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.6( 59454)

8(137865)
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Gly
Gly

Glu
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Asp
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Val
Val
Val
Val

Ala
Ala
Ala
Ala

Lys
Lys
Asn
Asn

Met
Ile
Ile
Ile

Thr
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GGG
GGA
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GAC

GTG
GTA
GTT
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GCG
GCA
GCT
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AGG
AGA
AGT
AGC

ATG
ATA
ATT
ATC

ACG

®¥E
905.00
525.00
441.00
1867.00

2420.00
792.00
592.00

1821.00

1866.00
134.00
198.00
728.00

652.00
488.00
654.00
2057.00

512.00
298.00
354.00
1171.00

2117.00
471.00
314.00

1120.00

1077.00
88.00
315.00
1369.00

405.00

-16 -

/1000
18.76
10.88

9.14
38.70

50.16
16.42
12.27
37.75

38.68
2.78
4.10

15.09

13.51
10.12
13.56
42.64

10.61
6.18
7.34

24.27

43.88
9.76
6.51

23.22

22.32
1.82
6.53

28.38

8.40

k&
0.24
0.14
0.12
0.50

0.75
0.25
0.25
0.75

0.64
0.05
0.07
0.25

0.17
0.13
0.17
0.53

0.18
0.10
0.10
0.34

0.82
0.18
0.22
0.78

1.00
0.05
0.18
0.77

0.15
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Trp
End
Cys
Cys

End
End
Tyr
Tyr

Leu
Leu
Phe
Phe

Ser
Ser
Ser
Ser

Arg
Arg
Arg
Arg

Gln
Gln
His
His

Leu
Leu
Leu
Leu

ACA
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TGG
TGA
TGT
TGC

TAG
TSS
TAT
TAC

TTG
TTA
TTT
TTC

TCG
TCA
TCT
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CGG
CGA
CGT
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CAA
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CTG
CTA
CTT
CTC

373.00
358.00
1502.00

652.00
109.00
325.00
706.00

42.00
46.00
360.00
1042.00

313.00
76.00
336.00
1377.00

325.00
165.00
450.00
958.00

611.00
183.00
210.00
1086.00

2020.00
283.00
234.00
870.00

2884.00
166.00
238.00

1276.00

7.73
7.42
31.13

13.51
2.26
6.74

14.63

0.87
0.95
7.46
21.60

6.49
1.58
6.96
28.54

6.74
3.42
9.33
19.86

12.67
3.79
4.35

2251

41.87
5.87
4.85

18.03

59.78
344
4.93

26.45

0.14
0.14
0.57

1.00
0.55
0.32
0.68

0.21
0.23
0.26
0.74

0.06
0.02
0.20
0.80

0.09
0.05
0.13
0.28

0.21
0.06
0.07
0.37

0.88
0.12
0.21
0.79

0.58
0.03
0.05
0.26
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Pro CCA 456.00 9.45 0.16
Pro CCT 568.00 11.77 0.19
Pro CCC 1410.00 29.23 0.48
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At AT AP P ogagh B £ K % 5 gag p6hk ¥ 1
AHBENEFEAR - BB T HBHN® HL /7 0 BFBB
30-8518 » $ 4 A 60-8548 0 & Al b #8118 0 & 1 B Nk 65
18 A & B -

H R - F AT AES P RTE B F T & 4 1% & M
D EERRZARALAR - RT& 44 T % 5% — T % F L 414
TRBHGEFRZIREYE - BHEZALETEES I AWE K

B 220 K K(3 fx 8 ) -

- 18 -
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AR - FZTAEBTAMNF O RTE B F T X #1414 8 M
S AERRZIARAB - RT&EM®E T SH B — T F H L&
fTRG%KBEFTHZIRE  -EHEIHAELREEDS I AWE K

BE 2298 K K (3 A &8 ) -

W KERAE - F 2R ARBE B L£Fasd
o RERZ S BEHERAFAT A ERKAERA XAMEE- &
Tt T AhHA@A(RKBERHA) FLH W (W ABR) T
LR A @m0 KEARBRIEALEGH Y @i TH 4+
Sh AR TR R B R EREFAL SR T REAFR

mEAT BB R
ABEHE -—FTRE-—HRREFASY L+ adok iR

Lt BEBEAFIN Ao YHEMEELSDNARRE - A KB LG

RE

FTAG T oAb h O HF I ELE K4 beLEEE A&

N

T B 2DNAGL & THBAE A 55 H8ANZRBE-:
F I EBETSHRHBHIV gaghe A E £ 7 0 B ¥ 8 % B ¥ & &
52 EHB TFTAHAKLRXLAEAZTAEARARAZIAAL G LB #
FABREEB  -HAF - BLBETAFT  Zaadthei g £

=

FTHZRB AR FAFRAE _RZRLEIDNARBE -H 4
ST T e s & B

B AEA-LBTAEAT  AEAKETHELA
AL ALRER L RELH AR KL R ZHK KBRS
B P BAAEMEZIEBEET AN P = F T A ERAE— £ K
e REFHOLLS(2AT ELEEREEIHFELELSHBRELE
2 ): & A E bk of ok 0 dwiR R £ B 4% (imiquimod)
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[S-26308 ' R-837] (% 2 #% (Harrison)% A ' 'Reduction of
recurrent HSV disease using imiquimod alone or combined
with a glycoprotein vaccine', Vaccine 19 : 1820-1826,
(2001) &% & & £ B & (resiquimod)[S-28463 » R-848](# &
iz & & (Vasilakos)®% A * ' Adjuvant activites of immune
response modifier R-848 : Comparison with CpG ODN',
Cellular immunology 204 : 64-74 (2000).) B =& % 8 #
WR AR tmpeg AT-m e kA @ 2 K KR KX & A (Schiff) &
% 4w o F F BE (tucaresol) & #& # (Rhodes), J. ¥ A
'Therapeutic potentiation of the immune system by
costimulatory Schiff-base-forming drugs', Nature 377 :
71-75 (1995)) ~ %= pg & /1 % (cytokine)

- 1t % % /1 & (chemokine) & # - & £ 4% F (co-stimulatory)
ke & & O & AR J‘%‘T@ﬁ"ﬁ?-ﬁﬁ'&.@mﬂ@%ﬂ%
(pro-inflammatory cytokines)(% GM-CSF ~ IL-1a ~ IL-1
B -~ TGF-a A TGF-B )  Thl1HF % &l (= F#& % v ~ IL-2
IL-12~ IL-15% IL-18) Th2# % # (= IL-4~ IL-5~ IL-6 -
IL-10& IL-13)82 X € it &£ % 7 £ A 4 - & & X B (&
MCP-1 - MIP-1a -~ MIP-18 ~ RANTES ~ TCA-3 ~ CD80
CD86 &% CD40L) ~ £ € £ /& & £ 42 ¢4 BL 12 # (& CTLA-4 %
L-#+ & % /T (selectin)) ~ % f2 A <« (apoptosis)# % & & H
B Bk ' 4o Fas, (49) ~ & A B8 X 4 & » 4 F £ M F T iT

(vaxfectin)(EF & H (Reyes) ¥ A ° 'Vaxfectin enhances

~antigen specific antibody titeres and maintains Thl type

-20-



13296477

(15)

immune responses to plasmid DNA immunization', Vaccine
19:3778-3786)% ¥ ~a -4 F & -~ % ¢ A # & (polysorbate)
80 - DOPC A # Bl & ~ R # ¥ - (LPS] # 4 # (Beutler)
B.('"Endotoxin ~ Toll-like receptor 4, and the afferent limb
of innate immunity', Current Opinion in Microbiology 3 :
23-30(2000)): CpG % -& — #% 3 8 > #t & (Sato), Y. ¥ A -
'Immunostimulatory DNA sequences necessary for
effective intradermal gene immunization', Science 273
(5273) 352-354 (1996) - *& X (Hemmi), H.¥ A ' 'A
Toll-like receptor recognizes bacterial DNA', Nature 408
740-745, (2000) & ¥ € T # 31 F A F £ £ # (Toll
receptors)A £ 2 & Thim F R 2 tm 8 & /) £ 2 B 12 58 o
R ERBEETaR - KB T a9 H pld KX #
(peptidoglycan) ~ % 2 B ¥ R BB H A - -
X ETHFELAHThI-AA KRR & &K # 4 % 68
BEHAW A Y > w EBHERATA MFEB3-5-0-821F
BB A BB H A MPL®4 # 42 & & & % # 3 2 3 (Corixa
Corporation) (Seattle, WA > L 4w £ B & H| 3% 4,436,727 ~
4,877,611~ 4,866,034% 4,912,094) 4 CpGx % & ¥ 8 (&£
T % CpG = 4 B 1% 7 AbF)F T H & A HeThlr
B - s & F B YK EIXNME o2 T AL H - WO
96/02555 ~ WO 99/33488 % £ B % # % % 6,008,200 2
5,856,462 - % & &£ £ DNAFK 7| F # il 5 4o # & (Sato) ¥
A » Science 273 : 352, 1996 % — & %k # &8 & £

221 -
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42 & H (Quil) A R £ 47 4 4 > & 4 QS21 & QS7(M £ = %
# (Aquila Biopharmaceuticals Inc.) ~ Framingham (MA) -~
#& 1% (Escin): /& #& % % (Digitonin): &% % % 4 (Gypsophila)
% & # (Chenopodium quinoa) & % -

