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(57) ABSTRACT

The invention relates to genetically modified plants and
progeny thereof which constitute edible plant-derived
mueosal vaceines and injectable plant-derived mucosal vac-
cines against Severe Acute Respiratory Syndrome (SARS).
The invention relates to a recombinant vector that trans-
forms specifically, but not limited tw, the nuclei and/or
plastids of wbacco, tomato and lettuce plants for antigen
production. In specific embodiments, the plastid transfor-
mation vector expressing the nucleotide sequences are
pCV1, pCV6 and pCVE, and their derivatives containing an
S1 with nueleotide (but not amine acid) changes 1o optimize
codon usage for expression in plants. The present invention
relates 1o methods of making the modified plants which
comprises transformation of plants with vectors for nuclear
expression  and/or  plastid  expression  of nucleotide
sequences of the SARS-CoV virus, fragments, derivatives,
analogs, or variants thereof, The present invention also
relates to methods of immunization against SARS and
methods of antibody detection using the SARS-CoV anti-
gens generated by the plastid and/or nuclear vector(s) trans-
formed plants.



Patent Application Publication Mar. 9, 2006 Sheet 1 of 273 US 2006/0053516 Al

Figure 1-A
HpyCHATIT
Hpall |
Neil |
SCrFl |
Ptol |
SLyDdl | |
semaL| | |
BsmBL| | |
Atuzl] | |
cwidzi| | |
FaudHI (] | |
spyouav| 1] | |
wiazzz| |1} | |
wspI| 1] | | BILF5D
Taet| 1] | | Heil
BstUI mnl1r |} (]| | #aerII Scrfl
Hhal Facl | || 1| | Tepést SEaNI MpaIl| Drdl
Bazul | HphI Hphl IR Alut ] SeyDdI| ] Hgal
HinPII | HpyCHAIIT | Hpyi8EI PVt 11| melr | Cwidr I heiln R FokI Cvidr|
11 [ | IRRIRUN I | I ! 11 | I
1 —ocmmenetmnaas bommmm——— DS E—— A T mmmmtmmemmmmmes 100
a s R Y S5V HTVETSDTCS SR ARRS QLY CKRMNPGATDEFPV-
B R A F R * * R *K T H AAPGDGHSLSV SGCRET® QTS F -
€ AR FGODDGETSNTL* HBMOTLZPETYVYTACGCL?® ADAGSRQAER -
heil
HEYF1OVI |
BscAPI| |
Hwol| |
BapCHL wdex|| |
PeMIT| mmelsgOr |||
SEaNT| Bsinkat || |
BstUD Maal Hpyl38I || oder Beplzest || |
Hhal Paul Cvidr | Taul i |l mear | HeyBI | |l |
Faul|l Acil | cacBI | | PrudHT | [ |lcapsx| | Hpychév | [ |
HinPLI|[MsgAll | Acil cwidr | | | Acizl | i |lTatTjl [ apant | | 1)1 | SfanT
1 1 I RN I b i IREERIIN |
101 - U s e I B + 200
QULAL tat
a R AROQRVYV L AGWYGAGSGTLTMBRHG GSHRLY * ECTICGEVEY -
o s ¢ RV S5 G6CWRWVS5 GLA®LCSGITRADCTETSESATFPYAV ™ KT-
o 0 G A £ A GV GGOCRSGMWLHNDYAASES TV LR2EVHHEKRTESET -
HpyF1ov
Mwol
BbI! CwidT
Boel || HaeIll -
R Haell || cacHI |
Whal| | Saul6l |
SfaNI| || HpyCHAIIL Acit | |
wlatv|| |i Hhal ] ¥bort| | |
sfe1|| |1 Tepl| i HpyFLOvE] | | |
Baant] || |] HinP1I|] i mwolIll] | |
HinPiz| || |1 Fruddt 1] ssiel |[]] | |
. MpyF1OvI| || |] cwisz] |11 BseeTl |1 | |
wart| || |1 Teel] |]] i Feal [H]] ]
Bani| ||| ||| #eyFrov ] il i epaz| [L11 1!
®asI| ] |1 oglx| 11 111 | eaul| | |11 | i Mall
Aeil petl  mweXl || (1] mwez] P OIT] | mpal ||| 1] ] Barl |
| i [ [IRisi | HERIN
geeat tegotat
Y ————- fommcemmmgmme——eamgeasemmnnad 300
R TDA-GEHNTA ASGATIEIRSHESGCAT?YVG XS DRGCGSG P LRY -
¢ %M B K E K I P H QAP F A 1 QAA QLIELLGGRATIGA A GLTFPATI -

N

P H A CVRAEEKTY R I R R % 5 ? FRLREKTEC®WESGHSVY R ASSLL-



Patent Application Publication Mar. 9, 2006 Sheet 2 of 273 US 2006/0053516 Al

Figure 1-B
Tail
Cac8I BstHI Hpy35I|
Alul | SerFl HpyCHAIV || Bsrl
ovidr | HEyCRAV BsalI| Mpyl8B1II il cvidI|
Mapalr | FrudHI | PERGI|| ‘MaeIII | [ Ham11T|
Pwull | BstF31| | StyDeT| | TapdSI | I il Hpy89Z|| HindIII
cac8l | |Bbwl Tsel| |FokI Msel MaelIII {|jeeer Bsrr | | | || Eacl| || TspRI]
[N [ | | 1 IRl 1T |
IOL mmmmmmm . s st MRS
a $ W R KEGDVLEGEGD * ¥ c v R q G F P S HDVVERTSETPRPVWV P S-
B T P MG E & M CC A I E L A v F P ¥ TTL*NDGQICO -
€ B Q@ L+ A K G c A R R L 5 W \l' ‘l' P G F S g 5 AR R CHKTTAZS A E -
BstF5I Bal
Beeal Bsal| Tep509I |
Alul | nEmET copbI]|  FeokI ] HpyCHAIII
Cvigr | TspS091 Bsll Tacl|||mser | 11 BoeAl | Cvid1
1N (I | i [ | I |
401 —meen e ccammsfenmenn—a b ————— temmmmnanmt 500
egaBcrtictetatttaacttgrtoat a agarte g
a L )t s I ¥ * TS ™MV V FCWDV L LN I. H oW G '{ L I.. K TTWVETFPTF
b A = I EQ V W S5 S5 F \r c LI S S I G W o K LR * 5 RL-
L3 L E 3 D E L N KEY G R F L € TI K PELGHL S A E N ¥ G R AV -
HpyB1
TEEDTI | BETETI
Bhal acii || Dpal|
MboII  Xeal BstUl | | Mbol || BsaXl
I R 111 |
tatgaatgreLt e tezgegeeg
7T R -+ 600
atacte Ba.

!KVFL\!DI.lLLKNHRT'T‘(HHLCVGEIVSY?UP-
5

a
b . $ 5 R 3 *®R * *ERELTTTIZYAMLTEHR FLILGSCR -
o vBr:ancnnrrxnnsxvnsqprnnwa B FLFCAE-
KlaIll
Farl |
Fsal| |
capbI|| | MboIl
patl ||} | BSEKTI |
° v |l | vpal| | HpyF1OVL
sicz | | |11 | Bell || | Alut |
Psil Cwidl HphI BapiI BsmI | | | || |mspl Mool || | CwidI mwol|
| ] | P [N | I
aagcactttat Qgaaat
[7 T - meimmdmmemoc—mefe—meeemmedeee—-esssSssssssssstsssmEmmscissss-c--ifcsmssssssbesssssseet TOO
3 togtgroogactt 7 EEE
a KHFTKHRLKOVKSKClT'HLLQVHhKX' L Y L-
B - * N oQ F AL L s c ¥ c E Y H R RNTE o x s e 1 -
< Avaaoasrnsxm H oY L T [ CEEMIEKRGAWVE -
BsisI
BstXTI Nlalii
Fvul Hsil | HpyBI
Begl Dpni| BErBI | | Hphl Alul acel|
Tepi031 | Hpy188I || racr | | BegI |Minfl CviJr FokI ||
Bal I Mool | |HpyCHeV | | Msel | | TELI Acil Bfal jCvidl MboII ||
| I I il Il | | 11 | 1
701 cemsmasdmasmssmsssssmmsmmrag=e------=f--eeemecebmmmmm==mmpmaesm=e==d BOD
gat
L ENWAFRS > CHMNTT®* R6DS5PQIL WLl AE I HV Y -
€ * R I GR SDRNKAS®LLNGEGG GIH v o G L LEPR * WS T-

noe

AR EL GV PIV MHEDY LTGGPFTA ANTSULAHYOCHRDNGEGL



Patent Application Publication Mar. 9, 2006 Sheet 3 of 273

Figure 1-C
Acit
Nlalll
Nspl
sphi
BsrDI |
CacBl |
Hpyrlovi |
Nsil |
BstAPI| |
Ewol| |
BrBI|] | . BeiVl
Fat1|] | MEOIl Neil Tail
HpyCHEV| | | Wlaizl | Serfl Bsaal |
H 4V it Fatl | | BslI| snaBl |
HpyCHATTI | i Minfr | | | Hpall| HpyCHAIV| |
BetFST 11 i Tt | | | seyDdr|| ManIzl || |
! [ it I 111 | I
e epmmm e P b - 200
a P F TS TVOCMHRLTLTEIDSRRIMYSTS G Y * QKRY VE LV -
B s H P P CHAMCG?Y * * E W Y P L PG IS KSVTYVWW -
< L L HTHWWRAMMAWVIDR RO GEKHNHGEGI F R YV LAEKALTEHMHSS G-
HpyCHAIII
Kpal|
Hlatv ||
BELKTI Rsal ||
opal| CspsI| ||
Bael || ReegSI|] || Baol EBael
Mool || Bael B-ni“ I HpyBT | BamAT Hphl Cwidl
I | T | 1 I
gagatcatat tagt L I trcgregaaca
e i Nyt RS- S SRR 1.
tgt
a E 1 I FTLVP* *VHNLEVWETET L WALLTIYECVH 11 L L NK-
kb R 5 Y 5 L W ¥ R R * T A * K R HNFGLEC®* FTAa®* "~ FoC- T -
< DH I M S G T W WV G KLEGESE®SRDITLGFWYELLRDPDFVEQ -
RindI
EeeSTI |
EcoSTMI |
BEstNI | |
SceFl | |
popGl |||
BSEHTI SexAI | | | Hpyl8811T
Tagl ALl Hpy1B8121 SeyDal | || cvidr |
opnl{  BpuEl smll | Bsal | | | |BsadI [ Tail
Mbol ||  Batul Kindl || Bsmil | | | | Btal Mall | HpyCHAIV | Kdel CacBl
111 1 | | Pl 1 [ [ | I
attrat t
ceebemmmmmaa— + 1100

1001 =======-

1 BEV AV F I 5 L K I

b 3 K S R ¥ L FHS
Mnl1
HpyCHATTT
Fokl
siel

|
|
|
|
|
i
BSLKTI |
I
|
|
|

S L Y QVF Y P WL QEW
5 L & L FTRCST®RGF & R
DR S RG I Y FTODWWY S L PGV L FPFVASGOGE I

¥

Bsall StyDdI
Alux

Styl
BstFSI [ Boed

F T F G I
S R

Cwidl Taql
1

L

< L
L A Y A C 5~
¥V W H M P A

Alul
ovidl

1101 ==m=e-

PR S L G M I P Y ¥ 5
O R DL WG * F

now

o

s

v L
R T TV R W8RNVFRTS L G * C
LT E I FGDDSVIL®F 666 TLOGHPWGNAKPGAVWVA®NRWYA-

* P I LGV HMROQOWV P * L
R T R 8

I

US 2006/0053516 Al



Patent Application Publication Mar. 9, 2006

Sheet 4 of 273

US 2006/0053516 Al

Figure 1-D
BanIl
Bspl2861
Hpall
Heil
SCIFI
[
Cwidl
StyD41
Hlalv
HpylB8111
BpuldT |
Ddel |
KlaIll TepdTI | |
Fatl | BeekTI | | |
HpyFlOvI | | opaz| | | | FrusHI
Mwol| | | Mol I ||| Alur)
Bfal || | | Tail || | | | CvidI|
Hpylggriz || | | Alul BrgBI il b1 Tael]
Xeal| || |Mspl  CwilT spycHasv| | (| | | | Bfal ||
I | b 11l

a Lo H Vv * KL VM ¥ 0V ILLREVWMZETLTFARTLEL N G A RN * §-
B 5 R S M C X S5 8§ * "R * &£ C 8GR * N Y R G L ¢ M EP G TS -
< L EACYV K AERNET GE KDL AQEGHNETITIRTEA ATCEKT®WSPETLA -
Tail
BEvI|
FrudHI Brsl ||
BstKETI HpyCHAV| HpyCHATV || HpyBI1
- FnudHI Cpnl|TspS091 11 TspRI || accr|
Tael| Mool || Msel] TseI| Hpy8I | || HpyCHLITL || TapS091
[l il I I [ 11l |
tgctg, togracteaste tta
T damasmmmamaskmessas=ms#sse—c=se-femmmmsee-gacamscsangnrermnne=d 1400
a tet
a L LV K Y G KR S5 Y L I ¢ 0 W TF WIS KNSHAEHMH®* QIN®*QE -
b € C L * $ HER B 1 * F C S8 5 6 R G * Vv K TV D1 S5 R * I S5 R EK-=
< A ACEVWEXETIWVFEFNF A BV LDE * KQ * T L ADEL-AMG -
Huwl
Tsp5091
HpyCliay |
Teps09T I Cwidl
TEpS0ST TspS09T | [ HaelIll
BpuEL Smll ] Hsel| | |1 | sauder]
| | I || | I Il
L gCAALE
taacgrraats
a 1 ¥ K D K E K ELEKS©*=L S FVILLT1?ETLG( HLZHNSARQSTFTEKXRTIE -
1 R R I R R K 5 MW ¥ PS5 F S = LNGCHN®TSHRPNILLLESTSGLS
< K K E G * G E®RT Iz ® 5 L K * I A I K LGP TIF ¥ * KD * &-
afal
Himll Hpy 188111 Hlyl
TELI  HEyCHAV odel Bfal *pall] elel
| | | | I
gRETAAgrALAL
1501 ====- R ~==s 1600
a PN T T K L L W I F * LS I ¥ LPRYTRTFTETIG® QGHNTILEHN?®*TIEKETI-
b R I Q@ FYCTI Y FD=*V?Y¥YTYULBI QD K ¥ K I * KTZ&XS K -
c E ¥ F o 5 I AY ILTEKTYILT ® I ¥ 1 * N T K S R K L NGQN -



Patent Application Publication Mar. 9, 2006 Sheet 5 of 273 US 2006/0053516 Al

Figure 1-E
Hinell
Hpy81
heel|
Tagl|
salr]!
psel|]|
HEyCHAV i
cacgr |
sfcI | i
Niarir | | |
Hapl | |
sphl | | |
Cac8I | |
PacT | | | | ]
HpyeHev ||| |
CacdI | | | |
Az L P
cvidz | 1| ||
Awt | |
Tagi | L i
BseRTT |} | ] Rsal
HimED ozl QLI PN E 1 [£-13]]
odeT | [z S S  | | HpyCHAIII Hpy 1881 Tarlf|
[ I EEERAn | i 1
L teaag griclLcLgractata

1601 - . cefemencsanapens came + 1700
a -nsnLs1vv;uxnxcnrnvn?usrusznrs -
b 5 K TOTIFLLLSW A€ LOQSTFTVS I LXGCSLY Y N-
© LRLKSFYCL‘LGSSSLI(AL‘SF!.SGP?F‘HUi.C‘l'r-

Hpy BRI Holl
Hinf1 Mboll 1}
THI Taps091 A::T I HpylBBI | cwidl HpyCHAY
] | |
atasatagt l'

1701 ==== - B T ] memdmmmmmmmsmgemss—ees—besssesaans 1500
a -xvs:srvv-x»“rsss - e 5T * G K S ¢ AM -
b 3 QLT'rxxT PLRY!\H’SL?LHRESRYO'-
e INSK'Y L L IKLVD!LPGI!!J\Y?YIGKUUCNE-

TEpETI
Cacdl |
EpyCHAV | Tsp509T
T Fokl
a K N A S T 3] F |3 s 1 1 T Y 51 RLVPGS S PG Q P~
b K M QARFGERTFTFLTYCHEKE * S T ® 50D *F RV ERVFGN -
3 ® W DLGRGPFTFS IV THRMNESTYLLHEPTSSGFES R AT
ESECHI
BaeMIl| Hpylfgl Apal Apol
Ndel nf-T Il ndez| TepDTI Tap5091 i‘wst‘sf
I 1 |
13 tiliga grEgrat

1801 =-=--mmmmeemmeooen -

a 1anxnsmnspn!s:.'rsrrxrpaLvnrvvnxvu-
n P Y G N * K G AT 5 L H L @ L LY G ¥ TT-
< uuzi‘nk'osep-srmurl x:?krcxvcc T -



Patent Application Publication Mar. 9, 2006 Sheet 6 of 273 US 2006/0053516 Al

Figure 1-F
Tail
3sanl |
atrrazf |
Cvidl HpycHa V| |
Cac8I | HinclZ Msel Maal 1l
HpyCH4III ©vidl | | Hpy8I HpyCHALT1 cvidI Bfal | |= I mnr:
| [ | I i i
a4 o9 jtezatacc (3 crattatcbtoctagt L Lgggag
2001 === B e T e emmmmeme B 4mm—— ==--+ 2100
tategt
a C R CWLG * HW®WSYI VY I I L LXNHEKPSTIIFLVYVHNTICAMWE -
b vV GAGLOWVDTI®ETII *&TILYC®TITS?LLLLSF*LIRVYVLETS GS -
e L 5 6 L A WILTLYY¥Y 5L ¥ ¥ TV K- ¢gaFyYy¥YLrss»*¥YVeoLaew-
HagIll
TEPLST
Faul
Bs1I
Bfal
Acil
Apal
BanIl
Brmel 5801
Bspl2861
CacBI
Cvidl
HaeIll
NlaIv
Klaiv
SaudET
Eco0109T
PspCMI
Sauf6I
SacIl |
Aciz| |
Betuz| |
. MspAlI| |
heil |||
esadl | |
Begr |||
aalr | | | i
wlarir | [} | |
Hlyl saudsl | i | |
Tapi0SI . Faul | 0] ] | Agel
HpyCHEV | Bac¥l || Mool FazI | | L] | Bsadl
2ler| Meel || SeyT wsrz| | | LI | i BscFI
1 111 | T il i
& tet
2101 -eeeeae mmwas - EECEEET mmmmmpreme oo +- 2200
LAsACLLatLiggLLeL .
a 5 L QFE®*TEXTILPWPRGWYLITITIIMYVRESGEGFPFTLWVWVWVTLT-
b P C K LNGEKTPHARSYHGSRA ATGTES 5 55 5 WS AGAR® W * = ¢ " -
c L AI I K@OUODLTMARAGPERSEGSHHE EHEHZHKGPRG®PASGSDLOD -
Bmel5801
BRiHKAT
Bspl2B6T Hpy1881
HpyBI | TspOTE|
HpyCHAV | TepSO05T BstkTIf|
npall | | Alul | Hpyl381I1  Apal opall ||
Hpall | | | Cvidr | TspoTI Mall HpyB1 | Tsp50%T Mool ||}]
[ | | | I | ! L
mmeees 2300
tctagtotg
a G A P LLMMSTF K LLITLHNTILHLS®GGTFTTIELHEFTLD® GT -
b PV OH + + £ 5 5 85 * L HSTVYF L YE 6 L L § * * N F * I R H-
© R CTOTFDOWVOQATPHNSTYT®HTS S KRGY Y Y P DEILIFRSD -
Mbell Tail
HpylBAITI | HEyCHATV |
pdel | |  BsemMil TepDTI hsel [ Maal
Mael | | | Bspowi| HaellI| Msel [ Beel]
bl || [ I
P2 1S ememsesgesiesssesfensnen=sts 2400
a . ¥ FFH F I L %1 ¢6FTILLIIRLATLSEYLL -
b 5 L F NS GF IS 1 . ¥ g P CHTE " -



Patent Application Pub

Figure 1-G

ation Mar. 9, 2006

Sheet 7 of 273

US 2006/0053516 Al

HpyCHATTT
FrudH1 TspOTI|
BSEFST Taei| Beall HlalIl MaeIIl ]
mevI | FokI || THPUWI mrgl  Bsll Fatl | TepdSI I Mzel
| 1o ] | | | B |
£ 1] im0 bmmmmmmm g e e g e ges e eeesodecsasse==s 2500
tagt aata
a R MV F I L LF QRN GHMLS SV L L P *TT S HS R * L L L-
b G W Y L F CGCHKRET c c P WLGPFWF Y HEQQWVTUWVGD ¥ Y
c DG I Y F AAMATETHKS SNV V¥ ARG W 3 T M K S QS8 WV I -
HpyEL
fsal|
. CspBT| |
MlalII |||
Bsalt il
Wlalll Brgl 11l
Napl MaclIl Facl | ||
Tsp509T MasIlI| TepdSl Nool 1l
Hphl | Fatl | Taps09I | Styl I IHl
1 [ | | Il
2501 ccememmmadmmmmmmermsmmmme——m-#essssmamedesssssmmmgEem—eoooodsoooosod T T 1 1-L']
attgiLaagacgatt taacaca (121114 totgrotgtgtat

L N P WV HEHTIL -

a T I L L HMLLYEHYVTLNEGEVYTTLSILLF
b Qg F Y *CC T S M * L * I ¥V * P FLCCF * THGY TDTUY Y-
[ W KN'S T HM VWV IRACNTFET LT CTDHNFP AV S KPMGTOQTHRT -
HpyCHAY
HindI|
Teps09I || Rsal
Msel| I CspsI| s
nsil || Il SfaNI|
BfrEl | || 1 Tacl|| ) Dral
Tagl MpyoHav | || || Tagr ||| Hpyisar HindI Hpyi881 Tsp5091 Msel|
il 11 | | | |1 .
R 111
ccattassatltgtgaatget
a * ¥ 5 I M H L AL S 5T Y LM ¥ R L MF Q 5 ¢ v ILNTHYE -
b 1 1 FP RV HI®*CLFAT®™SCTF K VR *F *TLTR -
[ M I FDNATFONOGCTTPEFETY¥ I SDATFSILOWYS EZKSGHNTFZEXHLEE-
BSERTL
opnt | .
Drat T || :
Msel|Bocl Psil Cvidl sfet Hpy1BRIIT | |] Msel -
L | I | 11l I
2701 LSRR T B L L R L L et = mmna. -+ 2800
t LErErate 13 ttggatatct zagat N
a S L C L K I KB#KGPE S M F I RAINL®*H®*FVIYLLVWVLTL-"H-
b VeV * K "R WV L &L "6 L T Y RC S S5 5 F WF * HF E -
< F v F ¥ N KDPGFLTYVY Y K &Y Q®# I O VYRDLEPEPSGFNTLEK -



Patent Application Publication Mar. 9, 2006 Sheet 8 of 273 US 2006/0053516 Al

Figure 1-H
Patl
FriudHI
HpyCHAV
Tsel
FoudkI |||
5fcl |
Aler| |||
cvidr| ||}
HephlI| ||/
Plr| ||
Teel| |}
Tail || 1]
TR
. AarI Emed580z) [ 0} |11
Cvidl ssprzasz| | 0l |1
Mall Apol BpuEl | HpylRBIIT | HpyeraIv] | 1] |11
Msel Msel  Tsp5091 Cvidl Hphl | Smil | | BEbwl IREIN
| | i | 1 (N e L AL
2801 —---eeenn -aamaman PO - wmamae 2900
tggataaasact LLgtaatgtet
a LFLSL‘LLVI.TLQILEP?LQF?H&LXTPCA!QLQ-
B T Y F * VA S WY *HY KPS HSYSLFTCSRH G H ¥V § € §5-
e Plrxnpustur-rnrnax:.'rarsrxonxuc'rsaa-
BpuBl TEPDTI
cvidgr| Rsal |
Cvidl Dral Il SfaNT |
Cvidl Bbvi | kset] || Smll CapEl| | Al
| i 1l | I 1 |
- - N —— 3000
13 acteot. t.
a PILL&!‘SQLNLCSSH“K'IVOSO!(LLI\FI.KII(L-
b L FCWLFEKA ANTYTIY AQV M OH c e * L F S KS5TGC -
c IYPVGY:.KFTTD’HLKYDENGTITD!VDCSQN?LJ\'
HinfI
HpylBEIID ix
Bsudsr |
Alul Apol Ddel |
Meel Cvidl TeR505T TspS091 Mall  peaxI | |
| | I | | I
3001 =ssmmesmmpemmmemmastans B +-- - #mmmsossssdesamsmaeet 3100
gactlgaget 3
a stuapaaaaxu-rKzr'rnrl.tscn.rpo:un.'osr_-
b *TQMHLSC*EL®D "D K L P DL Q6 C 5 LR RCCE -
c EhkcsvxsrsxDKGI?QTSNFRVVFSGDVU‘RP?-
WlalIl
. Nsil |
BExBI | | Tap509T
Sspl Apal Facl | | Apal t
Bzaxl| Hall Msel TspS09T HpyTHaY | | Tap509L ]
11 | | | 11 | |
1101 - oo fem e eehmasmesmasmemee———n -+ 3200
. B 1L,QTCVI.LERFLM..LNSI.LS?KGR!RRPLI\:LL-
b Y Y KL VS5 F WRGTF * © ¥ 1 Foo C MG E K KN . c ¢ -
€ HITNL:Frﬁsvrnlh'rlr?sv\’.\wskxlcxshcvi-
BstKTI
BSiHKAI ppnI|
Bspl28EI Msel Ddel Mbol || HpyCTHAV
i [ I
3201 —--- ek mmsesca g = == 3300
teaact t

I T LCSTTQEKTFF Q F I. &£ A M AMF L P L & ¢ )| I P l S PN 5 I| -
L L CALOQLWNTITFTFWHNL ¥ L W R F CHKE * ¥ 5 Q@ c -
DY 5% L Y ®NSTFFSTFEKCY GGV S5 ATEL N oL C P S KV \' A—

now



Patent Application Publication Mar. 9, 2006 Sheet 9 of 273 US 2006/0053516 Al

Figure 1-1 .
BaNI
SerfI
Haell]
Hhatl|
PEpGT | | TEpDTI
Stybar| ] TapS09I [
HinfI BsaXI| || TspSO9T | I
TELL BsaXI HinPLI||]] Bsrl Peil| Psil | I Facl
I | I 1 i t |
3101 ~esssssdsssssasss - - prmamenaaae 3400
aacgactaatattaatat
a Lot B E M M * DK * un;vn.r.:.l:l:a.-cquxsr-
b R F FC S5 QG R T TN E ARTMNWETYGC* L * 1 P -
e H K G D D R0 apca'rcvxanvmvx:.pnnrn-
Cvidr
Haelll
Eco0i0sI|
EL
spuloz ||
odez ||
Atz ||
owidr ||
cacér || ||
R Tap503T1 windrzn || ||
sfaNI Bsrl | wratrr | || 1
Nlaliz Bfall TspS0%1 Psil| Psil pael PatT | | || |l
I I | I I I I Il
7 mmkmmma 1500
taatattaatattiatatccat tetgracegreogaatcrggg
a vvsLLCILGTLnl.I.OI.\I'IIIINIGZLDNASLGF-
b G L & PCLEY " &K c El . sV S * T W Q L -
c GC\JLAUHTRHLDATSTGHYN\'R\’RVLRRGKLRP-
HpyTHAV Aarl Cwidl
HpyFLOVI BopMl HaeIIl
BarAPl | TepS091 Mect
BsmAT Beet Mwal| | Msel| Eael |Meel
| | N || Il
350 e aimaaaas . B RN V7.
a LRST\’LHCLSPLHAHLIPI[LLLIVIGH'HIHVD’-
b *+ ER K I *CATFTLTP®*>WQgTLHPTOCS * L L 1 FoL
c rznnxsu\rprsrncnrchranucvupLunvcrr-
HpyCHATTT
BsaJdl 1
Brgt |
cvidr| |
HaeIzI| |
Eawl || 1
Hpalz| |1 |
Rsal BerFIN| || Tsp5051
Scai HpyCHaV 1] |1 | Avall
evidl CapsI| orat I ) mpyar |
asrl | Tarl|] Msel| IR | Sauder 1
| | 11 J P | i
3601 --mm--mme PR e dm e N 1 11
a TP L L ALA N L TE ¥ P L LNF * P R F VY DQNYEPL-
b HHY WHWLFPTL - I - P CT G H G L W T 1L H -
¢ T T TG IG Y @ FY¥ RV VYV LSFELLEKAPATUVYCGPFEKLESET -
HincTl
Hpal
Bsrl Hpy81
TspS091 M1yl Rsal MboIl
TepSO9I | Msel Eael TspRI Muel]|
TepAL Msel Bsrl TopRI | Msel| Plel HEnfI Cupbl| Bszl [} Rael BeeAl TspS03T
| | | || Il ! | I |1l I | I
1 e e —tmmmmmean ---+ 3800
EeLEgEt Tret ctggk tLgte
T L L KT S SII.ILHDSLVLVE'LLLORDFNHPNH-
¥ W CVNGSFF K EI I S T I-
kR

P Y " E PV C
NDCVNFNPNGLTG‘!‘G\I‘LTFSS

nre

DL I K



Patent Application Publication Mar. 9, 2006 Sheet 10 of 273

US 2006/0053516 Al

Figure 1-J
BStETI
Dpnt|
Bet¥I ||
Mool ||
Hpyl8BITT | ||
Cvidt TSpRE (I
HaelII Ts) Hintl | Tagi| |11 HphL
Easl | Hpyl881 | TELT [atws || | ] Hpyl8er sspl | TepSO9T
| | P N ol | || |
T T e i e + 3500
2 anurnxsur PBILRHLK'{'TPI{LALLG\I"U'-
b ¢ F * FH * F R & RHFTILLTFWG XK €N -
e PGRDVSDPTDS\!RBPKTSB:LDIS c F GG VSV I-
BstXTT
ppnt|
Hbel ||
HpyCHAV | ||
HlaIzz | ||
MpyFlOvE | | |1
TspDTT HpyCHAV BetARL| | | |}
BELHT | EcoSTI HineIl i Tsp5091 IR
ScrPI | EcoSTHI  Hpal | stel 1 e
PspoI | | Hpyl88111| Hpy8L | TopOTI| | wecz| | | |I
seyDdI | | Hpyl821 magl || HaeIf | Tz ] |Faesf| | | |1
1 I I [ 1] | Il Il
3501 meccmmsmsgssamm e F LT e e L | memmmmbmmame=em-d 4000
a Ln].scx:.un.xi.nrv;KuLTaLur[.OOP © I KN 5 H Q-
b ¥ T WHNEKCPF I * S5 CCSETISRC L € P Y S N S CRSTHT
= runsssv;\vqupvucvbvsraTnananp-
Hincll
Hpyll
Acel]
smlI 1|
Hhal Hinfl | Blpl MlalII||
RinP1I | Hpyl8B1r1 | | odel wspI||
Alul (| Bpuzl  Mlyr | | | Cvidl BspCHI  AlueI| salz||
evidr 1l Barl | Plel | | | cac8r |mseMII| CwidI|Facr |||
| I IR [ || 1| I
B PO gt PR
tat ctgtt
a LGAYILLETHVSP.L'ROAVL'I:LSHST
b s L A 1 W R D 5 S R L S Y R S *
c nunx.vstcxuvra‘roascnzcnau TS5 ¥ ECDTI -
clal
Tagl
Taul
Acil
BsiEl
PrudHT
CvidT|
HaelIT|
Taul|
Bs:I || Tspi0IT
BsaBI Eael || BanII |
EcoRV | Eagl || BsiHEAL |
EC SO FrudEI || Bspl2861 |
HpycHav | | | NetI || sacl |
Apol REE TspRI || Rul ||
Cac8I EceRT IR acil] || ovidr | |
Alul | HaweIII TspS09T [ Beer || I EcoicRI | |
Swidl | Bfal | HpyCH4IID  Bfal o©wiJr | s€er | | | | esexi] || [} stanz| | |
11 || | | [ IR 1l HoT
4101 ---- —emmmee P R #emmmm oo aas - 4200
CTGATCT
[ h!VLVTIQLD'ISRILQTSI L AAASMNSS -

¥ oW w

LR

* L F Y 5 *

€ R Y P S8 H W R

5 o [
FIG.‘\GICl5YHTV3L|KFNSJ\DIRH‘PGGR‘IDE

A Lo~



Patent Application Publication

Mar. 9, 2006 Sheet 11 of 273

Figure 1-K
Hsel
Pacl
TspS0sI |
Asel| |
MseI| TapE0aL

eviat
11

aattasttasggotiliclgClaacatatagraatilin

Bial
Alul|
CwidI|
Mbholl]|

US 2006/0053516 Al

Eco571
EcoSTHI

treeree

- + 4300

4201 o e bbb JRS—
ctaate at regatetttatggat
a Mo+ L R LF * H I ATIF BEER ¥ ARNTOQZY¥ L AEHARERKTYWVFLF-
b I8N * &6 F 5 AN “* ¢ F L K XGH®LETFHN L L K Q I 6 Y F F -
e I K AF T Y S NF - REKETS®* EY ?ISC* S5 KILGISF
Hindl
Apol  Hinell
EcoRI Hpal HpyCHAY
Hinfl Tap5091 Hpy81 BT | Hpyl8E11T
TELI Hpyl36I| Meel| Hpyd9I TSpOTI | |#indl BessST |
| I | 1 | I
4301 == bmmmm——

a F L ¥ * I F L F * L T TRF $ I LSCTFITHREHMTPS5®WY E
3 F F Y F 2 & F ¥ 5 EF & * R DLV S F L ALS * LWV C R VG T N-
e 3 N 5 L NS VN E 1 F L HP® H NS *HNAMETLTUYER -
BsrDI
Faul |
BstUT Cvidl | |
Nrul HaeIII | |
Hpyi88III| Meel | |
Ball Hinfl || Eaez | | | SEaNT
TpE09I EcaNI | Tl || TapoTI| | | | Aeiz |
I 1 | I 1! 1
ace tE tttottatgt tatgticctetecatt tgrat
Q4O -k secmmemdea—cseeeo#esesssssmgeseseeseeeeees
t co =
a F FP g AT Y H R I S YV KRYMFLS I MNEREDI EMANSE?TG** -
b S P K LRPTTI G FVH "1 I ¢S5 F P L I A I VWP T I AGR -
e 1 PPICDLP®*DLL K * VvV ¥YVEFHYESRARLTYG QP LRV E-
Tail
MaeIIl |
HpyCHeIV| |
NlaIv |
Avall |
SaudsI |
Hell | |
SerFl | |
Swal | |
HpaII| | |
Wil | 1
scrri| | |
avaz]| | !
BaadIf| | Fpnl
StyDaIf| | wlaIv |
¥mazf| | ] Faal |
stypdz|f| | | Alul cspsI] |
Baml I BseRl cvilT Begl  AccESIH] | Mall
BfaT| [N EsmFl |TspITI Mnll | HindI | Banif| | Acil |
| i | | | I I I
atget gag
4501 . R =+ 4B0D
a N A W CF G PAY Y CFFLLLBHTIELTF?YFGC®E®*HHMVEPEPPAT-
B M L D AR EBHVTI VS F & P 1 L 5 F 8§ I F AMNEXK = W ¥ PP B -
g ¢ * ¥ P S TTLLLFLSEPEEPSVY *AFLFIL®PINDDGTSFPRH -



Patent Application Publication Mar. 9, 2006 Sheet 12 of 273

Figure 1-L

BsiBY
BatkTI
HindI

BpeI
EcoSTHI

il cvisr |
I

¥all
I

US 2006/0053516 Al

a
b
<
BSEKTI
opal| HpYF10VI Bocl
NlaIv} Agid I Boanl|
Bami1 HpyF10VI | Taql ||
BetYI | Mol | Hpyl8811I] ||
EcoSTI |1 HpylBEIII || | | HinfI Haelz || |]
EcaSMMI | | Bass | || | i Tagl | Hgal 1| il
alwr| 0|l owigx] | |1 Miyl | | Hpy188T winfl || |} |]
Mall  ||Mbol || AlwI || | | | wwor PleI | | MniI I Bsanz Tagt | [ [ ]
e [N I Il | i
Ttogaagt
[y - Qe ————— Seemmemeiegiesemsemereeemree c—emetmmmm——— 4800
anc tECctaggat t
a WKL *GG S5 Y G + 56 YRR S I DSETTIHRGSWEHRMHRAPSER -
b G 5 C R EDPF M AREAUWVTIAEVWVS 9L 5 EVVYGVIERETLE -
L3 L EVVGRIL LY KRLSPEKTY¥ERLHNSYGQR<®®LAGSSSATISN
cvigL
Rsal HaeITT
copsI| Taul
cvidr || BecT BREFSI | HpyCH4IZI
HaeIIl || Acil Frud®I | BETEIT |
cacsl | |1 Hlav | AciI| Drairi HpyCHAIII 1
Tail | | |1 cvidz| | | scear || HpyCHATIT  BooSTI kaelII |
Hpy3s1| | | I Rsal || | | BtsI] || | Cvidz [ EcoS7MI TapdsSI | cwiar
MpyCHAIV | |Eael | || cspsl| 1 1| w7agRI| || | FekI | [TspRI | MaeIID | | Hphl
| o I 1 | [ i | | | | I |
acaLLt: 5 EE
P11 [ —— PR [ P - ~-s 4500
recgaa
a T B ¥ AGHRTPFVHARLERESGWRTPEGSMTS®Q®*® ¥ " FAGYGDHRERA-®*-
b P T LLAVHMHLYSGSAYVDSGSGLEXPHS DI B LLYVTVTWVERL -
< € WP Y I CTAMEPQMWHMMAA-®S TV I LI C WL L -
Alul
cvidi Hphl
CacBI | ster|
TepOTI | BstNI HhaIj|
Taul | | ScrFl Bpmt |||
PrudHI | | | BseKTI BsaJI | BatuL |||
AciI| | | | DpaI] PSpGI | EcoSTMI |||
msevr| | | |Belx || 5 I Hinfl MinPlI || |HaeIIl Apall
Hindl || | | [Mbel || HiRdT  Cvidl 11 TEIL Acil | ||[Tepds Mell |
| IRRN 1 | I I I [ I |
4501 ==-- .- —mmbmnn
cractt
a * NN AASFDOQERPFGKTFGF P A ER DS P RCRSHHCEC
B D ETTH K ALINDTLTLTETSHASZSFPG 5 E I L BRAVEV IV oV -
< MoK R G E L *5TTFPFMWETLEPRTLTPFTLETERARFESA * K 5 P L L -



Patent Application Publication Mar. 9, 2006 Sheet 13 of 273  US 2006/0053516 Al

Figure 1-M
TEpSO9T
4v| .
HpyFLOVI ||
Hpy 351 Bstyl 1l
TapGWI | Hhal [l
Bmel380T | | HinFlI | [l
ssibKAT | | Blpt ] [l Hhal HpyCHAY Cvidgz
Bspl286I | | odel I [ HinPil | sbwl | cac8I |
Hey8I || BsaJ1 Alur| | [l FnudHl | | BsxDl | cwidr | |
HpyCHeV | | | Brgl Cvidr! iMwot| || Tsel| | |[BspMz | mbolr] Tagr | | |
[ | I AN || I RN
A e e e i m e S S S S s e e tmmmemmm--s 5100
gt
a AR R ¥ H SV ALSS * ARTATIBSWERMAR LZQG®®™HSCRYLZRAMS -
B HDDI1 1 ? WEHOY P AEHRETLOG QTFGE®WGRHNDGTILAGGTIF?EP A -
e T TT S F R GV I QLS ANGCHKTLENGSAMTFPFLGQVS S S5 QF-
HpylBBITI
AciT HlaIv |
BsiEL Taul Hpail | |
B5tKTI FrsdHI | BaaWl| I 1
Pvul Cwidl Aeil| | BstETI| I1
Taql BSEETI 1 HepAlI| | mpalj| I 1
ppnt| oeal| | Bsadl  Avall I scizf|] | |
¥bol || Mbal [| 1 StyI Sau$51 MalIf| | Alwl Mool ] [
(R i | | Tl I e
€101 mmmmmmmegans et e e wm fmnin s 2 mmpmm
gtgct
a HEORY¥°*® S5 S Y LADESERT®2CLGRSSGGEGTL* 565 *-
o T I 0 I DL A I L L ¥K AR EH S5V ALWVG P AAMETELTFODEPRPRV P -
z R & TLIWLSC ®QEOQEHNTIA ALPW®*VQREHR 5 L 1 R F L -
BsEXTIL
M1l HaeIl (203
Dpni| Taul cacBI |
Bst¥I || MinPII || Acil | Barl | | Tail
Mbol || AlwD () Hsel TspOTI FaudHI | [ 1 BsmFI HpyCHAIV | Acil
(1 | (L i I | 1 | I
5201 - 5300
t. t
a TG S I "G A K * NLMNAMETLA AMARLGG®®WSR®*ARKCSAYVVE -
o E QP LF = ALMNETLTLWHNSEGGPPFDWATGDOIEERETVVLTLSHR-
© K R L R E "M P * R Y GTA®RRPTGLANSEM?®CLRCFPF -
Hpall
RarPI| -
MaeIlI ||
Hhal | |
WinP1I | | || Barl
Real | ! 1] Ebvl HpyFlOVL |
capfIf | || o Hhal FrudHz BglI| |
Faul || 11 I BaLUT | Tsel| HwoI| | ! | |
sl ! || 11 It HinPll | BstFST| Foki || | Bmrl | ! | [ Cvidt
IR bl | [N ! |
5301 - - —+me= == 5400
cgt £

# L V QRS HNROQBMNRAEGT C®RCETLGHNTEGA AFPAGTPWV S5 ARHET
I W ¥ 8 AV T G K I X B WV A ADWAMETSRLPRHMOY ¢ PV IL -
A F G TAOQ* P A K S RBRRMSLPTOGOOWS S ACRPSI1I S PS5 Y L-

nEe



Patent Application Publication Mar. 9, 2006 Sheet 14 of 273  US 2006/0053516 Al

Figure 1-N
BSTETI
Dpat
Mool |
Mnll |
Hhal
BatUl
cac8l |
Mhatl i
HinP1I i
EpyFlOvI |
Mwal | |
BasHIL]| | 1
BsrUI] | 1
HinP1I|| ]
Cvidl 11 i
uaelll |1 I
MBall 3] 1 Tail
cviar Meal | 1 1 BsahAl | Bogl
HpyFLOVI | Mbori] | 1 1 Drallz | Ddel
EfaT | BoeRTI || | I 1 HpyCHAIV| | BEEKTI |
Aluz| | opat| 11| 11 I hpol mboll || | ol |
CvidT| Mwel| | Mool || 01| 1 i Tap509T  Hpy8I| 11 ool || |
I Il RN 11 | I " 11 [
- ck
LT s R - - 5500
cancetret
a * * % TR R R S L &G L A RR S L B E R RDH ==«
b EJ\ROAYLGGBBDRLISRIHDLBEY\"HYVKG!IT-
e L D X AW PR AQTI S WEXKMNLSETT ®™ KEARSL -
Hey1BEIIT
BatKTI
. vpal|
TEpS0ST Mool ||
bdel Bogl | Earl HindI MboIT | || Maelll
| [ | | [ [
- 5600

racgooee

a G 5 WwgQg I TRD*VEETER® X KGLHNKZEXKEK KEEE?®* KDOQRSV T -
b E ¥ VvV G ¥ * L ETEK W I KL DHREKZEKUV * I EXEKRHNEEKTIEKEHNG®RTLR®R-
A NN S R L S G * N * I EKRGSE* KRHBREETILEZRSEKIISY -

‘Tsps0ST
Hindl | Msel Hpyl1B8T bpal
HpyCHeV | TspS05L BamAI | Dral BuzAl|
Muoll | Mboll TopSO9T  HpyCHAV| | BemBl | cvidr  msel| Mpal||
I | | I I I I il
guun.gcanaaucueuuueuunrm" e
3700
a E M Q * F F P F L I. 1 D C Ly -
b K €S N S § F L 1 -
[ E N A V I L L P 5 S N . :. Q L N S S 0 s B K 8 L 5 R V * 1 -
WlaIll
HD!'IGGIII ] Tagl Ddel
] Hinfl bfal  AlwI| BstkTI |
Ilt‘.lﬂ‘l ] THI Hpy18BIIT AluI|| Dpal]
va:I_ ] Hpy1881II | Hnll MEaIL Xbal| CviJI||Mbor || |
1 [ | | 1 VLo
e - 5800
$ *" 0L THKNRDSSE I LY T * KTI *R®RYNTTIHN ‘ Y I| L B A R * 5 L~
HET*®* Q1 G I PL F Y 1 F R - DD P -

R oY K G I I @ 1
!lLDKSC!LYETYLSDIIV'YNK‘IQSRSSK!L—



Patent Application Publication Mar. 9, 2006 Sheet 15 of 273  US 2006/0053516 Al

Figure 1-O
BstFSI
HinfT BEmPI |
SEcl TELT  Ewidl FokI Mall Beel TepGWI
| | | | 11 | |
+ CARECLEEECEALECEYL &
SBOL =--mmmmmmmemmmm e R — caenes 5900
a CLVI’SFLSCSL'PF'TKPS!TPLSTHP\?YCPLC—
b * D Wy I LEFYPVYCSFPESS OV S5 HLF L ¥ 1V PF V-
e R!aIP?SIL'FVVSI.NQJ\K\'I(TSFYPECILSPL-
Apol
TspS09T Taps091
Msel| MeeI | TepS091
I | i
ttoogtgttgaaatagaacoitaatttatiaciiattitittat
5501 P —— SR S bmmmmmmmpeeee a4 6000
a s\.rr.x-uannnuzvx.r.upnrvsn'xl.vr.naar.nm—
b ¢ * ¥R TLIYY¥YLFPFY* T LDLLV IRY ¥ *TRTFT?YET -
c PR ve1E e -FPI1TYFPIXKPOeI1C®**LDISIRERDEFTERO-
Taul
Acil |
HalT FoudHl | TSpS0ST

HindT | . sfaNT 1 cvidr| | Hsel | Fall
|

a
b R
c 1. r F \’ F ¥ I G EDEK S L F S MRTI*HDIGEHA AA ATLTY* " KLY Y -
Hpyl881
Dral Asel HinfI |
MseI| KlaTv Msel Hme L TELI | Meel
I ! | | | | |
caatat. 3332 tagtt
[ 1 R e P Ammmmmmamn + 5200
caatt
a L NN I K&V PTY * Y I VECSPRFATFFQY S QS5 L L VN -
b F * 1 I *RGFQNWTITMNTI®* ™ S5V FFPDSELFFHNTHNPY®*LI-
€ F X * ¥ K66 5N I LTI Y SEVFPOQIQNPFSEILTILIS " -
Hpyl881 TopDTI HindI
Bfal Ddel | TEpSOYL  Hindl | TapDTI Facl |
| | | | [ I |1
L egett
a M oP S D WIS MLSLI c N n 1 F K * It * R K T I H L LYF H -
b 1T LV I G F L C LV . 1 Vv 5§ N K ' F v § E * L F I ¥ CIFM -
< * 5 * * L DF ¥ A S5 DR K . n I § I ¥ K F I A KDY S$ S5 1V F S C-
ButBI
Tagl
harl |
HEyCHEY Tep5091 BepMI |
Hlalll Beel Msel|Tagl Hzel XenI| | CviJI
i i [ 1 i
aaat craat
£30] cmmmmcmmageeameelacpmccmmiee e e +- - B + 6600
tecco L £

A N ‘t 6 Q E M 5 M E R WMWF NS MLF KX EFERBACGLHNESMG-
Q1 [ T L W KDOGG L I RCCLERTGSESHNAMGUWVG* 1 NQW -
L G A R H LY & KMV VY *FDVY *EGVRTQQVWAK®I1NG -

0o



Patent Application Publication Mar. 9, 2006 Sheet 16 of 273  US 2006/0053516 Al

Figure 1-P
TspS03L
Baant TapDTL Hpyl881I1 I
BSEHTT | Mmel | . Haelll |
opnl| |[TspDTI | | Tap4s1 HpyCHAV
hvall Bse¥I || |MbelII| | | Mall Hinfl | Baaxi |
Sauds1 Alwl Mbel || |TagIl| | | Bsaxl | TEL | | BEar | |
: i | IR I (I | i
agtt g tge
D et ——— BEDO
a5 gerteEcACTEELE EAgEACTILE cattaca
a SLGPIENTHIDPNRK\!KN!IISNRNRDHSSCSHV-
& v LV LL P MOE IO ¥ * ¥ T F I ¥ 3 6 TV T I LV AVMHL-
c Qs s ¢ * R 5 K 5 x 5 E K H S * LEES* QgF "L g <C -
Apal
Tsp508T
Hpy188T|
Mgel TspDTI 1 HpylBaT BsmAl HpyCH4ILI Beel
| | I
tgac i, : ! atetegar
BSOL - -emcoceedeccmmastmemmm————te—— BTl 1]
a D¥|.ra1rl!arnurlsnDTPr.vsnnucnsv 1 ¥ F D -
b I I 5 A L K TP 6 1 5 5 L KTLF * L VI G&GHETWVTIPS I LI -
< ‘L!IFR'!HSZP!!L"HFFE"'BNROL?HLP’\'-
BEpCNT .
BoeMII|
BaERTI] |
ppni| || Heyl8sI Bfal TepS09T
Mbol ||| Ddel|HpyBI | Tagl  Tagl | Hpyl88I
11 I I il
at [3 cgaattak taat
6601 --- P s pume [P —— 6700
taacttttagtataaaaactcLaact trattac
a IBN'M'.[FI:IDNDHSFLSELESSF\'S\’RHSHI’RNNG—
E L K I I FLERLTTHI K ¥ L FIVIETER? M-
< ‘RSYF‘D'ORSF?SB'TRKFFL‘thLELSr'w-
Nialll
NapT .
BELETI Mmel |
Cpnl] afirrz | | HpyTHAW
Bse¥I || TepS09I Facl | | hsel EcoSTE| BaaBl
Alwl Mbel || Mbell | PedI | | Msel EcoSTMI|Mball |
| I 1 il L | I
ua taatagtrgcat
[} G Aemeimmmmagemm e b PR — - - 6800
vuczoevvusvuvnrquwuuuxnscxbsraos-
B D LG A K I 1 LT HILHIVBIITLIV}\LIV!!‘SL-
e I'GRRSLL'FLHU"\‘S!' . H * L H* "L S SV -
Beehl
HpyCHAIIT
Maelll
HpyCHATTT | Cvidr
MaeITI | HaeIIZ
BomAl PEiL TspS09T Tspd3I | HphI Sau%6T | Tagl | MnlI
| I | | I | I 1 |
tacattt t
[T L R e S - —— ---+ 6900
AT

g 1 ¢ I DTS5 1 I S5 G S EMNYGDS Y I Y¥YRAWVECGSGESRHNSS -
K S v * I LPL* V¥ VWV RITVTVYTFIG®PEFUWVWVVEKVWV E Tvov -
5 ¥ L YR Y F HYEW=* * ELR>* QL L * G R LWW®*ES -

neoe



Patent Application Publication Mar. 9, 2006 Sheet 17 of 273  US 2006/0053516 Al

Figure 1-Q
MaglIlI
. Taql
avar| |
Hpy188111| ]
smit| |
Xhol| |
. BsekTI|| |
HpyBI1 Hsel oenll ||
Berl ] HpyF10VI BEsI| Mool (||l |
Wlaty |aceI] Mwal | TepRI| mndr |
[ I ] [
caactat t
(1117 R - —edessmsaanme 7000
& L L ErLLAtgrocgtad
a 2 M EG S5 S ARRTRTEHXGSDLTIRESSHNDLEVWVT®QEEYERETHL-
b K TRV E® VD ELAT®RSRAUYTIS®L®*"EXKWVLMISR®*LEKENTGTI -
© KR GPFOE@Q *®TMHNS®HEGQ*FHNYHKGBREKE? ™ * 5 RGHNSETL®SQRREF -
Apol
TEpSO9I  Tep3091 TEPOTT
TapS051 msel | PBil | Sspl  Hpy8I | EcoRV
| | i | | [ |
CEtEALggALEaaAELAtas €.
TOOL ==mm o —fommmmempesscmsamdmesmmms e o ]
tacgeet ttaatact £ Lttacto
a WV OCEHNEYSLNYKEKFILEXSEMSNTICEG ®C®GYHLERHM -
b £ G F K AEKTIV MDD 1 I RNF * NOQE¥™* 1 ¥ Vv HNNYVDITI®* K" V-
o ¥ ¢ 5 MR KL L®WI XL *EIFETIEKHNETYTL?®THMWISFEHNE -
Apal
EcoRT TepS09I
TspS03L N1aITIT = Alul Berel | Hpall
HpyiB8T I Fatl | CvidI Taps05T Acil | | Cvidr|
| [ | I I |1 | 1
aatcaiggtcat
7101 -==s-- . --- S ——— mmgemmae

Lt £ g

§ S DR I R N H G H & ¢ F L CETIVWVTIRSE®EOQPFHTT?UYETPEA®™ S5 -
T

a
b v g I EF ¥V I MV I AWV S5 €V EKELLSAEHENS © HT 8 R K H EV -
c * F R *H S * S WS * L F PV *HNCYPLTIFPHENETILIRAE GSTIEKZ®TC-
Asel
Msel
Nlaiv Acil HpyCHeV |
HpyFLOVI| Cacdl Frudut ||
BazNI I TspRI alat] | |
Serfl I HpyFlOVI | cvidr| ||
Bsall| il Mwol| | mspAlI| ||
Cwidr|| It TapS051 szsl || | Heyl8SIIl pealll ||
PspGI| |Ban1|| Alul Asel| uhat | || | marn | Tsel| | |
StyP4I| |Mwol || Cvidt MseT| Hinpi1 | | || | raul | Bovr cacdr || | |
LI | | [N I i | NI
t ta
- s + 7300
a P K E A N 5 H * LR CAHRTECFPFLS S RETCRASTC CTIN-

I W oV ALTARTPFFPFUV G KPPV V PF A AL -
L3 W 3 A " vV § L T LI ALURSLPATFGQGQSGCMNLSCQLH* =




Patent Application Publication Mar. 9, 2006 Sheet 18 of 273  US 2006/0053516 Al

Figure 1-R
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Figure 1-5
Bral5801
EsiHKAL
CvidI Bspll86I
Haell Alul | HpySI |
Hhal| alul BoeNIT Bee¥I | HpyCHAV |
HpylB8BIIT Hin®PlI || cvidl  Sfel Ddel BapCNT | Cwidl |apaLl | | BbvI
| [ | I | I | | L |
L te
g ———— [rosu—— $amamannm - B — - <--a 7800
coatagagt
a RE A W R F L I A || AWV G T SVvVERGCRSFAPSWAWVSCTHNZPEPF
b G K R G A F 5 ° L-vsorcvansnoasucnnmpas-
© scsvau,snssncavnssv v R S KL GCVHEPPV Q-
Bhvl
Berl|
TapRI
BEVI
MaellI ||
ALWNI |
Hhal cwidl |
HinFl1 | Hpall Frudur ||
FrudHI | | Myt Tsel| | |
wapaltr| | | Meil Barl || | |
Tsel{ | | - MaeIll Hinfl  SerPl FoudI ] | |
medI || | | Hpali | HpylBEIII | Plel| TapRI || | |
Cwidl BsiBI [{ | | Bsawi| | smll | StyDar|| BpuEL Moel  TseIl | | | Hnlx
| o 11 11 i I I | |
7801 D — mdemmm s g amm——— . 7900
ek =
a se’rn;\pvpv-rx\rLsa-rn-u'r-rvnnwaapuv-rcl.u-
© AR P s 2 R LI ATGEGSSHW®* QgD * -
e P D ER c J\ L s G N v R L E s H 9 v a n p L S PLAAATGHNIZ RTIS -
cvidl Cwidl HpyCHAIIIL Hhal
Aeil  Sfel Hpyl8BIID HawIII BslI | Bfal Bceal | HinP1I | Cvidl
I i | I I | |1 il |
TI0L -cmmmmmmmgmem g e == -ssmm=-e BOOO
a ER G H * AV LGS S5 * 5§ G s 3 -r -r n T L EG Q@Y L W S o -
h @5 EVCRERECYRWVLEV . m r KD S I WYLRSATER-
R Y ¥V GG ATETFTLEW w r u \r G |t T RRTVFG 1! CALLEK
Hpall
BstKTI| BpuEl
opat|| Mhal
Mool ||} sbvi |
Hpy18aIIT | ||| FaudHI BstuI |
EcoSTI AlsI || RIL Tael| HinPLI |
Maelll EcaSTMI Awl 1] MEpALT cacBI || HpyPlOvi | |
Bsz1 | Hpyl88I ceidI | 1 il Aefl | Aeil Mwol| | |
| [ I 1t i H I I

QI-FSBS:LVI\LDPJ\NK?PLV!VV?LPRSsl‘cl.RA-
® @ T W HERW*RMWEFFCLGEAHAADYAGOQOQ-
pv‘rrcxavass'SGKQTrAcsserr\acxoorTna-

LR



Patent Application Publication Mar. 9, 2006 Sheet 20 of 273

Figure 1-T
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Figure 1-U
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Figure 1-V
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Figure 1-W

Enzymes that do cut and were not excluded:

US 2006/0053516 Al
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Figure 2-A

PCVL sequence

tocgeogeghtt cggtgatgac ggtgaaaacc tctgacacat geagctcccg gagacggtca 60
cagcttgtct gtaagcggat goccgggagca gacaagoccg tcagggegeg tcagegggtg 120
ttggocgggty tcggggctgg cttaactatg cggcatcaga gecagattgta ctgagagtge 180
accatatgcg gtgtgaaata ccgcoacagat gogtaaggag aaaataccge atcaggogeco 240
attcgecatt caggotgege aactgttggg aagggegate ggtgecgggoc teottegetat 300
tacgccagct ggcgaaaggg ggatgtgetg caaggogatt aagttgggta acgccagggt 360
tttcoccagbc acgacgttgt aaaacgacgg ccagtgccaa gottgaaaga gataaattga 420
acaagtatgg tcgtccoctg ttgggatgta ctattaaacc taaattgggg ttatctgeta 480
aaaactacgg tagagccgtt tatgaatgtc ttcgeggtgg acttgatttt actaaagatg 540
atgagaacgt gaactcacaa ccatttatgc gttggagaga tcgtttctta ttttgtgecg 600
aagcacttta taaagcacag gctgaaacag gtgaaatcaa agggeattac ttgaatgeta 660
ctgeaggtac atgegaagaa atgatcaaaa gagctgtatt tgctagagaa ttgggegtte 720
cgatcgtaat gcatgactac ttaacggggg gattcaccge aaatactage ttggeteatt 780
attgccgaga taatggrteta cttcttcaca tccaccghbge aakgeatgeg gttattgata 840
gacagaagaa tcatggtatc cacttccgag tattagcaaa agcgttacgt atgtctggtg 900
gagatcatat tcactctggt accgtagtag gtaaacttga aggtgaaaga gacataactt 960
tgggetttgt tgatttactg cgtgatgatt ttgttgaaca agatcgaagt cgoggtattt 1020
atttcactca agattgggtc tctttaccag gtgttctace cgtggettca ggaggtatte 1080
acgtttggea tatgecctget ctgaccgaga tctttgggga tgattccgta ctacagtteg 1140
gtggaggaac tttaggacat ccttggggta atgegecagg tgocgtagect aatcgagtag 1200
ctctagaagc atgtgtaaaa gctcgtaatg aaggacgtga tcottgotcag gaaggtaatg 1260
aaattattcg cgaggettge aaatggagec cggaactage tgotgcettgt gaagtatgga 1320
aagagatcgt atttaatttt gcagcagtgg acgttttgga taagtaaaaa cagtagacat 1380
tagcagataa attagcagga aataaagaag gataaggaga aagaactcaa gtaattatcc 1440
ttegttctet taattgaatt gcaattaaac tcggcccaat cttttactaa aaggattgag 1500
ccgaatacaa caaagattct attgcocatata ttttgactaa gtatatactt acctagatat 1560
acaagatttg asaatacaaaa tctagaaaac taaatcaaaa tctaagactc aaatctttet 1620
attgttgtct tggatcatcg agocttgcatg cctgecagteg actttcacag tttocattct 1680
gaaatgttct ctgtactata ataaatagta agtgaatcaa cttactacta aaaaaattag 1740
tagacttcct cttcggaata gaaatagect atttctacat agggaaagtc gtgtgcaatg 1800
aaaaatgcaa gcacgatttg gggagaggtt ttttctctat tgtaacaagyg aataattatc 1860
tactccatce gactagttcc gggttogagt cccgggcaac ccatatggaa actagaaagg 1920
agraatctga gttttgattt ttcactcact tratttacaa aattttttgg tttggtaaat 1980
tttgttgtat ggatatacaa ctgtcgggge tggettggtt gacattggta tatagtctat 2040
attatactgt taaataacaa gccttctatt atetttcotag ttaatacgtg tgcottgggag 2100
tccttgeaat ttgaataaac caagatctta ccatggoccge goggggttct catcatcatce 2160
atcatggtcoce gogggggcecc gotagtggta gtgaccttga ccggtgeacce acttttgatg 2220
atgttcaagec tcctaattac actcaacata cttcatctat gaggggggtt tactatectg 2280
atgaaatttt tagatcagac actctttatt taactcagga tttatttctt ccattttatt 2340
ctaatgttac agggtttcat actattaatc atacgtttgg caaccctgtc atacctttta 2400
aggatggtat ttattttgct gocacagaga aatcaaatgt tgtcogtggt tgggtttttg 2460
gttctaccat gaacaacaag tcacagtcgg tgattattat taacaattct actaatgttg 2520
ttatacgagc atgtaacttt gaattgtgtg acaacccttt ctitgetgtt tctaaaccca 2580
tgggtacaca gacacatact atgatattcg ataatgcatt taattgcact ttcgagtaca 2640
tatctgatge cttttcgectt gatgtttcag asaagtcagg taattttaaa cacttacgag 2700
agtttgtgtt taaaaataaa gatgggtttc tctatgttta taagggetat caacctatag 2760
atgtagttcg tgatctacct tetggtttta acactttgaa acctattttt aagttgectc 2820
ttggtattaa cattacaaat tttagagcca ttcttacage cttttcacct goctcaagaca 2880
tttggggcac gtragctgea goctattttyg ttggetattt aaagecaact acatttatge 2940
tcaagtatga tgaaaatggt acaatcacag atgctgttga ttgttctcaa aatccacttg 3000
ctgaactcaa atgctctgtt aagagetttg agattgacaa aggaatttac cagacctcta 3060
atttcagggt tgttccctca ggagatgttg tgagattcce taatattaca aacttgtgte 3120
ctrrtggaga ggtttttaat gotactaaat tocccttotgt ctatgocatgg gagagaaaaa 3180
aaatttctaa ttgtgttget gattactctg tgctctacaa ctcaacattt ttttcaacct 3240
ttaagtgcta tggogtttct gocactaagt tgaatgatct ttgottctcc aatgtectatg 3300
cagattcttt tgtagtcaag ggagatgatg taagacaaat agcgccagga caaactggtg 3360
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ttattgetga ttataattat aaattgccag atgatttcat gggttgtgtc cttgettgga 3420
atactaggaa cattgatgct acttcaactg gtaattataa ttataaatat aggtatctta 3480
gacatggcaa gcttaggcocc tttgagagag acatatctaa tgtgectttc tcoccocctgatg 3540
gcaaaccttg caccccacct gectcttaatt gttattggec attaaatgat tatggttttt 3600
acaccactac tggcattggc taccaacctt acagagttgt agtactttct tttgaacttt 3660
taaatgcacc ggccacggtt tgtggaccaa aattatccac tgaccttatt aagaaccagt 3720
gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct tcttcaaaga 3780
gatttcaacc atttcaacaa tttggccgtg atgtttctga tttcactgat tccgttcgag 3840
atcctaaaac atctgaaata ttagacattt caccttgcte ttttgggggt gtaagtgtaa 3900
ttacacctgy aacaaatgct tcatctgaag ttgctgttct atatcaagat gttaactgea 3960
ctgatgtttc tacagcaatt catgcagatc aactcacacc agcttggege atatattcta 4020
ctggaaacaa tgtattccag actcaagcag gotgtcttat aggagctgag catgtcgaca 4080
cttcttatga gtgcgacatt cctattggag ctggcatttg tgctattacc atacagttag 4140
actagaaaag ggcgaattct gcagatatcc atcacactgg cggccgcate gatgagetet 4200
aattaattaa ggcttttctbg ctaacatata gcaatttttg aagaaaggaa agctagaaat 4260
acccaatatc ttgetgaagc aagatattgg gtatttotbtt tttttttatt ttgaaccttt 4320
ctattctgaa ttcagttaac gacgagattt agtatccttt cttgeacttt cataactegt 4380
gaaatgccga gttggtacga attcccccaa tttgeogacct accataggat ttgttatgta 4440
aataggtata tgttcctttc cattatgaat cgcgattgta tggccaacca ttgegggtag 4500
aatgctagat geccgggacc acgttactat tgtttetttc tcctccttca tattgagett 4560
ttctattttt geccaataaat gatggtacct ccccccgoca cgatcgaacyg ggaatggata 4620
agaggcttgt gggattgacg tgatagggta gggttggcta tactgetggt ggcgaactce 4680
aggctaataa tctgaagege ttggaagttg tagggaggat cctatggetc gtgaageggt 4740
tatcgccgaa gtatcgactc aactatcaga ggtagttgge gtcatcgage gecatctcga 4800
accgacgttg ctggccgtac atttgtacgg ctccgcagtg gatggeggee tgaagccaca 4860
cagtgatatt gatttgctgg ttacggtgac cgtaaggctt gatgaaacaa cgcggcgagc 4920
tttgatcaac gaccttttgg aaacttcgge ttccocctgga gagagcgaga ttctocgoge 4980
tgtagaagtc accattgtlg tgcacgacga catcattccg tggogttatce cagctaageg 5040
cgaactgcaa tttggagaat ggcagcgcaa tgacattctt gcaggtatct tcgagccage 5100
cacgatcgac attgatctgg ctatcttgct gacaaaagca agagaacata gegttgectt 5160
ggtaggtcca gocggcggagg aactctttga tccggttect gaacaggatc tatttgagge 5220
gctaaatgaa accttaacgce tatggaactc gecgeccgac tgggcetggeg atgagcgaaa 5280
tgtagtgett acgttgtcce gcatttggta cagcgcagta accggcaaaa tcegegecgaa 5340
ggatgtcget gocgactggg caatggageg cctgccggoc cagtatcage ccgtcatact 5400
tgaagctaga caggcttatc ttggacaaga agaagatcge ttggectcge gegcagatca 5460
gttggaagaa tttgtccact acgtgaaagg cgagatcact aaggtagttg gcaaataact 5520
cgagactaag tggataaaat tagatagaaa aaaggtctaa ataaaaaaga agagaaatag 5580
aaagatcaaa aatcagttac gaaaatgcag taattcttet tttttcttet aattgattge 5640
aattaaactc gtctcaatct gaaaaaagat tgagccgagt ttaaatagat tttgatacga 5700
teoatgagact tgacaaatcg ggattcctet attctatata tttagaagat ataaaggtat 5760
aatacaataa ataaatacaa tctagaagct cgatgatcct taggattggt atattctttt 5820
ctatcctgta gtttgtagtt tccctgaatc aagccaagta tcacacctct ttctacccat 5880
cctgtatatt gtcccoctttg ttccgtgttg aaatagaacc ttaatttatt acttattttt 5940
ttattaaatt ttagacttght tagtgattag atattagtat tagacgagat tttacgaaac 6000
aattattttt ttattocttt ataggagagg acaaatctct tttttcgatg cgaatttgac 6060
acgacatagg agaagccgcc ctttattaaa aattatatta ttttaaataa tataaagggg 6120
gttccaacat attaatatat agtgaagtgt tcccccagat tcagaacttt ttttcaatac 6180
tcacaatcct tattagttaa taatcctagt gattggattt ctatgcttag tctgatagga 6240
aataagatat tcaaataaat aattttatag cgaatgacta ttcatctatt gtattttcat 6300
gcaaataggg ggcaagaaaa ctctatggaa agatggtggt ttaattcgat gttgtttaag 6360
aaggagttcg aacgcaggtg tgggctaaat aaatcaatgg gcagtcttgg tcctattgaa 6420
aataccaatg aagatccaaa tcgaaaagtg aaaaacattc atagttggag gaatcgtgac 6480
aattctagtt gcagtaatgt tgattattta ttoggogtta aagacattcg gaatttcatc 6540
tctgatgaca cttttttagt tagtgatagg aatggagaca gttattccat ctattttgat 6600
attgaaaatc atatttttga gattgacaac gatcattctt ttctgagtga actagaaagt 6660
tctttttata gttatcgaaa ctcgaattat cggaataatg gatttagggg cgaagatccc 6720
tactataatt cttacatgta tgatactcaa tatagttgga ataatcacat taatagttgc 6780
attgatagtt atcttcagtc tcaaatctgt atagatactt ccattataag tggtagtgag 6840
aattacggtg acagttacat ttatagggce gtttgtggtg gtgaaagtcg aaatagtagt 6900



Patent Application Publication Mar. 9, 2006 Sheet 26 of 273  US 2006/0053516 Al
Figure 2-C

gaaaacgagg gttccagtag acgaactcgc acgaagggca gtgatttaac tataagagaa 6960
agttctaatg atctcgaggt aactcaaaaa tacaggcatt tgtgggttca atgcgaaaat 7020
tgttatggat taaattataa gaaatttttg aaatcaaaaa tgaatatttg tgaacaatgt 7080
ggatatcatt tgaaaatgag tagttcagat agaattcgta atcatggtca tagctgttte 7140
ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt 7200
gtaaagcctg gggtgoctaa tgagtgagct aactcacatt aattgegttg cgctcactge 7260
ccgetttoca gtocgggaaac ctgtcgtgocc agctgcocatta atgaatcgge caacgogogg 7320
ggagaggcgg tttgegtatt gggegoctctt cegettecte getcactgac tegetgeget 7380
cggtcgttcg goctgocggoga goggtatcag ctcactcaaa ggceggtaata cggttatcca 7440
cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga 7500
accgtaaaaa ggccgcgtbtg ctggogtttt tccatagget ccgeccccoct gacgagcate 7560
acaaaaatcg acgctcaagt cagaggtggce gaaacccgac aggactataa agataccagg 7620
cgtttccece tggaagectce ctcgtgogect ctoctgttcc gaccctgecg cttaccggat 7680
acctgtccge ctttctccct tcgggaageg tggegetttc tcatagetca cgetgtaggt 7740
atctcagttc ggtgtaggtc gttcgctcca agetgggctg tgtgcacgaa cccccegtte 7800
agcccgaccg ctgogocctta tccggtaact atcgtcttga gtccaacccg gtaagacacg 7860
acttatcgce actggcagca gocactggta acaggattag cagagcgagg tatgtaggeg 7920
gtgctacaga gttcttgaag tggtggccta actacggcta cactagaagg acagtatttg 7980
gtatctgcgec tctgctgaag ccagttacct tcggaaaaag agttggtage tcttgatccg 8040
gcaaacaaac caccgctggt agcggtggtt tttttgtttg caagcagcag attacgcgca 8100
gaaaaaaagg atctcaagaa gatcctttga tcttttctac ggggtctgac getcagtgga 8160
acgaaaactc acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga 8220
tccttttaaa ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt 8280
ctgacagtta ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttegtt 8340
catccatagt tgcctgactc cccgtocghbgt agataactac gatacgggag ggcttaccat B400
ctggccccag tgctgcaatg ataccgcgag acccacgctc accggctcca gatttatcag 8460
caataaacca gccagccggda agggoccgage gcagaagtgg tcctgcaact ttatccgect 8520
ccatccagtc tattaattgt tgccgggaag ctagagtaag tagttcgcca gttaatagtt 8580
tgcgcaacgt tgttgccatt getacaggca tcgtggtgte acgectcgteog tttggtatgg 8640
cttcattcag ctccggttcc caacgatcaa ggcgagttac atgatccccc atgttgtgea 8700
aaaaagcggt tagctccttc ggtcctccga tcgttgtcag aagtaagttg gecgcagtgt 8760
tatcactcat ggttatggca gecactgecata attctcttac tgtcatgeca tccgtaagat 8820
gcttttotgt gactggtgag tactcaacca agtcattctg agaatagtgt atgcggcgac BEBBO
cgagttgetc ttgcccggeg tcaatacggg ataataccge gocacatage agaactttaa 8940
aagtgctcat cattggaaaa cgttctteogg ggcgaaaact ctcaaggatc ttaccgetgt 5000
tgagatccag ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcettttactt 9060
tcaccagcgt ttctgggtga goaaaaacag gaaggcaaaa tgocgcaaaa aagggaataa 9120
gggcgacacg gaaatgttga atactcatac tcttoctttt tcaatattat tgaagcattt 3180
atcagggtta ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa 9240
taggggttcc gogcacattt ccccgaaaag tgccacctga cgtctaagaa accattatta 9300
tcatgacatt aacctataaa aataggcgta tcacgaggcc ctttegte 9348



Patent Application Publication Mar. 9, 2006 Sheet 27 of 273  US 2006/0053516 A1

Figure 3-A

Ani 11 {9284)

Sna BIL(S59)

-

l,___.‘:pvl (1873)

N\ _ K 1(2173)

e

| Sae Q2173
Apa 1(2180)

Bu X1H{2177)

"

T Eag 1 (4187

W

|
Nor] (4182)

BanH 1 (4718) W
'~.:_\.C ia | (41503
L Sac 1 (1199}

Pact{4208)



Patent Application Publication Mar. 9, 2006 Sheet 28 of 273  US 2006/0053516 A1

Figure 3-B
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Figure 6-A

1 ATATTAGGTT TTTACCTACC CAGGARAAGU CAACCAACCT CGATCTCTTG TAGATCTGTT
61 CTCTAAACGA ACTTTAAAAT CTGTGTAGCT GTCGCTCGGC TGCATGCCTA  GTGCACCTAC
121 GCAGTATAAR CAATAATAAR TTTTACTGTC GTTGACAAGR AACGAGTAAC TCGTCCCTCT
181 TCTGCAGACT GCTTACGGTT TCGTCCGTGT TGCAGTCGAT CATCAGCATA CCTAGGTTTC
241 GTCCGGGTGT GACCGARAGG TRAGATGGAG AGCCTTGTTC TTGGTGTCAA CGAGARAACA
301 CACGTCCAAC TCAGTTTGCC TGTCCTTCAG GTTAGAGACG TGCTAGTGCG TGGCTTCGGG
361 GACTCTGTGG AAGAGGCCCT ATCGGAGGCA CGTGAACACC TCAAARATGG CACTTGTGGT
421 CTAGTAGAGC TGGAAAAAGGE CGTACTGCCC CAGCTTGAAC AGCCCTATGT GTTCATTAAR
481 CGTTCTGATG CCTTAAGCAC CRATCACGGC CACARGGTCG TTGAGCTGGT TGCAGAAATG
541 GACGGCATTC AGTACGGTCG TAGCGGTATA ACACTGGGAG TACTCGTGCC ACATGTGGGC
601 GAAACCCCAAR TTGCATACCG CRATGTTCTT CTTCGTAAGA ACGGTAATAA GGGAGCCGGT
G661 GGTCATAGCT ATGGCATCGA TCTAAAGTCT TATGACTTAG GTGACGAGCT TGGCACTGAT
721 CCCATTGAAG ATTATGAACA ARACTGGAAC ACTARGCATG GCAGTGGTGC ACTCCGTGAA
781 CTCACTCGTG AGCTCAATGG AGGTGCAGTC ACTCGCTATG TCGACAACAR TTTCTGTGGC
641 CCAGATGGGT ACCCTCTTGA TTGCATCAAA GATTTTCTCG CACGCGCGGG CAAGTCAATG
901 TGCACTCTTT CCGAACABACT TGATTACATC GAGTCGAAGA GAGGTGTCTA CTGCTGCCGT
961 GACCATGAGC ATGAAATTGC CTGGTTCACT GACCGCTCTG ATAAGAGCTA CGAGCACCAG
1021 ACACCCTTCG ABRATTAAGAG TGCCAAGAAA TTTGACACTT TCAAAGGGGA ATGCCCAAAG
1081 TTTGCTGTTTC CTCTTAACTC AAMAGTCAAA GTCATTCAARC CACGTGTTGA AAARGARAAAG
1141 ACTGAGGGTT TCATGGGGCGE TATACGCTCT GTGTACCCTG TTGCATCTCC ACAGGRGTGT
1201 AACAATATGC ACTTGTCTAC CTTGATGAAA TGTAATCATT GCGATGAAGT TTCATGGCAG
1261 ACGTGCGACT TTCTGAAAGC CACTTGTGAR CATTGTGGCA CTGAAAATTT AGTTATTGAA
1221 GGACCTACTA CATGTGGGTA CCTACCTACT AATGCTGTAG TGARAATGCC ATGTCCTGCC
1381 TGTCAAGACC CAGAGATTGG ACCTGAGCAT AGTGTTGCAG ATTATCACAR CCACTCAAAC
1441 ATTGARACTC GACTCCGCAA GGGAGGTAGG ACTAGATGTT TTGGAGGCTG TGTGTTTGCC
1501 TATGTTGGCT GCTATAATAA GCGTGCCTAC TGGGITCCTC GTGCTAGTGC TGATATTGGC
1561 TCAGGCCATA CTGGCATTAC TGGTGACAAT GTGGRGACCT TGAATGAGGA TCTCCTTGAG
1621 ATACTGAGTC GTGAACGTGT TAACATTAAC ATTGTTGGCG ATTTTCATTT GAATGAAGAG
1681 GTTGCCATCA TTTTGGCATC TTTCTCTGCT TCTACAAGTG CCTTTATTGA CACTATAAAG
1741 AGTCTTGATT ACAAGTCTTT CAAMACCATT GTTGAGTCCT GCGGTAACTA TAAAGTTACC
1801 AAGGGAAAGC CCGTARAAGG TGCTTGGAAC ATTGGACAAC AGAGATCAGT TTTAACACCA
1661 CTGTGTGGTT TTCCCTCACA GGCTGCTGGT GTTATCAGAT CAATTTTTGC GCGCACACTT
1921 GATGCAGCAR ACCACTCAAT TCCTGATTTG CARAGAGCAG CTGTCACCAT ACTTGATGGT
1981 ATTTCTGAAC AGTCATTACG TCTTGTCGAC GCCATGGTTT ATACTTCAGA CCTGCTCACC
2041 AACAGTGTCA TTATTATGGC ATATGTAACT GGTGGTCTTG TACAACAGAC TTCTCAGTGG
2101 TTGTCTAATC TTTTGGGCAC TACTGTTGAA AAACTCAGGC CTATCTTTGA ATGGATTGAG
2161 GCGAAACTTA GTGCAGGAGT TGAATTTCTC AAGGATGCTT GGGAGATTCT CARATTTCTC
2221 ATTACAGGTG TTTTTGACAT COGTCAAGGGT CAARATACAGG TTGCTTCAGA TAACATCAAG
2281 GATTGTGTAAR AATGCTTCAT TGATGTTGTT AACAAGGCAC TCGAAATGTG CATTGATCAA
2341 GTCACTATCG COTGGCGCAAR GTTGCGATCA CTCAACTTAG GTGAAGTCTT CATCGCTCAR
2401 AGCAAGGGAC TTTACCGTCA GTGTATACGT GGCAAGGAGC AGCTGCAACT ACTCATGCCT
2461 CTTAAGGCAC CAAAAGAAGT AACCTTTCTT GARAGGTGATT CACATGACAC AGTACTTACC
2521 TCTGAGGAGG TTGTTCTCAA GAACGGTGAA CTCGRAGCAC TCGAGACGCC CGTTGATAGC
2581 TTCACRAATG GAGCTATCGT CGGCACACCA GTCTGTGTAR ATGGCCTCAT GCTCTTAGAG
2641 ATTAAGGACA AAGAACAATA CTGCGCATTG TCTCCTGGTT TACTGGCTAC ARACAATGTC
2701 TTTCGCTTAA AAGGGGGTGC ACCAATTAAA GGTGTAACCT TTGGAGAAGA  TACTGTTTGG
2761 GAAGTTCAAG GTTACAAGAA TOTGAGAATC ACATTTGAGC TTGATGAACG TGTTGACAAA
2821 GTGCTTAATG ARAAGTGCTC TGTCTACACT GTTGAATCCG GTACCGAAGT TACTGAGTTT
2881 GCATGTGTTG TAGCAGAGGC TOTTGTGAAG ACTTTACAAC CAGTTTCTGA TCTCCTTACC
2941 AACATGGGTA TTGATCTTGA TGAGTGGAGT GTAGCTACAT TCTACTTATT TGATGATGCT
3001 GGTGARGAAA ACTTTTCATC ACGTATGTAT TGTTCCTTTT ACCCTCCAGA TGAGGAAGAA
3061 GAGGACGATG CAGAGTGTGA GCAAGAAGAA ATTGATGAAA CCTGTGAACA TGAGTACGGT
3121 ACAGAGGATG ATTATCAAGG TCTCCCTCTG GAATTTGGTG CCTCAGCTGA AACAGTTCGA
3181 GTTGAGGAAG AAGAAGAGGA AGACTGGCTG GATGATACTA CTGAGCAATC AGAGATTGAG
3241 CCAGARACCAG AACCTACACC TGAAGAACCA GTTAATCAGT TTACTGGTTA TTTARARACTT
3301 ACTGACAATG TTGCCATTAA ATGTGTTGAC ATCGTTAAGG AGGCACAAAG TGCTAATCCT
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3361 ATGGTGATTG TAAATGCTGC TAACATACAC CTGAAACATG GTGGTGGTGT AGCAGGTGCA
3421 CTCAACAAGG CAACCAATGG TGCCATGCAA AAGGAGAGTG ATGATTACAT TAAGCTAAAT
34B1 GGCCCTCTTA CAGTAGGAGG GTCTTGTTTG CTTTCTGGAC ATAATCTTGC TAAGAARGTGT
3541 CTGCATGTTG TTGGACCTAA CCTAARATGCA GGTGAGGACA TCCAGCTTCT TAAGGCAGCA
3601 TATGAAAATT TCAATTCACA GGACATCTTA CTTGCACCAT TGTTGTCAGC AGGCATATTT
3661 GGTGCTAAAC CACTTCAGTC TTTACAAGTG TGCGTGCAGA CGGTTCGTAC ACAGGTTTAT
3721 ATTGCAGTCA ATGACAAAGC TCTTTATGAG CAGGTTGTCA TGGATTATCT TGATARCCTG
3781 AAGCCTAGAG TGGAAGCACC TAAACAAGAG GAGCCACCAA ACACAGAAGA TTCCAAAACT
3841 GAGGAGAAAT CTGTCGTACA GAAGCCTGTC GATGTGAAGC CAAAAATTAA GGCCTGCATT
3901 GATGAGGTTA CCACAACACT GGAAGAAACT AAGTTTCTTA CCAATAAGTT ACTCTTGTTT
3961 GCTGATATCA ATGGTARGCT TTACCATGAT TCTCAGAACA TGCTTAGAGG TGAAGATATG
4021 TCTTTCCTTG AGAAGGATGC ACCTTACATG GTAGGTGATG TTATCACTAG TGGTGATATC
4081 ACTTGTGTTG TAATACCCTC CAAARAGGCT GGTGGCACTA CTGAGATGCT CTCAAGAGCT
4141 TTGAAGAAAG TCGCCAGITGA TGAGTATATA ACCACGTACC CTGGACAAGG ATGTGCTGGT
4201 TATACACTTG AGGAAGCTAA GACTGCTCTT AAGAAATGCA AATCTGCATT TTATGTACTA
4261 CCTTCAGAAG CACCTAATGC TAAGGAAGAG ATTCTAGGAA CTGTATCCTG GAATTTGAGA
4321 GAAATGCTTG CTCATGCTGA AGAGACAAGA AAATTAATGC CTATATGCAT GGATGTTAGA
4381 GCCATAATGG CAACCATCCA ACGTRAGTAT ARRGGAATTA AAATTCAAGA GGGCATCGTT
4441 GACTATGGTG TCCGATTCTT CTTTTATACT AGTAAAGAGC CTGTAGCTTC TATTATTACG
4501  AAGCTGRACT CTCTAAATGA GCCGCTTGTC ACAATGCCAA TTGGTTATGT GACACATGGT
4561 TTTAATCTTG AAGAGGCTGC GCGCTGTATG CGTTCTCTTA ARGCTCCTGC CGTAGTGTCA
4621 GTATCATCAC CAGATGCTGT TACTACATAT AATGGATACC TCACTTCGTC ATCAAAGACA
4681 TCTGAGGAGC ACTTTGTAGA AACAGTTTCT TTGGCTGGCT CTTACAGAGA TTGGTCCTAT
4741 TCAGGACAGC GTACAGAGTT AGGTGTTGAA TTTCTTAAGC GTGGTGACAA AATTGTGTAC
4801 CACACTCTGG AGAGCCCCGT CGAGTTTCAT CTTGACGGTG AGGTTCTTTC ACTTGACAAA
4861 CTAAAGAGTC TCTTATCCCT GCGGGAGGTT AAGACTATAA RAGTGTTCAC AACTGTGGAC
4921 AACACTAATC TCCACACACA GCTTGTGGAT ATGTCTATGA CATATGGACA GCAGTTIGGT
4931 CCAACATACT TGGATGGTGC TGATGTTACA AAAATTAAAC CTCATGTAAA TCATGAGGGT
5041 AAGACTTTCT TTGTACTACC TAGTGATGAC ACACTACGTA GTGAAGCTTT CGAGTACTAC
5101 CATACTCTTG ATGAGAGTTT TCTTGGTAGG TACATGTCTG CTTTAAACCA CACAAAGAAA
5161 TGGAAATTTC CTCAAGTTGG TGGTTTAACT TCAATTAAAT GGGCTGATAA CAATTGTTAT
5221 TTGTCTAGTG TTTTATTAGC ACTTCAACAG CTTGAAGTCA AATTCAATGC ACCAGCACTT
5281 CAAGAGGCTT ATTATAGAGC CCGTGCTGGT GATGCTGCTA ACTTTTGTGC ACTCATACTC
5341 GCTTACAGTA ATARRACTGT TGGCGAGCTT GGTGATGTCA GAGAAACTAT GACCCATCTT
5401 CTACAGCATG CTAATTTGGA ATCTGCAARAG CGAGTTCTTA ATGTGGTGTG TAAACATTGT
5461 GGTCAGAARA CTACTACCTT AACGGGTGTA GARGCTGTGA TGTATATGGG TACTCTATCT
5521 TATGATAATC TTAAGACAGG TGTTTCCATT CCATGTGTGT GTGGTCGTGA TGCTACACAA
5581 TATCTAGTAC AACAAGAGTC TTCTTTTGTT ATGATGTCTG CACCACCTGC TGAGTATAAAR
5641 TTACAGCAAG GTACATTCTT ATGTGCGAAT GAGTACACTG GTAACTATCA GTGTGGTCAT
5701 TACACTCATA TAACTGCTAA GGAGACCCTC TATCGTATTG ACGGAGCTCA CCTTACAAMAG
5761 ATGTCAGAGT ACAAARGGACC AGTGACTGAT GTTTTCTACA AGGRAACATC TTACACTACA
5821 ACCATCAAGC CTGTGTCGTA TAAACTCGAT GGAGTTACTT ACACAGAGAT TGAACCAAAA
S58B1 TTGGATGGGT ATTATAAAARAR GGATAATGCT TACTATACAG AGCAGCCTAT AGACCTTGTA
5941 CCAACTCAAC CATTACCAAA TGCGAGTTTT GATAATTTCA AACTCACATG TTCTAACACA
6001 ARATTTGCTG ATGATTTAAA TCAAATGACA GGCTTCACAA AGCCAGCTTC ACGAGAGCTA
6061 TCTGTCACAT TCTTCCCAGA CTTGAATGGC GATGTAGTGG CTATTGACTA TAGACACTAT
6121 TCAGCGAGTT TCAAGAAAGG TGCTAAATTA CTGCATAAGC CAATTGTTTG GCACATTAAC
6181 CAGGCTACAA CCAAGACAAC GTTCAMACCA AACACTTGGT GTTTACGTTG TCTTTGGAGT
6241 ACAAAGCCAG TAGATACTTC AAATTCATTT GAAGTTCTGG CAGTAGAAGA CACACAAGGA
6301 ATGGACAATC TTGCTTGTGA AAGTCAACAA CCCACCTCTG AAGAAGTAGT GGAAAATCCT
6361 ACCATACAGA AGGAAGTCAT AGAGTGTGAC GTGAAARACTA CCGAAGTTGT AGGCAATGTC
6421 ATACTTAAAC CATCAGATGA AGGTGTTAAA GTAACACAAG AGTTAGGTCA TGAGGATCTT
6481 ATGGCTGCTT ATGTGGAAARR CACAAGCATT ACCATTAAGA AACCTAATGA GCTTTCACTA
6541 GCCTTAGGTT TAAARACAAT TGCCACTCAT GGTATTGCTG CAATTAATAG TGTTCCTTGG
6601 AGTAAARATTT TGGCTTATGT CARACCATTC TTAGGACAAG CAGCAATTAC AACATCAAAT
6661 TGCGCTAAGA GATTAGCACA ACGTGTGTTT AACAATTATA TGCCTTATGT GTTTACATTA
6721 TTGTTCCAAT TGTGTACTTT TACTAAAAGT ACCAATTCTA GARATTAGAGC TTCACTACCT
6781 ACAACTATTG CTAARAATAG TGTTAAGAGT GTTGCTAAAT TATGTTTGGA TGCCGGCATT
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Figure 6-C

6841 AATTATGTGA AGTCACCCAA ATTTTCTARA TTGTTCACAA TCGCTATGTG GCTATTGTTG
6901 TTAAGTATTT GCTTAGGTTC TCTAATCTGT GTAACTGCTG CTTTTGGTGT ACTCTTATCT
6961 AATTTTGGTG CTCCTTCTTA TTGTAATGGC GTTAGAGAAT TGTATCTTAA TTCGTCTARC
7021 GTTACTACTA TGGATTTCTG TGAAGGTTCT TTTCCTTGCA GCATTTGTTT AAGTGGATTA
7081 GACTCCCTTG ATTCTTATCC AGCTCTTGAA ACCATTCAGG TGACGATTTC ATCGTACARG
7141 CTAGACTTGA CAATTTTAGG TCTGGCCGCT GAGTGGGTTT TGGCATATAT GTTGTTCACA
7201  AAATTCTTTT ATTTATTAGG TCTTTCAGCT ATAATGCAGG TGTTCTTTGG CTATTTTGCT
7261 AGTCATTTCA TCAGCAATTC TTGGCTCATG TGGTTTATCAR TTAGTATTGT ACAAATGGCA
7321 CCCGTTTCTG CAATGGTTAG GATGTACATC TTCTTTGCTT CTTTCTACTA CATATGGARG
7381 AGCTATGTTC ATATCATGGA TGGTTGCACC TCTTCGACTT GCATGATGTG CTATAAGCGC
7441 AATCGTGCCA CACGCGTTGA GTGTACAACT ATTGTTAATG GCATGAAGAG ATCTTTCTAT
7501 GTCTATGCAA ATGGAGGCCG TGGCTTCTGC AAGACTCACA ATTGGAATTG TCTCAATTGT
7561 GACRCATTTT GCACTGGTAG TACATTCATT AGTGATGAAG TTGCTCGTGA TTTGTCACTC
7621 CAGTTTAAMA GACCAATCAA CCCTACTGAC CAGTCATCGT ATATTGTTGA TAGTGTTGCT
7681 GTGAAAAATG GCGCGCTTCA CCTCTACTTT GACARGGCTG GTCAAARGAC CTATGAGAGA
7741 CATCCGCTCT CCCATTTTGT CAATTTAGAC AATTTGAGAG CTAACARCAC TAAAGGTTCA
7801 CTGCCTATTA ATGTCATAGT TTTTGATGGC AAGTCCARAT GCGACGAGTC TGCTTCTAAG
7861 TCTGCTTCTG TGTACTACAG TCAGCTGATG TGCCAACCTA TTCTGTTGCT TGACCARGCT
7921 CTTGTATCAA ACGTTGGAGA TAGTACTGAA GTTTCCGTTA AGATGTTTGA TGCTTATGTC
7981 GACACCTTTT CAGCAACTTT TAGTGTTCCT ATGGAAAAAC TTAAGGCACT TGTTGCTACA
8041 GCTCACAGCG AGTTAGCRAM GGGTGTAGCT TTAGATGGTG TCCTTTCTAC ATTCGTGTCA
8101 GCTGCCCGAC AAGGTGTTGT TGATACCGAT GTTGACACAA AGGATGTTAT TGAATGTCTC
8161 AAACTTTCAC ATCACTCTGA CTTAGAAGTG ACAGGTGACA GTTGTAACAR TTTCATGCTC
8221 ACCTATAATA AGGTTGAAAA CATGACGCCC AGAGATCTTG GCGCATGTAT  TGACTGTAAT
§281 GCAAGGCATA TCAATGCCCA AGTAGCARAA AGTCACARATG TTTCACTCAT CTGGAATGTA
8341 AAAGACTACA TGTCTTTATC TGAACAGCTG CGTARACAAA TTCGTACTGC TGCCAAGAAG
8401 AACAACATAC CTTTTACACT AACTTGTGCT ACAACTAGAC AGGTTGTCAA TGTCATRACT
8461 ACTAAAATCT CACTCAAGGG TGGTAAGATT GTTAGTACTT GTTTTAAACT TATGCTTAAG
§521 GCCACATTAT TGTGCGTTCT TGCTGCATTG GTTTGTTATA TCGTTATGCC AGTACATACA
§581 TTGTCAATCC ATGATGGTTA CACAAATGAA ATCATTGGTT ACAAAGCCAT TCAGGATGGT
8641 GTCACTCGTG ACATCATTTC TACTGATGAT TGTTTTGCAA ATAAACATGC TGGTTTTGAC
8701 GCATGGTTTA GCCAGCGTGG TGGTTCATAC AAAAATGACA  ARAGCTGCCC TGTAGTAGCT
8761 CCTATCATTA CAAGAGAGAT TGGTTTCATA GTGCCTGGCT TACCGGGTAC TGTGCTGAGA
8821 GCAATCAATG GCTGACTTCTT GCATTITCTA CCTCGTGTTT TTAGTGCTGT TGGCAACATT
8881 TGCTACACAC CTTCCAAACT CATTGAGTAT AGTGATTTTG CTACCTCTGC TTGCGTTCTT
8941 GCTGCTGAGT GTACAATTTT TAAGGATGCT ATGGGCAAARC CTGTGCCATA  TTGTTATGAC
9001 ACTAATTTGC TAGAGGGTTC TATTTCTTAT AGTGAGCTTC GTCCAGACAC TCGTTATGTG
9061 CTTATGGATG GTTCCATCAT ACAGTTTCCT AACACTTACC TGGAGGGTTC TGTTAGAGTA
9121 GTAACAACTT TTGATGCTGA GTACTGTAGA CATGGTACAT GCGARAGGTC AGAAGTAGGT
9181 ATTTGCCTAT CTACCAGTGG TAGATGGGTT CTTAATAATG AGCATTACAG AGCTCTATCA
9241 GGAGTTTTCT GTGGTGTTGA TGCGATGAAT CTCATAGCTA ACATCTTTAC TCCTCTTGTG
9301 CAACCTGTGG GTGCTTTAGA TGTGTCTGCT TCAGTAGTGG CTGGTGGTAT TATTGCCATA
9361 TTGCTGACTT GTGCTGCCTA CTACTTTATG ARATTCAGAC GTGTTTTTGG TGAGTACAAC
9421 CATGTTGTTG CTGCTAATGC ACTTTTGTTT TTGATGTCTT TCACTATACT CTGTCTGGTA
9481 CCAGCTTACA GCTTTCTGCC GGGAGTCTAC TCAGTCTTTT ACTTGTACTT GACATTCTAT
9541 TTCACCAATG ATGTTTCATT CTTGGCTCAC CTTCAATGGT TTGCCATGTT TTCTCCTATT
9601 GTGCCTTTTT GGATAACAGC AATCTATGTA TTCTGTATTT CTCTGAAGCA CTGCCATTGG
9661 TTCTTTAACA ACTATCTTAG GAAAAGAGTC ATGTTTAATG GAGTTACATT TAGTACCTTC
9721 GAGGAGGCTG CTTTGTGTAC CTTTTTGCTC AACAAGGARR TGTACCTAAA ATTGCGTAGC
9781 GAGACACTGT TGCCACTTAC ACAGTATAAC AGGTATCTTG CTCTATATRA CAAGTACAAG
9841 TATTTCAGTG GAGCCTTAGA TACTACCAGC TATCGTGAAG CAGCTTGCTG CCACTTAGCA
9901 AAGGCTCTAA ATGACTTTAG CAACTCAGGT GCTGATGTTC TCTACCAACC ACCACAGACA
9961 TCAATCACTT CTGCTGTTCT GCAGAGTGGT TTTAGGAAAA TGGCATTCCC GTCAGGCAAR
10021 GTTGAAGGGT GCATGGTACA AGTAACCTGT GGAACTACAA CTCTTAATGG ATTGTGGTTG
10081 GATGACACAG TATACTGTCC AAGACATGTC ATTTGCACAG CAGAAGACAT GCTTAATCCT
10141 AACTATGAAG ATCTGCTCAT TCGCAAATCC AACCATAGCT TTCTTGTTCA GGCTGGCAAT
10201 GTTCAACTTC GTGTTATTGG CCATTCTATG CAAAATTGTC TGCTTAGGCT TAAAGTTGAT
10261 ACTTCTAACC CTAAGACACC CARGTATAAA TTTGTCCGTA TCCAACCTGG TCAARCATTT
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10321 TCAGTTCTAG CATGCTACAA TGGTTCACCA TCTGGTGTTT ATCAGTGTGC CATGAGACCT
10381 AATCATACCA TTARAGGTTC TTTCCTTARAT GGATCATGTG GTAGTGTTGG TTTTARCATT
10441 GATTATGATT GCGTGTCTTT CTGCTATATG CATCATATGG AGCTTCCAAC AGGARGTACAC
10501 GCTGGTACTG ACTTAGAARGG TAAATTCTAT GGTCCATTTG TTGACAGACA AACTGCACAG
10561 GCTGCAGGTA CAGACACAAC CATAACATTA AATGTTTTGG CATGGCTGTA TGCTGCTGIT
10621 ATCAATGGTG ATAGGTGGTT TCTTAATAGA TTCACCACTA CTTTGAATGA CTTTAACCTT
10681 GTGGCAATGA AGTACAACTA TGAACCTTTG ACACARGATC ATGTTGACAT ATTGGGACCT
10741 CTTTCTGCTC AAACAGGAAT TGCCGTCTTA GATATGTGTG CTGCTTTGAA AGARGCTGCTG
10801 CAGAATGGTA TGAATGGTCG TACTATCCTT GGTAGCACTA TTTTAGAAGA TGAGTTTACA
10861 CCATTTGATG TTGTTAGACA ATGCTCTGGT GTTACCTTCC AAGGTAAGTT CAAGAAAATT
10921 GTTAAGGGCA CTCATCATTG GATGCTTTTA ACTTTCTTGA CATCACTATT GATTCTTGTT
10981 CAAAGTACAC AGTGGTCACT GTTTTTCTTT GTTTACGAGA ATGCTTTCTT GCCATTTACT
11041 CTTGGTATTA TGGCAATTGC TGCATGTGCT ATGCTGCTTG TTAAGCATAA GCACGCATTC
11101 TTGTGCTTGT TTCTGTTACC TTCTCTTGCA ACAGTTGCTT ACTTTAATAT GGTCTACATG
11161 CCTGCTAGCT GGGTGATGCG TATCATGACA TGGCTTGAAT TGGCTGACAC TAGCTTGTCT
11221 GGTTATAGGC TTAAGGATTG TGTTATGTAT GCTTCAGCTT TAGTTTTGCT TATTCTCATG
11281 ACAGCTCGCA CTGTTTATGA TGATGCTGCT AGACGTGTTT GGACACTGAT GAATGTCATT
11341 ACACTTGTTT ACAAAGTCTA CTATGGTAAT GCTTTAGATC AAGCTATTTC CATGTGGGCC
11401 TTAGTTATTT CTGTAACCTC TAACTATTCT GGTGTCGTTA CGACTATCAT GTTTTTAGCT
11461 AGAGCTATAG TGTTTGTGTG TGTTGAGTAT TACCCATTGT TATTTATTAC TGGCAACACC
11521 TTACAGTGTA TCATGCTTGT TTATTGTTTC TTAGGCTATT GTTGCTGCTG CTACTTTGGC
11581 CTTTTCTGTT TACTCAACCG TTACTTCAGG CTTACTCTTG GTGTTTATGA CTACTTGGTC
11641 TCTACACAAG AATTTAGGTA TATGAACTCC CAGGGGCTTT TGCCTCCTAR GRGTAGTATT
11701 GATGCTTTCA AGCTTAACAT TAAGTTGTTG GGTATTGGAG GTAAACCATG TATCAAGGTT
11761 GCTACTGTAC AGTCTAAAAT GTCTGACGTA AAGTGCACAT CTGTGGTACT GCTCTCGGTT
11821 CTTCAACAAC TTAGAGTAGAR GTCATCTTCT AAATTGTGGG CACAATGTGT ACRACTCCAC
11881 AATGATATTC TTCTTGCAAR AGACACAACT GAAGCTTTCG AGAAGATGGT TTCTCTTTTG
11941 TCTGTTTTGC TATCCATGCA GCGGTGCTGTA GACATTAATA GGTTGTGCGA GGARAATGCTC
12001 GATAACCGTG CTACTCTTCA GGCTATTGCT TCAGAATTTA CTTCTTTACC ATCATATGCC
12061 GCTTATGCCA CTGCCCAGGA GGCCTATGAG CAGGCTGTAG CTAATGGTGA TTCTGARAGTC
12121 GTTCTCAAAAR AGTTARAAGAA ATCTTTGAAT GTGGCTAARAT CTGAGTTTGA CCGTGATGCT
12181 GCCATGCAAC CCAAGTTGGA AMAGATGGCA GATCAGGCTA TGACCCARAT GTACARACAG
12241 GCAAGATCTG AGGACARGAG GGCAARAGTA ACTAGTGCTA TGCAAACAAT GCTCTTCACT
12301 ATGCTTAGGA ARGCTTGATAA TGATGCACTT AACAACATTA TCAACAATGC GCGTGATGGT
12361 TGTGTTCCAC TCAACATCAT ACCATTGACT ACAGCAGCCA  AACTCATGGT TGTTGTCCCT
12421 GATTATGGTA CCTACAAGAA CACTTGTGAT GGTAACACCT TTACATATGC ATCTGCACTC
12481 TGGGAAATCC AGCAAGTTGT TGATGCGGAT AGCAAGATTG TTCAACTTAG TGRAATTAAC
12541 ATGGACAATT CACCAMATTT GGCTTGGCCT CTTATTGTTA CAGCTCTAAG AGCCAACTCA
12601 GCTGTTAAAC TACAGAATAA TGAACTGAGT CCAGTAGCAC TACGACAGAT GTCCTGTGCG
12661 GCTGGTACCA CACABACAGC TTGTACTGAT GACARATGCAC TTGCCTACTA TARCAATTCG
12721 AAGGGAGGTA GGTTTGTGCT GGCATTACTA TCAGACCACC AAGATCTCAA ATGGGCTAGA
12781 TTCCCTAAGA GTGATGGTAC AGGTACAATT TACACAGAAC TGGARCCACC TTGTAGGTTT
12641 GTTACAGACA CACCAAARGG GCCTARAGTG AAATACTTGT ACTTCATCAA AGGCTTAAAC
12901 AACCTARATA GAGGTATGGT GCTGGGCAGT TTAGCTGCTA CAGTACGTCT TCAGGCTGGR
12961 AATGCTACAG AAGTACCTGC CAATTCAACT GTGCTTTCCT TCTGTGCTTT TGCAGTAGAC
13021 CCTGCTAAAG CATATARGGA TTACCTAGCA AGTGGAGGAC AACCAATCAC CAACTGTGTG
13081 AAGATGTTGT GTACACACAC TGGTACAGGA CAGGCAATTA CTGTAACACC AGAAGCTAAC
13141 ATGGACCAAG AGTCCTTTGG TGGTGCTTCA TGTTGTCTGT ATTGTAGATG CCACATTGAC
13201 CATCCAAATC CTAAAGGATT CTGTGACTTG AAAGGTAAGT ACGTCCAAAT ACCTACCACT
13261 TGTGECTAATG ACCCAGTGGG TTTTACACTT AGARAACACAG TCTGTACCGT CTGCGGAATG
13321 TGGAMAGGTT ATGGCTGTAG TTGTGACCAA CTCCGCGAAC CCTTGATGCA GTCTGCGGAT
13381 GCATCAACGT TTTTAARCCG GTTTGCGGTG TAAGTGCAGC CCGTCTTACA CCOGTGCGGCA
13441 CAGGCACTAG TACTGATGTC GTCTACAGGG CTTTTGATAT TTACAACGAA AARAGTGCTG
13501 GTTTTGCAARR GTTCCTAARA ACTAATTGCT GTCGCTTCCA GGAGAAGGAT GAGGAAGGCAR
13561 ATTTATTAGA CTCTTACTTT GTAGTTAAGA GGCATACTAT GTCTAACTAC CAACATGARG
13621 AGACTATTTA TAACTTGGTT AAAGATTGTC CAGCGGTTGC TGTCCATGAC TTTTTCAAGT
13681 TTAGAGTAGA TGGTGACATG GTACCACATA TATCACGTCA GCGTCTAARCT ARATARCACAR
13741 TGGCTGATTT AGTCTATGCT CTACGTCATT TTGATGAGGG TAATTGTGAT ACATTAAAAG
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13801 ARATACTCGT CACATACAAT TGCTGTGATG ATGATTATTT CAATAAGAAG GATTGGTATG
13861 ACTTCGTAGA GAATCCTGAC ATCTTACGCG TATATGCTAA CTTAGGTGAG CGTGTACGCC
13921 AATCATTATT ARAGACTGTA CAATTCTGCG ATGCTATGCG TGATGCAGGC ATTGTAGGCG
13981 TACTGACATT AGATAATCAGS  GATCTTAATG GGAACTGGTA CGATTTCGGT GATTTCGTAC
14041 AAGTAGGACC AGGCTGCGGA GTTCCTATTG TGGATTCATA TTACTCATTG CTGATGCCCA
14101 TCCTCACTTT GACTAGGGCA TTGGCTGCTG AGTCCCATAT GGATGCTGAT CTCGCAARAC
14161 CACTTATTAA GTGGGATTTG CTGAAATATG ATTTTACGGA AGAGAGACTT TGTCTCTTCG
14221 ACCGTTATTT TAAATATTGG GACCAGACAT ACCATCCCAA TTGTATTAAC TGTTTGGATG
14281 ATAGGTGTAT CCTTCATTGT GCAARACTTTA ATGTGTTATT TTCTACTGTG TTTCCACCTA
14341 CAAGTTTTGG ACCACTAGTA AGAARAATAT TTGTAGATGG TGTTCCTTTT GTTGTTTCAA
14401 CTGGATACCA TTTTCGTGAG TTAGGAGTCG TACATAATCA GGATGTAAAC TTACATAGCT
14461 CGCGTCTCAG TTTCAAGGAA CTTTTAGTGT ATGCTGCTGA TCCAGCTATG CATGCAGCTT
14521 CTGGCAATTT ATTGCTAGAT AAACGCACTA CATGCTTTTC AGTAGCTGCA CTAACAARCA
14581 ATGTTGCTTT TCAAACTGTC AAACCCGGTA ATTTTAATAA AGACTTTTAT GACTTTGCTG
14641 TGTCTAAAGG TTTCTTTAAG GAAGGAAGTT CTGTTGAACT AAAACACTTC TTCTTTGCTC
14701 AGGATGGCAA CGCTGCTATC AGTGATTATG ACTATTATCG TTATAATCTG CCAACAATGT
14761 GTGATATCAG ACAACTCCTA TTCGTAGTTG AAGTTGTTGA TAAATACTTT GATTGTTACG
14821 ATGGTGGCTG TATTAATGCC AACCAARGTAA TCGTTAACAA TCTGGATAAA TCAGCTGGTT
14861 TCCCATTTAA TARATGGGGT AAGGCTAGAC TTTATTATGA CTCAATGAGT TATGAGGATC
14941 AAGATGCACT TTTCGCGTAT ACTAAGCGTA ATGTCATCCC TACTATAACT CAAATGAATC
15001 TTAAGTATGC CATTAGTGCA AAGAATAGAG CTCGCACCGT AGCTGGTGTC TCTATCTGTA
15061 GTACTATGAC AAATAGACAG TTTCATCAGA AATTATTGAA GTCAATAGCC GCCACTAGAG
15121 GAGCTACTGT GGTAATTGGA ACAAGCAAGT TTTACGGTGG CTGGCATAAT ATGTTAAARA
15181 CTGTTTACAG TGATGTAGAA ACTCCACACC TTATGGGTTG GGATTATCCA ARATGTGACA
15241 GAGCCATGCC TAACATGCTT AGGATAATGG CCTCTCTTGT TCTTGCTCGC AARACATRACA
15301 CTTGCTGTAR CTTATCACAC CGTTTCTACA GGTTAGCTAA CGAGTGTGCG CARGTATTAA
15361 GTGAGATGGT CATGTGTGGC GGCTCACTAT ATGTTAAACC AGGTGGAACA TCATCCGGTG
15421 ATGCTACAAC TGCTTATGCT AATAGTGTCT TTAACATTTG TCAAGCTGTT ACAGCCARATG
15481 TAAATGCACT TCTTTCAARCT GATGGTAATA AGATAGCTGA CAAGTATGTC CGCAATCTAC
15541 AACACAGGCT CTATGAGTGT CTCTATAGAA ATAGGGATGT TGATCATGAA TTCGTGGATG
15601 AGTTTTACGC TTACCTGCGT AAACATTTCT CCATGATGAT TCTTTCTGAT GATGCCGTTG
15661 TGTGCTATAA CAGTAACTAT GCGGCTCAAG GTTTAGTAGC TAGCATTAAG AACTTTAAGG
15721 CAGTTCTTTA TTATCAAARAT AATGTGTTCA TGTCTGAGGC AAAATGTTGG ACTGAGACTG
15781 ACCTTACTAAR AGGACCTCAC GARATTTTGCT CACAGCATAC AATGCTAGTT AARCAAGGAG
15841 ATGATTACGT GTACCTGCCT TACCCAGATC CATCAAGAAT ATTAGGCGCA GGCTGTTTTG
15901 TCGATGATAT TGTCAAAACA GCATGGTACAC TTATGATTGA AAGGTTCGTG TCACTGGCTA
15961 TTGATGCTTA CCCACTTACA AAACATCCTA ATCAGGAGTA TGCTGATGTC TTTCACTTGT
16021 ATTTACAATA CATTAGAAAG TTACATGATG AGCTTACTGG CCACATGTTG GACATGTATT
16081 CCGTAATGCT AACTAATGAT AACACCTCAC GGTACTGGGA ACCTGAGTTT TATGAGGCTA
16141 TGTACACACC ACATACAGTC TTGCAGGCTG TAGGTGCTTG TGTATTGTGC AATTCACAGA
16201 CTTCACTTCG TTGCGGTGCC TGTATTAGGA GACCATTCCT ATGTTGCAAG TGCTGCTATG
16261 ACCATGTCAT TTCAACATCA CACRRATTAG TGTTGTCTGT TAATCCCTAT GTTTGCAATG
16321 CCCCAGGTTG TGATGTCACT GATGTGACAC AACTGTATCT AGGAGGTATG AGCTATTATT
16381 GCAAGTCACA TAAGCCTCCC ATTAGTTTTC CATTATGTGC TAATGGTCAG GTTTTTGGTT
16441 TATACAAAAA CACATGTGTA GGCAGTGACA ATGTCACTGA CTTCAATGCG ATAGCAACAT
16501 GTGATTGGAC TAATGCTGGC GATTACATAC TTGCCAACAC TTGTACTGAG AGACTCAAGC
16561 TTTTCGCAGC AGARACGCTC AAAGCCACTG AGGAARCATT TAAGCTGTCA TATGGTATTG
16621 CCACTGTACG CGAAGTACTC TCTGACAGAG AATTGCATCT TTCATGGGAG GTTGGAAAAC
16661 CTAGACCACC ATTGAACAGA AACTATGTCT TTACTGGTTA CCGTGTAACT AARRAATAGTA
16741 AAGTACAGAT TGGAGAGTAC ACCTTTGAAA AAGGTGACTA TGGTGATGCT GTTGTGTACA
16801 GAGGTACTAC GACATACAAG TTGAATGTTG GTGATTACTT TGTGTTGACA TCTCACACTG
16861 TAATGCCACT TAGTGCACCT ACTCTAGTGC CACAAGAGCA CTATGTGAGA ATTACTGGCT
16921 TGTACCCAAC ACTCAACATC TCAGATGAGT TTTCTAGCAA TGTTGCAAAT TATCAAAAGG
16981 TCGGCATGCA AAAGTACTCT ACACTCCAAG GACCACCTGG TACTGGTAAG AGTCATTTTG
17041 CCATCGGACT TGCTCTCTAT TACCCATCTG CTCGCATRGT GTATACGGCA TGCTCTCATG
17101 CAGCTGTTGA TGCCCTATGT GAAAAGGCAT TAAAATATTT GCCCATAGAT AAATGTAGTA
17161 GAATCATACC TGCGCGTGCG CGCGTAGAGT GTTTTGATAA ATTCAAAGTG ARATTCAACAC
17221 TAGAACAGTA TGTTTTCTGC ACTGTAAATG CATTGCCAGA AACAACTGCT GACATTGTARG
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17281 TCTTTGATGA AATCTCTATG GCTACTAATT ATGACTTGAG TGTTGTCAAT GCTAGACTTC
17341 GTGCAAAACA CTACGTCTAT ATTGGCGATC CTGCTCAATT ACCAGCCCCC  CGCACATTGC
17401 TGACTAAAGG CACACTAGAR CCAGRATATT TTARATTCAGT GTGCAGACTT ATGAAAACRA
17461 TAGGTCCAGA CATGTTCCTT GGAACTTGTC GCCGTTGTCC TGCTGAAATT GTTGACACTG
17521 TGAGTGCTTI AGTTTATGAC AATAAGCTAR AAGCACACAA GGATAAGTCA GCTCAATGCT
17561 TCARARATGTT CTACAAAGGT GTTATTACAC ATGATGTTTC ATCTGCAATC ARCAGACCTC
17641 AAATAGGCGT TGTAAGAGAA TTTCTTACAC GCAATCCTGC TTGGAGAAAR GCTGTTTTTA
17701 TCTCACCTTA TAATTCACAG AACGCTGTAG CTTCAAAAAT CTTAGGATTG CCTACGCAGAR
17761 CTGTTGATTC ATCACAGGGT TCTGRATATG ACTATGTCAT ATTCACACAA ACTACTGAAA
17821 CAGCACACTC TTGTAATGTC AACCGCTTCA ATGTGGCTAT CACAAGGGCA AAAATTGGCA
17881 TTTTGTGCAT AATGTCTGAT AGAGATCTTT ATGACAAACT GCAATTTACA AGTCTAGARAAR
17941 TACCACGTCG CAATGTGGCT ACATTACAAG CAGAAAATGT AACTGGACTT TTTAAGGACT
18001 GTAGTAAGAT CATTACTGGT CTTCATCCTA CACAGGCACC TACACACCTC AGCGTTGATA
18061 TARAATTCAAR GACTGAAGGA TTATGTGTTG ACATACCAGG CATACCARAG GACATGACCT
18121 ACCGTAGACT CATCTCTATG ATGGGTTTCA AAATGAATTA CCAAGTCAAT GGTTACCCTA
18181 ATATGTTTAT CACCCGCGAA GAAGCTATTC GTCACGTTCG TGCGTGGATT GGCTTTGATG.
18241 TAGRGGGCTG TCATGCAACT AGAGATGCTG TGGGTACTAA CCTACCTCTC CAGCTAGGAT
18301 TTTCTACAGG TGTTAACTTA GTAGCTGTAC CGACTGGTTA TGTTGACACT GAAAATAACA
18361 CAGRATTCAC CAGAGTTAAT GCAARACCTC CACCAGGTGA CCAGTTTAAA CATCTTATAC
18421 CACTCATGTA TAAAGGCTTG CCCTGGAATG TAGTGCGTAT TAAGATAGTA CAARATGCTCA
18481 GTGATACACT GAAAGGATTG TCAGACAGAG TCGTGTTCGT CCTTTGGGCG CATGGCTTTG
18541 AGCTTACATC AATGAAGTAC TTTGTCAAGA TTGGACCTGA AAGAACGTGT TGTCTGTGTG
18601 ACRAACGTGC AACTTGCTTT TCTACTTCAT CAGATACTTA TGCCTGCTGG AATCATTCTG
18651 TGGGTTTTGA CTATGTCTAT AACCCATTTA TGATTGATGT TCAGCAGTGG GGCTTTACGG
18721 GTAACCTTCA GAGTAACCAT GACCAACATT GCCAGGTACA TGGAAATGCA CATGTGGCTA
18781 GTTGTGATGC TATCATGACT AGATGTTTAG CAGTCCATGA GTGCTTTGTT AAGCGCGTTG
18841 ATTGGTCTGT TGAATACCCT ATTATAGGAG ATGAACTGAG GGTTAATTCT GCTTGCAGAA
18901 AAGTACAACR CATGGTTGTG AAGTCTGCAT TGCTTGCTGA TAAGTTTCCA GTTCTTCATG
18961 ACATTGGAARA TCCAAAGGCT ATCAAGTGTG TGCCTCAGGC TGAAGTAGAA TGGRAGTTCT
15021 ACGATGCTCA GCCATGTAGT GACAAAGCTT ACARMRATAGA GGARACTCTTC TATTCTTATG
19081 CTACACATCA CGATAAATTC ACTGATGGTG TTTGTTTGTT TTGGAATTGT AACGTTGATC
19141 GTTACCCAGC CAATGCAATT GTGTGTAGGT TTGACACAAG AGTCTTGTCA AACTTGAACT
19201 TACCAGGCTG TGATGGTGGT AGTTTGTATG TGAATAAGCA TGCATTCCAC ACTCCAGCTT
19261 TCGATAAARG TGCATTTACT AATTTAAAGC AATTGCCTTT CTTTTACTAT TCTGATAGTC
19321 CTTGTGAGTC TCATGGCAAA CA&GT&GTGT CGGATATTGA TTATGTTCCA CTCAAATCTG
19381 CTACGTGTAT TACACGATGC AATTTAGGTG GTGCTGTTTG CAGACACCAT GCARAATGAGT
19441 ACCGACAGTA CTTGGATGCA TATAATATGA TGATTTCTGC TGGATTTAGC CTATGGATTT
19501 ACAAACAATT TGATACTTAT AACCTGTGGA ATACATTTAC CAGGTTACAG AGTTTAGARA
19561 ATGTGGCTTA TAATGTTGTT AATAAAGGAC ACTTTGATGG ACACGCCGGC GAAGCACCTG
19621 TTTCCATCAT TAATAATGCT GTTTACACAA AGGTAGATGG TATTGATGTG GAGATCTTTG
19681 AAMATARGAC AACACTTCCT GTTAATGTTG CATTTGAGCT TTGGGCTAAG CGTAACATTA
19741 AACCAGTGCC AGAGATTAAG ATACTCAATA ATTTGGGTGT TGATATCGCT G_C'I‘AATACTG
19801 TAATCTGGGA CTACRAAAGA GAAGCCCCAG CACATGTATC TACAATAGGT GTCTGCACRA
19861 TGACTGACAT TGCCAAGAAA CCTACTGAGA GTGCTTGTTC TTCACTTACT GTCTTGTTTG
19921 ATGGTAGAGT GGAAGGACAG GTAGACCTTT TTAGAARCGC CCGTAATGGT GTTTTAATAA
18931 CAGAAGGTTC AGTCAAAGGT CTAACACCTT CAAAGGGACC AGCACAAGCT AGCGTCAATG
20041 GAGTCACATT AATTGGAGAAR TCAGTAARAA CACAGTTTAA CTACTTTAAG ARAGTAGACG
20101 GCATTATTCA ACAGTTGCCT GAAACCTACT TTACTCAGAG CAGAGACTTA GAGGATTTTA
20161 AGCCCAGATC ACARATGGAR ACTGACTTTC TCGAGCTCGC TATGGATGAAR TTCATACAGC
20221 GATATAAGCT CGAGGGCTAT GCCTTCGAAC ACATCGTTTA TGGAGATTTC AGTCATGGAC
20281 AACTTGGCGG TCTTCATTTA  ATGATAGGCT TAGCCAAGCG CTCACAAGAT  TCACCACTTA
20341 AATTAGAGGA TTTTATCCCT ATGGACAGCA CAGTGAAAAA TTACTTCATA ACAGATGCGC
20401 AAACAGGTTC ATCARRATGT GTGTGTTCTG TGATTGATCT TTTACTTGAT GACTTTGTCG
20461 AGATAATAAA GTCACAAGAT TTGTCAGTGA TTTCARAAGT GGTCAAGGTT ACAATTGACT
20521 ATGCTGAAAT TTCATTCATG CTTTGGTGTA  AGGATGGACA ' TGTTGAAACC  TTCTACCCAA
20581 AACTACAAGC ARGTCAAGCG TGGCAACCAG GTGTTGCGAT GCCTAACTTG TACAAGATGC
20641 ARAGAATGCT TCTTGAAAAG TGTGACCTTC AGARATTATGG TGAARATGCT GTTATACCAA
20701 AARGGAATAAT GATGAATGTC GCAAAGTATA CTCAACTGTG TCAATACTTA AATACARCTTA
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20761 CTTTAGCTGT ACCCTACARC ATGAGAGTTA TTCACTTTGG TGCTGGCTCT GATAAAGGAG
20821 TTGCACCAGG TACAGCTGTG CTCAGACAAT GGTTGCCARC TGGCACACTA  CTTGTCGATT
20881 CAGATCTTAA TGACTTCGTC TCCGACGCAG ATTCTACTTT AATTGGAGAC TGTGCAACAG
20941 TACATACGGC TAATAAATGG GACCTTATTA TTAGCGATAT GTATGACCCT  AGGACCAAAC
21001 ATGTGACAAA AGAGAATGAC TCTARAGAAG GGTTTTTCAC TTATCTGTGT GGATTTATAA
21061 AGCAAAAACT AGCCCTGGGT GGTTCTATAG CTGTAAAGAT AACAGAGCAT TCTTGGAATG
21121 CTGACCTTTA CAAGCTTATG GGCCATTTCT CATGGTGGAC AGCTTTTGTT ACAAATGTAA
21181 ATGCATCATC ATCGGAAGCA TTITTTAATTG GGGCTAACTA TCTTGGCAAG CCGAAGGARC
21241 AAATTGATGG CTATACCATG CATGCTAACT ACATTTTCTG GAGGAACACA AATCCTATCC
21301 AGTTGTCTTC CTATTCACTC TTTGACATGA GCAAATTTCC TCTTAARATTA AGAGGAACTG
21361 CTGTAATGTC TCTTAAGGAG AATCAAATCA ATGATATGAT TTATTCTCTT CTGGAAAARG
21421 GTAGGCTTAT CATTAGAGAR AACAACAGAG TTGTGGTTTC AAGTGATATT CTTGTTAACA
21481 ACTAAACGAA CATGTTTATT TTCTTATTAT TTCTTACTCT CACTAGTGGT AGTGACCTTG
21541 ACCGGTGCAC CACTTTTGAT GATGTTCAAG CTCCTAATTA CACTCAACAT ACTTCATCTA
21601 TGAGGGGGGT TTACTATCCT GATGAAATTT TTAGATCAGA CACTCTTTAT TTAACTCAGG
21661 ATTTATTTCT TCCATTTTAT TCTAATGTTA CAGGGTTTCAR TACTATTAAT CATACGTTTG
21721 GCAACCCTGT CATACCTTTT AAGGATGGTA TTTATTTTGC TGCCACAGAG AAATCAAATG
21781 TTGTCCGTGG TTGGGTTTIT GGTTCTACCA TGAACAACAA GTCACAGTCG GTGATTATTA
21841 TTAACAATTC TACTRATGTT GTTATACGAG CATGTAACTT TGAATTGTGT GACAACCCTT
21901 TCTTTGCTGT TTCTAAACCC ATGGGTACAC AGACACATAC TATGATATTC GATAATGCAT
21951 TTAATTGCAC TTTCGAGTAC ATATCTGATG CCTTTTCGCT TGATGTTTCA GAARAGTCAG
22021 GTAATTTTAA ACACTTACGA GAGTTTGTGT TTAAARATAR AGATGGGTTT CTCTATGTTT
22081 ATAAGGGCTA TCAACCTATA GATGTAGTTC GTGATCTACC TTCTGGTTTT AACACTTTGA
22141 AACCTATTTT TAAGTTGCCT CTTGGTATTA ACATTACAAA TTTTAGAGCC ATTCTTACAG
22201 CCTTTTCACC TGCTCAAGAC ATTTGGGGCA CGTCAGCTGC AGCCTATTTT GTTGGCTATT
22261 TAAAGCCAAC TACATTTATG CTCAAGTATG ATGAARATGG TACAATCACA GATGCTGTTG
22321 ATTGTTCTCA AMATCCACTT GCTGAACTCA AATGCTCTGT TARAGAGCTTT GAGATTGACA
22381 AAGGAATTTA CCAGACCTCT AATTTCAGGG TTGTTCCCTC AGGAGATGTT GTGAGATTCC
22441 CTAATATTAC AAACTTGTGT CCTTTTGGAG AGGTTTTTAA TOCTACTAAA TTCCCTTCTG
22501 TCTATGCATG GGAGAGAARR AAAATTTCTA ATTGTGTTGC TGATTACTCT GTGCTCTACA
22561 ACTCAACATT TTTTTCAACC TTTAAGTGCT ATGGCGTTTC TGCCACTAAG TTGAATGATC
22621 TTTGCTTCTC CAATGTCTAT GCAGATTCTT TTGTAGTCAA GGGAGATGAT GTAAGACAAA
22681 TAGCGCCAGG ACARACTGGT GTTATTGCTG ATTATAATTA TAAATTGCCA GATGATTTCA
22741 TGGGTTGTGT CCOTTECTTGE AATACTAGGA ACATTGATGC TACTTCAACT GGTAATTATA
22801 ATTATAAATA TAGGTATCTT AGACATGGCA AGCTTAGGCC CTTTGAGAGA GACATATCTA
22861 ATGTGCCTTT CTCCCCTGAT GGCAAACCTT GCACCCCACC TGCTCTTAAT TGTTATTGGC
22921 CATTAAATGA TTATGGTTTT TACACCACTA CTGGCATTGG CTACCAACCT TACAGAGTTG
22981 TAGTACTTTC TTTTGAACTT TTAAATGCAC CGGCCACGGT TTGTGGACCA AAATTATCCA
23041 CTGACCTTAT TAAGAACCAG TGTGTCAATT TTAATTTTAA TGGACTCACT GGTACTGGTG
23101 TGTTAACTCC TTCTTCAAARG AGATTTCAAC CATTTCAACA ATTTGGCCGT GATGTTTCTG
23161 ATTTCACTGA TTCCGTTCGA GATCCTAAAR CATCTGAAAT ATTAGACATT TCACCTTGCT
23221 CTTTTGGGGG TGTAAGTGTA ATTACACCTG GAACAAATGC TTCATCTGAA GTTGCTGTTC
23281 TATATCAAGA TGTTAACTGC ACTGATGTTT CTACAGCAAT TCATGCAGAT CAACTCACAC
23341 CAGCTTGGCG CATATATTCT ACTGGAAACA ATGTATTCCA GACTCAAGCA GGCTGTCTTA
23401 TAGGAGCTGA GCATGTCGAC ACTTCTTATG AGTGCGACAT TCCTATTGGA GCTGGCATTT
23461 GTGCTAGTTA CCATACAGTT TCTTTATTAC GTAGTACTAG CCARAAATCT ATTGTGGCTT
23521 ATACTATGTC TTTAGGTGCT GATAGTTCAA TTGCTTACTC TAATAACACC ATTGCTATAC
23581 CTACTAACTT TTCAATTAGC ATTACTACAG AAGTAATGCC TGTTTCTATG GCTAAAARCCT
23641 CCGTAGATTG TAATATGTAC ATCTGCGGAG ATTCTACTGA ATGTGCTAAT TTGCTTCTCC
23701 AATATGGTAG CTTTTGCACA CAACTARATC GTGCACTCTC AGGTATTGCT GCTGAACAGG
23761 ATCGCAACAC ACGTGAAGTG TTCGCTCAAG TCAAACAAAT GTACAAMAACC CCAACTTTGA
23821 RATATTTTGG TGGTTTTAAT TTTTCACAAA TATTACCTGA CCCTCTAAAG CCAACTAAGA
23881 GGTCTTTTAT TGAGGACTTG CTCTTTAATA AGGTGACACT CGCTGATGCT GGCTTCATGA
23541 AGCAATATGG CGAATGCCTA GGTGATATTA ATGCTAGAGA TCTCATTTGT GCGCAGAAGT
23001 TCAATGGACT TACAGTGTTG CCACCTCTGC TCACTGATGA TATGATTGCT GCCTACACTG
24061 CTGCTCTAGT TAGTGGTACT GCCACTGCTG GATGGACATT TGGTGCTGGC GCTGCTCTTC
24121 ARATACCTTT TGCTATGCAA ATGGCATATA GGTTCAATGG CATTGGAGTT ACCCAAAATG
24181 TTCTCTATGA GAACCAAARR CAAATCGCCA ACCAATTTAA CAAGGCGATT AGTCAAATTC
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24241 AAGAATCACT TACAACAACA TCAACTGCAT TGGGCAAGCT GCAAGACGTT GTTAACCAGA
24301 ATGCTCAAGC ATTAAACACA CTTGTTAAAC AACTTAGCTC TAATTTTGGT GCAATTTCAA
24361 GTGTGCTAAA TGATATCCTT TCOGCGACTTG ATAAAGTCGA  GGCGGAGGTA  CAAATTGACA
24421 GGTTAATTAC AGGCAGACTT CAAAGCCTTC AAACCTATGT AACACAACAA CTAATCAGGG
24481 CTGCTGAAAT CAGGGCTTCT GCTAATCTTG CTGCTACTAA AATGTCTGAG TGTGITCTTG
24541 GACAATCAAA AAGAGTTGAC TTTTGTGGAA AGGGCTACCA CCTTATGTCC TTCCCACAAG
24601 CAGCCCCGCA TGGTGTTGTC TICCTACATG TCACGTATGT GCCATCCCAG GAGAGGRACT
24661 TCACCACAGC GCCAGCAATT TGTCATGAAG GCAARAGCATA CTTCCCTCGT GAAGGTGTTT
24721 TTGTGTTTAA TGGCACTTCT TGGTTTATTA CACAGAGGAA CTTCTTTTCT CCACAAATAA
24781 TTACTACAGA CAATACATTT GTCTCAGGAA ATTGTGATGT CGTTATTGGC ATCATTAACA
24841 ACACAGTTTA TGATCCTCTG CAACCTGAGC TTGACTCATT CARAGAAGAG CTGGACRAGT
24901 ACTTCAAAAA TCATACATCA CCAGATGTTG ATCTTGGCGA CATTTCAGGC ATTAACGCTT
24961 CTGTCGTCAA CATTCAARAR GARAATTGACC GCCTCAATGA GGTCGCTAAA AATTTARATG
25021 AATCACTCAT TGACCTTCAR GARATTGGGAA AATATGAGCA ATATATTAAA TGGCCTTGGT
25081 ATGTTTGGCT CGGCTTCATT GCTGGACTAA TTGCCATCGT CATGGTTACA ATCTTGCTTT
25141 GTTGCATGAC TAGTTGTTGC AGTTGCCTCA AGGGTGCATG CTCTTGTGGT TCTTGCTGCA
25201 ACGTTTCATGA GGATGACTCT GAGCCAGTTC TCARAGGGTGT CARATTACAT TACACATAARA
25261 CGAACTTATG GATTTGTTTA TGAGATTTTT TACTCTTGGA TCAATTACTG CACAGCCAGT
25321 AAAAATTGAC AATGCTTCTC CTGCAAGTAC TGTTCATGCT ACAGCAACGA TACCGCTACA
253B1 AGCCTCACTC CCTTTCGGAT GGCTTGTTAT TGGCGTTGCA TTTCTTGCTG TTTTTCAGAG
25441 CGCTACCAAA ATAATTGCGC TCAATAAAAG ATGGCAGCTA GCCCTTTATA AGGGCTTCCA
25501 GTTCATTTGC AATTTACTGC TGCTATTTGT TACCATCTAT TCACATCTTT TGCTTGTCGC
25561 TGCAGGTAAG GAGGCGCAAT TTTTGTACCT CTATGCCTTG ATATATTTTC TACAATGCAT
25621 CAACGCATGT AGAATTATTA TGAGATGTTG GCTTTGTTGG AAGTGCAAAT CCAAGARCCC
25661 ATTACTTTAT GATGCCAACT ACTTTGTTTG CTGGCACACA CATAACTATG ACTACTGTAT
25741 ACCATATARC AGTGTCACAG ATACAATTGT CGTTACTGAA GGiGACGGCA TTTCAACACC
25801 AAAACTCAAA GCAACACTACC AAATTGGTGG TTATTCTGAG GATAGGCACT CAGGTGTTAA
25861 AGACTATGTC GITGTACATG GCTATTTCAC CGAAGTTTAC TACCAGCTTG AGTCTACACA
25921 AATTACTACA GACACTGGTA TTGAAAATGC TACATTCTTC ATCTTTAACA AGCTTGTTAA
25981 AGACCCACCG AATGTGCAAR TACACACAAT CGACGGCTCT TCAGGAGTTG CTAATCCAGC
26041 AATGGATCCA ATTTATGATG AGCCGACGAC GACTACTAGC GTGCCTTTGT AAGCACRAGA
26101 AAGTGAGTAC GAACTTATGT ACTCATTCGT TTCGGAAGAA ACAGGTACGT TAATAGTTAA
26161 TAGCGTACTT CTTTTTCTTG CTTTCGTGGT ATTCTTGCTA GTCACACTAG CCATCCTTAC
26221 TGCGCTTCGA TTGTETGCGT ACTGCTGCAA  TATTGTTAAC GTGAGTTTAG TAAAACCAAC
26281 GGTTTACGTC TACTCGCGTG TTAAAAATCT GAACTCTTCT GAAGGAGTTC CTGATCTTCT
26341 GGTCTAAACG AACTAACTAT TATTATTATT CTGTTTGGAA CTTTAACATT GCTTATCATG
26401 GCAGACMACG GTACTATTAC CGTTGAGGAG CTTAAACAAC TCCTGGAACA ATGGAACCTA
26461 GTAATAGGTT TCCTATTCCT AGCCTGGATT ATGTTACTAC AATTTGCCTA TTCTAATCGG
26521 AACAGGTTTT TGTACATAAT AAAGCTTGTT TTCCTCTGGC TCTTGTGGCC AGTAACACTT
26581 GCTTGTTTTG TGCTTGCTGT TGTCTACAGA ATTAATTGGG TGACTGGCGG GATTGCGATT
26641 GCAATGGCTT GTATTGTAGG CTTGATGTGG CTTAGCTACT TCGTTGCTTC CTTCAGGCIG
26701 TTTGCTCGTA CCCGCTCAAT GTGGTCATTC AACCCAGAAA CAAACATTCT TCTCAATGTG
26761 CCTCTCCGGG GGACAATTGT GACCAGACCG CTCATGGAAA GTGAACTTGT CATTGGTGCT
26821 GTGATCATTC GTGGTCACTT GCGAATGGCC GGACACTCCC TAGGGCGCTG TGACATTAARG
26681 GACCTGCCAA ARGAGATCAC TGTGGCTACA TCACGAACGC TTTCTTATTA CAAATTAGGA
26941 GCGTCGCAGC GTGTAGGCAC TGATTCAGGT TTTGCTGCAT ACAACCGCTA CCGTATTGGA
27001 AACTATAAAT TAAATACAGA CCACGCCGGT AGCAACGACA ATATTGCTTT GCTAGTACAG
27061 TAAGTGACAA CAGATGTTTC ATCTTGTTGA CTTCCAGGTT ACRATAGCAG AGATATTGAT
27121 TATCATTATG AGGACTTTCA GGATTGCTAT TTGGARATCTT GACGTTATAA TAARGTTCAAT
27181 AGTGAGACAA TTATTTAAGC CTCTAACTAAR GARGAATTAT TCGGAGTTAG ATGATGAAGA
27241 ACCTATGGAG TTAGATTATC CATAARACGA ACATGAAAAT TATTCTCTTC CTGACATTGA
27301 TTGTATTTAC ATCTTGCGAG CTATATCACT ATCAGGAGTG TGTTAGAGGT ACGACTGTAC
27361 TACTAAAAGA ACCTTGCCCA TCAGGAACAT ACGAGGGCAA TTCACCATTT CACCCTCTTG
27421 CTGACBATAA ATTTGCACTA ACTTGCACTA  GCACACACTT TGCTTTTGCT TGTGCTGACG
27461 GTACTCGACA TACCTATCAG CTGCGTGCAA GATCAGTTTC ACCAARACTT TTCATCAGAC
27541 AAGAGGAGGT TCAACAAGAG CTCTACTCGC CACTTTTTCT CATTGTTGCT GCTCTAGTAT
27601 TTTTAATACT TTGCTTCACC ATTAAGAGAA AGACAGAATG AATGAGCTCA CTTTAATTGA
27661 CTTCTATTTG TGCTTTTTAG CCOTTTCTGCT  ATTCCTTGTT TTARTAATGC TTATTATATT
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27721 TTGGTTTTCA CTCGAAATCC AGGATCTAGA AGAACCTTGT ACCAAAGTCT AARCGAACAT
27781 GRAACTTCTC ATTGTTTTGA CTTGTATTTC TCTATGCAGT TGCATATGCA CTGTAGTACA
27B41 GCGCTGTGCA TCTAATAAAC CTCATGTGCT TGAAGATCCT TGTAAGGTAC ARACACTAGGG
27901 GTAATACTTA TAGCACTGCT TGGCTTTGTG CTCTAGGAAA GGTTTTACCT TTTCATAGAT
27961 GGCACACTAT GGTTCAAACA TGCACACCTA ATGTTACTAT CRACTGTCAA GATCCAGCTG
28021 GTGGTGCGCT TATAGCTAGG TGTTGGTACC TTCATGARGG TCACCAARCT GCTGCATTTA
26081 GAGACGTACT TGTTGTTTTA AATARACGAA CAAATTARAA TGTCTGATAA TGGACCCCAA
28141 TCAAACCAAC GTAGTGCCCC CCGCATTACA TTTGGTGGAC CCACAGATTC ARCTGACAAT
28201 AACCAGARATG GAGGACGCAA TGGGGCAAGG CCARMACAGC GCCGACCCCA  AGGTTTACCC
28261 AATAATACTG CGTCTTGGTT CACAGCTCTC ACTCAGCATG GCAAGGAGGA ACTTAGATTC
28321 CCTCGAGGCC AGGGCGTTCC AATCAACACC AATAGTGGTC CAGATGACCA AATTGGCTAC
28381 TACCGAAGAG CTACCCGACG AGTTCGTGGT GGTGACGGCA AAATGAARGA GCTCAGCCCC
28441 AGATGGTACT TCTATTACCT AGGAACTGGC CCAGAAGCTT CACTTCCCTA CGGCGCTAAC
28501 ARAGAAGGCA TCGTATGGST TGCAACTGAG GGAGCCTTGA ATACACCCAA  AGACCACATT
28561 GGCACCCGCA ATCCTAATAA CAATGCTGCC ACCGTGCTAC AACTTCCTCA  AGGAACAACA
28621 TTGCCARRAG GCTTCTACGC AGAGGGAAGC AGAGGCGGCA GTCAAGCCTC TTCTCGCTCC
28681 TCATCACGTA GTCGCGGTAA TTCAAGAAAT TCAACTCCTG GCAGCAGTAG GGGARATTCT
28741 CCTGCTCGAA TGGCTAGCGG AGGTGGTGAA ACTGCCCTCG CGCTATTGCT GCTAGACAGA
28601 TTGAACCAGC TTGAGAGCAA AGTTTCTGGT AAAGGCCAAC AACAACARGG CCAMACTGTC
28861 ACTAAGARAT CTGCTGUTGA GGCATCTAAA AAGCCTCGCC ARAAACGTAC TGCCACARAA
28921 CAGTACAACG TCACTCAAGC ATTTGGGAGA CGTGGTCCAG AACAAACCCA  AGGAAATTTC
28981 GGGGACCAAG ACCTAATCAG ACAAGGAACT GATTACARAC ATTGGCCGCA AATTGCACAA
29041 TTTGCTCCAA GTGCCTCTGC ATTCTTTGGA ATGTCACGCA TITGGCATGGA AGTCACACCT
29101 TCGGGAACAT GGCTGACTTA TCATGGAGCC ATTARATTGG ATGACAAAGA TCCACAATTC
29161 AAAGACAACG TCATACTGCT GAACAAGCAC ATTGACGCAT ACAAAACATT CCCACCAACA
29221 GAGCCTAAAA AGGACAAAAA GAARAMAGACT GATGAAGCTC AGCCTTTGCC GCAGAGACAA
29281 AAGAAGCAGC CCACTGTGAC TCTTCTTCCT GCGGCTGACA TGGATGATTT CTCCAGACAA
29341 CTTCAAAATT CCATGAGTGG AGCTTCTGCT GATTCAACTC AGGCATARAC ACTCATGATG
29401 ACCACACAAG GCAGATGGGC TATGTAAACG TTTTCGCAAT TCCGTTTACG ATACATAGTC
29461 TACTCTTGTG CAGAATGAAT TCTCGTAACT AAACAGCACA AGTAGGTTTA GTTAACTTTA
29521 ATCTCACATA GCAATCTTTA ATCAATGTGT AACATTAGGG AGGACTTGAA AGAGCCACCA
29581 CATTTTCATC GAGGCCACGC GGAGTACGAT CGAGGGTACA GTGAATAATG CTAGGGAGAG
29641 CTGCCTATAT GGAAGAGCCC TAATGTGTAA AATTAATTTT AGTAGTGCTA TCCCCATGTG
29701 ATTTTAATAG CTTCTTAGGA GAATGACAAA AARRMARAAAR AR
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Figure 8-A

tegegegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60

cagcttgtct gtaagcggat goccgggagca gacaagcccg tcagggegeg tcagegggtg 120
ttggcgggtyg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtge 180
accatatgcg gtgtgaaata ccgcacagat gocgtaaggag aaaataccgc atcaggogeco 240
attcgccatt caggctgcge aactgttggg aagggcgatc ggtgegggec tcttcgectat 300
tacgccaget ggogaaaggg ggatgtgctg caaggcgatt aagttgggta acgccagggt 360
tttcccagtc acgacgttgt aaaacgacgg ccagtgccaa gcocttgaaaga gataaattga 420
acaagtatgg tcgtcccctg ttgggatgta ctattaaacc taaattgggg ttatctgeta 480
aaaactacgg tagagccgtt tatgaatgtc ttcgeggtgg acttgatttt actaaagatg 540
atgagaacgt gaactcacaa ccatttatgc gttggagaga tcgtttctta ttttgtgecg 600
aagcacttta taaagcacag gctgaaacag gtgaaatcaa agggcattac ttgaatgcta 660
ctgcaggtac atgcgaagaa atgatcaaaa gagctgtatt tgctagagaa ttgggegtte 720
cgatcgtaat gcatgactac ttaacggggg gattcaccgc aaatactage ttggctcatt 780
attgccgaga taatggtcta cttcttcaca tccaccgtge aatgcatgey gttattgata 840
gacagaagaa tcatggtatc cacttccggg tattagcaaa agogttacgt atgtctggtg 900
gagatcatat tcactctggt accgtagtag gtaaacttga aggtgaaaga gacataactt 960
tgggctttgt tgatttactg cgtgatgatt ttgttgaaca agatcgaagt cgeggtattt 1020
atttcactca agattgggtc tctttaccag gtgttctacc cgtggcottca ggaggtattc 1080
acgtttggca tatgcctgct ctgaccgaga tctttgggga tgattccgta ctacagtteg 1140
gtggaggaac tttaggacat ccttggggta atgcgccagg tgecgtaget aatcgagtag 1200
ctctagaagc atgtgtaaaa gctcgtaatg aaggacgtga tcttgctcag gaaggtaatg 1260
aaattattcg cgaggcttgec aaatggagcc cggaactage tgctgeottgt gaagtatgga 1320
aagagatcgt atttaatttt gcagcagtgg acgttttgga taagtaaaaa cagtagacat 1380
tagcagataa attagcagga aataaagaag gataaggaga aagaactcaa gtaattatcc 1440
ttcgttctet taattgaatt gcaattaaac tcggcccaat cttttactaa aaggattgag 1500
ccgaatacaa caaagattct attgcatata ttttgactaa gtatatactt acctagatat 1560
acaagatttg aaatacaaaa tctagaaaac taaatcaaaa tctaagactc aaatctttet 1620
attgttgtct tggatcatcg agcttgcatg cctgcagtcg actttcacag tttccattct 1680
gaaatgttct ctgtactata ataaatagta agtgaatcaa cttactacta aaaaaattag 1740
tagacttcct cttcggaata gaaatagcct atttctacat agggaaagtc gtgtgcaatg 1800
aaaaatgcaa gcacgatttg gggagaggtt ttttctctat tgtaacaagg aataattatc 1860
tactccatcc gactagttcc gggttcgagt cccgggcaac ccatatggaa actagaaagg 1920
agcaatctga gttttgattt ttcactcact tcatttacaa aattttttgg tttggtaaat 1980
tttgttgtat ggatatacaa ctgtcgggge tggcttggtt gacattggta tatagtctat 2040
attatactgt taaataacaa gecttctatt atctttctag ttaatacgtg tgcttgggag 2100
tccttgcaat ttgaataaac caagatctta ccatggccgc geggggttct catcatcatc 2160
atcatcatgg catggcagac aacggtacta ttaccgttga ggagcttaaa caactcctgg 2220
aacaatggaa cctagtaata ggtttcctat tcctagcctg gattatgtta ctacaatttg 2280
cctattctaa tcggaacagg tttttgtaca taataaaget tgttttecte tggetcttgt 2340
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ggccagtaac acttgeottgt tttgtgottg ctgttgtcta cagaattaat tgggtgactg 2400
gcgggattge gattgcaatg gettgtattg taggettgat gtggettage tacttcgttg 2460
cttcocttcag getgtttget cgtacccget caatgtggte attcaaccca gaaacaaaca 2520
ttcttctcaa tgtgcctctc cgggggacaa ttgtgaccag accgctcatg gaaagtgaac 2580
ttgtcattgg tgctgtgatc attcgtggtc acttgcgaat ggccggacac tccctaggge 2640
gctgtgacat taaggacctg ccaaaagaga tcactgbtgge tacatcacga acgctttett 2700
attacaaatt aggagcgtcg cagegtgtag gcactgatte aggttttget gcatacaacc 2760
gctaccgtat tggaaactat aaattaaata cagaccacgc cggtagcaac gacaatattg 2820
ctttgctagt acagtaagaa ttcaagccga attccagcac adtggeggec gttactagtg 2880
gatccgagcet ctaattaatt aaggottttc tgctaacata tagcaatttt tgaagaaagg 2940
aaagctagaa atacccaata tcttgcoctgaa gcaagatatt gggtatttcet ttttttttta 3000
ttttgaatct ttctattctg aattcagtta acgacgagat ttagtatcct ttcttgcact 3060
ttcataactc gtgaaatgcc gagttggtac gaattccccc aatttgcgac ctaccatagg 3120
atttgttatg taaataggta tatgttcctt tccattatga atcgegattg tatggccaac 3180
cattgegggt agaatgctag atgcccggga ccacgttact attgtttett tctectcett 3240
catattgagc ttttctattt ttgccaataa atgatggtac ctccccccgc cacgatcgaa 3300
cgggaatgga taagaggctt gtgggattga cgtgataggg tagggttggc tatactgetg 3360
gtggcgaact ccaggctaat aatctgaagc gottggaagt tgtagggagg atcctatgge 3420
tcgtgaageg gttatcgccg aagtatcgac tcaactatca gaggtagttg gegtcatcga 3480
gcgccatcte gaaccgacgt tgcetggocgt acatttgtac ggectccgcocag tggatggegg 3540
cctgaagcca cacagtgata ttgatttget ggttacggtg accgtaagge ttgatgaaac 3600
aacgcggega gotttgatca acgacctttt ggaaactteg gottcccctg gagagagcga 3660
gattctccge gotgtagaag tcaccattgt tgtgcacgac gacatcattc cgtggegtta 3720
tccagctaag cgcgaactge aatttggaga atggcagocge aatgacattc ttgcaggtat 3780
cttcgagcca gocacgatcg acattgatct ggctatcttg ctgacaaaag caagagaaca 3840
tagcgttgece ttggtaggtc cagcggcgga ggaactcttt gatccggtte ctgaacagga 3900
tctatttgag gcgctaaatg aaaccttaac gcetatggaac tcgocgoccocg actgggetgg 3960
cgatgagcga aatgtagtgce ttacgttgtc ccgeatttgg tacagegeag taaccggcaa 4020
aatcgegocg aaggatgtcg ctgccgactg ggcaatggag cgecctgecgg cccagtatca 4080
gcccgtcata cttgaagcta gacaggctta tcttggacaa gaagaagatc gettggectc 4140
gcgogocagat cagttggaag aatttgteca ctacgtgaaa ggogagatca ctaaggtagt 4200
tggcaaataa ctcgagacta agtggataaa attagataga aaaaaggtct aaataaaaaa 4260
gaagagaaat agaaagatca aaaatcagtt acgaaaatgc agtaattctt cttttttett 4320
ctaattgatt gcaattaaac tcgtctcaat ctgaaaaaag attgagccga gtttaaatag 4380
attttgatac gatcatgaga cttgacaaat cgggattcct ctattctata tatttagaag 4440
atataaaggt ataatacaat aaataaatac aatctagaag ctcgatgatc cttaggattg 4500
gtatattctt ttctatcctg tagtttgtag tttcoctgaa tcaagccaag tatcacacct 4560
ctttctacce atcctgtata ttgtccoctt tgttocogtgt tgaaatagaa ccttaattta 4620
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Figure 8-C

ttacttattt ttttattaaa ttttagattt gttagtgatt agatattagt attagacgag 4680
attttacgaa acaattattt ttttatttct ttataggaga ggacaaatct cttttttcga 4740
tgcgaatttg acacgacata ggagaagccg coctttatta aaaattatat tattttaaat 4800
aatataaagg gggttccaac atattaatat atagtgaagt gttcccccag attcagaact 4860
ttttttcaat actcacaatc cttattagtt aataatccta gtgattggat ttctatgectt 4920
agtctgatag gaaataagat attcaaataa ataattttat agcgaatgac tattcatcta 4980
ttgtattttc atgcaaatag ggggcaagaa aactctatgg aaagatggtg gtttaattcg 5040
atgttgttta agaaggagtt cgaacgcagg tgtgggctaa ataaatcaat gggcagtctt 5100
ggtcctattg aaaataccaa tgaagatcca aatcgaaaag tgaaaaacat tcatagttgg 5160
aggaatcgtg acaattctag ttgecagtaat gttgattatt tattcggegt taaagacatt 5220
cggaatttca tctctgatga cactttttta gttagtgata ggaatggaga cagttattcc 5280
atctattttg atattgaaaa tcatattttt gagattgaca acgatcattc ttttctgagt 5340
gaactagaaa gttcttttta tagttatcga aactcgaatt atcggaataa tggatttagg 5400
ggcgaagatc cctactataa ttcttacatg tatgatactc aatatagttg gaataatcac 5460
attaatagtt gcattgatag ttatcttcag tctcaaatct gtatagatac ttccattata 5520
agtggtagtg agaattacgg tgacagttac atttataggg ccgtttgtgg tggtgaaagt 5580
cgaaatagta gtgaaaacga gggttccagt agacgaactc gcacgaaggg cagtgattta 5640
actataagag aaagttctaa tgatctcgag gtaactcaaa aatacaggca tttgtgggtt 5700
caatgcgaaa attgttatgg attaaattat aagaaatttt tgaaatcaaa aatgaatatt 5760
tgtgaacaat gtggatatca tttgaaaatg agtagttcag atagaattcg taatcatggt 5820
catagctgtt tcctgtgtga aattgttatc cgetcacaat tccacacaac atacgagecg 5880
gaagcataaa gtgtaaagcc tggggtgect aatgagtgag ctaactcaca ttaattgegt 5940
tgcgotecact gececgettte cagtcgggaa acctgtogtg ccagctgcat taatgaatcg 6000
gccaacgcge ggggagagge ggtttgogta ttgggegete ttccgottce tcegetcactg 6060
actcgetgecg ctcggtegtt cggoctgogge gageggtate agctcactca aaggeggtaa 6120
tacggttatc cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccage 6180
aaaaggccag gaaccgtaaa aaggocgogt tgetggegtt tttecatagg ctecgeccece 6240
ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg acaggactat 6300
aaagatacca ggcgtttece cctggaaget cocteogtgeg ctoctoctgtt cocgaccctge 6360
cgettaccgg atacctgtcc goctttcoctec cttogggaag cgtggogoctt tctcataget 6420
cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc caagctggge tgtgtgcacg 6480
aaccccccogt tcagoccgac cgeotgogect tatccggtaa ctatcgtett gagtccaacc 6540
cggtaagaca cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga 6600
ggtatgtagg cggtgctaca gagttcttga agtggtggec taactacgge tacactagaa 6660
ggacagtatt tggtatctgc gctctgctga ageccagttac cttcggaaaa agagttggta 6720
gctcttgatc cggcaaacaa accaccgctg gtagoggtgg tttttttgtt tgcaagcage 6780
agattacgcg cagaaaaaaa ggatctcaag aagatccttt gatcttttct acggggtctg 6840
acgctcagtg gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga 6900
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tecttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa agtatatatg 6960
agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc tcagegatct 7020
gtctattteg ttcatccata gttgecctgac tccccgtegt gtagataact acgatacggg 7080
agggcttacc atctggcccc agtgctgcaa tgataccgcg agacccacgce tcaccggete 71401
cagatttatc agcaataaac cagccagocg gaagggecga gogcagaagt ggtectgeaa 7200
ctttatccge ctccatccag tctattaatt gttgecggga agcotagagta agtagttege 7260
cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg tcacgotegt 7320
cgtttggtat ggcttcattc agctccggtt cccaacgatc aaggcgagtt acatgatcce 7380
ccatgttgtg caaaaaagcg gttagctcoct toggtcctcc gatcgttgtc agaagtaagt 7440
tggccgeagt gttatcactc atggttatgg cagcactgea taattctett actgtcatge 7500
catccgtaag atgcttttet gtgactggtg agtactcaac caagtcattc tgagaatagt 7560
gtatgcggeg accgagttgec tcttgoccgg cgtcaatacg ggataatace gegecacata 7620
gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa ctctcaagga 7680
tcttaccget gttgagatcc agttcgatgt aacccactcg tgcacccaac tgatcttcag 7740
catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa 7800
aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt tttcaatatt 7860
attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga 7920
aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgccacct gacgtctaag 7980
aaaccattat tatcatgaca ttaacctata aaaataggcg tatcacgagg ccctttegte 8040
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FIG. 10
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FIG. ii
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FIG. 12
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Figure 13-A

atggcagaca acggtactat taccgttgag gagcttaaac aactcctgga acaatggaac 60
ctagtaatag gtttcctatt cotagoctgg attatgttac tacaatttge ctattctaat 120
cggaacaggt ttttgtacat aataaagctt gttttcctet ggetcttgtg goccagtaaca 180
cttgcttgtt ttgtgettge tgctgtetac agaattaatt gggtgactgg cgggattgeg 240
attgcaatgg cttgtattgt aggettgatg tggottaget acttogttge ttoccttcagg 300
ctgtttgote gtacccgete aatgtggtca ttcaacccag aaacaaacat tcttctcaat 360
gtgecctotce gggggacaat tgtgaccaga ccgotcatgg aaagtgaact tgtcattggt 420
getgtgatea ttegtggtca cttgogaatg gocggacact ccctagggcog ctgtgacatt 480
aaggacctgc caaaagagat cactgtggct acatcacgaa cgotttetta ttacaaatta 540
ggagcgtcge agogtgtagg cactgattca ggttttgetg catacaaccg ctaccgtatt 600
ggaaactata aattaaatac agaccacgcc ggtagcaacg acaatattge tttgctagta 660
cagtaa 666

Figure 13-B

1 MADNGTITVE ELKQLLEQWN LVIGFLFLAW IMLLQFAYSN RNRFLYIIKL VFLWLLWEVT
61 LACFVLAAVY RINWVTGGIA IAMACIVGLM WLSYFVASFR LFARTRSMWS FNPETNILLN
121 VPLRGTIVTR PLMESELVIG AVIIRGHLRM AGHSLGRCDI KDLPKEITVA TSRTLSYYKL
181 GASQRVGTDS GFAAYNRYRI GNYKLNTDHA GSNDNIALLV Q
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Figure 14-A

atgtttattt tcttattatt tcttactctc actagtggta gtgaccttga ccggtgcacc 60

acttttgatg atgttcaagc tcctaattac actcaacata cttcatctat gaggggggtt 120
tactatcctg atgaaatttt tagatcagac actctttatt taactcagga tttatttctt 180
ccattttatt ctaatgttac agggtttcat actattaatc atacgtttgg caaccctgte 240
atacctttta aggatggtat ttattttgeot gocacagaga aatcaaatgt tgtccgtggt 300
tgggtttttg gttctaccat gaacaacaag tcacagtcgg tgattattat taacaattct 360
actaatgttg ttatacgagc atgtaacttt gaattgtgtg acaacccttt ctttgectgtt 420
tctaaaccca tgggtacaca gacacatact atgatattcg ataatgcatt taattgcact 480
ttcgagtaca tatctgatge cttttogett gatgtttcag aaaagtcagg taattttaaa 540
cacttacgag agtttgtgtt taaaaataaa gatgggtttc tctatgttta taagggctat 600
caacctatag atgtagttcg tgatctacct tctggtttta acactttgaa acctattttt 660
aagttgecte ttggtattaa cattacaaat tttagagcca ttcttacage cttttcacct 720
gctcaagaca tttggggcac gtcagctgeca goctattttg ttggectattt aaagccaact 780
acatttatgc tcaagtatga tgaaaatggt acaatcacag atgctgttga ttgttctcaa 840
aatccacttg ctgaactcaa atgctctgtt aagagctttg agattgacaa aggaatttac 900
cagacctcta atttcagggt tgttccctca ggagatgttg tgagattcce taatattaca 960
aacttgtgtc cttttggaga ggtttttaat gctactaaat tcccttetgt ctatgecatgg 1020
gagagaaaaa aaatttctaa ttgtgttgct gattactctg tgctctacaa ctcaacattt 1080
ttttcaacct ttaagtgcta tggcgtttct gccactaagt tgaatgatct ttgettcotcc 1140
aatgtctatg cagattcttt tgtagtcaag ggagatgatg taagacaaat agcgccagga 1200
caaactggtg ttattgctga ttataattat aaattgccag atgatttcat gggttgtgte 1260
cttgcttgga atactaggaa cattgatgct acttcaactg gtaattataa ttataaatat 1320
aggtatctta gacatggcaa gcttaggccce tttgagagag acatatctaa tgtgecttte 1380
tccoctgatg gcaaaccttg caccccacct geotcttaatt gttattggee attaaatgat 1440
tatggttttt acaccactac tggcattggc taccaacctt acagagttgt agtactttct 1500
tttgaacttt taaatgcacc ggcoccacggtt tgtggaccaa aattatccac tgaccttatt 1560
aagaaccagt gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct 1620
tcttcaaaga gatttcaacc atttcaacaa tttggcegtg atgtttctga tttcactgat 1680
tccgttcgag atcctaaaac atctgaaata ttagacattt caccttgege ttttgggggt 1740
gtaagtgtaa ttacacctgg aacaaatgct tcatctgaag ttgctgttct atatcaagat 1800
gttaactgca ctgatgtttc tacagcaatt catgcagatc aactcacacc agcttggege 1860
atatattcta ctggaaacaa tgtattccag actcaagcag gctgtcttat aggagctgag 1920
catgtcgaca cttcttatga gtgcgacatt cctattggag ctggeatttg tgctagttac 1980
catacagttt ctttattacg tagtactagc caaaaatcta ttgtggetta tactatgtct 2040
ttaggtgctg atagttcaat tgcttactct aataacacca ttgcotatace tactaacttt 2100
tcaattagca ttactacaga agtaatgcct gtttctatgg ctaaaacctc cgtagattgt 2160
aatatgtaca tctgcggaga ttctactgaa tgtgeotaatt tgettcteca atatggtage 2220
ttttgcacac aactaaatcg tgcactctca ggtattgctg ctgaacagga tcgcaacaca 2280
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Figure 14-B

cgtgaagtgt tcgctcaagt caaacaaatg tacaaaaccc caactttgaa atattttggt 2340
ggttttaatt tttcacaaat attacctgac cctctaaage caactaagag gtecttttatt 2400
gaggacttgc tctttaataa ggtgacactc gctgatgctg gottcatgaa gcaatatgge 2460
gaatgcctag gtgatattaa tgctagagat ctcatttgtg cgcagaagtt caatggactt 2520
acagtgttgc cacctctget cactgatgat atgattgetg cctacactge tgetctagtt 2580
agtggtactg ccactgctgg atggacattt ggtgetggeg ctgctcttca aatacctttt 2640
gctatgcaaa tggcatatag gttcaatgge attggagtta cccaaaatgt tcotctatgag 2700
aaccaaaaac aaatcgccaa ccaatttaac aaggcgatta gtcaaattca agaatcactt 2760
acaacaacat caactgcatt gggcaagctg caagacgttg ttaaccagaa tgctcaagca 2820
ttaaacacac ttgttaaaca acttagctct aattttggtg caatttcaag tgtgctaaat 2880
gatatccttt cgcgacttga taaagtcgag gocggaggtac aaattgacag gttaattaca 2940
ggcagacttc aaagccttca aacctatgta acacaacaac taatcagggc tgctgaaatc 3000
agggcttetg ctaatcttge tgctactaaa atgtctgagt gtgttcttgg acaatcaaaa 3060
agagttgact tttgtggaaa gggctaccac cttatgtcct teccacaage agocccgeat 3120
ggtgttgtct tcctacatgt cacgtatgtg ccatcccagg agaggaactt caccacagcg 3180
ccagcaattt gtcatgaagg caaagcatac ttccctegtg aaggtgtttt tgtgtttaat 3240
ggcacttctt ggtttattac acagaggaac ttcttttctc cacaaataat tactacagac 3300
aatacatttg tctcaggaaa ttgtgatgtc gttattggca tcattaacaa cacagtttat 3360
gatcctetge aacctgagoct tgactcattc aaagaagage tggacaagta cttcaaaaat 3420
catacatcac cagatgttga tcttggogac atttcaggca ttaacgcttc tgtogtcaac 3480
attcaaaaag aaattgaccg cctcaatgag gtcgctaaaa atttaaatga atcactcatt 3540
gaccttcaag aattgggaaa atatgagcaa tatattaaat ggecttggta tgtttggetce 3600
ggcttcattg ctggactaat tgccatcgtc atggttacaa tcttgeotttg ttgeatgact 3660
agttgttgea gttgocctcaa gggtgcatge tcttgtggtt cttgctgcaa gtttgatgag 3720
gatgactctg agccagttct caagggtgtc aaattacatt acacataa 3768
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Figure 15

1 MFIFLLFLTL TSGSDLDRCT TFDDVQAPNY TQHTSSMRGV YYPDEIFRSD TLYLTQDLFL

61 PFYSNVTGFH TINHTFGNPV IPFKDGIYFA ATEKSNVVRG WVFGSTMNNK SQSVIIINNS
121 TNVVIRACNF ELCDNPFFAV SKPMGTQTHT MIFDNAFNCT FEYISDAFSL DVSEKSGNFK
181 HLREFVFKNK DGFLYVYKGY QPIDVVRDLP SGFNTLKPIF KLPLGINITN FRAILTAFSP
241 AQDIWGTSAA AYFVGYLKPT TFMLKYDENG TITDAVDCSQ NPLAELKCSV KSFEIDKGIY
301 QTSNFRVVPS GDVVRFPNIT NLCPFGEVFN ATKFPSVYAW ERKKISNCVA DYSVLYNSTF
361 FSTFKCYGVS ATKLNDLCFS NVYADSFVVK GDDVRQIAPG QTGVIADYNY KLPDDFMGCV
421 LAWNTRNIDA TSTGNYNYKY RYLRHGKLRP FERDISNVPF SPDGKPCTPP ALNCYWPLND
481 YGFYTTTGIG YQPYRVVVLS FELLNAPATV CGPKLSTDLI KNQCVNFNFN GLTGTGVLTP
541 SSKRFQPFQQ FGRDVSDFTD SVRDPKTSEI LDISPCSFGG VSVITPGTNA SSEVAVLYQD
601 VNCTDVSTAI HADQLTPAWR IYSTGNNVFQ TQAGCLIGAE HVDTSYECDI PIGAGICASY
661 HTVSLLRSTS QKSIVAYTMS LGADSSIAYS NNTIAIPTNF SISITTEVMP VSMAKTSVDC
721 NMYICGDSTE CANLLLQYGS FCTQLNRALS GIAAEQDRNT REVFAQVKQM YKTPTLKYFG
781 GFNFSQILPD PLKPTKRSFI EDLLFNKVTL ADAGFMKQYG ECLGDINARD LICAQKFNGL
841 TVLPPLLTDD MIAAYTAALV SGTATAGWTF GAGAALQIPF AMQMAYRFNG IGVTQNVLYE
901 NQKQIANQFN KAISQIQESL TTTSTALGKL QDVVNONAQA LNTLVKQLSS NFGAISSVLN
961 DILSRLDKVE AEVQIDRLIT GRLOSLQTYV TQQLIRAAEI RASANLAATK MSECVLGOSK
1021 RVDFCGKGYH LMSFPQAAPH GVVFLHVTYV PSQERNFTTA PAICHEGKAY FPREGVFVFN
1081 GTSWFITQRN FFSPQIITTD NTFVSGNCDV VIGIINNTVY DPLQPELDSF KEELDKYFEN
1141 HTSPDVDLGD ISGINASVVN IQKEIDRLNE VAKNLNESLI DLQELGKYEQ YIKWPWYVWL
1201 GFIAGLIAIV MVTILLCCMT SCCSCLKGAC SCGSCCKFDE DDSEPVLKGV KLHYT
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Figure 16-A

1 - ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT - 60
-I L G F Y L P R K S QP TSI S CR SV
- Y * V F T Y P G K A N QPR S L V DL F
- I R F L P TQEIZ KU®PTNULUDTULTL* I C S
61 - CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC - 120

-L * T N F K I ¢ V A V A RULH®A* C T Y
- § KR TL K SV * L L G CMUPSAZPT
- L N E L * N L C S CURSAACTLV HLR

121 - GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT - 180
-A V * T I I N F TV V DK KURUWV TR P 8
- Q ¥ K@ * * I L L $§$ L TRNE * L V P L
- 8 I N N N K F ¥ C R * Q E T S N S S L F

181 - TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC - 240
-5 A DCLU®RFRUZPOCCSHZ RS S AYLGTF
- L 0 T A Y G F V RV A YV DHOQHT * V §
- ¢ R L L TV S § VL Q S I I S I P R F R

241 - GTCCGGGTGTGACCCAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGARAACA - 300
-V RV * P K @ KM E S L VL GV N EZKT
- 8§ 6 C DRIEKJWVRWARATLTFTILV S TR K H
- P GV TEUR * D GEPCS WCOQRENT