FREw XEHR ZHE T B R K£FARENDER

s
S

Al

mHIVE 2 A &

Ril

K EE F R 4% H& XA HIVER $£ ~ £ 47 8 3 48 B

N
o

KR rBRITFF LB TFTHAETEZIWwRERZ

B R RER AT RELEA ST RA

2\%‘_

2 W

kA BE B S AKX ol FEA ST 4 EDNAY B & X

mf

A"HE RBB-MBEHFBEERAE K AXERHRXT

L34

REB"BERETEIBAERANADNAR Ew A B A X 3 H
R AHFATR-RREKM  LHBRTESEF

BR
YR AIZIETARFRRET"ME" XA FMER

= F W

ZHE O RKREITHE - KRIZI BREBTFTTHARF KEB
FaQF AR H(AF AAREERNFIEZEH) @k kK
£ ZDNAZ G EIT#H % - T REBAR/XAHBETRA
3 KRB E -

AEHZ LB THAI FFRHKRKRgag - nef X RTE 4 H A
B ooodw o KB A X % YBETSBHIV gagh &  nefk RT
Eaf A EAKRBAETRIZBEEYEET SHSBHE DS
18 ’-&a8-101@5?§§§§§2§i$20‘ 50~ 60~ 70~ 80~ 100 »
15020018 A A B KR A 2 h B & » LA RSB/ ETHT
HIViT B M 2 K R KA X % Ak - # & T 2 (2 £ & 3 & 4%

-22-
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H) AE A IR BARBALOSIGEHEZ S BYEKET S
H - EHIVEEa T A2 ARBRERTREA - X %@z % 4
2o i Bk T Az
ZABRRAEMSARAFIAL G AR EHTHARL
;{0

o KBz K1t 8 H%ea s

1. pl7  p24~ @& & % # 48 X NEF(% ¥ T % 5 K 5 i £ 8%

T HEh BT AEHRELZIESH T #

1-65% # H B )

2. pl7-p24~ RT: # 4 Z NEF(#% & T % # K % f % 8 1-65
Z % W)

3. pl7-~ p24 (& 1% 1t gag) ~ & 4 = NEF (% ¥ T % #/ K 3
Be A B 1-65% B ¥ BL)

4. pl7 -~ p24(%& 1£ 1t gag) ~ RT(H& & 1) -~ # 48 = NEF(& ¥
T g om ko B KB 1-85% B Y &) -

5. pl7- p24~ RT(H %4t ) # 42 Z NEF(% ¥ & ¥ & T %
B ook Bk & B8 1-65)

6. # 42 X NEF-(# & ¥ 8 1-65)& 4 £ % £ 1t p17 - p24
gag °

7. KEAF AL B S = B S RT-NEF-Gag: & # &
T X & RT-Gag-Nef-

8. HZ 1 A RT- # % X NEFR % {& 1t P17 - p24(gag) (RNG)
b3

9. ® 1 AL RT- & 4 1t pl7- 24(gag) ~ M 4 = Nef(% ¥ A& £

B 1-65)RGN

-23-
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K HEHIVE # 1% B 8 HIVS b KB o 1t &£ C 0 4 5 % &%
& & B -
o E il KEH A SA FEAEY

LR P 2 kR M#
B o & R M KT BT RS F AL #

] LB E TR
Fldo W DNAR & § ¥ B T - B0 & & ¥ kMR EE
T e TREEERRTBEACH ARE > B L R E A E
o FAEGRERR- LA ECHERBT B HGFREFA
HFho o # - F T H TS5 F LBA L& L (Sambrook) F A X
Molecular Cloning : Laboratory Manual. % 24K ° CSH
Laboratory Press. (1989) -
R AEAISBETHE XTADALREAEBZ S
YR T ABREREEENAFANE KETHEEE
xR H A > BFREBBASLE - RRAKEEER - "RAHE
'Tiié%"'—?ﬂ{%%%*ﬁjﬁﬂﬁiﬁ’%?Fﬁiﬂiéﬂﬁa\f’a‘]éﬁﬂﬁ-ﬁ
RER>BTTERERLRAR IR - HADHAF I (0B H
AR )BRHEMLBE"ELRBAFAINIZTEFTXNRLZR KB A T
TABRAHFINAEIFEMHT E4FT R -
RETE  wwHM A
o EXEAMER AP
HAEB(AREXR S BV
AB)x Ao A BE - KA

# & % (& BAC -~ PAC -~ YAC) »
EAERAR REL2ERZIH
)E R ERERA(ARAG KLY
T s — xS EEFEMBE AR
B taf HETHERAET FHEITILAKEAEMHLEXR
oA R TR A RN RE T AR
DNAZRNAZ A R B B B %4 X BILE L emE (B ilHH

¥
2
B

qQ

.24 -
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BEmMpE) wiEdRBEBHEALELEEEY - HEFTA
A E#EA > 4oH ADNAKRE F & £ £ B & i -
TEFEDAEIRELECTCRAMEAHD AR AESMBE
BRHREAZIHFEZER T O R - wR L BHhEH EE &
THEALAB (WH))RBRFEZ L+ BHAkEHALAED &L -

M EaaH AR - K FEHEE wSVAOK B T & &
HEAE - ABR@mBEEXAF(CMV)EEF B (IE)EL & £ A

B 38 K(rous)M /B & A LTRE & A B ~ B s & & & £ B - ®
X HPVEL & X B - 4% & ¥ 2 » HPV L # # & 4 42 (URR) %
TR A SR AR LT FwSbgll B ARAKEFE

B & A o
BHREZEHSEAEIAOHBICMVE FHEASHXEBE & ViEA
FIAERZ &2 XA AFH1 L XAB LT L &K ESH
B T bt B XAE K4 H5%UCESH KRB - KK
R - RXEYN S HGBRHE L4495 HCMV IE

F A B & K B FTiE A o ®
#E s AERERT S E LS E M S (herpes simplex)®m #

o e

# o4t ERe-mERBRARGKRE 4582 % F
mERKR-BHAE  FAIELEREFIRAEBZB L H L
HFHRHEZAMA B - wRBERFRBTANSKER S
£ & 4 it 3k & 1#

EBETHHAREITABD AT KA

&

i3
H o BEZIT #E-2RBIRBRHAFERELIAE LB MR
(episomal)it B m R # 82 ¥¥ X A M- B L & o g (iR
KABEFRE) AL BF L@ RAOKRETRA
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REAXETETARAERA S B YKREBHBIHIVESG T it T#
Ao R B E XA -

W A ERAZI I BRYETARARRALE ESLSBS T 9T ik
RTHE A £ 48 F-AXEHS - B o Y 8T A
lEaxéagHq s
AR R & s A ADNAR R H MK A& KB - & KA
AE P S B Y B ALK EFRSE B E B R E Y K @
B(fo # a3t E P )T E B R ALK ERZ $ BT & - &
fHmpeTaoasEY  ABHEALEBLIZHILD Y i th - #
W& ATHBHwRAERASRIBEERIERZ @B TR

B M AR wE e A OREETER

# & 4 & 3L % % HEK293T- CHO -~ HeLa~ 293 &% COS# fg -
KA FEFEI @R TERLER LT RMBSREZELA
&?Hkiémﬂ@i@%fﬁuri°ﬁméﬂémﬂeifi%/i%iiﬁuri°
FRTERAEASBYEARAAGALABDZIFE-AHZIY
(it AsA) ek  FA2EALBELTERAREAENA S B
B2 3 ARy B AKX BEFE- AR M -

XE R E - F RS/ -G HL G H R EHAEEZHF
i R OB HARTFAREBIARASRXRASG ALY & AR
DNAZ &R A LSV RIEAREIEAAMBHEETREALHA
MR-

DNA& & T X "% 4% # DNA"H X & £ - 4o A & 52 A B 4
XA EHBSXAERAERE LA R RT A H
A R R %A R ABRDNA XA A B E 4 ANDNAR #
% (PMDD) - Ff 12 & ik £ 2 % % 5 KA H B ¥ 4 &F A A #
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bo 2 F ik - RB T H bR E RHBLEEZ
B

AERN ALY TH SHEEREE WA EH--KLTE
- B E R EH - Bk ESH R L P E IR E

Ao EALBETRATFT RS HIEREREHR SRR
o E T oAb FEARBARE(R)F AR E P FZETFT
z bR ERERERHE  HaeasMHhHEEFREHIL DR
(o £ #H)E » FHEAHMNASRBRBZLEENER A wEEH
(Haynes) ¥ A AT #& it & » J Biotechnology 44 : 37-42
(1996) °

- A M TR F 0 T H oo &MY E NG
(Powderject Pharmaceutics PLC; Oxford, UK)& & & # %
4% & ¥ 8 (Powderject Vaccine Inc.; Madison, WI)#m #
2 K B i R A ?J(gasdrlven)i’é*‘ﬁnxi'f”ﬁfﬂ'ﬁ-%ﬁh\-ﬁ’
%l T R £ B & # 3% 5,846,796 - 6,010,478 ~ 5,865,796 -
5,584,807 - R EP& # £ 4 0500 799 - s F xR #t — #£ [
TAEMH SR EFTE L FHBIDBAE (S BETER)Z EH
AR HEGDTFHEIMEAAIQLARIFRAEZISGE #H
BEEANMFERZIBEOER(BRALEERE)-
BEKRMEAO04-4.0H X242 % HF3L %k B4 4 EE
0.6-2.0# %k > # DNA 3 4 (conjugate)# & % £ £ - i 4
ANBEBHREEAREAN"ZBREL"F -