301 - CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG - 360
-HV QL S L PV L QVVZRDVTLJVRGTF G
- T §$ N S Vv CLSFIRULETTGC®*OCV A S G
- R P TOQTFACUP S G * RRASA AWTILRG

‘361 - GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAARAATGGCACTTGTGGT - 420
-D § V¥V EE AL 8 E A REUHTLIEKWNGTC G
- T L W KR P ¥ RRHV NTS KMALV V
- L C G RGP I G G T * TP Q K WHL W S

421 - CTAGTAGAGCTGGAAAAAGGCGTACTGCCCCAGCTTGAACAGCCCTATGTGTTCATTAAR - 480
-L VvV EL E K GV L P QL E Q P Y V F I K
- ¢+ * § W K K A Y C P S L N S P M C S L N
- 8§ R A G KRR TAUP A * TAULCV H * T

481 - CGTTCTGATGCCTTAAGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGRAATG - 540
-R 8§ D AL S TN HGHI KV V EL V A E M
- ¥y L M P * A P I T A TURSL S W UL Q KW
- F * C L K HQ SR POQGR™* A G CZRNG

541 - GACGGCATTCAGTACGGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGC - 600
-D G I Q Y GR S G I TL GV LV P HV G
- T A F § TV V AV * HWE Y S CHDMWA
- R H SV R S * R Y NTGS TR ATTCG R

601 - GAAACCCCAATTGCATACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGGT - 660
-E T P I A Y R NV L L R KNG GNZKG A G
- XK P Q L HTAMT FF F V RRT V I RE PV
- N P N C I P QC S S S * ER * * G S R W

661 - GGTCATAGCTATGGCATCGATCTAAAGTCTTATGACTTAGGTGACGAGCTTGGCACTGAT - 720
-G H S Y G I DL K S YDULGDETLTGTD
- ¥ I A M A S I * S L M T * VY TS L AL I
- 8§ * L W HR S KV L *L R * RAWH * 8
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Figure 16-B

721 - CCCATTGAAGATTATGAACAAAACTGGAACACTAAGCATGGCAGTGGTGCACTCCGTGAR - 780
-P I E D Y E Q N WNTZ XKHG S G A L R E
- P L K I M N KT G TUL 8 M A V V HS V N
- H * R L * T KL EH * A WOQWOCTUP * T
781 - CTCACTCGTGAGCTCAATGGAGGTGCAGTCACTCGCTATGTCGACRACAATTTCTGTGGC - 840
-L T R E L N G G A V TR Y V DNDNTF C G
- § L v S 8§ M EV QS L A MSTTTI S V A
- H 8§ » A Q WRC S H S LUCROQOQVF L W P
841 - CCAGATGGGTACCCTCTTGATTGCATCAAAGATTTTCTCGCACGCGCGGGCAAGTCAATG - 900
-P D G ¥ P L DC I KDVF L AU R AGIEK 5 M
- § M 6 T L L I A S K I F S H A RA S Q C
- R WV P S * L HQRF SR RTURGQ VWV NV
901 - TGCACTCTTTCCGAACAACTTGATTACATCGAGTCGAAGAGAGGTGTCTACTGCTGCCGT - 960
-¢ T L § E Q L D ¥ I 2 8§ KRG VWV Y C C R
- AL F P NNIL I TS S RURUEWV S5 TAAV
- H S FRTT * L HRV EEZRT CLULTILUP *
961 - GACCATGAGCATGRAATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAG - 1020
-D H EH E I A WV F T EW RS DEKE S Y E H Q
- T M S M K L P G S L S A L I R AT S TR
- P * A * N C L ¥V H * A L * * E L R A P D
1021 - ACACCCTTCGAAATTAAGAGTGCCAAGAAATTTGACACTTTCAAAGGGGAATGCCCAAAG - 1080
-T P F E I K § A K K F DTV F K G E C P K
- H P S X L RV P RMNILTIUL S KGN A Q 5
- T L R N * EC Q E I * HPF Q R G M P K V
1081 - TTTETGTTTCCTCTTAACTCAAAAGTCAAAGTCATTCAACCACGTGTTGAAAAGAARAAG - 1140
-F VvV F P L N & K V KV I g P RV E K K K
- L ¢ F L L T K &8 K S5 F NHV L KR KR
- cC vV § § * L K 8 Q S H S T™TC * KE KD
1141 - ACTGAGGSTTTCATGGGGCGTATACGCTCTGTGTACCCTGTTGCATCTCCACAGGAGTGT - 1200
-T E G F M GRTIRSV Y PV A S P QEC
- L RV 8§ WGV Y AL CTULULMHTULHR S8 V
- * 6 FHGARY TULOCWVEOCCTI S TGV *
1201 - AACAATATGCACTTGTCTACCTTGATGAAATGTAATCATTGCGATGAAGTTTCATGGCAG - 1260
-N N M HL S TL M K CNUHTCUDTEUV S W Q
- T I ¢ T C L P * * N VvV I I A M K F H G R
- Q Y A L VvV ¥ L D EM * 8§ L R * & F M A D
1261 - ACGTGCGACTTTCTGAAAGCCACTTGTGAACATTGTGGCACTGAAAATTTAGTTATTGAR - 1320
-T C b F L K A T C EHOCG TENTLV I E
- R 2 TV F * K P L VNI V AL K I * L L K
- vV R L §$ E $§$ HL * T L WH * KF S Y * R
1321 - GGACCTACTACATGTGGGTACCTACCTACTAATGCTGTAGTGAAAATGCCATGTCCTGCC - 1380
-G P T T C G Y L P TN AWV YV KM P C P A
- DL LHV G TJY L L ML * * K CUHWVL P
- T Y ¥ M W VvV p T Y * C C S5 E N A M S C L
1381 - TGTCAAGACCCAGAGATTGGACCTGAGCATAGTGTTGCAGATTATCACARACCACTCARAC - 1440
-C Q D P E I G P EH S V A DY HWNUH S N
- VvV K T¢Q RL DL § I VL QI I TTTOGQT
- S R P R DWTIT A * CCRUL S Q P L K H
1441 - ATTGAAACTCGACTCCGCAAGGGAGGTAGGACTAGATGTTTTGGAGGCTGTGTGTTTGCC - 1500
-1 E TR L R K G G R T RUCTF G G C V F A
- L K L D S A RE WV GGLDUWVLEA AWV CTULP
- * N § T P Q G R * D * M F W R L C V C L
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Figure 16-C

1501 - TATGTTGGCTGCTATAATAAGCGTGCCTACTEGGTTCCTCGTGCTAGTGCTGATATTGGC - 1560
-Y¥Y ¥ &6 ¢ ¥ N KR A Y WV P RA S A DI G
- M L A A I I §V P TOGF L VL VL I L A
- ¢ W oLL * * A CL LGS SC * C* ¥ WL

1561 - TCAGGCCATACTGGCATTACTGGTGACRATGTGGAGACCTTGAATGAGGATCTCCTTGAG - 1620
-5 G H TG I TG DNV ETULWNZEDTLUL E
- Q A I L AL L VYV T™MW®RU®P*MBRTIS L R
- R P Y WH Y W * @ COGDULE * G S5 P * D

1621 - ATACTGAGTCGTGAACGTGTTARCATTAACATTGTTGGCGATTTTCATTTGAATGAAGAG - 1680
-1 L S R E RV N I N I V G D F HUL N E E
- ¥ * Yy ¥V N VL TULTULULWATITF I * M K R
- T E § * T C * H * H C W URVF S F E * R G

1681 - GTTGCCATCATTTTGGCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATAARG - 1740
-¥v A I I L A S F S8 A S5 T S A F I DT I K
- L P S F WHUL S L LUL QV PLL TUL * R
= ¢ H H F @ I F L ¢ F ¥ K CL Y * H Y K E

1741 - AGTCTTGATTACAAGTCTTTCARAACCATTGTTGAGTCCTGCGGTAACTATAAAGTTACC - 1800
-§ L D Y K 8§ F K T I VvV E S CGN Y KWV T
- ¥V L I TS L $§ K P L L S P AV TIIZKTILFP
- s * L Q VvV F § N HC * ¥V L R * L * S5-Y Q

1801 - AAGGGAAAGCCCGTAAAAGGTGCTTGGAACATTGGACAACAGAGATCAGTTTTAACACCA - 1860
-¥ 6 K P V K G A WWNTIGOQOQU®R S V L TP
- R E 5 P * K ¥V L 6 TL DMNU RUDOQF * H W
- G K AR KR CUL E HWTTTTETI S FNTT

1861 - CTGTGTGGTTTTCCCTCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTT - 1920
-L ¢ G F P S 0 A A GV I RS I F A RTL
- C VvV VvV F PHRILTULWVULSDgF L RAUHL
- v W F 8§ L. T ¢ C wCJY Q I N F C AH T *

1921 - GATGCAGCAAACCACTCAATTCCTGATTTGCAAAGAGCAGCTGTCACCATACTTGATGGT - 1980
-D A AN H S I P DL QRAAMYVTIULDG
- M § Qg T T Q F L I C KEOQUL S P Y L MV
- ¢ 5 K P L N § * F A K S S C HH T * W Y

1981 - ATTTCTGAACAGTCATTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACC - 2040
-I 5$ E @ §$ L R L VvV DamMmMmVy¥Y TS5 DL L T ;
- F L NS H Y v L 8§ TUPWV FIULQTTC S P
- F » T v I T § ¢ R R H G L Y F R P A H Q

2041 - ARCAGTGTCATTATTATGGCATATGTAACTGGTGGTCTTGTACARCAGACTTCTCAGTGG - 2100
-N 85 ¥V I I M A Y V T G G L V Q Q T 5 Q W
- T ¥ 5§ L L W H M * L ¥V V L ¥ N R L L 8§ G
- Q CH Y Y G I C N WWsSsSOCTTTUDTF SV V

2101 - TTGTCTAATCTTTTGGGCACTACTGTTGAAARAACTCAGGCCTATCTTTGAATGGATTGAG - 2160
-L § N L L G T TV EI KU LU RUPIF EWTIE
- L I F W A L L L KNS GUL S L N G L R
- v * § F 6 H ¥ ¢ * K T™QQAY L * M D * G

2161 - GCGAAACTTAGTGCAGGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCAAATTTCTC - 2220
-A K L S A G V E FL KD AWETIULIEKTF L
- R N L V Q ELNTF S RMULTG® RTF S NF §
- E T * ¢ R § * I 8§ Q G CL G D S Q I 5 H

2221 - ATTACAGGTGTTTTTGACATCGTCAAGGGTCAAATACAGGTTGCTTCAGATAACATCARG - 2280
-I T G WV F DIV K GQ I QV A S DNTIK
- L § ¥V F L T S S R V KYRIL L I TSR
- ¥ R C F * HR QG S N TG CF R * HQ G
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2281 - GATTGTGTAAAATGCTTCATTGATGTTGTTAACRAGGCACTCGAAATGTGCATTGATCAR - 2340
-D C ¥V K CF I DV V¥V NEXALEMTC CTITZDOQ
- I ¥V * N A S L ML LTRMHS KT GCA ATLTIK
- L C KMULH®*CC* QGTRUHNUVH®* S5 5

2341 - GTCACTATCGCTGGCGCAAAGTTGCGATCACTCAACTTAGGTGAAGTCTTCATCGCTCAA - 2400
-%¥ T I A G A K L R S5 L N L G EV F I A Q
- 8L § L A Q 5 C D HS TV K S S 5 L K
= H ¥ R W R K ¥V A I T Q L R * 5 L HR 5§ K

2401 - AGCAAGGGACTTTACCGTCAGTGTATACGTGGCAAGGAGCAGCTGCARCTACTCATGCCT - 2460
-5 K 6 L ¥ R Q C I R G K EQULQTZLTILMP
- AR DF TV SV Y V A RS S CHNY S CL
- Q 6 T L P S VWV Y T W QG A AATTHAS

2461 - CTTAAGGCACCAAAAGAAGTAACCTTTCTTGAAGGTGATTCACATGACACAGTACTTACC - 2520
-L K A P K EV T F L EGD S HDTWVILT
- L R H Q K K * P FL KV IHMTZGQZYTLP
- *3 T KR S N L S5 * R * F T * HS5 T ¥ L

2521 - TCTGAGGAGGTTGTTCTCAAGAACGGTGAACTCGAAGCACTCCGAGACGCCCGTTGATAGE ~ 2580

- * 6 6 ¢ S QER*T®RST®RDA AR * * L

2581 - TTCACAAATGGACCTATCGTOGGCACACCAGTCTGTGTAAATGECCTCATGCTOTTAGAG - 2640
-F T W G A I V G TP WV CVHNGILMTILILE
- 5 QM E L 5 5 A HOQSV * M A SC S "R
- H KW S ¥ R R H T § L C K WP HATULRD

2641 - ATTAAGGACAAAGAACAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAMACAATGTC - 2700
-1 K D K E §Q Y C AL S P G L L ATDNNUW
- L R T K N N T A HCILILUV Y W LQTMS

2701 - TTTCGCTTAAAAGGGGGTGCACCAATTARAGGTGTAACCTTTGGAGAAGATACTETTTGG - 2760

- s L KR G C TN * R CNILTWRRERYCILG

2761 - GAAGTTCAAGGTTACAAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTTGACAAA - 2820
-E ¥ Q 6 ¥ KNV R I TVFETULTDET®RV DK
- K F KV TR M * E 5§ HL S L MNUVWVILTEK
= 5 § R L Q ECENUHTI * A * *TOC* Q5

2821 - GTGCTTAATGAAAAGTGCTCTGTCTACACTGTTGAATCCGGTACCGAAGTTACTGAGTTT - 2880
-V L N E K CS VY TV ESGTEWVTEF
- ¢ LMK S5 AL STILIL®NZPUWVPIEKTLILSL
- A * * K ¥V L C L HC* I RYRS Y * V¥V C

2881 - GCATGTGTTGTAGCAGAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTTACC - 2540
-A C ¥V WV A E AWV VYV ETULQQPV S5 DL LT
- HV L * QRL L *RL ¥NQFULTISL P
- M ¢ C 8§ RGCCEDTFTTSF * 5 P Y Q

2941 - ARCATGGGTATTGATCTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCT - 3000
-N M G I DL D E W § WV ATV FYULF DDA
- T WV L I L M § 6V * L H S T Y L M ML
- H G ¥ * s * * v ECS Y I L L I * * CW

3001 - GGTGAAGAARACTTTTCATCACGTATGTATTGTTCCTTTTACCCTCCAGATGAGGAAGAA - 3060
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3061 - GRAGGACGATGCAGAGTGTGAGGAAGAAGAAATTGATGAAACCTGTGAACATGAGTACGGT - 3120
-EDDAZETCETETETETIUDETTCEHE Y G
- R T M Q@ S VR KK X LMEKTPUWVNMSTUV
- G R CRV * GRURMN®™** NL * T * ¥V R Y

3121 - ACAGAGGATGATTATCAAGGTCTCCCTCTGGAATTTGGTGCCTCAGCTGAARCAGTTCGA - 3180
-T E DD Y Q GL P LETFGASHAETV R
- QR M I I KV S§ L WNUILUWV®POQQLI KOQF E
- R G * L S R S P S G I W CUL S * NS 8 5

3181 - GTTGAGGAAGAAGAAGAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAG - 3240
-v EEEE E EDWTILDTDTTTETG QSTETIE
- L R K K KR KT G WM TILIL S N QR L S
- * G R RRGURTILAG™* Y ¥ * A I RD * A

3241 - CCAGAACCAGAACCTACACCTGAAGAACCAGTTAATCAGTTTACTCGTTATTTAAMACTT - 3300
-P E P EPTZPEEU PVNOGQEFTG VY L KL
- QN QN L HL KWNOQILTISTILILUYVTI*NTL
- R TR T Y T * R TS * SV ¥ WULFZXTY

3301 - ACTGACAATGTTGCCATTAAATGTGTTGACATCGTTAAGGAGGCACAAAGTGCTAATCCT ~ 3360
-T DN VA I KCVDTIUVZEXEH BTG QSA ATHNP
- L TM L PLNWVULTSILRBERUHIEKUVILTITL
- * g C CH * M C * HR™* GG TZEKTC®* 8§ Y

3361 - ATGGTGATTGTAAATGCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCA - 3420
-M ¥V I V N A A N I HL KHGG G V A G A
- W * L * M L L T ¥ T * N MV V V * Q V H
- 6D CXKCC* HTUPETWMWWTCS R CT

3421 - CTCAACAAGGCAACCAATGGTGCCATGCAAAAGGAGAGTGATGATTACATTAAGCTAAAT - 3480
-L N K A TN G A M K E S DD Y I K L N
- § T R Q P MV PCKRZRUVMTITTILS * M
- Qg Q0 G N Q WCHAKGE * * L H* A KW

3481 - GGCCCTCTTACAGTAGGAGGGTCTTGTTTGCTTTCTGGACATAATCTTGCTAAGAAGTGT - 3540
-G P L TV GG S CULL S GHUNTLATZKTEKC
- AL L Q * EGL VWV CPFLDTITITULTULZ RSV
- P S Y SRRV ULTFATFTWT* 8 C * E V S

3541 - CTGCATGTTGTTGGACCTAACCTAAATGCAGGTGAGGACATCCAGCTTCTTAAGGCAGCA - 3600
-L H WV V G P N LN AGETDTIOQTZLL X A& A
- ¢ ML L DULT * M QV RTS$S S F L R QH
- ACCWTT™* P KCR™* GHZPAZS * G 5 I

3601 - TATGAAAATTTCAATTCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTT - 3660
-Y EN F N S§ QD I L L AP LL S AG I F
- M K I 8 I HR TS Y LHHETCTGECOGQU QA ATYTL
- * K F Q F TGHULTOCTTIUVV S RUHTIW

3661 - GGTGCTAAACCACTTCAGTCTTTACAAGTGTGCGTGCAGACGETTCGTACACAGGTTTAT - 3720
-G A K P L Q S L QVCWVQTUVRTOQUV Y
- VL NHF S L Y KCAGC CRBRTEUVHRTFI
- ¢ * T TSV F TSV RADGSYTOGTL Y

3721 - ATTGCAGTCAATGACAAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTG - 3780
-I AV N D X A LY EQ V VvV MDY LDHNTL
- L § S M T KLJF MSRULSWIIL I T *
- € 5 Q * QS SL * A GCHGTL 8§ * * P E

3781 - ARGCCTAGAGTGGAAGCACCTAAACARGAGGAGCCACCAAACACAGAAGATTCCAARACT - 3840
-K P R V E A P K Q EE P P NTET DS KT
- 8§ L EW K HLNZ KU RS HOQTQZ KTI P KL
- A * §$ G ST * TR GH ATIEHKHRT®RTE Q N *
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3841 - GAGGAGAAATCTGTCGTACAGAAGCCTGTCGATGTGAAGCCAAAAATTAAGGCCTGCATT - 3900
-E E K 5 V V Q K P ¥V D V K P K I K A C I
- R R N L §8 ¥ R S L §s M * 5 0 KL R P A L
- G E I ¢C R TEW RCRTCEH®BAIEKNDN®* G L H ¥

3901 - GATGAGGTTACCACAACACTGGAAGAAACTAAGTTTCTTACCAATAAGTTACTCTTGTTT - 3960
-p EV TTTULETETIU K FLTMNIEKTLTLTULF
- M R L P Q HWEKZ XL S8 F L P I S Y S C L
- * G Y HN TG R N * V S Y Q * V TL V C

3961 - GCTGATATCAATGGTAAGCTTTACCATGATTCTCAGARCATGCTTAGAGGTGAAGATATG - 4020
-A D I N G K L Y HD S QNMULURTGE DM
- L I § MV s F TMILRTCLEUWVEKTIZC
- * ¥ §Q W * AL P * F 8 EH A * R * R Y V

4021 - TCTTTCCTTGAGAAGGATGCACCTTACATGGTAGGTGATGTTATCACTAGTGGTGATATC - 4080
-5 F L EXKDAPUY MV GDUV I TS G DI
- L 5 L R RMHL TW * V ML S L V V I S
- F P * EG CTL HGR * C Y H * W * ¥ H

4081 - ACTTGTGTTGTAATACCCTCCARARAAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCT - 4140
-T C VvV VvV I P 5 K K A G G T T EMTIL S R A
- L VL * ¥Y P P KRULUVALTULURTZCS QEL
- L ¢ C N T L Q ¥ G W WHY * DAL K 5 F

4141 - TTGAAGAAAGTGCCAGTTGATGAGTATATAACCACGTACCCTGGACARGGATGTGCTGGT - 4200
-L K KV P V DEYITTTZYPG QG C A G
- * R K C Q L M S I * P RTULDIEKDVWVLWV
- E E S A S * * ¥V Y NHV P W TRMOCWL

4201 - TATACACTTGAGGAAGCTAAGACTGCTCTTAAGARRTGCAAATCTGCATTTTATGTACTA - 4260
-¥ T L E E A KT A L K K C K S A F Y V L
- I HL R KL R L L L R NANILUHFMYY
- Yy T * G § *DCS* EMOQTICTIULT¢GCTT

4261 - CCTTCAGAAGCACCTAATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGA - 4320
-P S E A P N A K EETIULGTUWV S WMNTILR
- L § K HL MLRIEKZ RTF™* EL Y P G I * E
- F R ST * C * G RD S RNUCTIUDLETFER

4321 - GAAATGCTTGCTCATGCTGAAGAGACAAGAAAATTRATGCCTATATGCATGGATGTTAGA - 4380
-E M L A H A E ETZRKILMMUP I C M DV R
- K L L M L KR QEN * CL Y A WMTL E
- N A C S C * R D KU KTINA AYMHGTC™* 5

4381 - GCCATAATGGCAACCATCCAACGTAAGTATARAGGAATTAAAATTCARGAGGGCATCGTT - 4440
-A I M AT I QR K Y K G I K I Q E G I V
- P * W Q P S NV 858 I K EL KT F KRA S L
- H N G N HPT * V * RN * NS RGHR *

4441 - GACTATGGTGTCCGATTCTTCTTTTATACTAGTAARGAGCCTGTAGCTTCTATTATTACG - 4500
-D Y GV R F F F ¥ TS KE®PUV A S I IT
- T MV s Ds 5 F I L V K GS L * L L L L R
- L w¢ ? I L L L Y * * R AMCSF Y Y Y E

4501 - AAGCTGAACTCTCTAAATGAGCCGCTTGTCACAATGCCAATTGGTTATGTGACACATGGT - 4560
-¥K L M § L N E P L V TMZPI G Y V T HG
- § * T L *M S5 RL S @ CgQUL VM * HMUV
- A E L § K * A A CHMNAMNMWLTCLCTDTWF
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4561 - TTTAATCTTGAAGAGGCTGCGCGCTGTATGCGTTCTCTTAAAGCTCCTGCCGTAGTGTCA —- 4620
-F NL E EA AR CMZBRGSL K AP AV V S
- L I L ¥KRLRAUWVCVWVLILIEKTILTLU®P™*OCOQ
- *# § * R 6 C AL ¥ A F S * 5 585 CUR 5 V 8

4621 - GTATCATCACCAGATGCTGTTACTACATATAATGGATACCTCACTTCGTCATCARAGACA - 4680 |
-¥ 8§ §$S P DAV T TJY NGY L T S5 8§ 85 K T
- ¥ H H Q ¥ L L L H I Mm D TS L R H Q R H
- I I T R C C ¥ ¥ I * W I P HF V I K DI

4681 - TCTGAGGAGCACTTTGTAGAAACAGTTTCTTTGGCTGGCTCTTACAGAGATTGGTCCTAT - 4740
-S§ E E H F V E T V 8§ L A G S Y R D W 5 Y
- L R S TL * K Q@ F L WILALTETIGP I
- * g AL C RN S VF F GWULUL QRUL VL F

4741 - TCAGGACAGCGTACAGAGTTAGGTGTTGAATTTCTTAAGCGTGGTGACAARATTGTGTAC - 4800
- G Q R TEL G V E F L K'R G D K I VvV ¥
- Q@ DS VvV QS * VvV L N FL 8§V V T KILTZCT
- R T A ¥ R V R C * I § *» A W * O N C V P

4801 - CACACTCTGGAGAGCCCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACTTGACAAR - 4860
-H T L E 8§ P V E F HL D GE WV L § L D K
- T L W PR AP S 5§ F I L TV R F F H L T N
- H 8§ G E P R R V S 8§ * R * G 8§ F T * @ T

4861 - CTAAAGAGTCTCTTATCCCTGCGGGAGGTTAAGACTATAAAAGTGTTCACAACTGTGGAC - 4920
-L K $ L L §$ L R E VvV KT I KV F T TV D
- * R ¥V S Y P CGRULURTIL®* KOCS QUL W T
- K E 5 L I P A G G * D Y K S V H N C G Q

4921 - AACACTAATCTCCACACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTGGT - 4980
-N T N L H T @ L Vv DM 8 M T Y G Q Q F G
- T L I §$ TH S L W I CUL * HMUDS S L V
- H * § P H T A C G Y V Y D I WT AV W 8

4981 - CCAACATACTTGGATGGTGCTGATGTTACAAAAATTAAACCTCATGTAAATCATGAGGGT - 5040
-P T Y L D G A DV T K I K P HV N HE G
- § H T W M V L M L @ K L N L M * I M R V
- N I L G W C * C Y KN TS C K S * G *

5041 - AAGACTTTCTTTGTACTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTAC - 5100
-K T F F V L P S DDTTLU RS EATFE Y Y
- R L § L ¥ ¥ L ¥V M T H Y V V KL 8§ § T T
- p F L CTT * * * g T T * * § F RV L P

5101 - CATACTCTTGATGAGAGTTTTCTTGCTAGGTACATCTCTGCTTTAAACCACACAAAGAAA - 5160
-H TL D E S F L G R Y M S5 A L N H T K K
- I L L MRV F LV GTOCTLTUL®* TTGQR N
- Yy § * * EF §8 W * V HV CVF K P HUKE M

5161 - TGGAAATTTCCTCAAGTTGGTGGTTTAACTTCAATTAAATGGGCTGATAACAATTGTTAT - 5220
-W K F P Q V G G L T S I KW ADWNDNC Y
- G N F L KL V VvV * L g L NGILTITTIVWVI
- E I 8§ S 5 W W F N F N * M G * * Q0 L L F

5221 - TTGTCTAGTGTTTTATTAGCACTTCAACAGCTTGARGTCAAATTCAATGCACCAGCACTT - 5280
-L § §s VvV L L A L Q QL EV KV F®NAUP AL
- ¢ L VvV F Y * HPF MNSLUEKSNS M HOQHF
- v *~CF I 5 TS T& A * S5 Q I Q CT S T 8§

5281 - CRAGAGGCTTATTATAGAGCCCGTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTC - 5340
-Q E A Y Y R AR A G D A ANV FCAULTIL
- K R L I I E P VvV L Vv M L L T F V H S Y 8
- R ¢ L L * § P C W * CC*» L L C TH TR
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5341 - GCTTACAGTAATAAMACTGTTGGCGAGCTTGGTGATGTCAGAGAAACTATGACCCATCTT - 5400
-A Y 858 N KTV G EULG DV RETMTHL
- L TV I K L L & 8 L V M 5 E KL * P I F
- L @ * * NC WU R AW * C QRMNYDP S S

5401 - CTACAGCATGCTAATTTGGAATCTGCAAAGCGAGTTCTTAATGTGGTGTGTAAACATTGT - 5460
-L Q HA N L E S A KRV L NV V CEKHC
- ¥ $ M L I WWNILOQS EF L M WOCWV NIV
- T A C * F 6 I C KA S S5 * C GV = T L W

5461 - GGTCAGAAAACTACTACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCT - 5520
-G Q KT TTOTTUL TGV E AV M Y MG TL S
- ¥V R KL L P * RV * KL * C1I WUV L ¥ L
- S EN Y Y L NG CR S CDV Y G Y 5 I L

5521 - TATGATAATCTTAAGACAGGTGTTTCCATTCCATGTGTCTGTGGTCCTGATGCTACACAR ~- 5580
-Y DN L K TGV S I PCUVCGRDA AT Q
- m I I L R Q V F P F HV CVWV VWV V ML HN
- *# * § * D R CF H S MOCVWVWS *~CYTTI

5581 - TATCTAGTACAACAAGAGTCTTCTTTTGTTATGATGTCTGCACCACCTGCTGAGTATAAR - 5640
-Y L V Q§ Q BE 5 8 FV M M S5 A P P A E Y K
- I * ¥ N K § L L L L * €L HHULUL S I N
- s § T TR WVF F CYDWVCTTOC®* V * I

5641 - TTACAGCAAGGTACATTCTTATGTGCGAATGAGTACACTGGTAACTATCAGTGTGGTCAT - 5700
-L Q@ ¢ G T F L C A NEUYTGNUYQ C G H
- ¥ § KV H S Y VRMS T LV T IS5 V VI
- T A R Y I L M C E * V HW * L 8§ V W 5 L

5701 - TACACTCATATAACTGCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACAANG - 5760
-Y¥Y TH I T A ¥ E T L ¥ R I DG A H L T K
- T L I * L L R R P S I V L T ETLTL QR
- H 8§ ¥ "N C* G D PL S ¥ * R S 8§ P Y K D

5761 - ATGTCAGAGTACAAAGGACCAGTGACTGATGTTTTCTACAAGGARACATCTTACACTACA - 5820
-M 8§ E Y K G P V T DUV F ¥ KETSYTT
- CQ 5§ T XD Q * L M F S TR RUHKHULTTUL Q
- vV R vV Q R T S$§ D * C F L QG NI L H Y N

5821 - ACCATCAAGCCTGTGTCGTATAAACTCGATGGAGTTACTTACACAGAGATTGAACCAARA - S8BO
-T I K P V S ¥ KL DGV T Y TE I E P K
- P 5 5 L CRINSMETLTULTOQZRTILNGQN
- H Q A C V vV * TR W S§ ¥ L HRD * T K I

5881 - TTGGATGGGTATTATAAMAAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTA - 5940
-L D G Y Y K K DNAY Y T EOQP I DL V
- WM G I I KK R I M L T I QS S L * T L Y
- G WWVUL * KG * CL L Y RABAYRUPOCT

5941 - CCAACTCAACCATTACCARATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACA - 6000
-P T Q P L P N A S F DNV F XL T C S NT
- @ L NH Y QMRVWV L TII S NSHVLTQ
- N § T I T K CEVF * * F QTHMMF * H K

6001 - AAATTTGCTGATGATTTARATCAAATGACAGGCTTCACAAAGCCAGCTTCACGAGAGCTA - 6060
-K F ADDULNGQMTGFTHX P A S REL
- N L L M I * I K * Q A S Q0 8§ Q L H E 8 Y
- I ¢ *~* F K §8 NDRUL H KA S F TZRAI

6061 - TCTGTCACATTCTTCCCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTAT - 6120
- vV T F F P DL N G DV V A I DY RUHY
- L $ H S §$ ¢ T * M A M * WL L T I DTTI
- ¢ H I L P RLEW RTCSG Y * L * T L F
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6121 - TCAGCGAGTTTCAAGAAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAAC - 6180
-85 A 5 F K K G A KL L HKUP IV WHTIN
- QR V S R KV LWNVYOCTISQLFOGTTLT
- 8 EF QEROC * I T A * A NI CLAUH*P

6181 - CAGGCTACAACCAAGACAACGTTCAAACCAAACACTTGGTGTTTACGTTGTCTTTGGAGT - 6240
-g A TT K T TF K P NTWOCULURTCILWS
- R L QPRGQZPRSMNOOQTULGWV Y V V F G V
- 6 Y N Q DNV QT KHTULUVFTULSTLE Y

6241 - ACAAAGCCAGTAGATACTTCAAATTCATTTGAAGTTCTGGCAGTAGAAGACACACAAGGA - 6300
-T K P VDTS N S F E VL AVVETUDTQ G
- @ S Q * I L Q@ I HL KF WOQ * KTH K E
- K A S R Y F K F I = S 5 G S5 RRHTRN

6301 - ATGGACAATCTTGCTTGTGAAAGTCAACARCCCACCTCTGAAGAAGTAGTGGAAAATCCT - 6360
-M D N L ACE S OQQQZPTSETEVVEHNTFE
- W T I L L V KV N NP PIL KK * WK I L
- 6 Q0 S CcCL * K S TTHUL * R S5 S G K 5 ¥

6361 - ACCATACAGAAGGAAGTCATAGAGTGTGACGTGAAAACTACCGAAGTTGTAGGCAATGTC - 6420
-T I Q K E VYV I EC DV K TTEUV V G N V
- P Y R R K S§.* § VvV T™* KL P KIL * A M S
- HTEG S HR UV * R ENJYZ RSCZROQTCH

6421 - ATACTTAAACCATCAGATGAAGGTGTTAAAGTARCACAAGAGTTAGGTCATGAGGATCTT - 6480
-I L K P S D EGV KV T OQETULTGHEDL
- ¥ L N H Q M ¥ vV L K * HEK S * VvV M E RTIL
- T * T I R * R C * §S N TRV R S * G S Y

6481 - ATGGCTGCTTATGTGGAARACACAAGCATTACCATTAAGAAACCTAATGAGCTTTCACTA - 6540
-M A A Y V EN T S I T I KK PNETUL S L
- W L L M W KT QAL PIL® RNTULMSF H *
- 6 C L C G K H K H Y H *~ E T * * A F T S

6541 - GCCTTAGGTTTAAAAACAATTGCCACTCATGGTATTGCTGCAATTAATAGTGTTCCTTGG - 6600
-A L 6 L KT I A TH G I A A I N S V P W
- P * V * K QL P L MV L L QL IV FULG
- L R F KN NOCH S WY COCWN™* * C S5 L E

6601 - AGTAAAATTTTGGCTTATGTCAAACCATTCTTAGGACAAGCAGCAATTACAACATCAANT - 6660
-% K I L A Y V K P F L G QA A I TT S5 N
- V K F W LM S N HS * D EKO®QQULQHOQTI
- * N F G L COQT I L RTS S N'Y¥Y NI KL

6661 - TGCGCTAAGAGATTAGCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTA - 6720
-C A K R L A QU RV FNNTZYMEPYVFTIL
- AL RD* HHNUVCLTTITIOGCLMOCTLHY
- R * E I S TTOCUV * 0 L Y ALTGCUV Y I I

6721 - TTGTTCCAATTGTGTACTTTTACTAAAAGTACCAATTCTAGAATTAGAGCTTCACTACCT - 6780
-L F QL CTFTUEKSTMNSRIURASTLTFP
- ¢ 8 NCVLLULI KUV ®P?PILETLTETLHYL
- ¥ P I VY F Y * K Y QF * N * 8 F T T Y

6781 - ACAACTATTGCTAAAAATAGTGTTAAGAGTGTTGCTAAATTATGTTTGGATGCCGGCATT - 6840
-T T I A K N S ¥V K S V A KL C L D A G I
- g L L L K IV LRV LILNTYVWMPATL
- N Y C * K * C * ECOC * I M F G C R H *

6841 - AATTATGTGAAGTCACCCAAATTTTCTARATTGTTCACAATCGCTATGTGGCTATTGTTG - 6300
-N Y V K § P K F 8§ KL FTTIAMMWWTIL L L
- I M * S H P N F L NOCZS5 QS5 L CG Y CC
- L CE WV TQI F * I VvV HNZERYWVATIWVUWV
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6901 - TTAAGTATTTGCTTAGGTTCTCTAATCTGTGTAACTGCTGCTTTTGGTGTACTCTTATCT — 6960
-L 8 I ¢ L € §8 L I CV T AAVPFG UV L L S
- * YV F A * V¥V L * 8V * L L L L VY § Y L
- K ¥ L L R F S N L ¢CNOCTCTFMWOCTUL I *
6961 - AATTTTGGTGCTCCTTCTTATTGTAATGGCGTTAGAGRATTGTATCTTAATTCGTCTAAC - 7020
-N F G A P § Y C NGV RETULYULWNS S N
- I L VvV L L L I ¥v M ATLEWNU GCTIILTIUZ RILT
- FWCSFILUL®*WR®*RTIVS™*FV *R
7021 - GTTACTACTATGGATTTCTGTGAAGCTTCTTTTCCTTGCAGCATTTGTTTAAGTGGATTA - 7080
-¥ T T M DF CE G S F P CS I CUL S G L
- L L L wW I SV ¥ VvV L F L A ATF VWV * VvV D *
- Y ¥ ¥ 6 F L * R F F § L Q HL F K W I R
7081 - GACTCCCTTGATTCTTATCCAGCTCTTGAAARCCATTCAGGTGACGATTTCATCGTACAAG - 7140
-D 5§ L DS ¥ P A L E T I Q@ V T I & 8 Y K
- T P L I L I Q L L K P F R * R F HUR T 8§
- L P * F L § 8§ & * N H S G DDV F I V Q A
7141 - CTAGACTTGACRATTTTAGGTCTGGCCGCTGAGTGEGTTTTGGCATATATGTTGTTCACA - 7200
-L DL TI L G L A A EWUWVUL-ATYMTILTF T
- * T * Q F * V W P L S G F W HTI CC S Q
- R L DN F R S G R * V GG F G I Y V V HK L
7201 - ARATTCTTTTATTTATTAGGTCTTTCAGCTATAATGCAGGTGTTCTTTGGCTATTTTGCT - 7260
-K F F ¥ L L 6 L § A I M Q@ V F F G Y F A
- ¥ §8 F I ¥ * VvV F @ L * ¢ R C S5 L A I L L
- I L L F I RS F § Y N AGV L WL F C *
7261 - h(iTCAT‘I'I‘CATCAGCM‘I‘TCTTGGCTCRTGTGGTTT.\TCATTAGTRTTGTHCMATGGCA - 7320
-8 H F I § N S W L M W F I I &8 I V Q@ M A
- v I § § A I L G § C G L 8§ L V L ¥ K W H
- 5 F H Q Q F L A HV VY H®* Y CTWNGT
7321 - CCCGTTTCTGCAATGGTTAGGATGTACATCTTCTTTGCTTCTTTCTACTACATATGGAAG —- 7380
-P ¥V 5§ A M V R M Y I F F A S F ¥ ¥ I W K
- P F L § WL G C TS S L L L §TT Y G R
- R F C NG * DV HL L CUPF F L L HME E
7381 - AGCTATGTTCATATCATGGATGGTTGCACCTCTTCGACTTGCATGATGTGCTATAAGCGC - 7440
-8 Y vV H I MDOGT CTT™S S5 TOCMMTC Y KR
- A M F I 5S$ WM V A P L R L A * C A I S A
- L ¢ 8 ¥ H G WL HL F DULHDUV L * A Q
7441 - AATCETGCCACACGCGTTGASTSTACAACTATTGTTAATGGCATGAAGAGATCTTTCTAT ~ 7500
-N R A TRV EC T T I V NG M KR S F Y
- I v P H AL S WV Q§ L L L M A * R DL S M
- S ¢ H TR * V Y NY C *WHEEIFLC
7501 - GTCTATGCARATGGAGGCCGTGGCTTCTGCAAGACTCACAATTGGAATTGTCTCAATTGT - 7560
-V ¥ A N G G R G F C K TH®NWDNOGCULDNC
- §$ M g M E AV A § A RLTTI G I V S I V
- L ¢C KW RPWIL L QD S QL EL s ¢ L *
7561 - GACACATTTTGCACTGGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTC - 7620
-b T F C TG ST F I S D EV ARUDTUL S L
- T H F AL VvV V H S L VvV M KL L Vv I CH §
- H I L H W * ¥ I H * * * § C 5 * F V T P
7621 - CAGTTTAAAAGACCAATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGTGTTGCT - 7680
-Q F ¥ R P I N P T D Q@ 5 8§ Y I V D S8 V A
- $ L KD Q S TL L TS HURTIIUL L I V L L
- v * K T N Q P Y * P V I VvV Y C * * C C C
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Figure 16-K

7681 - GTGAARAATGGCGCGCTTCACCTCTACTTTGACAAGGCTGGTCARAAGACCTATGAGAGA -~ 7740
-V K N G AL HL Y FDE KA AGU QI KT Y E R
- * KM AR F T S TOL TURULV KR PMRD
- E K WRAS P L L * QG WS KDL * ET

7741 - CATCCGCTCTCCCATTTTGTCAATTTAGACAATTTGAGAGCTAACAACACTAAAGGTTCA - 7800
-H P L §S HF V N L DNTIU LR RADNDNT K G 5
- I R $ P I L 8 I »* T 1 * EL TTTUL KV H
- S AL P F € Q F RQVFE S * QH * RVFT

7801 - CTGCCTATTAATGTCATAGTTTTTGATGGCAAGTCCARATGCGACGAGTCTGCTTCTAAG - 7860
-L P I N V I vV F D G K s K CDE 5 A 5 K
- ¢ L L M 8 * FL M A S PN ATS L L L S
- A Y * C H S8 F-* WQ V @M RRV CF * V

7861 - TCTGCTTCTGTGTACTACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCAAGCT - 7920
-% A 5 VvV ¥ ¥ 5§ Q L M C ¢g P I L L L D Q A
- L L L CTOTWV S * CANULTFTCTCTLTZKL
- ¢ F ¢ VL QS ADVZPTY S VA * P 5 5

7921 - CTTGTATCAAACGTTGGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGTC - 7980
-L VvV 5 N V 6 Db S§ T EV S VvV KMF DAY V
- L ¥ Q TULEI WV L K F PLRICILMTIELMS
- ¢ I X R W R * ¥ * 8 F R * DV * C L C R

7981 - GACACCTTTTCAGCAACTTTTAGTGTTCCTATGGAMAAACTTAAGGCACTTGTTGCTACA - 8040
-p T F 8§ A TF S5 V P MEHKIULKALWV AT
- T P F Q QL L ¥V F L WUHKMNTZILH RUHEHILTILTILQ
- H L F $S N F * ¢ S Y G KT * G T C C Y 5§

B041 - GCTCACAGCGAGTTAGCAAAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCA - 8100
-A H S E L A KG VAL DGWVUL S TF WV S8
- L T A S * Q RV * L * MV S F L H S C Q
- S ¢ R V 58 K G C 8 F R WOCUPF Y I RV 8§

8101 - GCTGCCCGACAAGGTGTTGTTGATACCGATGTTGACACARAGGATGTTATTGAATGTCTC - BLE0
-4 A R Q GV VD TDUV DT KDV I ECTL
- L P D KV L L I P ML T ¢RMTULIULDNUWVS
- ¢c P TR COC™* Y R C* HEKGT CY * M S5 Q

8161 - AAACTTTCACATCACTCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTC - 8220
-K L §S HH $ DL E WV T GD S CNNTFMIL
- N FH I T LT * K * Qv TV VvV T I § C S
- T F T § L * L R &8 D R * Q L * Q F H A H

8221 - ACCTATAATAAGGTTGAARACATGACGCCCAGAGATCTTGGCGCATGTATTGACTGTAAT - 8280
-T ¥ N K V ENM TPRDILGAC I DOCN
- P I I R L KT * R P E I LAUHUVUIL TV M
N L * * g * K H D A Q R S W RMY * L * C

8281 - GCAAGGCATATCAATGCCCAAGTAGCAAAARGTCACARTGTTTCACTCATCTGGAATGTA - 8340
-A R H I N A Q V A K S HNWV S L I WNV
- § G I 5§ M P K * Q KV T M F H S8 8 G M *
- K A Y Q C P § 5 K K 8 @ ¢ F T HL E C K

8341 - ARAGACTACATGTCTTTATCTGAACAGCTGCGTAAACAAATTCGTACTGCTGCCARAGAAG - 8400
-K D ¥ M 5 L §$ E Q L R K QI R T A A KK
- K T TCL Y L N S CV NI KV F VL L F R R
- R L H WV F I * T A A * TN S Y C C Q E E

8401 - AACAACATACCTTTTACACTAACTTGTGCTACAACTAGACAGGTTGTCAATGTCATAACT - 8460
-N N I P F T L TOCATTTURGQVV V NV I T
- T T ¥ L L H * L VvV L Q L D RUL S M s * L
- ¢ H T F Y TN L CY N * TG COQCHNY
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Figure 16-L

8461 - ACTAAAATCTCACTCAAGGGTGGTAAGATTGTTAGTACTTGTTTTAAACTTATGCTTAAG - 8520
-T K I 8§ L K 6 6 K I Vv 8§ T C F K L M L K
- L K 5 HS§5 R V VR L L VL VL NULTCTLR
- * N L T Q 6 W * D C * ¥ L F * T Y A * G

8521 - GCCACATTATTGTGCGTTCTTGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACA - 8580
-A T L L €V L A ALV CY I VM PV HT
- P H ¥ ¢C A F L L HWVF WV I S L CQY I H
- H I I vV R S CC I 6L L Y R Y A S T Y I

8581 - TTGTCAATCCATGATGGTTACACAAATGAAATCATTGGTTACAAAGCCATTCAGGATGGT - 8640
-L 8 I H b G ¥ TN E I I G Y K a I Q D G
- C Q 5 M M VvV T QM K S5 L VT K P FRMV
- v N P * W L H K * N H W UL Q S H S G W C

8641 - GTCACTCGTGACATCATTTCTACTGATGATTGTTTTGCAAATAAACATGCTGGTTTTGAC - 8700
-¥Y TR D I I §S T D DOCF A NI KUHAGF D
- 8§ L ¥V TS F L L M I V L QINMMTULUWVILT
- H & * H H F ¥ * * L F C K * T C W F * R

8701 - GCATGGTTTAGCCAGCGTGGTGGTTCATACAMMAATGACAAAAGCTGCCCTGTAGTAGCT - 8760
-A W F S Q R G G § ¥ K N D K S C P V V A
- H G L A 8 VvV VvV V HT K M T K A A L * * L
- M VvV * P A W W F I QO K * Q KL P C s § C

8761 - GCTATCATTACAAGAGAGATTGGTTTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGA - 8820
-A I I TR E I G F I VvV P GL P G TV L R
- L § L Q BE R L VS * CLAYURUWVL C * E
- ¥y H ¥ K R D W F H S A W UL TG Y C A E S

8821 - GCAATCAATGGTGACTTCTTGCATTTTCTACCTCGTGTTTTTAGTGCTGTTGGCAACATT - 8880
-A I N G D F L H F L P RV F S A V G NI
- P s M VvV TS ¢ I F Y LV FL VL L AT F
- N g w * L 'L A F S T S CF * C C W Q H L

8881 - TGCTACACACCTTCCAARACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCGTTCTT - 8940
- Y TP S5 KWL I E Y & DF AT S A C VL
- A T H L P N S L 5§ I V I L L P L L A F L
- L H T F Q T H * Vv * * F CVY L C L R 5 C

8941 - GCTGCTGAGTGTACAATTTTTAAGGATGCTATGGGCAAACCTGTGCCATATTGTTATGAC - 9000
-A A E C T I F K D A M G K P V P Y C ¥ D
- L L 5§ V Q F L R M L WAWNTILTUCHTI VM T
- ¢ * v ¥Y N F * G C Y 6 ¢ TCA I L L * H

9001 - ACTAATTTGCTAGAGGGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTG - 9060
-T N L L E G S I § ¥ S EL R P D TR Y V
- L I ¢ * RV L F L I V §F V Qg TULV M C
- + F AR G F Y F L * * A § S R H S L C A

9061 - CTTATGGATGGTTCCATCATACAGTTTCCTARCACTTACCTGGAGGGTTCTGTTAGAGTA - 9120
-L M D G S I I Q F PN T Y L E G 5§ V R V
- L WMV P S Y S5 F L TULTTW®RUV L L E *
- Y G W F H H TV S * HL P G G F C * § 5

9121 - GTRACAACTTTTGATGCTGAGTACTGTAGACATGGTACATGCGAAAGGTCAGAAGTAGGT - 9180
-¥Y¥ T T F DA E Y C R HGTTCETR S5 E V G
- * L L M L S TV DMV HAMAMIEKG Qg K * V
- N N F * ¢ * VvV L * T W ¥ M R K ¥V R S R Y

9181 - ATTTGCCTATCTACCAGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCA - 9240
-1 ¢ L §8 T S G R WV L NUNEUBHRBRTYRATUL S
- FP A Y L P ¥V V DG F L I M S I TETIL Y Q
- L P I ¥ Q W * M G § * * * A& L Q 85 5 I R
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Figure 16-M

GGAGTTTTCTGTGGTGTTGATGCGATGAATC TCATAGCTAACATCTTTACTCCTCTTGTG - 9300
-6 VvV F C GV DA M®NILTILEIAWNTIFEFTZPLV
- EF S VVLMMUER™*I S * L T UL L L L C
- § F L WC * CDE S HS * HL Y 5§ s C A

9301 - CAACCTGTGGGTGCTTTAGATGTGTCTGCTTCAGTAGTGGCTGETGGTATTATTGCCATA - 9360
-Q PV G AL DV S A SV V AG G I I A I
- N L WV L *M4¥CL L Q * WLV VL L P Y
- T C G C F RCV CF S 5 G W WY Y CHI

9361 - TTGGETGACTTGTGCTGCCTACTACTTTATGAAATTCAGACGTGTTTTTGGTGAGTACAAC ~ 9420
-L VvV T C A A Y Y FM KT FR® RV F G E ¥ N
- W * L ¥V L P TTUL * N S DV F L V §TT
- 6 b L ¢CCL L L Y EIQTTZ CTF W * V QP

9421 - CATGTTGTTGCTGCTAATGCACTTTTGTTTTTGATGTCTTTCACTATACTCTGTCTGGTA ~ 9480
-H VvV vV A AN AL L F L M S8 F T I L CL V
- M L L L L M B F CF * CL S L ¥ § V W Y
- ¢c ¢ccc *CTPF V F DV FHY TUL S G T

9481 - CCAGCTTACAGCTTTCTGCCGGGAGTCTACTCAGTCTTTTACTTGTACTTGACATTCTAT - 9540
-?P A Y 58 F L P GV Y S VvV F YL Y L T F Y
- ¢ L TA FCREJSTOQSFTOCT * H S I
- s L QL § A G § L L S L L L VL DTIULF

9541 - TTCACCAATGATGTTTCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATT - 9600
-F T N DV S F L A HL Q W F AMUP S P I
- 8§ P MM FH S WL T FNGTILPOCTFILULL
- H Q * ¢ F I L G § P S M V CHV F § Y C

9601 - GTGCCTTTTTGGATAACAGCAATCTATGTATTCTGTATTTCTCTGAAGCACTGCCATTGG - 9660
-V P F W I T A TI Y V F C I S L K HUCHW
- ¢ L F G * Q ¢ S MY S WV FL * 8§ TATIG
- A F L DN SNILOCTIIULYPF S EATLUPILV

9661 - TTCTTTAACAACTATCTTAGGAAAAGAGTCATGTTTAATGGAGTTACATTTAGTACCTTC - 9720
-F F NN Y L R K®RWVMVFWNGWVTT F S§ TF
- §$ L TT I L G K E S CLMETULUHTLV P S
- L * Q L 8§ * E K 8§ H VWV * W s Y I * ¥ L R

9721 - GAGGAGGCTGCTTTGTGTACCTTTTTGCTCAACAAGGAAATGTACCTAARATTGCGTAGC - 9780
-E E A AL CTF L LN KEMMTYUL KL R S
- R R L L CV P F CSTURIEKZCT®* NCV A
- G G C F V ¥ L F A Q Q G NV P K I A * R

9781 - GAGACACTGTTGCCACTTACACAGTATRACAGGTATCTTGCTCTATATARCARGTACAAG - 9840
-E T L L P L T Q Y NR Y L AL Y N K Y K
- R HCCHLHS I T™G I L L Y I ™S8 T S
- DTV ATY TV *0Q Vs CSsS I *YQV QW

9841 - TATTTCAGTGGAGCCTTAGATACTACCAGCTATCGTGAAGCAGCTTGCTGCCACTTAGCA - 9900
-¥Y F § 6 AL DTT S Y REAWBATCTCHTL A
- I § v BE p * I L P A I ¥V K Q L A A T * 0
- F g W SLRY Y QLS * 8 S8 LL PL S K

9901 - AAGGCTCTAAATGACTTTAGCAACTCAGGTGCUTGATGTTCTCTACCAACCACCACAGACA - 9960
-K A L ¥ D F S N § G A DV L Y QB P QT
- R L * M T L AT V L M F § TNHUH R H
- G S K * L * ¢ L R C* CSL PTTTDTI

9241
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Figure 16-N

9961 - TCAATCACTTCTGCTGTTCTGCAGAGTGGTTTTAGGAAAATGGCATTCCCGTCAGGCAAA - 10020
- I T S5 AV L Q 8 G F R KMATF P S G K
- ¢ § L L L F RV VLG EKWUHS R Q A K
- N H F CC S A B WUPF * E NG I PV R QS

10021 - GTTGAAGGGTGCATGGTACAAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTG - 10080
-¥v EG C MV QV TCGTTTULNGTIL WL
- L K G A W Y K *= P VvV E L QL L M D C G W
- * R V H G T S N L WNYWNS * W IV VG

10081 - GATGACACAGTATACTGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCT - 10140
-pD DTV ¥Y CPRHV I CTHAETDMMTLNP
- M T Q Y T V Q DM S F A Q QX TCULIL
- * H S I L $ KT OCHTULHS RRHA®* 5 *

10141 - AACTATGAAGATCTGCTCATTCGCAAATCCAACCATAGCTTTCTTGTTCAGGCTGGCAAT - 10200
-N ¥ E DL L I R X 8§ N H S F L V Q A G N
- T M K I ¢ S F A NUPTITTIATF L F RUL A M
- L * R 8 A H S QI Q P *L S C S GWOGC

10201 - GTTCAACTTCGTGTTATTGGCCATTCTATGCARAATTGTCTGCTTAGGCTTAAAGTTGAT - 10260
-v Q L RV I G H S M QNCULULZERTLZKWV D
- F N F VL LATITILTGCIEKTIWVCLGL KL I
- s T § C Y WP F Y A KL S A * A * 5 * ¥

10261 - ACTTCTAACCCTAAGACACCCAAGTATAMATTTGTCCGTATCCAACCTGGTCAAACATTT - 10320
-T § N P KT P K Y K F VRIQPGOQQTTF
- L L TLRHZP S I NL S8V §NTILVWV K HF
- F * P * D T Q V * I C P Y P T W S N I F

10321 - TCAGTTCTAGCATGCTACAATGETTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCT - 10380
-8 VL AC Y N G S8 P S5 GV Y QCA MR P
- @ F *H A TM V HH UL V F I § V P * DL
- § § S M L Q W F T I W CUL S V CHE T *

10381 - AATCATACCATTAAAGGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATT - 10440
-N H T I K G § F L N G 5 C G § V G F N I
- I I P L KV L § L M DHUVV VL VL TTL
- S Y H * RF F P * W I MW ™* CWF * H *

10441 - GATTATGATTGCGTGTCTTTCTGCTATATGCATCATATGGAGCTTCCAACAGGAGTACAC - 10500
-D'Y D C V 8 F C Y M HHMETLUPTG V H
- I M I A C L 85 A I C I I WS F Q QE Y T
- L * L RV F L L ¥ A S Y G A S5 NUZ RS TR

10501 - GCTGGTACTGACTTAGAAGGTAAATTCTATGGTCCATTTGTTGACAGACAAACTGCACAG - 10560
-A G TDILE®BG K F ¥ G P F V DZROQTAQ
- L VL T * ¥ VvV N S M V HL L T D K L HR
- W ¥ * L R R * I L W S I C * Q@ T NICT G

10561 - GCTGCAGGTACAGACACAACCATAACATTAAATGTTTTGGCATGGCTGTATGCTGCTGTT - 10620
-A A GTDTTTI T LNV L A WIL Y A AV
- L @ VvV Q T Q P * H * M F WHG CMIL L L
- C R Y R E N HN I K CF GMAVCCTCY

10621 - ATCAATGGTGATAGGTGGTTTCTTAATAGATTCACCACTACTTTGAATGACTTTAACCTT - 10680
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Figure 16-O

10681 - GTGGCAATGAAGTACAACTATGAACCTTTGACACAAGATCATGTTGACATATTGGGACCT - 10740
-V AM K ¥Y N Y E P LTQDUHUVDTITLSGP
- W 9 * 8§ TTMMNUL™* HEKTIMTLTYWDL
- G N EV QL * T F D TR S C * HI G T S

10741 - CTTTCTGCTCARACAGGAATTGCCGTCTTAGATATGTGTGCTGCTTTGARAGAGCTGCTG - 10800
-L §S A Q T G I A V L DM CAA ATLIEKTETLTL
- F L‘L K @Q E L P &§ * I C V L L * K s C C
- F C § N R N C R L R ¥ V CCFEURA A A

10801 - CAGRATGGTATGAATGGTCGTACTATCCTTGGTAGCACTATTTTAGAAGATGAGTTTACA - 10860
-0 N G M N @R TTI LG S T I L EUDEF T
- R MV * MV VL S LV ALF * KM S L H
- EW VY E W S Y ¥ P W * HY F RR * V ¥ T

10861 - CCATTTGATGTTGTTAGACAATGCTCTGGTGTTACCTTCCAAGGTAAGTTCAAGAAAATT - 10920
-P F DV VEREQOC S GV T F QG KF KIEKI .
- H L M L L DN A L WV L P S KV § 5 R KL
- I * ¢ C * TM UL WOCY L PR * ¥V Q ENC

10921 - GTTAAGGGCACTCATCATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTT - 10980
-V K G T H H WML L T F L T S L L I L V
- L RAL I I GCVF * L S8 * HHY * F L F
- * G H S &8 L D A FNVFILDTITTIUDSC S

10981 - CAAAGTACACAGTGGTCACTGTTTTTCTTTGTTTACGAGAATGCTTTCTTGCCATTTACT - 11040
-Q § T QW S L F F F V Y ENA ATFULPF T
- KV HS GHCF SLFTRMILS CHULL
- K ¥ T VvV v ™V F L ¢ L RECVFULATI Y §

11041 - CTTGGTATTATGGCAATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAAGCACGCATTC ~ 11100
-L G I M A I A A C A M ULILV KHZEKHATF
- L VL W LLHWVILCOCULIULS I & TH S
- W Y ¥ G N C C M C Y A aAaC * A * A RIL

11101 - TTGTGCTTGTTTCTGTTACCTTCTCTTGCARCAGTTGCTTACTTTAATATGGTCTACATG ~ 11160
-L C L FL L P S L ATUWVAYVFHNMZUVYM
- ¢ A CF CY L LL QL L TZULTIWS TOC
- vV L v §$ v T F S5 CN S CCLL * ¥ G L H A

11161 - CCTGCTAGCTGGGTGATGCGTATCATGACATGGCTTGAATTGGCTGACACTAGCTTGTCT -~ 11220
-P A S WV MR I MTWILETLA ATUDT S L §
- L L AG *CWV S * HG UL NWZULTTUL AC L
- £ * L 6 DA Y HDMA®™* I G * H *~ L V W

11221 - GGTTATAGGCTTAAGGATTGTGTTATGTATGCTTCAGCTTTAGTTTTGCTTATTCTCATG - 11280
-6 ¥ R L K D CV M Y A S AL V L L I L M
- ¥ I 6 LRI VLLOCMULOGQL®*TFOCCLF 5§ *
= L * A * G L C Y V CVF S F S F A Y 5 HD

11281 - ACAGCTCGCACTGTTTATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATT - 11340
-T A R T WV Y D D AAR®RV WTLMNUWVI
- Q L AL FMMMILILDUVF GH * * M S5 L
- $ S H CL * * ¢CC* TCULUDTWDETCHY

11341 - ACACTTGTTTACAAAGTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCC - 11400
-T L V ¥ K V ¥ ¥ 6 N AL D QA ATI S MW A
- HL F T K S T™MM UV ML * I KL F P C G P
- T C L Q $ L L W * C F R S S Y F HUV G L
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Figure 16-P

11401 - TTAGTTATTTCTGTAACCTCTAACTATTCTGGTGTCGTTACGACTATCATGTTTTTAGCT - 11460
-L VvV I 8 VvV T § N Y S5 GV V T T I M F L A
- * L, F L * P L T I LV S5 L RL S8 CF * L
- s Y F ¢ N L * L F WOCUR Y DY HV F 8§ *

11461 - AGAGCTATAGTGTTTGTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACC - 11520
-R A I ¥V F V CV EY Y PLULVF I TGWHNT
- EL *C L CV L § I THOCY L L L A TP
- s Y 5 VvV cwvec * VvV L P IV I Y Y W Q HEL

11521 - TTACAGTGTATCATGCTTGTTTATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGGC - 11580
-L Q € I M L VY C F L G Y COCOCOCYF G
- Y 8 v 8§ ¢ L F I Vv 5 * A I V A A AT L A
- T vV Y H A CL L F L R L L L L L L L W F

11581 - CTTTTCTGTTTACTCAACCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTC - 11640
-L F CLLNU RYFRLTULUGWV Y DY L V
- F § VY s TV TSOGULLLVF MTTWS
- F L F T ¢ P L L © A ¥ 5§ W C L * L L G L

11641 - TCTACACAAGAATTTAGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATT - 11700
- T Q E F R Y M N 5 Q 6 L L P P K S S5 I
- L H K ¥ L G I ~ TUPUZRGPFCLLRV V L
- Yy T R I *V ¥ E L P G A F A S * E * ¥ *

11701 - GATGCTTTCAAGCTTAACATTAAGTTGTTGGGTATTGGAGGTARACCATGTATCAAGSTT ~ 11760
-D A F K L N I K L L 6 I G G K P C I KV
- M L § $ L T L S C W WV L E WV N HV § R L
- C F QA *H * V VvV G Y WR * T MY QG C

11761 - GCTACTGTACAGTCTARAATGTCTGACGTAAAGTGCACATCTGTGGTACTGCTCTCGGTT - 11820
-A T V Q S KM S DV K CT SV VL L 85V
- L L ¥ § L K CL T * S A HL WY C S R F
- Yy ¢ TV * NV * R KV HICGTHAILG S

11821 - CTTCARCAACTTAGAGTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACAACTCCAC - 11880
-L @ Q L R V E § § 8§ K L W a0 C V Q@ L H
- F N NL E * 8 HLULWNTZG CGHNWVYNIST
- s T T * 8§ RV I F * I VGTMOCTTP Q

11881 - AATGATATTCTTCTTGCAAAAGACACAACTGAAGCTTTCGAGAAGATGGTTTICTCTTTTG - 11940
-N D I L L A KD TTEWATFEZ KMV S L L
- M I F F L Q KT ULU KULSURZERWTFILFC
- * ¥ § § C KR HN * S F RETDTGT F 8 F V

11941 - TCTGTTTTGCTATCCATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGARATGCTC - 12000
-8 vV L L §$ M ¢ G AV DI NUZRIULUCEEMTL
- L. F C Y P CRWYVUL *TULIGOCAW®RZEKTC S
- C F A I H A G COC® RH* * V¥V V RGN AR

12001 - GATAACCGTGCTACTCTTCAGGCTATTGCTTCAGAATTTAGTTCTTTACCATCATATGCC - 12060
-D N R A TUL QA I A S EF S S8 L P & Y A
- I TV L L F R L L L Q@ N L V L ¥ HH M P
- * P C ¥ § 5 G Y CF RI*F F T I I CR

12061 - GCTTATGCCACTGCCCAGGAGGCCTATGAGCAGGCTGTAGCTAATGGTGATTCTGAAGTC - 12120
-A Y A T A Q E A Y E Q AV A NGUD S E V
- L M P L PR R P M S R L * L M V I L K S
- L C HC®PGOGUL * A GC S * W ™*F * 5 R
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12121 - GTTCTCAARARGTTAAAGAAATCTTTGAATGTGGCTAAATCTGAGTTTGACCGTGATGCT ~ 12180
-%¥ L K K L K K 8§ L N VvV A XK S E F D R D A
- F S K S * R N L * M WILNTULSTILTUV ML
- 5 0 K VvV K E I F E C G * I * v * P * C C

12181 - GCCATGCAACGCAAGTTGCCAAAAGATGGCAGATCAGGCTATGACCCAAATGTACAAACAG - 12240
-A M Q R K L E KM A D QAMT QMM Y K Q
- P CNASWE KRWOQTIRTIL™* P KCTNR
- H A T Q V G KD G R S G Y D P NV QTG

12241 - GCAAGATCTGAGGACAAGAGGGCAAAAGTAACTAGTGCTATGCARACAATGCTCTTCACT - 12300
-A R &S E D K R A KV TS A M QQTMILTF T
- ¢ DL RTHRGQE K * L V LCZKOQZGCS5 5 L
- K I * 6 Q E G K 5 N * C Y A NWNATL H Y

12301 - ATGCTTAGGAAGCTTGATARTGATGCACTTAACAACATTATCAACAATGCGCGTGATGGT - 12360
-M L R ¥ L D NDATLNINTITINUMNATRTDG
- ¢ L 6 5L I M MHBLTTULSTMRUV MV
- A * E A * * * ¢ T * Q HY QQCaA * WL

12361 - TGTGTTCCACTCAACATCATACCATTGACTACAGCAGCCARACTCATGGTTGTTGTCCCT - 12420
-C ¥V P L N I I P L TTAWAUI KTULMUWVV WV P
- V F HS TS Y H * L Q Q P NS WILUL S5 L
- €8S T Q HHTTIODJY S S§QTHTGT COCUP *

12421 - GATTATGGTACCTACAAGAACACTTGTGATGGTAACACCTTTACATATGCATCTGCACTC - 12480
-D Y G T Y K N T OCDGNTFTY A S AL
- I M VvV P TR TULUV MV TP LHMUHILH S
- L W Y L Q EH L * W * HL Y I CTICTTL

12481 - TGGGAAATCCAGCAAGTTGTTGATGCGGATAGCAAGATTGTTCAACTTAGTGARATTAAC - 12540
-wWw E I Q¢ Q vV v D A D S K I V QL 85 E I N
- G K $ 8§ K L L Mm R I AR L F N L V KL T
- G N P A SC* CG *QDOCST* * N * H

12541 - ATGGACAATTCACCAAATTTGGCTTGGCCTCTTATTGTTACAGCTCTAAGAGCCAACTCA - 12600
'-M D N S P N L A WUPUL IV TATLTRANS
- w T I H ¢ I WL G L L L L ¢ L * EP T @Q
- G Q FTKF GULA ASTYCVY S S8 K S QL S

12601 - GCTGTTAAACTACAGAATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCG - 12660
-A V K L Q N N EL S PV AL RQMSsS C A
- L L N Y R I M N * vV Q * HY D R C P V R
- ¢ *TTZE™* * T ESS§STTTDVLCG

12661 - GCTGGTACCACACAAACAGCTTGTACTGATGACAATGCACTTGCCTACTATAACAATTCG - 12720
-A G T T Q T A CTDODNA AL AY Y NN S
- L vV P H K Q L Vv L M- T M H L P T I T I R
- W Y H T N § L Y * * g ¢ T C L L * Q F E

12721 - AAGGGAGGTAGGTTTGTGCTGGCATTACTATCAGACCACCAAGATCTCAAATGGGCTAGA - 12780
-K 6 G R F VvV L A L L S DHUQDILK WA R
- R E ¥V G L CWH Y Y Q TTIE KIS NGULTD
- G R * VvV ¢C A G I TIURUPZPRS QMG * I

12781 - TTCCCTAAGAGTGATGGTACAGGTACAATTTACACAGAACTGGAACCACCTTGTAGGTTT - 12840
-F P K §8 DG TG T I Y TETLEP P C R F
- § L RV M VvV 0 V Q F T Q N WNHULV G L
- P * E * W ¥ R ¥ N L B R T G T™ T L * V C

12841 - GTTACAGACACACCAAAAGGGCCTAAACTGAAATACTTGTACTTCATCARAGGCTTARAC - 12900
-¥Y T D T P K G P K ¥V K Y L ¥ F- I K G L N
- L Q THQ KGL K * NTTZGCTS S KA * T
- Y R H T K R A * S E I L V L H Q R L K Q
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12501 - AACCTAAATAGAGGTATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGECTGGA - 12960
-N L N R 6 M ¥V L G S L A ATV RULOQAG
- T * I E V W C W AV * L L Q Y V F RL E
- P K * R Y G A G Q F s CY S T S s G W K
12961 - AATGCTACAGAAGTACCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGAC - 13020
-N AT EV P AN STV L S F CAFAWVD
- M L 0 K Y L P I QL € F P SV L L Q * T
- ¢c Y R S TOCOQF FNCAFTLTLTCFTCS R P
13021 - COTGCTAAAGCATATAAGGATTACCTAGCAAGTGGAGGACARCCAATCACCAACTGTGTG - 13080
- P A K A Y K D Y L A § G G Q P I T N C V
- L L K H I R I T * @Q V EUDUNOGQSPTWV *
- c * 5 1 * 6 L P S KWURTTNU HOGQTLCE
13081 - AAGATGTTGTGTACACACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAAC - 13140
-¥ M L CTH TG TG QATITWV TP E AN
- R C C WV HTL WV QDR QLUL * HQIZ KTLT
- D VWV Y T HW Y R TGMNY CNT®R S * H
13141 - ATGGACCAAGAGTCCTTTGGTGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTGAC - 13200
-¥M D Q E S F 6 6 A S CCLYOCRTZGCHTID
- W T XK 8§ P L V ¥V L H VWV C IV DATTUL T
= G P R V L WWCF M L &8V L * M P H * P
13201 - CATCCAAATCCTAAAGGATTCTGTGACTTGAAAGGTARGTACGTCCARATACCTACCACT - 13260
-H P N P ¥ G F C DL K GUHKUYV QI PTT
- I @ I L ¥ D 8§ VvV T * KV & T s K Y L P L
- S K s * R I L * L ER * V R P N T Y H L
13261 - TGTGCTAATGACCCAGTGGGTTTTACACTTAGAAACACAGTCTCTACCGTCTGCGGAATG - 13320
-C A N DUPV G F TL RWMNTTVWVCTWVCGM
- vV L M T Q WV L HL ET QS V P S A E C
- cC * * P § G F ¥ T * K H S L ¥ R L R N V
13321 - TGGAAAGGTTATGGCTGTAGTTGTGACCAACTCCGCGAACCCTTGATGCAGTCTGCGGAT - 13380
-Ww K G ¥ G ¢ § CDQLREUPTLMG QSATD
- 6 K VvV M AV VYV WV TNSANUP * C S5 L R M
- E R L WL * L * P TPURTTULUDA AUV C G C
13381 - GCATCAACGTTTTTAAACGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACACCGTGCGGCA - 13440
-A S T F L N G F A WV * V¥V QP V L HR A A
- HQ R F * T G L R C K OC S5 P S Y T V R H
- i1 N VvV F KR V C GV S A A2 RLTUPCGT
13441 - CAGGCACTAGTACTGATGTCGTCTACAGGGCTTTTGATATTTACAACGARARAAGTCCTG - 13500
-Q AL VLM S 8§ TGULILTITFTTEKIEKUVL
- R H * ¥ * CRL Q G F * ¥ L 0 RHKKICW
- G T S T DV V Y R A F DI Y N EK S5 A G
13501 - GTTTTGCAMAGTTCCTAAAAACTAATTGCTGTCGCTTCCAGGAGARGGATGAGGAAGGCA - 13560
-V L 0 § 5 * KL I AV A S R RRMT R K A
- F C KV P KN * L L S L PGEG * G R Q
- F A K F L K T N C C R F Q E KD EE G N
13561 - ATTTATTAGACTCTTACTTTGTAGTTAAGAGGCATACTATGTCTAACTACCAACATGAAG - 13620
-1 ¥ * T L T L * L R G I L CL T TMNMK
- F I R L L L ¢C S§ * E A Y YV *L P T * R
- L L D S§ Y F V¥V V KR HTMS N Y Q HE E
- AGACTATTTATAACTTGGTTAAAGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCAAGT - 13680
-R L F I T W L K I VvV Q RL L 8 MM TTF 5 5§
- b Y L * L G * R L § S G CC &P * L F Q V
- T I ¥ N L V K DOCU®PAWVAV HDTFTFKF

13621
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13681 - TTAGAGTAGATGGTGACATGGTACCACATATATCACGTCAGCGTCTAACTAAATACACAA - 13740
-L E * M VvV T W ¥ H I Y H VWV § VvV * L N T Q
- * § R W * HG T T Y I TS A SN ™* I HN
- R ¥V D G DM V P HI SROQPRILTIEK Y TMHM
13741 - TGGCTGATTTAGTCTATGCTCTACGTCATTTTGATGAGGGTAATTGTGATACATTAAARG - 13800
-Ww L I * S M L ¥ V I L M RV I V I H * K
- G * F §s L ¢ s T S P8 *» * g * L * ¥ I KR
- A DL V Y A L R HF DEGW®NTCUDTL K E
13801 - AAATACTCGTCACATACAATTGCTGTGATGATGATTATTTCAATARGAAGGATTGGTATG - 13860
-K Y § §s # T I A VvV M M I I § I R R I G M
- N T RHI @ L L * * * L F Q * E G L V *
- I L VvV T Y N CCDODUDYF N KK KUDMWYTD
13861 - ACTTCGTAGAGAATCCTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCC - 13920
-T & * R I L T § ¥ A ¥ M L T * ¥V § V Y A
- L R R E §8 * H L TR I C®* LR * A CT P
- F VvV EN P D I L R V ¥ A N L G E R V R Q
13921 - AATCATTATTAAAGACTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCG - 13980
-N H ¥ * R L ¥ N § A M L C ¥V M ¢ A L * A
- I 1 I ¥ b ¢TI L R CY A * CRHUOCRR
- 5 L L K T VvV Q F CDAMZERUDA AGTIV G V
13981 - TACTGACATTAGATAATCAGGATCTTAATGGGAACTGGTACGATTTCGGTGATTTCGTAC - 14040
-¥Y * H * I I R I L M G TGTI SV I S Y
- T p I R * §$ G § * W EULWVRVF®R * F R T
- L T L DN ©Q DL N GNWYDVF G DF V Q .
14041 - AAGTAGCACCAGGCTGCGGAGTTCCTATTGTGGATTCATATTACTCATTGCTGATGCCCA - 14100
-K * H Q A A E F L L W I H I THC * C P
- 8§ § T R L R S 8§ ¥ C G F I L L I A D AH
- v A P G C GV P I ¥V D S Y ¥ S L L M P I
14101 - TCCTCACTTTGACTAGGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCAAAAC - 14160
-%$ §$ L * L G HW L L S P I WMILTI S Q N
- P H F D * @G I G C * V P Y G C * 5 REK T
- L T L TR AL A A E S HMDATDTLAZEK P
14161 - CACTTATTAAGTGGGATTTCCTGAAATATGATTTTACGGAAGAGAGACTTTGTCTCTTCG - 14220
-H L L § G I ¢ * N M I L R K R DF V 5 58
- T ¥ * v G F A E I * F Y GRETTUL S5 L R
- L I ¥ W DL L K ¥ D F T™ETEURULTGCULF D
14221 - ACCGTTATTTTAAATATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTTGGATG - 14280
-T v I L N I ¢ T R H T I P I V L T V W M
- P L F * I L G P DI P S5 Q L ¥ * L F G *
- R ¥ F K'Y WD ©Q T Y HP N C I NOCILUDTD
14281 - ATAGGTGTATCCTTCATTGTGCARACTTTAATGTGTTATTTTCTACTGTGTTTCCACCTA - 14340
-I 6 vV §8 F I v ¢ T L M CY FLUL CVFHL
- * Yy ¥Y P 8 L € X L * C VvV I F ¥ C V § T ¥
- R € I L HC A MNJVFWNWVILVF STV F P PT
14341 - CAAGTTTTGGACCACTAGTAAGAAAAATATTTGTAGATGGTGTTCCTTTTGTTGTTTCAA - 14400
-Q v L b H * * E K Y L * MV F L L L F Q
- K F W T™TS 8 K KNI CRMWZGCSFCCTF N
- s # G P L VR K I F VDGWV P F VWV S5 T
14401 - CTGGATACCATTTTCGTGAGTTAGGAGTCGTACATAATCAGGATGTAAACTTACATAGCT - 14460
-L D T I FV S * E S Y I I RM * T Y I A
- W I P F § * YV R S R T *5 G C KL T * L
- G Y H F R EL 6V V HNOGQDUV NTULUHS 5




Patent Application Publication Mar. 9, 2006 Sheet 111 of 273  US 2006/0053516 Al

Figure 16-T

14461 - CGCGTCTCAGTTTCAAGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTT - 14520
-R V 5 V¥V S RNTF * ML L I QL CMZ© QL
- A S Q F QG TVF SV CC * S S Y A C S F
- R L S F KE L L V Y a A DPAMHAZBLES

14521 - CTGGCAATTTATTGCTAGATAAACGCACTACATGCTTTTCAGTAGCTGCACTAACAAACA - 14580
-L A I Y €C * I N A L HOATFOQ™* L H * QT
- W Q F I AR * TH Y ML F S S CTMNKQ
- 6 N L L L DKW RTTTGCTFSV AAMTLTNN

14581 - ATGTTGCTTTTCAAACTGTCAAACCCGGTAATTTTAATAAAGACTTTTATGACTTTGCTG - 14640
-M L L F KL SN PV I L I ¥ TFMTTLL
- ¢ ¢c F S NCOQTH® RT™*F * * RLL * L C C
- vV A F Q@ TV K P GNTFNZEKDFYDFRAYV

14641 - TGTCTAARGGTTTCTTTAAGGAAGGAAGTTCTGTTGAACTAAARCACTTCTTCTITGCTC - 14700
-¢ L KV S L R K EV L LN ™* NTS S L L
- v *RFL * GRKFC™* TJXTULULTULTCS
- § K G F F K E G & 8§V EL KHTFF F A Q

14701 - AGGATGGCAACGCTGCTATCAGTGATTATGACTATTATCGTTATAATCTGCCARCAATGT - 14760
-R M A T L L S VWV I M T I I VITIOCQQOQSC
- 6 W QRCVYQ * L * L L 8L * 8 A NNV
- DG N AA I S DYDY YRJYNTELTZPTMEC

14761 - GTGATATCAGACAACTCCTATTCGTAGTTGAAGTTGTTGATAAATACTTTGATTGTTACG - 14820
-¥ I 5§ DN 8§ Y 85 * L KL L INTTULTIWVT
- *y g TT@®® I RS * S§C* *= I L * L L R
- DI R QL L F V V EV V DI XKZYTF DTG C YD

14821 - ATGGTGGCTGTATTAATGCCAACCAAGTAATCGTTAACAATCTGGATARATCAGCTGGTT - 14880
-M V AV L M P T K * S L TTIWTINGQTLV
- W WL Y * C Q P S NR * Q S G * I S8 WF
- 6 G C I NANGQUV I V NNULUDIKSATGF

14881 - TCCCATTTAATAAATGGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATC - 14940
-5 H L I NGV RTILDTFTIMTOQ®*V MZBRI
- P I * * MG * G *TLUL * L NETIL * G §
- P F N KWOG KA AURTULY Y DS M S Y E D Q

14941 - AAGATGCACTTTTCGCGTATACTAAGCGTAATGTCATCCCTACTATAACTCAAATGAATC - 15000
-K M HF 8 R I L §V M S S5 L L * L K * I
- R CTF RV Y * A * CHUPJY ¥ N S NE S
- DAL FAY T K RNV VTI®PTTITOQOMMNL

15001 - TTAAGTATGCCATTAGTGCAAAGAATAGAGCTCGCACCGTAGCTGGTGTCTCTATCTGTA - 15060
-L § M P LV QR I ELATP* L V S L S V¥V
- * v CH * C KE * S S HR S WOCUL ¥ L *
- K Y A I S A KNJ RARTUWVAGV S I C 8

15061 - GTACTATGACAAATAGACAGTTTCATCAGAMATTATTGAAGTCAATAGCCGCCACTAGAG - 15120
-¥ L * ¢ I D § F I R N Y * § 0 * P P L E
- Y Y DK * TV S S E I I EV NS RH * R
- T M T N R Q F H Q KL L K S I A ATR G

15121 - GAGCTACTGTGGTAATTGGAACAAGCAAGTTTTACGGTGGCTGGCATAATATGTTARAAN - 15180
-E L L W * L EQ A S F TV AGTI I C * K
- 5 Y CGNWDNZEKOQUVLRWLA®* Y V KN
- A TV V I G T S K F Y G G WHNMMTLZEKT
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15181 - CTGTTTACAGTGATGTAGAAACTCCACACCTTATGGGTTGGGATTATCCARAATGTGACA - 15240
-L F T V M * K L HTUL WUV G I I Q N V T
- ¢ L R * C R NS TP Y GL GL S KM * Q
- Y ¥ 8§ b vV ET P HLMGWDY P K C DR

15241 - GAGCCATGCCTAACATGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCAAARCATARCA - 15300
-E P C L TCL G * W PLLF L L ANTIT
- S HA * HA * DWNOEGLSCSCS QT * H
- A M P N M L R I M A S L V L A REKUEHEWNT

15301 - CTTGCTGTAACTTATCACACCGTTTCTACAGGTTAGCTAACGAGTGTGCGCAAGTATTAA - 15360
-L AV T Y H TV S TG * L T S V R K ¥ *
- L L * L I TP F L @V S5 * RV CA S I K
- C C N L S HRF Y RILANETGCAOQV L 5

15361 - GTGAGATGGTCATGTGTGGCGGCTCACTATATGTTAAACCAGGTGGAACATCATCCGETG - 15420
-v R W S C V A A HY ML N QVWV EHHP V
- * DG HYV WM®RIL TTIOC®*T®RWWNTITIR *
- E M V M CE G 5 L YV K PG GT S5 8§ G D

15421 - ATGCTACAACTGCTTATGCTAATAGTGTCTTTAACATTTGTCAAGCTGTTACAGCCAATG - 15480
-M L © L L M L I ¥V 8L T F V K L L Q P M
- ¢ Y N CLC®* * CL * HL S 5 C Y s 0QC
- A T T A Y AN S ¥V FNTIOCOQHAVWVTANYV

15481 - TAAATGCACTTCTTTCAACTGATGGTAATAAGATAGCTGACAAGTATGTCCGCAATCTAC - 15540
-* M HF F Q L M V I R * L T S M s A I Y
- K ¢ T S§ FN*W * * DS * QVCUPQS5T
- MW A L L S T D G N K I A DK ¥ V R N L Q

15541 - AACACAGGCTCTATGAGTGTCTCTATAGAAATAGGGATGTTGATCATGAATTCGTGGATG - 15600
-N T G § M 8V s I E I GMULIMNZSWM
- T ¢ A L * V S L * K * &6 C* 8§ * I RG ~
- H R L ¥ ECL ¥ RNRUDWVDHEF V D E

15601 - AGTTTTACGCTTACCTGCGTAAACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTG - 15660
-§ FTLTCVWMNTISUP®* *F F L M MPL
- ¥ L R L P A * T F L HDD SV F * * CRZC
= F ¥ A ¥ L R K H F § M MM I L 5 D DAV V

15661 - TGTGCTATAACAGTAACTATGCGGCTCAAGGTTTAGTAGCTAGCATTAAGAACTTTAAGG - 15720
- A I TV T MRIULEKWV * * L AL R T L R
- v L * ¢ * L C G S R F S S * H * EL * G
- C ¥Y N § N ¥ A A Q G L V A S I K N F K A

15721 - CAGTTCTTTATTATCAAAATAATGTGTTCATGTCTGAGGCAARATGTTGGACTGAGACTG - 15780
-Q F F I I K I M C S CL RQUNUWVGUL RL
- § § L L 8 K * CWVHVWV * G KMULD* D *
- vV L ¥ ¥ Q NNV F M S EAZ KT CWTET D

15781 - ACCTTACTAAAGGACCTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGRG - 15840
-T L L K b L T N F A H S I Q C * L N K E
- P Y * R, T §S R I L L T A Y N A S * T R R
- L T K GPHEFC S QHTMTLUWVKQGTD

15841 - ATGATTACGTGTACCTCCCTTACCCAGATCCATCAAGAATATTAGGCGCAGGCTGTTTTG - 15900
- I T C TOCL T Q@ I HQEY * a Qg A V L
- * L RV PAL PRSI KWNTIWRU ERZRTILTFC
- D Y vV Y L P ¥ P D P SR I LG AGCF V

15901 - TCGATGATATTGTCAAARCAGATGGTACACTTATGATTGAAAGGTTCGTGTCACTGGCTA - 15960
-5 M I L § K @ M v BEL * L K G S CHWL
- R * ¥ C Q NR WY TJYD®* KV RV TG Y
- D DI VvV KTbDGTLMTIERTFV S L A I
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15961 - TTGATGCTTACCCACTTACAAAACATCCTAATCAGGAGTATGCTGATGTCTTTCACTTGT - 16020
-L M L T HUL Q N I L I R SMULMSF TC
- * ¢ L P T Y KT S * 5 GV C*CUL S L V
- p A Y P L T K H P N Q E ¥ A D V F H L ¥

16021 - ATTTACAATACATTAGAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATT - 16080
-I ¥ N TLE S Y M M S L L ATOCWTOCI
- F T I H * K v T * * A Y W P HV G H V F
- L Q§ ¥ I R K L H D EL T G HMTUL DM Y 5

16081 - CCGTAATGCTAACTAATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTA - 16140
-P * € * L M I T P H G T G N L § F M R L
- R M A N * * * H L TV L GT * V L * G Y
- vV M L ™ N DN T S R Y WEPEVF Y E A M

16141 - TGTACACACCACATACAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGA - 16200
-C TH H I @ $ C RUL * WV L V ¥ C A I H R
- ¥ H T T Y § L A GCRTCULOCTIUWVOQFTTD
- ¥y T P HTVUL Q AV GACVLCWNSOQT

16201 - CTTCACTTCGTTGCGGTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATG ~ 16260

- F T 5L R CL ¥ * ETTI P ML QV L L *
- S L R C G A CI RURU®PVF L OCOCZHXOCTCUYTD

16261 - ACCATGTCATTTCAACATCACACARATTAGTGTTGTCTGTTAATCCCTATGTTTGCAATG - 16320
-T M § F Q H H TN * C C L L I P M F A M
- P CHF NI TOQQTZI SV VC®* S5 L CLOQTC
- HV I § T S H K L VL S VNP Y V CNA

16321 - CCCCAGGTTGTGATGTCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATT - 16380
-P Q ¥V VM § L M * HNOCTI * EV * a I I
- P R L * ¢CH*CDTTOTJU VS RZERYETLTLTL
- P G C DV TDUVTQRLUYLGGMS Y YC

16381 - GCAAGTCACATAAGCCTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTT - 16440
-A S H I § L P L ¥V FH Y VL MV R F L V
- Q ¥V T * A § H * F S I M C* W S G F WF
- K §$ H K P P I 8 F PLCANGU GQUWVF G L

16441 - TATACAAAAACACATGTGTAGGCAGTGACAATGTCACTGACTTCAATGCCATAGCARCAT - 16500
-¥Y T K T H V * A YV T M S L T S M R * Q H
- I Q K H M C R * Q CH * L Q@ C D S N M
- ¥ K N T C V G § DNV TDFDNATIA ATC

16501 - GTGATTGGACTAATGCTGGCGATTACATACTTGCCAACACTTGTACTGAGAGACTCAAGC - 16560
-¥v I ¢ L M L A I TY L P TUL VL RD S 8
- * L D * ¢ W R L HTOC Q HUL ¥ * E T Q A
- D W TN AMOGD Y I L ANTOCTET&RTILKL

16561 - TTTTCGCAGCAGAAACGCTCAAAGCCACTGAGGAAACATTTAAGCTGTCATATGGTATTG - 16620
-F § Q Q K R S K P L R K HTUL S5 CHMV L
- F R S RN AQQSH*GNTI* AV I WY C
- F A A ETTILIHKATEETTF KULS Y G I A

16621 - CCACTGTACGCGAAGTACTCTCTGACAGAGAATTGCATCTTTCATGGGAGGTTGGAARAC - 16680
-P L ¥ A ¥ Y S L T ENC I F H G R L E N
- H C TR S TUL * ¢ R I A S F M G G W K T
- T V R E VvV L §8 D R EL HUL S WEV G K P
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16681 - CTAGACCACCATTGAACAGAAACTATGTCTTTACTGGTTACCGTGTARCTAARAATAGTA - 16740
-L D HH*TETTMSILL VTV * L K IV
- * 7 T I E Q K L C L ¥ W L P C N * K * *
- R P P L NI RNZYU VP FTSGYRVV T.KN S K

16741 - AAGTACAGATTGGAGAGTACACCTTTGAAAAAGGTGACTATGGTGATGCTGTTGTGTACA - 16800

16801 - GAGGTACTACGACATACAAGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTG - 16860
-EV L RHKTS * MLV I TLTC®*HILTL
- R Y Y DIOQVET CWS®*LULCWVDTISHC
- ¢ T T T Y KL NVGDJYTFVULTSHTWV

16861 - TAATGCCACTTAGTGCACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCT - 16920
-%* CHLVHLTL * CHZEKTSTM®* ETLL A
- N AT *CTJYS S ATRALTECENZYWL
- M P L S A PTTULVZ PQEHTYUVRTITSGTL

16921 - TGTACCCAACACTCAACATCTCAGATGAGTTTTCTAGCAATGTTGCAAATTATCAAAAGG - 16980
-¢ T QO H § T S Qg M S F L AMTILOTITIZKR
- vV PN TO®QHL R *V F * QCCKTULS K G
- Y P TLNTI S DGETF S S NV ANVY Q KV

16981 - TCGGCATGCAARAGTACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTG - 17040
-s A C K S TILH S KDUHZULV ULV RV IL
- R HAKVILZYTTPRTTTWZYW* E S F C
- 6 M Q KY S TULOTGTPZPGTGZK S HTF A

17041 - CCATCGGACTTGCTCTCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATG - 17100
-P §$ DL L S I THTULTLA AT®*CTIRIHATLM
- HR T C § L L P I C S H SV Y G ML S C
- I G L AL Y Y P S AR TIV Y TATC S H A

17101 - CAGCTGTTGATGCCCTATGTGAAAAGGCATTAAAATATTTGCCCATAGATARATGTAGTA - 17160
-Q L L M P Y V K RH* NTIOCTEPE* I NV YV
- § ¢ * CPM* K GTI K TIFAHE RT®*M* *
- AV DALTECTET KA ALT KT YTULUP?PTIDZEKTCS R

17161 - GAATCATACCTGCGCGTGCGCGCGTAGAGTGTTTTGATAAATTCAARGTGAATTCAACAC - 17220
-E S Y L RV RA™* §V L I NSZK* I QH
- N H T CAGCA ART BRVT F * = I QS EFNT
- I I P A RARUVYVETCTPFDTIEKT FHKVNSTTL

17221 - TAGAACAGTATGTTTTCTGCACTGTAARTGCATTGCCAGAAACAACTGCTGACATTGTAG - 17280
-* N S M F S AL * M HCG QZEKQQLTULTL *
- R TV CFILUHTCTI KT CTIH ARTIENINTEC®*HC S
- E QY UV FCTWVUMNATLT®R®ETTA ATDTIUVV

17281 - TCTTTGATGAAATCTCTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTC - 17340
-§ L M ¥ § L WILILTIMTS®* VL S MMTULDF
- L * * ¥ L Y G Y * L *LECTCTO QTC * T §
- F DETI SMATNTYDTILTGSV V NARTIL R

17341 - GTGCAARACACTACGTCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGC - 17400
-V Q N T TSI L ATITLTLDNTYOQZPZPAHC
- C K TULRULVYWZRSOCSTITSZ®PZPHTIA
- A K H Y V Y I GDUPAQTLZ®P®PAZPR RTTLL

17401 - TGACTAAAGGCACACTAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAMAACAR - 17460
- % L K A H* N Q NTIULTIOQCHADTL * K Q
- D *RHTRTT RTITF®*F SV QTZYEHNN
- T K G T L EPETZYTFNZSVCRTULMMEKTI
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17461 - TAGGTCCAGACATGTTCCTTGGAACTTGTCGCCGTTGTCCTCGCTGARATTGTTGACACTG - 17520
-* ¥y § T C S L E L V AV VL L KTULLT L
- R 8 R H YV P WNILSU®PLSC*NC* HOC
- G P DM F L G T CR®ROCUPAETIV DTV

17521 - TGAGTGCTTTAGTTTATGACAATAAGCTAAAAGCACACAAGGATAAGTCAGCTCAATGCT - 17580
-* ¥y L * P M T I 5 * K H TR I 58 @ L N A
- E C F S L * Q@ * A K ST QG * Vs s ML
- S A L V Y D N KK L K A H KD K S A Q C F

17581 - TCAAAATGTTCTACAAAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTC - 17640
-8 K C 5 T KV L L H M M F HL Q 5§ T DL
- § N VL QRCY YT ™*CVFIOCHN Q QT 8§
- K M F ¥ K G v I T H D WV 8§ 8 A I N R P Q

17641 - AAATAGGCGTTGTAAGAGAATTTCTTACACGCAATCCTGCTTGGAGAAAAGCTGTTTTTA - 17700
-K * AL * EN F L HA I L L G E K L F L
- N R R C K RTI S Y TOQSsSCLEIK S CF Y
- 1 6V VvV RETFIUL T RWNU PAWRIEKAWVFI

17701 - TCTCACCTTATAATTCACAGAACGCTGTAGCTTCAARAATCTTAGGATTGCCTACGCAGA - 17760
-§ H L I I HR ™O1L * L Q K S * D C L R R
- L T L * F T ERC S F KNUILRTIAY A D
- S P Y N S Q N AV ASKTIULGULU®PTZQT

17761 - CTGTTGATTCATCACAGGGTTCTGAATATGACTATGTCATATTCACACARACTACTGARA - 17820
-L L I HH RV L N M TM S Y S HEKUL L K
- ¢ * F I T G F * I * L €C H I HTWN Y * N
- vV D S 5 Q 6 8§ E YD Y VI FTOQTTET

17821 - CAGCACACTCTTGTAATGTCAACCGCTTCAATGTGGCTATCACAAGGGCAAMAATTGGCA - 17880
-Q H T L VM 5§ T A S MWIL S QG Q K L A
- 8§ T L L *COQPULQCGYHZXG KN WH
- A H S C N VvV N R FN V a I TR RAIZ KTIGTI

17881 - TTTTGTGCATAATGTCTGATAGAGATCTTTATGACAAACTGCAATTTACAAGTCTAGAAA - 17940
-F C A * C L I E I FM T™NUICWNTIULOQWV * K
- F ¥V HN WV * * R § L * @ T A I Y K S8 R N
- L ¢ I M 8 DR DL Y DK LOQVF TS LETI

17941 - TACCACGTCGCAATGTGGCTACATTACAAGCAGAAAATGTAACTGGACTTTTTAAGGACT - 18000
-Y H V A M W UL HY XK Q KM * L DF L RT
- T T $§ Q € 6 ¥ I T S R K CNWTVF * G L
- P RRNVATTLU QA AENVUVTSGUL F KDZC

18001 - GTAGTAAGATCATTACTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATA - 18060
.YV V R §8 L L VvV F I L HR HULHT S5 A L I
- * * DH Y W S§ S S5 Y T™OGTZYTTU?PQZR * ¥
- s K I I T G L H P T Q A P T H L S V D I

18061 - TAAAATTCAAGACTGAAGGATTATGTGTTGACATACCAGGCATACCAAAGGACATGACCT - 18120
-*%* ¥ 5 R L KDY V L T Y Q&A%Y QURT * P
- K I ¢ p * R I M C * HTURUHTEK G HD L
- K F KT E 6 L ¢ VvV DI P G I P KD MTY

18121 - ACCGTAGACTCATCTCTATGATGGGTTTCAARAATGAATTACCAAGTCAATGGTTACCCTA - 18180
-T VvV D § 5 L * W V S5 K * I T K S5 MV TL
- P * THL Y DGV FQNZETLUPSQWIL P *
- R R L I 5 M M G F KMNJY QV NGTY PN
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18181 -
ATATGTTTATCACCCGCGAAGAAGCTATTCGTCACGTTCGTGUGTGGATTGGCTTTGATG - 18240
-1 ¢ L S P A K K L F V T F VPR G UL ATULHNM
- Y VvV Y H P R R S5 Y S S R SCVUDWIL * C
- M F I T R E E A I R HV R AWTI G F DV
18241 - TAGAGGGCTGTCATGCAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGAT - 18300
-* R AV M g L E M L WV L T Y L § 5§ * D
- R GL S CN®*QRU COCGY * P TSP ARSI
- E 6 C H A TRUDAUV G THNIL P L QL G F
18301 - TTTCTACAGGTGTTAACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGAARATAACA - 18360
-F L Q@ V L T * * L ¥ R L VM L TL K I T
- F Y R C*L 8§ 8 CT™DWIULC * H = K * H
- s TGV N LV AV PTG Y V DTEW®NNT
18361 - CAGAATTCACCAGAGTTAATGCAAAACCTCCACCAGGTGACCAGTTTAAACATCTTATAC - 18420
-Q N S P E L M Q NLHQV TS L N I L Y
- R I H Q S * ¢ KT S TU R * P V * T 8§ Y T
- E F T R V N A K P P P G D Q F K HUL I P
18421 - CACTCATGTATARRGGCTTGCCCTGGAATGTAGTGCGTATTAAGATAGTACARATGCTCA - 18480
-H 8§ ¢ I K A C P G M * C WV L R * ¥ K C §
- T HV * RL A L EC S5 A Y * D S TN A Q
- L. M Y K G L P W N V V R I K I V @ M L S8
18481 - GTGATACACTGAAAGGATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTTG - 18540
-% I H * K D CQ TESCS S5 F GRMATL
- * ¥y T E R I VR Q S R VYV R P LG A W L *
- D T L K G L 8§ DURV VWV F VL WAUHGVF E
18541 - AGCTTACATCAATGAAGTACTTTGTCAAGATTGGACCTGAAAGAACGTGTTGTCTGTGTG - 18600
-8 L HQ * §$ TL S R L DL K EZRWV V C V
- A Y I ¥ E V L C Q D W T * KNV L S5 V *
- L T S M K ¥ F vV K I 6 P E R T CCUL C D
18601 - ACAAACGTGCAACTTGCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTG - 18660
-T N V Q L A F L L HQ I L M P A G I I L
- ¢ TCMNULULF Y F I R YL CUL L E S5 F [
- K R A T C F § T 8§ S D T Y A C W N H 5 V
18661 - TGGGTTTTGACTATGTCTATAACCCATTTATGATTGATGTTCAGCAGTGGGGCTTTACGG - 18720
-W v L T M 8 I T HUL * L M F 8§ 5 G A L R
- g F * L CL * P I YD * C S AV G L Y G
- ¢ F D Y V Y NP F M I DV Q QWG F T G
18721 - GTAACCTTCAGAGTAACCATGACCAACATTGCCAGGTACATGGAMATGCACATGTGGCTA - 18780
-¥Y T-F R VvV T M T N I A R Y M E M HM WL
- * p § E * P * P T L P G T W KIC T OCG *
- N L @ § N HD QHOCOQUWVHGNAMHV A S
18781 - GTTGTGATGCTATCATGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTG - 18840
-¥ v M L 5§ * L DV * Q § M 5§ A L L S A L
- L * C ¥ HD * M F S 5 P * VvV L C * A R *
- ¢ D A I M TR CUL AUV HETCTFV KRV D
18841 - ATTGGTCTGTTGAATACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGRA - 18300
-I 6 L L N TULUL * EMN * G L I L L A E
- L v C* I PY Y RR* TETG* F C L QK
- W s v E Y P I I G D EL RV N S5 A C R K
18901 - AAGTACAACACATGGTTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATG - 18960
-K ¥Y N T WL * S L HC VL L I 8 F Q F F M
- 8§ T TH G C EV C I A C * * V 5 5§ 8 5 *
- vV ¢ H M V V K S A L L A DK F P V L H D
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18961 - ACATTGGAAATCCAAAGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTCT - 19020
-T L E I ¢ R L S S V ¢ L RLK * NG 5 8
- HW K § K 6 Y Q VCASG ™" S RMEUV L
- I G N P KA I K CV P QAEVEWEKTFY

19021 - ACGATGCTCAGCCATGTAGTGACAAAGCTTACAAAATAGAGGAACTCTTCTATTCTTATG - 19080
-T M L § H V V T K L T K * RN S§ S I L M
- R C 8 A M * * 0 5L OQNZ RGTULULTFULC
- DA Q P C S D KAUY K I EETLTF Y § Y A

19081 - CTACACATCACGATARATTCACTGATGGTGTTTGTTTGTTTTGGAATTGTAACGTTGATC - 19140
-L HI TINSLMVVF VvV CFGIUVTTLI
- Y TSR * I H* WCULFVULETL™* R * §
- T H HED K F TD GV CLF WMNG CMNUVTUDR

19141 - GTTACCCAGCCAATGCAATTGTGTGTAGGTTTGACACAAGAGTCTTGTCAAACTTGAACT - 19200
-v T Q P M DL CV GL TOQESCOQT * T
- L P § Q CHNOCWV * VvV * HKX S5 L V KTULEL
- ¥ P AN A I VCRU FDTR RUWVILS NTULNL

19201 - TACCAGGCTGTGATGGTGGTAGTTTGTATGTGAATAAGCATGCATTCCACACTCCAGCTT - 19260
-¥ 0 AV MV VVCHM* I 5 MM HSTULAOGQTL
- T R L * WwWW* F V CE* ACTI PHS S5 F
- P G C D GG S L Y VNI KWHATFHTPATF

19261 - TCGATAAARGTGCATTTACTAATTTAAAGCAATTGCCTTTCTTTTACTATTCTGATAGTC - 19320
-5 I KV HL L I * § N CULS§FTTIULTIUWV
- R * K ¢C I ¥ * F KA I A F L L L F * * §
- DK S AF TMNULUZEKOGQQLUZPTFF F Y Y S D S P

19321 - CTTGTGAGTCTCATGGCAAACAAGTAGTGTCGGATATTGATTATGTTCCACTCAAATCTG - 19380
-L VvV 8§ L M A N K * C R I L I M FH S N L
- L *V § W(QTS S5V GY *LCSTQTIC
- € E § HG K Q VWV SsSDTIODYV PULIE K S A

19381 - CTACGTGTATTACACGATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGT - 19440
-L R VvV L HD A I * VvV V L F ADTMOGQMS
- Y VY Y TMOQPFRWOCOCL®QTUPCK * V
- T ¢ I T R CN LG G AUV CRHUHANEY

19441 - ACCGACAGTACTTGGATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATTT - 15500
-T D § T WM H I I * * F L L DLAZY G F
- P TV L GC I * ¥ DDTFOCWTI * P M DL
- R Q Y L DA Y NMMTISATGT F S5 L W I Y

19501 - ACAAACAATTTGATACTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGARA - 19560
-T N N L I L I T C G I HL P G Y RV * K
- ¢TI * Y L * P V EY I ¥ Q V TETFR K
- K Q FDTJYWNULWWNTT FT RTULUGQS L EN

19561 - ATGTGGCTTATAATGTTGTTAATAAAGGACACTTTGATGGACACGCCGGCGAAGCACCTG - 19620
-M WL I M L L I KD TULMODTPAZEKHL
- ¢ G L *CC®™* * RTUL * W TRU RZ RIS TC
- ¥ A Y NV V N K G HF D G HAGE A PV

19621 - TTTCCATCATTAATAATGCTGTTTACACAAAGGTAGATGGTATTGATGTGGAGATCTTTG - 19680
-F P § L I M L F T Q R * M V L M W R § L
- F HH * * CCLHIEKTGH RMWY* COGDTIL *
- 85 I I N N AV Y T K V DG I DV E I F E
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19681 - AAAATAAGACAACACTTCCTGTTAATGTTGCATTTGAGCTTTGGGCTAAGCGTAACATTA - 19740
-K I R Q H F L L M L HL SFGTUL SV T L
- K * DN TS C * COCTI * ALG * A * H *
- N K T T L PV NV ATFETLTWATE KT RNTIK

19741 - AACCAGTGCCAGAGATTAAGATACTCAATAATTTGGGTGTTGATATCGCTGCTAATACTG - 19800
-N 9 C QR LURY S I I WUVULTISTLULTITL
- T S ARD* DTOQ™*F GC™* Y RC * Y C
- PV PETITZ KTIZLNMNTLTGU VDTIA AANTYV

19801 - TAATCTGGGACTACAARAGAGAAGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAA - 19860
-+ 5§ ¢ T T K E K P Q HM Y L Q * V S A0
- N L 6L Q KR S P S TOCTIVYDNZ RTECECTULHHN
- I WD VY XKRTEA ATPAHV YVSTTIGUVTCTHM

19861 - TGACTGACATTGCCAAGAAACCTACTGAGAGTGCTTGTTCTTCACTTACTGTCTTGTTTG - 19920
-* L T L PR NLIL RV LV L HILUL S C L
- D* HCQETJZY * ECLTFTFTZYCTLV *
- T p I A KK PTE ESACS S L TV L F D

19921 - ATGGTAGAGTGGAAGGACAGGTAGACCTTTTTAGAAACGCCCGTAATGGTGTTTTAATAA - 19980
-M V E W KDU®R * T F L ETZ®PV MV F * *
- w * S G R TGU RPF * KRP * WCTFHNN
- ¢ RV E G Q V DLFTRIMNARIDNTGEGTUVTLTIT

19981 - CAGAAGGTTCAGTCAAAGGTCTAACACCTTCAAAGGGACCAGCACAAGCTAGCGTCAATG - 20040
-Q KV Q S KV * HL Q RDQH XL A S M
- R RF S QR SNTTFZEKGTSTS * R QW
- E G SV KGL TP S K GPAOA BATSV NG

20041 - GAGTCACATTAATTGGAGAATCAGTAAAAACACAGTTTAACTACTTTAAGAAAGTAGACG - 20100
_E S H * L ENG * KH 8L TTTILREK * T
- S HI NWURTISI KDMNTJUV®*LIL * E S R R
- v TL I GEGSUV XK TGO QTFNTYTFTEKZEKTVDG

20101 - GCATTATTCAACAGTTGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTA - 20160
A L FNSOGCTLIKZPTTLTLZ RAET* RIL
- HY STV A * NLLJYSEOQRTELTERG F *
- I I Q QL P ETVYFTOQSZ RDTLEDF K

20161 - AGCCCAGATCACAAATGGAAACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGC - 20220
-S P DHEKMWE KTLTTF S S S§LWMDNS Y S
- A0 I T NGN* L S RARTYSG* I HT A
- PR SQMMETTDTFULETLA AMTDPETF I QR

20221 - GATATAAGCTCGAGGGCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGAC - 20280
-pD I §S S R AMEPBSNTSTFMETISV MHD
- I * ARGLG CTLTU RTHA RILTWRTFOQS W T
- ¥ KL BE G Y A F EHI VY GGDTFSHGAQ

20281 - AACTTGGCGGTCTTCATTTAATGATAGGCTTAGCCAAGCGCTCACAAGATTCACCACTTA - 20340
-N L AV F I * *» *» A * P S A H K I H H L
- T W R S S FNUDJ RTLSOQALTHRTFTT *
- L @G L HLMTIGTLA ATEKTERTSOQQDSPL K

20341 - AATTAGAGGATTTTATCCCTATGGACAGCACAGTGAAARATTACTTCATAACAGATGCGC - 20400
.M * R I L S L WTA AU Q®* KTITS S * QMR
- I R G F Y P Y G Q H S E KL LHNTZ RC A
- L EDF I P M DS STV KNTYTFTITTDAZQ

20401 - AAACAGGTTCATCAAAATGTGTGTGTTCTGTGATTGATCTTTTACTTGATGACTTTGTCG - 20460
-K Q VH Q NV CV L * L I F YL MTTL S
- N R F I KM CV F CD * §F T * * L CR
- T G S S KCVC SV IDILULILTDTDTF V E
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20461 - AGATAATAAAGTCACAAGATTTGTCAGTGATTTCAARAGTGGTCAAGGTTACAATTGACT - 20520
-R * * 5§ H K I C Q * F Q KW S R L QL T
- DN KV TRV F WV S D.F K S G QG Y N * L
- I I K S Q DL &8V I 8 KV VKV TTIDY

20521 - ATGCTGAAATTTCATTCATGCTTTGGTGTAAGGATGGACATGTTGAARACCTTCTACCCAR - 20580
-M L K F H S C F GV R MODMILZEK®P S T Q
- ¢ * N F I ¥ AL V * 66 W TOC®* NILTILP K
- A E I S F M L WOC XK DGHWVETTF Y P K

20581 - AACTACAAGCAAGTCAAGCGTGGCAACCAGGTGTTGCGATGCCTAACTTGTACAAGATGE - 20640
-N ¥ K Q V K R G N Q VL RCILTZCTRC
- T T 8 K 8§ §s v A TR COCDA™* L V Q D A
- L D A 85 Q AW ©Q P G V A M PNTILY KM Q

20641 - AAAGAATGCTTCTTGAAARGTGTGACCTTCAGAATTATGGTGAAAATGCTGTTATACCAR - 20700
-K EC F L K 8 vV T F R I M V KM UL L Y Q
- K N A § * K VvV * p § E L W * K C C Y T K
- ‘R, M L L E K C D L Q N ¥ G E N A V I P K

20701 - AAGGAATAATGATGAATGTCGCAAAGTATACTCAACTGTGTCAATACTTAAATACACTTA - 20760
-K E * * * M 5 Q § I L N C V N T * I H L
- R NN DECHRUEKWVY STV S I L KY TY
- G I M M N Vv A K ¥ T Q L € Q ¥ L N T L T

20761 - CTTTAGCTGTACCCTACAACATGAGACSTTATTCACTTTGGTGCTGGCTCTGATAAAGGAG - 20820
-L * L Y P T T * E L F T™UL V L A L I K E
- F 8§ ¢ T L Q H E § Y 8§ L WOC WL * * R 5§
- L AV P ¥ N M RV I HF G AOG S D K G V

20821 - TTGCACCAGGTACAGCTGTGCTCAGACAATGGTTGCCAACTGGCACACTACTTGTCGATT - 20880
-L HQ VvV Q L C S DNGUC COQULAHYIL S I
- C TR Y S5 C A Q T MV A NWHTTTOCR F
- A P G T A YV L R Q WL PTG TUL L V D 5

20881 - CAGATCTTAATGACTTCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCARCAG - 20940
-9 I L M TS S P T QI L L *L E TV Q Q
- R S * * L R L R R R F Y F N WU RL CN 5§
- D L N D F V 5 D AD S TULTI G D CA T V

20941 - TACATACGGCTAATAAATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCARAC - 21000
-¥ I R L I W 6 T L L L A I C M T L G F N
- T ¥Y G * *M G P Y ¥ * R Y V * P * D QT
- H T A N K W D L I I 5 DM ¥ D P R T K H

21001 - ATGTGACAAAAGAGAATGAC TCTAAAGAAGGGTTTITCACTTATCTIGTGTGGATTTATAR -~ 21060
-M * 0 K R M TL K KOG F S L I C VWV D L *
- ¢ D KR E * L * RRVV FHILS VW I ¥ K
- vV T K E N D 5 K E G F F T Y L C G F I K

21061 - AGCAAAAACTAGCCCTGGGTGETTCTATAGCTGTAAAGATAACAGAGCATTCTTGGAATG - 21120
-S KN * P WVUVL *L * R * 0Q 5 I L G M
- A KT S P G W PF Y S5 C KUDWMNU RATF L E C
- 0 K L AL 6 6 8§ I AV K I TEH S W DN A

21121 - CTGACCTTTACAAGCTTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACARATGTAA ~ 21180
-L T F T S5 L WA I S HGG QL L L Q M *
- * P L Q A Y G P F L M ¥V D 8§ F C Y K C K
- D L ¥ K L M G HF 5 WWTA AT FV T NV N
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ATGCATCATCATCGGAAGCATTTTTAATTCCGGCTAACTATCTTGGCAAGCCGAAGGAAC - 21240
-M H H H R K HVF * L G L T I L A S5 R R N
- £ I I I G 8 I F N WG * L 858 W Q A ETG T
= A § 8 S E A F L I G A NJVYLTGIE XK P KE Q

21241 - AAATTGATGGCTATACCATGCATGCTAACTACATTTTCTGGAGGAACACARATCCTATCC - 21300
-K L M A I P C ML TTVF S G G T Qg I L S
- N * W L Y H A C * L HF L EEHIEK 5 Y P
- I DG Y T MM HAMNTY I F WRNTWNUZPI Q

21301 - AGTTGTCTTCCTATTCACTCTTTGACATGAGCAAATTTCCTCTTAAATTAAGAGGAACTG + 21360
-5 ¢ L P I HSL T* ANFULILWN™®*EETL
- ¥V vV F L F TL * HEGQTI S S5 * I K RWNOC
- L § 5 ¥ S L F bM S5 KF P L KL RGT A

21361 - CTGTAATGTCTCTTAAGGAGAATCAAATCAATGATATGATTTATTCTCTTCTGGAALLAG - 21420
-L * ¢ L L R R I K S M I *F I L F W K K
- ¢ WV SsS * G E S NOQ™* Y DL F 8 & G KR
- v M 5 L K E N Q I N DM I ¥ § L L E K G

21421 - GTAGGCTTATCATTAGAGAAAACAMCAGAGTTGTGGTTTCAAGTGATATTCTTGTTARCA - 21480
-¥ 6 L S L E K TTTETULWTFOGQV IV FIULILT
- * A Y H * R K Q Q 5 C G F K = ¥ 5 C * Q
- R L I T R EN N RV V VY § 5 D I L V NN

21481 - ACTAAACGAACATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTG - 21540
-T K R T C L F S Y Y F L L § L VvV V V T L
- L N EHV Y F L I I S5 ¥ 8 H* W * * P *
- * T N M F I F L L F L TLTS G S8 DL D

21541 - ACCGGTGCACCACTTTTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTICATCTA - 21600
-T G A P L L M M F KLULITTULWNIULMHL
- P vV HHPF * * (C S 8§ 8 * L HS TY F I Y
- R €C T TF DDV QA P NY T QQHTT S S5 M

21601 - TGAGGGGGGTTTACTATCCTGATGARATTTTTAGATCAGACACTCTTTATTTAACTCAGG - 21660
-* G G FTIULMUE KV FLDUGQTZ LV FI * L R
- E 6 G L L 8§ * * N F * I R H S L F N § G
- R GV Y ¥y P DEI FRSDTULYULTGQTD

21661 - ATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTG - 21720
-1 ¥ F FHF I L M L QGVFIULLTITIZRIL
- F I §$ s I L F * CJY RV S Y Y = & Y V W
- L F L PF ¥ S NV TOGT FHTTIMNU HTF G

21721 - GCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGARATCAAANTG - 21780
-A T L §$ ¥ L L R M V F I L L P Q RNOQM
- @ P CHTVF * G WYL F COCHU RETIZKZC
= N P V I P F KD G I Y F A A TE K 58 N V

21781 - TTGTCCGTGGTTGGETTTTTGGTTC TACCATGAACAACAAGTCACAGTCGGTGATTATTA ~ 21840
-L 8§ VvV VvV G F L VL P *TT S H S5 R * L L
- C P W L G F W F Y HEQQQUV TV G D Y Y
- v R G WV F G S TMNWNIEKS5 QS V I I I

21841 - TTAACAATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTT - 21900
-L T I L L M L L ¥ EHV TULNUCWVTTL
- * Q F Y * ¢ ¢C Y TS SM *L * I V * Q P F
- N N 8§ TNV V, I R ACNJVFETILCDWMNPF

21181
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21901 - TCTTTGCTGTTTCTAAACCCATGGGTACACAGACACATACTATGATATTCGATAATGCAT - 21960
-5 L L F L NP W Vv HRHIUL * Y § I M H
- L ¢ ¢C F * THG Y TDTTY Y DIUR* CI
= F A V § K P M G T O T H T MM I F D N A F

21961 - TTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGARAAGTCAG - 22020
-L I A L 8 8§ T ¥ L M P F R L M F Q K 5 Q
- * L H F R VH I * CL F A * CF R KV R
- N ¢ T F E Y I S D AVF SLDV S5 E K 5 G

22021 - GTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAAATAAAGATGGGTTTCTCTATGTTT - 22080
-¥v I L N T Y E S L C L K I KM G F & M F
- * F * T L TR V C WV * K * R WV S L C L

. - N F K H L R E F V F KN KXKUDGUFULY V Y

22081 - ATAARGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTRACACTTTGA -~ 22140
-I R A I N L * M *» F V I ¥ L L V L T L *
- * § L 5 T Y R C S5 S * 5 TF WZF * HTF E
- K G ¥y ¢Q P I DV V RDILP S G F N T L K

22141 - AACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAG - 22200
-N L F L 5§ ¢ L L ¥V L T L © I L E P F L Q
- T Y F * ¥V A 8 W Y * H Y K F * 5 H 5 ¥ §
= P I F K L P L G I N I TNV FRATIILT A

22201 - CCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATT - 22260
-P FH L L KT F G A ROQL®Q P I L L &I
- L F T C S R H L GHV S5 C S5 L F C WL F
- F S P A 0 D I W G T S A A A Y F V G Y L

22261 - TAARGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTG - 22320
-* 5§ ¢ L H L € 8 S M M K M V Q 8 Q9 M L L
- K A N Y I Y A Q VvV * * K W Y N HR C C *
- K P T T F M L K Y D EWNGTTTI T DAV D

22321 - ATTGTTCTCAAAATCCACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACA - 22380
-I ¥ L K I H L L N S N A L L RAULU ERUL T
- L F 8 Ks§sTO¢C®*TOQQM®MULC®* EL * D * Q
- C S Q N P L A EL K C S V K S5 F E I DK

22381 - AAGGAATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCC - 22440
-K E F TR P L I S G L F P Q E M L * D S
- R N L P DL * F @Q GCSLR®RTCTCETIUP
- G I ¥ 0§ T § N F RV V P S G DV V R F P

22441 - CTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTTTAATGCTACTAAATTCCCTTCTG - 22500
-L I L Q TCV L L ERVF LML L N S L L
- * ¥ Y KL VS F W®HRGF * CyY * I PFLC
- N I T N L C P F G EV F N ATZEXKF P 5 V

22501 - TCTATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACA - 22560
-5 M H G R E K K F L I VL L I T L C 8§ T
- L C M G E K KNVF * L CC* L L CATLQ
- Y A WEU R KUK I S N CVADY SV L Y N

22561 - ACTCAACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGATC - 22620
-T Q HF F Q P L S A M AVFL PL S * M I
- L N I F F N L * VL WRFOCMH * V E * 5
- s T F F S T F K C Y 6 VvV §8 AT KULDNUDL
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22621 - TTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAR - 22680
-F A §S P M S M Q I L L * S R EMM™®* D K
- L L L © ¢C L CRVFFOCSQQGR * CUHK TN
- ¢ F § NV Y A DS F V V KGDDUVRQI

22681 - TAGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCA - 22740
-* R Q DKL V L L L I I I I NCOQM I S
- § AR TNWOCC Y OC*L * L * I AR * F H
- A P G Q TGV I A DY NJVY KTULPDUDTF M

22741 - TGGGTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTACTTCARCTGGTAATTATA - 22800
-w v v § L L 6 I L T LMULTULZWGQLV I I
- G L CPCULEY * EH®*CYF NW* L ~
- 6 C VL A WDNTARNTIDA AT S TGN Y N

22801 - ATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTA - 22860
-1 1 ¥ I ¢ I L D MASLG?PTULURETYL
- L * I * Vv § * T WQA* AL * ERHTI *
- ¥ K ¥ R Y L R H G KL RPFE®RUDTI SN

22861 - ATGTGCCTTTCTCCCCTGATGGCAARMCCTTGCACCCCACCTGCTCTTAATTGTTATTGGC - 22920
-M ¢ L § P L M A N L A PHULTLTULTIWVTIG
- C A F L P * W Q T™JL HPTOCS * L L L A
- ¥ P F S P DG XK PCTU®PUPATLNTGCY WP

22921 - CATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTG - 22980
-H * M I M VvV F T PLL AL ATWMNTILTEL
- I K * L W F L HH Y WHWIUL P TULQ S C
- L N D Y G F Y TTTGIGY Q P Y R V V

22981 - TAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAARATTATCCA - 23040
-* ¥ F L L N F * M HR PRVF VD QQWN Y P
- § T F F * T F K CTGHGULWTK I I H
- v L § F EL LN APA ATUVOCGU®PZ KTUL S T

23041 - CTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTG - 23100
-L T L L R T S§ VvV 8 I L I L Mm D S L V L V
- * P Y * E P V CQF * F * W T HWY WC
- DL I KNUG®CVNZFWNVFNGTLTGTG V

23101 - TGTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTG - 23160
-¢C * L L L Q RD F NHF NNILOAWVMFL
- ¥V NS F F KETISTTISTTIMWZP * CF *
- L T P S 8 KR F QP F Q Q F G R DV S D

23161 - ATTTCACTGATTCCGTTCGAGATCCTARRACATCTGAAATATTAGACATTTCACCTTGCT - 23220
-1 5§ L I P F E I L K H L K Y * T F HUL A
- FH * FR SR S§ * NTI * NTIURUHTFTILL
- F T D SV RDUPE K TS EILDTI S P C S

23221 - CTTTTGGGGGTGTAAGTGTAATTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTC ~ 23280
-L L 6V * v * L HL E QO M L HL KL L F
- F W G €C K C N ¥ T W NI KTCT F I * § C C 8
- F G €V S VvV I TP GTWNA ASSEV AV L

232B1 - TATATCAAGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACAC - 23340
-¥ I KM L T A L M PF L Q QF M Q I N S H
- I §8 R C * L H * CF Y S8 N SCUR RS THT
- ¥y § b vV N CTDV S T A I HADUGQTLTP
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23341 - CAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAGACTCARGCAGGCTGTCTTA - 23400
- L 6 A Y I L L E TM Y S R L K QA VWV L
- § L A H I F Y W K QOCTIPDJS S RL 5 ¥
- A W R I ¥ S5 TOGMNNUWVFQTQQAGCL I

23401 - TAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTT - 23460
-* EL §$ M S TUL L M S ATTFILILELAF
- R S * ACURMHHF L * ¥V RHS Y W S WHL
- G A EH VDTS Y ECDTIU®PTIGATGTIZUC

23461 - GTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTT - 23520
-¥y L v T I Q F L Y ¥ V VL A KN NIULIL W L
- ¢ *L P Y S F F I T* Y * P KIUYCGTL
- A S Y H TV S L L R ST S Q2 K S I V A Y

23521 - ATACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATAC - 23580
-1 L ¢ L *V LI VQLLTZULTITU®PILIL Y
- ¥ ¥ VvV F R C®* * FNCLUL®* * HHOCYT
- T M S L G A D S S8 I A Y S N N TTIATI P

23581 - CTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAARACCT - 23640
-L L T F ©Q L A L L Q K * CL F L WUIL K P
- ¥ * L F N * HY ¥ R S NOAAZMCVF Y G * N L
- T N F § I § I T TEWVMZPUV S M AKT 5

23641 - CCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCC - 23700
-P * I ¥V I C T S A E I L L NV L I C F 8
- R R L * ¥V HLRZRVFY * M C™* F A 5 P
- vV D CNM Y I CGDSTETGCANTLTLTELQ

23701 - MAATATGGTAGCTTTTGCACACAACTARATCGTGCACTCTCAGGTATTGCTGCTGAACAGG - 23760
-N M V A F A H N * I V HS 0 V L L L N R
- I W * L L HT T XK S CT™LURYCOC* T G
- Y 6 § F C TQ L N R AL S G I A AR E QD

23761 - ATCGCAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATGTACAAAACCCCARCTTTGA - 23820
-I A T H V K C S L XK S N KOCTUHX P Q L *
- §$ Q HT * SV RS S QTNUWVQNUPNTF E
- R N TR E WV F A Q V K g M Y KT P T L K

23821 - AATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGACCCTCTARAGCCAACTAAGA - 23880
-N I L VvV V L I FH K Y YL TTU L * 5 Q L R
- I F W WV F * F F TWNTIT™* P S5 K AN * E
- Y F 6 G F N F $ ¢ I L PDPL K P T K R

23881 - GGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGA - 23940
-6 L L L RTCSUL IR * H S L ML A S *
- ¥V F ¥ * 6 L AL * * G DTU R * C WL H E
- S F I EDLLF N KUV TULADATGF M K

23941 - AGCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGT - 24000
-§ N M ANA* V I L MULETISTFV RR S
- A I WRMUZPZR * Y * C * R S HUL CAE V
- ¢ Y 6 ECL G DI NARUDTLTIOC®AZ QI KF

24001 - TCAATGGACTTACAGTGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTG - 24060
-S M DL Q ¢C CHULCS L ¥ I * L L P TUL
- Q@ W T Y S V A TS A H * * ¥ D CCL HC
- N ¢ L TV L P PLILTUDTUDMTIAABAY T A
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24061 - CTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTC - 24120
-L L * L VV L PLILTUDGHTLUVILATLTLF
- Cc s § * WY CHCWMDTIMWECTWRTCGCS S
- ALV S GTATAGT®W®WTTFGA AGAA ATLRQ

24121 - AAATACCTTTTGCTATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAMATG - 24180
K ¥ L L L C KW H I G S MATLTETLP X M
- N T F CY ANGTI* V QWHWS Y P KSGC
- I P F A MOQMMATYRTFINGTIGVTQHNV

24181 - TTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACARGGCGATTAGTCAAATTC - 24240
-F S M R T KN K S P T NTILTRURTIL V K F
- § L *E P KT NJ RG QP EBTI®*QGD * § N §
- L Y ENOJZ KO QI AN QTFNZEKABATISOQTIOQ

24241 - AAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGA - 24300
K N H L Q Q H Q L HWASTCZEKTTLTILTR
- R I TYNNTINTGECTIGO QA AARTERTCEC * P E
- ESLTTTSTATLTG GTZEKTLO QTDUVV NG QN

24301 - ATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAA - 24360
.M L K H * T H L L N N L ATLTITLVQF Q
- ¢ $s § I KHETOC®*TTS®* L *FWCNTF K
- A QA LNTTLWVIKG OQTLTSSHNTFTGATIS §

24361 - GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACARATTGACA - 24420
-y ¢ * MM IS F RDTLTITZ KSR RZRIERYKTLT
- ¢ A K * Y PFATS®* * SRGGGTN * 0
- v L NDIULS® RTLODTEKV YTEA ATEUVSGQTIDR

24421 - GGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGG - 24480
-¢ * L Q ADF K A F K P M * HNUN* § G
- VN YROTS KPS NILGCDNTTTTHNO QG
- L I TG6RLQ SLOQTTZYVYVYTOQ®ZLTIRA

24481 - CTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTARAATGTCTGAGTGTGTTCTTG - 24540
-L L K §$ G L LLTILULILTLTEKTECTULSV F L
. ¢ * NQGF C* § ¢€CCY * NV *VCSW

24541 - GACAATCAAAAAGAGTTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACAAG - 24600
-D N Q K E L T F V ERATTL C F 5 H K
- T I K K § * L L WK G L P P Y V L P T 5
- Qg §s K &R v D F C G K G Y HULMS F P Q A

24601 - CAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAALT ~- 24660
-Q P R M V L § S ¥ M 5 R M CHPRUZBRTGT
- 8 P AW CCL P TOCHUYCATIZPGEEL
- A P H GV V F L HUWV T Y V PS5 Q E RNF

24661 - TCACCACAGCGCCAGCAATTTGTCATGAAGGCAMAGCATACTTCCCTCGTGAAGGTGTTT - 24720
-5 P Q R Q Q F VvV M KA KHT S L V KV F
- HH S A 5 N L S * R QS TI L P S " RTCF
- T T A P A I C HEGKAY F P REGV F

24721 - TTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACARATAR - 24780
-L ¢ L M AL L G UL L HRGT S F L H K *
- CV * WHPF LV Y Y TEETLTULTFSTNN
- vV F N G T S§WF I TQRNFF S P QTII

24781 - TTACTACAGACAATACATTTGTC TCAGGAAATTGTGATGTCGTTATTGGUATCATTAACA - 24840
-L L g T I HL S Q E I VMM §L L A& S L T
- ¥ ¥ R Q ¥ I ¢ L R K L * C R Y W HH * Q
- T TDNTFV S GNOCDUVVIGTIINN
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24841 - ACACAGTTTATGATCCTCTGCAACCTGAGCTTGACTCATTCARAGARGAGCTGGACAAGT - 24900
-T Q P M I L C N L S L TH S KX s W T s
- H S L * s 8§ AT * A * L I Q RRAGQV
- T VvV Y D P L Q P E L D S F KEETLTDZEKY

245901 - ACTTCAARAATCATACATCACCAGATGTTGATCTTGGCGACATTTCAGGCATTAACGCTT - 24960
-T 5§ K I I HH Q Mm L I L A TVF @Q A L T L
- L Q K S Y I T RUC * S5 WRHFRUHE™*™RF
- F K NH T s P DV DILGUDTI S G I NAS

24561 - CTGTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTCGCTAARAATTTAAATG - 25020
-L S 5§ TF K K KL T A S5 M R S§ L K I * M
- C R QH S KRN * P P QO * G R * K F K *
= Y vV N I 9 K E I DR L N E V A K N L N E

25021 - AATCACTCATTGACCTTCAAGAATTGGGAAAATATGAGCAATATATTAAATGGCCTTGGT - 25080
-N H §8 L T F K N WEWNMMSNTILMNGTL G
- I T H * P 8 R I G K I * A I Y * M A L V
- 5 L I DL Q E L G K Y E QY I K W P W Y

25081 - ATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTT ~ 25140
-M F G 5 A S L L D * L P S5 8 WUL Q 5 CF
- € L ARL HCWTMNT GCMHU®RHG Y NL A L
- v w L G F I A GIL I AI VMWV T I L L C

25141 - GTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCA - 25200
-V A * L ¥V V AV A S R V HATILV V L A A
- L HD * L L ¢ L P § 6 C M L L W F L L Q
= ¢ M T §$ ¢ € 8 C L K G A CS CG 5§ C CK

25201 - AGTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATRAR - 25260
-5 L M R M T L S Q F S RV S N Y I T H K
- v * * g * L * A § S Q G C Q I T L H I N
- F D E DD S E P V L ¥ GV KL HY T * T

25261 - CGAACTTATGGATTTGTTTATGAGATTTTTTACTCTTGGATCAATTACTGCACAGCCAGT - 25320
-R T Y G F V¥V Y E I F Y 85 W I N ¥ C T A 5
- EL M DL F M RYPFVFTULG S I T AIQUPEPUV
- N L W I ¢CL * D F L L L D QL L H S Q@ *

25321 - AAAAATTGACAATGCTTCTCCTGCAAGTACTGTTCATGCTACAGCAACGATACCGCTACA - 25380
-K N * p C F § C K Y C 5 C Y s NDTAT
- K I DN A § P A § T V HATATTI P L Q
- ¥ L T M L L L Q VL F ML Q Q R Y R Y K

25381 - AGCCTCACTCCCTTTCGGATGGCTTGTTATTGGCGTTGCATTTCTTGCTGTTTTTCAGAG ~ 25440
- L T P F R M A CY WRCTI S COCF 58 E
- A § L P F G WL V I GV A F L AV F Q 8
- P H 5 L §$ DG L L L AL HFULULTFF R A

25441 - CGCTACCAAAATAATTGCGCTCAATAAAAGATGGCAGCTAGCCCTTTATAAGGGCTTCCA - 25500
-R Y @ N N C A Q * K M A A S P L = G L P
- A T K I I A L N KR W QL A L ¥ K G F 0Q
- L P K * L R S I KD OGS * P F I R A S5 S

25501 - GTTCATTTGCAATTTACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTTGTCGC - 25560
-V H L @ F T A A I C ¥ HL F T S F A C R
- F I ¢ N L L L L F ¥ T I ¥ 58 HL L L V A
- s P A I Y CC YL L P S I HI F CUL S L
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25561 - TGCAGGTAAGGAGGCGCAATTTTTGTACCTCTATGCCTTGATATATTTTCTACARTGCAT - 25620
-C R * 6 G A I FV©PLCTLUDTITFSTMH
- A G XK EAQF L YL Y ALTIJYTFILOQT® CI
- Q VRRRINTFEFTCTSMOP * Y I F Y NAB A S

25621 - CAACGCATGTAGAATTATTATGAGATGTTGGCTTTGTTCCAAGTGCAAATCCAAGAACCC - 25680
-Q R M * N Y Y EM L ALTULTEUVQTIQE P
- N A CRTI I MBRCECW®WILCWIEKTCTIEKS KNP
- T HVELTLS®* DV GFV G S ANTPRTH

25681 - ATTACTTTATGATGCCAACTACTTTGTTTGCTGGCACACACATAACTATGACTACTGTAT - 25740
-1 T L * ¢ QL L CLULAHT* L * L L Y
- 'L Y D ANJY F V CWHTHUNZTYUDUYCI
- Y F M MEPT™TTILF AGTHTITMTTV Y

25741 - ACCATATAACAGTGTCACAGATACAATTGTCGTTACTGAAGGTGACGGCATTTCARCACC - 25800
-T I * Q C HR Y N CURJY™* R * RHFNT
- P YN SV TDTTIWVVTEGSGDTGTIS TP
- H I TV S gIOQLSLULEKTYVYTHA ATFQHOQ

25801 - AAAACTCAAAGAAGACTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAA - 25860
-XK T Q R R L P N WWILTF * G * A L R C *
- KL KEDJY QI GG Y S EDURUHS G V K
- N 5 K KT T K LV VILURTIGTQUV L K

25861 - AGACTATGTCGTTGTACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACA - 25920
-R L CRCTWULPFHZRTGSTILILUPA®* V Y T
- DY VVVHGYTFTEVWVY Y QLESTQ
- T M § L Y M A I § P K F T T S L S L H K

25921 - AATTACTACAGACACTGGTATTGAAAATGCTACATTCTTCATCTTTAACAAGCTTGTTAA - 25980
-N Y Y R H W Y * K C Y I L HL * QA C =
- I T TDTG I ENA ATT FTFTIFNIZ KLV K
- L L @ TL VL KMILUHS S S L TS L L K

25981 - AGACCCACCGAATGTGCAAATACACACAATCGACGGCTCTTCAGGAGTTGCTAATCCAGC - 26040
-R P T ECANTHN RRBRTILTFI RS C * § 5
- D P PNV QIHTTIDSGSS GV ANZPA
- T H R M C K Y T Q $ T aA0L QELLTI QO

26041 - AATGGATCCAATTTATGATGAGCUGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGA - 26100
-N G S N L * * A DDGDY * RATF V 5 T R
- M D P I YDETFP®PTTTTS SV PL * A QE
- W I Q FM M S R RRTILULATCTLTCEKH KK

26101 - AAGTGAGTACGAACTTATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAA - 26160
- * VR T Y V L I RFGU RN RYV NS *
- 8§ E Y E LMY S F VS EETTGTULTI VN
- ¥V 8§ T NULOCTHSF FRIEKTI KTUGQUVR * = L I

26161 - TAGCGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTAC - 26220
-* R T S F § C F R GIULASUHTSHP ¥
- §V L L FLATFVVFLLVTULA ATITLT
- A Y P F F L L S W Y §C * S H * P S L L

26221 - TGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACCTGAGTTTAGTARAACCAAC - 26280
-C A SIVCVLLOQYOC®*RETFSZKTHN
- AL RLCAYOCCNTIVNV VSL VKT EPET
- RF DCVRTA AATITILTLT * Vv * * N Q R

26281 - GGTTTACGTCTACTCGCGTGTTAAAARATCTGAACTCTTCTGAAGGAGTTCCTGATCTTCT - 26340
-6 L R L L AC™* KSETLTF * RS § * § 5§
- vV Y V¥ SRV XKUNTULUNZSSETGVUVPDILL
- F T S TRV L K I * TLULEKZETFTULTITFW
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26341 - GGTCTAAACGAACTAACTATTATTATTATTCTGTTTGGAACTTTAACATTGCTTATCATG - 26400
- L N E L T I I I I L F 6 T L T UL L I M
- VvV * P N * L L L L FCLETL * HCUL S W
- S K R T N ¥ ¥ ¥ ¥ § Vv W N F N I A Y H G

26401 - GCAGACAACGGTACTATTACCGTTGAGGAGCTTAAACAACTCCTGGAACAATGGAACCTA - 26460
-A D NGT I TV EEL KOQTULL E Q W N L
- ¢ T TV L L P L R S L NNZSWNDMNGT ™~
- R Q R ¥ ¥ ¥ R * G A * T T PG TME P 8

26461 - GTAATAGGTTTCCTATTCCTAGCCTGGATTATGTTACTACAATTTGCCTATTCTAATCGG - 26520
-¥Y¥ I 6 F L F L AW I MULIULOQTFAY § NR
- * * y 5 ¥ § * P G L C Y ¥Y N L P I L I G
- N R F P I P § L DYV TTTTIOCULF * 5 E

26521 - AACAGGTTTTTGTACATAATAAAGCTTGTTTTCCTCTGGCTCTTGTGGCCAGTAACACTT ~ 26580
-N¥N R F L ¥ I I X L Vv F L WL UL WUPWV TL
- T G F CT * * § L F § S G 8 C G Q * HL
= g vV F V H N K A CPF PL ALV A S NTC

26581 - GCTTGTTTTGTGCTTGCTGTTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCGATT ~ 26640
-A C F V L A V V ¥ R I N WV TG G I A I
- L ¥V L ¢ L L L & TEUL I G * L AOGTULTZ RL
- L F C A C CCL QN®*XLGDWWR®RDTCTDC

26641 - GCAATGGCTTGTATTGTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGGCTG - 26700
-A M A €C I VvV 6 L M W UL S Y F V A 5 F R L
- 0§ WL VL * A * C G L AT S L L P 5 G C
= N 6 L ¥ ¢ R L DV A * L L R CF L QA V

26701 - TTTGCTCGTACCCGCTCAATGTGGTCATTCAACCCAGAARCARRCATTCTTCTCAATGTG - 26760
-F AR TR S M W S 7 N P ETW NI L L NV
- L L vV P A Q CGH S T QI KOQTTFF 5 M C
- C § ¥ P L N ¥V V I @ P R N K H S § ¢ C A

26761 - CCTCTCCGGGGGACAATTGTGACCAGACCGCTCATGGAAAGTGAACTTGTCATTGGTGCT ~ 26820
-P L R & T I ¥V T R P L M E S EULV I G A
- L 5 6 6 Q L * P DR S5 W KUV NILSTLVL
- s P G DN C D Q T AHGEK * T CHWCC

26821 - GTGATCATTCGTGGTCACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTGACATTAAG - 26880
-%¥ I I R 6 H L R M A G H S L G R C DI K
- * §8 F vV VvV T CCEW©PDTUP * G A VYV T L R
- D H S WS L A NG RTILPRATL * H * G

26881 - GACCTGCCAAAAGAGATCACTGTGGCTACATCACGAACGCTTTCTTATTACARATTAGGA - 26940
-D L P XK E I TV A T S R T L 8§ Y ¥ K L G
- T C Q K R S L WL HHEWRT FTILTITWN * E
- P A K R DHKC G Y I T NAMFPFLUL QIR S

26941 - GCGTCGCAGCGTGTAGGCACTGATTCAGGTTTTGCTGCATACAACCGCTACCGTATTGGA - 27000
-A 5 ) RV G T D S G F A A Y N R Y R I G
- R R 858 VvV * A L I Q V L L HT TATV L E )
- Y A A C R H * F R F C CTI Qg P L P Y W K

27001 - AACTATAAATTAARTACAGACCACGCCGGTAGCAACGACAATATTGCTTTGCTAGTACAG - 27060
-N ¥ K L N T D HAG S NDNTIATLTLV Q
- 7 I N * I @ T T P V A T T I L L C * Y S
- L * I K Y R P R R * Q R Q Y C F A 5§ T V
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27061 - TAAGTGACAACAGATGTTTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGAT - 27120
-* ¥y T T DV S5 5 C * L P G Y N S5 R D I D :
- K * D g M F H L VDF QWVTTIAETI L I
- S p W R CPF I L L TS R L Q * Q@R Y * L

27121 - TATCATTATGAGGACTTTCAGGATTGCTATTTGGAATCTTGACGTTATAATAAGTTCAAT - 27180
-¥Y H Y EDF Q D C Y L E S * R Y N K F N
- I I M R T F R I A I WNILUDWVITI S 8§ I
- 5 L * 66 L $ G L L F G I L TIL * * ¥V Q *

27181 - AGTGAGACAATTATTTAAGCCTCTAACTAAGAAGAATTATTCGGAGTTAGATGATGAAGA - 27240
-5 BT I I * A S N * EEL F GV R * * R
- ¥ R Q L F K P L T K KDNY S EVL D D E E
- * DN ¥ L $ L *L RRITIU RS * M M KN

27241 - ACCTATGGAGTTAGATTATCCATAAMACGAACATGAAAATTATTCTCTTCCTGACATTGA - 27300
-T ¥ 6 vV R L §$ I K R T * KL F 8§ 5§ * H *
- P M EL DY P * N EHEWNY S L P D I D
- L W s * I I H K T N M K I I L F L T L I

27301 - TTGTATTTACATCTTGCGAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTAC ~ 27360
-L ¥ L HL A S Y I T 1 R S5 V L E V R L Y
- ¢ 1 ¥ I L R A I S L § G WV C * R Y DOCT
- Y F T S ¢ E L Y H Y Q EC WV R G T TV L

27361 - TACTAAAAGAACCTTGCCCATCAGGAACATACGAGGGCAATTCACCATTTCACCCTCTTG - 27420
-¥Y * K N L A H Q E H TR RA A I HHF TUL L
- T KR TL P I RN I R G QFTTI S P 8 C
- L ¥ E P C P S G T Y E G N S P F H P L A

27421 - CTGACAATAAATTTGCACTAACTTGCACTAGCACACACTTTGCTTTTGCTTGTGCTGACG - 27480
-L T I W L H * L AL A H T UL L L L ¥V L T
- * g * I C TN L H * H T UL CF C L C * R
= 0D N K F AL TCTSTHT FAF A CADG

27481 - GTACTCGACATACCTATCAGCTGCGTGCAAGATCAGTTTCACCAARACTTTTCATCAGAC - 27540
-¥ L DI P I 5 CV QD QUFHOQNUF S5 58 D
- ¥y § T Y L 5 A A C K I S F TUZ KTV FHOQT
- T R H T ¥Y'¢Q L R A R § V 8 P K L F I R Q

27541 - AAGAGGAGGTTCAACAAGAGCTCTACTCGCCACTTTTTCTCATTGTTGCTGCTCTAGTAT - 27600
-XK R R F N K § S TR HVF F S L L L L * Y
- R G G § TR ALULATVPF S HCOCOCS 85 I
- E E V Q ¢ EL ¥ § P L F L I V & A L V F

27601 - TTTTAATACTTTGCTTCACCATTAAGAGAAAGACAGAATGAATGAGCTCACTTTAATTGA - 27660
-F * ¥ F A 5 P L R ERQMNE * A HVF N *
- F N T L L HH * E KD RMMNETLTTUL I D
- L I L ¢ F T I XK R KTE®*HMW S s L * L T

27661 - CTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATARTGCTTATTATATT ~ 27720
-L L F vV L F § L 8§ A 1 P C F N N A Y ¥ I
- F ¥ L ¢ F L A F L L F L ¥V L I M L I I F
- 5 I ¢ A F *» P F C Y § L F * * ¢ L L Y F

27721 - TTGGTTTTCACTCGAAATCCAGGATCTAGAAGAACCTTGTACCARAGTCTARACGAACAT - 27780
-L ¥V F T R N P G §S R RTULY @ 5 L N E H
- W F 5 L E I ¢ DL EEZPCTUHKWV * T N M
= G FH S ¥ S R I * KNLWV P KS KR T *
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27781 - GAAACTTCTCATTGTTTTGACTTGTATTTCTCTATGCAGTTGCATATGCACTGTAGTACA - 27840
-E T S5 H CF DL Y F S M QL HMHTCST
- KL LI VL TOCISULOCSCIOCTWVVAQ
= N F S L F * L vV F L ¥ A V A Y A L * ¥ S

27841 - GCGCTGTGCATCTAATAAACCTCATGTGCTTGAAGATCCTTGTAAGGTACAACACTAGGG - 27900
-A L C I * * T S C A * R S L * G T TUL G
- R C A S N K P H WV L E D P C K WV Q H * G
- AV HL I N L M CL K I LV RYWMNTR G

27901 - GTAATACTTATAGCACTGCTTGGCTTTGTGCTCTAGGARAGGTTTTACCTTTTCATAGAT - 27960
-v I L I AL L G F V L * ERF Y L F I D
- * ¥ L * HCL A L CSURKGVFTUVF S5 * M
- N T Y S T A W L C A LGEKV L P F H R W

27961 - GGCACACTATGGTTCAAACATGCACACCTAATGTTACTATCAACTGTCAAGATCCAGCTG - 28020
-G T L W PF KH A HL M L L § TV K I QL
- A H Y G § N M H T * C Y ¥ QL S R S 8§ W
- H T™ MV Q T C T PNUVTIDNTIGCTGQTDZP A G

28021 - GTGGTGCGCTTATAGCTAGGTGTTGGTACCTTCATGAAGGTCACCARACTGCTGCATTTA - 28080
-¥V VR L * L 6V G T F MKV T KL L H L
- wW ¢ A Y S * VL VP S *R S P NOCCTI*
- G A L I A R C W ¥ L HEGHOQTA A F R

28081 - GAGACGTACTTGTTGTTTTAAATAAACGAACAAATTAAAATGTCTGATAATGGACCCCAA - 28140
-E T ¥ L L F * I N E © I K M 8§ DN G P Q
- R R TCCF K * THNI KULI KOCL I MD P N
- 0D vV L vV V L N KR TN™* NV * * W T P I

28141 - TCAAACCAACGTAGTGCCCCCCGCATTACATTTGGTGGACCCACAGATTCAACTGACAAT - 28200
-5 N Q R S AP R I TF GG P?P TD S T DN
- @ T N V V P P A L HL V DUP QI QUL TI
- K P T * C P P HY I WWTUEHERF no* Qg *

28201 - AACCAGAATGGAGGACGCAATGGGGCAAGGCCAAAACAGCGCCGACCCCAAGGTTTACCC - 28260
-N ¢ N G G R N G A RUPIE KOQRU RUPOQGTL P
- T R M EDAMNM G Q G QNS ADPKWV Y P
- P E W R T Q W G K A KT A P T PRV F T Q

28261 - AATAATACTGCGTCTTGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGAACTTAGATTC - 28320
- N T A § W F T A L T Q H G K E E L R F
- I I L R LGS L S L S M ABRURNTULTDS
- * ¥ C VL VH S5 S H S AWOQG G T * I P

28321 - CCTCGAGGCCAGGGCGTTCCAATCAACACCAATAGTGGTCCAGATGACCAAATTGGCTAC - 28380
-P R G Q§ GV P I N TWNS G P?P DDOQTI G Y
- L EARAVF Q S TUP IV WV M T EKETLAT
- S R P G R S N Q HQ * W S R * P NWILL

28381 - TACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGCAMRATGARAGAGCTCAGCCCC - 28440
-¥ R R AT RRV R G G DG KMUEKETL S P
- T E E L P D E F V V V T A K * K S5 S5 A P
- P K § ¥ P T § 5§ W W * R Q N E R A Q P Q

28441 - AGATGGTACTTCTATTACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTAAC - 28500
-R W ¥ F Y ¥ L G T G P E A S L P Y G A N
- b6 TS I T * BE L A Q KL HU®¥® P TATLT
- M v L L L PR N WUPRSVF TS L RR * Q
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28501 - AAAGAAGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGRATACACCCAAAGACCACATT - 28560
-K E G I V WV A TEGW ATLNTPKUDHTI
- K KA S Y 6L QL REP * I HPIKTTL
- R R HRMGOCMN * G S L E Y T QR P H W

28561 - GGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTACAACTTCCTCAAGGAACAACA - 28620
-G T R N P N N N A ATV L QL P QG TT
- A P A I L I T ML P P C Y NTFULUEKTETQH
- H P QS * * Q CCHUBRATT S S RNIDNI

28621 - TTGCCAAAAGGCTTCTACGCAGAGGGAAGCAGAGGCGGCAGTCAAGCCTCTTCTCGCTCC - 28680
-L P XK 6 F YA EGSRGG G S QA S S R S
- C Q KA ST QREAEU AU AVYVEK®PLTLATP
- A XK R L L RRGGUHKOQ® RURIGQS S5 L F 5§ L L

28681 - TCATCACGTAGTCGCGGTAATTCAAGAAATTCAACTCCTGGCAGCAGTAGGGGARATTCT - 28740
-5 S R S R G N S RN STU PGS 5 RGN S5
- HH VV AV I Qg E I ¢ L L AAVGTETITL
- I T * S R * F K K F N S WQOQ * G K F 5

28741 - CCTGCTCGAATGGCTAGCGGAGGTGGTGAAACTGCCCTCGCGCTATTGCTGCTAGACAGA ~ 28800
-P AR MAS G GG ETOATLA AMLTLTLTILTDR
- L L EWULMAEUVVV KL P SRYCC®* TOD
- ¢ 8 NG * R R W * NCPUZRUATILIABAA AT RUOQTI

28801 - TTGAACCAGCTTGAGAGCAAAGTTTCTGGTAARGGCCAACARCAACARGGCCARACTGTC - 28860
-L N Q L E 5 KV 8 G K G @0 0Q QG o TV
- * T S L R A K F L V K A NDNMNIZ KA KL S
- E P A * EQ S5 F W * R P TTTH RPN CH

28861 - ACTAAGAAATCTGCTGCTGAGGCATCTAAAMAAGCCTCGCCARAAACGTACTGCCACARAR - 28920
-T K XK 8§ A A E A S K K P R Q KR T A T K
- L RN L L LR H L X S L AKINU VILUPQN
- * B I CC * G I * KAGSUPEKTYCHEKT

28921 - CAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCAGAACARACCCAAGGARATTTC - 28980
-Q Y NV T QA ATFGRURGEPEUQTTOQGNF
- 8§ T T S L K H L G DV V QNZ KUPZ KTETIS
- ¥V Q R H S 8 I WETWSRTWNPREKTF R

28981 - GGGGACCAAGACCTAATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAA - 29040
-6 D QDL I RQ@ G TD Y KHMWZPOQOTIASQQ
- 6T KT * S D K EUL I TNTIGH®RIEKTLHN
- 6 P R PN QTR RN N™*LQTTULAAMNTCTI

29041 - TTTGCTCCAAGTGCCTCTGCATTCTTTGGAATGTCACGCATTGGCATGGAAGTCACACCT - 29100
-F A P S A S A F F G M SR I GMEUWVTFP
- L L Q VP L HS L ECHA AL AMWIE K S5 HIL
- £ 8 K€L OCTIULWMNUYVTTHMWHGTSEHTF

29101 - TCGGGAACATGGCTGACTTATCATGGAGCCATTAAATTGGATGACAAAGATCCACAATTC - 29160
-5 6 T WL T Y HGATIIEKTULDUDIEKTUDZPOQF
- R EHG * L I M E P L N WMT K I HDNS
- 6 N M ADUL S5 W S H * I G * RS TTIQ

29161 - AAAGACAACGTCATACTGCTGAACAAGCACATTGACGCATACAARACATTCCCACCAACA - 28220
-K D NV I L L N KHI DAJYZEXTT FU®PZPT
- KT T S Y ¢ * T S TL THTEKH S H Q Q
- R QR HTAEQAH*RIQUNTIZPTNR

29221 - GAGCCTARAAAGGACAAAAAGAAAAAGACTGATGAAGCTCAGCCTTTGCCGCAGAGACAR - 29280
-E P K K D K K K ¥ T p E A Q P L P Q R Q
- S L KR T KR KRULMZEKTULSILGCRTER DK
- A * K G Q K E KD * * 8 5 A F A AE T K
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29281 - AAGAAGCAGCCCACTGTGACTCTTCTTCCTGCGGCTGACATGGATGATTTCTCCAGACAA - 29340
-¥K K g P TV TL L P A ADMUDTDTF S R Q
- R 58 5 P L * L F FLRLTTWMTIS P DN
- E A A HCD S 5 s C G * HG * F L QTT

29341 - CTTCARAATTCCATGAGTGGAGCTTCTGCTGATTCAACTCAGGCATAAACACTCATGATG - 29400
-L Q N 8 M 8 GA S ADSTQA*TIL MM
- F K I P * ¥ E L L L I Q L R H K H § * *
- S K F H EW S F C* FN S GINTHDTD

29401 - ACCACACAAGGCAGATGGGCTATGTAAACGTTTTCGCAATTCCGTTTACGATACATAGTC - 28460
-T T @ G R WA M *» T F § Q F R L R Y I V

- H TR QM G ¥ V NV F A I P F T I H S L
29461 - TACTCTTGTGCAGAATGAATTCTCGTAACTAAACAGCACAAGTAGGTTTAGTTAACTTTA - 29520
-Y S ¢ A E * I L VT KQQUHI K™*V * L TTL
- T L V Q N EF 8§ * L NS TS RVF § * L *
= L L C R M NS RN®* TAOQV GL V NF N
29521 - ATCTCACATAGCAATCTTTAATCAATGTGTAACATTAGGGAGGACTTGAARGAGCCACCA - 29580
-I § H S N L * &S M CNTIUREUDTLEKE PP
- 8 H I A I F N QCWVTULGHRT * K S HH
- L T * @ § L I NV * H * G GG L ERWATT
29581 - CATTTTCATCGAGGCCACGCGGAGTACGATCGAGGGTACAGTGAATAATGCTAGGGAGAG - 29640
‘-H F H R G H A E Y DR G Y S E * C * G E
- 1 F 1 E A TR S T I EGTV NNA AR E S
- F S S R P R G VR S RV * I ML G R A
29641 - CTGCCTATATGGAAGAGCCCTAATGTGTAAMATTAATTTTAGTAGTGCTATCCCCATGTG - 29700
-L P I W KOS5 PNV * N * F * * C Y P HV
- L ¥ G RALMTE €I KTINTF S S A TI P M *
- A Y M E E P * C V K L I L ¥V VvV L 8§ F C D
29701 - ATTTTAATAGCTTCTTAGGAGAATGACAARAAAMAAMMAAMAR - 29742
-I L I A S * E N D EK K K K K X
- F * * L L R R M T K K K K X
- F N 8 F L G E * Q0 K K K K X
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1 - TTTTTTTTTTTTTTTGTCATTC TCCTAAGARGCTATTAARATCACATGGGGATAGCACTA - 60
-F F F F FV ILULUZ RJSY * NHMGTIATL
- F FFFL SF 8§ * EA I XK I TWG * H Y
- F F F F C H 8§ P K K L L K 8§ H G D SsSs T T
61 - CTAAAATTAATTTTACACATTAGGGCTCTTCCATATAGGCAGCTCTCCCTAGCATTATTC - 120
-L K L I L HI RALPJYROQOUL S L AL F
- * N * F ¥ T L 6 L F HI G S S P * H ¥ 8§
- K I N F TH * G § 8§ I * A A L P § I I H
121 - ACTGTACCCTCGATCGTACTCCGCGTGGCCTCGATGARAATGTGGTGGCTCTTTCAAGTC - 180
-T V P §$ I vV L R vV A S M KM W WL F Q@ V
- L Y P R S ¥ S A W PR * K C G G 5 F K &5
- ¢ T L DR TP R GULUDEW®NWVVV AL § 8 P
181 - CTCCCTAATGTTACACATTGATTAAAGATTGCTATGTGAGATTAAAGTTAACTAAACCTA - 240
-L P N ¥V TH * L K I A M * D * § * L N L
- $ L M L H I D * R L L CETI KVN * T ¥
- P * ¢ Y TL I K D CY¥ WV RULEKULTZ K P T
241 - CTTGTGCTGTTTAGTTACGAGAATTCATTCTGCACARGAGTAGACTATGTATCGTAAACG - 300
-L ¥V L F § Y EN S F CTTURWVDY WV § * T
- L C C L VvV TR I H S AQE * T MY R KR
- c A VvV * L R EVF I L HEKSRTULTZGCTIUWVWNSG
301 - GAATTGCGAAAACGTTTACATAGCCCATCTGCCTTGTGTGGTCATCATGAGTGTTTATGC - 360
-E L R KR L H S P 8§ AL CGHHETCTL C
- N C E NV Y I A HL P CUV VWV I M S V ¥ A
- I A KTV F T * P I CL VW S5 S5 * V F M P
361 - CTGAGTTGRATCAGCAGAAGCTCCACTCATGGAATTTTGAAGTTGTCTGGAGAAATCATC - 420
-L § * I S R S § TH G I L KL 8§ G E I I
- * YV E S A E A P L METF * 8 CL E K 8§ §
- E L N @ Q KL HS WMNUVFEWVV WRWNEP
421 - CATGTCAGCCGCAGGAAGAAGAGTCACAGTGGGCTGCTTCTTTTGTCTCTGCGGCAAAGG ~ 480
-H V 8 R R KK S HSGULILILTILS L R QR
- M § A A G R RV TV G CVF F CL C G K G
= C Q P Q E E E 5 Q WA ASF V S5 A A K A
481 - CTGAGCTTCATCAGTCTTTTTCTTTTIGTCCTTTTTAGGCTCTGTTGGTGGCGAATGTTTT - 540
-L § F I §$ L F L F VLV FURILUGCMWWE C F
- * A § § YV F F F L §$ FL G S VWV G G NV L
- E L HQ §$ F 8 FC P F * A L L V GMF C
541 - GTATGCGTCAATGTGCTTGTTCAGCAGTATGACGTTGTCTTTGAATTGTGGATCTTTGTC - 600
-V C VvV N VL V Q QY DV WV F ELW I F V
- ¥ A S M C L F § S M TIL S L N CG S5 L S
- M R ¢ ¢C A CS AV * RCL * I VvV DUL C H
601 - ATCCAATTTAATGGCTCCATGATARGTCAGCCATGTTCCCGARGGTGTGACTTCCATGCC - €60
-1 @ F NG S MTI S Q P CS U RURCUDF E A
- § N L M A P * * Y 5 HV P EGWV T S5 M P
- P I * W L HD K S A M F P K WV * L P C Q
661 - AATGCGTGACATTCCAAAGAATGCAGAGGCACTTGGAGCAAATTGTGCAATTTGCGGCCA - T20
-N A * H S K ECRGTW S5 KL CNUL R P
- M R DI P KN A EAULGH ANTCGCH® RARTITCTGQ
- C vV T F § R M Q R HL E Q I V Q F A A N
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721 - ATGTTTGTAATCAGTTCCTTGTCTGATTAGGTCTTGGTCCCCGARATTTCCTTGGGTTTG - 780
-M F VYV I § S L S D * VLWV PETISULGL
- ¢ L * 8§V P CL I RS WS P KT FPWVC
- v ¢ N Q F L V * L 6L G P RNV FULGTF V
781 - TTCTGGACCACGTCTCCCAAATGCTTGAGTGACGTTGTACTGTTTTGTGGCAGTACGTTT - 840
-F W T T S P K ¢ L § DV VL F COG S5 T F
- 8 G P R L PN A * VvV TLY CFV AV RF
- L D HV S QML E* RCTV L W QY V F
841 - TTGGCGAGGCTTTTTAGATGCCTCAGCAGCAGATTTCTTAGTGACAGTTTGGCCTTGTTG - 900
-L A R L F RCUL S S R F L S D S L AL L
- W R G F L DA S A ADFULUVTUVWPOCLC
- G E A F * M P Q Q Q 1 8 * * Q F G L V V
901 - TTGTTGGCCTTTACCAGAAACTTTGCTCTCAAGCTGGTTCAATCTGTCTAGCAGCAATAG - 960
-L L A F TRNPF A L KLV Q SV * Qg *
- ¢C WPULPETTULTUL S S WFNIULS S S5 N S
- v 6 L ¥ ©Q K L € 8 ¢ A6 5 I ¢ L A A I A
961 - CGCGAGGGCAGTTTCACCACCTCCGCTAGCCATTCGAGCAGGAGAATTTCCCCTACTGCT ~ 1020
-R E G 5§ F T T S A § HS S8R URTI S5 P T A
- AR AV S P P P LATURABAGTETFU®PLTLTL
- R G ¢ FHHLM®R®* P F EQEW®NTF P Y CC
1021 - GCCAGGAGTTGAATTTCTTGAATTACCGCGACTACGTGATGAGGAGCGAGAAGAGGCTTG - 1080
-A R 5 * I 8 * I T A T T * * G A R R G L
- P G VEVF L EL P R L RDEEREE & *
- Q EL N F L N Y RDY V MR S E K R L D
1081 - ACTGCCGCCTCTGCTTCCCTCTGCGTAGAAGCCTTTTGCCAATGTTGTTCCTTGAGGARG - 1140
-T A A 5 A § L C V EAF W QCOC S L R K
- L P P L L P §8 A * K P F G NV V P * G S
- ¢C R L C F P L R RS L L AMTILTFTLE E V .
1141 - TTGTAGCACGGTGGCAGCATTGTTATTAGGATTGCGGETGCCAATGTGGTCTTTGGGTGT ~ 1200
-L * H 6 G S I VvV I R I A GANWWUVF G C
- ¢ 8§ TV A ALILULGT LRV PMWSE L G V
- v A R W Q HC Y * DCOGOCOQOCGTUL W V Y
1201 - ATTCAAGGCTCCCTCAGTTGCAACCCATACGATGCCTTCTTTGTTAGCGCCGTAGGGRAG - 1260
-1 ©§ 6 8 L S C N P Y D A F F V S5 A V G K
- F K A P SV A THTTMU®P S L L AP * G S
- S R L P Q L Q P I R CL L C * R RUPRE WV
1261 - TGAAGCTTCTGGGCCAGTTCCTAGGTAATAGAAGTACCATCTGGGGCTGAGCTCTTTCAT —- 1320
-* § F WA § 5§ * VvV I EV P 8§ G A E L F H
- E A S G P V P R * * K Y HL GUL S 5 F I
- ¥ L L G Q F L GNRSTTI WG * A L 5 F
1321 - TTTGCCGTCACCACCACGAACTCGTCGGGTAGCTCTTCGGTAGTAGCCAATTTGGTCATC - 1380
-F AV T T TN S 8 G 5 5 5 V V ANILWVI
- L P S P PR TR RWV AILW®R®* * P I W S S
- C RHHHETLUWVG™* L F G S S Q F G HL
1381 - TGGACCACTATTGGTGTTGATTGGAACGCCCTGECCTCGAGGGAATCTAAGTTCCTCCTT ~ 1440
-W T T I 6 VvV D W N AL AZSRESHKTFULL
- 6 P L L V L I G T PWUPURGMNULS S S5 L
- D H ¥ wW ¢ * L ER P GLEG I * V P P C
1441 - GCCATGCTGAGTGAGAGCTGTGAACCAAGACGCAGTATTATTGGGTARACCTTGGGGTCG - 1500
-A M L 8 E §$ ¢C E P R R S I I G * T UL G 8§
- P C * ¥V R A VvV N Q D A V L L G X P W G R
- H A £ * E L * T K T QY ¥ WV N L G V G
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Figure 17-C

1501 - GCGCTGTTTTGGCCTTGCCCCATTGCGTCCTCCATTCTGETTATTGTCAGTTGAATCTGT ~ 1560
-A L F WP CP?P I A S S I L VIV S * I C
- R C F G L A P L R PPFWULIUL SV E S5V
- A VvV L AL P HCVILHSGY C QL NUL W

1561 - GGGTCCACCAAATGTAATGCGGGGGGCACTACGTTGETTTGATTGGGGTCCATTATCAGR - 1620
-G 5§ T K CNAGGTTULUWV * L G S I I R
- 6 P P N VM R G ALRWUFIDWSGUPUL S5 D
- v H M * ¢ G G HY V L I GV HY QT

1621 - CATTTTAATTTGTTCGTTTATTTARRACAACAAGTACGTCTCTARATGCAGCAGTTTGGT - 1680
-H F N L F VvV ¥ L K ¢ Q VR L * M Q Q F G
- 1 L I ¢ S F I * N N K Y V 8§ X C 8 8 L V
- F * F YV R L F ¥ T T S T S L N A A V W *

1681 - GACCTTCATGAAGGTACCAACACCTAGCTATAAGCGCACCACCAGCTGGATCTTGACAGT - 1740
-D L HEG TN T * L * A HHQLDTULDS
- T F M KV e TP S Y KRTTS WTIL TV
- P 5§ * R Y © H L A I S A P P A G 85 * Q L

1741 - TGATAGTAACATTAGGTGTGCATGTTTGAACCATAGTGTGCCATCTATGAAAAGGTARAA - 1800
- % % % g * Yy C M F E P * C A I ¥ E K V K
- DS NI RCA ACTLUHNBMHESVYVPSMIEKTE R *N
- I v T L G V HV * T I VvV CHUL * K GZKT

1801 - CCTTTCCTAGAGCACAAAGCCAAGCAGTGCTATAAGTATTACCCCTAGTGTTGTACCTTA - 1860
-P F L E H K A ¥ Q C Y K Y Y P * CCTL
- L 8 * 8§ T K P & § A I 5 1 T P S V V P ¥
- F P R A Q § 0 A ¥V L * V L P L ¥V L Y L T

1861 - CRAGGATCTTCAAGCACATGRGGTTTATTAGATGCACAGCGCTGTACTACAGTGCATATG - 1920
-Q 6 8§ 5 55T * G L L DAQRTCTTV H M
- K DL Q A H EVV ¥ * M HS AUV L QCIC
- R I F K H M R F I RCTTAILY ¥ 5 A Y A

1921 - CAACTGECATAGAGARATACAAGTCAAAACAATGAGAAGTTTCATGTTCGTTTAGACTTTG - 1980
-0 L HR EI ¢V KTMHB RS FMTFV * TL
- N C I E K ¥ ¥ 8§ K Q * EV S C s F RL W
- T A * R N T § Q W N E K F H VvV R L D F G

1981 - GTACAAGGTTCTTCTAGATCCTGGATTTCGAGTGAAAACCARAATATAATAAGCATTATT - 2040
-v Q G 5 S R 5 W I 8§ S E N QN I I s I I
- ¥ KV L L D PG FRV KTZEKTI * * A L L
- T R F F * I L D F E * K P K Y N K H ¥ *

2041 - AMAACAAGGAATAGCAGARAGGCTRAAAAGCACAAATAGARGTCAATTAAAGTGAGCTCA - 2100
-K T R N S R ¥ XA K K H K * K § I K V 5 8
- K 6 1 » ERL KSTWNU RS QL K * A H
- N K E * Q0 ¥ G * K A Q I BV N * 8§ E L I

2101 - TTCATTCTGTCTTTCTCTTAATGGTGAAGCARAGTATTAARAATACTAGAGCAGCAACAA - 2160
-F I L 8§ F § * W * 8 K V L ¥ I L E Q Q Q
- 8§ F ¢ L § L N G E A K Y * X Y * 8 5 NN
- H &8 v F L L M Vv K 0§ 8§ I XK N T R A A T M

2161 - TGAGAAARAGTGGCGAGTAGAGCTCTTGTTGAACCTCCTCTTGTCTGATGAARAGTTTTG - 2220
-* E KV A S R A L WV EU®PPLV * * KV L



Patent Application Publication Mar. 9, 2006 Sheet 135 of 273 US 2006/0053516 A1
Figure 17-D

2221 - GTGAAACTGATCTTGCACGCAGCTGATAGGTATGTCGAGTACCGTCAGCACAAGCAMAMG - 2280
-% XK L I L HA A DR Y V E Y R Q H K Q K
- * §N * 5§ C T Q L I G M S§ S8 TV S T S K §
- E T DL A R S * * VvV C RV P S5 A Q A K A

2281 - CAAAGTGTGTGCTAGTGCAAGTTAGTGCAAATTTATTGTCAGCAAGAGGGTGAAATGGTG - 2340
-Q 5 VvV ¢ * C KL V QI Y CQOQEGE MV
- K vV ¢ A 8§ A S * C K F I V5 KRV KW ~*
- ¥ ¢ ¥V L VvV @ VvV §8 AN L L S ARG * N G E

2341 - AATTGCCCTCGTATGTTCCTGATGGGCAAGGTTCTTTTAGTAGTACAGTCGTACCTCTAA - 2400
-N ¢C P R M F L M G KV L L V V Q § Yy L *
- I AL VvV C S8 * WAU®RTFTF * * ¥ 5§ R T 5 N
- L P 5 Y VYV PD GOQOGS F S5 S5 TV V PELT