-l MAERTANT RETAAAERAL S H 2 A
By M 4 O M 0 £ B R 5 ik 8 4 o BB A M A 8
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(Bioject, Inc.(Portland, OR))Ff 2 # % » % F ¥ #| # i %
£ B & # £ % 4,790,824 -~ 5,064,413 - 5,312,335
5,383,851~ 5,399,163
+ 5,520,639% 5,993,412 -
CHTHBIRREKZIBEHAI O R ERER
THMXEAR /&  BaR-BAMHMREERESTEB AT A
# H I/ L ELIE L B#RELHIKHMALEION L 2 &
B m L e RBAFRHIOOER L 21T L BE AHI0H £
1T AZHBYEH  HAZTTEXETRANAELERS 82
BMEAKLEREA LA -
e T HBIRERKIBYEYEREAFINOR BB A 5> T L —
AMBEXEARLE WwIETR E/A1E4R 0 MBM»®
HIREHISM@A - Rda > H b H&HBAEETH
I 22 FALHAERNY BIYBRAFIIREE  RELEEL X
k8B HREBRFARFENRL TR X -5 BT H % —
F R Y8 L L XN LR
X -y oo W BB ELEARETARERARKT
R fE R KB A TR EETR B RN

e
i
&
g
o

% % # £ € it HIVR & % #

F ook FERE FHRRE A EH - ETE
H KRR EHXAFELRE LA BEESEI AR
EH A BRRE - RE A MBI EHFRERIEE BN T
oY B OA SRR A 4148 F I B % 4148 M 8 TR

+

i R BEARBRTHTR AN F LA EREES P
A - AMEASF FH LA A ST R YR A S

Jus]
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Bl o 45 A T EH B E-"FH LB "& 48444 25 81448
BYB®AEE FHRE RFRR MR EESHEY
BOA P4 RO R EE DB AT o AR B R
Yoo B MmNy R R TR AR ER NG AR E
- S

f'mb

HETREERLAER R TEHEEFH
Bl & IH-£ ot ok [4,5c]vE ok -4-Fx #T £ % > W # %k £ B &
(imiquimod) - @ ¥ # KR 2 B A T H A A H F K AEH i
T WA 4o b ik it &) & OB o

o AT BREETEE KX TAEAHZRERETFT R
2 BN A FEL2AHN0NZTLEHFLTFHI008 £ £ F°
N "R E LS 2B E o LH-2 wb ok [4,5-c]% ok -4-
A I HERELILEEBRGIEAFSAN KR AR
A E - RZERHEHNENIRAELFHILE £ EHSOE
oyx&tbﬁfrﬁ"éiké%%%i/ﬁ-#ﬁé’&"‘z%i)ﬁ?"ﬁ?;‘i’zé

S0
)

%?- )

oo ke

& % E T 1H-2 ab o2 [4,5-c]°8 ok -4-B2 47 & 4 T A & X
BB Iu RO AH 8BS B R E BT RBEBITR R A SR AL

s

3

24

%1 #l o ff e 2 IH-R ok =k [4,5-c]-8 K -4-f& 4T £ ¥
o AT ARSI ERBEELLERE FRELED X AL
1 =

2 g A4 - B O 5 K 1E A F IH-2 b =k [4,5-c]% &

4-fx 0 B LS - RN I EEETHEZTRAE RAREETERAM
R R YT "THEZT"RBEELETRAAE Y FZ £ E RS
BE 0 HETESE B4 4% M TR A B = #& & & &

% i
oo A B OE 0 3T B OEHRPAE AR F R

-29.
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i o FF H F ik % & 4 1% 1H-2 ot o [4,5-c]E ok -4-f 47T £ 4
ol RBMBEBES ST E — R ABRHZEH
Ok KRR Mmooy B B O RK R K A

4

MR E AL RETMHAEN B R

1% 4 % T &£ B
&Y H ek
KzFABRYHB KR - 840 RBELEZRKERARARY T YRS
BMELA (WAL BIANEERLARA>AOBEE B E XA B

2\&

R ILEE KM RBRUEKRMZBBZ TR E F & -
HEARKEFHEBABMRREFARKALBM - FTHARSTTERE L
B~ BB R KA B

A B THaRBE R EHKER TREER WM — R % £MH
e B A o BB RE R BETHEG A AN FHMREKRS

e

(e HAAREI)AAERB T REAA L TAEEAS
SR - MAEH - BEHEHFER - M F H (lubricating agent) -

B EMHB AL rHRB RS B EBEARBFTHARAENRZR
BHEEBHAEABIHRLS YRS HAEERETF B R
A% °

A#ETARSE 2 ZTEXZ & ETHERMKSAMREIRREZEHN
ok EM AN

T EH e LA ES C BEERESH Y AT OEMHE R EE
Z IS A ABRYELSKMRIFERMEB2AEIHEZR £ Ta
TR ALE - EHER AR ITRARY RLBER T E
2R FHRLER RAKBEBREKRE LGS F R L P
TOoAESFHAERABDN ARM TAHEKAEDELHE XS

8
ZHEFZB Y WwEHZERR DBEMR T H A A R R

-30 -
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(REYK E T  #FH AT HFMmeEEHZKED wizs
Aok o B3G5 EMKEEIHEZRAEFR T & AT i & B8 HH
X ~FBHEBEHEBREH B SEH O EXEEETHRR

&
i)

B MR M TEAS ARA>ZRE L@ b2 ERE
H0SETH X AR EEXTEEFZXREHMEY - KA
T HEHA R HIHREX LT H R EHEADRA
EEXTHNFHE(ABFE)F > &5 T E & A & 7 4 H
B4 A FascEFHhs BHEgRrRBHEEHNRERAET RN
ZHE TR wERaFHEBMNR/REEAEER - FF MK
SR H R ERRRBEFRFINDERANE T TRA KRS
B E S AR -ZaBHAH AR ARDERIELEF HA
e % B THAA T HEREH - LT H L EKREAME
AHEHMHZFH XA HEA KK ETH A ZH AT
FEAXABRERBHFGTRLE EBEZAHE &u50§100'$&
_H-o

£ EF#E - SO TRMES EH A>T EHEERADAFIE X
FHF B2 ERAX B MR RAXBITREYD T ALET
BRANZ Bt NECRE -

A8 RN EABRYE T O S ARME R R EEZ
é.u‘%i"i%ﬂ%ﬁ*ﬁ?ﬁlﬁa#‘hﬁ&zﬁﬁﬁﬁﬁlﬁ£4310£$*J
2008 k 0 A A TREGHEEAR - kg B THEAE
TR EXIIDIHR REFEAFEMN L Ecd G AEY
S M AR EBMH20E HS00M R KA B # A B K

2 2B 5 & T LEERRBRN ) ARSHO2E5%F &
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Ao EF MRS KRKHE R B E R KE BB HRER - A
BERPF LA THBRRBRKRKIEYEAF O K2R
1H- & ok ok [4,5-C]ef ok -4-Bc T &£ 4 T 5 B — #A & 4 ¥ —
R EE - -BABRARLEBETAG T £EFMERAED A S G
AAFR — @& T o

- B R P L P By AR S AR
- g X > L& IHLELREFTHLRAFKT
MY BE AN A% HmERANIRKFTEZABERYE - IH-Z ot
ok [4,5-cleb "k -4-BE T A Y T LBARELBELEIKRMKME » o
A AE-BEREZSE ALK

AT HRKRZIAEBTHENT R A>TEZRAR®

9

# o MmN RE

Br i 42 Bl A o BB BB AN ERXPR AR T ML S
oy REAERBYERAF AR R R R RL M

£ & # £ % # 4 @m & T A Remington's Pharmaceutical
Sciences * Mack Publishing Company ° Easton @ %
(1985) £ + i 48 B 2 8 M 2 & s R 3] A 8 % X # A £ X

?0
THR I BETHEXBEBIBEEREZE G EET &S
HFRAEERBMETAHARBA HETAHAPHTFTEELR X

R B AG wHHERIRRE DR -BREIREXELH
2B RSBV R ETRESLEETELSREY B (0
B B % # R B K(PBS)) X F - & A 3 & & ( HF &L F N
(bupivacaine)) T # — % 42 # DNA#H A > % T @ 3 % A &
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e ADNARA B F R ETHBERELIBERTFTHELEZIS
E e e R EF R THMK - BFALERBAENSLBR EHNEF
5,697,9013%% = $% #& # (microseeding) °
RHERA LB B, R TEPBEABEREER wihd
HABBEERE HARKHTHCSHE &ET XA R
BR 45 R DEAE-# % # A JE fie & % (lipofectants) > 4= f§ &8 %

# (lipofectam) & & 3] f& % & (transfectam)- #% & & ¥ # ¥

X

TR g
ABERAZBEBEAINTTHTAARXA L 4 2 & #
BRI E - KRB & EFZXHF FHFH AL o B (Verme) ¥
A Nature 1997, 389 : 239-242 - 5% & M &R ¥ - & & 22
3

FHETRA -AAEALNFHOLAMERE 15

N

# (lentivirus) - B & & - R -BH A F - 4 H F - & 4%
# & &% # (Canarypox) A XA + A & # & £ ) %2 % - ¥ & &
2 4% 8 6 4 EBETFTHEE PR E R (R (LE-%-
HEBE)RARABEATRLEINEZH LEFTLESAEEFENRLR
Em HF ik E R HEAE I RBERLZBEETH iRy
B R#¥BILR"DNAE L& AR HF KB (R H) BE#%
B AR FRERLERF R KEET — RS R E"E
Rl ik AEATHFRBISCHAENA S BEHRZIE R
B RS 2 K RBREBREARSEEG T £ B EITMH B
% R 2 o T o

AR ABEAFAINFTTERL@BRT - ZHA@B LG
R EHEERImBE- £ LA BRI RERAZIR S B Y&
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R ANFZTmpe > BMEMZRIL e EE &G HH
oM REAILERTHREAERAS HYERFANLTHF ED
I BEERY - FEALE T ALERNSEAEAR LM
— X 3 A AL X tmpp A A KR o

B O 4w 2 S A R BB R KA (o B BB E S F)E
. LR T e e
AENEZEa o TesHFdw bz EHLLEYH L
T T HEmEIDNAL B I T AT MFENLERRBZ
% BB R
CF T 0 KA AHABRYZIE-DNALH - T a & #% KX EH

-

b H o BEHWE T IDNAR B/ & H 2 HF

Ry

A BB -BRAEAYE T AL E - EEEEEBERE
g H(LAMP) - BRE i X % & & v 4t B -~ FLT3-8 1% 88 (— #&
£ A & % £ (professional)ii & & B 8 (% & ’5:12%@_7‘9‘\
(dentritic)fm g )& 48 § T B Y ta e & H F)RA L € = B &
A% > wIFN-v A GMCSF- X & # # & & 4 # % £ &
% % & ¥+ & B 2 (Resimquimod) & £ F 3= % (Tucarasol) -
FREEBAIFEEEZ

AREH —KEALBTAEG P KB R FRM/RAE R
2 BB TFREAXBAGHIVE 289 A& - HE > F &
BUHERFAERB -—FARE - FREREBREG A H R
B MBS THRERE R RN R B R E -

B » AEARMBE - HEHRBERLEMEBSHIVE £ 5
Bz Fik o OB RFLEALMAZB®E »F AP K LA
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o

(29)

AEAMAT F $F T 6 & 478 @&

B H 1 A pSS gag(pl7 ~ p24 ~ pl3)J b ik A M T &£ 5
ERXRAARAABIE AT BT

ok X B

# AMPCRA T2 FH T H A4 THBHIV-15 16 % B
B 4%k HXB2(GenBank entry k03455)% pS55 gagii & & & &
AB - #ERAALARERAFTAL Y L F KR -

CHRERFERABIERTHARLL & FHT

B EBAESZERRAAARALE - A L A F 4 B (Syngene)
(F F % % B (Calcgene)Zx ¥ # iR & » R.S. %  (Hale) %

R & 1t &

G. % % % (Tompson) Ff # = Protein Expression and

Purification

% % Bt (Visual

N

» % 12#% » 185-188F » 1998)x % 3t £
Basic)fZ X R &5 2 & % T -
s -G

VA B B 4h 16 152818 & X # (bp)Xx gag PCRZE 4 - WA R #l
M 4% BR N 7 8% Notl Z Bam HIr %] # & 3 % 4 Notl/Bam HI
%z % 8 WRGT7077L - £ T #H KB EACMVE & £ B/
BARFINARF A RS FRXRREPEALHEAARKEZRH -

M EHEAKIIBAEREH R LAEME —RHEK S
100%E 28 - B s T M R A — & & 7 th < E B F 7] & {2 Ao
S LA EFRPCRRA @ 26 RFHLERAM
R ZTEERETSD Fx Ritibgagh B - K #% & R & @K%
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16

(30)

sy A KT RER T E - M@ YER RSB LS R
AL F-EAMEFLF AMEELSTERERFIZ
A B EMRE S - RAKHFRMLZIEEFFEEANR
EHEAKF ©c W HTEFRERBEACE B F 2 pS55 gagi® 7
# © Gagoptrpr2( A B 2) -

T #l 2 pl7/p24# 4 < Nefarx & £ B o9 & #4

ik A B

#% B B HIV-14 1 % B# # HXB2Xx p55gagh B ¢ pl7 &
p24 3 & £ & H % pHXB?Pr A PCRR R # X (B. & #% #
(Maschera), E 4 3 (Furfine)&X E.D. # ¥ & (Blair) 1995
J. Virol 69 5431-5436) - # Al 48 F K % # & &4 HXB2 nef
A B =2 3'X 3% ¢ pHXB?Pr. 426bphw A & K » &7 # HXB2 nef
AReaeRWALEBT HUARMBEEPCRERLZESH
F (& TGA [stop]#& & TGG [Trp]) *

A # PCRR B (R %1 )% 4 pl7/p24ik # F R tr1NEF# # F
Z PCRA ¥ vA % s pl7p24trNEF& & £ B (B 3) -

# 1542bpz & 1 VA B B 4 AL 0 WA PR Hl M 4x BR R 47 8 Notl
% BamHI#r % # & 78 A & # WRG7077 = Notl BamHI
i o AT HZEABETACMVESG AR /EHANAIHINAR F 4

K & F R R FEIALHERARFZZ M -
K #3: Gag pl7/24o0pt/trNefl ('Gagopt/Nef')a & X B =
Yt
prosk A B

M R & HIV-1% 1t &£ B# #k HXB2X p55gagh B & # it &
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)

!

LN

€2y

H F pl7/p24 % % #£ & % % pGagOPTrpr2 4 PCRR B #
XM FTRATLLEESF L HEAH(b TGA[stop] & & TGG
[Trp)])x # 4 HXB2 Nef# B &£ & ¥ 5 7077trNef20 i PCR
BRREHK - —#PCREY R RdELAERRKi AM/=_M
ABETHF_LPCRF & & -

1544bp & 4 X 8 B & 1L > A TR 4] M 5 & N W &8 Notl &
BamHI % # & 7 (L B )Z & # WRG7077% Notl BamHI
iz o AT HZABEACMVE S A B /H AN FJ AR 4
A K FRRFEBEACHERRKEZM -

£l 4: Ko p7077-RT3IE A #% #A

Rk A B

T 4% B HIV-19 1t £ B# # HXB2 X pol& B # RT#H % =
é\ﬁiizlﬁ’éﬁﬁ&ma&%“ﬁﬂﬁ%mﬂe?i%’itf.%%%
PCRy €A EH Y BaAasdmA - &BMAZANME D
HXB2% & % B A 7 (GenBank entry K03455)% 2550-4222
1 E - AREFLRAMKE  MMEBAAFAINASK B LA @&
A B EARELERBRZHMMPMESHF-AUG GGC(Met Gly) -
RAELEL AR ELABRZFSTFH ALK AL F B
HBEREARARARAALABZIESB FHE S8 RAE
BT - 2R LAFABR(FF ALABRZEHMKEL  RS.%
w % G. % % #& P #¥ =z Protein Expression and
Purification® % 12#% » 185-188F -+ 1998)% % # £ % % £
HAEXREEZE ST -
RAZEBEKRMFEG @ F MEHAKAICR 21 H A -
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[

& A

1.7kb= PCRAZ 4 »A & B # 1t » ¥4 Notl R BamHI# | - i
£ PCR #% 4 » R #% @& # Z £ Notl/BamHI &#n % =z
pWRG7077 £ T # Z A B EACMVE & X B B 4+ 4 k %
FRMR B AHE A RK K - M4 KRAKIEF - R EKL
JE100%E # > 12 45 &7 WA R & i 74 # #21% iE 2 Kpnl-BamHI
H E R WK & 431 4 3% 2403bp Kpnl-BamHIK & » T & &
EHEKRHALIO B FBEHERELEEAKR - (LA ES)
T #l 5 & #414RT
B s & B

# T % # HIV-15 16 % BH % HXB2Z pol & B & RT&H &
Z AR BAB(ERELARERXAAFT A 98 )8 F 8
p7077-RT3+ 41 F & & 1697bpx Notl/BamHI A & » &k & B
e VA &6 4L 0 3£ B A N p7313-ie( R A pepC31) = Notl &
BamHI 42 » # 3% £ B E A £ # # & #% (Iowa length)
HCMVE H AR +X R A FIZTH » AR FToREEGRER
Y E®EALHE R REZLHE - (R7004 p27)(E 6) °
% Bl 6
W %% : 7077trNef20
s A B

# AN KX B & R G HIV-19 41 HBH %k HXB2x 4 % Nef
A BH - dZABZIS'K % B B 195bpik M 5 B Nefz # 65
8k % B F B T - sk b & > H HXB2 nefAh 5] = R #af &
i F B F # #A (d TAG#% & TGG([Trp)) ' ¥ % + % 22
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(33)

pl7/24trNEF1 ¢ Af # - # 4 X nef # 7 £& & ¥ #
pl7/24trNefl A PCRA B & X - i 78 = A %] 48 & # HXB2
% # F % (GenBank entry K03455)% 8992-941742 & - & %
rRERAM EBHEHAFAINASKHEA T HREAREAERZ
M e F #H F -AUG(Met) °
I
StrNef( &£ #  )ATAAGAATGCGGCCGCCATGGTGGGTTTT
CCAGTCACACCTT (A 7] & 3 % % : 1]
AStrNef (R #1 )
CGCGGATCCTCAGCAGTTCTTGAAGTACTCC (A 5] & 5 %
% 2]
PCR: 94°C 2n 4 » B #25@ # % © 94°C 30#% -~ 50C 30
# ~ 72°C 2448 0 # & T2°C So 4
i# 7

YA 4% B 4 4L 455bpZ RT#) PCRE # -+ WA IR #] M A 47 & Notl
% Bam HItr % i @& # # A w4 Notl/BamHI ¥ % = # 5
WRG7077 « # T # % £ B E A CMVE & £ B /& A A& 7] A
A4 A KK FEFRBREBEALAEAARKZ B -
® #l7
% 4% : 7077RT 8
B s & B

pol# B = RTH 4% 1% & & HIV-15 1t #% B# # HXB2- & ¥
5 p7077Poll4vA PCRR B #4 # % X -

PP i® JA A 7 M & A HXB2% # A 5| (GenBank entry K03455)
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NCL
2Tty

(34)