2401 - CACACTCCTGATAGTGATATAGCTCGCAAGATGTAAATACAATCAATGTCAGGAAGAGAA - 2460
-H T P D S D I A R KM * I 0 5 M 5§ G R E
- T L L I VvV I * L A R CZ K Y N Q C Q E E N
- H § * *» » ¥ § 5 Qg D WV N T I NV R KR I

2461 - TRATTTTCATGTTCGTTTTATGGATAATCTAACTCCATAGGTTCTTCATCATCTAACTCC - 2520
-* F 5§ C 5§ F Y G * & N S5 1 G S 8§ S S N S
- N F HVRF M DNILT?P * VL HHUL TP
- I F M F V L w I I * L HRVFVF I I * L R

2521 - GAATAATTCTTCTTAGTTAGAGGCTTAAATAATTGTCTCACTATTGAACTTATTATAACG - 2580
-E * F F L VR GL NNOCLTTIUETLTITIT
- N N S § * L E A * I I ¥ § L L N L L * R
- I I L L § * R L K * L § HY * T Y Y NV

2581 - TCAAGATTCCAAATAGCAATCCTGAAAGTCCTCATAATGATAATCAATATCTCTGCTATT - 2640
-8 R F Q I A I L K V¥V L I M I I N I S A I
- Q b S ¥ * Qs * K s s * * * 5 I s L L L
- K I P N S N P E S P HNUDWNZGQY L C Y C

2641 - GTAACCTGGAAGTCAACAMRGATGARACATCTGTTGTCACTTACTGTACTAGCAARGCAAT - 2700
-V T W K 8§ TR * N I ¢C C H L L Y * Q 8 N
- * P G § Q QD ET SV VTY CT S KAI
- N L E V N K M K HL L § L TV L A& K QY

2701 - ATTGTCGTTGCTACCGGCGTGGTCTGTATTTAATTTATAGTTTCCAATACGGTAGCGETT -~ 2760
-1 v VvV A TGV VWV CI * F I VvV S§NTWV AV
- L § L L P A WSV FNILT®* F P I R * R L
- ¢ R CY¥Y R R G L Y L I ¥ S F Q@ Y G S G C

2761 - GTATGCAGCAARACCTGAATCAGTGCCTACACGCTGCGACGCTCCTAATTTGTAATARGA - 2820
-¥vy ¢ § KT * I S A Y TLURURS* F WV IR
- ¥ A A K P E S VvV P TR RCDAU®PNL * * E
- M ©§ @ N L N @ C L H A A T UL L I C N K K

2821 - AAGCCTTCGTGATGTAGCCACAGTGATCTCTTTTGGCAGGTCCTTAATGTCACAGCGCCC -~ 2BEO
-K R § * C § H S DL F W Q V L NV T A P
- § VR DV ATV I S F GRSL M S5 QR P
- A F VvV M * P Qg * 8§ L L A G P * CH 8§ A L

2881 - TAGGGAGTGTCCGGCCATTCGCAAGTGACCACGAATGATCACAGCACCAATGACAAGTTC - 2940
-* G'V 8§ G E 5§58 Q vV T T N D H S TNUDK F
- R EC P A I R K * P RM I T A HAUPMT S5 5
- G S ¥V R P F A 5 DHE * S5 Q HQ * Q V H

2941 - ACTTTCCATGAGCGGTCTGGTCACAATTGTCCCCCGGAGAGGCACATTGAGAAGAATGTT - 3000
-T F H E R § G H N C P P EWRHTIEIE KNV
- L § M § G L VvV T I V P RRGTULUERURMTF
- F P * A V W S Q L 8§ P G E A H * E E C L
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Figure 17-E

3001 - TGTTTCTGGGTTGAATGACCACATTGAGCGGGTACGAGCAARCAGCCTGAAGGAAGCAAC - 3060
-C FWWVE™* P H * A GTS K QPEG S N
- ¥ §$ 6 L NDH I ERVRADNZSTIULIE KEWAT
= F L 6 * M T T L S G Y E QT A * R K Q R

3061 - GAAGTAGCTAAGCCACATCAAGCCTACAATACAAGCCATTGCAATCGCAATCCCGCCAGT - 3120
-E V A K P H Q A Y N T S5 HCDNU RNP A S
- K * L 58 E I XK P T I @ A I A I A I P P V
- s § * AT S S L QY K PL QS QS R Q S

3121 - CACCCAATTAATTCTGTAGACARCAGCAAGCACAAAACAAGCAAGTGTTACTGGCCACAA - 3180
-H P I N S V D N S K H K T S§ K C Y W P Q
- T QL I L *TTA A S T K QA S V T G H K
- P N * F C R QQOQAOQUNIE KUGQVLTELATR

3181 - GAGCCAGAGGAAAACAAGCTTTATTATGTACARARACCTGTTCCGATTAGAATAGGCAAA - 3240
-E P E E N K L ¥ ¥ V Q K P VvV P I RTI G K
- S Q R KT S F I M ¥ K NLFRILE * AN
- A R G XK Q AL L C T XK TOC S D * N R QI

3241 - TTGTAGTAACATAATCCAGGCTAGGAATAGGAAACCTATTACTAGGTTCCATTGTTCCAG - 3300
-L * * HN P G * E * ET VY Y * V P L F @
- € 8§ NI I Q A RNU RIUKU®PITZ RTFMHTCSR
- vV veT*S§ RL GG I GNLULULGSTI VPG

3301 - GAGTTGITTAAGCTCCTCAACGGTAATAGTACCGTTGTCTGCCATGATAAGCAATGTTAA - 3360
-E L F X L L N 6 N § TV V CHUDZEXKOQTC * :
- 8§ ¢C L 5 s s§8 TV IV ?PL S A MI S NV K
- vV v * A P Q R * * Y R CL P * * p ML K

3361 - AGTTCCAAACAGAATAATAATAATAGTTAGTTCGTTTAGACCAGAAGATCAGGAACTCCT - 3420
-5 5 K Q N N NNS * FV *TU RU RS G TP
- ¥ P N R I I I I V S S F RUPEDUGQQTETLL
- F ¢ T E * * * ¢« L ¥V RL DG K I RNSF

3421 - TCAGAAGAGTTCAGATTTTTAACACGCGAGTAGACGTAAACCGTTGGTTTTACTAAACTC - 3480
-8 EE FRF L TRE * T * 1T V G F T KL
- Q K § §S D F *HA S RBRZEKU®PTLUVILILNS
= R R V ¢ I F N T RV DV NRWF Y * TH

3481 - ACGTTAACAATATTGCAGCAGTACGCACACAATCGAAGCGCAGTAAGGATGGCTAGTGTG - 3540
-T L T I L Q Q Y A H NI R S AV R MA S V
- R * Q Y C S S5 T™HTIEAQ™*GWIL VWV *
- v N N I A AV R T Q S KR S KDG * C D

3541 - ACTAGCAAGAATACCACGAAAGCAAGARAAAGAAGTACGCTATTAACTATTAACGTACCT - 3600
-T S KN T T K A R KRS TLLTTIWNWVP
- L AR I PREKIOQEU KEVWVZRY* L L T Y L
- * Q E Y HE S K KU KU K Y ATIWNTY * RTC

3601 - GTTTCTTCCGAAACGAATGAGTACATAAGTTCGTACTCACTTTCTTGTGCTTACAAAGGC - 3660
-V 8§ 8 ETNE Y I 8§ S§ ¥ S L S CAYKG
- F L P KR M S T * WV R THT FULV L T K A
- F F R NE * V HKVFWVLTFILTCTL Q RH

3661 - ACGCTAGTAGTCGTCGTCGGCTCATCATAAATTGGATCCATTGCTGGATTAGCAACTCCT - 3720
-T L VV V V G6 S s * I 6 S I A GL ATP
- R * * § 8§ § A HH K LDUPILTIULUD®* QL L
- A S S RRRIL I I N W I HOCWTISNS ™
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3721 - GAAGAGCCGTCGATTGTGTGTATTTGCACATTCGGTGGETCTTTAACAAGCTTGTTAAAG - 3780
-E E P 8§ I vV C I CTV F GG S UL TS L L K
- K § R R,L C V F A H S V GL * Q a Cc * R
- R A VvV D C WV ¥ L H I R WV F N KL V KD

3781 - ATGAAGAATGTAGCATTTTCAATACCAGTGTCTGTAGTAATTTGTGTAGACTCAAGCTGG - 3840
-M K N ¥V A F § I P V &5 V V I C V D 5§ 5 W
- * R M * H F Q ¥ ¢ ¢ L * * F V * T Q A G
- E E C 5§ I FN TS VWV C S HNULCRTULIEKTLV

3841 - TAGTAAACTTCGGTGAAATAGCCATGTACAACGACATAGTCTTTAACACCTGAGTGCCTA - 3900
-* *» T § Yy K »p C T T T * 5 L T P E C L
- § K L R * N 58 HWV Q R HS L * H UL S5 A ¥
- vV N F G E I A M Y N DI V F NT * V P I

3901 - TCCTCAGAATAACCACCAATTTGGTAGTCTTCTTTGAGTTTTGGTGTTGAAATGCCGTCA - 3960
-8 5 E * P P I W * § S L 8 F GV EMP S
- P Q NNHQF G S L L * V¥V L V L K CR H
- L R I T TN L V VvV F F EF W C * N AV T

3961 - CCTTCAGTAACGACAATTGTATCTGTGACACTGTTATATGGTATACAGTAGTCATAGTTA - 4020
-P SV T T IV SV TLUL Y G I Q * 5 * L
- L @ * R Q L ¥ L * H C ¥ M V Y S 5 H 5 ¥
- F S N DN C I CDTWVIWYTWVV IV HM

4021 - TGTGTGTGCCAGCAAACAAAGTAGTTGGCATCATARAGTAATGGGTTCTTGGATTTGCAC - 4080
-C VvV C @ Q TEK * L A S * S NG F L D L H
- ¥V C A 5 K Q S S W H H KUV MG S W I CT
- ¢ ¥V P AN KV V 6 I I K * WV L G F AL

4081 - TTCCAACAAAGCCAACATCTCATAATAATTCTACATGCGTTGATGCATTGTAGAAAATAT - 4140
-F ©§ Q S ©Q H L I I I L H AL MHCPREKY
- § N K A N I 5 * * F Y M R * C I V E N I
- P T K P T S H N N S T C UV D AL *= K I Y

4141 - ATCAAGGCATAGAGGTACARAAATTGCGCCTCCTTACCTGCAGCGACAAGCARAAGATGT - 4200
-1 K A * R Y K N C A S L P A A T S K R C
- &S R H R GT K I A P P Y L Q R QAU KDV
T - ¢ 6 I E V Q K L R L L T C S5 D K Q K M *

4201 - GAATAGATGGTAACAAATAGCAGCAGTAAATTGCAAATGAACTGGAAGCCCTTATAAAGG - 4260
-E * M ¥V T N § § S ¥ L Q M N W K P L * R
- N R W * @ I A A V N C K * T G § P ¥ K G
- I DG N K * Qg Q * I A N EL E AL I K G

4261 - GCTAGCTGCCATCTTTTATTGAGCGCAATTATTTTGGTAGCGCTCTGARAAACAGCAAGA - 4320
-A 5 ¢ H L L L 8 A I I L V A L * KT A R
- L A A I F ¥ * A Q L F W * R 8§ E K Q Q E
- * L P 8 F I E R N Y F G 5 A L K N 5 K K

4321 - AATGCAACGCCAATAACAAGCCATCCGAAAGGGAGTGAGGCTTGTAGCGGTATCGTTGCT - 4380
-N A T P I T S H P K G S E A C S G I V A
- M Q R Q * Q A I R K GV RL V AV S L L
- ¢C N A NN KPS ERE* G L * R Y R CC

4381 - GTAGCATGAACAGTACTTGCAGGAGAAGCATTGTCAATTTTTACTGGCTGTGCAGTAATT - 4440
-¥ A * T ¥V L A G E AL § I F T GG C AV I
- * HE @ ¥ L Q E K HCQF L L AV Q * L
- S M W §S T C R R S I vV N F ¥ WL C S N *

4441 - GATCCAAGAGTAAAAAATCTCATAAACRAATCCATAAGTTCGTTTATGTGTAATGTAATT - 4500
-D P R V E N L I W K S I S S F M CNWV I
- I Q@ E * K I 8§ * T N P * V R L C V M * F
- S K 8§ K K § H K Q I H K F V Y Vv * C N L
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4501 - TGACACCCTTGAGAACTGGCTCAGAGTCATCCTCATCARACTTGCAGCAAGAACCACAAG - 4560
-* H P * E L A Q S H P HQ T C S K NH K
- D T L ENWILRUV I L I KL AAURTTR
- T P L R T G S E 5 § § S N L Q Q E P Q E

4561 - AGCATGCACCCTTGAGGCAACTGCAACAACTAGTCATGCAACAAAGCAAGATTGTAACCA - 4620
-§S M H P * G N C NN * S CNUZEKARTIL™* P
- A CTUL EATA ATT S HATHK QDCNH
- H A P L R QL ©Q QL VM Q Q S K I VTM

4621 - TGACGATGGCAATTAGTCCAGCAATGAAGCCGAGCCAAACATACCAAGGCCATTTAATAT - 4680
-* R W QL V Q Q * 8 R AUKUEHETIEKATI * Y
- DD GN * S S NEAEUPNTIZPRUPFNTI
- T M A I S P A M K P S5 Q@ T ¥ Q G H L I Y

4681 - ATTGCTCATATTTTCCCAATTCTTGAAGGTCAATGAGTGATTCATTTAAATTTTTAGCGA - 4740
-I A H I F P I L E G Q * VvV I HL NF * R
- L L I F 5 Q F L KV N E®* F I * I F S5 D
- ¢ S Y F P N S * R S M S D S F KFUL AT

4741 - CCTCATTGAGGCGGTCAATTTCTTTTTGAATGTTGACGACAGAAGCGTTAATGCCTGAAA - 4800
-P H * G G Q F L F 8 C * RQKUR* CUL K
- L I E AV NVF F L NV DDUZ RS VN A * N
= $ L R R 8§ I 5 F * M L T T E AL M P E M

4801 - TGTCGCCAAGATCAACATCTGGTGATGTATGATTTTTGAAGTACTTGTCCAGCTCTTCTT - 4860
-C R Q D Q H L VM Y DF * & TCP A L L
- ¥V A K I N I W * C M I F EV L V QL F F
- s P R S TS G DV * F L KY L 8 8§ 8 5 L

4861 - TGAATGAGTCAAGCTCAGGTTGCAGAGGATCATAAACTGTGTTGTTAATGATGCCARTAR - 4920
-* M 5§ Q A Q V A E D H KL CC * * C Q *
- E * ¥V KL R L Q R I I N CV V N D AN N
- N E §$ § §$ G ¢ R G S * TV L L MM P I T

4921 - CGACATCACAATTTCCTGAGACAAATGTATTGTCTGTAGTAATTATTTGTGGAGAARAGA - 4980
-R H HNF L R Q M ¥ C L * * L F V E K R
- DI T I S * D KOCTIUVCSDNJYULWRKE
= T §$ Q F P ETNUVUL SV V I I CGE KK

4981 - AGTTCCTCTGTGTAATAAACCAAGAAGTGCCATTAAACACAAAAACACCTTCACGAGGGA - 5040
- § 5 ¥V ¢« * T K K CH = T Q K HL HE G
- ¥V P L C N KPR S5 AI KHU KNTFTRE
- F L C VvV I N Q E V P L NTXKTP S R G K

5041 - AGTATGCTTTGCCTTCATGACAAATTGCTGGCGCTGTGGTGAAGTTCCTCTCCTGGGATG - 5100
- M L € L HD KL L A LW * § 85 858 F G M
- ¥V C F A FMTMNUCGCMW®ROCGEV PILL.GW
- Yy AL P S8 * Q0 I A GA VWV V KFUL S W DG

5101 - GCACATACGTGACATGTAGGAAGACAACACCATGCGGGGCTGCTTGTGGGAAGGACATAR - 5160
-A H T * HV G R Q HHAOGTILILV G R T *
- H I R DM * EDNTMH® RGUCUL W E G H K
- T ¥ VvV T ¢C R K T T P C G A A C G K D I R

5161 ‘- GGTGGTAGCCCTTTCCACAAAAGTCAACTCTTTTTGATTGTCCAAGAACACACTCAGACA - 5220
-6 6 5 P FHKSOQLTFULIVWVQEHTOQT
- v v AL S T K VNS F * L 8 KNTIL R H
- w * P F P Q K S TL F D OCUPRTTH S DI
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5221 - TTTTAGTAGCAGCAAGATTAGCAGAAGCCCTGATTTCAGCAGCCCTGATTAGTTGTTGTG - 5280
-F * * 0 QD * Q K P *F QQ©P* L VVV
- F 5 5 5 ¥ I S R § P D F S 8§ P D * L L C
- L VA ARULAEH BALTISAAOALTISTCTCUV

5281 - TTACATAGGTTTGAAGGCTTTGAAGTCTGCCTGTAATTAACCTGTCAATTTGTACCTCCG - 5340
-L HR F EGPF EV CL *L T COGQFV PP
- ¥ I 6 L K A L K S5 A CDN * P V N L Y L R
- 7 = y * R'L * § L P VYV I N L S I C T S A

5341 - CCTCGACTTTATCAAGTCGCGAAAGGATATCATTTAGCACACTTGAAATTGCACCAAAAT - 5400
-P R L. ¥ 0§ V A K 6 ¥ H L A H L KL H QN
- L D F I K § R K D I I * H T * N C T K-1I
- 5 T L S 5 R ERI S F S§TLETIUATPIEKL

5401 - TAGAGCTAAGTTGTTTAACAAGTGTGTTTAATGCTTGAGCATTCTGGTTAACAACGTCTT ~ 5460
-* § * Yy VvV * 0V CL ML EUHS G * Q R L
- R A KL F N X CV * ¢CL S ILVNUNU VL
- E L 5 C L TS VvV F N A *AFWULT TS C

5461 - GCAGCTTGCCCAATGCAGTTGATGTTGTTGTAAGTGATTCTTGAATTTGACTAATCGCCT - 5520
-A A C P M QL ¥ L L *V I L ETFUD * S P
- g L AQOCS * CCCZEX™* FLNTLTHNRL
- 8§ L PNAVDVYVVVSDS™* I * L I &AL

5521 - TGTTAAATTGGTTGCGCGATTTGTTTTTGGTTCTCATAGAGAACATTTTGGGTAACTCCAA ~ 5580
-¢C * I G W R F V F G S HREHTFG * L Q
- VKL VEDIL F L VL I ENTILTGUMNSN
- L N W LATIOCTFWF S * RTFWUV TP M

5581 - TGCCATTGAACCTATATGCCATTTGCATAGCAAAAGGTATTTGAAGAGCAGCGCCAGCAC - 5640
-¢c H * T Y M P F A * Q KV F EEGQR Q H
- A I E P I C HL H S KU R UYL K S S A S T
- P L N L Y A I C I A K G I * R AAUP AP

5641 - CAAATGTCCATCCAGCAGTGGCAGTACCACTAACTAGAGCAGCAGTGTAGGCAGCAATCA - 5700
-Q M 5 I © Q WQ Y H™* L EG QO QT CTRZOQZOQ S
- K CP S S 8§ G S TTN * §S S8V G 5 NH
- N V H P A V A VvV P L T R A A V * A A I I

5701 - TATCATCAGTGAGCAGAGGTGGCAACACTGTAAGTCCATTGAACTTCTGCGCACABATGA - 5760
-¥ HOQ * A EV ATTUL * V H* T S A H K *
- I I 5 E Q R W HC K I ELTILTRTNE
- § SV S R GGNTUV S PLNTFTCAG QMR R

5761 - GATCTCTAGCATTAATATCACCTAGGCATTCGCCATATTGCTTCATGAAGCCAGCATCAG - 5820
-D L * H * ¥ HL G I RHTIOAS * S QHQ
- I s 58 1 N I T * A F A I LLHEA AZS I S
- S L AL I S P R H S P Y C F M K P A 5 A

5821 - CGAGTGTCACCTTATTARAGAGCAAGTCCTCAATAAAAGACCTCTTAGTTGGCTTTAGAG - 5880
-R VvV 5 P ¥ * R A S P Q * KT8 * L A L E
- E C H L I K EQ VL NZ KTZ RZPILS WL * R
- 8§V T L L K S§ K § § I KDULULV G F R G

5881 - GGTCAGGTAATATTTGTGAAAAATTAAAACCACCAAAATATTTCAAAGTTGGGGTTTTGT - 5940
-6 0V I F V KN *NUHOQINTISZEKTLTGTF,C
- VR * Y L * XI KTTZ KTITFTGQSWGTF V
- § 6 N I C E K L K P P K Y F K V 6 V L Y

5941 - ACATTTGTTTGACTTGAGCGAACACTTCACGTGTGTTGCGATCCTGTTCAGCAGCAATAC - 6000
-T F VvV * L E R T L HV CCDUPWV Q Q QY
- HL F DL 8 E HVF TOCUVATIULUF S S NT
- I ¢ L T * AN TSRV LRSS OC S A ATIP
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6001 - CTGAGAGTGCACGATTTAGTTGTCTGCAAANGCTACCATATTGGAGAAGCAAATTAGCAC - 6060
-L R ¥V H D L V Vv ¢ K S ¥ HI G E A N * H
- * EC T I * L C A KATTIULZEZEKOQTI ST
- E S A R F 5 C V Q KL P Y WR 5 KL A H

6061 - ATTCAGTAGAATCTCCGCAGATGTACATATTACAATCTACGGAGGTTTTAGCCATAGAAR - 6120
-1 g * N L R R CT Y ¥ WL RURTF * P * K
- F §S R I § A DV HITTI Y G G F 5 HUZR N
- s v E 8§ P g M ¥ I L Q S TEVULATIET

6121 - CAGGCATTACTTCTGTAGTAATGCTAATTGAAAAGTTAGTAGGTATAGCAATGGTGTTAT - 6180
-Q A L L L * * ¢ * L K 8 * * ¥V * Q0 W C ¥
- R HY F CS N ADN* KV R Y 5 NGV I
- G 1 T Ss$ VvV VvV M L I E KL V G I A MV LL

6181 - TAGAGTAAGCAATTGAACTATCAGCACCTAAAGACATAGTATAAGCCACAATAGATTTTT - 6240
-*% 5§ K Q L N ¥ Q H L K T * ¥ K P Q * I F
- RV 8 N * T I 8 T * R H S I S HNIJRF L
- E * A I E L S A& P KDIWV * A TTIDF W

6241 - GGCTAGTACTACGTAATAAAGAAACTGTATGGTAACTAGCACARATGCCAGCTCCAATAG - 6300
-G * Y ¥ VvV I K XK L ¥ G N * H K C Q L @ *
- A S T T * * R N C MV TS TN A S 5 N R
= L Vv L R N K E TV W * L A Q M P A P I G

6301 - GRATGTCGCACTCATAAGAAGTGTCGACATGCTCAGCTCCTATAAGACAGCCTGCTTGAG - 6360
-E C R TH K K CRHAOQOULUL * D S5 L L E
- N vV AL I R 5§ V DM L § 5 ¥ KT ATCUL 5
- M S H S * EV § T C S AP IR QPA * V

6361 - TCTGGAATACATTGTTTCCAGTAGAATATATGCGCCAAGCTGGTGTGAGTTGATCTGCAT - 6420
-5 6 I H C F Q * N I C A KLV * V DL H
- L E ¥ I VvV 8§ 58 R I Y A P 8§ W C E L I C M
= W N T L F P V E Y M R QA G V S5 * 5 A *

6421 - GAATTGCTGTAGAAACATCAGTGCAGTTAACATCTTGATATAGAACAGCAACTTCAGATG - 6480
-E L L * KH ¢ C S * HL DTIEZGQOQTLOQM
- N ¢ C R NTI S AR VYV N I L I * N S N F R *
= I AV E T SV QL TS * Y R TA AT S D E

6481 - ARGCATTTGTTCCAGGTGTAATTACACTTACACCCCCAAAAGAGCAAGGTGAAATGTCTA - 6540
-¥ H L F @ Vv * L H L H P Q K § K V K C L
- § 1 ¢ 8§ R CNUY TY TP KR AR * NV *
- A F ¥V P GV I TL T PP EKEQGEMSN

6541 - ATATTTCAGATGTTTTAGGATCTCGAACGGAATCAGTGAAATCAGAAACATCACGGCCAR - 6600
-1 F Q M F * D L E R N Q * N Q K HH G Q
- ¥ F R CF R I 8 NG I §8ETIRINTITAK
- I s p v L G 8§ R TES WV K S ET S5 R P N

6601 - ATTGTTGAAATGGTTGAAATCTCTTTGAAGAAGGAGTTAACACACCAGTACCAGTGAGTC - 6660
-1 vV E M V E I § L K K EL TH Q Y Q * ¥V
- L L K W L K § L * R R S * HT S T S§ E 8
- ¢ * NG * NL F EEGVWVNTU®PWV PV S P

6661 - CATTAAAATTAAAATTGACACACTGGTTCTTAATAAGGTCAGTGGATAATTTTGGTCCAC - 6720
-H * N * N * H T™ G 8§ * * 6 ¢ W I I L V H
- I K I K I D T L ¥V L N K V 8§ G * F W 8§ T
- L K L K L THWV FULIU RSV DNV FG P Q
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6721 - AAACCGTGGCCGGTGCATTTAAAAGTTCAAAAGARAGTACTACAACTCTGTARGGTTGGT - 6780
-X P W F V H L K V ¢Q K KV L Q L C K V G
- N R G R C I * K F KRIEK Y Y N S V R L V
- T vV A G AF K S 58 KESTTTUL * G W *

6781 - AGCCAATGCCAGTAGTGGTGTAAAAACCATAATCATTTAATGGCCAATARCAATTAAGAG - 6840
-5 Q C Q * W C KNHNUHTILMANNDN * E
- AN A S S5 GV KTTI I I *W&PEI T I K S
- P M P V V V * K P * &8 F N G Q * Q L R A

6841 - CAGGTGGGGTGCAAGGTTTGCCATCAGGGGAGAMAGGCACATTAGATATGTCTCTCTCAR ~ 6900
-Q VvV 6 € KV € H Q GR KAH* I C L 5 Q
- R WG A RF ATIRGERUHTIRY V 8§ L K
- G 6 V ¢ G L P S G E K G TILTUDMS L 5 K

6901 - AGGGCCTAAGCTTGCCATGTCTAAGATACCTATATTTATAATTATAATTACCAGTTGAAG - 6960
-R A * A C H V * D T Y I Y N ¥ N ¥ Q L K
- 6 P K L A M S K I P I F I I I I T § * 8§
- ¢ L 8§ L P CLR YL Y L * L * L P V EV

6961 - TAGCATCAATGTTCCTAGTATTCCAAGCAAGGACACAACCCATGAAATCATCTGGCAATT - 7020
-* H QP C S * ¥ 5 K Q G H NP * NHILATI
- § I NV P S I P S KDTTUHETITIWOQTF
- A §S M F L V F Q A RTOQPMIEK S 5 G N L

7021 - TATAATTATAATCAGCAATARACACCAGTTTGTCCTGGCGCTATTTGTCTTACATCATCTC - 7080
-¥ N Y N Q © * H Q F V L A L F V L H H L
- I I I I § N N T S 5L 8§ WURYUL S5 ¥ I I 8
- *# L, * § A I T P V C P G A I CL T S S P

7081 - CCTTGACTACAAAAGRATCTGCATAGRCATTGGAGAAGCAAAGATCATTCAACTTAGTGG - 7140
-P * L § K N L HR HWR S KDH S T * W
- L DY KR I CTIODTIGEH® AZEHETITI QL S5 G
- L T T K E § A * T L E K @ R 8§ F N L V A

7141 - CAGAAACGCCATAGCACTTAAAGGTTGAAARAAATGTTGAGTTGTAGAGCACAGAGTAAT - 7200
-Q K R H S T * R L K KM L S CRAQ S5 N
- R N A I A L K G * K K C * ¥V V E H R V I
- E T P * H L K V E KNV EL * S5 T E * 8§

7201 - CAGCAACACAATTAGAAATTTTTTTTCTCTCCCATGCATAGACAGAAGGGAATTTAGTAG - 7260
-Q Q H N * K F F F S P M HR QK G I * *
- 8§ N TTI RNVFPF S L PCIDURZEREF 5 5
- A T Q L E I F F L S H A * T E G N L V A

7261 - CATTAAAAACCTCTCCAARAGGACACAAGTTTGTAATATTAGGGAATCTCACAACATCTC - 7320
-H * K P L © KD T S L * ¥ * 6 I 58 Q H L
- I K N L § ¥ R T Q V C NI RE S HNTI S
- L K T § P ¥ G H K F v I L G N L T T 5 P

7321 - CTGAGGGAACARCCCTGAAATTAGAGGTCTGGTARATTCCTTTGTCAATCTCAAAGCTCT - 7380
-L R E Q P * N * R S G K F L C Q s Q s s
- * G NN P ETIRGILVDNSVFVNTULIEKATL
- E ¢ T T L K L E WV W * I P L S I § K L L

7381 - TAACAGAGCATTTGAGTTCAGCAAGTGGATTTTGAGAACAATCAACAGCATCTGTGATTG - 7440
-* Qg $ I * ¥V @ @ v D F E NN Q Q H L * L
- N R A F E F § KW I L RTINS I CUDC
- T E HL 8 §8 A 8 G F * E Q S T A S V I WV

7441 - TACCATTTTCATCATACTTGAGCATAAATGTAGTTGGCTTTAAATAGCCAACAAMATAGG - 7500
-Y H F HH T * A * M * L AL N S Q@ Q N R
- T T F I I L E H K C S W UL * I A N K I G
- P F § § ¥ L § I N VvV VvV G F K * P T K * A
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7501 - CTGCAGCTGACGTGCCCCAAATGTCTTGAGCAGGTGAARAAGGCTGTAAGAATGGCTCTAA ~ 7560
-L § L T C P K C L EQ WV KRUL * EW L *
- ¢ 8§ * R A P NV L S R * KGCUE KNG S5 K
- A A DV P QM S * A G E KAV RMATL K
7561 - AATTTGTAATGTTAATACCAAGAGGCAACTTAAAAATAGGTTTCAAAGTGTTAARACCAG - 7620
-N L * C * Y Q E A T * K * V 5 K C * N Q
- I ¢ N VvV N T K RQUL K NURVFQ 5 V K T R
- F vV M L I P R G N L K I G F K V L K P E
7621 - AAGGTAGATCACGAACTACATCTATAGGTTGATAGCCCTTATAAACATAGAGAAACCCAT - 7680
- K VvV D H 2L HL * Vv D S P Y K HURE T H
- R * I TN Y I ¥ R L I A L I N I E K P I
- G R S R TTOTS I G * * P L * T * RN P S
7681 - CTTTATTTTTAAACACAAACTCTCGTAAGTGTTTARAATTACCTGACTTTTCTGAARCAT - 7740
-L Y F * T g T UL V 5V * N Y L TTFL KH
- F I F K H ¥ . § * v FP K I T * L F * N I
- L F L ¥ T M 8 R K ¢ L KL P DF 5 ET: S
7741 - CAAGCGAAAAGGCATCAGATATGTACTCGAAAGTGCAATTAAATGCATTATCGAATATCA - 7800
-Q A K R H @ I C TRI KU CN®*MHYRI S
- K R K G I R Y Vv L E 5§ A I K C I I E Y H
- S E K A S D M Y 5 KV gL NALSNTITI
7801 - TAGTATGTGTCTGTGTACCCATGGGTTTAGARACAGCAAAGAAAGGGTTGTCACACAATT - 7860
-* ¥ Yy § V Y P W V * K Q Q R K G CH T I
- 8 M C L C T H GG F RN S KEUZRWVUV TOQF
- vV ¢ v £ ¥V P M G L ETA AU K K G L S HN S8
7861 - CAAAGTTACATGCTCGTATAACAACATTAGTAGAATTGTTAATAATAATCACCGACTGTG - 7920
-Q § ¥Y M L v * @ H * * N C * * * 5 P T V
- KV T C S Y N NI 8 R I V NNUNUHZRIL *
- K L H AR I T TJUL V EL L I I I T DICD
7921 - ACTTGTTGTTCATGGTAGARCCAAAAACCCAARCCACGGACAACATTTGATTTCTCTGTGE - 7980
-T C C S W * N Q K P N H G Q H L I 5§ L W
- L ¥V VvV HGR T KNP T TDNTI®* F L C G
- L L FM WV E P K TOQPRTTVFDVF 5 V A
7981 - CAGCAMAATAAATACCATCCTTAAAAGGTATGACAGGGTTGCCARACGTATGATTAATAG - 8040
-Q Q N K Y H P *~ KV * QG CogTZY D * *
- 8 K I N T I L K R Y D RV A KRMTINS
- A K * I P S L K 6 M T™OGTUL PNV * L I V
8041 - TATGAARACCCTGTAACATTAGAATAARATGGAAGAAATAARTCCTGAGTTAAATAAAGAG - 8100
-¥ E T L * H * N KM EE ETINUZPEILWN K E
- M K P €C N I R I K W K K * I L § * I K S
- * N PV T L E * N GRWNIEKSsS5 * V K * R V -
8101 - TGTCTGATCTAAAAATTTCATCAGGATAGTAAACCCCCCTCATAGATGAAGTATGTTGAG - 8160
-¢C L I * K P HQ D S K P P S * M K Y V E
- VvV * § ¥ N F I R I VvV N P P HUR * S M L 5
- s DL K I §§ G * * TP L I DEVC * V
8161 - TGTAATTAGGAGCTTGAACATCATCAARAGTGGTGCACCGGTCAAGGTCACTACCACTAG - 8220
-C N * E L E HH Q@ K wWw C TG Q G H Y H *~
- v I R §S L N I I K 8 G A PV KV T T T S
- * L G A * T § 5§ KV V HR SR S L P L V
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8221 - TGAGAGTAAGAAATAATAAGARAATAAACATGTTCGTTTAGTTGTTAACAAGAATATCAC - B280
-* E * E I I R K *~ T C S F &8 C * Q E ¥ H
- E S K K * *» E N KHVRL WV V N KWNTIT
- R V R N ¥ K K I ¥ M F Vv * L L TR I § L

8281 - TTGARACCACAACTCTGTTGTTTTCTCTAATGATAAGCCTACCTTTTTCCAGRAGAGAAT - 8340
-L K P QL CCVF L * * * A Y¥Y L F P EE N
- * NH N S V V F S N DEKZPEPTFF Q0 K RI
- E TTTULLVF S L M I 5 L P F S8 R R E *

8341 - AAATCATATCATTGATTTGATTCTCCTTAAGAGACATTACAGCAGTTCCTCTTAATTTAA - B400
-K 8§ ¥ H * F DS P * ETULOQQFILIL I *
- N BE I I p L I L L K R HY 8§ 8 5 § * F K

' - 1 I $ L I * F S L R DI THMAMV PLNTLR

8401 - GAGGAAATTTGCTCATGTCAAAGAGTGAATAGGAAGACAACTGGATAGGATTTGTGTTCC - B460
-E E I ¢ § C Q@ RV N RUKTTTSG * DL C 8
- R K F A HV KE * I GHRQVLUDZ ETITCWVTP
- G N L L M S K S E * EDNWTIGTF V F L

8461 - TCCAGAAAATGTAGTTAGCATGCATGGTATAGCCATCAATTTGTTCCTTCGGCTTGCCAA - 8520
-5 R K C § * EA WY S5 HQF V P S a C Q
- P ENV V S M HGIATIDNTLTFTULRILAK
- Q K M * L A C MV * P s I C S5 F G L P R

8521 - GATAGTTAGCCCCAATTAAAAATGCTTCCGATGATGATGCATTTACATTTGTAACARRAG - 8580
-D 85 * P Q L K M L P M M M HLHL * Q0 K
- I v § P N * KCPFUR * * C I ¥ I CNIK S
- * L A P I K N A § D DUDATFTF V T K A

8581 - CTGTCCACCATGAGAAATGGCCCATARGCTTGTAARGGTCAGCATTCCAAGAATGCTCTG - 8640
-L § T M R N G P * A C K G H S K N A L
- CcC p P ¥ M A H K L V KV § I P R ML C
= V HHE K WU®P?P I S L * RS ATFQETCSV

8641 - TTATCTTTACAGCTATAGAACCACCCAGGGCTAGTTITTGCTTTATAAATCCACACAGAT - B700
-L 8§ L L * N H P G L V F A L * I HT D
- ¥ L ¥ § ¥Y R TT QG * P L L Y K S T QI
- I F T A I E P P R A S F CVF I N P HURER *

8701 - ARGTGAAAAACCCTTCTTITAGAGTCATTCTCTTTTGTCACATGTTTGGTCCTAGGGTCAT - 8760
-K * KT UL L * 8§ H S L L S HV WS * G H
- § E K P F F RV I L F CHMTF FGUPZRVI
- vV KN P S L E S F S§FVTCLVL G S5 Y

8761 - ACATATCGCTAATAATARGGTCCCATTTATTAGCCGTATGTACTGTTGCACAGTCTCCAA - 8820
-7 YR * * ~ G P I ¥ » P Y V L L H § L Q
- H I A NN KWV P F I SR MY CCTV S N
- 1 5 L I I R S HL L AUV CTVAOQ S P I

8821 - TTAAAGTAGAATCTGCGTCGGAGACGAAGTCATTAAGATCTGAATCGACAAGTAGTGTGC - 8880
-L K * N L R RR RS H * DL NZROQUVVC
- * § R I CV GDE VWV I K I * I DK * C A
- K V E § A § E T X S L RS E ST S s Vv P

8881 - CAGTTGGCAACCATTGTCTGAGCACAGCTGTACCTGGTGCAACTCCTTTATCAGAGCCAG - 8940
-Q L A T I V * A Q L Y L V Q L L Y @ 5 Q
- S WQ PL S EHS CTWOCWNSFIRAS
- v 6 N HCL & TAV PG ATUPL S E P A

8941 - CACCAAAGTGAATAACTCTCATGTTGTAGGGTACAGC TAAAGTAAGTGTATTTAAGTATT ~ 9000
-H Q 5 E * L § C CRV QL K * VvV ¥Y L § I
- T K V N N S HV V G Y 5 * 5 K I * V L
= P K * I T L M L * G T A K VWV 85 V F K Y *

[
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9001 - GACACAGTTGAGTATACTTTGCGACATTCATCATTATTCCTTTTGGTATAACAGCATTTT - 9060
-D TV E Y TL RUH S S L FL L V * Q HF
- T @ L § I L € D I HH Y S F WY NS TITF
- H 8§ * v ¥ F A TF I I 1 P F G I T ATF S

9061 - CACCATARTTCTGAAGGTCACACTTTTCAAGAAGCATTCTTTGCATCTTGTACAAGTTAG - 9120
-H HMN S EGHTV FQEATFT FH&ASCTS S *
- T I I L K V T L F K K H § L H L V Q V R
- p * F * R § H F § R § I L C I L ¥ K L G

9121 - GCATCGCRACACCTGGTTGCCACGCTTGACTTGCTTGTAGTTTTGGGTAGAAGGTTTCAA - 9180
-A S @ HL VATTULTUDTLTULUWVVILGZRRF Q
- H AR N T WL ? R L T CUL * F WV EGF N
- I AT P G C H A * L A C S F G * KV 5§ T

9181 - CATGTCCATCCTTACACCAAAGCATGAATGAAATTTCAGCATAGTCAATTGTAACCTTGA - 9240
-H ¥V H P ¥ T K A * M K F Q H S Q L * P *
- M § I L T P K H E * N F 85 I ¥V N C N L D
- Cc P S L HO© S M N E I § A * 5 IV TULT

9241 - CCACTTTTGAAATCACTGACAAATCTTGTGACTTTATTATCTCGACAAAGTCATCAAGTA - 9300
- P L L K 8§ L T N L VvV T L L 8 R Q@ 8§ H Q V :
- HF *NNH * I L * L Y ¥ L D KV I K *
- T F E I T DK S CDVF I I 8§ T K S§ 8§ § K

9301 - AMAGATCAATCACAGAACACACACATTTTGATGAACCTGTTTGCGCATCTGTTATGAAGT - 9360
-K b Q0 8 Q N TH I L M N L F A HULTIL * 5
- K I N H R TH T VF * * T CL R I C ¥ E V
- R S I T EH THF D E&PV C A SV M K *

9361 - AATTTTTCACTGTGCTGTCCATAGGGATAAAATCCTCTAATTTAAGTGGTGAATCTTGTG - 9420
-¥N F 8§ L ¢CC P * 6 * N P L I * ¥V V NL V
- I F HC¢C A V HR D K I L * F KW = I L *
- F F T V L .1 6 I K § S N L S G E S C E

9421 - AGCGCTTGGCTAAGCCTATCATTARATGAAGACCGCCAAGTTGTCCATGACTGAARTCTC - 9480
-8 A WL $ L S L N EDU RUOQWVV HD * N L
- A L G * A Y H * M K T A K L S M T E I S8
- R L A K P I I XK * R P P S C P * L K S5 P

9481 - CATAAACGATGTGTTCGAAGGCATAGCCCTCGAGCTTATATCGCTGTATGAATTCATCCA -~ 9540
-H K R ¢V RRH S P R A Y I A V * I H P
- I NDV F E € I 2L E L I S L Y EF I H
- * T M £ 858 K A * P 5 S L Y R CMDNGS S 1

9541 - TAGCGAGCTCGAGAAAGTCAGTTTCCATTTGTGATCTGGGCTTARAATCCTCTAAGTCTC - 9600
-* R AR E S QF P F V I WAa = MNUPTIL S5 L
- 8§ EL E KV & F HL * S G L K I L * V 5
- A 8§ 58 R K 8 v 8§ I ¢ DL G L K S S8 K 5 L

9601 - TGCTCTGAGTAAAGTAGGTTTCAGGCAACTGTTGAATAATGCCGTCTACTTTCTTAAAGT - 9660
-¢C S E * S R F Q ATVE™*CRULULS * §
- A L 8 K ¥V 6 F R Q L L N N A V ¥ F L K V
- L * VK * VvV § G NC * I M P 5 TFL K *

9661 - AGTTAAACTGTGTTTTTACTGATTCTCCAATTAATGTGACTCCATTGACGCTAGCTTGTG - 9720
-8 * 7"V F L L I L @@L MM * L H™*R * L V
- VvV KL C F Y * F 8N * CD S IDASZSTULC
- L N CWV FTD S5 P I NV T®PEPELTILATCRA

9721 - CTGGTCCCTTTGAAGGTGTTAGACCTTTGACTGAACCTTCTGTTATTARAACACCATTAC - 9780
-L VvV P L KV L DL * L N L L L L K HHY
- W s L * R ¢ * TF D * TF CY * NTTIT
- G P F E G VR P L TEUP SV I KET P L R
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9781 - GGGCGTTTCTAARAARAGGTCTACCTGTCCTTCCACTCTACCATCARACAAGACAGTAAGTG - 9840
-G R F * KG6 L PV L PLVYHOQTRGQ * V
- GV S K KV YL S F HSTTIZ KOTDS K *
- A F L X R S TOCDP S TLUP S NI KTV § E
9841 - AAGAACAAGCACTCTCAGTAGGTTTCTTGGCAATGTCAGTCATTGTGCAGACACCTATTG - 9900
-K N K H § @ * V § W ¢ €C ¢ S L € R HUL L
- R T S T 1L 85 RF L GNUV¥ S HCA ATDT Y C
- E QAL SV GFLAMSTUYVTIUVOQTTZ®PTIUV
9901 - TAGATACATGTGCTGGGGCTTCTCTTTTGTAGTCCCAGATTACAGTATTAGCAGCGATAT - 9960
-%* I HV L G L L F CS§PURTILG QY * QR Y
- R Y M CWGPF S F VV PDY S I S S DI
- b TCAGA ASTILTL®* S g ITVULAA ATIS
9961 - CAACACCCAAATTATTGAGTATCTTAATCTCTGGCACTGGTTTAATGTTACGCTTAGCCC - 10020
-Q H B N Y * V § * S L ALV * C ¥ A * P
- N Tg@ I I E Y L NLWHUWFDNUVTTULS P
- T P KL L S8 I L I 58 G TG ULMTULURTILADQ
10021 - AAAGCTCAAATGCAACATTAACAGGAAGTGTTGTCTTATTTTCAAAGATCTCCACATCAA - 10080
- K A 0 M Qg H * Q E V L S Y F Q R 8§ P H Q
- KL K CHNTIWMNURIEKTCTCTLTITFEKDTULHIN
- § §$S N ATULTG SV VL FSKTISTS I
10081 - TACCATCTACCTTTGTGTAAACAGCATTATTAATGATGGAAACAGGTGCTTCGCCGGCGT ~ 10140
-¥ H L P L C K QH Y * * W KOV L RRR
- T I Y L C V N S I I NDGNZ RTCTFRAGV
' - P S TF V * TALTILMMETSGAS P ALC
10141 - GTCCATCAAAGTGTCCTTTATTAACAACATTATAAGCCACATTTTCTAAACTCTGTAACC - 10200
-V H Q 8V L Y * Q HY K®PHFLNZSVT
- § 1 KV §F I NN I I S HTIF * T L * P
- P S KCPILULTTTUL * A TF S KILCNL
10201 - TGGTAAATGTATTCCACAGGTTATAAGTATCAAATTGTTTGTARATCCATAGGCTARATC - 10260
-W * M Y S T G Y K Y Q I vV C K S I 6 * I
- ¢ K C I P QV I S5 I KL F V NP * A& K S
- ¥y NV F HRUL * vV 8§ ¥ CL * I HR L NP
10261 - CAGCAGAAATCATCATATTATATGCATCCAAGTACTGTCGGTACTCATTTGCATGGTGTC - 10320
-0 Q K § § Y ¥ M H P 8§ TV G T HUL H GV
- S R NHHTITIOCTIOGQUVILSVILICMUVS
- A E I I I L Y A & K Y CR Y S F A WOCL
10321 - TGCAAACAGCACCACCTAAATTGCATCGTGTAATACACGTAGCAGATTTGAGTGGAACAT - 10380
-C ¥ Q HHLNOGCTIV * Y T * QI * V EH
- AN ST T * I A S CNTZ RTST RTFETWNTI
- @ T A PP K.L HRV I HVADTILSG T *
10381 - AATCAATATCCGACACTACTTGTTTGCCATGAGACTCACAAGGACTATCAGAATAGTAAA - 10440
-N @ ¥ P T L L V CHETHZEKTUDTY QN S K
- I N I R HY L F A MRTILTRTTIR I V K
. s 1 8 pDpTTOCLP® * DS QGL §E * * K
10441 - AGAAAGGCAATTGCTTTAAATTAGTAAATGCACTTTTATCGAARGCTGGAGTGTGGARTG - 10500
-R K A I A L N * * M HF Y RKTULETCGM
- ER QL L * I 8 KCTF 1 E S WSV EC
- K G N CF KL VNATLTILISUKABATG GV WN A
10501 - CATGCTTATTCACATACAAACTACCACCATCACAGCCTGGTAAGTTCAAGTTTGACAAGA - 10560
-H A Y S H T N Y H HH S L V S S s L T R
- ML I HIQOTTTTZITA AW™=*=VV QV * 00D
- ¢ L F T Y KL PP S QPG KTFKTFDIKT
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10561 - CTCTTGTGTCAAACCTACARCACAATTGCATTGGCTGGETAMCGATCAACGTTACAATTCC - 10620
-L L C QT Y T Q L HWIULGGNDOQR Y N S8
- 85 CV K P T HMNIOCTIGWUV TTIWHNWVTTITP
- L VvV 8 N L HT I AL AG™* RS TULQF Q

10621 - ARAACAAACAAACACCATCAGTGAATTTATCGTGATGTGTAGCATAAGAATAGARGAGTT - 10680
-K T N K H H @ * I ¥ RDV * HEKNU RTR V
- K Q THN T I 5§ EF I VM CZS5IRTIETETF
- N K ¢ T P S V N L § * ¢CV A * E * K 5 8

10681 - CCTCTATTTTGTAAGCTTTGTCACTACATGGCTGAGCATCGTAGAACTTCCATTCTACTT - 10740
-P L F C K L CH Y M AEUBHU RRTSIULL
- L ¥ F ¥V § F VvV T™TMW®WULS§ IV ETL®PF Y F
- 88 I L * A L 8§ L H G * A S * N F H 8§ T S

10741 - CAGCCTGAGGCACACACTTGATAGCCTTTGGATTTCCAATGTCATGAAGAACTGGARACT - 10800
-0 P E A HT* * PLDFQQCHETETLTET
- 8§ L RHTILDSULWI S5 NV MHM¥KIHNWZKTL
- A * G T H L I A F G F P M S * R T G N L

10801 - TATCAGCAAGCAATGCAGACTTCACARCCATGTGTTGTACTTTTCTGCAAGCAGAATTAA - 10860
-Y 0 Q A M QTS Q P CV VL F C KQN *
- I 58 K Q CAR LHWNUHWWVL Y F S A S R I N
- 8§ A S N ARDVFTTMOCTCTF FULQ®AETLT

10861 - CCCTCAGTTCATCTCCTATAATAGCGGTATTCAACAGACCAATCARCGCGCTTAACAARGC - 10920
-P 5 V H L L * * ¢ I Q@ @ T N Q@ R A * Q 5
- P QF I § ¥ N R V F NUZRUPTINATLN KA
- L § 8§ s P I I G Y 8§ TDUOQS TR RILT K H

10821 - ACTCATGGACTGCTAAACATCTAGTCATGATAGCATCACAACTAGCCACATGTGCATTTC - 10980
-T H G L L NI * § * * HHN * P HVHF
- L M DC®* TS5 S HDSTITT S HMGCTIS
- 8§ W T A K HL VM I ASOQLM®BATTCATF P

10981 - CATGTACCTGGCAATGTTGGTCATGGTTACTCTGAAGGTTACCCGTAAAGCCCCACTGCT - 11040
-H V P G NV 6 HG Y S EG Y P * 5 P T A
- M ¥ L A M L V M V T L KV TR RIKA ATFPTULL
- ¢ T W Q C W S WLUL *RUL PV KPHTC *

11041 - GAACATCAATCATAAATGGGTTATAGACATAGTCAARACCCACAGAATGATTCCAGCAGG - 11100
-E H ©Q S * M G Y R H S QN P OQNUD S5 5 R
- N I N H KW VvV I DI V KTUHUB RMTIFPAG
- T s I I N G L * T * 5 KPTE * F Q@ Q0 A

11101 - CATAAGTATCTGATGAAGTAGAAAAGCAAGTTGCACGTTTGTCACACAGACAACACGTTC - 11160
-H K ¥ L M K * K § KL HV CH T DMNT F
- I § I * * S R KAASOCTT F®FV TOQTTH®R S
- * Vv 8§ D EV E K WV ARTULGSHRERUQHV L

11161 - TTTCAGGTCCAATCTTGACARAGTACTTCATTGATGTAAGCTCAARGCCATGCGCCCARAA - 11220
-F Q ¥V Q § * 0 § TS L MM * A Q 8 HA P K
- F R S N L D KV LH* CZHKIULIEKA AMMTETPHEK
- § G P I L T K Y F I DV S S8 KUZPOCHA AZUOQR

11221 - GGACGAACACGACTCTGTCTGACAATCCTTTCAGTGTATCACTGAGCATTTGTACTATCT - 11280
- R TR L CL T I L §V Y H™* A VFV L 5.
- D EHD SV * QS5 F @I TEHTLTY YL
- TN T T UL S D NP F S5 V S L 5 I CTTIL
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11281 - TAATACGCACTACATTCCAGGGCAAGCCTTTATACATGAGTGGTATAAGATSTTTAAACT - 11340
' -* Y AL HS RASILY TV V *DWV * T
- N T H Y I P G Q A F I HE W Y KM F K L
- I R TTF QG K P L Y M S G I RCULHNW
11341 - GGTCACCTGGTGGAGGTTTTGCATTAACTCTGGTGAATTCTGTGTTATTTTCAGTGTCAA - 11400
-G H L ¥V EV L H * L W * I L €Y F Q C @
- ¥V T W WR F CI NS GEVFCVWV I F S8 V N
- s P &6 G G F AL TL VNSV LF SV S T
11401 - CATAACCAGTCGGTACAGCTACTAAGTTAACACCTGTAGARARTCCTAGCTGGAGAGGTA - 11460
-H N Q 5 V ¢ L L 8§ * HL * K I L AGE V
- I T S R Y 8§ Y * VNTOCRIEKS * L E R *
- * P VvV 6 T AT X L TPV ENP S W R G R
11461 - GGTTAGTACCCACAGCATCTCTAGTTGCATGACAGCCCTCTACATCAAAGCCAATCCACG - 11520
-6 * ¥ P Q HL * L HD S PULHQS QS5 T
- ¥ & T H 8§ I 8§ 8 CMTALY¥Y I K AN PR
- L VvV P T A S L V A * QP S T S K P I H A
11521 - CACGAACGTGACGAATAGCTTCTTCGCGGGTGATAAACATATTAGGGTAACCATTGACTT - 11580
-H E R DE * L L R G * * T Y * G N H " L
- T NV TN S F F A G DI KMHTIRVV TTIDTL
- R T * R I A 8 S R VvV I N I L G * P L T W
11581 - GGTAATTCATTTTGAAACCCATCATAGAGATGAGTCTACGETAGGTCATGTCCTTTGGTA - 11640
-G N §8 F * N P 8§ * R * V Y GR S C P L V
- ¥ I H F E T HHUR D E S TV G HV L W Y
- * F I L ¥ P I I E M § L R * V M 5 F G M
11641 - TGCCTGGTATGTCAACACATAATCCTTCAGTCTTGAATTTTATATCAACGCTGAGGTGTG - 11700
-C L vV C Q@ H I I L @ § * I L Y Q R * G V
- AW Y V NTT * § F S L EF Y I NAZEWVC
- P G M § T H N P § V L N F I 358 T UL R CV
11701 - TAGGTGCCTGTGTAGGATGRAGACCAGTAATGATCTTACTACAGTCCTTAAAAAGTCCAG - 11760
-* Vv PV * DEDOQ™* * S Y Y S§ P * KV Q
- R €L CRMIEKTSNDILTTV L K K S 5
= G A C VG * R PV M ILILQS L K S PV
11761 - TTACATTTTCTGCTTGTAATGTAGCCACATTGCGACGTGGTATTTCTAGACTTGTARATT - 11820
-L H F L L vV M * P HCDUVV FLDIL * I
- ¥y I FCcL * CSHTIATMWYTF * TCZKL
- T F 5§ A €C N V A TL RURGI S R L V NLC
11821 - GCAGTTTGTCATAAAGATCTCTATCAGACATTATGCACAAAATGCCAATTTTTGCCCTTS - 11880
-A VvV C H KDL ¥ ¢Q T L CTZ XKOCQF L P L
- 0§ F VvV I ¥ I 8§ I R H ¥ A Qg N A N F C P C
- §$ L 5§ * R 8§ L § D I M H K M P I F A L V
11881 - TGATAGCCACATTGAAGCGGTTGACATTACAAGAGTGTGCTGTTTCACTAGTTTGTGTGA - 11940
-* *» P H * 8§ G * HY KBSV L F Q * F VvV *
- D § H I E AV DI TRWVCOCTF S 5 L CE
- I A T L ¥ R L T L Q@ ECAV S V V C VN
11941 - ATATGACATAGTCATATTCAGAACCCTGTGATGAATCAACAGTCTGCGTAGGCAATCCTA - 12000
- I * H S H I ¢ N P V M N Q @ § A * A I L
- ¥y D I v I F R TDL * * I NS L RUPROQ S *
- M T * § ¥ § E P C D E S TV C V G N P K
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12001 - AGATTTTTGAAGCTACAGCGTTCTGTGAATTATAAGGTGAGATARAAMCAGCTTTTCTCC - 12060
-R F L KL ¢Q R S V N Y KWV R * K QgL F 5
- D F * § ¥858 VL * 1 I R * DE KNS F 5 P
- I F EATATF CEUL * G ETI K TATFUL Q
12061 - AAGCAGGATTGCGTGTAAGAAATTCTCTTACAACGCCTATTTGAGGTCTGTTGATTGCAG - 12120
-XK Q D ¢ Vv * EI L L Q R L F EWV C * L Q
- S R I A C K K F §8 ¥ N A Y L R S V D C R
- A G L RV RNSLTTOTU®PI* 6L L I ATD
12121 - ATGARACATCATGTGTAATAACACCTTTGTAGAACATTTTGAAGCATTGAGCTGACTTAT - 12180
-M K H H Y * * H L CRTTUPF¥F * &5 I EL T Y
- * NI M C NN TV F V EHTFEAUL S5 * L I
- E T S CV I T PIL * N I L KH * A DL S5
12181 - CCTTGTGTGCTTTTAGCTTATTGTCATAAACTAAAGCACTCACAGTGTCAACAATTTCAG - 12240
-P C ¥V L L A Y € H KL K H S Q0 C g Q F ©Q
- L vV ¢ F * L I v I N ~ 5 TH S V NN F 5
- L ¢ A F §$ L L 8§ * T KALTWV S T 11 5 A
12241 - CAGGACAACGGCGACAAGTTCCAAGGAACATGTCTGGACCTATTGTTTTCATAAGTCTGC - 12300
-Q DN G D X F @ GTCULDULULTF S * WV C
- R T T A T § 8 K EH V W T Y CF HZK § &
- G Q R R QV P R NMSOG®P I V F I S L H
12301 - ACACTGAATTAARATATTCTGGTTCTAGTGTGCCTTTAGTCAGCAATGTGUGGGEGGITG ~ 12360
-T L N * N I L v L v C L * 8§ A M COG G L .
- H * I K I F W ¥ * C A F & Q Q C A G G W
- T E L K ¥ 8 6 §8 8§ vV P L ¥V § N V R G A G
12361 - GTAATTGAGCAGGATCGCCAATATAGACGTAGTGTTTTGUACGRAGTCTAGCATTGACAR - 12420
-v I E ¢ DR Q ¥ R R S V L HEWV ¥ H * Q
- * L § R I AN I DV V F CTUEK S 5 I DN
- N * A G S P I * T * CF AR SL AULTT
12421 - CACTCAAGTCATAATTAGTAGCCATAGAGATTTCATCAAAGACTACAATGTCAGCAGTTG - 12480
-H § § H N * * P * R F HOQU RILOQTZGC®QQ L
- T Q V I I § § H R D F I KD VY NV S5 5 C
- L K 8 * L v A I E I § 5 KT TM S A VvV V
12481 - TTTCTGGCAATGCATTTACAGTGCAGAAAACATACTGTTCTAGTGTTGAATTCACTTTGA - 12540
-F L A M HL @ C R KH TV L V L N § L *
- F W ¢ I ¥ S A ENTI LV F *C* I H F E
- S G W A F TV Q KT Y C S8 58 VvV EF T L N
12541 - ATTTATCAARACACTCTACGCGCGCACGCGCAGGTATGATTCTACTACATTTATCTATGG - 12600
-I Y QN TL RAUHAGOQUWV * F Y Y I ¥ L W
- F I K T L Y A R TRU®RUY D S TTTF I ¥ G
- L S K H & TR A RAGM I L L HL 5 MG
12601 - GCAMRATATTTTAATGCCTTTTCACATAGGGCATCAACAGCTGCATGAGAGCATGCCGTAT - 12660
-A N I L M P F H I G HQ Q L HE § M P Y
- g I F *¢CL F T * G I NS CMZEBRATCTR RI
- ¥ ¥ F N A F §S H R A S5 T A A * E H & V ¥
ACACTATGCGAGCAGATGGGTAATAGAGAGCAAGTCCGATGGCARAATGACTCTTACCAG - 12720
-T L € E © M G N R E Q@ V R W Q N D S Y Q
- HY A S R WUV I E S§ K S DG EKMTTLT S
- T M R A D G * * R A S P M A K * L L P V

12661
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12721 - TACCAGGTGGTCCTTCGAGTGTAGAGTACTTTTGCATGCCGACCTTTTGATAATTTGCAR ~ 12780
-Yy 0 V VL GV * S5 TF AKCRUPF DDNILQ
- T R W 8 L E C R VL L HADTILTILTITICN
- P G G P W SV EY FCMU®PETTF * * F AT
12781 - CATTGCTAGAAAACTCATCTGACGATGTTGAGTCTTGGETACARGCCAGTAATTCTCACAT - 12840
-H C * KT H L R C * VvV L G T S 0Q * F 5 H
- I AR KL I * DV EOCWV QA S5 N S H I
- L L EN S§ S &2 M L S5V G Y K PV I L T *
12841 - AGTGCTCTTGTGGCACTAGAGTAGGTGCACTAAGTGGCATTACAGTGTGAGATGTCARCA ~ 12900
-8 A L VvV A L E * ¥V H * V A L Q CEM S T
- ¥ L L WH * S5 RCTIZXKWHY S V RUCOQH
- £ 8 CGTHRVY G ALSGTITVWV * DVNT
12901 - CAARAGTAATCACCAACATTCAACTTGTATGTCGTAGTACCTCTGTACACAACAGCATCAC - 12960
-9 5 N 4 Q HS TCM S * YL CTQ Q H H
- K v I TNTI @ L VvV C R ST SV HWNS I T
- K * § P T F N L ¥ V VvV VvV P L Y TTA S P
12961 - CATAGTCACCTTTTTCAAAGGTGTACTCTCCAATCTGTACTTTACTATTTTTAGTTACAC - 13020
-H S H L F Q RCTZLQS VLY Y¥Y F * L H
- I v T F F K G VL & NL ¥ F TTIF S Y T
- *«# 3 P F S K VvV ¥ §8 P I ¢ T L L F L V T R
13021 - GGTAACCAGTAAAGACATAGTTTCTGTTCAATGETGGTCTAGGTTTTCCAACCTCCCATG - 13080
-6 N Q *RH S FCS§MVV * YV F QP P M
- v T s KDTIUV SV QWWSRF S NTLP *
- « p Yy KT * F L F N G G L G F P T 5§ H E
13081 - AAAGATGCAATTCTCTGTCAGAGAGTACTTCGCGTACAGTGGCAATACCATATGACAGCT - 13140
-¥K D A I L CQ RV LRV QW QY HMT A
- KM Q F § VR BE Y F A Y S G NTTTI * QL
- R C N S L S E ST SRTUWVAIPYDSL
13141 - TAAATGTTTCCTCAGTGGCTTTGAGCGTTTCTGCTGCGAAMAGCTTGAGTCTCTCAGTAC - 13200
- % M F P Q W L * A F L L R K A * V 5 Q Y
- K ¢ F L § G F ERF CCEUEKULESTILST
- N VvV § 5 V A L § V S A A K S5 L 5 L 5 V Q
13201 - AAGTGTTGGCAAGTATGTAATCGCCAGCATTAGTCCAATCACATGTTGCTATCGCATTGA - 13260
- K C W Q UV C NRGOQH * 5 N HMILIL S H *
- 5§ ¥V 6 K Y V I A S I s P 1L TCOCYRTIE
_ - v L A S M * S P ALV QS HV A I ALK
13261 - AGTCAGTGACATTCTCACTGCCTACACATGTGTTTTTGTATAAACCAAARACCTGACCAT - 13320
-5 Q * EC HCLMHMOCTFLCTINIQEKPDH
- ¥ 8 D I VvV T A Y TCWVFV * T EKWNILTI
. - 85V T L § L B THWV F L Y KPKT* P L
13321 - TAGCACATAATGGARAMCTAATGGGAGGCTTATGTGACTTGCAATAATAGCTCATACCTC - 13380
-* H I M E N * WEAYV T CDNNS S Y L
- 858 T * W XK TN G R L M * L A I I A HT S
- A H NG X L M 6 G L CDULZOEQ®* * L I P P
13381 - CTAGATACAGTTGTGTCACATCAGTGACATCACAACCTGGGGCATTGCARACATAGGGAT - 13440
-L DTV V 5 HQ * HHNILTGGUHTCHKHRD
- * I.Q L CH I S DITTWSGTIANTIGI
- R Y §S ¢ v T S WV TS QP G AL QT * G L
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13441 - TAACAGACAACACTAATTTGTGTGATGTTGARATGACATGGTCATAGCAGCACTTGCAAC - 13500
-* g TTUL I CVMULI KX * HGH S S TCN
- N R Q H * F v * ¢ * N DMV I A AL AT
- T DN TN L CDV EMTWS * Q0 HUL QH

13501 - ATAGGAATGGTCTCCTAATACAGGCACCGCAACGAAGTGAAGTCTGTGAATTGCACAATA - 13560
-I 6 M VvV S * ¥ R HRDNEWVEK S VNICTI
- * EW S PN TG TATI K * S L * I a QY
- R N G L L I @ A P QR S5 E WV CEULHNT

13561 - CACAAGCACCTACAGCCTGCAAGACTGTATGTGGTGTGTACATAGCCTCATARAACTCAG - 13620
-H K HL Q P APRLYWVVCT®*PHIEKTQ
- T 5§ T Y § L @ D CMWCV HS L I KL R
- Q A P T A C K TV C GV Y I A S * N S G

13621 - GTTCCCAGTACCGTGAGGTGTTATCATTAGTTAGCATTACGGARTACATGTCCAACATGT - 13680
-v P § TV R CY H * L AL RNTTCU®PTC
- F PV P * GV I I 5§ * H Y G I HV Q H V
- s ¢ YR EV L S5 LV S5 I TEZYMSNMW

13681 - GGCCAGTAAGCTCATCATGTAACTTTCTAATGTATTGTAAATACARGTGAAAGACATCAG - 13740
-6 Q@ *A HHV TP F * I VNTSERHQ
- A § KL I M * L 8NV L * I Qg VWV HKTUDTIS
= P ¥V § § § C W F L M Y C K Y K * KT 5 A

13741 - CATACTCCTGATTAGGATGTTTTGTAARGTGGGTAAGCATCAATAGCCAGTGACACGAACC - 13800
-H T P D * DV L * V G K HOQ®* PV TRT
- I L L I RM F C KWWV S5 I NS Q * HE P
- Yy § * L 6 C F VvV S5 G * A S I A S DTNTL

13801 - TTTCAATCATAAGTGTACCATCTGTTTTGACAATATCATCGACAARACAGCCTGCGCCTA - 13860
-F Q § * v Y H L F * Q Y HR QNS LRIL
- F N H K ¢ T I ¢ FDNTITIDUEKT® ATCA *
- $ I I 5 Vv P 8§ ¥V L T I 5 5 T K QP A P N

13861 - ATATTCTTGATGGATCTGGGTAAGGCAGGTACACGTAATCATCTCCTTGTTTAACTAGCA ~ 13920
-1 F L M DILG K AGTT®RMNMHTLTULV * L A
- Y § * w I WV RQVHWVII S L F N *H
- I L b G S G * GR Y T * S5 S P CL TSI

13921 - TTGTATGCTGTGAGCAAAATTCGTGAGGTCCTTTAGTAAGGTCAGTCTCAGTCCAACATT - 13980
-L ¥ AV S K I R EV L * * 6 QS Q s N I
- ¢ ML * A K F VRS F 5 KV s L S P TF
- vV CCEQNGS * G PLVRSV SV QHF

13981 - TTGCCTCAGACATGRACACATTATTTTGATAATARAGAACTGCCTTAAAGTTCTTAATGC - 14040
-L P Q T * T H Y FDNJZ KETLUP * 5§ § * C
- ¢ L R HEHTI I LTI I KNUCILKWV L N A
= A § DMNTUL F * * * R T ATUL KX F L M L

14041 - TAGCTACTAAACCTTGAGCCGCATAGTTACTGTTATAGCACACAACGGCATCATCAGARA - 14100
-* L L N L E P H S Y C Y S5 T QRHHQK
- Y * T L SR I VTWVIAHHNTGTITIRK
- A T K P * A A * L L L * HTTAS 5 E R

14101 - GAATCATCATGGAGAMATGTTTACGCAGGTARGCGTAAAACTCATCCACGAATTCATGAT - 14160
--E 8§ 5 W R N V Y A G KR KTH PR IHD
- W H H ¢ EM F T QV S V KL I HEF M I
- I I M E XK ¢ L R R * A * N S5 S8 T N S * §

14161 - CAACATCCCTATTTCTATAGAGACACTCATAGAGCCTGTGTTSTAGATTGCGGACATACT - 14220
-Q H P Y F Y R D THURACUWVV DOCGHT
- W I P I § I ETUL I EP VL * I A DTITL
- T §$ L F L *R HS * s L CCHRTULUZERTYL
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14221 - TGTCAGCTATCTTATTACCATCAGTTGAAAGAAGTGCATTTACATTGGCTGTAACAGCTT - 14280
-C QL § ¥ ¥ HQ L K EV HULHMWIL * QL
- v 8§ ¥ L I T I 8§ * K K OCTI Y I G CNGS L
- $ A I L L P 858 V ER S AF T L A WV T A *

14281 - GACAAATGTTARAGACACTATTAGCATAAGCAGTTGTAGCATCACCGGATGATGTTCCAC - 14340
-D K C * R HY * H K QUL * HHURMMTF H
- T N V K D T I § I § s ¢ s I TG * C S5 T

.- ¢ M L K T L L A * A YV V A S P DDV P P

14341 - CTGGTTTAACATATAGTGAGCCGCCACACATGACCATCTCACTTAATACTTGCGCACACT - 14400
-L v * H I v §8 R H T * P § HL I L A H T
- W F N I * * A A T HK D H L T * ¥ L R T L
- G L T Y 58 E P P H M T I §S L N T C A H 8

14401 - COTTAGCTAACCTGTAGAAACGGTGTGATAAGTTACAGCARGTGTTATGTTTGCGAGCAR —- 14460
-R * L T CRUNG UV I 8 Y S K C Y VvV CE Q
- ¥y § * PV E TV * * ¥ T A S V M F A 5 K
- L AN L * KR CDI KULOQQ®QUWVULCLZRATR

14461 - GAACAAGAGAGGCCATTATCCTAAGCATGTTAGGCATGGCTCTGTCACATTTTGGATAAT - 14520
-E Q E R P L 8§ * A C * A WL CH I L D N
- N KR G K Y P K HVRHGS V TF W I I
- T R E A I I L § M L G M A L & HF G * 5

14521 - COCAACCCATRAGGTGTGGAGTTTCTACATCACTGTAAACAGTTTTTAACATATTATGCC - 14580
-P N P * G V E F L HHC K OQQF L T Y ¥ A
- P T H K V W S F ¥ I TV NS F * HI MEPE
= g P I R C GV S T SL * TV FNTITULTGCQ

14581 - AGCCACCGTARAACTTGCTTGTTCCAATTACCACAGTAGCTCCTCTAGTGGCGGCTATTG - 14640
-S H R K TOCULPF @QULUPOQQ* L L * WR L L
- A T V K L A C S N Y H S § s § 8 G 6 ¥ *
- P P * N L L ¥V P I T T WV A P L V A A I D

14641 - ACTTCAATAATTTCTGATGAAACTGTCTATTTGTCATAGTACTACAGATAGAGACACCAG - 14700
-7 5 I 1 § D E T V ¥ L 5§ * Y ¥ R * R H Q
- L g * F L M K L 8 I ¢ H S T™TUDURDT S
- F NN F » * N C L F V I V L Q I ET P A

14701 - CTACGGTGCGAGCTCTATTCTTTGCACTAATGGCATACTTAAGATTCATTTGAGTTATAG - 14760
-L R C E L ¥ § L H * WH T * D S F E L *
- ¥ 6 A § § I L CTHNGTIULIEKTIHILS Y 5
- T vV R AL F F A L M A ¥ L R F I * V I V¥V

14761 - ‘I‘AGGGATGACATTACGCT‘T‘AG‘I‘ATACGCGMMGTGCATCT'MATCCTC.\TMCTCATTG - 14820
- % @ * H Y A * ¥ T R K V H L D P H N 5 L
- R DDITUL S I REI EKTOCIULTIULTITH*
- G M T L R L V ¥ A K S A S * 5 5§ * L I E

14821 - AGTCATAATAARAGTCTAGCCTTACCCCATTTATTAARTGGGAAACCAGCTGATTTATCCA - 148B0
-S H N K VvV * P Y P I ¥ * M G N QUL I Y P
- v-I I K § s L T P F I K WETS * F I
- s # *# § L A L P HL L NG K P A DL 5 R

14881 - GATTGTTAACGATTACTTGGTTGGCATTAATACAGCCACCATCGTAACAATCAMRGTATT - 14840
-D C * R L L G W H * ¥ 8 HHRNNOQS I
- I VN D Y LV G I NTTATTIUWVTIHKWVF
- L L T I T WULAULTIGQOQD®®PS * QS5 K YL
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14941 - TATCAACARCTTCAACTACGAATAGGAGTTGTCTGATATCACACATTGTTGGCAGATTAT - 15000
-Y¥Y § @ L L R I G VvV V * ¥ H T L L A D Y
- I N N F N Y E* EL 8§D TITHTGCMWOQTITI
= s T TS TTWNR S CL I S5 H IV G R L *

15001 - ARCGATAATAGTCATAATCACTGATAGCAGCGTTGCCATCCTGAGCAAAGAAGAAGTGTT - 15060
-N DN § H N H * * Q R C H P E Q R R 5 VWV
- T 1 1 v I I T D S 8 V A I L S KEE V F
- R * * 5 * 5§ L I A A L P S§ * A K K K C F

15061 - TTAGTTCAACAGAACTTCCTTCCTTAAAGAAACCTTTAGACACAGCAAAGTCATARAAGT - 15120
-L VvV Q Q N F L P * R NTIL®*TOQOQ S H K 8
- * F N R TS F L K ETVFURUHS KWV I KV
- $ § T E L P § L K K P L DTAI K S5 * K 8

15121 - CTTTATTAAAATTACCGGGTTTGACAGTTTGAARAGCAACATTGTTTGTTAGTGCAGCTA - 15180
-L Y * N Y R V * 0 F E K Q HCUL L V Q L
- F I K I T G F D S L K § N I VvV C = C 5§ Y
- L L KL P GL TV * KATULVFV S5 AAT

15181 - CTGAAAAGCATGTAGTGCGTTTATCTAGCAATAAATTGCCAGAAGCTGCATGCATAGCTG - 15240
-L K § M * C ¥V ¥ L A I N C ¢ K L H A * L
- * K A C S§ A F I * ¢g * I AR S5 C M H S W
- E K HV vV R L §8 §S N KL P EABATCTIBAG

15241 - GATCAGCAGCATACACTAAAAGTTCCTTGAAACTGAGACGCGAGCTATGTAAGTTTACAT - 15300
-D Q Q H T L KV P * N * DA S Y V 8 L H
- I8 58 1 H * K F L ET™E ETT®RAM* V ¥ I
- S A A Y T K § S L K L R R EL CKF T 8§

15301 - CCTGATTATGTACGACTCCTAACTCACGAAAATGGTATCCAGTTGAAACAACARAAGGAA ~ 15360
-P D ¥ ¥V R L L THEWNUGTIQQTLKGQZOQIEKE
- L I M ¥ D S * L T K MV § § * N N K R N
- * L ¢ T T P N S R KW Y P V ETT K G T

15361 - CACCATCTACARATATTTTTCTTACTAGTGGTCCAAAACTTGTAGGTGGAAACACAGTAG - 15420
-H H L ¢ I F F L L VWV QHNIL®*VV ETQ *
- T I ¥ K ¥ F § ¥ * W 8§ K T C R W K H 8 R
- P § TN I F L T 8§ G P KL V G GN T V E

15421 - AAARATAACACATTAAAGTTTGCACAATGAAGGATACACCTATCATCCAAACAGTTAATAC - 15480
-K I T H * 8 L H N E G Y T Y H P N S * Y
- K * H I K VvV ¢ T™ M K DTTU®PTI I QTWVNT
- N N T L K F A ¢ * R I HL S s K Q@ L I @Q

15481 - AATTGGGATGGTATGTCTGGTCCCAATATTTAAAATAACGGTCGAAGAGACAAAGTCTCT - 15540
-N W D G M S G P N I * NN G R RDK V S
- I 6 M ¥V ¢ L VvV P I F K I TV EETIHK S5 L
o L G W ¥ vV w § ¢ ¥y L XK * R 8§ KR Q 8§ L 5

15541 - CTTCCGTAAAATCATATTTCAGCAAATCCCACTTAATAAGTGGTTTTGCGAGATCAGCAT - 15600
-L P * N H I § A N P T * * ¥V V L R D Q@ H
- F R K I I F Q QI P L N KWFCETISI
- 5 VvV K 5 ¥ F §S ¥ S HL I §8 G F A R S A S

15601 - CCATATGGGACTCAGCAGCCAATGCCCTAGTCAAAGTGAGGATGGGCATCAGCAATGAGT - 15660
-P Y G T Q Q P M P * § K * G W A 5 A M S
- HM € L 5 § ¢ C P S Q S EDGHGQQ * VW
= I w D 8 A A N A L V K V R M G I 5§ N E *
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15661 - AATATGAATCCACRATAGGARACTCCGCAGCCTGGTGCTACTTGTACGARATCACCGAAAT - 15720
-N M N P Q * ELR S L VULUILUVVRUNUHI RN
- I * I H N RN S A AWOCYUL Y ETITEI
- Y E ST I GT P QPG ATTCTUHK S P K S

15721 - CGTACCAGTTCCCATTAAGATCCTGATTATCTAATGTCAGTACGCCTACAATGCCTGCAT - 15780
-R T 5§ 8§ H * D P D Y L M S V RUL Q@ C L H
- v PV P I ¥ I L I I * C QY A Y N ACI
- ¥ Q F PLERS * L SNV S5 TUPTMTPAS

15781 - CACGCATAGCATCGCAGAATTGTACAGTCTTTAATAATGATTGGCGTACACGUTCACCTA - 15840
-H A * HR R I VvV Q § L I M I G V HAHL
- T H 8 I A E L ¥ S L * * * L A Y T L T *
- R I A S QN C TV FNNUDWI®RTR S5 P K

15841 - AGTTAGCATATACGCGTAAGATGTCAGGATTCTCTACGAAGTCATACCAATCCTTCTTAT - 15900
-5 * HI RV RCOQDJSULUERSHTWNUP S Y
- v s8I YA * DVRTIULTYEVTIUPIULTLTI
- L A Y TRUEKMS G F S TUHK S5 Y @Q 5 F L L

15901 - TGARATAATCATCATCACAGCAATTGTATGTGACGAGTATTTCTTTTAATGTATCACAAT - 15960
-* N N HHH SN CMM * RV F L L MY HN
- E I I I I TA IV CDETYTFTF * C 1 TI
- K * 5 8§ S g @@L Y VTS5 IS8 F NV S5 QL

15961 - TACCCTCATCAAMATGACGTAGAGCATAGACTAAATCAGCCATTGTGTATTTAGTTAGAC - 16020
-¥ P H Q NDV EHRULHNOGQPILOCTI* L D
- T L I KM T * § I D * I 8 HCWVF S * T
- P 5 8 K *R R A * T K SATIUV Y L V RR

16021 - GCTGACGTGATATATGTGGTACCATGTCACCATCTACTCTAAARCTTGAAAAAGTCATGGA - 16080
-A DV I ¥V V P CHHLTL™*T* K S H G
- L T * Y M W ¥ H V T I Y 8§ KL E K V M D
- * R D I C G TMHM S P S TILNTILIEKHKS WT

16081 - CAGCAACCGCTGGACAATCTTTAACCAAGTTATAAATAGTCTCTTCATGTTGGTAGTTAG - 16140
-0 Qg P L DNIL * P 5 ¥ K * S L HV G 5§ *
- 8§ N RWTTIVFMNOQUVTINSLTFMILUV VR
- A T A G Q 5L T KL * IV 5 8 CW * L D

16141 - ACATAGTATGCCTCTTAACTACAAAGTAAGAGTCTAATAAATTGCCTTCCTCATCCTTCT - 16200
-T * ¥ A § * L Q § K 5 L I N C L P H P §
- H S M P LN Y KV RV * * I ATFTULTITLIL
- I v ¢LULTTTEK®* E S NI KIULUPS S 5 F S

16201 - CCTGGAAGCGACAGCAATTAGTTTTTAGGAACTTPGCARAACCAGCACTTTTTTCGTTGT - 16260
-P G § D S N * F L GTULQNIOQHTF F RC
- L EA TATI § F * EL CKTSTTFF VYV
- W K R Q Q L V F RN F A K P A L F § L *

16261 - AMATATCAAAAGCCCTGTAGACGACATCAGTACTAGTGCCTGTGCCGCACGGTGTAAGAC - 16320
-K Y Q K P C R R HQY * cLCHRTUV * D
- N I K S PV D DI ST S ACA AMTR RTECIKT
- I § K AL * T T S8 VLV ®PV P HGUV RR

16321 - GGGCTGCACTTACACCGCAAACCCGTTTAARAACGTTGATGCATCCGCAGRCTGCATCAA - 16380
-G L H L HR KUP V * KR *CIURU®ERTLHZ®Q
- 6 C T Y TANUP®PF KNV DASADTC CTIK
- A AL TP QTR RULIEKTTULMHEEPOQTA S R
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Figure 17-W

16381 - GGGTTCGCGGAGTTGGTCACAACTACAGCCATARCCTTTCCACATTCCOGCAGACGGTACA - 16440
-G F AE L Vv TT™TWHATITT FPHS AUDGT
- G S R §$ W S ¢ L ¢g P * P F HIPQTV Q
- Y R G V G HN Y 38 HNIL S T F R R R Y R

16441 - GACTGTGTTTCTAAGTGTAARACCCACTGGGTCATTAGCACARGTGGTAGGTATTTGGAC - 16500
-D ¢C ¥V § K C KT HWWV I S TS G R Y L D
- T V¥V F L § V K P T G S L A Q V V 6 I W T
- L C F * ¥V * N P L G H * HK W * V F G R

16501 - GTACTTACCTTTCAAGTCACAGAATCCTTTAGGATTTGGATGGTCAATGTGGCATCTACA - 16560
-Yy L T F Q V T E 8§ F R I W M V N V A s T
- ¥ L P F K S Q NP L GF G W S M WHTIL Q
- T ¥ L, $ § H R I L *DpD L D G Q C G I Y N

16561 - ATACAGACAACATGAAGCACCACCAAAGGACTCTTGGTCCATGTTAGCTTCTGGTGTTAC - 16620
-1 ¢ T T * S T T K G L L V HWV S5 F W CY
- ¥ R Q H E A P P KD S W 5§ M L A S 6 vV T
- T D N M K H H Q R T L G P C * L L V L Q

16621 - AGTAATTGCCTGTCCTGTACCAGTGTGTGTACACAACATCTTCACACAGTTGGTGATTGG —- 16680
-8 N € L 8 C T S V C T QHILHTV G D W
- ¥y I AC P VYV P V CV HN I FTOQILV I G
- * L PV L ¥ Q CV Y TTS5 S H S W * L V

16681 - TTGTCCTCCACTTGCTAGGTAATCCTTATATGCTTTAGCAGGGTCTACTGCARAAGCACA - 16740
-L §$ § T C * VvV I L I CF S RV Y C K ST
- ¢ P P L AR * 85 L ¥ AL A G S5 T A K & Q
- vV L H L L ¢ N P ¥ M L * Q G L L Q K H R

16741 - GAAGGAAAGCACAGTTGAATTGGCAGGTACTTCTGTAGCATTTCCAGCCTGAAGACGTAC - 16800
-E G K H S * 1 6 R Y F C S8 I 8 5 L K T ¥
- K E S TV ELAGT S WV A F P A * R PR T
- R K A O L N W Q VL L * HF Q P E DV L

16801 - TGTAGCAGCTAAACTGCCCAGCACCATACCTCTATTTAGGTTGTTTAAGCCTTTGATGAA ~ 16860
-C §$ § * T A Q HH T S I *V V * A F D E
- VA A KL PS5 T I PLFRULVFEKUPTLDMEK
- *# Qg L N C P A P Y L ¥ L G C L S L * * s

16861 - GTACAAGTATTTCACTTTAGGCCCTTTTGGTGTGTCTCTARCARACCTACAAGGTGGTTC - 16920
-¥v Q vV FHF R P F WOCV CNEHEZPTRWF
- Y K Y F T L G P F GV 5V T NILIQG G S
- T § T 58 L * A L L V C L * Q T Y KV V P

16921 - CAGTTCTGTGTAAATTGTACCTGTACCATCACTCTTAGGGAATCTAGCCCATTTGAGATC - 16980
-0 F C VN CTOCTTTITULURES S P F E I
- § § v * I v PV P § L L G NILAHILR S5
- vV L C K L ¥ L ¥ H H S§ * G I * P I * DL

16581 - TTGGTGGTCTGATAGTAATGCCAGCACAAACCTACCTCCCTTCGAATTGTTATAGTAGGC — 17040
-L VvV VvV v v * ¢ 0 H K P T S L R I V I V G
- W W 8 D § N A S TDNULUPUPFETILTL * * A
- 6 6 L I vV M P A QT Y L P S N C Y S R Q

17041 - AAGTGCATTGTCATCAGTACAAGCTGTTTGTGTGGTACCAGCCGCACAGGACATCTGTCG - 17100
-K ¢ I VvV I ST SCLOCGTSRTGHL S
- S AL § §V Q AV CVVPAAODQDTITCR
- Y H C H Q. Y KL F V WY QP HEURTS VWV V
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17101 - TAGTGCTACTGGACTCAGTTCATTATTCTGTAGTTTAACAGCTGAGTTGCCTCTTAGAGE - 17160
-* ¢ ¥ W T Q F I I L * F N S§ * ¥V G 5 * 5§
- §$ A T®GUL S 8§ L FC SUL T™AUETLATULR A
- v L L DS V H ¥Y § VWV * QL 8§ WL L E L

17161 - TGTAACAATAAGAGGCCAAGCCAAATTTGGTGAATTGTCCATGTTAATTTCACTAAGTTG - 17220
-C N N KR P S5 Q I W * I VHV NVFTI KL
- VvV T I R G QA K F G EVL s M L I S L § *
- * Q * E A K P NULUVNCPC®* F H * V E

17221 - AACAATCTTGCTATCCGCATCAACAACTTGCTGGATTTCCCAGAGTGCAGATGCATATGT - 17280
-N N L A I R I N N L L DF P ECRC I C
- T I L L 8 A S TTUCMWTI S5 QS5 A DAY V
- ¢ § ¢ Y P H Q Q L A G P PRV Q M H M *

17281 - AAAGGTGTTACCATCACAAGTGTTCTTGTAGGTACCATAATCAGGGACAACAACCATGAG - 17340
-K¥K 6 v T I TSV L V G T I I RDNUNUHE
- K VvV L P § Q V P L * WV P * 5§ G T T TM S
- R C Y H H K OC S CUR Y HNOQOGOQOQUP * V

17341 - TTTGGCTGCTGTAGTCAATGGTATGATGTTGAGTGGARCACAACCATCACGCGCATTGTT - 17400
-F 6 C C S ¢ W Y DV E WNTTTITRI V
- L A AV VNGMM ML S G TQUP S RATLL
- w L L * 8§ M vV * C * ¥ E H N HH A H C *

17401 - GATAATGTTGTTAAGTGCATCATTATCAAGCTTCCTAAGCATAGTGAAGAGCATTGTTTG - 17460
-D N V V K C I I I K L P KH S EEHOCL
- I M L L $S A S L § 8 F L 5 I VvV K s I V C
- * ¢ C * vV HH Y Q aA 8§ * a * * R AL F A

17461 - CATAGCACTAGTTACTTTTGCCCTCTTGTCCTCAGATCTTGCCTGTTTGTACATTTGGGT - 17520
-H 8§ T § ¥ F C P L VL R S CUL F V HIL G
- I AL V¥V T F AL L S§ S DL A CL Y I W V
- * H * L L L P § C P QI L P V C TTF G 8§

17521 - CATAGCCTGATCTGCCATCTTTTCCAACTTGCGTTGCATGGCAGCATCACGGTCARACTC - 17580
-H § L I ¢CHLF QUL ALMHHGS I TV KL
- I A * § A I F 8 N L R CMABMAUSR S5 N §
- * p DL P § F P T C VWV A WOQHHGZGQTQ

17581 - AGATTTAGCCACATTCAAAGATTTCTTTAACTTTTTGAGAACGACTTCAGAATCACCATT - 17640
-R F § H I ¢ R F L * L F ENDUVFR I T I
- DL ATV F KDV F F NF L RTT S E S P L
- I * P H S K I 8§ L T F * ER L Q N H H *

17641 - AGCTACAGCCTGCTCATAGGCCTCCTGGGCAGTGGCATAAGCGGCATATGATGGTAAAGA - 17700
-5 ¥ 5§ L L 1 6L L G S G I S G I * W * R
- A T A C 5 * A S W A V A * A A Y D G K E
- L Q P A H R P P G Q WHIEKIRHEMMUYV KN

17701 - ACTAAATTCTGAAGCRATAGCCTGAAGAGTAGCACGGTTATCGAGCATTTCCTCGCACAR - 17760
-T K F * § N §8 L K § §S T VvV I E H F L A Q
- L N S E A I A * R V A R L 8 8 I 5 5 H N
- * I L K ¢ * P E E * HG Y R A F P R T T

17761 - CCTATTAATGTCTACAGCACCCTGCATGGATAGCARAACAGRCAARAGAGAARCCATCTT - 17820
-P I N ¥V ¥ 8§ T L H G * Q N R Q K RNUHTL
- L L M § T A B C M D S K TDIEKZ RETTIF
- Yy * ¢ L Q H P A W I A K Q T K E K P 5 5

17821 - CTCGAAAGCTTCAGTTGTGTCTTTTGCAAGAAGAATATCATTGTGCAGTTGTACACATTG - 17880
-L E § F §8 ¢ vV F C K KN I I Vv E L ¥ T L
- 5 K A S VvV VvV s§ F AR RTISILMW®W S CTHC
- R K L 9§ L C L L Q E EY HCG VWV V H IV
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17881 - TGCCCACAATTTAGAAGATGACTCTACTCTAAGTTGTTGAAGAACCGAGAGCAGTACCAC - 17940
-C P Q F R R * L ¥ S KL UL KNU REQ Y H
- AHNULEDTUDSTUL S C* R TES S T T
- P TI * KM TILTUL®* V V ETEZPRWAWVPQ

17941 - AGATGTGCACTTTACGTCAGACATTTTAGACTGTACAGTAGCAACCTTGATACATGGTTT - 18000
-R C A L Y V RHFURIULY S S NUILDTWF
- DV HFTSODTI LD CTWVATTULTIHGTL
- M CTULURQTTF F * TV Q * Q P * ¥ M VY

18001 - ACCTCCAATACCCAACAACTTAATGTTAAGCTTGARAGCATCAATACTACTCTTAGGAGG - 18060
-T § N T @ Q L NV KLEUSTINTTTULRR
- P P I P N NLMILS L KA S I L L L G G
- L QY P T T * C * A * KHOQY Y S * E A

18061 - CAAAAGCCCCTGGGAGTTCATATACCTAAATTCTTGTGTAGAGACCAAGTAGTCATAAAC - 18120
-Q K P L GV H I PEKFLTCRUDU®QUV V IN
- ¥ 8 P W EVF I ¥ L N S CUV ETI K * § * T
- K A P G § § ¥ T * I L V * R P 5 S H K H

18121 - ACCAAGAGTAAGCCTGAAGTAACGGTTGAGTARACAGARAAGGCCAARAGTAGCAGCAGCA - 18180
-T K § ¥ P E ¥V T V E = T E K A K V A A A
- P RV § L K * RL S5 K QKU RPIE K™*™ Q Q Q
- Q E * A * 5 NG * VNRIEKTGUGQS S 5 5§ N

18181 - ACAATAGCCTAAGAAACAATAAACAAGCATGATACACTGTAAGGTGTTGCCAGTAATAAR - 18240
-T I A * E T I N K HD TUL * G V A S N K
- @ * P K K Q *T S MTIHUCIKUVLPV IN
- N S L R N N K Q&a* Y TV RCOCOQ * = I

18241 - TAACAATGGGTAATACTCAACACACACAAACACTATAGCTCTAGCTAARMACATGATAGT - 18300
-* QW WV I LNTHIEKUHY S S S * K HD S
- N NG * ¥Y S THTTNTTIATLA AIZ KINMTIUV
- TM G N T®QH TQTL *L * L KT * * §

18301 - COTAACGACACCAGAATAGTTAGAGGTTACAGAAATARCTARGGCCCACATGGAAATAGE - 18360
-R ND TR IV RG Y RNN* G P HGN S
- v T TP E*L EVTETITI KA AUHME I A
- * R H QNS * RL QK * L RPTWZEK * L

18361 - TTGATCTARAGCATTACCATAGTAGACTTTGTAAACAAGTGTAATGACATTCATCAGTGT - 18420
-L I * 8§ I T I VvV D F V N KOCNDTIMHGQC
- * 8 K AL P * * TL * TS5V MTTF IS5V
- DL KH Y H S RULOCZEKOQUV * * H S S V S

18421 - CCARACACGTCTAGCAGCATCATCATAARCAGTGCGAGCTGTCATGAGAATAAGCARAAC - 18480
-FP N T S § 8 I I I N S8 A § CHENIZEKQN
- QTR L AAS S *TVRAMVM®BRTIZSEZKT
- K H V * 0Q HHHEKOQOCETLS * E * AR KL

18481 - TAAAGCTGAAGCATACATAACACAATCCTTAAGCCTATAACCAGACAAGCTAGTGTCAGC - 18540
- % § * § I H N T I L K P I TR Q A S5 V 8
- K A EA Y I TOQ S L S L * P DEKILUV § A
- K L K H T * H NP * A Y NQT S5 * C Q P

18541 - CAATTCAAGCCATGTCATGATACGCATCACCCAGCTAGCAGGCATGTAGACCATATTARA - 18600
-Q F K P C HD T HH P A S R H V D H I K
- N § § H VvV M I R I T QUL AGM™* T I L K
- I Q A M S5 * Y A S P S5 * Q A CR P Y * 8

18601 - GTARGCAACTGTTGCAAGAGAAGSTAACAGARACAAGCACAAGAATGCGTGCTTATGCTT - 18660
-¥v §S N C C KRR R *Q KOQOAOQETCV L ML
- * AT V AR E G N R N K H KN A C L C L
- XK Q L L Q E K WV TETSTURMMZBRATY A *
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18661 - AACAAGCAGCATAGCACATGCAGCAATTGCCATAATACCAAGAGTAAATGGCAAGAAAGC - 18720
-N K Q H § T C 8§ N C H N T K § K W Q E §
- T § §$ I A H A A I A I I P R V N G K K A
- ©Q A A * H M Q QL P * ¥ Q E * M A R K H

18721 - ATTCTCGTAAACAAMGAAAAACAGTGACCACTGTGTACTTTGAACAAGAATCAATAGTGA - 18780
-1 L V N K E K ¢ * P L C TILNKNOQ * ~
- F § * T K K ¥ §8 DH CWVUL * TR I NS D
- S R K Q R KTV TTWV Y FEQES I V M

18781 - TGTCAAGAAAGTTAAAAGCATCCAATGATGAGIGCCCTTRACAATTTTCTTGAACTTACC - 18840
-C Q E 5 * K H P MM S A LNWNTFILEILT
- ¥V K K VvV K § I g * * v P L T I F L N L P
- S R K L K A S W DEOCU®P™*QF § * T Y L

18841 - TTGGAAGGTAACACCAGAGCATTGTCTAACAACATCAAATGGTGTAMACTCATCTTCTAA - 18200
-L E G N TR AL S NN I KWCKIL I F *
- W ¥ vV T P E H C L T T S NGV N S§ 5 5 K
- G R * H QO § I v * Q H QM V * T H L L K

18901 - AATAGTGCTACCAAGGATAGTACGACCATTCATACCATTCTGCAGCAGCTUTTTCAAAGC - 18960
-N § A T XK D S T T I HTTILQQ L F Q8
- I v L PR I VR PF I P F C S5 5 8§ F K A
- * ¢ Y Q 6 * ¥ D H S Y HS A A AL S K Q

18961 - AGCACACATATCTAAGACGGCAATTCCTGTTTGAGCAGAAAGAGGTCCCAATATGTCAAC - 19020
-5 T H I * D G N S5 CL S REKUR S QY V N
- A H I 8 KT A I P VY * A ET R G P NMS T
- H T Y L R R Q F L F EQ KEWV P I C Q H

19021 - ATGATCTTGTGTCAAAGGTTCATAGTTGTACTTCATTGCCACARGGTTAAAGTCATTCAA ~ 19080
-M I L € Q R F I ¥V V L H C H KV KV I 0
- * § ¢V K G S * L ¥ F I A2 TZRIULIEK S F K
- D L V 58 KV HS T S UL P Q G * 5 H 5§ K

19081 - AGTAGTGGTGAATCTATTAAGAAACCACCTATCACCATTGATAACAGCAGCATACAGUCA - 19140
-8 8§ G E § I K K P P I T 1 DN S S I QP
- ¥ ¥ ¥V N L L R ¥ HL 8 P L I T A AZY 5 H
- *+ W * I Y * E T T Y.H H * * Q0 Q H T A M

19141 - TGCCAARACATTTAATGTTATGGTTGTGTCTGTACCTGCAGCCTGTGCAGTTTGTCTGTC - 19200
-C p N I * C Y G CWVCTOCSLC S L 5V
- A K T F N VvV M ¥V V S V P A A C AV C L S
- P K H L M L WL CUL Y L QP V Q F V C Q

19201 - AACAAATGGACCATAGAATTTACCTTCTAAGTCAGTACCAGCGTGTACTCCTGTTGGAAG - 19260
-N K W T 1 EF T F * ¥V 8§ T 8§ V ¥ 5 C W K
- T N G P *NL P S K S VP ACTPV G 5
- g M DHRI Y L L S ¢ Y Q RV L L L E A

19261 - CTCCATATGATGCATATAGCAGARAGACACGCAATCATAATCAATGTTAARACCARCACT - 19320
-L H M M H I A E R H A I I I N V K T N T
- 5 1 * ¢ I * QQ K DTOGQS * S ML K P T L
- P Y DA Y S R KT RNMHWNOQQOC * N Q@ H Y

19321 - ACCACATGATCCATTAAGGAAAGAACCTTTAATGGTATGATTAGGTCTCATGGCACACTG - 19380
-T T * §$ I K E R T F N G M I R S§ H G T L
- P H D P L R K E P LMV * L G L M A H *
- H M I H * G K N L * W Y D * V § W H T D
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19381 - ATAAACACCAGATGGTGAACCATTGTAGCATGCTAGAACTGAAAATGTTTGACCAGGTTG - 19440
-I N TR W * T IV ACS®*N®*ZXOCLTHRL
- * T P DGEZPTUL * HARTENUV * P G W
- K H Q M V N HC S$MLEULTZEKMTFDOQUV G
19441 - GATACGGACAAATTTATACTTGGGTGTCTTAGGGTTAGAAGTATCAACTTTAAGCCTAAG - 19500
-D T D K F I L G CULURUVR RS TINTFZEKPK
- I R TN L Y L GV ULGILEU VS TTILSUL S
- Y G Q I Y T WV S * G * K Y QL * A * A
19501 - CAGACAATTTTGCATAGAATGGCCAATAACACGAAGTTGAACATTGCCAGCCTGAACAAG - 19560
-Q T I L HR MANNTIEKTULNTIASL N K
- R QF CI EWU®ITZ RS™*TTULUPA* TR
- DN JF A * NG Q *HEV EUHTCOQZPEQE
19561 - AAAGCTATGGTTGGATTTGCGAATGAGCAGATCTTCATAGTTAGGATTAAGCATGTCTTC - 19620
-K A MV G F ANUESOGQQTIF IV RTIZEKHUVF
- KL WL DJL RMSUR S S * L 6L S M S S
- 8§ Y 6 W I CE * ADILU HS * D * A CULL
19621 - TGCTGTGCAAATGACATGTCTTGGACAGTATACTGTGTCATCCAACCACAATCCATTAAG - 19680
-¢C C ANDMSMW TV Y CVIQPOQOQSIK
- AV QM TCL G®Q Y TV S S N HDNPILR
- L € ¥ * HV L D S I L ¢CH®P T T I H * E
19681 - AGTTGTAGTTCCACAGGTTACTTGTACCATGCACCCTTCAACTTTGCCTGACGGGAATGC - 19740
-8 €C 5 S T G Y L ¥YHAPTFNTFA*REC
- ¥y ¥V vV P QVTCTMUHZPSTTLZPDGHNA
- L * FHRULULU V®PCCTULO QZLOCLTGMTP )
19741 - CATTTTCCTAAMACCACTCTGCAGAACAGCAGAAGTGATTGATGTCTGTGGTGGTTGGTA - 19800
-H F P KT TUL QNS R SD ™* CL WWLV
- I F L K P L CRT® AEUWVTIDUVCGSG W *
- F 8§ * N H S A E Q 0 K * L M 8 V V V G R
19801 - GAGAACATCAGCACCTGAGTTGCTAAAGTCATTTAGAGCCTTTGCTAAGTGGCAGCAAGC - 19860
-E N I §S T * V A KV I * 8§ L C * V A A S
- R TS APZETILTLIEK S FRATFAILKWOQOQA
- E H Q HL SC * S HLETPTULTLS G S KIL
19861 - TGCTTCACGATAGCTGGTAGTATCTAAGGCTCCACTGAAATACTTGTACTTGTTATATAG - 19920
-C P T I A G S I * G S TETIULUVLV I * :
- A S R * L V V S KAaAPILZXYUL Y L L YR
- L HD S W * ¥ L R L H* N TOCTC Y I E
19921 - AGCAAGATACCTGTTATACTGTGTAAGTGGCAACAGTGTCTCGCTACGCAATTTTAGGTA - 19980
' -8 K I P VvV I L C KW QOCULATQF * V
- AR YL L Y CV S G NSV S L RNTFR Y
- gpTCY TV * VATV SRYATILILGT
18981 - CATTTCCTTGTTGAGCAAARAAGGTACACAAAGCAGCCTCCTCGAAGGTACTAAATGTAAC - 20040
-H F L V EQ KG TG QS & §$ L L EGTKTCN
- I § L L § K KV H KA AAS S KV L NV T
- F P C* A KR Y T XK QP PRURY * M * L
20041 - TCCATTAAACATCACTCTTTTCCTAAGATAGTTGTTAAAGARCCAATGGCAGTGCTTCAG - 20100
-5 I K H D S F P K I VV KE P MAUWVTLQ
- P L NMTILF LR * L L KDNZGOQWZGQTCF R
- H * T * L F S * D SC * RTWNGS A SE
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20101 - AGAAATACAGAATACATAGATTGCTGTTATCCAAAAAGGCACAATAGGAGAAMACATGGC - 20160
-R N T E Y I DCC Y P KRHNURTI RIEKHG
- E I § N T * I AV I Q KG T I G ENMA
- K Y R I HRUILLUL S KXKAGQ™*EZ KTWQ

20161 - AAACCATTGAAGGTGAGCCAAGARTGARACATCATTGGTGAAATAGAATGTCAAGTACAA - 20220
-K P L K V S Q E * NI I G E I ETCQV Q
- N H * R * A KN E TS L V K * NV K YK
- T I E G E P R M K HHW * NRMS5 S5 T §

20221 - GTARAAGACTGAGTAGACTCCCGGCAGAAAGCTGTAAGCTGGTACCAGACAGAGTATAGT - 20280
-V KD * VD SR QZXKA AV S WY QTE Y §
- * X T E * T P GRKTUL * AGTU RGQQS I V
- KR L S R L P AESTCKTULUV P DRV * *

20281 - GAARGACATCAAAARCAAAAGTGCATTAGCAGCAACAACATGGTTGTACTCACCAAAARC - 20340
-E R H Q K Q K C I 8 S NNMUVV L TE KN
- KD I KN K S aAa0L AATTWIL Y S P KT
- K T S K T KV H * @ Q Q H G CTHOQKH

20341 - ACGTCTGAATTTCATAAAGTAGTAGGCAGCACAMGTCACCAATATGGCAATAATACCACC - 20400
-T § E F H K V V G 8§ T S HQ Y G NNTT
- R L N F I K * * A A QV THNMABATILITIFPP
- ¥y * I § * 5 S R Q HK S PTIWOQ™®* Y HQ

20401 - AGCCACTACTGAAGCAGACACATCTAARGCACCCACAGGTTGCACARGAGGAGTAAAGAT - 20460
-5 H Y * 8§ R HI * S THHRTULUHIEKERSEIEKTD
- AT TEA ADT S KAPTG GO CTRGV KM
- P L L K Q T H UL ¥ HP Q V A Q EE * R C

20461 - GITAGCTATGAGATTCATCGCATCAACACCACAGARAACTCCTGATAGAGCTCTGTAATG - 20520
-¥ 5 Y E I HR I N TTEWMNTZS * * 8§ 5 V M
- L AMRPF I A S T P Q KTPODZRATL * C
- +* L * D 5 5 H 0Q HHEREKTILTIL I E L CN A

20521 - CTCATTATTAAGAACCCATCTACCACTGGTAGATAGGCAAATACCTACTTCTGACCTTTC - 20580
-L I I K N P S T TGHR * A NTZYTF * PF
- § L L RTHTILUP LV DROQTIU®PT S DL S8
- H Y * E P I ¥ HW * I G K Y L L L T F R

20581 - GCATGTACCATGTCTACAGTACTCAGCATCAAAAGTTGTTACTACTCTAACAGAACCCTC - 20640
-A C TM STV L S I KSCVY Y S NZ RTL
- H WV P CL QY S A S KVVTTULTEFP S
- M Y H V Y § T Q HQ KL L L UL * QNP P

20641 - CAGGTAAGTGTTAGGRAACTGTATGATGGAACCATCCATAAGCACATAACGAGTGTCTGG - 20700
-9 VS ¥V R KL Y DOGTTIHZ KU HTITS VW
- R * VL G NCMMMEUP S5 I 8 T* RV S5 G
- 6 K C * ETUV * WNUHP* A HMNETGCTLD

20701 - ACGRAGCTCACTATAAGAAATAGAACCCTCTAGCAAATTAGTGTCATARCAATATGGCAC - 20760
-T K L T I RN R TUL * @ I 5 Vv I T I W H
- R S 5L * E I E P § S KL V 8 * QY G T
- E A H Y ¥ K » N P L A N * C HNDNMAQ

20761 - AGGTTTGCCCATAGCATCCTTAAAAATTCTACACTCAGCAGCAAGAACGCARGCAGAGGT - 20820
-R F A H S5 I L KN CTTULS S KN AZSETZRG
- 6 L P I A S L K1 VvV HSAAMZRTGQATEV
- v ¢ P * HP * KL Y T QOQ®QETRZKDOQR *
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20821 - AGCAAAATCACTATACTCAATGAGTTTGGAAGGTGTGTAGCAAATGTTGCCAACAGCACT - 20880
- K I T I L N E F GRCV ANUWVANTST
- A K S L Y S M S L E GV * QML P TATL
- QN H Y T Q * VWXV CS KCCOQOQH *

20881 - AAAAACACGAGGTAGAAAATGCAAGAAGTCACCATTGATTGCTCTCAGCACAGTACCCGG - 20940
-K N TR * KM Q EV TTIDTC CSOEQHS TR
- K TR GR KOCZ KK S PILIALSTUVWV P G
- K HEVENA AR RSHUHT®*LILSAQY PV

20941 - TAAGCCAGGCACTATGAAACCAATCTCTCTTGTAATGATAGCAGCTACTACAGGGCAGCT - 21000
-* AR H Y E TN L S CNUDS 5 Y Y R A A
- K P G T M K P I S L VM TIAATTGOQL
- s p AL * NQ SLL * * * OLUL QG S F

21001 - TTTGTCATTTTTGTATGAACCACCACGCTGGCTAAACCATGCGTCARAACCAGCATGTTT ~ 21060
-F Vv I FV * T T TTULMA ATZ KPOCV KT S5 MF
- L 5§ F L ¥ E P P RWTUILMNIBEHASIEKTE PR AT CL
- CHF CMDNUBHUHEAG®™®TMZBRIOQNOQH VY

21061 - ATTTGCAARACAATCATCAGTAGAAATGATGTCACGAGTGACACCATCCTGAATGGCTTT - 21120
-1 ¢ KT I I SRNUDWVTTSUDTTITULMNSGF
- F A XK Q S SV EMMS RV TP S * M AL
- L D N N H Q * K * CHE * HHUPETWTLC

21121 - GTAACCAATGATTTCATTTGTGTAACCATCATGGATTGACAATGTATGTACTGGCATARC - 21180
-¥ T N D F I €V T I MD®* QCMY WHN
- * P M I S FV * P S§WIDNUVCTSGTIT
- N O * FHLCNUBHHOGTLTMZY VL A *R

21181 - GATATAACARACCAATGCAGCAAGAACGCACAATAATGTGGCCTTAAGCATAAGTTTARA - 21240
-p I T N Q C 5 XK N A Q * C G L K H K F K
-1 * g TN A ARTHNUNU VA ALSTISL K
- Y N K P M Q Q E R T I M WP * A * V * N

21241 - ACAAGTACTAACAATCTTACCACCCTTGAGTGAGATTTTAGTAGTTATGACATTGACAAC - 21300
-T § T NN L T T UL E * DF S S§ Y DI DN
- @V yLTI1IOLPPLSETITLVVMTTILTT
- K Y * Q $S Y H P * VRF * * L * H * QP

21301 - CTGTCTAGTTGTAGCACAAGTTAGTGTAAAAGGTATGTTGTTCTTCTTGGCAGCAGTACG - 21360
-L 8§ S ¢ S8 TS * CKRUYVVLLGS S S T
- ¢ L VV AQV SV KGMTLTFFTULAA AV R
- ¥V * L * H K L V * K Vv CC S S WQOQ Y E

21361 - AATTTGTTTACGCAGCTGTTCAGATARAGACATGTAGTCTTTTACATTCCAGATGAGTGA - 21420
-N L F T Q L F R * R HV V F ¥ I P D E *
- I ¢ LR SCSDIE KT DM®*SFTF QM S E
- FV Y A AV Q I KTCSTL LHS R * V K

21421 - AACATTGTGACTTTTTGCTACTTGGGCATTGATATGCCTTGCATTACAGTCAATACATGC - 21480
- I ¥V T F CY L G IDMEPCTITUVNTC
- T L * L F A TWATULTIOCTLA ATLTGQS I HA
- HCDFULTULULGH™* Y ALUHY S QY MR

21481 - GCCAAGATCTCTGGGCGTCATGTTTTCAACCTTATTATAGGTGAGCATGAARTTGTTACA - 21540
-A K I § 6G R HV F N L I I G EHZETIUV T
- PR S L GV M F S§TILIL * V §MEKTLLQ
- @ P L WASTGCTFQE®PZY VYR * A * NCJYN
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Figure 17-DD

21541 - ACTGTCACCTGTCACTTCTAAGTCAGAGTGATGTGAAAGTTTGAGACATTCAATAACATC - 21600
-T v T C HF * ¥V RV K * K F ETF NN I
- L § PV T S K S E * CE SLRUHES I T S
- C HL § L L S ¢ 8DV KV * DI Qg * HP

21601 - CTTTGTGTCAACATCGGTATCAACAACACCTTGTCGGGCAGCTGACACGAATGTAGRARG - 21660
- L ¢ VvV N I G I W N TUL S G 8 * HE C R K
- F ¥V S TSV 5 TTUPOCRAADTMNWVE R
- L C Q HR Y Q 0Q HLV G QL TR RM®* KG

21661 - GACACCATCTAAAGCTACACCCTTTGCTAACTCGCTGTGAGCTGTAGCAACAAGTGCCTT - 21720
-DT I * S5 Y TIL C* L AV S5 C S NI KOCL
- T P $§ KA TP F A N SL * AV AT S AL
- H H# L K L HP L L TRTZCETZL * Qg QV P *

21721 - AAGTTTTTCCATAGGAACACTAAAAGTTGCTGAAARGGTGTCGACATAAGCATCAAACAT - 21780
-K F F HRNTHK S C * K6V DI S I KH
- § F § I 6 T L KV AUEI KUV s T * A S NI
- vV F P * EH * K L L KR CURHIEKUHOQT S5

21781 - CTTAACGGAAACTTCAGTACTATCTCCAACGTTTGATACAAGAGCTTGGTCAAGCAACAG - 21B40
-L N G N F S T I S NV * Y K S L V KOQQ
- L T E T SV L §S P TFDT®RAWS S5 NR
- * R KL Q ¥ ¥ L Q R L I Q EL G Q A T E

21841 - AATAGGTTGGCACATCAGCTGACTGTAGTACACAGAAGCAGACTTAGAAGCAGACTCGTC - 21900
-N R L A H Q L TV V HR S RL R S R L V
- I G W H I & * L *» Y TEA AU DTILEAD S5 S8
- * v ¢ T S & D C ST QK QT * KQ TR R

21901 - GCATTTGGACTTGCCATCAAAAACTATGACATTAATAGGCAGTGAACCTTTAGTGTTGTT - 21960
-A F G L A I K N ¥ D I N R Q * TF S5 V V
- HL DL P § KTMTIUL I G S E P L V L L
= I Ww T C H Q K L ~ H * * A V N L * C C *

21961 - AGCTCTCAAATTGTCTAAATTGACAAANTGGGAGAGCGGATGTCTCTCATAGGTCTTTTG - 22020
-5 5§ ¢ I vV * I D KM GEURMS ST LTIGTULL
- A L K L §S KL T KWEJSOGT CL S§ * V F *~
= L $ N C L N * QNG RWADUWV S HR S F D

22021 - ACCAGCCTTGTCAAAGTAGAGGTGAAGCGCGCCATTTTTCACAGCARCACTATCAACAAT - 22080
-T §$ L V KV E V K R A 1 F H S N T I N N
- P AL §S$ K * R * S A PF F TATUL S T I
- Q P C Q S R G E A RHVF 8 0 Q HY Q Q¥

22081 - ATACGATGACTGGTCAGTAGGGTTCATTGGTCTTTTAAACTGGAGTGACAAATCACGAGE - 22140
-1 R * L vV 8 R V D WS F KILE™* QI TS
- ¥ b DW SV 6L I 6L L NW S DX S R A
- T M T G Q * G * L vV F * T G V T N H E Q

22141 - AACTTCATCACTAATGAATGTACTACCAGTGCAAAATGTGTCACAATTGAGACAATTCCA - 22200
-N F I T N EC T T S A K CV T I ET I P
- TS S L M NV L PV Q NV S QL R Q F Q
- L H H * * M ¥ ¥ § ¢C KM C HN * DN S N

22201 - ATTGTGAGTCTTGCAGAAGCCACGGCCTCCATTTGCATAGACATAGAMAGATCTCTTCAT - 22260
-1 vV S L A E AT A S5 I CTI DI ER S L H
- L * YV L Q K PR PP F A * T * KDILF M
- C E § C R § H G L HL HRMHUZBRIEKTIS S5 C

22261 - GCCATTAACAATACTTCGTACACTCAACGCGTGTGGCACGATTGCGCTTATAGCACATCAT - 22320
-A I N N §s ¢ TIL N ACGT I AL I A HH
- P L T I ¥V ¥V H S TR VvV A R L RL * H I M
- H * @ = L ¥ T Q@ R VvV W HUD CAY 8§ T 8 C
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22321 - GCAAGTCGAAGAGGTGCAACCATCCATGATATGAACATAGCTCTTCCATATGTAGTAGAR - 22380
-A S R R GATTIHHDMUNTIBALPR Y V V E
- Q VEEUWVOQ<® S MTI*T®* 1L F HM®* * K
- X S KR CNUHUP* Y EHS S S I CSRK

22381 - AGAAGCAAAGAAGATGTACATCCTAACCATTGCAGAAACGGGTGCCATTTGTACAATACT - 22440
-R S K E DV H P NHCRDNGT CUHTLYNT
- EA K KMVY I LTTIAETTGA ATIT CTTIL
- X Q RR CT S * P L Q@ KZ RUYVPF V QY *

22441 - AATGATARACCACATGAGCCAAGAATTGCTGATGAAATGACTAGCAAAATAGCCAAAGAA - 22500
-N D K P HE P R I ADTEUMTS K I A KE
- M I N HM S ¢ E L LMK * L A K * P KN
- + *» T T * A K NOC * * N D * QN S Q R T

22501 - CACCTGCATTATAGCTGAARGACCTAATAAATAAAAGAATTTTGTGAACAACATATATGC - 22560
-H L H Y § * KT * * I K E F CE Q H I C
- T¢I I A ER P NJIK™*KNTFV NNTITY A
- P AL * L KDL INZE KT RTITL®* TTTY M P

23561 - CAAAACCCACTCAGCGGCCAGACCTAAAATTGTCAARGTCTAGCTTGTACGATGARATCGT - 22620
-9 N P L S G Q T * N COQV * L VR * NR
- K T H S A AR P K IV KSSIL Y DETIUV
- K P T QR PDLKTLGSSILATCTMZEKS S

22621 - CACCTGAATGGTTTCAAGAGCTGGATAAGAATCAAGGGAGTCTAATCCACTTARACAAAT - 22680
-H L NG F ¥ 8 W I R IKGJUV * S T * TN
. T * MV S R A G * E S RESNTZPILTZEKOQM
- P EWEPF Q ELDE KUNG QG GSUL I HTLTNEKC

22681 - GCTGCAAGGAAAAGAACCTTCACAGAAATCCATAGTAGTAACGTTAGACGAATTAAGATA - 22740
-A AR KRTTFTTETIUHSSNVR RERTIKI
- L QG K E P S Q KS IV VTILDETLTRY
- € K E K N L H R N P * * * R * T N * D T

22741 - CAATTCTCTAACGCCATTACAATAAGAAGGAGCACCAAAATTAGATAAGAGTACACCAAA - 22800
-9 F S N AT TTIURT RS STTEKTITR®*ETYTK
. N S L TOPULOT®* EGA AZPZ XTLUDTEKSTP K
- I L * R H ¥ N K K EH QN * I RV HOQ K

22801 - AGCAGCAGTTACACAGATTAGAGAACCTAAGCAAATACTTAACAACAATAGCCACATAGC - 22860
-5 s s Y TD™* R T * ANT * Q Q * P H S
- A AV TQIRET®P®ZKOCTITZLNININSHTI A
- @ QL HRLENTULTSSZ KTYTLTTTIAT * R

22861 - GATTGTGAACAATTTAGAAAATTTGGGTGACTTCACATAATTAATGCCGGCATCCARACA - 22920
-D CEQ F RKTPFOG * L HTITINA AGTIGQT
- I vV N NLENTLTGGT DTFT* L M P A S KH
- L * T I * K I WV TS SHN*CRUHPNTI

22921 - TAATTTAGCAACACTCTTAACACTATTTTTAGCAATAGTTGTAGGTAGTGAAGCTCTAAT - 22980
-« F § N TLNTTITFS SMNSCR®* * 8§ SN
- N L ATTZLULTTLTPFTLATLIV VUV G S EATLTI
- I * Q H S * H Y F * Q * L * V V KL * F

22981 - TCTAGAATTGGTACTTTTAGTAAAAGTACACAATTGGAACAATAATGTAAACACATAAGG - 23040
-S R I G T F S K S TOQTLETS Q®* €C KJHTIR
- L EL V L L V KV HNW®WNUNNUVNT * G
- * N W YF * * K Y TIGTTIM®*THEKA
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23041 - CATATAATTGTTAAACACACGTTGTGCTAATCTCTTAGCGCAATTTGATGTTGTAATTGC - 23100
-H I 1 VvV K H TUL C™* S5 L 5§ A1 * C CNC
- I * L L N TR CANILULAQQT FDUWVV I A
- ¥ N C * TH UV VLI S * R NILMYML * L L

23101 - TGCTTGTCCTAAGAATGGTTTGACATAAGCCAARATTTTACTCCAAGGAACACTATTAAT - 23160
-¢ L § * EW F DI 58 ¢ NTFTUPURNTIN
- A C P K N G L T * A K I L L QG T L L I
- L vV L R M VvV * H K P K F Y § K E H Y * L

23161 - TGCAGCAATACCATGAGTGGCAATTGTTTTTAAACCTAAGGCTAGTGAAAGCTCATTAGG - 23220
-C §S N T M S G N CF *T * G * * KL I R
- A A I P * VvV A I V F K P KA S E S 8 L G
- Qg Q Y H E W L F L NL RL V K AH * V

23221 - TTTCTTAATGGTAATGCTTGTGTTTTCCACATAAGCAGCCATAAGATCCTCATGACCTAA - 23280
-F L N G N A C WV F H I S S H K I L M T *
- P L M V M L vV F 5§ T * A A I R & 8 * P N,
- § * y * ¢ L ¢ F P H K QQ©P * D PHUDILT

23281 - CTCTTGTGTTACTTTAACACCTTCATCTGATGETTTAAGTATGACATTGCCTACAACTTC - 23340
-L L ¢ Y F N TF I * WF KUY DIAYNTF
- 8§ ¢V TULTUP S 8§D GL S M TL P TT S
- L vV L L * H L H L M V * Vv * H CL Q@ L R

23341 - GGTAGTTTTCACGTCACACTCTATGACTTCCTTCTGTATGGTAGGATTTTCCACTACTTC - 23400
-8 8§ FHYV TL Y DFILILYGRIFHYF
- v vV FT S H S M TS F C MV G F S5 T T S
- * F 5 R HTUL * L P S V W * D PF P L L L

23401 - TTCAGAGGTGGGTTGTTGACTTTCACAAGCAAGATTGTCCATTCCTTGTGTGTCTTCTAC - 23460
-F R G G L L TF T S5 K I V HS L CV F Y
- S E ¥ 6 C * L 8 Q ARUL S I P CV S s T
- @ R W WV WV DFHIEKQQDC®?FL VL L L

23461 - TGCCAGAACTTCAAATGAATTTGAAGTATCTACTGGCTTTGTACTCCARAGACAACGTAA - 23520
-C Q N F K * I * 5 I ¥ WULCTU&PZEKTT *
- AR T S N E F E WV 5 TG F V L ¢ R Q R K
- P E L ¢ M MW L X ¥ L L A L ¥ S K D N V N

23521 - ACACCAAGTGTTTGGTTTCAACGTTGTCTTGGTTGTAGCCTGETTAATGTGCCAAACAAT -~ 23580
-T P 8§ VW F ERCLGT C S L V NV P NN
- HQ VvV F 6L NV V L V V AWIULMMCOCOQTI
- T K ¢ L VvV * T L § W L * P G * C A K Q L

23581 - TGGCTTATGCAGTAATTTAGCACCTTTCTTGAAACTCGCTGAATAGTGTCTATAGTCAAT - 23640
-W L M @ * F §$ T F L E TR * I VvV § I V N
- 6 L ¢ § N L AP F L KL AE* CUL * 85 I
- A Y AV I * HL & * N S L N S5V Y S5 Q *

23641 - AGCCACTACATCGCCATTCAAGTCTGGGAAGAATGTGACAGATAGCTCTCGTGAAGCTGG - 23700
-5 K Y I A I Q V wWEZETCDHZR®™*TL S * 5 W
- AT T 5 P F K S G KNV TD S5 5 R E A G
- P L HR H S § L 6 R M * QI A L V KL A

23701 - CTTTGTGAAGCCTGTCATTTGATTTAARTCATCAGCARATTTTGTGTTAGAACATGTGAG - 23760
-L C E A CHUL I * I I § KF CVERTOCE
- F VvV K p V¥ I * F K S 5 A NF V L E H-V 8§
- L * § L §8 F DL NHQQIILTGC®*NM®*V

23761 - TTTGAAATTATCAAAACTCGCATTTGGTAATGGTTGAGTTGGTACAAGGTCTATAGGCTG - 23820
-F BE I I K TR I W * WL S W Y KV Y R L
- L K L §$ KL A& F G N G * V G TR S I G C
- = N Y ¢ N § H L ¥V MV ELV QG L * A A
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23821 - CTCTGTATAGTAAGCATTATCCTTTTTATAATACCCATCCAATTTTGGTTCAATCTCTGT - 23880
-L C I Vv 5§ I I L F I I p I Q F W F NILC
- § ¥ * * A L 8§ F L * ¥ P S8 N F G § I § V
- L Y § K H Y ¢ F ¥ K T H P I L VvV Q § L C

23881 - GTAAGTAACTCCATCGAGTTTATACGACACAGGCTTGATGGTTGTAGTGTAAGATGTTTC - 23940
-¥V § N 5§ I EF I R HRULDGTZ CSVRTCF
- * ¥ T P § § L ¥ DTG LMV V V * DV S
- K * L H R V Y T T Q A * WUL * C KMTF P

23941 - CTTGTAGAAAACATCAGTCACTGGTCCTTTGTACTCTGACATCTTTGTAAGGTGAGCTCC - 24000
-L ¥V E N I S HW S F V L * HL C KX WV 8§ §
- L * KT SV TG P L ¥ S DI F VR * A P
- C R K H g S L VL CTULTSUL ™* G EL R

24001 - GTCAATACGATAGAGGGTCTCCTTAGCAGTTATATGAGTGTAATGACCACACTGATAGTT - 24060
-¥v ¥ T T E G L L § 8 Y M § WV M TTTUL IV
- 8§ I R * RV S L AV I * Vv * *» P H * * L
- © ¥ DR G S P * gL Y E CNUDUHTUDS Y

24061 - ACCAGTGTACTCATTCGCACATAAGAATGTACCTTGCTGTAATTTATACTCAGCAGETGE - 24120
-7 §$ vV L I R T * ECTULUL * F I L S R W
- P ¥V Y § F A HKWNWUVPCICNILY S A GG
- g C T H § H I R M Y L AV I ¥ T Q Q WV V

24121 - TGCAGACATCATAACAAAAGAAGACTCTTGTTGTACTAGATATTGTETAGCATCACGACC - 24180
-C R HHN KR RILILILY * I L CSITT
- A DI I T K EDSOCCT®RYCWV A S RP
- g T S * Q K K T L V VL DIV * H H D H

24181 - ACACACACATGGAATGGAAACACCTGTCTTAAGATTATCATAAGATAGAGTACCCATATA - 24240
-T H T W N G N T C L K I I I R * 8 T H I
- H T H G M E T P V L R L § * DRV P I ¥
- T H M E W K H L. 8§ * D Y H K I E Y P ¥ T

24241 - CATCACAGCTTCTACACCCGTTAAGGTAGTAGTTTTCTGACCACRATGTTTACACACCAC - 24300
-H H 8§ F ¥ T R * G § § F L T T™ M F T H H
- I T A 8§ T PV KV V V F * P QCLHTT
- $ ¢ L L H P L R * *~ F S DHDNWV Y T P H

24301 - ATTAACAACTCGCTTTGCAGATTCCAAATTAGCATGCTGTAGAAGATGEGTCATAGTTTC - 24360
-I K N § L ¢ R F @ I 8§ M L * KM G H 8 F
- L R TR F A D S K L A CCURURWUWV I V 5
- * E L AL Q I P N * HAUV EDTGS * F L

24361 - TCTGACATCACCAAGCTCGCCAACAGTTTTATTACTGTAAGCGAGTATGAGTGCACAAAR - 24420
-% D I T K L A N S F I TV S E Y EC T K
- L T $ P $§ §S P TV L L L * A S M S A Q K
- “* HH Q A R OQ QF Y Y CEKURWV * ¥V HK 5

24421 - GTTAGCAGCATCACCAGCACGGGCTCTATAATARGCCTCTTGAAGTGCTGGTGCATTGAA - 24480
-¥ § 5 I T s TG S5 I I 8§ L L K CWOCTIE
- L A A S P A R A L * * A 5 * S5 A G A L N
- * Q HHQ HG L Y N K P L EWV L V H * I

24481 - TTTGACTTCARGCTGTTGAAGTGCTAATAAAACACTAGACAAATAACAATTGTTATCAGC - 24540
-F D F KL L K ¢ * » NTRUOQTITTTIV I S
- L T § 8§ C * § AN KT L DK * QL L S5 A
- * L. Q AV E V L I K H * T™NDNNINUGCY Q P
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24541 - CCATTTAATTGAAGTTAAACCACCAACTTGAGGAAATTTCCATTTCTTTGTGTGGTTTAA - 24600
-P F N * § * T TNULURIEKTFU®PFLCWVV *
- HL I EV KPP T * G NVFHTFF V WF K
- I * L K L N H QL E E I 8 I 58 L € G L K

24601 - AGCAGACATGTACCTACCAAGAAAACTCTCATCARGAGTATGGTAGTACTCGARAGCTTC - 24660
-8 R KWV P T X K T L I K S M V V L E S F
- A DM Y L P R KL 8 S5 RV W * ¥ S K A S
- g T C T Y Q E N S HQE Y G S TR KLH

24661 - ACTACGTAGTGTGTCATCACTAGGTAGTACAAAGAAAGTCTTACCCTCATGATTTACATG - 24720
-T T * ¢ ¥V I T R * Y K E S§ L T L M I Y M
- L R 5V S SL G S T™Z KZEXKWVL PSS * F T *
- Yy ¥V ¥V C H H * ¥V V Q R K S Y P H DL H E

24721 - AGGTTTAATTTTTGTAACATCAGCACCATCCAAGTATGTTGGACCAAACTGCTGTCCATA - 24780
-R FN FCNTISTTIOGQUVOCWTH®ILILS I
- 6 L I FV T S A P S K Y V G P NOCCPY
- ¥ * F L * H Q H H P 8§ M L D Q T A V HM

24781 - TGTCATAGACATATCCACAAGCTGTGTGTGGAGATTAGTGTTGTCCACAGTTGTGAACAC - 24840
-C H R H I H K L C VWV ETI S5V V HS CE H
- ¥ I DI 8§ TS CV WRULWVL STV VNT
- g * T Y P Q A YV CGD*CCP QL * TL

24841 - TTTTATAGTCTTAACCTCCCGCAGGGATAAGAGACTCTTTAGTTTGTCAAGTGAAAGAAC - 24900
-F ¥ S L N L P QG * ETTUL ™* F V K * KN
- F I VL T S R R DK RTULF S5 L 858 S ER T
- L * § * P P A G I R D SL V CQ WV K E P

24901 - CTCACCGTCAAGATGAMACTCGACGGGGCTCTCCAGAGTGTGGTACACAATTTTGTCACC - 24960
-L T V KM KL D G ALGQ SV V HNFWVT
- 8§ P S8 R * NS T GUL SRV WY TTIUL S P
- H R QD ETWRRG S P ECGTQF CH H

24961 - ACGCTTAAGAAATTCAACACCTAACTCTGTACGCTGTCCTGAATAGGACCAATCTCTGTA - 25020
-T L K K F N T * L CT™ZL S5 * I G P I 5 V
- R L RN §T PN S V R CPE *DOQS L *
- A * E I ¢ H L T L ¥ A V L N R TNTUL C K

25021 - AGAGCCAGCCAAAGAAACTGTTTCTACAAAGTGCTCCTCAGATGTCTTTGATGACGAAGT - 25080
-R A 5 Q RN CVF Y KV L LRTCTUL * * R S
- E P A K E TV S T K OC S s DV F DDE WV
- S 0 P K KL F L Q S A PQMS L M T K *

25081 - GAGGTATCCATTATATGTAGTAACAGCATCTGGTGATGATACTGACACTACGGCAGGAGC - 25140
-E V § I I € S N 8 I W * * Y * H Y G R §
- R Y P L Y V V T AS €DDTOUDTTAG A
- G I H ¥ M * * ¢ H L V M I L T L R Q E L

25141 - TTTAAGAGAACGCATACAGCGCGCAGCCTCTTCARGATTAARACCATGTGTCACATAACC - 25200
-F K R T HT™AR S L F K I KTMHMOCHTIT
- L R ER I Q RAASSRTLIEKU®POCWVT * P
- * EN A Y 5 A Q P L QD * N HWV S HNQ

25201 - AATTGGCATTGTGACAAGCGGCTCATTTAGAGAGTTCAGCTTCGTAATAATAGAAGCTAC - 25260
-N W HCD ¥ R L I * R V QL R NMNI R 5 Y
- I 6 I vT S§ 6 S FREVFSVFVITIZEAT
- L AL * Q A A HLES S as * * * KILQ
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25261 - AGGCTCTTTACTAGTATAAAAGRAGAATCGGACACCATAGTCAACGATGCCCTCTTGAAT - 25320
-R L F T S I K E E &S DT I V N D ATIL L N
- 6 S L L VvV * K K NRTU®P* S5 T MUP 5 * I
- A L Y * Y K R R I G HH S @QRCUPULE F

25321 - TTTAATTCCTTTATACTTACGTTGGATGETTGCCATTATGGCTCTARCATCCATGCATAT ~ 25380
-F N § F I L T L OB G C H Y G 8 N I H A Y
- L I P L ¥ L R W M v A I M A L T § M H I
- * P L Y T ¥ V 6 WL P L WL * HPC I *

25381 - AGGCATTAATTTTCTTGTCTCTTCAGCATGAGCAAGCATTTCTCTCARATTCCAGGATAC - 25440
-R H * F S ¢ L F S M 5 K HF § @ I P G Y
- 6 I W F L V 5§ S A * A 858 I 5 L KF QDT
- A L I F L 5 L Q HE QAT F L § N S R I Q

25441 - AGTTCCTAGAATCTCTTCCTTAGCATTAGGTGCTTCTGAAGGTAGTACATAAAATGCAGA - 25500
-8 § * ¥ L F L S I ROCVF*R®* Y I K CR
- ¥ PRI §$ S L AL G A S EG S T * N A D
- F L BE § L P * H = ¥ L L KV V H KM Q I

25501 - TTTGCATTTCTTAAGAGCAGTCTTAGCTTCCTCAAGTGTATAACCAGCACATCCTTGTCC - 25560
-F A F L K § § L &8 F L K¢ I TS TS L §
- L HF L RAVULASS S5V * P AHUPTCP
- c I s * E Q § * L P Q V ¥ N Q H I L V Q

25561 - AGGEGTACGTGGTTATATACTCATCAACTGGCACTTTCTTCAAAGCTCTTGAGAGCATCTC - 25620
-R V R G ¥ I L I N WHTF L QS S5 * EHL
- 6 Y VvV VI Y S5 S TGTUPFPF KALETSTI S
- G T WL ¥ TH QL AL S S5 KL L R A S Q

25621 - AGTAGTGCCACCAGCCTTTTTGGAGGGTATTACAACACAAGTCGATATCACCACTAGTGAT - 25680
-8 8 AT S L F G G Y YN TS DI TT S D :
- ¥V vV P P AF L EG I TTUOGQQUWVTI S PL VI
- * ¢ H Q P F W R V L O H K * Y H H * * *

25681 - AACATCACCTACCATGTAAGGTGCATCCTTCTCAAGGARAGACATATCTTCACCTCTAAG - 25740
-N I T ¥ HWV R C I L L K ERH I F T 5 K
- T §S P T M * G AR 5 F S R KD TI S § P L 8§
- H H L P C K V H P 5 Q G K T Y L E L * A

25741 - CATGTTCTGAGAATCATGGTAAAGCTTACCATTGATATCAGCARACAAGAGTARCTTATT - 25800
-H V L R I M Vv KL T™T1I DI S X QE * L I
- M F * E 8§ w * 8 L P L I § A N K S N L L
- C 8 E N H G ¥ A Y H =~ ¥ Qg TRV T Y W

25801 - GGTAAGAAACTTAGTTTCTTCCAGTGTTGTGGTAACCTCATCAATGCAGGCCTTAATTTT - 25860
-G K KL 8 F P Q C C G N L I N A G L NF
- VR N L V 8 8 § VvV V VvV T S§ 8 M Qg A L I F
- *«# E T * F L P ¥V L W * P H Q C R P * F L

25861 - TGGCTTCACATCGACAGGCTTCTGTACGACAGATTTCTCCTCAGTTTTGGAATCTTCTGT - 25920
-W L H I DR L L Y DURVPFULILSVF G I F C
- G F T S§TGPFCTTDF S5 5 VL E S 5 V
- A 5 H R Q A 5§ V R Q I 5§ P Q F WDNULLC

25921 - GTTTGGTGGCTCCTCTTGTTTAGGTGCTTCCACTCTAGEGCTTCAGGTTATCAAGATAATC ~ 25980
-V W W L L L F R CF H S RUL Q VWV I K II
- F GG S S CVL GASTLGFRTLZSR * 5
- L VvV A P L V * ¥V L P L * A S G Y QDNP

25981 - CATGACAACCTGCTCATAAAGAGCTTTGTCATTGACTGCAATATAARACCTGTGTACGAAC - 26040
-H DN L L I ¥ § F ¥V I DCNTINTILTCGCTHN
- M T TOC S * R AL S L TATI*TOCVRT
- * 0 P A H K E L CH * L Q ¥ K P V Y E P




Patent Application Publication Mar. 9, 2006 Sheet 167 of 273 US 2006/0053516 Al

Figure 17-JJ

26041 - CGTCTGCACGCACACTTCTAAAGACTGAAGTGCTTTAGCACCAAATATGCCTGCTGACAA - 26100
-R L HA HL *R L KWF S TIE KZYAaAC * Q
- vV ¢ T H T™OC KD * 8 G L A P N M P A DN
- § A R T UL V K TEV V * HQgTICULILTT

26101 - CAATGGTGCAAGTAAGATGTCCTGTGAATTGARATTTTCATATGCTGCCTTAAGAAGCTG - 26160
-Q W C K * DV L * I E I F I CCUL K KL
- N 6 A 58 K M § C E L K F 8 Y A A L R S5 W
- M vV Q vVRCPV N *~NFHMIL P * E A G

26161 - GATGTCCTCACCTGCATTTAGGTTAGGTCCAACAACATGCAGACACTTCTTAGCAAGATT - 26220
-p VvV L T C I * WV R S NNMMOQQTULL S K I
- M § § P AF R L G P TTOCMRUEHETFULARL
- C P HL HL G * ¥V Q Q HAUDT S * Q D Y

26221 - ATGETCCAGAAAGCAAACAAGACCCTCCTACTGTAAGAGGGCCATTTAGCTTARATGTAATC - 26280
-M S R K Qg TR P § ¥ C KRATI * L NV I
- C P E § K QD U®PPTWVRG?PF S L M * S
- v Q K A N KTULLUL * EGHLA * C N H

26281 - ATCACTCTCCTTTTGCATGGCACCATTGGTTGCCTTGTTGAGTGCACCTGCTACRCCACC - 26340
-1 T L L L He& T™ I 6 ¢ L v ECTTCTYTT
- 8§ L §$ FCMAMAMZPULWVALTLGSAUPATP P
- H S P F A W HH WL P C * ¥V HL L E H H

26341 - ACCATGTTTCAGGTCTATGTTAGCAGCATTTACAATCACCATAGGATTAGCACTTTGTGE - 26400
-T M F Q VvV ¥ V 5 S I Y N H H R I 8§ T L C
- P C F R CMULAATFTTTITTIGIULATULTCA
- HV S GV C* QHLQS®P™*D* HFUVP

26401 - CTCCTTAACGATGTCAACACATTTAATGGCAACATTGTCAGTAAGTTTTAAATARCCAGT - 26460
-L L N DV NTFNGNTIWV S KV F * I TS
- 58 L TM S TH L M ATUL S WV § F K * P V
- P * R C Q HI * WQHCUOQ®*V LNINOQ *

26461 - AAACTGATTAACTGGTTCTTCAGGTGTAGGTTCTGGTTCTGGCTCAATCTCTGATTGCTC - 26520
-K L I N W F F R CHRVF WP FWILNIL * L L
- N * L T G S 8 6 v G S G S G S I s D C s
- T D * L ¥V L Q V * VvV L VvV L A Q 5 L I A Q

26521 - AGTAGTATCATCCAGCCAGTCTTCCTCTTCTTCTTCCTCAACTCGAACTGTTTCAGCTGA - 26580
-5 8 1 I ¢ PV F L ¥ F F L N S N CF § *
- ¥V v § § 5§ ¢ s 5 8§ 5 5 8 S8 TZ R TV 5 A E
- * Yy H P A S L P L L L P Q L EL F Q L R

26581 - GGCACCAAATTCCAGAGGGAGACCTTGATAATCATCCTCTGTACCGTACTCATGTTCACA - 26640
- T K F ¢ R ETUL I I I L CTWV L MMFT
- A P N S R GR P ™* * 5 5 5 VP Y S C S Q
- H Q I P EG D LD NHUPULY RTHV HR

26641 - GGTTTCATCAATTTCTTCTTCCTCACACTCTGCATCGTCCTCTTCTTCCTCATCTGGRGE - 26700
-G F I N F F F L T L C I VL F F L I WR
- ¥ 5 5 I 5 8§ 5§ 5 H S8 A s s 5 5 8§58 8§ 8 G G
- ¥F H Q F L L P H T UL HRUPULUL P HL E G

26701 - GTAAAAGGAACAATACATACGTGATGAAAAGTTTTCTTCACCAGCATCATCAAATAAGTA - 26760
-V K G T I H T * * KV F F TS I I K * ¥V
- * K E Q ¥ I R D E K F 5 5 P A 5 5§ N K *
- K R N N T ¥ vV M K § F L H Q K H Q I 5 R
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26761 - GAATGTAGCTACACTCCACTCATCAAGATCAATACCCATGTTGGTAAGGAGATCAGAAAC - 26820
-E €C S ¥ T P L I K I N T H V G K E I R N
- N VvV A T L H S-8 R S8 I P ML V RR S§ E T
- M * L H S§ T H Q D Q Y P C W * G D Q K L

26821 - TGGTTGTAAAGTCTTCACAACAGCCTCTGCTACAACACATGCAAACTCAGTAACTTCGGT - 26880
-W L * &8 L HN S L C Y NTOCUKUL § N F G
- G C KV ® T™TH ASATTHA ANSWV TS V
- vV vV K § §$ ¢ QP L L Q HM QTOQ * L R Y

26881 - ACCGGATTCAACAGTGTAGACAGAGCACTTTTCATTAAGCACTTTGTCAACACGTTCATC - 26340
-T 6 F N §8 VDR ALV FTIHKUHTFWVNTF I
- P D STV * TEUHT FSUL S TUL S TR 8 8
- R I ¢ § C R Q &§ TV F H * A L C Q H V H Q

26941 - AARGCTCARATGTGATTCTCACATTCTTGTAACCTTGAACTTCCCAAACAGTATCTTCTCC - 27000
-¥K L K ¢ D S H I L vV T L NVF P NS5 I F S
- 8§ § NV I LTFL * P * TS Q TV S 5 P
- A Qg M * F 5 H 8§ C N L EL P K QY L L Q

27001 - ARAGGTTACACCTTTAATTGGTGCACCCCCTTTTAAGCGARAGACATTGTTTGTAGCCAG ~ 27060
-K G Y T F N W C TUPUVF * A KODTIVV C 5 Q
- KV TP L I G A P P F KRIKTULF V A S
- R L H L * L ¥V HPLUL S EURUHTCIL * P V

27061 - TAAACCAGGAGACAATGCGCAGTATTGTTCTTTGTCCTTAATCTCTAAGRGCATGAGGCC -~ 27120
-* " R R Q C A VvV L F F VL UNUL * E H E A
- K P G DN AOQ Y C SUL S L I 5§ X 5§ MR P
- M Q ET MR S I VL CP* S L R A * G H

27121 - ATTTACACAGACTGGTGTGCCGACGATAGCTCCATTTGTGAAGCTATCAACGGGCGTCTC - 27180
-I ¥ T D W CC A DD S S5 I CE A I NGRL
- F T QTG UV P T I AP F V K L 5 T G Vv 8
- L HR L VvV CR®R* L HL * S Y Q R A 5 R

27181 - GAGTGCTTCGAGTTCACCGTTCTTGAGAACAACCTCCTCAGAGGTRAGTACTGTGTCATG - 27240
-BE C F EF TV UL E®NUNIULULUZRGIEK Y CV M
- 5 A 5 § 8§ P F L R T T S S EBEV 5 TV s C
- vV L R VvV H R § * E Q0§ P P Q R * V L C H V

27241 - TGAATCACCTTCAAGAAAGETTACTTCTTTTGGTGCCTTARGAGGCATGAGTAGTTGCAG -~ 27300
-*%* I T F K K 6 ¥ F FWOCTUL KRUHE * L Q
- E § P § R K VvV T S F G AL R G M S5 5 C 5
- M H L Q E R L L L L ¥V P * E A * V V A A

27301 - CTGCTCCTTGCCACGTATACACTGACGGTAAAGTCCCTTGCTTTGAGCGATGAAGACTTC - 27360
-L L L A T Y TUL TV K S L AL S D E D F
- ¢ 5 L P R I H * R * 8§ P L L * A M K T 8§
- A P C H V Y T DG KV P CVF EUR * R L H

27361 - ACCTAAGTTGAGTGATCGCAACTTTGCGCCAGCGATAGTGACTTGATCAATGCACATTTC - 27420
-T * ¥ E * § Q L ¢C A S D S DL I N A HF
- P K L §8 D R N F A P A I Vv T * & M H I 5
= L § * ¥ I A T UL R QR * * L D @Q C T F R

27421 - GAGTGCCTTGTTAACAACATCAATGAAGCATTTTACACAATCCTTGATGTTATCTGARGE - 27480
-E €C L ¥V N N I N EAF Y TI UL DV I * S
- § AL L TT S M KHF TQ S5 UL ML 8§ E A
- v P C * 0 HQ * 8 I L HNUP *= C ¥ L K Q

27481 - AACCTGTATTTGACCCTTGACGATGTCAARAACACCTGTAATGAGAAATTTGAGAATCTC - 27540
-N L ¥ L. T L D D V K N T C N E K F E N L
- T ¢ I * P L T M S§ K T PV M RNILR I S
- P VvV FDP * R CQ K HL * * E I * E S P




Patent Application Publication Mar. 9, 2006 Sheet 169 of 273 US 2006/0053516 Al

Figure 17-LL

27541 - CCAAGCATCCTTGAGAAATTCAACTCCTGCACTAAGTTTCGCCTCAATCCATTCAAAGAT - 27600
-P 5 1 L E K F N s CT K F RLNUPF K D
- § A S L RN S TP AL S F AR S I H S KI
- K H P * E I © L L H * ¥V S P Q 5 I Q¢ R *
27601 - AGGCCTGAGTTTTTCAACAGTAGTGCCCAAAAGATTAGACAACCACTGAGARAGTCTGTTG - 27660
-R P EF P N S § A Q K I ROQQUPILRS L L
- ¢ L 8§ F S TV VvV P KR L DNH * E V CC
- A * ¥V F Q Q * ¢ P KD * TTTEZ K S V V
27661 - TACAAGACCACCAGTTACATATGCCATAATAATGACACTGTTGGTGAGCAGGTCTGRAGT - 27720
. -Y¥Y K T T S ¥ I C H N N DTV G E Q V * 5
- T R P P ¥V T ¥ A I I M T L L ¥V S R § E V
- Qg D H Q L HM P *» *» * H C W * A G L K ¥
27721 - ATAAACCATGGCOTCGACAAGACGTAATGACTGTTCAGAAATACCATCAAGTATGGTGAC - 27780
-I N H G V D KT * * L F R NTTIKY G D
- * ™ M A § TR RNDC S5 E I P 5 5 M V T
- ¥ P W R R Q D V M T V Q K Y HOQ V W * 0Q
27781 - AGCTGCTCTTTGCAAATCAGGAATTGAGTGGTTTGCTGCATCAAGTGTGCGCGCAARAAT - 27840
-§ C § L § I RN * VvV ¥ C C I K CA R KN
- A AL C K S G I E W VF A A S S V R AIHKI
- L L F A N Q E L 8 G L L HQ WV C A Q K L
27841 - TGATCTGATAACACCAGCAGCCTGTGAGGGAAARCCACACAGTGETGTTARAACTGATCT - 27300
-* 5 DN TS S5 L * G K TTOQWTC * N * 8§
- 0D L I T P A A CEG K P HS GV K TUDL
- I * * H Q Q P V R ENUHTV V L KL I §
27901 - CTGTTGTCCAATGTTCCAAGCACCTTTTACGEGCTTTCCCTTGGTAACTTTATAGTTACC ~ 27360
-L L §$ NV P S TVPF Y GL 5 L G NVF I V T
- ¢ C P M F Q AP F TGF PL WV TIL * L P
- vV vV ¢ ¢ §$ K H L L R A F P W * L Y S5 ¥ R
27961 - GCAGGACTCAMCAARTGGTTTTGAAARGACTTGTAATCAAGACTCTTTATAGTGTCAATAAA - 28020
-A G L N NG F E RUL WV I K TUL Y 8§ V N K
- ¢ DS T MV L X DL * S RLVF IV 5 I K
= R T Q Q W F * K TOCCNIOQDS L * C Q * R
28021 - GGCACTTGTAGAAGCAGAGAAAGATGCCAAAATGATGGCAACCTCTTCATTCAAATGARA - 28080
-G T C R S R ERCOQNDGW NTILTF I Q@ M K
- A L V E R E K D A K M M A T S S5 F K * K
- H L * K Q@ R K M P K * WOQUPUILHS N E N
28081 - ATCGCCAACAATGTTAATGTTAACACGTTCACGACTCAGTATCTCAAGGAGATCCTCATT - 28140
-I A NN V NV N TV F T T Y L K E I L I
- 5§ P T M L ML TR S RUL S I SRR S5 S5 F
- R @ @ ¢ * ¢ * H V HD S V § Q G D P H S
28141 - CAAGGTCTCCACATTGTCACCAGTAATGCCAGTATGGCCTGAGCCAATATCAGCACTAGC - 28200
-0 6 L H I v T S N A S M A * B N I 5 T S
- K v 8 TL 5 P V M PV W PEUPI S AL A
- R 8§ P HCHOQ™* CQY G L S QY QH * H
28201 - ACGAGGAACCCAGTAGGCACGCTTATTATAGCAGCCAACATAGGCAAACACACAGCCTCC - 28260
-T R N P VvV 6 T L I I A A N I G K H T A 5
- R G T ¢ * A R L L * Qg P T * A N T Q P P
- E E P § R H A ¥ ¥ § § Q HR Q TH S L Q
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28261 - ARAACATCTAGTCCTACCTCCCTTGCGGAGTCGAGTTTCAATGTTTGAGTGGTTGTGATA ~ 28320
-K T § § P T S L A E 5§ 8 F NV * V V V I
- K H L vV L P P LR SRV S M FE WL * *
- N I * &8 ¥ L P C G V E F Q C L 8 G C D N

28321 - ATCTGCAACACTATGCTCAGGTCCAATCTCTGGGTCTTGACAGGCAGGACATGGCATTTT - 28380
-I ¢C N T M L R § N L WUV LTGU®RTWHF
- § A TL C S G P I § G S * Q2 A G HGTIF
- L @ H Y A Q V ¢ S L 6L DR QDMATF s

28381 - CACTACAGCATTAGTAGGTAGGTACCCACATGTAGTAGGTCCTTCAATAACTARATTTTC - 28440
-H ¥ § I §$ R * V¥ P T C S R S§ F N N * I F
- T T A L V G R Y P HV V G P E I T K F S
- L Q H =~ =~ ¥V ¢ T M * * vV L @ * L N F Q

28441 - AGTGCCACAATGTTCACAAGTGGCTTTCAGAAAGTCGCACGTCTGCCATGAAACTTCATC - 28500
-§ A T M F T S G F Q KV ARUL P * NF I
- v P O C S Q V A F R K S H WV C H E T § 8§
= C H N V HX WUL1L S E S§ R TS A M KL HR

28501 - GCAATGATTACATTTCATCAAGGTAGACAAGTGCATATTGTTACACTCCTGTGGAGATGC - 28560
-A M I T F H Q G R Q0 V H I V T L L W R C
- Q@ * L H F I KV DKOCTILLUHESTCGTDSA
- N D Y I § §8 R * T S A Y C Y T PV EM Q

28561 - AACAGGGTACACAGAGCGTATACGCCCCATGAAACCCTCAGTCTTTTTCTTTTCAACACG - 28620
-N R V HR A Y T P HE T™UL S UL F L FNT
- T G Y T E R I R P M K P S V F F F 8§ T R
- g 6 T Q SV Y A P * NP QS F S F QHWV

28621 - TGETTGAATGACTTTGACTTTTGAGTTAAGAGGAARCACAARCTTTGGGCATTCCCCTTT - 28680
-W L N D F D F * ¥V K R K H K L WA TF P F
- G *M TL TFELURGNTWNT FGH S P L
- ¥ E * L * L L & * BE &8 T T L G I P L *

28681 - GAAAGTGTCAAATTTCTTGGCACTCTTAATTTCGAAGGGTGTCTGETGCTCGTAGCTCTT ~ 28740
-E 8§ V ¥ F L 6 T L N F E G CL V L V AL
- KV § N F L AL L I 8§ K GV W C S8 * L L
- K ¢ Q I 5 W H & * F R RV S G A R S5 5 Y

28741 - ATCAGAGCGCTCAGTGAACCAGECAATTTCATGCTCATGGTCACGECAGCAGTAGACACC - 28800
-I R AL 58 E P & N F M L M Vv T A AV D T
- 8 ER S V N Q A I 8 C 5§ W S8 R Q Q * T P
- Q 8§ A Q * TR Q F H A HG H G 8§ S R H L
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Figure 19-XX

Enzymes that do cut and were not excluded:

Aarl LRSS Acel Beil AclX hEel AflIT  AfIIIT Agel AhdI Alel Alel
At AlwI AlwNI Apal Apall Apol Asel Aval Avall Bael BamMI BanT Banll
et BosT BV Bl Beel BreAl Bogl Bcivl Bell Bfal BEral Bgll BglIll
B;::lsaur EmgBI Bmrl Bmtl Bpll Bpml Bpuldl EpuEL Bsal Bsanl BsaBI BsaHl
sn.:r;““ BsaXI  BseMIT BseRT BseYl Bsgl B5iEl  BsiHKAL BslI Baml BomAL BeRBL
s;‘z:‘)au BspCNI BopEl BepHI BepML Bsrl BSrBI BsrDI BerFI BssHIT BesST BstAPI
s“::m I  BstFS5I  BSCKTI BStNI BstUD BatXI BsEYI  Bsulél Btgl Btsl Cac8l clat
C”‘évi.u Ddel Dpnl Dral Draill Drdr Eael Eagl Earl Ecil Eco57I EcoSTMI
B;:glosr EcoRI EcoRV Fall FatI Paul  FrudHI Fokl Fspi FSpAL Haell HaeIIT
oat Hhal HindI  HinPl1  HincIT HindITD Hinfl Hpal Hpall Hphl Hpy31  Hpy991 HpylS8I
HpylBBIIL
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Enzymes that do nmet cut:
ReeBST AscT ABIST AVTET BsiWl BsrGl  BsLZl7I  EecICRI Fsel Hpnl Pacl rell
Sacl :
Smal EnaBl Sril Stul Swal ¥mal
Enzymes excluded: MinCuts: 1 MaxCuts: 100000

NONE
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Figure 20-A

tgagcgtcge aaaggogote ggtcttgoct tgotogtcgg tgatgtactt caccagctcec 60
gcgaagtcge tcettcttgat ggagogoatg gggacgtget tggcaatcac gegeacccce 120
cggeccgtttt agocggctaaa aaagtcatgg ctctgcccte gggeggacca cgoccatcat 180
gaccttgcca agctegtcct gottctcttc gatcttcgec agcagggega ggatcgtgge 240
atcaccgaac cgcgocgtge gogggtogte ggtgagocag agtttcagca ggoccgoccag 300
gcggoccagg tcgocattga tgcgggocag ctcgeggacg tgctcatagt ccacgacgee 360
cgtgattttg tagccctggec cgacggocag caggtaggec gacaggctca tgecggecge 420
cgcecgecttt tectcaateg ctcttogttc gtctggaagg cagtacacct tgataggtgg 480
gctgccctte ctggttgget tggtttcatc agccatccge ttgecctcat ctgttacgee 540
ggcggtagocc ggocagoctc goagagoagyg attcccgttg agcaccgeca ggtgocgaata 600
agggacagtg aagaaggaac acccgctcge gggtgggoct acttcaccta tectgocccgg 660
ctgacgccgt tggatacacc aaggaaagtc tacacgaacc ctttggcaaa atcctgtata 720
tcgtgcgaaa aaggatggat ataccgaaaa aatcgctata atgaccccga agcagggtta 780
tgcagcggaa aagcogocacyg cttoccgaag ggagaaaggco ggacaggtat ccggtaageg 840
gcagggtcgg aacaggagag cgcacgaggg agottccagg gggaaacgcc tggtatcotit 500
atagtcctgt cgggtttcge cacctctgac ttgagegteg atttttgtga tgctegtcag 960
gggggcggag cctatggaaa aacgccagca acgeggectt tttacggttce ctggeetttt 1020
gctggecttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta 1080
ttaccgoccott tgagtgagct gataccgote geocgcagccg aacgaccgag cgcagcgagt 1140
cagtgagcga ggaagcggaa gagogocaga aggccgcecag agaggecgag cgcggeegtg 1200
aggcttggac gotagggcag ggcatgaaaa agcocccgtage gggctgctac gggogtotga 1260
cgcggtggaa agggggaggg gatgttgtct acatggetct getgtagtga gtgggttgeg 1320
ctcocggoage ggtcctgate aatcgteacc ctttctogght cocttcaacgt tcctgacaac 1380
gagcctoctt ttcgoccaatc catcgacaat caccgcgaght coctgetcga acgetgegte 1440
cggaccgget togtcgaagyg cgtctatcgc ggoccgcaac ageggegaga goggagectg 1500
ttcaacggtg ccgoccgegcet cgocggeoate geotgtcogecg gectgetect caagcacgge 1560
cccaacagtg aagtagctga ttgtcatcag cgecattgacg gogtccccgg ccgaaaaacce 1620
cgcctcgcag aggaagcgaa gectgegegtc ggecgtttec atctgeggtg cgeccggtceg 1680
cgtgccggea tggatgogog cgccatcgeg gtaggcgage agcegectgec tgaagetgeg 1740
ggcattcceg atcagaaatg agcgccagtc gtcgtegget ctcggecaccg aatgegtatg 1800
attctccgee agcatggott cggocagtge gtogagoage goccgocttghb toctgaagtg 1860
ccagtaaagc gcocggotgot gaacccccaa cogttcocgec agtttgegtg tcgtcagacc 1920
gtctacgeeg acctcgttca acaggtccag ggeggcacgg atcactgtat teggctgcaa 1980
ctttgtcatg cttgacactt tatcactgat aaacataata tgtccaccaa cttatcagtg 2040
ataaagaatc cgcgcgttca atcggaccag cggaggcotgg tccggaggec agacgtgaaa 2100
cccaacatac ccoctgatcogt aattcotgage actgtcgeoge tcgacgetgt cggcatcgge 2160
ctgattatge cggtgctgcec gggectcoctg cgegatctgg ttcactcgaa cgacgtcace 2220
gcccactatg geattctget ggegetgtat gogttggtge aatttgectg cgcacctgtg 2280
ctgggcgege tgtcggatcg tttegggegyg cggccaatct tgctcgtcete getggeegge 2340
gccagatctg gggaaccctg tggttggcat gcacatacaa atggacgaac ggataaacct 2400
tttcacgccc ttttaaatat ccgattattc taataaacgc tcttttctct taggtttacc 2460
cgccaatata toctgtcaaa cactgatagt ttaaactgaa ggcgggaaac gacaatctga 2520
tcatgagcgg agaattaagg gagtcacgtt atgacccccg ccgatgacge gggacaagece 2580
gttttacgtt tggaactgac agaaccgcaa cgttgaagga gccactcagc cgogggttte 2640
tggagtttaa tgagctaage acatacgtca gaaaccatta ttgocgogttc aaaagtcgec 2700
taaggtcact atcagctage aaatatttct tgtcaaaaat gotccactga cgttccataa 2760
attccccteg gtatccaatt agagtctcat attcactctec aatccaaata atctgcaccg 2820
gatctggatc gtttcgeoatg attgaacaag atggattgca cgcaggttct ccggecgett 2880
gggtggagag gcotattogge tatgactggg cacaacagac aatcggotge tctgatgccg 2940
ccgtgttcoeg gotgtcageg caggggogec cggttotttt tgtcaagacc gacctgtccg 3000
gtgccctgaa tgaactgoag gacgaggeag cgoggctatc gtggoctggee acgacgggeg 3060
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Figure 20-B

ttccttgege agetgtgotce gacgttgtca ctgaagcggg aagggactgg ctgetattgg 3120
gcgaagtgec ggggcaggat ctcoctgtceat ctcaccttge tectgecgag aaagtatcca 3180
tcatggctga tgcaatgcgg cggetgcata cgettgatcc ggctacctge ccattcgacc 3240
accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtegate 3300
aggatgatct ggacgaagag catcaggggc tcgcgeccage cgaactgttc gecaggetca 3360
aggcgogeat gocccgacgge gatgatctcg tegtgaccca tggegatgec tgettgecga 3420
atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggecgg ctgggtgtgg 3480
cggaccgcta tcaggacata gogttggcta ccecgtgatat tgctgaagag cttggeggeg 3540
aatgggctga ccgecttccte gtgctttacg gtatcgeccge teccgattcg cagcgcatcg 3600
cetteotatcg ccottcttgac gagttcttct gagocgggact ctggggttcg aaatgaccga 3660
ccaagcgacg cccaacctge catcacgaga tttcgattce accgeccgect tctatgaaag 3720
gttgggettc ggaatcgttt tccgggacge cggectggatg atcctccage geggggatct 3780
catgctggag ttcttcgecee acgggatctc tgeggaacag geggtcgaag gtgcocgatat 3840
cattacgaca gcaacggccg acaagcacaa cgecacgatc ctgagcgaca atatgatcegg 3900
geceoggeogte cacatcaacg gogbcggcogg cgactgoccca ggcaagaccg agatgcaccg 3960
cgatatecttg ctgcgttcgg atattttogt ggagttcccg ccacagacce ggatgatccoc 4020
cgatcgttca aacatttgge aataaagttt cttaagattg aatcctgttg ccggtettge 4080
gatgattatc atataatttc tgttgaatta cgttaagcat gtaataatta acatgtaatg 4140
catgacgtta tttatgagat gggtttttat gattagagtc ccgcaattat acatttaata 4200
cgcgatagaa aacaaaatat agcgcgcaaa ctaggataaa ttatcgegeg cggtgtcate 4260
tatgttacta gatcgggcct cctgtcaatg ctggcggegg ctctggtggt ggttctggtg 4320
gcggetetga gggtggtage tctgagggtg goggttctga gggtggegge tctgagggag 4380
gcggtteocgg tggtggotet ggttccggtg attttgatta tgaaaagatg gcaaacgcta 4440
ataagggggc tatgaccgaa aatgccgatg aaaacgcgct acagtctgac gctaaaggca 4500
aacttgattc tgtcgctact gattacggtg ctgctatcga tggtttcatt ggtgacgttt 4560
ccggeccttge taatggtaat ggtgctactg gtgattttge tggctctaat tcccaaatgg 4620
ctcaagtcgg tgacggtgat aattcacctt taatgaataa tttccgtcaa tatttacctt 4680
ccctccctea atcggttgaa tgtcgecett ttgtectttgg cccaatacgc aaaccgoctc 4740
tecceogegeg ttggocgatt cattaatgea getggcacga caggtttccc gactggaaag 4800
cgggcagtga gogcaacgca attaatgtga gttagctcac tcattaggea ccccaggett 4860
tacactttat gcttccgget cgtatgttgt gtggaattgt gagcggataa caatttcaca 4920
caggaaacag ctatgaccat gattacgcca agcttgcatg cctgcaggtc cccagattag 4980
ccttttcaat ttcagaaaga atgctaaccc acagatggtt agagaggctt acgcagcagg 5040
tctcatcaag acgatctacc cgagcaataa tctccaggaa atcaaatacc ttcccaagaa 5100
ggttaaagat gcagtcaaaa gattcaggac taactgcatc aagaacacag agaaagatat 5160
atttctcaag atcagaagta ctattccagt atggacgatt caaggettgc ttcacaaacc 5220
aaggcaagta atagagattg gagtctctaa aaaggtagtt cccactgaat caaaggccat 5280
ggagtcaaag attcaaatag aggacctaac agaactcgcc gtaaagactg gcgaacagtt 5340
catacagagt ctcttacgac tcaatgacaa gaagaaaatc ttcgtcaaca tggtggagca 5400
cgacacactt gtctactcca aaaatatcaa agatacagtc tcagaagacc aaagggcaat 5460
tgagactttt caacaaaggg taatatccgg aaacctcctc ggattccatt gcoccagetat 5520
ctgtcacttt attgtgaaga tagtggaaaa ggaaggtggc tcctacaaat gccatcattg 5580
cgataaagga aaggccatcg ttgaagatgc ctctgccgac agtggtccca aagatggacc 5640
cccacccacg aggagcatcg tggaaaaaga agacgttcca accacgtctt caaagcaagt 5700
ggattgatgt gatatctcca ctgacgtaag ggatgacgca caatcccact atccttcgea 5760
agaccctteoc tctatataag gaagttcatt tcatttggag agaacacggg ggactctaga 5820
ggatccatgt ttattttctt attatttctt actctcacta gtggtagtga ccttgaccgg 5880
tgcaccactt ttgatgatgt tcaagctcct aattacactc aacatactte atctatgagg 5940
ggggtttact atcctgatga aatttttaga tcagacactc tttatttaac tcaggattta 6000
tttctteccat tttattctaa tgttacaggg tttcatacta ttaatcatac gtttggcaac 6060
cctgtcatac cttttaagga tggtatttat tttgctgcca cagagaaatc aaatgttgte 6120
cgtggttggg tttttggttc taccatgaac aacaagtcac agtcggtgat tattattaac 6180
aattctacta atgttgttat acgagcatgt aactttgaat tgtgtgacaa ccctttcttt 6240
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getgtttcta aacccatggg tacacagaca catactatga tattcgataa tgecatttaat 6300
tgcactttcg agtacatatc tgatgecttt tegettgatg tttcagaaaa gtcaggtaat 6360
tttaaacact tacgagagtt tgtgtttaaa aataaagatg ggtttctcta tgtttataag 6420
ggctatcaac ctatagatgt agttcgtgat ctaccttctg gttttaacac tttgaaacct 6480
atttttaagt tgcctcttgg tattaacatt acaaatttta gagccattct tacagcocttt 6540
tcacctgcte aagacatttg gggcacgtca gotgcagect attttgttgg ctatttaaag 6600
ccaactacat ttatgctcaa gtatgatgaa aatggtacaa tcacagatge tgttgattgt 6660
tctcaaaate cacttgetga actcaaatge tctgttaaga gotttgagat tgacaaagga 6720
atttaccaga cctctaattt cagggttgtt ccctcaggag atgttgtgag attccctaat 6780
attacaaact tgtgtccttt tggagaggtt tttaatgcta ctaaattccc ttctgtctat 6840
gcatgggaga gaaaaaaaat ttctaattgt gttgotgatt actctgtget ctacaactca 6900
acattttttt caacctttaa gtgctatgge gtttctgecca ctaagttgaa tgatctttge 6960
ttcteccaatg tctatgcaga ttecttttgta gtcaagggag atgatgtaag acaaatageg 7020
ccaggacaaa ctggtgttat tgeotgattat aattataaat tgccagatga tttcatgggt 7080
tgtgtccttg cttggaatac taggaacatt gatgctactt caactggtaa ttataattat 7140
aaatataggt atcttagaca tggcaagctt aggccctttg agagagacat atctaatgtg 7200
cecttteteoe ctgatggecaa accttgcacc ccacctgotc ttaattgtta ttggecatta 7260
aatgattatg gtttttacac cactactggc attggctacc aaccttacag agttgtagta 7320
ctttettttg aacttttaaa tgcaccggcc acggtttgtg gaccaaaatt atccactgac 7380
cttattaaga accagtgtgt caattttaat tttaatggac tcactggtac tggtgtgtta 7440
actcctteott caaagagatt tcaaccattt caacaatttg gocgtgatgt ttctgattte 7500
actgattccg ttcgagatcc taaaacatct gaaatattag acatttcace ttgetctttt 7560
gggggtgtaa gtgtaattac acctggaaca aatgcttcat ctgaagttge tgttctatat 7620
caagatgtta actgcactga tgtttctaca gcaattcatg cagatcaact cacaccagct 7680
tggcgcatat attctactgg aaacaatgta ttccagactc aagcaggctg tcttatagga 7740
gctgagecatg tcgacacttc ttatgagtge gacattccta ttggagectgg catttgtget 7800
attaccatac agttagacta gaaaagggcg aattctgcag atatccatca cactggcgge 7860
cgctcgacct cgaggggggg cccggtacag ctcgaatttce cccgatcgtt caaacatttg 7920
gcaataaagt ttcttaagat tgaatcctgt tgoccggtott gogatgatta tcatataatt 7980
tectgttgaat tacgttaage atgtaataat taacatgtaa tgcatgacgt tatttatgag 8040
atgggttttt atgattagag tcccgcaatt atacatttaa tacgcgatag aaaacaaaat 8100
atagcgcgca aactaggata aattatcgeg cgcggtgtca tctatgttac tagatcggga 8160
attcactgge cgtcgtttta caacgtcgtg actgggaaaa coctggeogtt acccaactta B220
atcgecttge agcacatccc cctttocgocca gotggogtaa tagcgaagag goccgcaccg 8280
atcgecectte ccaacagttg cgcagoctga atggogoccg ctoctttege tttettecct 8340
tccttteteg ccacgttcge cggetttece cgtcaagete taaatcgggg getcccttta 8400
gggttccgat ttagtgcttt acggcaccte gaccccaaaa aacttgattt gggtgatggt 8460
tcacgtagty ggocatcgoc ctgatagacg gtttttegec ctttgacgtt ggagtccacg 8520
ttctttaata gtggactctt gttccaaact ggaacaacac tcaaccctat ctcgggctat 8580
tcttttgatt tataagggat tttgccgatt tcggaaccac catcaaacag gattttcgcc 8640
tgctggggca aaccagegtg gaccgcettge tgcaactctc tcagggccag goggtgaagg 8700
gcaatcagct gttgocogtc tcactggtga aaagaaaaac caccccagta cattaaaaac B760
gtccgcaatg tgttattaag ttgtctaage gtcaatttgt ttacaccaca atatatcctg 8820
ccaccagcca gccaacagct ccccgaccgg cagctcggca caaaatcacc actcgataca 8880
ggcageccat cagtccggga cggogtcage gggagagocg ttgtaaggeg gcagactttg 8940
ctcatgttac cgatgctatt cggaagaacg gcaactaagc tgccgggttt gaaacacgga 9000
tgatctegeg gagggtageoa tgttgattgt aacgatgaca gageogttget goctgtgatce 9060
aaatatcatc tccctcgcag agatccgaat tatcagcctt cttattcatt tctcgettaa 9120
ccgtgacagg ctgtcgatct tgagaactat gocgacataa taggaaatcg ctggataaag 9180
ccgetgagga agetgagtgg cgotatttot ttagaagtga acgttgacga tatcaactcc 9240
cctatccatt gctcaccgaa tggtacaggt cggggacccg aagttccgac tgtcggectg 9300
atgcatcccc ggctgatcga ccoccagatct ggggctgaga aagcccagta aggaaacaac 9360