Z 2550-423442 E - A HE R KA R M 0 R HE A PSR B L
H @ x5 4R KR ¥ £ B H I FHF-AUG GGC(Met
Gly) -
5l +
SRT( E£ & )ATAAGAATGCGGCCGCCATGGGCCCCATTAGC
CCTATTGAGACT [F 7] 4 5 % % © 3]
ASRT( & B )CGCGGATCCTTAATCTAAAAATAGTACTTTC
CTGATT (R 7] 4 5 % 3% ° 4]
PCR:94°C 24 4 > & # 25 %® 1 94°C 30# -~ 50C 30
A o~ T2°C 4448 0 £ EHT2C SH 4
& A

# 1720bp= RT PCRAE # WA 5 B #h 1t » A MR 4l M K 41 85
Notl & Bam HI # # i # A X Notl/BamHIw # = # #
WRG7077 - £ T #H Z XA B EACMVE S XAB/EAFFA
A A2 kg FTRRGTEBEAALHKEAREZ B -
£ 8
pl7/240pt/RT/trNefl3 ('Gagopt/RT/Nef")

%84S T3 #£REHK A 8 % ¥ 2PCR-
Fr ok X B

# B B HIV-1% 1 ¥ BH#E #k HXB2 X & ¢ 1k pS5gaghk B #
% F Z pl7/p24 2 %5 & H % pGagOPTrpr2 A PCRR B #&
X cRT% # A 7 1% & H 82 7077RT 8 A PCRR R # X - # £
bR AL FBF L E A (8 TGA(stop] & &4 TGG[Trp])x

A 42 HXB2 NefA B & & H # 7077trNef20A PCR R R #
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5l F

(P17/24)
Spl7p24opt(iE &7 )
ATAAGAATGCGGCCGCCATGGGTGCCCGAGCTTCGGT [ A 7] 4

Bl % %5 ° S] ASpl7p24optRTi # £ B (R & )

TGGGGCCCATCAACACTCTGGCTTTGTGTC [ A& 7] & % % ‘
¥ 6]
PCR: 94°C 1% 42 » & 3% 2018 #& 38 : 94°C 304 -~ 50C 30

# 0~ 72°C 2448 0 £ B T2C 445 4
VA #% F5 #h 1t 1114bpx pl7/240ptE 4 -

(RT)

Spl7p24optRTi& & KX B (E &)

CAGAGTGTTGATGGGCCCCATTAGCCCTAT [ AF 7 & 3 %

w® 7] ®
ASRTtrNefi # A B (R &)
AACCCACCATATCTAAAAATAGTACTTTCC [ A 7 & 3 %

#® . 8]

PCR: 4 L

VA #% B % 16 1711bpzx RT PCRZ # -

(5'# 42 < nef)
SRTtrNef i # X B (I &)
CTATTTTTAGATATGGTGGGTTTTCCAGTCAC (A& 7 & 3 %

.41 -
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(36)

® - 9]

AStrNef (& & )

CGCGGATCCTCAGCAGTTCTTGAAGTACTCC (A 7] & % %
% : 10]

4o E il # 47 PCR -

VA 4% BB #h 1L 448bp A ) o

Z #PCRA M B ¥ E — KPCR¥ L 3] FSpl7/240ptA
AstrNefHt & &£ — &£ - o
PCR:94°C I» 4 » & B30M@ % 3x% : 94°C 30#% ~50C 30
o~ T2°C 4n4E 0 B EBETIC 445 &

VA £ B % 16 3253bp X A 4 0 A R # M R 1 B8 Notl &
BamHI¥ | i £ 78 A & 8 WRG7077% Notl BamHIZ 42 - i
THALEBEIACMVAHEARA/HEANFIARF £ K E K
M E R R GEIALHE A RK M o
T #l9
4 8 : pGRN#16 (pl7/p24opt corr /RT/trNef.) ®
BT sk X B

& pl7/240pt/RT/trNefl3('Gagopt/RT/Nef') & £ 2 % %
@ H P TEER Bp24F R A B27T0M &L — & F & 2 & 55
F @k R & ) ~30kDazx # 48 & #h-E & F 5B F T XL & PCR
B2 R RERRKARMEESF o Apl7/240pt/RT/trNefl3
% & # 48 » WA Spl7/p24optR GTR-A3 F#& X X ¥ 4 % Gag
5'8 4 i A GTR-S & Aspl7/p24optRTi# 3 X B 3] F # X

X ¥ ¥z Gag3'$ 4 o 1 A Spl7/p24opt&R Aspl7/p24optRT

S
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(37)

AR F LA ALESTZAEAME RNy HER
B-th it = £ 4 Bt 2 £ — A& - vA Notl R Ageltn 3| & 4 3 & A

=i

E Bl # % 2 pl7/240pt/RT/trNefl3 ¥ ¥4 & % pGRN » &
B KRHLOI ho ok B R A A -
3l F

5' PCR

Spl7p24opt (E & )
ATAAGAATGCGGCCGCCATGGGTGCCCGAGCTTCGGT [ A 7| %
B % % 11]
GTR-A(R #1)
GCGCACGATCTTGTTCAGGCCCAGGATGATCCACCGTTTATAGA
TTTCTCC (A 7 & 3 % 3% © 12]
3' PCR
E & : GTR-S(E #1)
ATCCTGGGCCTGAACAAGATCGTGCGCATGTACTCTCCGACATC
CATCC [AF 7 % % % % © 13]
ASpl7p24optRTi# # X B (KR & )
TGGGGCCCATCAACACTCTGGCTTTGTGTC [ A 7 & % %
% 1 14]

% 1 PWO DNAX & & (& K (Roche))® » il & 18 5 £ #h 2
PCR & B % & & # 1%
95°C 14 4 » B H£20@ % % : 95C 30# -~ 55C 30# -
72°C 180# » # # 72°C 120# 3 4% # 3 4°C -

VA B B % b 1114bpx & 4 3£ WA Notl & Agel¥n & X ¥ &
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(38)

6647bp A & - M HE X B B 4 it E & 3 E L Notl/Ageldr
Fo~ XA ® B & 1t Z pl7/240pt/RT/trNefl3 » & A& 4
pGRN#16 -
T #10 :
%8 :© p73i-GRN2 & # #% #19
(pl7/p24(opt)/RT(opt)trNef)- 2 & #
ok KB |

R gag® 8 F 44 plT7/p24F 4 ~ F B F & 1 L RTA .
#H 8 X Nef£ B ; #% % R  HIV-15 1t % B¥ #% HXB2 » #
L E M EFRAEHCMVE S XA B +XRAFNIZ FTH - & F B
-t WK EF G R BR Y ERIALHE R RKZ EBHF

4 B R B K Bpl7/24trNefZ trNef X B 89 F 8 ¥ & & —
PCR# #® » BE®m A4 —R EHEEA®R KXY » ¥ % 7 efk
#1918 B X 8 - X THEPCRE X $# Mw AL E » & % E 2 nef
PCR # # % & f p7077-RT3 X% % # F & 4 1t RT » I
Apal & BamHIY % 3% # 4% K & > & & A A & Apal/BamHI @
1 #| 2 p73i-GRN
3l F
1 B A F 31 + & p7077-RT3 & 47 coRTX PCRR A
(R 6 88 =PWO(%# K ))4 #£ -
E & Ul
GAATTCGCGGCCGCGATGGGCCCCATCAGTCCCATCGAGACCGT
GCCGGTGAAGCTGAAACCCGGGAT [A 7 4 %] % % :© 15]

AScoRT-Nef
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(39)

GGTGTGACTGGAAAACCCACCATCAGCACCTTTCTAATCCCCGC
(A 7] & % % % @ 16]
% ® 95°C (30#y ) » & 4% 2018 4% 3} @ 95°C (304 ) ~ 55C
(30#) ) ~ 72°C (1804 ) > & # 72°C (12040 )i 4% # % 4°C

VA % B 4 1t 1.7kbZ PCRAZ % -

#% B vA F 31 + & pl7/24trNefl# 47 5' Nef= PCRR A
i B - S-Nef
ATGGTGGGTTTTCCAGTCACACC (A 7] 4% % % % © 17]
R #1 : ASNef-G:
GATGAAATGCTAGGCGGCTGTCAAACCTC [ A 7 & % %
#® 18]
# 3% ¢ 9S5C (30# ) A 3 1518 45 F : 95°C (3045 )~ 55°C (30
£ )~ 72°C (60%) ) » B 3 72°C (1204 )i % # % 4°C
# B A F 351 F & pl7/24trNefl# 47 3' NefZ PCRR A&

E % : SNEF-G

GAGGTTTGACAGCCGCCTAGCATTTCATC [ & 7] & 3 %
0 19]
R @)

AStrNef( & #7 )
CGCGGATCCTCAGCAGTTCTTGAAGTACTCC (A 7] 4 5 %
® - 20]
#wmER T O95C (304 ) A B 15M@ AR - 95C (304 )~ 55C
(304 ) ~ 72°C (604 ) » & 4 72°C (1204 )3 4% # # 47C

VA #% B 4 {t PCRAZ 49 » 3£ 4 A 5'(S-Nef) & 3'(AstrNef) 3]

71
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(40)

F B 4% & 0 — #& Nef & 4 -
3% D 9SC (304 ) B ISMEEE © 95C (304 ) 55C (30
# )~ 72C (60# ) & # 72°C (180# )i % # # 4°C -

VA PCRR M # # PCRA % » & 4 B Ul & AstrNef3| F # %
ZRTA # :
% D 95°C (304 ) FH 204 4% B 95°C (304 ) 55C (30
# )~ 72°C (1804 )+ & 4 72°C (1804 ) » # 4% # % 4°C

VA % B #6416 2.1 kbx & 4 0 i A Apal R BamHIn & - %
5 p73I-GRNJF 1% A Apal A BamHI% 2] » & X 5 B 4 1t # @&
Apal-Bam RT3trNef i 3 A & 4 pl7/p24(opt)/RT(opt)
trNefXk B -
T #l11
p73i-GN2 £ 78 #% #2 (pl7/p24opt/trNef)-2& 5 #
BT & A B

% B T & 1 1L gagx pl7/p24F 4 A K 482 2 NefhX B ; #%
# 1% R B HIV-14% 4t #& B# # HXB2 » 4z # £ # ¥ & %
HCMVE # A B +XR AR A A TH £ FL-KEaRRKR
HEIALHEARKZEF

4 B B H 82 pl7/24trNeflx trNef % B #9 H 58 ¥ & & —
PCR# % » B ®m $ %HRE HX k A8 &% > ¥ ENefx 34
Z 1918 B A B - s % P T HEPCR% X £ % £ » # W Bglll
A BamHIw % 4 E % 2 K & » i & 8 A\ £ Bglll/BamHI#
% Z p73I-GN¥ - (B 12)HF 4 % £ # = pl7/p24opt/trNefak
AR EAAEHEFESEHCMVE G AB+E R A 712 T
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(41)

% R R TFB-XEFaRREVEBEAALAERARKEZ L HF -
% M 5] F & pl17/24trNefl i 47 5' Nefz PCR :
R o8 =PWO(#H K )& # -

E 53 : S-Nef

ATGGTGGGTTTTCCAGTCACACC [AF 7 & % % 3% © 21]

R _®1 : ASNef-G:

GATGAAATGCTAGGCGGCTGTCAAACCTC [ &~ 5 4 % %

® - 22] ‘
% R 0 95°C (304) )0 B 4 1548 48 B © 95°C (304 ) ~ 55C (30

# )~ 72°C (60%) ) » & 4 72°C (1204 ) » # 4% # # 4C

% B 3] F & pl7/24trNefl# 417 3' Nefz PCR:

E r * SNEF-G

GAGGTTTGACAGCCGCCTAGCATTTCATC [ A 7] % 3 %
% 0 23]
F_ %1 : AStrNef

CGCGGATCCTCAGCAGTTCTTGAAGTACTCC (A 7] %% 3 % ()
® o 24]
# 3% 1 95°C (30#4) ) F #1548 4 B ¢ 95°C (304 ) ~ 55°C (30
£ )~ 72°C (60# ) » & 3 72°C (120%4) ) » 3 4% # # 4°C
VA %% B 4 L PCR A 4 > i 4 A 5'(S-Nef) & 3'(AstrNef) 3]
F Ao vk B 2 o
# % 95C (30# ) H H#H1IS5MEHEE 0 95C (304 ) 55C
(304 ) ~ 72°C (60#y )+ & 4 72°C (180#) )it 4% # % 4°C
“APCRR B % # PCRA 4 » vA Bglll/ BamHI% % » # 1L

.47 -



1329647

(42)

% B 4 1L % 367bph & £ ® 7 A & Bglll/BamHI¥ 3 ~ & B
4 1t = p73i-GNF o

£ # 12

% 8 : p731-RT w229k (F # 4 RT)

-

A 42— T HFARTARE £ 2 # £ FHKEXEHCMVE & £
B+2RAAFNIZTH »  RRATFBLB-RETEGERYFEK UK
A%z L -

AT REEAERMEAR S FPHRAFHEHIVRTY £ &
T4 A BE LR FAI o APCRE X & #4 RT (& & P731-GRN2)
Be % B {42 F 2294 Trp#& & Lys(R7271 pl-28)E8f T i s B
By o
3l F
% B F 7 3] F & 475" RTZPCR +R &

(R 48 =PWO (& K ) 42 4)

i B - RT3-u: 1
GAATTCGCGGCCGCGATGGGCCCCATCAGTCCCATCGAGACCGT
GCCGGTGAAGCTGAAACCCGGGAT (£ 7] & 3 % %% : 25]
R ® ¢ AScoRT-Trp229Lys
GGAGCTCGTAGCCCATCTTCAGGAATGGCGGCTCCTTCT [ A& 7!
& 3 % % 26]

1B 3%

1 x [94°C  (30# )]

15 x [94°C  (30# )/55°C (30# )/72°C (6045 )]
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(43)

1 x [72°C  (180# )]
PCR# B # 4t
% A 51 + & 47 3' RTZ PCR+RX #
K @&  RT3-1: 1
GAATTCGGATCCTTACAGCACCTTTCTAATCCCCGCACTCACCA
GCTTGTCGACCTGCTCGTTGCCGC [ A 7] & 5 % %

: 27]
E % : ScoRT-Trp229Lys
CCTGAAGATGGGCTACGAGCTCCATG [AF 5] 4& % % 3% ° 28]
HOE
1 x [94°C (30# )]
15 x [94°C (30#y )/55°C (30%#) )/72°C (60# )]
1 x [72°C (18045 )]
PCR & B # 1t

PCREZ 4 A & B 4 1t B 4 A 5' (RT3-Ul)A 3' (RT3-L1)3]
F B 2 RTZ S5'R3'K 3% o
7% B
I x [94°C (30# )]
15 x [94°C (30#) )/55°C (304 )/72°C (120# )]
1 x [72C (180# )]

PCRA ¥ X & B # 1t » i & 78 X p7313ie¥ » # A Notl
R BamHIM #] 42 £ » A & £ p731-RT w229k( A A B 13)
Tl 13

8 : p73i-Tgrn (#3)

o3
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(44)

s X B

£ % T & 1 1t gagx pl7/p24% % ~ RT AR & 4 = Nef#
B, 1% F 1% R 8 HIV-19 1t % B %k HXB2 » H 42 # & # #
HREHCMVE B A B +X R A FNIZX T #H - F L-KE &
KB TEIALHERARRKZ LR

& SRTFH A ZZ T & #HTHREITKRRFAGF K
M o& ks ANBERA > T HAMR A p73i-RT w229k
Nhel & Apal & % kK & # A Nhel/Apal # %
p73i-GRN2#19(B 14) > @ & RTR iF 4 - &£ T # % RTxz 229
i B g WK% 1 o

£ ¥l 14

p731-Tnrg (#16)

BTk X A

#HEZNef' T EFLZIEHFRAARTRE B F & # 1
gag X pl7/p24 3 % . 1% H 1% R & HIV-1% 4 #% B H #*
HXB2 £ 4 # £ F#F & EHCMVE & £ B +&2 R & 7 1z
T# - RTFB-XRKEZFTERXRKRYEIALKEARKEZ EH -
#PCRR B R PCRE # & # # 5 & p73i-Tgrnbi % # = %
Fa AR MBA #E A £ p731-Tnrg(B 15) - & £ B &
PCRR B # X ~ A & B # i > £ APCRE £ %X B A H & B
— % %48 % - A RB HIHE A > A Notl/BamHIF 4t i
i 3 A @ Notl/BamHIFA ¥ 3| =2 p7313ied -

1 s

trNef PCR
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377

(45)

S-Nef (Not I)

CATTAGAGCGGCCGCGATGGTGGGTTTTCCAC [ & 7 4 3
% W® ¢ 29]

AS-Nef-coRTit 4 % B
GATGGGACTGATGGGGCCCATGCAGTTCTTGAACTACTCCGG
(A 7] & % % % - 30]

RTw229k PCR

S-coRT

ATGGGCCCCATCAGTCCCATCGAG (A 7] & % % 5% © 31]
AS-coRT-pl17p24 & 3¢ %X B
CAGTACCGAAGCTCGGGCACCCATCAGCACCTTTCTAATCCCCG
C (A 7] & % % 3% © 32]

pl7p240pt PCR

S-pl7p24o0pt
ATGGGTGCCCGAGCTTCGGTACTG [F 7] & % % 3% ° 33]
AS-pl17p24opt (BamHI)
GATGGGGGATCCTCACAACACTCTGGCTTTGTGTCC [ & 7
& Rl & | O 34]

8 % & 4 %R 14 A VENT DNAX 4 # (NEB) % # < PCR4##
1+
1 x [94C (30#4)]
25 x [94°C (304 )/55°C (30# )/72°C (120# [pl7p243 RT]
% 60% [trNef])]

1 x [72°C  (240# )]
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PCR & 4 A 4 B 4 4 &£ # A 31 F S-trNef(Notl) &
AS-pl7p24opt(BamHI) ¥t A # PCRHE £
1 x [94°C (30# )]

25 x [94°C (304 )/55°C (304 )/72°C (210% )]
1 x [72°C (240#% )]

VA 2 B # 16 3000bpx & 4 i ¥A Notl Z BamHI % & -
PCRik % % % A 4 3 i& 3 N £ £ Notl/BamHI¥ 1t - & B &
i 2 p7313iek £ %&£ p73i-Tnrg °
T #l15 ¢
1.% % : P73i-Tngr (#3)

B sk X A

# 42 X NefsL £ 48 T &% £ 1t gagZ pl7/p243 4 & £ & 1t
T H T RAEAARTAR | #% & 14 R a8 HIV-15 Lt K BH #%
HXB2 ' A 2 A £ H# FEEZHCMVE H A B +&% R A 7l 1z
T#H - A FL-XKEERRKRITEAMEMDRARKZ L

# PCRR B & # # 5] A p73i-Tgrn%k % = % % & § o9 £
B | A X A2 &£ p731-Tngr( 8 16) - #& % # F & 1 1t =
pl7/p24 %2 RTH # &% 8 — £ 4 > 3£ 2 PCRR R ¥ £ £ & &
kX trNef o & 4 4& 5 B %4 1t - Notl/BamHIH 4t » it i& & A
@ Notl/BamHI4 % Z p7313ied -