Patent Application Publication Mar. 9, 2006 Sheet 226 of 273 US 2006/0053516 Al
Figure 20-D

tgtaggttcg agtcgcgaga tcccccggaa ccaaaggaag taggttaaac ccocgctccgat 9420

caggccgage cacgccagge cgadaacatt ggttoctgta ggcatcggga ttggeggatc 9480

aaacactaaa gctactggaa cgagcagaag tcctccggece gecagttgec aggcggtaaa 9540

ggtgagcaga ggcacgggag gttgccactt gogggtcage acggttodga acgccatgga 9600

aaccgeocccc gocaggoccg ctgegacgec gacaggatct agegetgegt ttggtgtcaa 9660

caccaacagc gocacgoccg cagttcocgea aatagocccc aggaccgcca tcaatcgtat 9720

cgggctacct agcagagcgg cagagatgaa cacgaccatc ageoggctgca cagcgectac 3780

cgtecgeocgeg accccgeccyg geoaggoggta gaccgaaata aacaacaagc tccagaatag 9840

cgaaatatta agtgcgccga ggatgaagat gecgcatccac cagattcccg ttggaatctg 9900

tcggacgatc atcacgagca ataaaccogc cggocaacgoc cgcagcagca taccggcgac 9960

cccteggect cgotgttogg gotccacgaa aacgocggac agatgegeoct tgtgagegte 10020
cttggggceg tcoctocctgtt tgaagaccga cagoccaatg atctecgocgt cgatgtagge 10080
gccgaatgec acggcatctc gecaaccgtte agegaacgec tccatggget ttttetecte 10140
gtgctcgtaa acggacccga acatctcotgg agetttctbte agggecgaca atcggatcte 10200
gcggaaatcc tgcacgtcgg cogctccaag cecgtcgaatc tgagecttaa tcacaattgt 10260
caattttaat cctctgttta tcggcagttc gtagagcgcg ccgtgecgtcc cgagcgatac 10320
tgagcgaagc aagtgcgteg agcagtgocc gottgtteoct gaaatgccag taaagcegctg 10380
gctgctgaac ccccagocgg aactgacccc acaaggecct agegtttgea atgcaccagg 10440
tcatcattga cccaggegtg ttccaccagg cogotgocte gcaactcttc gcaggetteg 10500
ccgacctget cgecgecactt cttcacgegg gtggaatccg atccgcacat gaggceggaag 10560
gtttccaget tgagegggta cggetcocogg tgogagoctga aatagtcgaa catcocgtogg 10620
gccgtcggeg acagcttgeg gtacttctce catatgaatt tcgtgtagtg gtcgecagea 10680
aacagcacga cgatttecte gtcgatcagg acctggcaac gggacgtttt cttgoccacgg 10740
tccaggacgc ggaagcggtg cagcagcgac accgattcca ggtgcccaac goggtcggac 10800
gtgaagccca tcgocgtcge ctgtaggoge gacaggeatt cctcggectt cgtgtaatac 10860
cggecattga tcgaccagee caggtcctgg caaagctogt agaacgtgaa ggtgatcgge 10920
tcgocgatag gggtgogott cgogtactcee aacacctget gocacaccag ttocgtcatcg 10980
tcggecccgea gotcgacgoo ggtgtaggtg atcttcacgt cottgttgac gtggaaaatg 11040
accttgtttt gcagegecte geogeogggatt ttcttgttge gogtggtgaa cagggcagag 11100
cgggccgtgt cgtttggeat cgoctcgcate gtgtccggec acggogcaat atcgaacaag 11160
gaaagctgca tttcocttgat ctgctgotte gtgtgtttca geaacgegge ctgcttggec 11220
tcgetgacct gttttgocag gtcctcgecg goggtttttc gettettggt cgtcatagtt 11280
cctogegtgt cgatggtecat cgacttcgoc aaacctgocg cctoctgttc gagacgacge 11340
gaacgctcca cggcggcecga tggogeggge agggcagggg gagecagttg cacgetgteg 11400
cgctcogatet tggocgtage ttgotggace atcgagoccga cggactggaa ggtttogogg 11460
ggcgecacgca tgacggtgeg gottgogatg gtttoggeat cctcggegga aaaccccgeg 11520
tcgatcagtt cttgcctgta tgecttccgg tcaaacgtcc gattcattca cccteottge 11580
gggattgecce cgactcacgec cggggcaatg tgococcttatt cctgatttga cccgoctggt 11640
gccttggtgt ccagataatc caccttatcg gcaatgaagt cggtcccgta gaccgtctgg 11700
cegteoctteot cgtacttggt attccgaatc ttgoccctgea cgaataccag cgaccoccttg 11760
cccaaatact tgccgtggge ctoggectga gagcocaaaac acttgatgog gaagaagtcg 11820
gtgegetocot gottgbogec ggcatcgttg cgccacatct aggtactaaa acaattcate 11880
cagtaaaata taatatttta ttttctccca atcaggettg atccccagta agtcaaaaaa 11940
tagctcgaca tactgttctt ccccgatatc ctecctgatc gaccggacgc agaaggcaat 12000
gtcataccac ttgtccgeec tgocgettct coccaagatca ataaagecac ttactttgec 12060
atctttcaca aagatgttgc tgtctecccag gtegecgtgg gaaaagacaa gttecctette 12120
gggcttttce gtctttaaaa aatcatacag ctegegogga tctttaaatg gagtgtcttco 12180
ttcccagttt tcgocaatcca catcggocag atcgttatte agtaagtaat ccaattcgge 12240
taagcggetg tctaagctat tcgtataggg acaatccgat atgtcgatgg agtgaaagag 12300
cctgatgcac tcegcataca gotcgataat cttttcaggg ctttgttcat cttecatactc 12360
ttccgagcaa aggacgcocat cggoctcact catgageaga ttgetccage catcatgoog 12420
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ttcaaagtge aggacctttg gaacaggcag ctttocttoc agoccatagca tcatgtoccoctt 12480
ttcccgtteoc acatcatagg tggtcocttt ataceggetg tccgtcattt ttaaatatag 12540
gttttcattt tctcccacca gottatatac cttagcagga gacattcctt ccgtatcttt 12600
tacgcagcgg tatttttega tcagttbttt caattcoggt gatattctca ttttagccat 12660
ttattatttec cttoctcttt tctacagtat ttasagatac cccaagaage taattataac 12720
aagacgaact ccaattcact gttccttgea ttctaaaacc ttaaatacca gaaaacagct 12780
ttttcaaagt tgttttcaaa gttggocgtat aacatagtat cgacggagcc gattttgaaa 12840
ccacaattat gogtgatgct geccaacttac tgatttagtg tatgatggtg tttttgaggt 12900
gctccagtgg cttctgtgte tatcageotgt ccctectgtt cagctactga cggggtggtyg 12960
cgtaacggca aaagcaccgc cggacatcag cgctatctct gctctcactg ccgtaaaaca 13020
tggcaactgc agttcactta caccgotbtct caacccggta cgcaccagaa aatcattgat 13080
atggccatga atggcgttgg atgecgggea acagoccgea ttatgggeogt tggoctcaac 13140
acgattttac gtcacttaaa aaactcaggc cgcagtcggt aacctcgoge atacagecgg 13200
gcagtgacgt catcgteotge goggaaatgg acgaacagtg gggctatgtc ggggctaaat 13260
cgcgecageg ctggotgttt tacgeogtatg acagtctccg gaagacggtt gttgegcacg 13320
tattcggtga acgcactatg gogacgotgg ggogtcottat gagooctgeotg tcaccctttg 13380
acgtggtgat atggatgacg gatggctgge cgotgtatga atccocgoctg aagggaaage 13440
tgcacgtaat cagcaagcga tatacgcage gaattgagcg gcataacctg aatctgagge 13500
agcacctgge acggctggga cggaagtoge tgtogttcte aaaatcggtg gagcetgcatg 13560
acaaagtcat cgggcattat ctgaacataa aacactatca ataagttgga gtcattaccc 13620
aattatgata gaatttacaa gctataaggt tattgtcctg ggtttcaagc attagtccat 13680
gcaagttttt atgctttgec cattctatag atatattgat aagcogegotg cctatgoctt 13740
gccccctgaa atccttacat acggocgatat cttctatata aaagatatat tatcttatca 13800
gtattgtcaa tatattcaag gcaatctgec tcctcatcct cttcatccto ttogtettgg 13860
tagcttttta aatatggeoge ttcatagagt aattctgtaa aggtccaatt ctogttttca 13520
tacctcggta taatcttacc tatcacctca aatggttege tgggtttate gcacccccga 13980
acacgagcac ggcacccgcg accactatge caagaatgec caaggtaaaa attgccggec 14040
ccgocatgaa gtocgtgaat gocccgacgg cogaagtgaa gggcaggocg ccacccagge 14100
cgccgeoecte actgeccocgge acctggtege tgaatgtcga tgeccagcacc tgeggcacgt 14160
caatgctteoc gggogtcogeg ctogggotga togoccatce cgttactgoc cogatccogg 14220
caatggcaag gactgccagc gotgcocattt ttggggtgag gecgttcgog gecgagggge 14280
gcagecectg gggggatggy aggcccgegt tagegggecg ggagggttcg agaagggggg 14340
gcacccccoct toggoghtgeg cggtcacgeog cacagggogc agocctggtt aaaaacaagg 14400
tttataaata ttggtttaaa agcaggttaa aagacaggtt agcggtggoc gaaaaacggg 14460
cggaaaccct tgcaaatgeot ggatttteotg cctgtggaca geoccctcaaa tgtcaatagg 14520
tgegececte atctgtcage actctgoccce tcaagtgtca aggatcgege coctcatctg 14580
tcagtagtcg cgcccctcaa gtgtcaatac cgcagggcac ttatccccag gottgtccac 14640
atcatctgtg ggaaactcge gtaaaatcag gogttttoge cgatttgcga ggoctggocag 14700
ctccacgteg ccggocgaaa tcogagootge coctcatcotg teaacgecge gocgggtgag 14760
tcggecccte aagtgtcaac gtccgococt catctgtcag tgagggccaa gttttccgeg 14820
aggtatccac aacgccggeg gecgoggtgt ctegecacacg gettcgacgg cgtttetgge 14880
gcgtttgecag ggccatagac ggccgocage ccagoggoga gggcaaccag ccogg 14935
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Figure 22-A

pCV6 segquence

tcgcgegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60

cagcttgtcet gtaageggat geccgggageca gacaagoccg tcagggegeg tcagegggtg 120
ttggcgggtg tcggggotgg cttaactatg cggcatcaga gcagattgta ctgagagtge 180
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccge atcaggegece 240
attcgccatt caggctgege aactgttggg aagggeogatc ggtgogggece tottogetat 300
tacgccagct ggcgaaaggg ggatgtgctg caaggegatt aagttgggta acgccagggt 360
tttcccagte acgacgttgt aaaacgacgg ccagtgccaa gecttgaaaga gataaattga 420
acaagtatgg tcgtcccctg ttgggatgta ctattaaacc taaattgggyg ttatctgcta 480
aaaactacgg tagagccgtt tatgaatgte ttcgeggtgg acttgatttt actaaagatg 540
atgagaacgt gaactcacaa ccatttatgc gttggagaga tcgtttctta ttttgtgoccg 600
aagcacttta taaagcacag gctgaaacag gtgaaatcaa agggcattac ttgaatgcta 660
ctgcaggtac atgcgaagaa atgatcaaaa gagctgtatt tgctagagaa ttgggegtte 720
cgatcgtaat gcatgactac ttaacggggg gattcaccge aaatactage ttggetcatt 780
attgccgaga taatggtcta cttcttcaca tccaccgtge aatgcatgcg gttattgata 840
gacagaagaa tcatggtatc cacttccggyg tattagcaaa agcgttacgt atgtctggtg 900

gagatcatat tcactctggt accgtagtag gtaaacttga aggtgaaaga gacataactt 960

tgggctttgt tgatttactg cgtgatgatt ttgttgaaca agatcgaagt cgeggtattt 1020
atttcactca agattgggtc tctttaccag gtgttctacc cgtggcttca ggaggtatte 1080
acgtttggea tatgeoetget ctgaccgaga tctttgggga tgattccgta ctacagtteg 1140
gtggaggaac tttaggacat ccttggggta atgcgccagg tgecgtaget aatcgagtag 1200
ctctagaage atgtgtaaaa gctcgtaatg aaggacgtga tcttgotcag gaaggtaatg 1260
aaattattcg cgaggettge aaatggagec cggaactage tgotgcttgt gaagtatgga 1320
aagagatcgt atttaatttt gcagcagtgg acgttttgga taagtaaaaa cagtagacat 1380
tagcagataa attagcagga aataaagaag gataaggaga aagaactcaa gtaattatcc 1440
ttcgttctect taattgaatt gcaattaaac tcggcccaat cttttactaa aaggattgag 1500
ccgaatacaa caaagattct attgecatata ttttgactaa gtatatactt acctagatat 1560
acaagatttg aaatacaaaa tctagaaaac taaatcaaaa tctaagactc aaatctttct 1620
attgttgtct tggatcatcg agcttgecatg cctgcagtcg actttcacag tttecattet 1680
gaaatgttct ctgtactata ataaatagta agtgaatcaa cttactacta aaaaaattag 1740
tagacttcct cttcggaata gaaatagect atttctacat agggaaagtc gtgtgcaatg 1800
aaaaatgcaa gcacgatttg gggagaggtt ttttctctat tgtaacaagg aataattatc 1860
tactccatce gactagttce gggttcgagt cccgggoaac ccatatggaa actagaaagg 1920
agcaatctga gttttgattt ttcactcact tcatttacaa aattttttgg tttggtaaat 1980
tttgttgtat ggatatacaa ctgtcgggge tggettggtt gacattggta tatagtctat 2040
attatactgt tasataacaa gecttctatt atctttctag ttaatacgtg tgcttgggag 2100
tccttgeaat ttgaataaac caagatctta ccatggeecge goggggttet catcatcatc 2160
atcatggtcc gogggggecc gotagtggta gtgaccttga ceggtgcacc acttttgatg 2220
atgttcaagc tcctaattac actcaacata cttcatctat gaggggggtt tactatcctg 2280
atgaaatttt tagatcagac actctttatt taactcagga tttatttctt ccattttatt 2340
ctaatgttac agggtttcat actattaatc atacgtttgg caaccctgtc atacctttta 2400
aggatggtat ttattttgct goccacagaga aatcaaatgt tgtccgtggt tgggtttttg 2460
gttctaccat gaacaacaag tcacagtcgg tgattattat taacaattct actaatgttg 2520
ttatacgagc atgtaacttt gaattgtgtg acaacccttt ctttgctgtt tctaaaccca 2580
tgggtacaca gacacatact atgatattcg ataatgcatt taattgcact ttcgagtaca 2640
tatctgatgc cttttcgectt gatgtttcag aaaagtcagg taattttaaa cacttacgag 2700
agtttgtgtt tasaaataaa gatgggtttc tctatgttta taagggctat caacctatag 2760
atgtagttcg tgatctacct tctggtttta acactttgaa acctattttt aagttgccte 2820
ttggtattaa cattacaaat tttagagcca ttcttacage cttttcacct gctcaagaca 2880
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Figure 22-B

tttggggcac gtcagctgca goctattttg ttggctattt aaagccaact acatttatge 2940
tcaagtatga tgaaaatggt acaatcacag atgctgttga ttgttctcaa aatccacttg 3000
ctgaactcaa atgctctgtt aagagctttg agattgacaa aggaatttac cagacctcta 3060
atttcagggt tgttccctca ggagatgttg tgagattcec taatattaca aacttgtgte 3120
cttttggaga ggtttttaat gctactaaat tcccttctgt ctatgcatgg gagagaaaaa 3180
aaatttctaa ttgtgttgct gattactctyg tgctctacaa ctcaacattt ttttcaacct 3240
ttaagtgcta tggogtttct gecactaagt tgaatgatct ttgettctcoc aatgtctatg 3300
cagattcttt tgtagtcaag ggagatgatg taagacaaat agcgccagga caaactggtg 3360
ttattgctga ttataattat aaattgccag atgatttcat gggttgtgte cttgettgga 3420
atactaggaa cattgatgct acttcaactg gtaattataa ttataaatat aggtatctta 3480
gacatggcaa gcttaggocc tttgagagag acatatctaa tgtgocttte tccoctgatg 3540
gcaaaccttg caccccacct gotcttaatt gttattggec attaaatgat tatggttttt 3600
acaccactac tggcattgge taccaacctt acagagttgt agtactttct tttgaacttt 3660
taaatgcacc ggccacggtt tgtggaccaa aattatccac tgaccttatt aagaaccagt 3720
gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct tcttcaaaga 3780
gatttcaacc atttcaacaa tttggccgtg atgtttctga tttcactgat tecgttcgag 3840
atcctaaaac atctgaaata ttagacattt caccttgetc ttttgggggt gtaagtgtaa 3900
ttacacctgg aacaaatgct tcatctgaag ttgotgttct atatcaagat gttaactgeca 3960
ctgatgtttc tacagcaatt catgcagatc aactcacacc agcttggcge atatattcta 4020
ctggaaacaa tgtattccag actcaagcag getgtcttat aggagcetgag catgtcgaca 4080
cttcttatga gtgocgacatt cctattggag ctggeatttg tgctattacce atacagttag 4140
actagaaaag ggcgaattct gcagatatcc atcacactgg cggccgeate gatgagetet 4200
aattaattaa ggcttttctg ctaacatata greaatttttg aagaaaggaa agctagaaat 4260
acccaatatc ttgctgaagc aagatattgg gtatttettt tttttttatt ttgaatcttt 4320
ctattctgaa ttcagttaac gacgagattt agtatccttt cttgecacttt cataactcgt 4380
gaaatgccga gttggtacga attcccccaa tttgegacct accataggat ttgttatgta 4440
aataggtata tgttcctttc cattatgaat cgcgattgta tggccaacca ttgcgggtag 4500
aatgctagat gcccgggacc acgttactat tgttteottte toctecttcea tattgagett 4560
ttctattttt gccaataaat gatggtacct ccccccgecca cgatcgaacg ggaatggata 4620
agaggcttgt gggattgacg tgatagggta gggttggcta tactgetggt ggcgaacteo 4680
aggctaataa tctgaagcgc ttggaagttg tagggaggat ccatggcaga caacggtact 4740
attaccgttg aggagcttaa acaactcctg gaacaatgga acctagtaat aggtttcocta 4800
ttcctagect ggattatgtt actacaattt goctattcta atcggaacag gtttttgtac 4860
ataataaagc ttgttttcct ctggeotcttg tggocagtaa cacttgottg ttttgtgett 4920
getgttgtet acagaattaa ttgggtgact ggocgggattg cgattgcaat ggottgtatt 4980
gtaggcttga tgtggecttag ctacttcgtt gottoccttea ggetgtttge tcgtaccege 5040
tcaatgtggt cattcaaccc agaaacaaac attcttcteca atgtgectet ccgggggaca 5100
attgtgacca gaccgctcat ggaaagtgaa cttgtcattg gtgctgtgat cattcgtggt 5160
cacttgcgaa tggccggaca ctccctaggg cgctgtgaca ttaaggacct gecaaaagag 5220
atcactgtgg ctacatcacg aacgctttct tattacaaat taggagcgtc gcagcgtgta 5280
ggcactgatt caggttttgc tgcatacaac cgctaccgta ttggaaacta taaattaaat 5340
acagaccacg ccggtagcaa cgacaatatt gctttgctag tacagtaaga attcaagcocg 5400
aattccagca cactggcgge cgttactagt ggatccgage tctaattaat taaggetttt 5460
ctgctaacat atagcaattt ttgaagaaag gaaagctaga aatacccaat atcttgetga 5520
agcaagatat tgggtatttc tttttttttt attttgaatc tttctattct gaattcagtt 5580
aacgacgaga tttagtatcc tttcttgcac tttcataact cgtgaaatgc cgagttggta 5640
cgaattccce caatttgcga cctaccatag gatttgttat gtaaataggt atatgttcoct 5700
ttccattatg aatcgcgatt gtatggocaa ccattgcggy tagaatgcta gatgcccggg 5760
accacgttac tattgtttct ttctcctect tcatattgag cttttctatt tttgocaata 5820
aatgatggta cctccccccg ccacgatcga acgggaatgg ataagagget tgtgggattg 5880
acgtgatagg gtagggttgg ctatactgct ggtggcgaac tccaggcetaa taatctgaag 5940
cgcttggaag ttgtagggag gatcctatgg ctcgtgaage ggttatcgce gaagtatcga 6000
ctcaactatc agaggtagtt ggcgtcatcg agecgeccatct cgaaccgacg ttgctggeceg 6060
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tacatttgta cggctccgca gtggatggcg goctgaagec acacagtgat attgatttge 6120
tggttacggt gaccgtaagg cttgatgaaa caacgoggog agctttgatc aacgaccttt 6180
tggaaacttc ggcttcccct ggagagagog agattctccocg cgctgtagaa gtcaccattg 6240
ttgtgcacga cgacatcatt ccgtggogtt atccagctaa gegcgaactg caatttggag 6300
aatggcagcyg caatgacatt cttgcaggta tcttcgagec agoccacgate gacattgatec 6360
tggctatctt gctgacaaaa gcaagagaac atagcogttge cttggtaggt ccageggegg 6420
aggaactctt tgatccggtt cctgaacagg atctatttga ggocgctaaat gaaaccttaa 6480
cgctatggaa ctogoocgocce gactgggety gegatgagog aaatgtagtg cttacgttgt 6540
cccgeattty gtacagogca gtaaccggca aaatcgogcc gaaggatgtc gotgocgact 6600
gggcaatgga geogoctgecg geccagtate agoccgtcat acttgaagcot agacaggett 6660
atcttggaca agaagaagat cgcttggcct cgegegecaga tcagttggaa gaatttgtece 6720
actacgtgaa aggcgagatc actaaggtag ttggcaaata actcgagact aagtggataa 6780
aattagatag aaaaaaggtc taaataaaaa agaagagaaa tagaaagatc aaaaatcagt 6840
tacgaaaatg cagtaattct tcottttttet tectaattgat tgeoaattaaa ctegtctcaa 6900
tctgaaaaaa gattgagccg agtttaaata gattttgata cgatcatgag acttgacaaa 6960
tcgggattee tctattctat atatttagaa gatataaagg tataatacaa taaataaata 7020
caatctagaa gctcgatgat ccttaggatt ggtatattet tttctatcct gtagtttgta 7080
gtttccctga atcaagccaa gtatcacacc tctttctacc catcctgtat attgtccect 7140
ttgttccgtg ttgaaataga accttaattt attacttatt tttttattaa attttagatt 7200
tgttagtgat tagatattag tattagacga gattttacga aacaattatt tttttatttc 7260
tttataggag aggacaaatc tcttttttcg atgcgaattt gacacgacat aggagaagcc 7320
gococctttatt aaaaattata ttattttaaa taatataaag ggggttccaa catattaata 7380
tatagtgaag tgttccccca gattcagaac tttttttcaa tactcacaat ccttattagt 7440
taataatcct agtgattgga tttctatget tagtctgata ggaaataaga tattcaaata 7500
aataatttta tagcgaatga ctattcatct attgtatttt catgcaaata gggggcaaga 7560
aaactctatg gaaagatggt ggtttaattc gatgttgttt aagaaggagt tcgaacgcag 7620
gtgtgggcta aataaatcaa tgggecagtct tggtcctatt gaaaatacca atgaagatcc 7680
aaatcgaaaa gtgaaaaaca ttcatagttg gaggaatcgt gacaattcta gttgcagtaa 7740
tgttgattat ttattcggcg ttaaagacat tcggaatttc atctctgatg acactttttt 7800
agttagtgat aggaatggag acagttattc catctatttt gatattgaaa atcatatttt 7860
tgagattgac aacgatcatt cttttctgag tgaactagaa agttcttttt atagttatcg 7920
aaactcgaat tatcggaata atggatttag gggcgaagat ccctactata attcttacat 7980
gtatgatact caatatagtt ggaataatca cattaatagt tgcattgata gttatcttca B8040
gtctcaaatc tgtatagata cttccattat aagtggtagt gagaattacg gtgacagtta 8100
catttatagg gccgtttgtg gtggtgaaag tcgaaatagt agtgaaaacyg agggttccag 8160
tagacgaact cgcacgaagg geagtgattt aactataaga gaaagttcta atgatctcga 8220
ggtaactcaa aaatacaggc atttgtgggt tcaatgcogaa aattgttatg gattaaatta 8280
taagaaattt ttgaaatcaa aaatgaatat ttgtgaacaa tgtggatatc atttgaaaat 8340
gagtagttca gatagaattc gtaatcatgg tcatagetgt ttcocctgtgtg aaattgttat 8400
ccgotcacaa ttccacacaa catacgagec ggaagcataa agtgtaaage ctggggtgoc 8460
taatgagtga gctaactcac attaattgeg ttgogetcac tgocogettt ccagtcggga 8520
aacctgtcgt gocagetgea ttaatgaatc ggocaacgcg cggggagagg cggtttgogt 8580
attgggeget ctteccgette cteogotcact gactegotge gotcggtegt toggotgogg 8640
cgagcggtat cagctcacte aaaggcggta atacggttat ccacagaatc aggggataac 8700
gcaggaaaga acatgtgage aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcog 8760
ttgctggegt ttttccatag goctccgoccc coctgacgage atcacaaaaa tcgacgctca 8820
agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttecc ccctggaage B8BBO
tccctegtge getcteoctgt tocgacccotg cogottaccg gatacctgte cgoctttctc 8940
ccttcgggaa gegtggeget ttcetcatage tcacgetgta ggtatctcag tteggtgtag 9000
gtcgtteget ccaagotggg ctgtgtgcac gaaccococcg ttcagoccga ccgctgogec 9060
ttatccggta actatcgtet tgagtccaac ccggtaagac acgacttatc gccactggea 9120
gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac agagttcttg 9180
aagtggtgge ctaactacgg ctacactaga aggacagtat ttggtatctg cgctcectgetg 9240
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aagccagtta cctteggaaa aagagttggt agetcttgat ccggcaaaca aaccaccget 9300
ggtagcggtg gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa 9360
gaagatcctt tgatctttte tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa 9420
gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa 9480
tgaagtttta aatcaatcta aagtatatat gagtaaactt ggtctgacag ttaccaatgc 9540
ttaatcagtg aggcacctat ctcagcgatc tgtctattte gttcatccat agttgectga 9600
ctecccegteg tgtagataac tacgatacgg gagggcttac catctggecc cagtgotgea 9660
atgataccgc gagacccacg ctcaccgget ccagatttat cagcaataaa ccagccagee 9720
ggaagggccg agcgcagaag tggtcctgea actttatceg cctecatcca gtctattaat 9780
tgttgceggg aagcotagagt aagtagttcg ccagttaata gtttgcgcaa cgttgttgec 9840
attgctacag gcatcgtggt gtcacgoctcg tcogtttggta tggcttcatt cagetceggt 9900
teccaacgat caaggcgagt tacatgatcc cccatgttgt gcaaaaaage ggttagetcc 9960
ttcggtectc cgatcgttgt cagaagtaag ttggococgcag tgttatcact catggttatg 10020
geagcactgec ataattctct tactgtcatg ccatccgtaa gatgetttte tgtgactggt 10080
gagtactcaa ccaagtcatt ctgagaatag tgtatgecgge gaccgagttg ctettgeccg 10140
gcgtcaatac gggataatac cgogocacat agcagaactt taaaagtgct catcattgga 10200
aaacgttett cggggcgaaa actctcaagg atcttaccgce tgttgagatc cagttcogatg 10260
taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag cgtttetggg 10320
tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa taagggogac acggaaatgt 10380
tgaatactca tactcttcct ttttcaatat tattgaagca tttatcaggg ttattgtete 10440
atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgegcaca 10500
tttecccgaa aagtgocacc tgacgtctaa gaaaccatta ttatcatgac attaacctat 10560
aaaaataggc gtatcacgag gcoctttegt c 10591
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GENETICALLY MODIFIED PLANTS
COMPRISING SARS-COV VIRAL NUCLEOTIDE
SEQUENCES AND METHODS OF USE THEREOF
FOR IMMUNIZATION AGAINST SARS
[0001] This application claims priority of U.S. Ser. No.
60/527,637, filed Dec. 5, 2003, the contents of which are
hereby incorporated by reference into this application.

[0002] Throughout this application, certain publications
are referenced. Full citations for these publications, as well
as additional related references, may be found immediately
preceding the claims. The disclosures of these publications
are hereby incorporated by reference into this application in
order to more fully describe the state of the art as of the date
of the invention described and claimed herein,

BACKGROUND OF THE INVENTION

[0003] Recently, there has been an outbreak of atypical
pneumenia in Guangdong provinee in mainland China.
Between November 2002 and March 2003, there were 792
reported cases with 31 fatalities (WHO, Severe Acute Res-
piratory Svndrome (SARS), Weekly Epidemiol. Rec. (2003)
Vol. 78, page 86). In response to this crisis, the Hospital
Authority in Hong Kong has increased the surveillance on
patients with severe atypical pneumonia. In the course of
this investigation, a number of clusters of health care work-
ers with the disease were identified. In addition, there were
clusters of pnewmonia incidents among persons in close
contact with those infected. The discase was unusual in its
severily and its progression in spite of the antibiotic treat-
ment typical for the bacterial pathogens that are known to be
commonly associated with atypical pneumonia. Some of the
present inventors were one of the groups involved in the
investigation of these patients. The disease was given the
acronym Severe Acute Respiratory Syndrome (“SARS™),
which is caused by a novel coronavirus (Peiris et al., 2003,
Lancet Vol. 61, pages 1319-25; Fouchier et al., 2003, Nature
Vol. 423, page 240) known as the SARS-CoV virus, The
SARS-associated coronavirus is distinet from previously
characterized members of the family Coronaviridae that
cause respiratory and enteric diseases in animals including
humans.

[0004] Plants play a critical role as nutrients for animals,
including humans, and for the production of substances
useful as pharmaceuticals, cosmetics and the like. The
generation of transgenic plants by plant nuclear transforma-
tion has successfully produced mucosal vaccines against
cholera, Norwalk virus, Hepatitis B, foot-and-mouth discase
(Walmsley and Arntzen, 2003, Curr. Opin. Biotech. Vol, 14,
pages 145-150). Viral antigens expressed in transgenic
plants are effective in inducing mucosal and serum immune
responses in animals, irrespective of parenteral or oral
delivery (Daniell et al., 2001, Trends Plant Sci. Vol. 6, pages
219-226).

[0005]  Plastid transformation offers greal benefits for
recombinant DNA technology. In the plant cell, the mere
presence of up 1o 10,000 more copies of the plastid genome
as compared 10 a nuclear genome, ensures enhanced vield of
the plastid-cxpressed foreign protein, or antigen in the case
of vaceine production. Further, maternal inheritance of plas-
tids would result in foreign gene containment due 1o the lack
of pollen transmission (Daniell et al., 2002, Trends Plant Sci.
Vol. 7, pages 84-91). Human in ace 1 0
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74 total soluble protein, which is 300-fold greater than from
nuclear-transformed tobaceo (Staub et al., 2000, Planr Jour-
nal Vol. 6, pages 547-553), while human serum albumin
accumulates 1o 11.1% 1otal soluble protein, which is 500-
fold more than nuclear-transformed leaves (Fernandez-San
Millan et al., 2003, Plant Biotech Vol. 1, pages 71-79). The
cholera toxin B subunit, the first plant-derived vaccine
arising from plastid transformation, accumulates to 4.1%
total soluble protein in tobaceo leaves (Daniell et al., 2001,
J. Mol. Biol. Vol. 311, pages 1001-1009), In comparison, the
vield of foreign protein from nuclear-transformed plants
rarely exceeds 1% total soluble protein (Daniell ¢t al., 2001,
Trends Plant Sci. Vol. 6, pages 219-226).

SUMMARY OF THE INVENTION

[0006] The present invention is based on the observation
of the present inventors that genetically modified plants and
progeny thereof expressing SARS-CoV viral antigens can be
used as vaccines against SARS. When the genctically modi-
fied plants or progeny thereof are ingested by animals, or
extracts from genetically modified plants or progeny thereof
are injected into or ingested by animals, preferably human,
antibodies are generated against the SARS-CoV viral anti-
gens. An edible vaccine against the SARS-CoV virus, deliv-
erable as fruils (e.g., omato), leaves (e.g., lettuce), tubers
(e.g., polato), sceds (e.g., rice or corn), flowers, stems or
roots, would obliterate costly purification procedures
required of recombinant vaccines from microorganisms. It
has further advantages in casy storage, transport and admin-
istration by direct ingestion, Also, edible vaccines in the
form of fruits, leaves, tubers, seeds, flowers, stiems or rools
can be grown and easily distributed in developing countries,
cutting the costs of immunization programs, and omitting
the need for refrigeration and delivery by injection which
requires trained health personnel.

[0007] In accordance with the present invention, plant
transformation vectors are engineered to provide SARS-
CoV viral antigens for eliciting an immune response of an
animal for the prevention and treatment of SARS. The
antigen includes proteinaceous agent or molecules of the
SARS-CoV virus, natural or artificial variants, or mutanis
thereof. The plant vectors comprising the SARS-CoV viral
sequences may be engineered o provide one, two, three or
more nucleotide sequences of the SARS-CoV virus. In
accordance with the present invention, the antigenic
sequences may be derived from the SARS-CoV virus,
natural or artificial variants, or mutanis thereof.

[0008] The present invention provides plant transforma-
tion vectors comprising SARS-CoV nucleotide sequences
which encode fragments, derivatives, analogs, or variants of
polypeptides of SARS-CoV virus. In a specific embodiment,
the invention provides for ir ic and/or transplastomic
tobacco plants. The present invention provides modified
plants that comprise SARS-CoV antigens, including SARS-
CoV viral polypeptides or fragments, derivatives, analogs,
or variants thereof, or molecules having similar activities as
the polypeptides of the SARS-CoV virus, These activities
include functional activities as well as immunogenic abili-
ties. The present invention also provides a method of pro-
ducing the modified plants which comprises transforming a
plant with plastid and/or nuclear transformation vector com-
prising SARS-CoV viral sequences, fragments, derivatives,

1 or variants thereof, In preferred embodiments, the
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present invention provides for modified plants that express
less than the entire genome of the SARS-CoV virus. In
preferred embodiments, the modified plants provide less
than 95%, less than 90%, less than 85%, less than 80%, less
than 75%, less than 70, less than 65%, less than 60%, less
than 55%, less than 509, less than 45%, less than 409, less
than 35%, less than 309, less than 25%, less than 209, less
than 15%, less than 10%, less than 5%, or less than 1% of
the entire genome of SARS-CoV virus. In preferred embodi-
ments, the modificd plants provide at least 1, 2,3,4,5,6,7,
8,9,10, 11, 12 polypeptides, fragments, derivatives, analogs
and variants of the SARS-CoV virus.

[0009]  In another specific embodiment, the invention pro-
vides a vaccine against SARS. The vaccine comprises the
modified plant, its proteins, or extracts. The present inven-
tion also provides a method of immunization against SARS.
The method comprises administering the modified plants to
an animal so as 1o ¢licit the production of antibodics in the
animal against the SARS-CoV viral antigens, which include
SARS-CoV viral polypeptides, or [ragments, derivatives,
analogs, or variants thereof, or molecules having the similar
activities as the polypeptide of the SARS-CoV virus.

[0010] In another specific embodiment, plant transforma-
tion vectors are engineered to provide SARS-CoV viral
antigens for use as reagents in serological tests. One aspect
of the invention relates 1o methods of detecting an antibody
to a SARS-CoV viral antigen in a sample by incubating
plant-derived SARS-CoV viral antigens with the sample and
deteeting the presence of antibodies bound to the plant-
derived SARS-CoV viral antigens. The sample may be a
biological fluid, such as blood, serum, plasma, saliva, urine,
stool, sputum, nasopharyngeal aspirates, cells and lissues,
Such plant-derived antigens would be cheaper alternative to
those generated by infected cell lines for antibody detection.

[0011] In one embodiment, the invention relates o com-
positions comprising a SARS-CoV viral antigen produced
by a transformed plant cell or plant. Methods of using the
compositions 1o detect an antibody 10 a SARS-CoV viral
antigen are also encompassed. In a specific embodiment, a
method comprises contacting a sample with a composition
comprising a SARS-CoV viral antigen produced by a trans-
formed plant cell or plant, and detecting the presence of an
antibody bound to the SARS-CoV viral antigen.

[0012] In one specific embodiment, the invention provides
for a plastid transformation vector comprising the nucleotide
sequences of the SARS-CoV virus encoding fragments,
derivatives, analogs, or variants of polypeptides of SARS-
CoV virus, In another embodiment, the invention provides
for a plastid transformation vector which expresses SARS-
CoV viral polypeptides, fragments, derivatives, analogs, or
variants thercof, or molecules having the similar activitics as
the polypeptide of the SARS-CoV wvirus. In a specific
embodiment, the vector devoid of viral DNA is pMLVHisA.
In a specific embodiment, the present invention provides a
method of producing SARS-CoV wviral antigens via the
plastid transformation vector pCV1, pCV6 or pCVE, and its
derivatives containing an S1 with nucleotide (but not amino
acid) changes to optimize codon usage for expression in
plants.

[0013]  In another specific embodiment, the invention pro-
vides for a nuclear transformation veclor comprising the
nucleotide sequences of the SARS-CoV virus, fragments,
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derivatives, analogs, or variants thercof. In another embodi-
menl, the invention provides for a nuclear transformation
vector which expresses SARS-CoV viral polypeptides, frag-
ments, derivatives, analogs, or variants thereol, or molecules
having the similar activities as the polypeptide of the SARS-
CoV virus. In a specific embodiment, the vector devoid of
viral DNA is pSa7. In a specific embodiment, the present
invention provides a method of producing SARS-CoV viral
antigens via the nuclear transformation vector pCV2, pCV4
or pCV12, and its derivatives containing an S1 with nucle-
otide (but not amino acid) changes o optimize codon usage
for expression in plants.

[0014] In a specific embodiment, the present invention
further provides transplastomic tobacco plants  having
therein a vector comprising a promoter derived from the rice
plastid gene psbA, and a terminator. Plant cells containing a
veclor comprising a nucleotide sequence of the SARS-CoV
wvirus is also an aspect of this invention. Plant parts of the
modified plants, such as for example, fruits, leaves, tbers,
seeds, flowers, stems or roots, which comprise cells express-
ing the SARS-CoV polypeptides, derivatives, analogs, or
variants thereol are provided in the invention. The plant
parts include parts that are separated from the whole plant or
altached onto the whole plant. In a specific embodiment, the
present invention further wtilizes a selectable marker gene
aadA, which specifies spectinomyein-resistance. In another
embodiment, the present invention utilizes a start codon for
recombinant (His)e-tagged protein and an rbel. terminator.
In a preferred embodiment, the modified plant further com-
prises heterologous nucleotide sequences that express pro-
tease inhibitor protein.

[0015]  In another specific embodiment, the invention pro-
vides for the construction of a nuclear transformation vector
for expression of SARS-CoV antigens including polypep-
tides of the SARS-CoV virus, or fragments, derivatives,
analogs, or variants thereof, or molecules having similar
activities as the polypeptides of the SARS-CoV virus. In a
specific embodiment, the present invention provides plant
nuelear transformation vectors pCV2, pCV4 and pCV12.

[0016] In another specific embodiment, the invention pro-
vides for the construction of a plastid transformation vector
for expression of SARS-CoV antigens including polypep-
tides of the SARS-CoV virus, or fragments, derivatives,
analogs, or variants thereof, or molecules having similar
activities as the polypeptides of the SARS-CoV virus. In a
specific embodiment, the present invention provides plant
plastid transformation vectors pCV1, pCV6 and pCVS.

[0017] In a specific embodiment, a nuclear transformation
veetor is used 1o express one or more SARS-CoV antigens,
including polypeptides of the SARS-CoV virus, or frag-
ments, derivatives, analogs, or variants thereol, or molecules
having similar activities as the polypeptides of the SARS-
CoV virus.

[0018] In a specific embodiment, a plastid transformation
veelor is used 1o express one or more SARS-CoV antigens,
including polypeptides of the SARS-CoV virus, or [rag-
ments, derivatives, analogs, or variants thereof, or molecules
having similar activitics as the polypeptides of the SARS-
CoV virus.

[0019] In a specific embodiment, a plastid transformation
vector and a nuclear transformation vector are used 1o
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express one or more SARS-CoV antigens, including
polypeptides of the SARS-CoV virus, or fragments, deriva-
tives, apalogs, or variants thereof, or molecules having
similar activitics as the polypeptides of the SARS-CoV
virus,

[0020] The present invention provides a method of pro-
ducing SARS-CoV viral antigens in plants, the anti
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[0025] FIG. 4 shows the pMLVHisA plastid transforma-
tion vector from which pCV1, pCV6 and pCVS were
derived. The flanking regions rbel. and accD are derived
from the tobacco plastid genome for homologous recombi-
nation during plastid transformation. P, ., represents the
promoter for the expression of the inserted gene. T,
represents the terminator. P, represents the promoter driv-

include polypeptides of the SARS-CoV virus, or fragments,
derivatives, analogs, or variants thercof, or molecules hav-
ing similar activities as the polypeptides of the SARS-CoV
virus. The method comprises transforming a plant with a
veclor which comprises a promoter, operably associated
with a coding sequence for one or more SARS-CoV viral
polypeptides, and a terminator. Plant cells containing a
veetor which comprises one or more nucleic acid sequences
encoding for the SARS-CoV wiral antigens, including
polypeptides of the SARS-CoV virus, or fragments, deriva-
tives, analogs, or variants thereof, or molecules having the
similar activities as the polypeptides of the SARS-CoV
wvirus, are also an aspect of this invention. Alternatively, the
plant cells may contain one or more vectors of the present
invention. The present invention provides plant parts, such
as for example, fruils, leaves, ubers, seeds, flowers, stems,
roots, and all other anatomical parts of the modified plant.

[0021] The present invention provides for a vaccine that
clicits an immune response against SARS-CoV antigens,
including SARS-CoV viral polypeptides, or fragments,
derivatives, analogs, or variants thereof, or molecules hav-
ing similar activities as the polypeptides of the SARS-CoV
virus. In one specific embodiment, the invention provides a
method of immunization against SARS. The method com-
prises ingesting an edible transformed plant parts compris-
ing nucleic acid molecules of the SARS-CoV wviral
sequences eneoding the SARS-CoV viral polypeptides. In
another embodiment, the method comprises the consump-
tion of the modified plant or intravenous injection or inges-
tion of an extract of the modified plant, which plant
expresses SARS-CoV viral antigens, including SARS-CoV
viral polypeptides, or fragments, derivatives, analogs, or
variants thereof, or molecules having similar activities as the
polypeptides of the SARS-CoV virus. In another specific
embodiment, the present invention provides a method of
immunization against SARS by feeding the modified plant
of the present invention or injecting to or ingestion of an
extract of the modified plant of the present invention by a
rabbit, goat, cow, pig. sheep, horse, primate, civet, rodent,
raceoon, raccoon dog, dog, lerrel, ferret Badger, cal, avian,
or any other species of animal, including human. The present
invention further provides extracting antibodics from an
immunized animal, The antibodies are immunospecific 1o
SARS-CoV antigens, including viral polypeptides of the
SARS-CoV virus, or fragments, derivatives, analogs, or
variants thereof, or molecules having similar activities as the
polypeptides of the SARS-CoV virus.

BRIEF DESCRIPTION OF THE FIGURES
[0022] FIGS, 1A-1W show restriction sites of pCV1,

[0023] FIGS, 2A-2C show the nucleic acid sequence of
pCV1 (SEQ ID NO:1).

[0024] FIGS. 3A-3B show restriction maps of pCV1 with
specific restriction enzymes.

ing exp of the spectinomycin-resistance marker
aadA. T, rep the rhel. inator. Met rep
the start codon for recombinant (His)s-tagged protein. (A)
shows the sequence (SEQ 1D NO:2) and restriction sites of
pCVE. (B) shows a restriction map of pCVE with specific
restriction enzymes. (C) shows a restriction map of pCVS
with specific restriction enzymes. (1)) shows a restriction
map of pCV8 with specific restriction enzymes.

[0026] FIG. 5 shows the pSa7 nuclear transformation
veetor from which pCV2 and pCV4 were derived. RB and
LB represent the right and left borders of T(transferred)-
DNA for random insertion into the plant nuclear genome.
NOS-Pro represents the nopaline synthase (NOS) promoter.
NOS-ter represents the NOS-terminator. NPTII {Kan™) rep-
resents neomyein phosphotransferase specifying kanamy-
cin-resistance. CaMV335-Pro represents the Cauliflower
Mosaic Virus 358 promoter. SaPIN2a ¢cDNA represents the
¢DNA encoding Solanwm americanum proleinase inhibitor
1A,

[0027] FIGS. 6A-61 show the entire nucleic acid sequence
of the SARS virus (SEQ ID NO:7).

[0028] FIGS. TA-TLL show restriction sites of pCVS,

[0029] FIGS. 8A-8D show the nucleic acid sequence of
pCVE (SEQ 1D NO:2).

[0030] FIG. 9 shows a restriction map of pCV8 with
specific restriction enzymes.

[0031] FIG.
specific rest

[0032] FIG. 11 shows a restriction map of pCVS with
specilic restriction enzymes.

[0033] FIG. 12 shows the pCV12 nuclear transformation
vector for expression of a protein fusion consisting of the
SARS-CoV 81 protein fused with green fluorescent protein
(GFP). RB and LB represent the right and left borders of
T{transferred)-DNA for random insertion into the plant
nuclear NOS-ter ref the NOS-lerminator.
CaMV355-Pro represents the Cauliflower Mosaic Virus 355
promoter. $1 represents the SARS-CoV S1 protein and GFP,
the green Muorescent protein.

[0034] FIG. 13A-13B show the genomic DNA sequence
of the M-gene (SEQ 1D NO: 3), and the amino acid sequence
of the M protein (SEQ 1D NO:4), respectively.

[0035] FIGS. 14A-14B show the genomic DNA sequence
of the S-gene (SEQ ID NO:S).

[0036] FIG. 15 show the amino acid sequence of the S
protein (SEQ 1D NO:6).

[0037] FIGS. 16A-16NN show the deduced amino acid
sequences obtained from SEQ 1D NO:7 in three frames. An
aster (*) indicates a stop codon which marks the end of a
peptide,

10 shows a restriction map of pCVE with
ion enzymes.
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[0038] FIGS. 17A-17NN show the deduced amino acid

s obtained from the pl of SEQ 1D NO:7
in 1I1r»e framcs An aster (*) indicates a stop codon which
marks the end of a peptide.

[0039] FIGS. 18A-D show transient expression of S1:GFP
in agroinfiltrated tobacco leaves. Representative tobaceo
leaf epidermal cells are shown by confocal microscopy 2
days following agroinfiltration (Yang Y. et al, In vivo
analysis of plant promoters and transcription factors by
agroinfiltration of tobacco leaves. Planr J. 2000; 22: 543-
551) of Agrobacterinm tumefaciens LBA4404 harboring
plasmid pCV12 expressing S1:GFP fusion protein (A, C) or
LBA4404 harboring pGDG expressing GFP alone (B, D).
Bar represents 20 gm.

[0040] FIGS. 19A-19XX show resiriction sites of pCV2.

[0041] FIGS. 20A-20E show the nucleic acid sequence of
pCV2 (SEQ ID NO:8).

[0042] FIGS. 21A-2INN show restriction sites of pCV6.

[0043]  FIGS. 22A-221) show the nucleic acid sequence of

pCVE (SEQ ID NO:9).

[0044] FIGS. 23A-231 show plants obtained following
transformation and their analysis. FIGS, 23A-23E show the
regencrated plantlets obtained following Agrobacrerium-

i ion of tof and lettuce using
nuclear transformation vector pCV2 and analysis of these
plantlets by PCR using primers 358 and NOS-ter followed
by Southern blot analysis with a **P-radiolabeled S1 probe.
FIGS. 23F-231 show the regenerated plantlets obtained
following plastid transformation of tobacco using plastid
transformation vector pCV1, PCR analysis of these plantlets
using S1 primers and Northern blot analysis with a *P-
radiolabeled S1 probe. FIG. 23A shows the plants regener-
ated from tobacco leaves after Agrobacterinm-mediated
transformation. FIG. 23B shows the regencrated tobacco
shoot used in the PCR analysis, FIG. 23C shows the plants
regenerated from lettuce cotyledons afier Agrobacterium-
mediated transformation. FIG, 231 shows the regenerated
lettuce shoot used in the PCR analysis. FIG. 23E shows the
presence of a 2.1-kb 81 hybridizing band (arrowed) in two
independent tobacco lines (lanes 2 and 3), and two inde-
pendent lettuce lines (lanes 4 and 5), and the absence of this
band in wild-type tobacco (lane 6) and wild-type lettuce
(lane 7). One other tobacco line tested negative (lane 1).
FIGS. 23F and 23G show the plantlets regenerated from
tobacco after particle bombardment. FIG. 23H shows the
specific (.7-kb PCR band in regenerated tobacco (lane 2)
which is absent in wild-type (lane 1). FIG. 231 shows the
presence of a 2.1-kb hybridizing S1 mRNA band (arrowed)
in a tobacco line (lane 2) which is absent in wild-type (lane
1).). FIG. 23) shows western blot analysis of transplastomic
tobacco expressing S1 using Ni-NTA conjugate in detection
of His-tagged S1 protein. The arrow indicates the expected
73-kDa (His);—S1 band.

[0045] FIG. 24 shows a Western blot analqu using
antibodies against GFP show transient expression of S1:GFP
in tobacco leaves following agroinfiltration. Total protein
(200 pg) extracted from tobacco leaves, infillrated with
plasmid pGDG expressing GFP alone (lane 1) or plasmid
pCV12 expressing S1:GFP fusion (lane 2), were separated
on a 8% SDS-PAGE gel, blotted onto Hybond-C filters
according to Sambrook et al. (1989, Molecular Cloning: A

1 transfc
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Laboratory Manual. Cold Spring Harbor Laboratory Press,
Cold Spring Harbor), and cross-reacted with antibodies
against GFP (Clontech). Arrow indicates cross-reacling
S1:GFP band {calculated size 99.1 kDa). M, molecular mass
marker,

DETAILED DESCRIPTION OF THE
INVENTION

Definitions of Terms:

[0046]  As used herein, the term “modified plant or plant
parts” refers to a plant or plant part, whether it is attached or
detached from the whole plant. It also includes progeny of
the modified plant or plant parts that are produced through
sexual or asexual reproduction.

[0047]  As used herein, the term “variant” refers ¢ither to
a naturally occurring genetic mutant of SARS-CoV or a
recombinantly prepared variation of the SARS-CoV virus,
cach of which contain one or more mutations in ils genome
compared 10 the SARS-CoV virus of a deposited virus,
CCTCC-V200303, which sequence is shown in FIG. 6A-61
(SEQ 1D NO:7). The term “variant” may also refer to either
a naturally occurring variation of a given peptide or a
recombinantly prepared variation of a given peptide or
protein in which one or more amino acid residues have been
modified by amino acid substitution, addition, or deletion. A
natural variant of SARS-CoV has a sequence that is different
from the genomic sequence of the SARS-CoV virus due 1o
one or more naturally occurred mutations, including, but not
limited 1o, point mutations, rearrangements, insertions, dele-
tions, ete., to the genomic sequence that may or may not
result in a phenotypic change. Preferably, the variants
include less than 25, less than 20, less than 15, less than 10,
less than 5, less than 4, less than 3, or less than 2 amino acid

i lons, rear insertions, and/or deletions
relative 1o the SARS-CoV virus,

[0048] In preferred embodiments, the variants have con-
servative amino acid substitutions that are made at one or
more predicted pon-essential amino acid residues (ie.,
amino acid residues which are not critical for the expression
of the biological activities of the virus, e.g., infectivity,
replication ability, protein synthesis ability, assembling abil-
ity, and cytotoxic ¢ffect). A “conservative amino acid sub-
stitution™ is one in which the amino acid residue is replaced
with an amino acid residue having a side chain with a similar
charge. Families of amino acid residues having side chains
with similar charges have been defined in the art. These
familics include amino acids with basic side chains (e.g.,
lysine, arginine, histidine), acidic side chains (e.g., aspartic
acid, gliamic acid), unchargcd polar side chains (e.g.,
glycine, asparagine, g ine, sering, th in¢, tyrosine,
l.y.'sltlnto} nonpolar side Lhams(t 2., alanine, valine, leucine,
leucine, proline, phenylalanine, methionine, tryptophan),
beta-branched side chains (e.g., threonine, valine, isoleu-
cine), and aromatic side chains (e.g., tvrosine, phenylala-
nine, tryptophan, histidine). In another embodiment, the
variants have non-conservative amino acid substitution, i.c.,
amino acid residues are replaced by an amino acid that does
not have a side chain with a similar charge.
[0049] In a specific embodiment, the SARS-CoV
sequences that may be used in the present invention include
those deposited with GenBank® having accession nos.
NC_O4718,  AY304495,  AY304494,  AY304493,
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AYI04492, AY304401, AY3I04490, AY3I04480, AY 304488,
AYI0H4ET, AY 304486, AYI60146, AY2TRA9], AY 310120,
AY 278489, AY362699, AY302098, AY 283798, AY 283797,
AY283796, AY 283795, AY283794, AY268070, AY 278741,
AY340092, AY3I5S1680, APO06561, APODG360, APDO6S59,
APO0G65SE, APO0GSST, AY2T8554, AY348314, AY 338175,
AY3IRIT4, AY323977, AY322199, AYI22198, AY322197,
AHOL3000, AY322208, AY322207, AY3222006, AY 322205,
AHO12999, AY321118, AY323076, AY323075, AY 323074,
AY286320, AY290752, AY291315, AY307165, AY 279354,
AY278490, AY278487, AY297028, AY286402, AY274119,
AY291451, AY271716, AY282752, AY2THA8E, AY 268049,
AY269391, all of which are incorporated herein by reference
in their entireties.

[0050] The SARS-CoV viral nucleotide used in
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[0052] As used herein, the term “an antibody that immu-
nospecifically binds a polypeptide of the SARS-CoV virus”
refers to an antibody that immunospecifically binds to the
polypeptide encoded by SARS-CoV virus and does not
non-specifically bind to other polypeptides. An antibody that
immunospecifically binds to the polypeptide of the SARS-
CoV virus does not cross-react with other antigens. Prefer-
ably, an antibody that immunospecifically binds 1o a
polypeptide of the SARS-CoV virus does not cross-react
with other antigens, An antibody that immunospecifically
binds 1o the polypeptide of the SARS-CoV virus can be
identificd by, for cxample, immunoassays or other tech-
niques known to those skilled in the art.

[0'053] As used herein, the term “epitope” refers 1o a

the present invention may be derived from a mutant SARS-
CoV virus. Mutations can be introduced randomly along all
or part of the coding sequence of the SARS-CoV virus or
variants thereof, such as by saturation mutagenesis, and the
resultant mutants can be screened for biological activity 1o
identify mutants that retain activity. In preferred embodi-
ments, the mutant polypeptides do not retain activity of the
wild-type polypeptide. In specific embodiments, the mutant
polypeptides do not retain the virulent activity of the SARS-
CoV virus. Techniques for mutagenesis known in the an can
also be used, including but not limited 1o, point-directed
chemical in vitro site-directed
2 using, for ple, the QuikChange® Site-
Directed Mutagenesis Kit (S ), ete. Non-limiting
examples of such modifications include substitutions of
amino acids 1o eysteines toward the formation of disulfide
bonds; substitution of amino acids to tyrosine and subse-
quent chemical treatment of the polypeptide toward the
formation of dityrosine bonds, as disclosed in detail herein;
one or more amino acid substitutions and/or biological or
chemical modification oward generating a binding pocket
for a small molecule (substrate or inhibitor), and/or the
introduction of side-chain specific tags (e.g., 1o characterize
molecular interactions or 1o caplure prolein-protein interac-
tion partners). Biological modifications that are useful in the
present invention comprises alkylation, phosphorylation,
sulfation, oxidation or reduction, ADP-ribosylation,
hydroxylation, glycosylation, glucosylphosphatidylinositol
addition, ubiguitination, ete. Chemical modifications that are

of a SARS-CoV virus, polypcpl]dc or protein
having antigenic or immunogenic activity in an animal,
prel'erablv a mammal, and most preferab]y in a human, An
pitope having i Jgenic aclivity is a fmbmc.nl of a
polypeptide that elicits an antibody response in an animal.
An epitope having antigenic activity is a fragment of a
polypeptide or protein to which an antibody immunospe-
cifically binds as determined by any method well known in
the art, for example, by the immunoassays described herein.
Antigenic epitopes need not necessarily be immunogenic,

[0054]  As used herein, the term “antigenicity” refers to the
ability of a substance (¢.g., foreign objects, microorganisms,
drugs, antigens, proteins, peptides, polypeptides, nucleic
acids, DNA, RNA, ¢1c.) 1o trigger an immune response in a
pamcular nr;,am%m, tissue, and/or cell. Sometimes, the term
“antigenic” is synonymous with the term “immunogenic”.

[0055]  As used herein, the term “immunogenicily” refers
10 Ihe property of a substance (e.g., foreign objects, micro-
[ drugs, proteins, peptides, polypeptides
nucleic acids, DNA, RNA, cic.) bun}, able 1o evoke an
immune response within an organism. Immunogenicity
depends partly upon the size of the substance in question and
partly upon how unlike the host molecules is the substance,
Highly conserved proteins tend to have rather low immu-
nogenicity.

[0056] As used herein, the term “hybridizes under strin-
gent conditions” describes conditions for hybridization and

useful in the present invention comprise, e.g., altering the
charge of the recombinant virus. A positive or negative
charge is chemically added 1o an amino acid residue where
a charged amino acid residue is modified to an uncharged
residue.

[0051] As used herein, the terms “antibody” and “anti-
bodies™ refer to monoclonal antibodies, bispecific antibod-
ies, multispecific antibodies, human antibodies, humanized
antibodies, chimeric antibodies, camelised antibodies, single
domain antibodies, single-chain Fvs (sclFv), single chain
antibodics, Fab fragr , F(ab') frag) disulfide-linked
Fvs (sdFv), and anti-idiotypic (anti-1d) antibodies (includ-
ing, e.g., anti-Id antibodies to antibodies of the invention),
and epitope-binding fragments of any of the above. In
particular, antibodies include immunoglobulin molecules
and immunologically active fragments of i 1plobulin
molecules, i.¢., molecules that contain an antigen binding
site. Immunaglobulin molecules can be of any tvpe (e.g.,
IgG, IgE, IgM, IgD, IgA and IgY), class (e.g., IgG1, 1gG2,
I12G3, 1pG4, IgAl and IgA2) or subclass,

hing under which nucleotide sequences having at least
30%, at least 35%, at least 40%, at least 45%, at least 50%,
at least 55%, at least 60%, at least 65%, at least 70%, at least
T5%, at least 809, at least 85%, at least 90%, or at least 95%
identity 1o ¢ach other typically remain hybridized 1w cach
other. Such hybridization conditions are described in, for
example but not limited to, Current Protocols in Molecular
Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6, Basic
Methods in Molecular Biology, Elsevier Science Publishing
Co., Inc., N.Y, (1986), pp. 75-78, and 84-87; and Molecular
Cloning, Cold Spring Harbor Laboratory, N.Y. (1982), pp.
387-389, and are well known to those skilled in the art. The
conditions under which hybridization and/or ing can be
carried out can range from 42-687 C. and the washing buffer
can comprise from 0.1x sodium chloride/sodium citrate
(S80), 0.5% SDS 10 6xSSC, 0.5% SDS. Typically, hybrid-
ization can be carried out overnight at 65° C. (high strin-
geney conditions), 60° C. (medium stringency conditions),
or 557 C. (low stringency conditions). The filters can be
washed for 2x15 minutes with 0.1xSSC, 0.5% SDS al 65°
C. (high stringency washing). The filters were washed for
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2x15 minutes with (L1x88C, 0.5% SDS at 63° C. (medium
stringency washing). For low stringency washing, Ihs. fillers
were washed at 60” C, for 2x15 minutes at 2xSSC, 0.5%
SDS. A preferred, non-limiting example of stringent hybrid-
ization conditions is hybridization in 6xSSC, 0.5% SDS at
about 68° C. followed by one or more washes in 2x8SC,
0.5% SDS at room Another p 1, non-
limiting example of stringent hybridization conditions is
hybridization in 6xSSC at about 45° C. followed by one or
more washes in 0.2xSSC, 0.1% SDS al about 50-65° C.

[0057]  An “isolated” or “purified” antibody is substan-
tially free of cellular material or other contaminating pro-
teins from the biological fluid from which the antibody is
derived. The language “substantially free of cellular mate-
rial” includes preparations of an antibody in which the
antibody is separated from cellular components of the cells
from which it is isolated. Thus, an antibody that is substan-
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100, 120, 140, 160, 180, 200, 220, 240, 260, 280, 300, 320,
340, 360, 380, 400, 450, 500, 600, 700, 800, 900, 1,000,
2,000, 3,000, 4,000, 5,000, 6,000, 7,000, 8,000, or more
contiguous amino acid residues in length of the relevant
protein or polypeptide and having at least one functional
feature of the protein or polypeptide.
[0061]  As used herein, the term “analog” in the context of
proteinaceous agent (¢.g., proteins, polypeptides, peptides,
and antibodies) refers 1o a proteinaceous agent that pos-
sesses a similar or identical function as a second proteina-
ceous agent bul does nol necessarily comprise a similar or
identical amino acid sequence of the second proteinaceous
agent, or possess a similar or identical structure of the
second proteinaceous agent. In a specific embodiment, anti-
body analogs immunospecifically bind to the same epitope
as the original antibodies from which the analogs were
derived. In an alternative embodiment, antibody analogs
sspecifically bind to different epitopes than the origi-

tially free of cellular material includes prey of the
antibody having less than about 30%, 20%, 10%, 5%, 2.5%,
or 1%, (by dry weight) of contaminating protein. In a
preferred embodiment of the present invention, the antibody
is isolated or purified.

[0058] As used herein, the term “having a biological
activity of the polypeptides of the SARS-CoV virus" refers
to the characteristics of the polypeptides or proteins having
a common biological activity similar or identical structural
domain and/or having sufficient amino acid identity to
SARS polypeptides or the polypeptides having the amino
acid sequences as shown in FIGS, 13B, 15, 16 A-16NN, and
17A-17NN, or a fragment thereof, Such common biological
activities of the polypeptides of the invention include anti-
genicily and immunogenicity.

[0059] As used herein, the term “molecules having the
similar activities as the polypeptide of the SARS-Co'V virus”
refers to polypeptides or proteins having similar biological
activities and similar or identical structural domain and/or
having sufficient amino acid identity to the polypeptides of
the SARS-CoV virus. Such biological activities can include,
but are not limited to, anugt,mcuy, immunogenicity, cyto-
toxicity, hormonal activities, binding properties and affini-
ties, pharmacological activities, stimulation or inhibition of
growth proliferation and differentiation, induction of
changes in cells, antiviral, antibacterial, antifungal and anti-
parasitic activities, ete. In preferred embodiments, polypep-
tides that are useful for the present invention may retain al
least one, two, three, four, five, or more biological activities
of the wild-type SARS-CoV virus (¢.g., inlectivity, replica-
tion ability, protein synthesis ability, assembling ability, and
eylotoxic effeet).

[0060] As used herein, the term “portion™ or “fragment”
refers to a fragment of a nucleic acid molecule containing at
least about 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, T00, 750, 800, 850, 900, 950,
1,000, 1,050, 1,100, 1,150, 1,200, 1,500, 2,000, 2,500,
3,000, 3,500, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000,
10,000, 15,000, 20,000, 25,000, or more conlig; nucleic

nal antibodies from which the analogs were derived. A
proteinaceous agent Ihal has a similar amino acid sequence
refers 1o a second p sus agent that satisfies at least
one of the fnllowmg (a) a proteinaccous agent having an
amino acid sequence that is at least 30%, at least 35%, at
least 40%, at least 45%, at least 50%, al least 55%, at least
60%, at least 65%, at least 707, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, or at least 99%
identical 1o the amino acid sequence of a second proteina-
ceous agent; (b) a proteinaceous agent encoded by a nucle-
otide sequence that hybridizes under stringent conditions 1o
a nucleotide sequence encoding a second proteinaceous
agent of at least 5 contiguous amino acid residues, at least
10 contiguous amino acid residues, at least 15 contiguous
amino acid residues, at least 20 contiguous amino acid
residues, at least 25 contiguous amino acid residues, at least
40 contiguous amino acid residues, at least 50 contiguous
amino acid residues, at least 60 contiguous amino residues,
al least 70 contiguous amino acid residues, at least 80
contignous amino acid residues, at least 90 contiguous
amino acid residues, at least 100 wmibuous amino acid
residues, at least 125 contiguous ammo acid residues, or at
least 150 contiguous amino acid residues; and (c) a pro-
teinaceous agent encoded by a nucleotide sequence that is at
least 309, at least 35%, at least 40%, at least 45%, at least
50%, at least 55%, at least 60%, at least 65%, at least T0%,
at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, or at least 99% identical to the nucleotide sequence
encoding a second prot agent. A protei s
agent with similar structure to a second proteinaceous agent
refers 1o a proteinaceous agent that has a similar secondary,
tertiary or quaternary structure 1o the second proleinaceous
agent. The structure of a proteinaceous agent can be deter-
mined by methods known to those skilled in the art, includ-
ing but not limited to, peptide sequencing, X ray crystal-
lography, nuclear magnetic resonance, circular dichroism,
and erystallographic electron microscopy.

[0062] To determine the percent identity of two amino
acid sequences or of two pucleic acid sequences, the

acids in length of the relevant nucleic acid molecule and
having at least one functional feature of the nucleic acid
molecule (or the encoded protein has one functional feature
of the protein encoded by the nucleic acid molecule); or a
fragment of a protein or a polypeptide containing at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90,

are aligned for optlmdl comparison purposes
(» 2., gaps can be introduced in the sequence of a first amino
acid or nueleic acid sequence for optimal alignment with a
second amino acid or nucleic acid sequence). The amino
acid residues or nucleotides at corresponding amino acid
positions or nueleotide positions are then compared. When
a position in the first sequence is occupicd by the same
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amino acid residue or nucleotide as the corresponding
position in the second sequence, then the molecules are
identical at that position. The percent identity between the
two sequences is a function of the number of identical
positions shared by the sequences (i.e., % identity=number
of identical overlapping positions/total number of positionsx
1004%). In one embodiment, the two sequences are the same
length.

[0063] The determination of percent identity between two
sequences can also be ac lished using a mathematical
algorithm. A preferred, non limiting example of a math-
ematical algorithm wtilized for the comparison of two
sequences is the algorithm of Karlin and Alischul, 1990,
Proc. Natl. Acad. Sei. USA. Vol. 87, pages 2264-2268,
modified as in Karlin and Altschul, 1993, Proc. Natl. Acad,
Sci, US.A. Vol. 90, pages 5873-3877. Such an algorithm is
incorporated into the NBLAST and XBLAST programs of
Alischul et al,, 1990, J. Mol Biol. Vol. 215, page 403
BLAST nucleotide searches can be performed with the
NBLAST nucleotide program  parameters set, e.g., for
score=100, wordlength=12 to obtain nucleotide sequences
homologous to a nucleic acid molecules of the present
invention. BLAST protein searches can be performed with
the XBLAST program parameters sel, e.g., o score 50,
wordlength=3 1o obtain amino acid sequences homologous
o a protein molecule of the present invention. To obtain
gapped alignments for comparison purposes, Gapped
BLAST can be utilized as described in Altschul et al., 1997,
Nueleic Acids Res. Vol. 25, pages 33890-3402. Alternatively,
PSI BLAST can be used to perform an iterated search which
detects distant relationships between molecules (Id.). When
utilizing BLAST, Gapped BLAST, and PSI Blast programs,
the default par of the resy (e.g., of
XBLAST aml NBLAST) can be used [s.ee c 2., the NCBI
website). Another preferred, non limiting example of a
mathematical algorithm wtilized for the comparison of
sequences is the algorithm of Myers and Miller, 1988,
CABIOS Vol. 4, pages 11-17. Such an algorithm is incor-
porated in the ALIGN program (version 2.0) which is part of
the GOG sequence alignment software package. When uti-
lizing the ALIGN program for comparing amino acid
sequences, a PAM120 weight residue table, a gap length
penalty of 12, and a gap penalty of 4 can be used. The
percent identity between two sequences can be determined
using techniques similar to those described above, with or
without allowing gaps. In calculating percent identity, typi-
cally only exact matches are counted.

[0064]  As used herein, the term “analog” in the context of
a non-proleinaceous analog refers o a second organic or
inorganic molecule which possesses a similar or identical
function as a first organic or inorganic molecule and is
structurally similar to the first organic or inorganic molecule.

[0065]  As used herein, the term “derivative™ in the context
of proteinacecous agent (c.g., proteins, polypeptides, pep-
tides, and antibodies) refers 1o a proteinaceous agent that
comprises an amino acid sequence which has been altered
by the introduction of amino acid residue substitutions,
deletions, and/or additions. The term “derivative” as used
herein also refers 1o a proteinaccous agent which has been
modified, .., by the covalent attachment of any type of
molecule 1o the proteinaceous agent. For example, but not
by way of limitation, an antibody may be modified, e.g., by
glycosylation, acetylation, pegylation, phosphorylation,
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amidation, derivatization by known protecting/blocking
groups, proteolytic cleavage, linkage 1o a cellular ligand or
other protein, ete. A derivative of a proteinaceous agent may
be produced by chemical modifications using techniques
known to those of skill in the art, including, but not limited
o specific (.ht,mu.nl th.avag., au.lylallon, formylation,
bolic of yein, ete, Further, a deriva-
tive of a protemaoeous agenl may conlain oRe Of mMore
non-classical amino acids. A derivative of a proteinaceous
agent possesses a similar or identical function as the pro-
teinaceous agent from which it was derived.
[0066] As used herein, the term “derivative” in the context
of a non-proteinaceous derivative refers 1o a second organic
or inorganic molecule that is formed based upon the struc-
ture of a first organic or inorganic molecule. A derivative of
an organic molecule includes, but is not limited 1o, a
molecule modified, e.g., by the addition or deletion of a
hydroxyl, methyl, ethyl, carboxyl or amine group. An
organic molecule may also be esterified, alkylated and/or
phosphorylated.
[0067] As used herein, the terms “subject” and “patient”
are used interchangeably. As used herein, the terms “sub-
ject” and “subjects” refer to an animal, preferably a mammal
including a non-primate (e.g., rabbits, goats, cows, pigs,
sheep, horses, civels, rodents, raccoons, raccoon dogs, dogs,
ferrets, ferret Badger, cats, and avian species) and a primate
(e.g., monkeys such as a cynomolgous monkey and
humans), and more preferably a human.
[0068] As used herein, the terms “SARS" or “SARS
related symptoms™ include various clinical indications and
classifications. As described herein, SARS include (1)
asymptomatic or mild respiratory illness; (2) moderate res-
piratory illness; or (3) severe respiratory illness,
[0069]  As used herein, the term “carrier” is a substance
used 1o support or convey another substance such as a
pigment, catalyst, or radioactive material,
[0070]  As used herein, the term “vehicle” is a substance
that facilitates the use of a drug, pigment, or other material
mixed with it.

[0071]  As used herein, the term “excipients” refers to inert

k s which are Iy used as a diluent, vehicle,
preservatives, binders, or stabilizing agent for drugs and
includes, but not limited 1o, proteins (¢.g., serum albumin,
¢le.), amino acids (e.g., aspartic acid, glutamic acid, lysine,
arginine, glycine, histidine, cte.), fatty acids and phospho-
lipids (¢.g., alkyl sulfonates, caprylale, ele.), surfactants
(e.z., SDS, polysorbate, nonionic surfactant, eic.), saccha-
rides (e.g., sucrose, maltose, trehalose, cte) and polyols
(¢.2., mannitol, sorbitol, et¢.). Also sce Remington's Phar-
macentical Sciences (by Joseph P Remington, 18th ed.,
Mack Publishing Co., Easton, Pa.), which is hereby incor-
porated in its entirety.
[0072]  As used herein, the term “operably associated” or
“operably linked” refers to an association in which the
regulatory regions (¢.g., promoter, enhancer) and the nucleic
acid sequence 1o be expressed are covalently joined and
positioned in such a way as to permit transcription, and
under the appropriate condition, translation.

PREFERRED EMBODIMENTS AND
EXPERIMENTAL DETAILS

[0073] The present invention provides transgenic and
transplastomic plants and their progeny that are generated by
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plastid and/or nuclear transformation vectors thereby pro-
ducing a mucosal vaceine against SARS-CoV viral antigens.
Viral antigs I 1 in transgenic plants are effective in
inducing mucosal and serum immune responses in animals,
irrespective of parenteral or oral delivery. Viral antigens
expressed in transgenic plants are also useful as reagents for
antibody detection in serological tests, The present invention
seeks to transform various types of plants with plant vectors
comprising nucleotide sequences from the SARS-CoV virus
including but not limited to nucleotide sequences of the
SARS-CoV vims which encodes fragments, derivatives,
analogs, or variants of polypeptides of SARS-CoV virus, or
that it encodes an epitope or a proteinacecous molecule
having similar activitics as the polypeptides, fragments,
derivatives, analogs, or variants thereof, of the SARS-CoV
virus.

[0074] Analysis of the genome sequence of the SARS-
associated coronavirus revealed that four of its eleven pre-
dicted open reading frames encode structural proteins
including a spike glycoprotein (S) of 1255 deduced amino
acids and a membrane glycoprotein (M) of 221 deduced
amino acids; S and M presumably associate to form the viral
envelope. The S glycoprotein, a type I membrane protein,
functions in attachment to host receptors and has an N-ler-
minal signal sequence (S1: amino acids 1-658) and a C-ter-
minal transmembrane region followed by a eyvioplasmic tail
(Marra et al., 2003; Rota et al, 2003). The N-terminal region
of M also includes an uncleavable signal seq ¢ and is
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wvirus, or fragments, derivatives, analogs or variants thereof.
In a preferred embodiment, the plant vectors are plastid and
nuelear transformation vectors, In preferred embodiments,
the nucleotide sequence is the M-gene and/or S-gene of the
SARS-CoV virus. The present invention also relates to the
construction of plastid and nuclear transformation vectors
comprising one or more SARS-CoV wviral nucleotide

es, or frag| derivatives, analogs or artificial or
natural variants thereol. In specific embodiments, the inven-
tion provides plant transformation vectors that comprise one
or more nucleotide sequences that are at least 5, 10, 15, 20,
25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450, 500,
550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050,
1100, 1,150, 1,200, 2,000, 3,000, 4,000, 5,000, 6,000,
7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000, or more contiguous nucleotides of SEQ 1D NO:7, or
a complement thereof, or a nucleotide comprising a nucle-
otide sequence that hybridizes to the nucleotide sequences of
the SARS-CoV virus under stringent conditions. In specific
embodiments, the invention provides plant transformation
wveclors that comprise one or more nucleotide sequences that
are at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200,
300, 350, 400, 450, 500, 550, 600, 650, or more contiguous
nucleotides of SEQ 1D NO:3, or a nucleotide comprising a
nucleotide  sequence that hybridizes 1o the nucleotide

exposed to the surface of the virus while its C-terminus
resides within the viral membrane. While both S and M are
believed 1o be targeted to the plasma membrane, M was also
believed to be localized at the endoplasmic reticulum in
plant cells. In preferred embodiments, the modified plant or
plant paris or progeny of the modified plant comprise
SARS-CoV viral sequences that encode the spike protein (S
or S1) of the SARS-CoV virus, or fragments, derivatives,
analogs, or variants thereof. In a preferred embodiment, the
maodified plant or plant parts or progeny of the modified
plant comprises nucleotide sequences that encode the N-ter-
minal region (51) of the spike protein (S) and/or the mem-
brane protein (M) of the SARS-CoV virus, or fragments,
derivatives, analogs, or varianis thereof, or molecule having
the similar activities as the polypeptide of the SARS-CoV
virus. In preferred embodiments, the plant or plant parts
comprises the nucleotide sequence of SEQ ID NO:3, 5,01 7,
or a fragment thereol, or that immunospecifically binds 1o
the polypeptide having the nucleotide sequence of SEQ ID
NO:3, 5, or 7, or an analog, derivative, or fragment thereof,
and/or polypeptides encoded by the nucleotide sequence of
SEQ ID NO:3, 5, or 7, or a [ragment thereof, The present
invention also relates o a method of producing modified
plants comprising one or more plastid and/or nuclear trans-
formation vectors comprising one or more SARS-CoV
nucleotide sequences which encode fragments, derivatives,
analogs or variants of polvpeptides of SARS-CoV virus. All
varieties of plants may be used for the present invention. In
a preferred embodiment, the plant is tobacco, lettuce, potato,
tomato, banana, corn, rice, cereals, wheat, maize, barley,
apple, pear, strawberry, carrot, sugar beets, vam, kiwifruit,
or spinach.

Construction of Transformation Vectors

[0075] The present invention relates to plant vectors com-
prising one or more nucleotide sequences of the SARS-CoV

1 es of the SARS-CoV virus under stringent condi-
tions. In specific embodiments, the invention provides plant
transformation vectors that comprise one or more nucleotide
sequences that are at least 5, 10, 15, 20, 25, 30, 35, 40, 45,
100, 150, 200, 300, 350, 400, 430, 500, 550, 600, 650, 700,
750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200,
2,000, 3,000, 3,500, or more contiguous nucleotides of SEQ
ID NO:5, or a nucleotide comprising a nucleotide sequence
that hybridizes 1o the nucleotide sequences of the SARS-
CoV virus under stringent conditions. In specific embodi-
ments, the invention provides plant transformation vectors
that comprise one or more nucleotide sequences that encode
polypeptides that are at least 5, 10, 15, 20, 25, 30, 35, 40, 45,
100, 150, 200, or more contiguous amino acids of SEQ 1D
NO:4. In specific embodiments, the invention provides plant
transformation vectors that comprise one or more nucleotide
sequences that encode polypeptides that are at least 5, 10,
15,20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, or more contiguous amino acids
of SEQ ID NO:6. In one embodiment, the plant vector
comprises nucleotide sequences that encode amino acids
14-1195 of 8. In preferred embodiments, the plant vector
comprises nucleotide sequences that encode at least 20, 30,
40, 50, 60, 80, 100, 200, 300, 400, 500, or more contiguous,
amino acids in length of amino acids 14-1195 of S, In
specific embodiments, the polypeptides are those shown in
FIGS. 16 A-16NN and 17A-17NN, or fragments, derivatives
or analogs thereof, In specific embodiments, the invention
provides plant transformation vectors that comprise one or
more nucleotide sequences that encode any of the genes, or
portions thereof, or variants, fragments, analogs, or deriva-
tives, from the SARS-CoV virus. These genes include, but
are not limited to, envelop protein (E protein), integral
membrane protein (M protein), spike protein (S protein),
nucleocapsid protein (N protein), hemagglutinin esterase
(HE protein), and RNA-dependent RNA polymerase. Par-
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ticularly useful are also those proteinaceous sub s that
are encoded by recombinant nucleic acid fragn of the

eXf d SARS-CoV polypeptide more stable and reduces
1 cell death and increases shell life of the modi-

SARS-CoV genome. Preferred are those that are within the
open reading frames (ORFs), in particular, for eliciting
SARS-CoV specific antibody or T cell responses, whether in
vivo (e.g., for protective or therapeutic purposes or for
providing diagnostic antibodies) or in vitro (¢.g., by phage
display technology or another technique useful for generat-
ing synthetic antibodies).

[0076] The viral vectors can be engineered to provide
antigenic molecules, including nucleotide sequences, or
polypeptides of the SARS-CoV virus, including recombi-
nant and chimeric forms of the virus, or subunits of the virus,
or fragments, derivatives, analogs, or variants thereof, or
molecules having similar activities as the polypeptides of the
SARS-CoV virus. The present invention further provides
methods of preparing recombinant or chimeric forms of
SARS-CoV antigen.

[0077] In another specific embodiment, the present inven-
tion provides methods for treating, ameliorating, managing,
ory ing SARS by administering a vaccine preparations
or antibodies of SARS-CoV virus alone or in combination
with antivirals (e.g., line, ri i wir,
abacavir, combivir, emtricitabine, tenofovir, trizivir, enfu-
virtide, ganeyelovir, acyelovir, ribavirin, penciclovir, osel-
tamivir, foscamet zidovudine (AZT), didanosine (ddl), lami-
vudine  (3TC),  zalcitabine (ddC), stavudine (d4T),
neviraping,  delavirdine,  efavirenz,  fosamprenavir,
amprenavir, atazanavir, Kaletra, indinavir, ritonavir, vidara-
bine, nelfinavir, saquinavir, relenza, tamiflu, pleconaril,
interferons, eic.), steroids and corticosteroids such as pred-
nisone, cortisone, fluticasone and glucocorticoid, antibiotics,
analgesics, bronchodialaters, or other treatments for respi-
ratory and/or viral infections, In another specific embodi-
ment, the methods of the present invention provides the use
of herbs, herbal extracts, Chinese medicine and other rem-
edies in combination with the modified plants of the present
invention for the prevention and treatment of SARS.

[0078] Furthermore, the present invention provides phar-
maceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier,
vehicle or excipient, In addition, the present invention
provides pharmaceutical compositions comprising liposo-
mally ¢ncapsulated plant extracts, preferably purified, or
anti-viral agents of the present invention, The present inven-
tion also provides kits comprising the pharmaceutical com-
positions of the present invention.

[0079] The present invention encompasses the use of a
nucleotide sequence that encodes a chimeric polypeptide of
the SARS-CoV virus. In a specific embodiment, the chi-
meric polypeptide comprises amino acid sequences from
two or more different strains of the SARS-CoV virus. In
accordance with the present invention, the modified plants
of the present invention further comprise a nucleotide
sequence that is non-native to the viral genome. The nucle-
otide sequence that may be uselul for the present invention
includes a portion of the SARS-CoV viral sequence which
further comprises a heterologous nueleotide sequence. A
heterologous nucleotide sequence may be from a virus,
bacteria, animal, or plant. In a preferred embodiment, the
heterologous  nucleotide sequence encodes a proleinase
inhibitor. The heterologous nucleotide sequence renders the

fied plant of the present invention. In a specific embodiment,
the heterologous nucleotide sequence (e.g., SaPINZa or
SaPIN2b) renders the expressed SARS-CoV polypeptides
more stable so that the modified plants that express the
SARS-CoV polypeptide may be processed before ingestion,
injection, or other methods of administration, SaPIN2a and
SaPIN2b, which are protei inhibitor 1T genes isolated
from Solanum americanum, a weed belonging to the Solan-
accac family, encode serine proteinase inhibitor I proteins
which confer insect resistance in transgenic plants (See ULS,
Provisional Application No. 60/429,992 filed Nov. 29, 2002;
and U.S. application Ser. No. 100725829, Attorney Docket
No. 9661-043-999, filed Dec. 1, 2003, cach of which is
incorporated by reference herein in its entirety). SaPIN2a
and SaPIN2b are highly expressed in the phloem and have
possible involvement in regulating proteolysis in the sieve
clements (See, Xu et al., 2001, Planr Mol Biol. Vol. 47,
pages 727-738; and Xu ¢t al., 2003, Planta Vol. 218, pages
623-629, each of which is incorporated by reference herein
in its entirety).

[0080] In certain embodiments, the present invention
relates 1o vectors and nucleic acid molecules comprising the
nucleotide sequence that encodes a chimeric polypeptide of
the SARS-CoV virus. In a specific embodiment, a vector
comprises a heterologous nucleotide sequence of SARS-
CoV. In another embodiment, such heterologous nucleotide
sequences have been added, inserted or substituted for
native or non-native sequences. In accordance with the
present invention, the nucleotide sequence of the SARS-
CoV virus may be derived from different strains or variants
of SARS-CoV virus.

[0081] A plant vector comprising chimeric SARS-CoV
viral sequences may be of particular use for the generation
of recombinant vaccines protecting against (wo or more
viruses (Tao et al., J. Viral 72: 2955-2961; Durbin et al.,
2000, J. Virol. 74: 6821-6831; Skiadopoulos et al., 1998,.J.
Viral. 72: 1762-1768 (1998); Teng et al., 2000, J. Virol. 74:
9317-9321). For example, it can be envisaged that a plant
veetor  comprising  the  SARS-CoV  wviral nucleotide
sequences may express one or more peptides from variants
of the SARS-CoV virus, and will protect a subject against
infections by both the native SARS-CoV and the variant.

[0082] In accordance with the present invention, the plant
vectors can be engineered 1o provide antigenic sequences
which confer protection against infection by the SARS-CoV
and natural variants thereof when ingested by a subject. The
plant vectors may be engineered 10 provide one or more
anligenic sequences of SARS-CoV virus, In accordance
with the present invention, the antigenic sequences may be
derived from the same wvirus, from different strains or
variants of the same type of virus, or from different viruses,

[0083] The invention provides a host cell comprising a
vector according to the invention. Plant plastid or nuclear
transformation vector conlaining the nucleotide sequences
of the SARS-CoV virus such as containing the full-length,
portions or fragments of the SARS-CoV genome for the
expression of SARS-CoV viral nucleic acids. These plant
veclors may contain other sequences for the generation of
chimeric SARS-CoV viral polypeptides which may contain
mutations, deletions or insertions of the SARS-CoV
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polypeptides. Nucleotide seq es which encode SARS-
CoV virus, [ragments, derivatives, analogs, or variants of
polypeptides of SARS-CoV virus include, but are not lim-
ited to, those deposited with GenBank® having accession
nos. NC_O04718, AY304405, AY304494, AY304493,
AY304492, AY304491, AY304490, AY3I04489, AY 304488,
AYI0H48T, AY 304486, AYI60146, AY2TRA91, AY 310120,
AY27R489, AY362699, AYI62698, AY2RITIR, AY 283707,
AY283796, AY283795, AY283794, AY268070, AY 278741,
AY340092, AY351680, APO06561, APODG360, APO0O65S59,
APOD6SSS, APO0GSST, AY278554, AY348314, AY 338175,
AY3IR174, AY323977, AY322199, AY322198, AY322197,
AHO13000, AY322208, AY322207, AY322200, AY 322205,
AHO12999, AY321118, AY323076, AY323075, AY 323074,
AY286320, AY290752, AY291315, AY307165, AY 279354,
AY278490, AY278487, AY207028, AY286402, AY274119,
AY291451, AY271716, AY282752, AY2TH488, AY 268049,
AY 269391, all of which are incorporated herein by reference
in their entircties.

[0084] In one specific embodiment, plant cells may be
transicntly or stably expressing one or more nucleotide
sequences of the SARS-CoV virus. Plants cells are modificd
by transfection (proteins or nucleic acid vectors), infection
(viral vectors) or transduction (viral vectors). The modified
plant may be used to modulate a subject’s immune system
by stimulating a humoral i p a cellul

i F or by lating tolerance to an antigen.
As used herein, a subject means: humans, primates, rabbits,
goats, cows, pigs, sheep, horses, civets, rodents, raccoons,
raccoon dogs, dogs, ferrets, ferret Badger, cal, cats, avian
species, or olher non-human animals.

[0085] The mucleotide molecules encoding the SARS-
CoV viral antigen proteins may be cloned by amplification.
The term “amplificd” refers 1o the process of making mul-
tiple copies of the nucleic acid from a single polynucleotide
molecule. The amplification of polynucleotides can be car-
ried out in vitro by biochemical processes known to those of
skill in the art. The amplification agent may be any com-
pound or system that will function to accomplish the syn-
thesis of primer extension products, including enzymes.
Suitable enzymes for this purpose include, for example, E.
coli DNA polymerase 1, Taq polymerase, Klenow fragment
of E. coli DNA polymerase 1, T4 DNA polymerase, other
available DNA polymerases, polymerase mutants, reverse
transcriptase, ligase, and other enzymes, including heat-
stable enzymes (L.e., those enzymes that perform primer
extension after being subjected 1o wemperatures sufficiently
clevated to cause denaturation). Suitable enzymes will
facilitate combination of the nucleotides in the proper man-
ner to form the primer extension products that are comple-
mentary to cach mutant nucleotide strand. Generally, the
synthesis will be initiated at the 3-end of each primer and
proceed in the 5'-direction along the template steand, until
synthesis terminates, producing molecules of different
lengths. There may be amplification agents, however, that
initiate synthesis at the 5-end and proceed in the other
direction, using the same process as described above. In any
event, the method of the invention is nol to be limited to the
embodiments of amplification described herein.

[0086] One method of in vitro amplification, which can be
used according to this invention, is the polymerase chain
reaction (PCR) described in US. Pat. Nos, 4,683,202 and
4,683,195, The term “polymerase chain reaction” refers 1o a

Mar. 9, 2006

method for amplifying a DNA base sequence using a heat-
stable DNA polymerase and two oligonucleotide primers,
one complementary 1o the (+)-strand at one end of the
sequence to be amplified and the other complementary to the
(=)-strand at the other end. Because the newly synthesized
DNA strands can subsequently serve as additional emplates
for the same primer sequences, suceessive rounds of primer
annealing, strand elongation, and dissociation produce rapid
and highly specific amplification of the desired sequence.
The polymerase chain reaction is used to deteet the presence
of polynucleotides encoding cytokines in the sample. Many
polymerase chain methods are known 1o those of skill in the
art and may be used in the method of the invention. For
example, DNA can be subjected 1o 30 10 35 cyeles of
amplification in a thermoeycler as follows: 95° C. for 30 sec,
52-60° C. for 1 min, and 72° C. for 1 min, with a final
extension step of 72° C. for 5 min. For another example,
DNA can be subjected to 35 polymerase chain reaction
cyeles in a th yeler at a denaturing temperature of 95°
C. for 30 see, followed by varying anncaling temperatures
ranging from 54-58° C. for 1 min, an extension step at 70°
C. for 1 min and a final extension step at 70° C.

[0087] The primers for use in amplifying the nucleotide
sequences that encodes the proteinaceous molecules of the
SARS-CoV virus, or fragments, derivatives, analogs, or
variants thercol, or molecules having the similar activitics as
the polypeptides of the SARS-CoV virus may be prepared
using any suitable method, such as conventional phospho-
triester and phosphodiester methods or automated embodi-
ments thereof so long as the primers are capable of hybrid-
izing 1o the polynucleotides of interest. One method for
E izing oligonucleotides on a modified solid support is
described in U.S. Pat. No. 4,458,066, The exact length of
primer will depend on many factors, including temperature,
buffer, and nucleotide composition. The primer must prime
the synthesis of extension products in the presence of the
inducing agent for amplification.

[0088] Primers used according to the method of the inven-
tion are complementary to cach strand of nucleotide
sequence 1o be amplified. The term “complementary™ means,
that the primers must hybridize with their respective strands
under conditions, which allow the agent for polymerization
to function. In other words, the primers that are comple-
mentary 1o the flanking sequences hybridize with the flank-
ing sequences and permit amplification of the nucleotide
sequence. Preferably, the 37 terminus of the primer that is
extended has perfectly base paired complementarity with the
complementary flanking strand. Primers and probes for the
nueleotide ling the anti polyvpeptides of
the SARS-CoV or fi derivatives, analogs, or vari-
ants thereof, or molecules having the similar activities as the
polypeptides of the SARS-CoV virus can be developed
using known methods combined with the present disclosure.

[0089] Those of ordinary skill in the art will know of
various amplification methodologies that can also be utilized
to increase the copy number of target nucleic acid. The
polynucleotides that may be used for the present invention
can be further evaluated, detected, cloned, sequenced, and
the like, either in solution or after binding to a solid support,
by any method usually applied to the detection of a specific
nucleic acid sequence such as another polymerase chain
reaction, oligomer restriction (Saiki et al., 1985, Bio/Tech-
nology Vol, 3, pages 1008-1012), allele-specific oligonucle-
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otide (ASO) probe analysis (Conner et al., 1983, Proc. Narl,
Acad. Sei. USA Vol. 80, page 278), oligonucleotide ligation
assavs (OLAs) (Landegren et al., 1988, Science Vol. 241,
page 1077), RNase Protection Assay (RPA) and the like.
Molecular techniques for DNA analysis have been reviewed
(Landegren ct al, 1988, Science Vol 242, pages 229-237).
Following DNA amplification, the reaction product may be
detected by Southern blot analysis, without using radioac-
tive probes. In such a process, for example, a small sample
of DNA containing the polynucleotides obtained from the
tissue or subject are amplificd, and analyzed via a Southern
blotting technique. The use of non-radioactive probes or
labels is facilitated by the high level of the amplified signal.

[0090] The size of the primers used o amplify nucleotide
sequences that encode antigens, polypeptides of the SARS-
CoV or [rag derivatives, analogs, or variants thereof,
or molecules having the similar activities as the polypeptides
of the SARS-CoV virus is at least 10, 15, 20, 25, 30
nucleotide in length. In particular, primers that amplify the
M-gene or S-gene is most preferred. Preferably, the G:C
ratio should be above 30%, 35%, 40%, 45%, 509, 55%,
60% so as to prevent hair-pin structure on the primer.
Furthermore, the amplicon should be sufficiently long
enough o be detected by standard molecular biology meth-
odologies. Preferably, the amplicon is at least 40, 60, 100,
200, 300, 400, 500, 600, 800, 1000, or more base pair in
length.

[0091] The polynucleotides that may be used in the
present invention include polynucleotides having the DNA
sequences presented herein, and additionally include any
nucleotide sequences encoding an epitope comprising con-
tiguous and functional antigens, polvpeptides of the SARS-
CoV or frag) derivatives, or variants thereof,
or molecules having the similar activities as the polypeptides
of the SARS-CoV virus encoding open reading frame (ORF)
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[0093] Additionally comtemplated polynucleotides that
may be used in the present invention include any nucleotide
sequences that hybridize under low stringency conditions 1o
the compl of the DNA sequences that encode antigens,
polypeptides of the SARS-CoV or fragments, derivatives,
analogs, or variants thereof, or molecules having the similar
activities as the polypeptides of the SARS-CoV virus. By
way of example and not limitation, procedures using such
litions of low stringency are described in Shilo and
Weinberg, 1981, Proc. Natl. Acad. Sci. USA Vol. 78, pages
6T89-6792. A variant may comprise one or more changes in
the amino acid sequence of the protein, e.g., by way of
addition, substitution, or deletion of one or more amino
acids, compared with the wild type protein. Any change
should not abolish the ability of the protein to perform its
function, though it may increase or decrease this ability
depending on the nature of the changes. Preferably, the
amino acid changes are conservative.
[0094] In various embodiments, antigen, polypeptide of
the SARS-CoV virus or fragment, variant, analog, or deriva-
tive may be expressed as a fusion, or chimeric protein
product (comprising the enzyme, fragment, analog, or
derivative joined via a peptide bond 10 a heterologous
protein sequence (of a different protein)). Such a chimeric
gene product can be made by ligating the appropriate nucleic
acid sequences encoding the desired amino acid sequences
to each other by methods known in the art, in the proper
coding frame, and expressing the chimeric product by meth-
ods commonly known in the arl. Allernatively, such a
chimeric product may be made by protein synthetic tech-
niques, e.g., by use of a peptide synthesizer. Preferably, the
fragment, analog, and derivative of the enzyme in the fusion
protein retains the ability 1o perform the enzyme’s function.
[0095] For the construction of plant nuclear transforma-
tion vectors, the expression of the SARS-CoV nucleotide

that hybridizes 10 a complement of the DNA seq;

presented herein under highly stringent conditions. By way
of example and not limitation, high stringency hybridization
conditions can be defined as follows: The filter-bound DNA
were hybridized in a solution containing 50% deionized

juences, genes, fr derivatives, analogs or variants
thereol may be driven by any of a number of regulatory
elements. For example, viral promoters such as the 358
RNA and 195 RNA promoters of CaMV (Brisson et al.,
1984, Natare Vol. 310, pages 511-514), or the coatl protein

formamide, 6xSSC, 5x Denhardt’s, 19 SDS, 100 ug/ml
denatured salmon sperm DNA at 42° C. overnight (about
4-16 hours), and washing in 0.1x SSC, 0.1%% SDS at 65° C.
(Ausubel F. M. et al, eds, 1989, Curreni Protocols in
Molecular Biology, Vol 1, Green Publishing Associates,
Inc., and John Wiley & sons, Inc., New York) and encodes
a functionally equivalent gene product. For oligonucleotide
probes, by way of example and not limitation, highly
stringent conditions may refer, e.g., 10 washing in 6x85C/
0.05% sodium pyrophosphate at 37° C. (for 14-base oligos),
48° C. (for 17-base oligos), 55° C. (for 20-base oligos), and
60° C. (for 23-base oligos).

[0092]  Additionally contemplated polynucleoticles  that
may be used in the present invention include any nucleotide
sequences that hybridize under moderately stringent condi-
tions to the complement of the DNA sequences that encode
antigens, polypeptides of the SARS-CoV or fragments,
derivatives, analogs, or variants thereof, or molecules hav-
ing the similar activities as the polypeptides of the SARS-
CoV virus. By way of example but not limitation, such
moderately stringent conditions may include, e.g., washing
in 0.2xS8C/0.1% SDS at 42° C. (Ausubel et al., 1989,
supra).

of TMV (Takamatsu et al., 1987, EMBO J. Vol. 6,
pages 307-311) may be used; alternatively, plant promoters
such as the small subunit of RUBISCO (Coruzzi ¢t al., 1984,
EMBO J. Vol. 3, pages 1671-1680; Broglie et al., 1984,
Science Vol. 224, pages 838-843); or heat shock promoters,
e.g., soybean hspl7.5-E or hspl7.3-B (Gurley et al., 1986,
Mol. Cell. Biol. Vol. 6, pages 559-565) may be used. These
constructs can be introduced into plant cells using Ti plas-
mids, R1 plasmids, plant virus vectors, direct DNA trans-
formation, biolistics/particle bombardment, microinjection,
electroporation, etc. For reviews of such techniques see, for
example, Weissbach & Weissbach, 1988, Methads for Plant
Molecular Biology, Academic Press, New York, Section
VI, pp. 421-463; and Grierson & Corey, 1988, Planr
Molecular Biology, 2d Ed., Blackic, London, Ch. 7-9. As
used herein, regulatory elements include but are not limited
to inducible and non-inducible promoters, enhancers, opera-
tors and other elements known to those skilled in the art that
drive and regulate expression, Preferably the promoter is
capable of dirceting expression in a particular tissue of the
plant and/or at particular stages of development of the plant.
The promoter may be heterologous or homologous to the
plant. Preferably the promoter direets expression lo the fruit,
€.g., lomalo, the leaves, ¢.g., lettuce, the endosperm of the
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plant seed or to the roots or wher of the plant. A preferred
promoter is the high molecular weight glutenin (HMWG)
gene of wheat, Other suitable promoters will be known 1o
the skilled man, such as the promoters of gliadin, branching

enzyme, ADPG pyrophosphorylase, starch sy and
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SARS-CoV antigen may be constructed by linking poly-
nucleotides specific for each component 1o each other (e.g.,
the polynucleotides are linked in frame) so that the desired
fusion protein is made when the fusion polynucleotide is

actin, for example.

[0096] A transformed plant with the ability to express
SARS-CoV antigens including polypeplides of the SARS-
CoV virus, or fragments, derivatives, analogs, or variants
thereof, or molecules having the similar activities as the
polypeptides of the SARS-CoV virus may be engineered by
transforming a plant cell with a vector comprising a
sequence encoding antigens, including polypeptides of the
SARS-CoV or fragments, derivatives, analogs, or variants
thereof, or molecules having the similar activities as the
polypeptides of the SARS-CoV virus. In one embodiment, a
plant promoter is operably associated with a sequence
encoding the desired antigens. As used herein, the term
“Operably associated” or “operably linked” refers to an
association in which the regulatory regions (e.g., promoter,
enhancer) and the nucleic acid sequence o be expressed are
covalently joined and positioned in such a way as 1o permit
transeription, and under the appropriate condition, transla-
tion. In a preferred embodiment of the present invention, the
associated promoter for nuclear transformation is a strong
and non tissue- or developmental-specific plant promoter
(e.g., a promoter that strongly expresses in many or all plant
tissue 1ypes). Examples of such strong, “constitutive™ pro-
moters include, but are not limited 1o, the CaMV 355
promoter (Odell et al, 1985, Namre 313:810-812), the
T-DNA mannopine synthetase promoter, and their various
derivatives. In another preferred embodiment, an inducible
or repressible promoter is used 10 express the SARS-CoV
virus of interest in a plant, for example, a tet operator
promoter as described in Weinmann et al., 1994, e Plant
Jowrnal 5: 559-569; or a glucocorticoid-inducible promoter
as described in McNellis et al., 1998, The Plant Journal 14:
247-257; or an ethanol inducible promoter as described in
Caddick et al,, 1998, Nature Biotechnology 16: 177-180,
See, also, Gatz, 1995, Methods In Cell Biology 50: 411-424,
which describes inducible and repressible gene expression
systems for plants.

[0097] The promoters used for plastid transformation
include strong and constitutive promolers in plastid expres-
sion including the psbA p (the psbA gene encodes
the photosystem 11 32 kD protein) and the 168 rRNA operon
(rrn) promoter, or modifications thereof of these promoters
which have enhanced expression (Suzuki et al., 2003, Plant

Cefl 150 195-205; see also PCT publication no. WO
00/03012).
[0098] In one embodiment of the invention, SARS-CoV

antigens will be localized in the apoplastic space from
nuclear expression. The SARS-CoV antigens may be
directed 1o the apoplastic space, when expressed in a plant,
by expressing the antigens as fusion proteins together with
a peptide that acts as a signal or transporter so that the
antigen is localized in the apoplastic space of the transgenic
plant. A variety of signal or transporter peptides can be used,
for example, the PR1b signal sequence as described in Lund
et al., 1992, Plani Molecular Biology 18: 47-53; or the
PR-1a, b and ¢ signal sequences as described in Plitzner et
al., 1987, Nucleic Acids Research 15: 4449-4465. A fusion
protein comprising a signal or transporter peptide and an

exp 1in a transgenic plant. Askilled artisan would know
how to construet a polynucleotide useful for expressing
SARS-CoV anligens, including polypeptides of the SARS-
CoV or fragments, derivatives, analogs, or varianis thereof,
or molecules having the similar activities as the polypeptides
of the SARS-CoV virus in the apoplastic space of a trans-
genic plant.

[0099] In another embodiment of the present invention, it
may be advantageous to engineer a plant with a vector
comprising a sequence SARS-CoV antigens, polypeptides
of the SARS-CoV or fragments, derivatives, analogs or
wvariants thereol, or molecules having the similar activities as
the polypeptides of the SARS-CoV virus operably associ-
ated with a tissue- or developmental-specific promoter, such
as, but not limited to, the tomato ES fruit-specific promoter,
the chalcone synthase (CHS) promoter, the patatin promaoter.

[0100] In yet another embodiment of the present inven-
tion, it may be advantageous to transform a plant with a
vector comprising a sequence encoding SARS-CoV anti-
gens, polypeptides of the SARS-CoV or fragments, deriva-
tives, analogs, or variants thereof, or molecules having the
similar activities as the polypeptides of the SARS-CoV virus
operably linked to a modified or artificial promoter. Typi-
cally, such promoters, constructed by recombining structural
elements of different promoters, have unique expression
patterns and/or levels not found in natural promoters. See,
e.g., Salina et al, 1992, Plant Cell 4: 1485-1493, for
examples of artificial promoters constructed [rom combin-
ing cis-regulatory elements with a promoter core.

[0101] In yet an additional embodiment of the present
invention, the expression of SARS-CoV antigens, polypep-
tides of the SARS-CoV or fragments, derivatives, analogs,
or variants thereof, or molecules having the similar activities
as the polvpeptides of the SARS-CoV virus may be engi-
necred by increasing the copy number of the gene encoding
the desired protein or polypeptide using techniques known
in the art.

[0102] The present invention provides a vector capable of
direeting the expression of SARS-CoV viral nucleotide
sequences, fragments, derivatives, analogs or variants
thereof, in a genetically modified plant or progeny lh:.n.nf
including, for anmplt. Ir: ic and 1r 1
plants. The plant vector is constructed using general recom-
binant DNA and cloning techniques known in the art of
biotechnology, see, e.g., Sambrook et al,, supra; Ausubel et
al., supra. Such a polynucleotide construct typically com-
prises a polynucleotide sequence that encodes an engineered
gene pmducl and one or more regulatory polynucleotide
latory es useful for the polynucle-
atide construct of the invention include, but are not limited
to, a promoter, an enhancer, an intron, a splice donor, a splice
aceeptor, a polyadenylation sequence, a RNA stability regu-
lating Muum.e. oran element of any one of the above (e.g.,
Judi but not limited to, a TATA
box) The regulatory elements uselul for the present inven-
tion are capable of directing expression in a plant species in
which expression of the nucleotide sequences that encode
the SARS-CoV viral antigens is desired. In another preferred




US 2006/0053516 Al

aspect, the regulatory clements are capable of directing
expression in a cell type in which expression of the engi-
neered gene product is desired in the plant species of
interest,
[0103] Regulatory clements useful for the present inven-
tion are known to those of skill in the an, for example,
promoter and enhancer clements of genes known to be
expressed in the cell type and plant species of interest. A
promoter useful for expression of the SARS-CoV viral
antigens in a plant species of interest may also be isolated
using routine experimentation, for example, by isolating a
promoter region of a gene known to be expressed in the
desired fashion. For example, one may screen a genomic
library with a ¢cDNA probe specific for the 5" end of a
messenger RNA known 1o be expressed in the cell type of
interest of the plant species of interest. Such a 5" end cDNA
probe should preferably be only about 100 base pairs to
about 300 base pairs so that the clones identificd in the
genomic library are likely to include the 5" end of the gene
possibly including the promoter region of the gene for which
the probe is specific, The promoter region typically includes
about 1,000 to about 2,000 base pairs upstream of the
transeription initiation site, Thus, a promoter useful for the
expression of the engincered SARS-CoV  nucleotide
| , genes, [ derivatives, analogs or variants
thereof of the present invention is a polynucleotide from
about 2,000 base pairs upstream to about 50 base pairs
downstream of the transcription initiation site of a gene
known to be expressed in the cell type of interest in the plant
species of interest, or is a portion of the polynucleotide.

[0104] In order to facilitate the proper processing of the
SARS-CoV viral antigens, it may be necessary o include a
nucleotide sequence that encodes a peptide sequence nec-
essary for such processing. For example, a peptide sequence
which is recognized by and functional in the transgeni
plant, for example, to facilitate the entry of the ant
the endoplasmic reticulum may be necessary, Le., si
Sequence.

Transformation of Plants and Plam Cells

[0105] Plants and plant cells nuclei and plastids may be
transformed using any method known in the art. In an
embodiment of the present invention, Agrobacterium is
employed to introduce the vector of the present invention in
nuclear transformation. Such transformation preferably uses
binary Agrobacterinm T-DNA vectors (Bevan, 1984, Nue.
Acid Res. Vol 12, pages 8711-8721) and the co-cultivation
procedure (Horsch et al.,, 1985, Science Vol. 227, pages
1229-1231). Generally, the Agrobacterinm transformation
system is used to engineer dicotyledonous plants (Bevan et
al., 1982, Ann. Rev. Gener Vol. 16, pages 357-384; Rogers ct
al., 1986, Methods Enzymol. Vol. 118, pages 627-641). The
Agrobacterium transformation system may also be used to
transform, as well as transfer, DNA 1o monocotyledonous
plamts and plant cells (see Hemasteen et al., 1984, EMBO.J.
Vol. 3: pages 3039-3041; Hoovkaas-Van Slogleren et al.,
1984, Nature Vol. 311, pages 763-764; Grimsley ¢t al., 1987,
Nature Vol. 325, pages 1677-179; Boulton et al., 1989, Plant
Mal. Biol. Vol. 12, pages 31-40; and Gould et al., 1991,
Plant Physiol. Vol. 95, pages 426-434),

[0106] In other embodiments, various alternative methods
for introducing recombinant nucleic acid constructs into
plants and plant cells may also be utilized. These other
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methods are particularly useful where the target is a mono-
cotyledonous plant or plant cell. Alternative gene transfer
and transformation methods include, but are not limited to,
particle gun bombardment (biolistics), protoplast transfor-
mation through calcium-, polyethylene glycol (PEG)- or
clectroporation-mediated uptake of naked DNA (see Pasz-
kowski ¢t al., 1984, EMBO J. Vol. 3, pages 2717-2722;
Potrykus et al. 1985, Molec. Gen. Genet, Vol. 199, pages
169-177; Fromm ¢t al., 1985, Proc. Nat. Acad. Sci. USA Vol
82, pages 5824-5828; and Shimamoto, 1989, Nature Vol
338, pages 274-276) and clectroporation of plant tissues
(D"Halluin ¢t al., 1992, Plant Cell Vol. 4, pages 1495-1505).
Additional methods for plant cell transformation include
microinjection, silicon carbide mediated DNA uptake
(Kaeppler et al., 1990, Plant Cell Reporter Vol. 9, pages
415-418), and microprojectile bombardment (see Klein et
al., 1988, Proc. Nat. Acad. Sci. USA Vol. 85, pages 4305-
4309; and Gordon-Kamm et al., 1990, Plant Cell Vol. 2,
pages 603-618). In any methods, selectable markers may be
used, at least initially, in order 1o determine whether trans-
formation has actually occurred. Useful selectable markers
include enzymes which confer resistance to an antibiotic,
such as gentamycin, hygromycin, kanamycin and the like.
Alternatively, markers which provide a compound identifi-
able by a color change, such as GUS, or lumineseence, such
as luciferase, may be used.

[0107] The chimeric gene may also comprise a gene
swilch mechanism which determines under what conditions
or when the coding sequence is to be expressed. The gene
swilch may be a chemically induced promoter or a tempera-
ture controlled promoter, for example.

[0108] In a specific embodiment, each plastid transforma-
tion construct (pCV1, pCV6 or pCVE, and its derivatives
containing an S1 with nucleotide (but not amino acid)
changes to optimize codon usage for expression in plants)
was introduced by particle gun bombardment into tobacco
(Staub and Maliga, 1994, Plant Journal Vol. 6, pages
547-553) and tomato (Ruf et al., 2001, Nature Biotech Vol.
19, pages 870-875). In a specific embodiment, production of
transgenic tobacco and transgenic letluce expressing S1 or
M antigen by nuclear transformation was carried out using
Agrobacterinm-mediated transformation  (Horsch et al.,
1985, Science Vol. 227, pages 1227-1231) with plasmids
pCV2 [and its derivative containing an S1 with nucleotide
(but not amino acid) changes 1o oplimize codon usage for
expression in plants] and pCV4, respectively. In another
specific ¢embodiment, production of transgenic lomato
expressing S1 or M antigen by nuclear transformation is
carried oul.

[0109]  According to the present invention, a wide variety
of plants and plant cell systems may be engincered for the
desired  physiological and  agronomic  characteristics
described herein using the nucleic acid constructs of the
present invention and the various transformation methods
mentioned above. In preferred embodiments, target plants
and plant cells for engineering include, but are not limited to,
those monocotyledonous and dicotyledonous plants, such as
crops including grain crops (e.g., wheat, maize, rice, millet,
barley), tobacco, fruil crops (¢.g., tomato, apple, pear, straw-
berry, orange), forage crops (e.g., alfalfa), root vegetable
crops (e.g., carrol, polato, sugar beets, vam), leafy vegetable
crops (e.g., lettuee, spinach); flowering plants (¢.g., petunia,
rose, chrysanthemum), conifers and pine trees (e.g., pine fir,
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spruce); plants used in phytoremediation (e.g., heavy metal
accumulating plants); oil crops (e.g., sunflower, rape seed);
and plants used for experimental purposes (e.g., Arabidop-
5i8).

Screening of Transformed Plants and Plant Cells

[0110]  According to the present invention, desired plants
may be obtained by engineering one or more of the vectors
expressing SARS-CoV antigens as described herein into a
variety of plant cell types, including but not limited 1o,
protoplasts, tissue culture cells, tissue and organ explants,
pollens, embryos, as well as whole plants. In an embodiment
of the present invention, the engineered plant material is
selected or sereened for transformants (those that have
incorporated or integrated the introduced gene construct(s))
following the approaches and methods described below. An
isolated transformant may then be regenerated into a plant
and progeny thereof via sexual or asexual reproduction or
growth. Alternatively, the engineered plant material may be
regenerated into a plant before subjecting the derived plant
to selection or screening for the marker gene traits. Proce-
dures for regenerating plants from plant cells, tissues or
organs, either before or after selecting or screening for
marker gene(s), are well known to those skilled in the art,
[0111]  Atransformed plant cell, callus, tissue or plant may
be identified and isolated by selecting or sereening the
engineered plant material for traits encoded by the marker
genes present on the transforming DNA. For instance,
selection may be performed by growing the engineered plant
1al on media containing inhibitory amount of the
ic or herbicide to which the transforming gene
construct confers resistance. Further, transformed plants and
plant cells may also be identificd by screening for the
activities of any visible marker genes (e.g., the [-glucu-
ronidase, lueciferase, B or Cl genes) that may be present on
the vector of the present invention. Such selection and
screening methodologies are well known to those skilled in
the art.

[0112] Physical and biochemical methods may also be
used to identify plant or plant cell transformants containing
the gene constructs of the present invention. These methods
include but are not limited to: 1) Southern analysis or PCR
amplification for detecting and determining the structure of
the recombinant DNA insert; 2) Northern blot, §1 RNase
protection, primer-extension or reverse transcriptase-PCR
amplification for detecting and examining RNA transcripts
of the gene constructs; 3) enzymatic assays for detecting
enzyme activity, where such gene products are encoded by
the gene t.cmslru(.l, 4) pmln.ln gel electrophoresis (PAGE),
Western blot technig precipitalion, of enzyme-
linked immunoassays, where the gcm. construct products are
proteins. Additional techniques, such as in situ hybridiza-
tion, enzyme staining, and immunostaining, also may be
used 1o detect the presence or expression of the recombinant
construct in specific plant organs and tissues. The methods
for doing all these assays are well known to those skilled in
the art.

[0113] In a specific embodiment, the selectable marker
gene aadA, which specifies spectinomycin-resistance, is
driven from the rice plastid 165 rRNA operon (rm) promoter
in plastid transformation. In a specific embodiment, the
selectable marker gene nptll, which specifies kanamycin-
resistance, is driven by the NOS (nopaline synthase) pro-
moter in nuclear transformation.
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[0114] The present invention relates 1o transgenic and
transplastomic plants that express one or more epitopes of
the SARS-CoV virus. A transgenic or transplastomic plant
expressing a SARS-CoV antigen clicits the production of
antibodies against SARS-CoV by the subject after ingestion
of the modified plant or plant parts by a subject; or admin-
istration of plant extract to a subject using methods known
in the art,

[0115] Examples of plants are monocots, dicots, crop
plants (i.c., any plant species grown for purposes of agri-
culture, food production for animals including humans,
plants that are typically grown in groups of more than about
10 plants in order to harvest the entire plant or a part of the
plant, e.g., a fruit, a flower or a crop, e.g., Wobacco, grain, that
the plants bear, ete.), trees (Le., fruit trees, trees grown for
wood production, trees grown fur decoration, eic.), flowers
of any kind (i.c., plants grown for purposes of decoration, for
example, following their harvest), cacluses

[0116] Further examples of plants in which the SARS-
CoV viral anti may be d include Viridiplantae
Streptophyta, Embryophyta, Tracheophyta, Euphyllophytes,
Spermatophyta, Magnoliophyta, Liliopsida, Commelinidae,
Poales, Poaceae, Oryza, Orvza sativa, Zea, Zea mays, Hor-
dewm, Hordeum vulgare, Triticum, Triticum aestivim, Eud-
icotyledons, Core eu:lu:al%, Mtendae, Euasterids, Rosidae,

Eurosids 11, Brassicales, B cae, Arabidoy Mag-
noliopsida, Sol Solanales, Solanaceae, Soll and
Nicotiana.

[0117] Also included are, for anmplc crops of pnrllcular
interest including Sol pre and
fresh market tomatoes, pepper and c_ggp!anl leafy plam:;
including lettuce and spinach; Brassicas, including broceoli,
brussels sprouts, calabrese, cale, cauliflower, red cabbage
and white cabbage; cucurbits, including cucumber, melon,
watermelon, zucchini and squash; large sceded plants,
including peas, beans and sweetcorn; rooted plants, includ-
ing carrots and onions; vegetatively propagated plants,
including berries, grapes, banana, pincapple, kiwifruit, and
rosaceous fruit and nut crops; and tropical crops, including
mango and papaya.

[0118] Thus, the invention has use over a broad range of
plants including, but not limited to, species from the genera
Anacardium, Arachis, Asparagus, Atropa, Avena, Brassica,
Citrus, Citrullus, Capsicum, Carthamus, Cocos, Coffea,
Cucumis, Cucurbita, Daucus, Flaeis, Fragaria, Glycine,
Gossypium, Helianthus, Hewerocallis, Hordeum, Hyoscya-
mus, Lactuca, Linwn, Lolium, Lupinus, Lycopersicon,
Malus, Manifior, Majorana, Medicago, Nicotiana, Olea,
Oryza, Paniewn, Panneserwn, Persea, Phaseolus, Pista-
chia, Pisum, Pyrus, Prunus, Raphanus, Ricinus, Secale,
Senecio, Sinapis, Solanum, Sorghum, Theobromus, Trigo-
nella, Titicum, Vicia, Vitis, Vigna, and Zea.

Vaccine For and Administration

[0119] The invention also provides vaccine formulations
containing extracts of the modified plants of the present
invention, which are suitable for administration 1o elicil a
protective immune (humoral and/or cell mediated) response
against certain antigens, e.g., for the treatment and preven-
tion of SARS.

[0120] Suitable preparations of such vaccines include
injectables, either as liquid solutions or suspensions, solid
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forms suitable for solution in, or suspension in, liquid prior
1o injection, may also be prepared. The preparation may also
be emulsified, or the proteinaceous molecules encapsulated
in liposomes, The active immunogenic ingredients are often
mixed with carriers, vehicles or excipients which are phar-
maceutically acceptable and compatible with the active
ingredient. Suitable excipients are, for example, waler,
saline, buffered saline, dextrose, glyeerol, ethanol, sterile
isolonic aqueous bufler or the like and combinations thereol.
In addition, if desired, the vaccine preparation may also
include minor amounts of auxiliary substances such as
welling or emulsifying agents, pH bulfering agents, and/or
adjuvants which enhance the effectiveness of the vaccine.

[0121] Examples of adjuvants which may be effective,
include, but are pot limited to: aluminum  hydroxide,
N-acetyl-muramyl-L-threonyl-D-isoglutamine  (the-MDP),
N-acetyl-nor. yl-L-alanyl-D-isogl i N-acetyl-
muramyl-L-alanyl-D-isoglutaminyl-L-alanine-2-(1'-2-di-
palmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-ethy-
lamine,

[0122] The effectiveness of an adjuvant may be deter-
mined by measuring the induction of anti-idiotype antibod-
ies directed against the injected modified plant extract
formulated with the particular adjuvant.

[0123] The composition can be a liquid solution, suspen-
sion, emulsion, tablet, pill, capsule, sustained release for-
mulation, or powder. Oral formulation can include standard
carriers such as pharmaceutical grades of mannitol, laclose,
starch, magnesium stearate, sodium saccharine, cellulose,
magnesium carbonate.

[0124] In another embodiment, the composition can be
delivered in a vesicle, in particular a liposome (see Langer,
1990, Scienice 249:1527-1533; Treat ¢t al., in Liposomes in
the Therapy of Infectious Disease and Cancer, Lopez-Ber-
estein and Fidler (eds.), Liss, New York, pp. 353-305 (1939);
Lopez-Berestein, ibid., pp. 317-327; see generally ibid.).

[0125] Generally, the ingredients are supplied either sepa-
rately or mixed together in unit dosage form, for example, as
a dry lyophilized powder or water-free concentrate in a
hermetically sealed container such as an ampoule or sachette
indicating the quantity of active agent. Where the compo-
sition is administered by injection, an ampoule of sterile
diluent can be provided so that the ingredicnts may be mixed
prior 1o administration,

[0126] In a specific embodiment, the lyophilized modificd
immunoglobulin of the invention is provided in a first
container; a second container comprises diluent consisting
of an aqueous solution of 50% glycerin, 0.25% phenol, and
an antiseptic (e.g., 0L005% brilliamt green).

[0127] The invention also provides a pharmaceutical pack
or kil comprising one or more containers filled with one or
more of the ingredients of the vaccine formulations of the
invention, Associated with such s.omamer(s'] can be a nmn.‘e
in the form preseribed by a gover 1 agency 1

the manufacture, use or sale of pharmaceuticals or bmlo;,u.al
products, which notice reflects approval by the agency of
manufacture, use or sale for human administration.

[0128] The compositions may, if desired, be presented in
a pack or dispenser device which may contain one or more
unit dosage forms containing the active ingredient, The pack
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may for example comprise metal or plastic foil, such as a
blister pack or transdermal patch. The pack or dispenser
device may be accompanied by instructions for administra-
tion. Composition comprising an extract of the invention
formulated in a compatible pharmaceutical carrier may also
be prepared, placed in an appropriate container, and labeled
for treatment of an indicated condition.

[0129] The subject to which the vaccine is administered is
preferably a mammal, most preferably a human, but can also
be a non-human animal including but not limited to rabbits,
goals, cows, pigs, sheep, horses, civels, rodents, raccoons,
raccoon dogs, dogs, ferrets, ferret Badger, cats, and avian
species.

[0130] Many methods may be used to introduce the vac-
cine formulations of the invention; these include but are not
limited to oral, intracerebral, intradermal, intramuscular,
intraperitoneal,  intravenous, subcutancous,  intranasal
routes, and via scarification (scratching through the top
layers of skin, e.g., usmg a bifurcated needle) or any other

fard routes of i ion. In a specific embodiment,
scarification is emploved.

[0131] The precise dose of the extract of the modified
plant 1o be emploved in the formulation will also depend on
the route of administration, and the nature of the patient, and
should be decided according to the judgment of the practi-
tioner and cach patient’s circumstances according 1o stan-
dard clinical techniques. An effective immunizing amount is
that amount sufficient to produce an immune response o the
SARS-CoV viral ¢pitope in the host (i.e., an anti
reaction) to which the vaccine preparation is adminis ered.
Effective doses may also be extrapolated from dose-re-
sponse curves derived from animal model test systems.

[0132] The present invention provides methods of vacei-
nation against SARS. The methods comprise administering
whole modificd plants or plant parts, extracts, 1o a subject for
the production of antibodies against SARS- (u\" wral anli-
gens. In preferred embodi the is ed
by ingestion of the modified plants or injection of the
modified plant extracts, In certain embodiments, a first
vaecine comprising a modified plant extract transformed by
a vector for expression of a 8§ antigen may be administered
prior to, simultancously with, or after administration of a
second vaccine comprising a modified plant extract trans-
formed by a vector for expression of a M antigen. The term
“concurrently” is not limited to the administration of pro-
phylactic or therapeutic composition at exactly the same
time, but rather it is meant that the composition of the
present invention and the other agent are administered 10 a
mammal in a sequence and within a time interval such that
the composition comprising the polynucleotides can act
together with the other composition to provide an increased
benefit than if they were administered otherwise. In various
embodiments, the prophylactic or therapeutic compositions.
are administered less than 1 hour apart, at about 1 hour apart,
at about 1 hour to about 2 hours apart, at about 2 hours to
about 3 hours apart, at about 3 hours to about 4 hours apart,
at about 4 hours 1o about 5 hours apart, at about 5 hours 1o
about 6 hours apart, at about 6 hours to about 7 hours apart,
at about 7 hours 1o about 8 hours apart, at about 8 hours 1o
about 9 hours apart, at about 9 hours to about 10 hours apart,
at about 10 hours 1o about 11 hours apart, at about 11 hours
to about 12 hours apart, no more than 24 hours apart or no
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h

maore than 48 hours apart. In preferred embodi W or
more components are administered within the same patient
visit,

[0133] In other embodi the prophyl or thera-
peutic compositions are administered at about 30 minutes, at
about 1 hour apart, at about 1 hour to about 2 hours apart,
at about 2 hours 1o about 3 hours apart, at about 3 hours 1o
about 4 hours apart, at about 4 hours 1o about 5 hours apart,
at about 5 hours to about 6 hours apart, at about 6 hours to
about 7 hours apart, at about 7 hours to about 8 hours apart,
at about 8 hours to about 9 hours apart, at about 9 hours 1o
about 10 hours apart, at about 10 hours to about 11 hours
apart, at about 11 hours 1o about 12 hours apart, at about 1
to 2 days apart, at about 2 1o 4 days apart, at about 4 1o 6 days
apart, at about 1 week part, at about 1 to 2 weeks apart, or
more than 2 weeks apart. One skilled in the art would be able
to determine such a time frame by determining the half life
of the administered compositions.

[0134] In certain embodiments, the prophylactic or thera-
peutic compositions of the invention are cyclically admin-
istered 1o a subject. Cycling therapy involves the adminis-
tration of a first composition for a period of time, followed
by the administration of a second composition and/or third
composition for a period of time and repeating this sequen-
tial administration. Cycling therapy can reduce the devel-
opment of resistance 1o one or more of the therapies, avoid
or reduce the side effects of one of the therapies, and/or
improves the efficacy of the treatment.

peutic or prophylactic composition administered, the
severily and type of disease or disorder, the route of admin-
istration, as well as age, body weight, response, and the past
medical history of the patient. Suitable regimens can be
selected by one skilled in the art by considering such factors
and by following, for example, dosages reported in the
literature and recommended in the Physician's Desk Refer-
ence (56" ed., 2002).

[0138] Various delivery systems are known and can be
used to administer the therapeutic or prophylactic compo-
sition of the present invention, e.g., encapsulation in lipo-
somes, microparticles, microcapsules, recombi cells
capable of expressing the antibody or antibody fragment,
receptor-mediated endocytosis (see, e.g., Wu and Wu, J.
Biol. Chem. 262:4429-4432 (1987)), construction of a
nucleic acid as part of a retroviral or other veclor, ete.
Methods of administering a prophylactic or therapeutic
composition of the invention include, but are not limited to,
parenteral administration (e.g., intradermal, intramuscular,
intraperitoneal, intravenous and subcutancous), epidural,
and mucosal (¢.g., intranasal and oral routes). In a specific
embodiment, prophylactic or therapeutic composition of the
invention is admini 1 inir larly, intra Iy, or
subcutancously. The prophylactic or therapeutic composi-
tion may be admini: 1 by any © i route, for
e¢xample by infusion or bolus injection, by absorption
through epithelial or mucocutaneous linings (e.g., oral
mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents.

[0135] In certain embodiments, prophylactic or therag

lic compositions are administered in a cyele of less than
about 3 weeks, about once every two weeks, about once
every 10 days or about once every week. One cycle can
comprise the ad ion of a tl ic or prophylactic
composition by infusion over about 90 minutes every cycle,
about 1 hour every cycle, aboul 45 minutes every cyele.
Each cyele can comprise at least 1 week of rest, an least 2
weeks of rest, at least 3 weeks of rest. The number of cycles
administered is from about 1 1o aboul 12 cyeles, more
typically from about 2 1o about 10 cycles, and more typically
from about 2 to about § cycles.

[0136] In yet other embodiments, the therapeutic and
prophylactic compositions of the invention are administered
in ic dosing cither by ous infu-
sion or frequent administration without extended rest peri-
ods. Such metronomic administration can involve dosing at
constant intervals without rest periods, The dosing regimens
encompass the chronic daily administration of relatively low
doses for extended periods of time. In preferred embodi-
ments, the use of lower doses can minimize toxic side effects
and climinate rest periods. In certain embodiments, the
therapeutic and prophylactic compositions are delivered by
chronic low-dose or continuous infusion ranging from about
24 hours 1o about 2 days, 1o about 1 week, to about 2 weeks,
1o about 3 weeks 1o aboul 1 month to about 2 months, to
about 3 months, to about 4 months, to about 5 months, t©
about 6 months. The scheduling of such dose regimens can
be optimalized by the skilled physician.

[0137] The dosage amounts and frequencies of adminis-
tration provided herein are encompassed by the terms thera-
peutically effective and prophylactically effective. The dos-
age and frequency further will typically vary according to
factors specific for each patient depending on the specific

Administration can be sy ic or local.

[0139] In a specilic embodiment, it may be desirable 1o
administer the prophylactic or therapeutic composition of
the invention locally to the area in need of treatment; this
may be achieved by, for example, and not by way of
limitation, local infusion, by injection, or by means of an
implant, said implant being of a porous, non-porous, or
gelatinous material, including membranes, such as sialastic
membranes, or fibers.

[0140] In wet another embodiment, the prophylactic or
therapeutic composition can be delivered in a controlled
release or sustained release system. In one embodiment, a
pump may be used to achieve controlled or sustained release
(see Langer, supra; Sefton, 1987, CRC Crir. Ref. Biomed.
Eng. 14:20; Buchwald ct al., 1980, Surgery 88:507; Saudek
etal, 1980, N Engl. J. Med. 321:574). In another embodi-
ment, polymeric materials can be used to achieve controlled
or sustained release of the therapeutic or prophylactic com-
position of the invention (see e.g., Medical Applications of
Controlled Release, Langer and Wise (eds.), CRC Pres.,
Boca Raton, Fla. (1974); Controlled Drug Bioavailability,
Drug Product Design and Performance, Smolen and Ball
(eds.), Wiley, New York (1984); Ranger and Peppas, 1983,
J., Macromol. Sci. Rev. Macromol, Chem. 23:61; see also
Levy et al., 1985, Science 228:190; During et al., 1989, Ann.
Newral, 25:351; Howard et al., 1989, . Newrosurg. 7 1:105);
U.S. Pat. No. 5,679,377, U.S. Pat. No. 5,916,597, U.S. Pat.
No. 5,912,015 U.S. Pal. No. 5980,463; US. Pal. No,
5,128,326, PCT Publication No. WO 99/15154; and PCT
Publication No. WO 99/20253. Examples of polymers used
in sustained release formulations include, but are not limited
1o, polv(2-hydroxy ethyl methacryvlate), poly(methyl meth-
acrylate),  polv(acrylic  acid),  poly(ethylene-co-vinyl
acetate), poly(methacrylic acid), polyglyeolides (PLG),
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polyanhydrides, poly(N-vinyl pyrrolidone), poly(vinyl alco-
hol), pelyacrylamide, poly(ethylene glycol), polylactides
(PLA), polw(lactide-co-glycolides) (PLGA), and poly-
orthoesters. In a preferred embodiment, the polymer used in
a suslained release formulation is inert, free of leachable
impurities, stable on storage, sterile, and biodegradable. In
yet another embodiment, a controlled or sustained release
system can be placed in proximity of the prophylactic or
therapeutic target, thus requiring only a [raction of the
systemic dose (see, e.g., Goodson, in Medical Applications
of Controlled Release, supra, vol. 2, pp. 115-138 (1984)).
[0141] Controlled release systems are discussed in the
review by Langer (1990, Science 249:1527-1533). Any
technique known to one skilled in the art can be used io
produce sustained release formulations comprising one or
more therapeutic composition of the invention. See, e.g.,
U.S. Pat, No. 4,526,938, PCT publication WO 91/05548,
PCT publication WO 96/20698, Ning ¢t al., 1996, “Intratu-
moral Radioimmunotheraphy of a Human Colon Cancer
Xenograft Using a Sustained-Release Gel,” Radiotherapy &
Oncology 39:179-189, Song et al., 1995, “Antibody Medi-
ated Lung Targeting of Long-Circulating Emulsions,” PDA
Journal of Pharmaceutical Science & Technology 50:372-
397, Cleek et al,, 1997, “Biodegradable Polymeric Carriers
for a bFGF Antibody for Cardiovascular Application,” Pro.
Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854, and
Lam et al, 1997, “Mi psulation of Recombi
Humanized Monoclonal Antibody for Local Delivery,”
Proc. Int’l. Symp. Control Rel. Bioact. Mater. 24:759-760,
cach of which is incorporated herein by reference in their
entiretics.

[0142] Antibodies may be isolated from a subject after
administration of the vaccine of the present invention.
Methods of production of antibodies against SARS com-
prise administering an effective amount of modified plant 1o
a subject and isolating antibodies from a sample of the
subject after a period of time. The sample may be a bio-
logical fluid, such as blood, serum, plasma, saliva, urine,
stool, sputum, nasopharyngeal aspirates, cells and tissues.

Demonstration of Prophylactic and Therapeutic Utility

[0143] The present invention provides methods for pre-
venting, treating, ameliorating, and/or managing SARS by
administration of the modified plants of the present inven-
tion 1o a subject in need thereol. Modified plants that are
useful for the methods of the invention can be screened or
assaved in a variety of ways for efficacy in trealing or
preventing SARS.

[0144] First, the immunopotency of a vaccine formulation
containing the modified plant or extracts of the plant of the
invention can be determined by monitoring the immune
resp of test following i i with the
vaccine. Generation of a humoral response may be taken as
an indication of a generalized immune response, other
components of which, particularly cell-mediated immunity,
may be important for protection against a disease. Test
animals may include mice, rabbits, chimpanzees and even-
tally human subjects. A vaccine made in this invention can
be made 1o infeet chi CXperi Ily. However,
since chimpanzees are a protected species, the antibody
response 1o a vaccine of the invention can first be studied in
a number of smaller, less expensive animals, with the goal
of finding one or two best candidate modified plants that
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produce the best combinations of SARS-CoV viral epitopes
to use be used in chimpanzee efficacy studies.
[0145] The safety of the vaceine can also be determined by
observing or monitoring symptoms of subjects after admin-
istration of vaccine to a test subject. In a specific embodi-
ment, the entire genome of SARS-CoV is used in the
vaccine. In preferred embodiment, the plant express less
than 10%, less than 209, less than 25%, less than 307, less
than 35%, less than 40%, less than 45%, less than 507, less
than 55%, less than 609, less than 65%, less than 70%, less
than 80%, less than 90% of the SARS-CoV polypeptides,
[0146] The immune response of the test subjects can be
analyzed by various approaches such as the reactivity of the
| i serum Lo anti as assayed by known
techniques, ¢.g., enzyme linked immunosorbent  assay
(ELISA), i i precip ele.; or
protection from infection and/or attenuation of discasc
symploms in immunized hosts,

iblots, rad ipitations

[0147] As one example of suitable animal testing, the
vaccine composition of the invention may be tested in
rabbits for the ability to induce an immune response to the
SARS viral antigens. For example, male specific-pathogen-
free (SPF) young adult New Zealand White rabbits may be
used. The test group of rabbits cach receives an effective
amount of the vaceine, via any route of administration, e.g.,
ingestion of modified plant or injection of modified plant
extract. A control group of rabbits receives an injection in 1
mM Tris-HCl pH 9.0 of the vaccine containing the same
kind of plant extract from an unmodified plant of the same
type. Blood samples may be drawn from the rabbits every
one or two weeks, and serum analyzed for antibodies
specific for the viral antigen was directed using, c.g., a
radioimmunoassay (Abbott Laboratories). The presence of
antibodies may be assayed using an ELISA. Because rabbits
may give a variable response due o their outbred nature, it
may also be useful to test the vaccines in mice.

[0148] In one embodiment, the invention relates to bio-
logical material collected from subjects to which the modi-
fied plants and/or plant extracts were administered, either by
injection or ingestion. The biological material can be tested
for the presence of SARS-CoV polypeptides or {ragments
thereof. Biological materials include, but are not limited 1o,
blood, serum, plasma, saliva, urine, stool, sputum, nasopha-
ryngeal aspirates, cells and tissues, The biological material
can be collected 1 hour, 2 hours, 6 hours, 12 hours, 24 hours,
2 days, 3 days, or 1 week after administration of the
modified plant and/or plant extracts of the present invention,

[0149] In addition, a modified plant of the invention may
be tested by first administering the modified plant 1o a test
subject, either animal or human, and then isolating the
anti-anti-idiotypic antibodies (i.c., the Ab3 antibodics) gen-
erated as part of the anti-idiotype response 1o the wviral
antigens. The isolated Ab3 may then be tested for the ability
to bind the particular viral antigen (e.g., by any immunoas-
says known in the art, for example, but not limited to,
radivimmunoassays, ELISA, “sandwich™ immunoassay, gel
diffusion precipitin reactions, immunodiffusion assays,
western blots, precipitation reactions, agglutination assays,
complement fixation assays, immunofluorescence assays,
protein A assays, immunoelectrophoresis assays, eic.)

[0150] Inone aspect where the vaceine is dirccted against
SARS-CoV viral antigen, the efficacy of the isolated Ab3 for
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treating SARS is screened by culturing SARS-CoV virus
infected cells from a culture or a patient, contacting the cells
with the Ab3 antibody to be tested, and comparing the
proliferation or survival of the contacted cells with the
proliferation or survival of cells not so contacted with the
Ab3 antibody, wherein a lower level of proliferation or
survival of the contacted cells indicates that the Ab3 anti-
body (which was elicited by immunization with the SARS-
CoV viral antigen) is effective 1o treat the SARS in the
patient. Many assays standard in the art can be used 1o assess
such survival and/or growth; for example, cell proliferation
can be assayed by measuring *H-thymidine incorporation,
by direct cell count, by detecting changes in transcriptional
activity of known genes such as proto-oncogenes (e.g., fos,
myc) or cell eycle markers; cell viability can be assessed by
trypan blue staining, differentiation can be assessed visually
based on changes in morphology.

[0151] The present invention also provides antibodies
against the SARS-CoV virus subseq 1o the ad

tion of the modified plant of the invention to a subject in
need thereof. An antibody that immunospecifically binds an
antigen of the SARS-CoV virus may also be tested dircetly
in vivo. To monitor the effect of an antibody of the invention,
the level of the antigen is measured at suitable time intervals
before, during, or after administration of the vaccine. Any
change or absence of change in the amount of the antigen
can be identificd and correlated with the effeet of the
treatment on the subject.

[0152] In particular, in the case of SARS, the serum levels
of a SARS-CoV antigen bears a direct relationship with
severity of SARS. Generally, a decrease in the level of
antigen is associated with efficacious treatment. The serum
levels of SARS-CoV antigens in a treated subject can be
measured every 1 hour, 2 hours, 3 hours, 6 hours, 12 hours,
24 hours, 2 days, 3 days, or 1 week after administration of
the modified plant and/or plant extracts of the present
invention to said subject.

[0153] In a preferred aspect, the approach that can be
taken is 1o determine the levels of antigen at different time
points and o compare these values with a baseline level. The
baseline level can be cither the level of the marker present
in normal, disease free individuals; and/or the levels present
prior to treatment, or during periods of stability. These levels
can then be correlated with the disease course or treatment
oulcome.

[0154] The levels of antigen can be determined by any
method well known in the art. For example, SARS-CoV
wviral antigen can be quantitated by known immunodiagnos-
tic methods such as blotling i precipitati
using any antibody against SARS-CoV antigen.

[0155] The gth of the i P in vivo to the
viral antigen may be determined by any method known in
the art, for example, but not limited to, delayed hypersen-
sitivity skin tests and assays of the activity of cytolytic
T-lymphocytes in vitro.

[0156] Delayed hypersensitivity skin tests are of greal
value in the testing of the overall immunocompetence and
cellular immunity to an antigen. Proper technique of skin
testing requires that the antigens be stored sterile at 4% C.,
protected from light and reconstituted shortly before use, A
25- or 27-gauge need ensures intradermal, rather than sub-
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cutaneous, administration of antigen. Twenty-four and 48
hours after intradermal administration of the antigen, the
largest dimensions of both erythema and induration are
measured with a ruler. Hypoactivity 1o any given antigen or
group of antigens is confirmed by testing with higher
concentrations of antigen or, in ambiguous circumstances,
by a repeat lest with an intermediale test,

[0157] To test the activity of cytolytic T-lymphocytes,
T-lvmphocytes isolated from the immunized subject, e.g., by
the Ficoll-Hypaque centrifugation gradient technique, are
re-stimulated with cells bearing the antigen against SARS
was directed in 3 ml RPMI medium containing 10% fetal
calf serum. In some experiments, 33% secondary mixed
Ivmphocyte culure supernatant or 1L-2 is included in the
culture medium as a source of T eell growth factors. In order
to measure the primary response of eylolytic T-lymphocyies
after immunization, the isolated T cells are culiured with or
without the cells bearing the antigen. After six days, the
cultures are tesied for cyloloxity in a 4 hour *'Cr-release
assay. The spontancous “'Crerelease of the targets should
reach a level less than 20% if immunization was effective
(Heike et al., J. Immunotherapy Vol 15, pages 15-174).

[0158] The efficacy of the antibody can be assayed by
administering the antibody to a subject (either a human
subject or an animal model for the disease) and then moni-
toring cither the levels of the SARS-CoV viral antigens or
symptoms of the particular infectious discase, The levels of
the SARS-CoV viral antigens may be determined by any
method known in the art for assaying the levels of SARS-
CoV viral antigens, ¢.g., the viral titer, in the case of a virus,
or bacterial levels (for example, by culturing of a sample
from the patient), ete. A decrease in the levels of the viral
antigens or an elimination, amelioration or reduction in the
number of symptoms of SARS indicates that the antibody is
effective. Symptoms of SARS include, but are not limited to,
temperature of greater than 100.4° E. (>38° C.) (according to
the CDC), chills, headache, malaise, body aches, cough,
shortness of breath, difficulty breathing, and hypoxia. Radio-
graphic evidence of pneumonia, respiratory distress syn-
drome, and autopsy findings are also useful 1o determine
whether a subject is inflicted with, recovering from, or free
of SARS.

Efficacy of the Prophylactic and Therapeutic Utilities

[0159] Toxicity and efficacy of the prophylactic and/or
therapeutic protocols of the instant invention can be deter-
mined by standard pharmaceutical procedures in cell cul-
tures or experimental animals, ¢.g.. for determining the LD,
(the dose lethal 1o 504 of the population) and the EDs;, (the
dose therapeutically effective in 50% of the population). The
dose ratio between toxic and therapeutic effects is the
therapeutic index and it can be expressed as the ratio
LD /EDy,. Prophylactic and/or therapeutic agents that
exhibit large therapeutic indices are preferred. While pro-
phylactic and/or therapeutic agents that exhibit toxic side
effects may be used, care should be taken to design a
delivery system that targets such agents to the site of affected
tissue in order to minimize potential damage 1o uninfected
cells and, thereby, reduce side cffects.

[0160] The data obtained from the cell culture assays and
animal studies can be used in formulating a range of dosage
of the prophylactic and/or therapeutic agents for use in
humans, The dosage of such agents lies preferably within a
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range of circulating concentrations that include the EDg,
with little or no toxicily. The dosage may vary within this
range depending upon the dosage form emploved and the
route of administration utilized. For any agent used in the
method of the invention, the therapeutically effective dose
can be estimated initially from cell culture assays. A dose
may be formulated in animal models to achieve a circulating
plasma concentration range that includes the 1C,, (ie., the
concentration of the test compound that achieves a half-
maximal inhibition of symptoms) as determined in cell
culture. Such information can be used o more accurately
determine useful doses in humans. Levels in plasma may be
measured, for example, by high performance liquid chro-
matography.

EXAMPLES

[0161] The following examples illustrate the generation of
transgenic or transplastomic tobacco plants that comprise
the M and/or S1 proteins of the SARS-CoV virus,
Plasmid Construction

[0162] The backbone for construction of these plastid
transformation vectors is derived from plasmid pVSR326
(Reddy et al,, 2002, Mol Breeding 9: 259-269; PCT inter-
national application no. PCT/EPO/12446, international
publication no. WO 01/42441). Plasmid pVSR326 utilizes
the tobacco plastid genome sequences spanning rbel-accD)
to target the reporter gene encoding fi-glucuronidase (GUS)
into the chloroplast genome by homologous recombination
(Reddy et al., 2002). The promoter and terminator for GUS
are derived from the rice plastid gene psbA; the psbA gene
encoding the photosystem 11 32 kD protein. The selectable
marker gene aadA, which specifies spectinomycin-resis-
tance, is driven from the rice plastid 168 rRNA operon (rm)
promoter and aadA is located adjacent to GUS (Reddy et al.,
2002). In the pMILVHis vectors, other than unique restriction
siles at this region, a start codon plus a (His)s-lag is
incorporated to facilitate the cloning and expression of
(His)g-tagged recombinant proteins.

Construction of pCV1, a Plastid Transformation Vector for
Expression of the 81 Antigen

[0163] The 2-kb Spel-Notl fragment encoding S1 minus
its start codon and signal peptide from pCRII-S1 was cloned
into the Nhel and Notl sites of pMLVHisA (FIG. 4). The
plasmid pCRII-51 was derived from pCRII (Invitrogen) and
contains a PCR-amplified fragment of S1. In the resultant
derivative, designated pCV1 (FIG. 1), amino acids 12-658
of S1 are fused in-frame 1o seventeen pMLVHisA-derived
residues, including the *ATG start codon and a (His)s-tag.
Plasmid pMLVHisA is designed with a (His)s-lag cnabling
recognition of the recombi protein using antisera against
the (His)e-tag in western blot analysis. Also, the (His)-lag
enables easy purification of the recombinant protein, if and
when required, using Ni-NTA Agarose (Qiagen) affinity
columns, The rice plastid psbA promoter drives expression
of the recombinant protein and the terminator is also psbA-
derived. The presence of flanking rbel. and aceD sequences
from the tobacco plastid genome enables homologous
recombination to occur, resulting in the incorporation of S1
(and aadA) into the plastid genome of the target plant.
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Construction of pCV2, a Nuclear Transformation Vector for
Expression of the S1 Antigen

[0165] The 2-kb BamHI-Xhol fragment of 51 encoding
amino acids 1-658 from pCRI-S1 was cloned into the
BamHI and Sall sites of pSa7 (FIG. 5), a plant nuclear
transformation vector. In this case, the signal peptide of $1
(amino acids 1-13) is retained because previous reports
suggest that the presence of endoplasmic reticulum-target-
ing signals on plant nuclear-expressed foreign proteins
results in improved protein stability (Richter et al., 2000,
Nature Biotech 18: 1167-1171; Sojikul et al,, 2003, Proc,
Natl. Acad. Seci. 1000 2209-2214). In the resultant plasmid,
pCV2 (FIG. 19), S1 is placed between the strong and
constitutive Cauliflower Mosaic Virus 355 promoter and the
nopaline synthase (NOS) terminator. This plasmid was
introduced from Escherichia coli 1o Agrobacterium tumefa-
ciens strain LBA4404 in the presence of E. coli helper strain
HB101/pRK2013 by triparental mating (Horsch et al., 1985,
Science 227: 1227-1231).

Construction of pCVS, a Plastid Transformation Vector for
Expression of the M Antigen

[0166] The 0.7-kb Neol-Sacl fragment encoding M from
plasmid pCRII-M was cloned into the Neol and Sacl sites of
pMLVHisA (FIG. 4) 10 generate pCV7. The plasmid
pCRII-M was derived from pCRIT (Invitrogen) and contains
a PCR-amplified frag) of M. Subsequently, plasmid
pCVT was digested with Neol and a (His),-tag was intro-
duced into this site using annealed oligomers ML527 (5'-
CATGGCCGCGCGGGGTTCTCATCATCAT-

CATCATCATGG-3; SEQ ID NO:10) and ML328 (5-
CATGCCATGATGATGATGATGATGAGAACCCCGCGC
GGC-35 SEQ 1D NO:11) 1o create pCVE (FIG. 7). The
resultant M expressed from pCVS is a (His)-tagged protein.

Construction of pCV4, a Nuclear Transformation Vector for
Expression of the M Antigen

[0167] The 0.7-kb BamHI fragment encoding M from
plasmid pCRII-M was cloned into the BamHI site of plant
nuclear transformation vector pSal3. Plasmid pSal3 was
derived from plasmid pSa7 (FIG. 5) by removal of a 0.58-kb
Sall fragment of SaPIN2a ¢cDNA followed by religation.

Construction of pCV6, a Plastid Transformation Vector for
Co-Expression of the S1 and M Antigens

[0168] A 1.2-kb partial BamHI fragment consisting of the
M-gene fused to the psbA terminator and the rrn promoter,
in this order, from plasmid pCV3 was cloned into the BamHI
unique site of plasmid pCV1 to generate plastid transfor-
mation vector pCV6 (FIG. 21) that co-expresses the S1 and
M antigens. Plasmid pCV3 was obtained by cloning a 0.7-kb
EcoRV-Sacl fragment encoding M from pCRII-M in the
Stul-Sacl sites of pMLVHisA.

Codon Usage Optimization of SARS-CoV 51 Gene by Site
Directed Mutagenesis

[0169] Plasmid pCRII-S1 was used as a mutagenesis tem-
plate for generating derivatives of codon usage optimization,
Mutagenesis was carried out by PCR with PfuTurbo DNA
polymerase using the “OuikChange Muli site-dirccted

[0164] Since plant chl genome S are
highly-conserved, the same construct was used for plastid
transformation of tobaceo and tomato, both belonging to the
same family Solanaceae.

is kit” (Stratagene), according to the manufactur-
er's specifications, Table | shows the oligonucleotides used
for site-directed mutagenesis. The amplification procedure
included denaturation at 95° C. for 1 min, followed by 30
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cyeles of denaturation (95% C. for 1 min), annealing (55° C.
for 1 min) and extension (65° C. for 12 min). The amplified
product was treated with Dpal to remove template DNA and
the mutated DNA was used in transformation of E. coli
XL10-Gold ¢ells. DNA sequencing analysis was performed
to confirm cach mutation. A total of 13 nucleotide changes
(as summarized in Table 1) incorporated in an “optimized”
S1 was then used for cloning in plastid and nuclear trans-
formation vectors.

TABLE 1

Oligonucleotides ueed for site-directed
mutagenesis of 51 for codon cptimization

Af-
fect
ed
Res-
idue Sequence of primer

Forward primers:
R18 5'-GGTAGTGACCTTGAC AGATGCACCACTT
TTGAT-3";

SEQ ID HO:12

T75 5'=GGEGTTTCATACTATTAATCATACTTTTG SEQ ID NO:13
GCARCCCTGTCATAC-3"

8113 5" =CCATGAACAACAAGTCACAG IO GTGAT SEQ ID MO:l4
TATTATTARCAATTCTACT-3';

5169 5" =AGTACATATCTGATGCCTTTICI CTTGA SEQ ID WO:lS
TGTTTCAGARARGTC-3" ;

L20% 5" -CCTATAGATGTAGTTCGTGATC I CCTT SEQ ID NO:16
CTGGTTTTAACACTTTG=-3" ;

T247 5" =CARGACATTTGGGGCACT TCAGCTGCAG  SEQ ID NO:17
COTAT=3";

A39E 5" -GATGATGTAAGACARATAGC TCCAGGAC SEQ ID NO:lE
ARACTGG-3";

507 5" -TCTTTTGAACTTTTARATGCACCTGOCA  S5EQ ID NO:19
CGGTTTGTGEACC=3" ;

T50% 5" -CTTTTARATGCACCTGCCACT GTTTGTG SEQ ID HO:20
GACCARRATTATC=3';

L5%7 5" -CTTCATCTGAAGTTGCTGTTCTT ATCAR  S5EQ ID NO:Z1
GATGTTARCTGCAC-3";

R620 5" -CAACTCACACCAGCTTGG AGAATATATT SEQ ID HO:22
CTACTGGARACARTG=3" 7

Reverse primers:
R13 5'-ATCARARGTGGTGCAJU] GTCAAGGTCA SEQ ID NO:23
CTACC=3";

RE620 5" -CATTGTTTCCAGTAGAATATAT U T CCA
MGCTGGTGTGAGTTG=3" ;

SEQ ID NO:24

*nuclectides in italics are mutated. The affected
codons are underlined.

Plant Transformation

Plastid Transformation of Tobacco and Tomato for Expres-
sion of the $1 and/or M Antigens

[0170] Each plastid transformation construct (pCV1,
pCV6 or pCVE, and its derivatives containing an 51 with
nucleotide (but not amino acid) changes to optimize codon
usage for expression in plants) was introduced by particle
gun bombardment inte wbacco (Staub and Maliga, 1994,
Plant Jowrnal 60 547-553) and tomato (Ruf et al., 2001,
Nature Biotech 19: 870-875).
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Plastid Transformation of Lyveapersicon esculentum cv.
ucs2B

[0171] Plastid transformation was carried out following
Ruf et al, 2001, by bombardment of young leaves with
ungsten particles coated with the desired DNA (pCV1,
pCVE or pCVE, and its derivatives containing an S1 with
nucleotide (but not amino acid) changes to optimize codon
usage for expression in plants).

[0172] Aseptical seeds were germinated on Murashige and
Skoog (MS) medium (Murashige and Skoog, 1962, Plysiol.
Plani. 15: 473-497), supplemented with agar (5 g/liter) and
sucrose (30 g/liter). For bombardment, voung leaves from
outgrowing axillary meristem were placed abaxial side
facing up on RMOP medium containing MS salts, 6-ben-
zylaminopurine (1 mg/liter), ci-naphthalene acetic acid (0.1
mg/liter), thiamine (1 mg/liter), myo-inositol (100 mgaiter),
agar (5 g/liter) at pH 5.7 and sucrose (30 g/liter). Bombard-
ment was carricd out using the particle delivery system,
PDS1000-He (Bio-Rad) and its aceessories. Tungsten par-
ticles (M 17) were coated with desired DNA and leaves
bombarded. After bombardment, leaves were cut into small
pieces and placed on RMOP selection medium containing
spectinomyein dihydrochloride (250 mg/liter). Greenish yel-
low calli were passaged for few more cyeles in the selection
medium 1o obtain homoplastomic plastid-containing calli.
From this calli plant regeneration will be achieved.

Plastid Transformation of N. tabacum cv. xanthi

[0173] Plastid transformation was carried out following
Svab and Maliga (Svab et al., 1993, Proc. Natl. Acad. Acad.
Sei. USA 90: 913-917) by bombardment of leaves with
tupngsten particles coated with the desired DNA (pCV1,
pCVo or pCVE, and its derivatives containing an S1 with
nucleotide (but not amino acid) changes 1o optimize codon
usage for expression in plants).

[0174] Ascptical seeds were germinated on Murashige and
Skoog (MS) medium (Murashige and Skoog, 1962, Pliysiol.
Plant. 15: 473-497), supplemented with agar (5 g/liter) and
sucrose (30 g/liter). For bombardment, leaves were placed
abaxial side facing up on RMOP medium containing MS
salts, 6-benzylaminopurine (1 mg/liter), e-naphthalene ace-
tic acid (0.1 mg/liter), thiamine (1 mg/liter), myo-inositol
(100 mg/diter), agar (5 gliter) at pH 5.7 and sucrose (30
g/liter). Bombardment was carried out using the particle
delivery system, PDS 1000-He (Bio-Rad) and its accesso-
rics. Tungsten particles (M 17) were coated with desired
DNA and leaves bombarded. After bombardment, leaves
were cut into small pieces and placed on RMOP selection

i ining spectinomycin dihydrochloride (500
mg/liter). The regenerated plantlets obtained following plas-
tid transformation of tobacco using vector pCV1 (FIG.
23F-23G) were passaged for five more cyeles in selection
medium to obtain homoplastomic plastid-containing plants.
Results of PCR analysis (FIG. 23H) using S1 primers

NO:25) and ML56T (5-CAACCTATAGATGTAGTTCG-3
SEQ 1D NO:26) and of northern blot analysis (FIG, 231)
using an **P-radiolabeled S1 probe are shown. FIG. 23]
shows blot lysis of plasto tobaceo
expressing a modified S1 (with nucleotide changes as stipu-
lated in Table 1) using Ni-NTA conjugate in detection of a
His-tagged S1 protein. The arrow indicates the expected
73-kDa (11is)5-S1 band.
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Nuclear Transformation of Tobacco and Lettuce for Expres-
sion of S1 or M Antigen

[0175] Production of i ic tot and 2
lettuce expressing S1 or M antigen by nuclear transforma-
tion was carried out using Agrobacterinm-mediated trans-
formation (Horsch et al, 1985, Science 227 1227-1231)
with plasmids pCV2 [and its derivative containing an S1
with nucleotide (but not amino acid) changes to optimize
codon usage for expression in planis] and pCV4, respec-
tively.

[0176] Following Agrobacterium-mediated  transforma-
tion, shoots of tobacco (FIG. 23A) and lettuce (FIG. 23C)
were rooted and the regenerated shoots (FIG. 23, B, D) were
used in PCR analysis using primers 355 and NOS-ter that
are located within the CaMV 358 promoter and the NOS-
terminator, respectively. Southern blot analysis using a **P-
labeled S1 probe of these PCR-amplified DNA is shown in
FIG. 23E. A 2.1-kb hybridizing band confirms the presence
of S1-containing transgenic lines (FIG. 23E; lanes 2-5).
Nuclear Transformation of Tobacco for Expression of
S1:GFP Antigen

[0177] Production of transgenic tobacco expressing a pro-
tein fusion consisting of the SARS-CoV S1 protein [used
with green fluorescent protein (GFP) was carried out using
Agrabacterium-mediated transformation (Horsch et al.
supra.) with plasmid pCV12.

[0178] Two days afier agroinfiliration, representative
tobaceo leaf epidermal cells were sclected and observed by
confocal microscopy (Yang Y. ¢t al., In vivo analysis of plant
promoters and transcription factors by agroinfiltration of
tobaceo leaves. Planr J. 20005 22: 543-551) of Agrobacte-
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rium tumefaciens 1L.BA4404 harboring plasmid pCVI12
expressing SLGFP fusion protein (FIG. 18, A, C) or
LEA4404 harboring pGDG expressing GFP alone (FIG. 18,
B, D). Bar represents 20 gm.

[0179] Western blot analysis was performed using anti-
bodies against GFP and sh i 3
SLGFP in the tobacco leaves following agroinfiltration.
Total protein (200 ug) extracted from tobacco leaves, infil-
trated with plasmid pGDG expressing GFP alone (FIG. 23,
lane 1) or plasmid pCV12 expressing S1:GEP fusion (FIG.
23, lane 2), were separated on a 8% SDS-PAGE gel, blotted
onto Hybond-C filters according 1o Sambrook et al. (1989,
Molecular Cloning: A Laboratory Manual. Cold Spring
Harbor Laboratory Press, Cold Spring Harbor), and cross-
reacted with antibodies against GFP (Clontech). The results
are shown in FIG. 24, wherein arrow indicates cross-
reacting S1:GFP band (caleulated size 99.1 kDa) and M is
the molecular mass marker.

[0180] Those skilled in the art will recognize, or be able 1o
ascertain using no more than routine experimentation, many
cquivalents 1o the specific embodiments of the invention
described herein. Such equivalents are intended 1o be
encompassed by the following claims.

[0181] All publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification to the same extent as if each
individual publication, patent or patent application was
specifically and individually indicated to be incorporated
herein by reference.

[0182] Citation or discussion of a reference herein shall
not be construed as an admission that such is prior art to the
present invention.

SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http:/seqdata.usplo.gov, ?page Request=docDetaild& DoclD=US200600535 16 A1 ).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).

1. A vector comprising an isolated nucleic acid which
nucleic acid sequence is set forth in SEQ 1D NO:T08 or 709,
or a fragment, derivative or analog thereof,

2. The vector in accordance with claim 1, wherein the
veelor is a plastid transformation vector.

3. The vector in accordance with claim 2, wherein the
vector is pCV1, pCV6, pCVE, or a derivative thereof con-
taining an S1 with at least one nucleotide change.

4. The vector in accordance with claim 1, wherein the
veelor is a nuclear transformation vector.

5. The vector in accordance with claim 4, wherein the
veelor is pCV2, pCV4, pCV12, or a derivative thercofl
containing an 81 with at least one nucleotide change.

6. The vector in accordance with claim 1, wherein the
isolated nucleic acid encodes the S protein of the SARS-
CoV virus, the M protein of the SARS-CoV virus, or both.

7. The vector in accordance with claim 1, wherein the
isolated nueleic acid comprises the nueleic acid sequence as
set forth in SEQ 1D NO:4023, 4025, or a fragment, deriva-
tive or analog thereof.

8. The vector in accordance with claim 1, wherein the
isolated nucleic acid encodes the amino acid sequence as set
forth in SEQ 11D NO:4024 or 4026, or a fragment, derivative
or analog thereof,

9. The vector in accordance with claim 1, wherein the
solated nucleic acid hybridizes under high stringency con-
ditions 10 the nucleic acid sequence of SEQ 1D NO:4023,
4025, 708, or 709, or a complement thercol.

10. A plant cell comprising an isolated nucleic acid which
nucleic acid sequence is set forth in SEQ 1D NO:T08, 709,
or a fragment, derivative or analog thereof,
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11. The plant cell in accordance with claim 10, wherein
the isolated nucleic acid encodes the S protein of the
SARS-CoV virus, the M protein of the SARS-CoV virus, or
both.

12. The plant cell in accordance with claim 10, wherein
the isolated nucleic acid comprises the nucleic acid sequence
as set forth in SEQ 1D NO:4023, 4025, or a fragment,
derivative or analog thereof.

13. The plant cell in accordance with claim 10, wherein
the isolated nucleic acid encodes the amino acid sequence as
set forth in SEQ 1D NO:4024 or 4026, or a fragment,
derivative or analog thereol,

14. The plant cell in accordance with claim 10, wherein
the isolated nucleic acid hybridizes under high stringency
conditions to the nucleic acid sequence of SEQ 1D NO:4023,
4025, 708, or 709, or a complement thereof.

15. The plant cell in accordance with claim 10, wherein
the plant cell is isolated from a plant selected from the group
consisting of tobacco, lettuce, tomato, potato, banana, corn,
rice, cereals, wheat, maize, barley, apple, pear, strawberry,
carrot, sugar beets, vam, kiwifruit, or spinach.

16. A plant cell comprising the vector in accordance with
claim 1.

17. A method of immunization against SARS comprising
administering 1o a subject a plant, wherein the plant com-
prises an isolated nucleic acid which nucleic acid sequence
is set forth in SEQ 1D NO:708, 709, or a fragment, deriva-
tive, analog, or vector thereol,

18. The method in accordance to claim 17, wherein the
solated nucleic acid encodes the S protein of the SARS-
CoV virus, the M protein of the SARS-CoV virus, or both.

19. The method in accordance 1o claim 17, wherein the
solated nucleic acid comprises the nucleic acid sequence as
set forth in SEQ 1D NO:4023, 4025, or a fragment, deriva-
tive or analog thereof,

20. The method in accordance to claim 17, wherein the
isolated nucleic acid encodes the amino acid sequence as set
forth in SEQ ID NO:4024 or 4026, or a fragment, derivative
or analog thercof.

21. The method in accordance to claim 17, wherein the
isolated nucleic acid hybridizes under high stringency con-
ditions to the nucleie acid sequence of SEQ 1D NO:4023,
4025, 708, or 709, or a complement thereof.

22. The method in accordance to claim 17, where the
administering to the subject is oral administration.

23, The method in accordance to claim 17, wherein
subject is human.

24. A method of immunization against SARS comprising
administering 10 a subject a vector in accordance with claim
1 and an acceptable pharmaceutical carrier.

25. The method in accordance 1o claim 24, wherein the
subject is human,

26. A plant comprising the isolated nucleic acid which
nucleic acid sequence is set forth in SEQ 1D NO:708, 709,
or a fragment, derivative or analog thereof.
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27. The plant in accordance with claim 26, which is
selected from the group consisting of tobacco, lettuce,
tomato, potato, banana, corn, rice, cereals, wheat, maize,
barley, apple, pear, strawberry, carrol, sugar beets, vam,
kiwifruit, or spinach.

28. A composition comprising a SARS-CoV viral antigen
produced by the plant cell of claim 10,

29. A composition comprising a SARS-CoV viral anligen
produced by the plant cell of claim 16,

30. A composition comprising a SARS-CoV viral antigen
produced by the plant of claim 26.

31. A method of detecting an antibody 10 a SARS-CoV
wviral antigen in a sample comprising:

(a) contacting the sample with the composition of claim
28; and

(b) detecting the presence of an antibody bound 1o the
composition of claim 28, thereby detecting an antibody
10 a SARS-CoV viral antigen.

32. The method in accordance with claim 31, wherein the
sample is a biological fuid.

33, The method in accordance with claim 32, wherein the
biological fluid is blood, serum, plasma, saliva, urine, stool,
sputum, nasopharyngeal aspirates, cells or tissues,

34, A method of detecting an antibody 1o a SARS-CoV
wviral antigen in a sample comprising:

(a) contacting the sample with the composition of claim
29; and

(b) detecting the presence of an antibody bound 1o the
composition of claim 29, thereby detecting an antibody
10 a SARS-CoV viral antigen.

35. The method in accordance with claim 34, wherein the
sample is a biological fluid.

36. The method in accordance with claim 35, wherein the
biological fluid is blood, serum, plasma, saliva, urine, stool,
sputum, nasopharyngeal aspirates, cells or tissues,

37. A method of detecting an antibody to a SARS-CoV
wviral antigen in a sample comprising:

(a) contacting the sample with the composition of claim
30; and

(b) detecting the presence of an antibody bound 1o the
composition of ¢laim 30, thereby detecting an antibody
10 a SARS-CoV viral antigen.
38. The method in accordance with claim 37, wherein the
sample is a biological fluid.
39. The method in accordance with claim 38, wherein the
biological fluid is blood, serum, plasma, saliva, urine, stool,
sputum, nasopharyngeal aspirates, cells or tissues.