3l F

P17/p24-RT 3'PCR

Spl7p24opt (£ &7 )
ATGGGTGCCCGAGCTTCGGTACTG (A 7] 4 3] % % © 35)
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RT3 1: 1 (R 1)
GAATTCGGATCCTTACAGCACCTTTCTAATCCCCGCACTCACCA
GCTTGTCGACCTGCTCGTTGCCGC [ 7] & 3] % 3%

36]
TrNef 5S'PCR
S-Nef (Notl)
CATTAGAGCGGCCGCGATGGTGGGTTTTCCAC [ & 7] & 5
% W 37]
AS-Nef-pl7p24
CAGTACCGAAGCTCGGGCACCCATGCAGTTCTTGAACTACTCCG
G [AF 7] % % % 3% * 38]

18 % A 4% R & A VENT DNA X 4 & (NEB)# 17 % £
PCR # #
1 x [94°C (30# )]
25 x [94°C (30 % )/55°C (30 # )/72°C (180 #
[(pl17p24+RT] s 60% [trNef] s 2104 [% % ]1)]
1 x [72C  (240# )]

3000bpx Z #hh £ 5% B # 1t 3£ VA Notl A BamHI# & » & WA
PCR¥E # i i 4 AN £ Notl/BamHI# 4 ~ & B 4 1t &% <
p7313ievk & £ p73i-Tngr °

® Hl16 -

xS

X % : p731-Trgn (#6)
g |
F a2 EBFRBEIRT B8 F & £ /b 2 gag#
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pl7/p24% %5 & # 48 X Nef#k B ;% % 1% & & HIV-14 1t % B
Mk HXB2 A 2 F ## # & SHCMVE & £ B +% A A& 7
Iz T ~ R FB-KEF&a RRIEBEILHEARRKEZ L # -
KR GHERIEBIRAFA  TH HPCRRRER 2> % 8%
# p731-GN2& p731-RTw229k i 47 pl7p24-trNefsit RTw229k
Z KR K#% A - # iTPCRH & it # A % X & B & 1 - 2
Notl/BamHI # # - i & # £ £ Notl/BamHI /4 1t =
p7313ie - # A 88 T pl7p24kx £ 2 F 4 1 » B & & #F
Agel/Munldy % #5 8 4% &0 % — 700bp K & & WU R & & 4 i
% 5 B 7 2 p73i-Tgrn#36 Munl/Age# & v 24 B 4K (A
B17) -
3l F
pl7p24-trNef PCR

S-pl7p24opt
ATGGGTGCCCGAGCTTCGGTACTG (A& 7] & % % %% :© 39]
AstrNef (BamHI)
RTw229k
RT3-U * 1
GAATTCGCGGCCGCGATGGGCCCCATCAGTCCCATCGAGACCGT
GCCGGTGAAGCTGAAACCCGGGAT (A 7] & % % % ° 40]
AS-coRT-pl7p24opt it 4 X A
CAGTACCGAAGCTCGGGCACCCATCAGCACCTTTCTAATCCCCG
C [A 7] 4 % % %% @ 41]

8 % & 4 R & A VENT DNAX 4 &8 (NEB)H # 8f = PCR
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%

I x [94°C  (30#)]

25 x [94°C  (30# )/55°C (304 )/72°C (1204 (PCR)
% 180% (Bt &)

1 x [72°7C (240# )]

VA %% B # 1t R B PCRR R # 4% = 3000bp & 49 i st Notl &
BamHI¥ % @ & £ PCR % % i & 4 N £ Notl/BamHI /4
6~ A B B 4 it = p7313iek & £ p73i-Tngr > A 7| % 4 #
T @ p73I-GN2FF £ 13 Z pl7p24 A4 5 & £ % 2 69 & 8 F %
b BB ERFTFATNETRF - RS E T A MK
Munl & Agel#n % = p73i-Tngr¥ ¥ & — 700bp A & » & # 4
i # — &R B p73i-Tgrnx 700bp#y) Munl/Ageli4 1t & 4 vk &
4 # ¥ p731-Tngr#6 °
£ #l17
¥ 8 : p73i-Trng (#11)

B K & B

I FAIAZ FHTF R MEART - & 42 2 NefR ¥ 4 F & 1 1t
gagik B z pl7/p24 4 ; 1% # 14 R & HIV-14% 41t % BH #
HXB2 £ A& s FEEHCMVE H A B +X R A 712 T
# AR FL-REFERRVEALHAEARKEZ L -

®iEAMBERNZIABIAAS TH APCRE  p73i-Tgrnk
KX RT-trNef& pl7p24 % B - vAPCRH # — 8 DNAK & &£ X
2% B 4 16 3kbx £ 4 B A Notl/BamHI¥n % » & i 3 & Notl/

BamHI# 4t = p7313ie > =T f 5 p731 Trng (#11) -

[\
e
four
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(50)

3l F

RTw229k-trNef

RT3-u: 1
GAATTCGCGGCCGCGATGGGCCCCATCAGTCCCATCGAGACCGT
GCCGGTGAAGCTGAAACCCGGGAT (A 7] & % % % :© 42]
AS-Nef-pl7p24opt i& # % A
CAGTACCGAAGCTCGGGCACCCATGCAGTTCTTGAACTACTCCG
G (A& 7] & % % 3| - 43]
P17p24
S-pl7p24opt
ATGGGTGCCCGAGCTTCGGTACTG (A 71 & % % % 44]
AS-pl7p24opt(BamHI)
GATGGGGGATCCTCACAACACTCTGGCTTTGTGTCC [ & 7l
& B & ¢ 45]

8 % & 4 % 4% A VENT DNAZX 4 #% (NEB)#Ht # & < PCR
% # -
1 x[947C (304 )]
25 x [94°C (30#) )/55C (304 )/72°C (1204 (PCR of
A B )R 180% (B &)
1 x [72C  (240# )]

& B PCR B # = 3000bp 2 # & B B 4 1 £ & Notl &
BamHI% % @ & &£ PCRE % i# & # A & Notl/BamHI A
i ~ #% B 4 b = p7313iek £ £ p73i-Tngr

T # 18
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p73i-Tgnr (#f1)
BT o2 K B
# B/ T & 1 1t gagZx pl7/p245 o -~ #H 45 X NefR [ # 1t
2 EH TFRBACRTAEB | % & 4 R & HIV-19 L HBHE #
HXB2 r £ a# £ F F# A EHCMVaA H A B +Xx R A 71k
TH  AFAR- 2R EQRRYVKAHENARRKZ £ 5 -
K ABERNIAEABIBRAE  THPCREM > R & K 22
p731-GN2 & p731-RTw229kx pl17p24-trNef & RTw229k fv ¥A
KR RZ AR - APCREF EIT B & ML AWM X &BF &L
vA Notl/BamHI%r 2| » 3 #2 & Notl/BamHI/4 4 = p7313ieit
¥ oA F P (plTp24ART)F THR B AF I #R LA
BTH A S ZTEa T ARIBEHAEE RKAXAEBEBERFHGR
Ao A 5 A e (R B 19)
3l T
pl7p24-trNef PCR

S-pl7p24opt

ATGGGTGCCCGAGCTTCGGTACTG (A 7] & 5 % 3% © 46]
AS-Nef-coRTit # % B
GATGGGACTGATGGGGCCCATGCAGTTCTTGAACTACTCCGG
(A 7 & % % % ° 47]

RTw229k

S-coRT

ATGGGCCCCATCAGTCCCATCGAG (A 7] 4 5 % % - 48]

RT3-1: 1

-57-



1329647

(52)

GAATTCGGATCCTTACAGCACCTTTCTAATCCCCGCACTCACCA
GCTTGTCGACCTGCTCGTTGCCGC (A 7] & % % 3% © 49]
18 % & 4 % 4% A VENT DNAX & & (NEB)® % 8 % PCR
%
1 x [94°C (30# )]
25 x [94°C  (30#) )/55C (30# )/72°C (120# (PCR)3k 180#)
(B 4 )
1 x [72C (240#)]
VA #% BB 45 16 3000bp & 4 i A Notl A BamHI#n % - # PCR

N,

B M % % # i 3 % 44 Notl/BamHI K 41t ~ % B #4 4t
p7313iekt & % p73i-Tngr- 3t & T 8 T pl7p24it £ & &
# 41t > %) A A Agel/Munl @ % #5 38 4% 40 %] — 700bp K & -

T

VA R B p73i-Tgrn#3 X & 4 IE 25 % %% /F %] ) Munl/Age A

o

e AR K - %S5 EFEEAHETELLE —2BRE(G2609A) >

£ % %5 %49 H ZRTH » ¥ = B £ B Thrigk B & & Ala o

uiiag

Apal/BamHI# 1t £ # & # # PCRR R F# Z2 A B A £ ¥
XA THEZRE L T8 & B 4 % Apal/BamHI A
& ~ &R B p73i-Tgnrx RTH 4 R Ao 4 B & -

T H 19 ¢

B TH EABEEL DNARE®AZIHM-%2F'4& % (gold
slurry)’

M K M DNA(H I# L /8 ~ o 1004 £ )R 2H £ & %
5 (40 50% % > & 15 £ 4% (PowderJect))® ¥ A 0.05M & 45
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B (@ 1004 # )P (& #& % (Sigma))e i /m IMZ CaCl,(4 100
#% # (American Pharmacoutical Partners, Inc., USA))# -
DNAZ B 22K M £ - WDNA/&2 £ & HH TR 4£10
54 0 ABH BN FFRIKR w3 x 1EFH > (AL %A 5
3ABDH)Y $£#)- B KB B F# 20.05% £/ 4
R LRI ERA(PVP & B 8 #H B#H F » £ » 2
¥ EANLSEH K T EHESE(F KX %2 X (Eppendorf))
M BEFHETOMNEBR A (a) 'K (b) A (a)k
Z B -F 8 A () E B ABRH (AT H3IF #)
% A2 H/HHEETEBRBHE (Tefze )EE - & % 1 #f K (a)
(b)) # 2 H 4 HHDNA/'S %' Z 8 /PVPX @ < % %

I m- e

E

AR S XS4 E B KR ARG R B2 4 0 BB
LHEREMS AR AETRFERIONE - B K()F B F
#pH 8.0 4 0.5-1.0% % /# # X H @ DNAYTEY » & &
HASO%NEWH F - AE KRR A > K KX(OD)AE B F % pH
8.0 4 0.5-1.0% % /# # X MDNAZTE¥ » & #37C % %
30448 0 Bl TN R BEFAPLRK S XRS4I18MF BB F A
R e REZ2rEEHBBRLFTR - KRR EFHFH-20C -
M X E MMDNAR A ¥ > A A A ZET A KXABZE
(Genequant) II (i % & %2 & 4 # # (Pharmacia Biotech))
B E e

£ ¥ 20 :

DNA% 72 £ E < ® fi

o o AT P M F B B M T R AL (Accel DA B B B K E
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1 A = ¥ F (# & % ¥ (Eisenbraun)%¥ A * DNA and Cell
Biology » 1993 » % 124 No 9 % 791-797 8 : & 4% %
(Pertner)¥% A)- f§ B 3w » #% H #DNA&G F A28 % & &
a4 L (& F W 2 8 (DeGussa Corp.), South Plainfield,
NJ.,, USA)E ZE AN RBBEE T » B AH1.270 5 Kk K VA
& B E X % AAMEAICHRKET R - £ 8 8 69388 6
L HEELL05Eas A ELEZARNFEREELETAHLOSK
% Z DNA

T #21:

1 A A B EMEADNAKE HHIVIR R Z & & KRB -

A B M BR %A EE A R Y X R BEAE K (n=3/
() P7077# M HCMV IE B &H A B » £ & 48 A A 7 A
B &R AF 7 1(femvee & & B ) P731% & £ 48 Bl R > 12
Bt - 2 HCMV IEE & £ B (iamve & £ B )P & V & A A
A EasxRRFII-

M H Bkt ¥ ECHEZIFI(CIH x Balb/o)RA M 3 & B 42
by 4z o A F08 H KX F A REZAI2 x 0.5 L DNA >
# %358 X2 x 0.5#% £ DNA# 3% £ 5 % 408 4 A IFN-7
# 5 8 fa 4% (Elispot) R #& Al = o & A& -

e« P73I -z & & #
e P7077 - 4 & &

e P7077 GRN-(fCMVEL # % B )Gag* RT - Nef
e P731 GRN-(i CMVEk $ #% B ) Gag - RT * Nef
e P731 GR3N-(CMVE # % B )& & 1 Gag: & & 1t RT-: Nef
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e P7077 GN-(fCMVE % # BH )Gag - Nef
e P731 GN-(iCMVE % % B ) Gag * Nef
# FTwmmw A

# CD8+T fg -Fk #| M IFN-7 47 /1 & ¥4 4F % % # 58 #% Ff
M E xR mp A PEEFTEE I RBE - & & F R Gk
MO i MR R EE Kk APBSY o M M tm s 2k OB B
% #H A B K (PBS)Y * B e Ko BE e (EA G LI55%

3

% ¥ NH,Cl -~ 10% € KHCO; ~ 0.1Z § E EDTAM A & X

&
i
N,
w
w2
-+
X
&
v
>
N
e
&
2
[
b
¥
1\
Pty

B ER TS
%M E K

o VA 4 £ IFN-7 3w 88 & & 3 vA CD8-F: #] M B & Ak (Gag,
Nef RT)# #% - 73 £ " A & » # B A & -&A & & # IFN-
Yy -4£ Y FAR TR (E L ®# (Pharmingen)) A AR £ &% &
g HF-BomMBERBEELABR>IHFETEHRT ALIFN-

m R EFRFISAF NI MF AL F > KX HE

y B & mpg oo

TH & RB\ETHBE20- 21%22 ¢

£ #l22:

B G HEHZ EERM

1.%a B8 5 #F

B %A R MR A K % FCD8@m M & 88 CD4tm i » T &
B 4% T CD8 AR CD4tm B = & B F % & 1# N1 3 6 4§ 5 #F
o A TR ER> S TFTHEE-7 RIL-2Z m B RE - F 7
Sl Mt A HA KRG MEBN e e e E S E M
BRIl HEEREALR -0 e N iR R
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B - HE XA 2 IR @R AKERTHREREREEE
(CD8) &% & H(CDA)Z H T Ak — &£ T HE MK - ¥ %
Hztmpp TELE BN F L4 RREYSESEEwpe A E
zZzRB RO BEHEES AR iE B L bk HXRE &

B Xt EHERMAERRE L FK SN EZER G

MM ELISAY # % » L4 A2 4 £/ 8@ k& K % % - ¥
BERERBRETEA B A TR EDREE -

R EMmA RSBt CD8H FTAK2C - mawadn @
# o R kR & £ 2 R B Gag(AMQMLKETI) - Nef
(MTYKAAVDL)

Z RT(YYDPSKDLI)® ¥t R CD4#% GagARTR & ¥ 2 R & -
MHEeEasriTEREH; > ERE L ZR KM E S HF

¥ o & REBATHHE23-

2. B 4

B BB P AR REFETE RAF 148 K E b kA
ETRE YN - > FELRTAEFTH® AN ZELISA @
oA R BB AR o B KR K P # Gagr NefRRTX

i o fERR  ELISAK B A XA AEAMETE R ETAE - &
BEEFORAEAMAEFEL FHRADILYE FEH-F 8 FH#%
Ait FmrbdERLIR - bd - 32 %K 8% A
KEBFELITHR - &£ RETHBE24 -

3. M B H®

B R @ XA A SR AN HPpT3i-GNR
HGagh £ F A A R B RRLEHARAERH Nefx 2 88 R
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BB AR - R HBEIBeBEFFITRETINT-@EBE
KEZGagka A THRRAAL A LR EEREBELH -
E A Gaghf T B2 F 4 T
RNG>GRN>NRG>RGN>NGR>GNR

o2 Wt pE %R F B

B2 582 SHHFHEATHAIELEASEARIEZTOC]K &
Bz%nrm o £ F=44RB

CD8#% % 78 # Gag  Nef R RTZ R R (& A & & #% £78 )
CD4 %358 # GagARRTZ R B (# % % %78 )
CD8#% % 358 # Gag: NefRRTX R B (# % #% £ 78 )-

# B SAS % 8 M = %% M & %% # A (linear mixed effect
model) R # ¥ & R B (4o CD8# Gagx R & )# & o 3z #& &
a4 HETBEEZHRR FTHRHZR

IL-2R T H £ - ko > #CDSR AR T » & — & R 2 & #
T REHF R REBEAFTOLHEHEREERYE
B % URAFPHFOLLZIEINATHEHARERERR(F
E/IXR B E)RIL2(A A/ T A ) B £ E&EEH PR
B % R % R

HEREAF SRR BERRARRBR(FEE/ITRE E)AR
IL-2(BA £ /R B A)Z 4 & & & 4 ¥ R p7313(# # 4)H
A A AEFHZRMBERL EAp-AK KU ELRT

L & (Gag ~ Nef® RT) &

AHE G+ EEL EAFREREZHBVIL2ZHERT @ R #E £ 2
Ap-ARFFESELEHE MBMEARKERZAZIHREFF L6
£RRRF LS K ARHE HOKEKMSLMMERE X & %3 L
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FEAZS%ok B8 -
ZRYVZRB AL L EE R

W TR AEB BT ERHEBR

%P3 R R X BFF
RAIE T R FIAR BT & S B

X 89 %
oo R 5 R

2 F R BRF &P FRE
ZHFFLELABKBHN TR BERLEDRA -
Eaild EETRFTERRZFF R
c TRAETIEBER I BRI F -

i E TR 3@

\\\\
S

‘=)

#ie | FTEEABREEFTA)) FISAFEBKRFTH)
CD3 CD4 CD8
GRN 5 18 3
GNR 17 24 28
RGN 28 23 33
RNG 25 27 37
NRG 25 19 0
NGR 4 14 10

RNG# £358 = AR A F F % %

P
=2

Mo 78 4 F

& ¥ I 17 F

S
% % = £ K3 RGN RGN#& #3558 = & &4 R R

’ & & FFE

B X &G ERHA

1 P7313-ie

B 2 pGagOptrpr2 ¢ p5S gagid A £ B = £ 7]

g 3 pl7/24trNEF1 % pl17/24trNEF# AN £ B = £ 7

B 4 pl7/24opt/trNefl ¥ pl7/240pt/trNEF# A £ B = £ 7
B S p7077-RT3¢ RT# A £ B 2 A 7|
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BHE E B =

&

B H B B B B B B B

Bl

10

11
12
13
14
15
16
17
18
19

20

21

22

23

(59)

p73i-RT3 ¢ % s/ & AN X B =2 /& 7

7077trNef20 ¥ Nefids A £ B = A& 7|

7077RT8+ RTH#& N X B = A 7

pl7/240pt/RT/trNefl13 % p17/240pt/RT/trNefis AN £ B =
A 7l

WRG7077% pl7/p24opt(cor)/RT/trNef% # & AN X B =
A 7

p73i-GRN2 % pl17/p24(opt)/RT(opt)trNefid AN X B = A 7|
p73i-GRN2 ¢ pl17/p24opt/trNefids AN % B = £ 7|

RT w299k=z A& 3|

p73i-Tgrn

Tnrgz A 7|

p7313ie¥ Tngrid N X B 2 £ 7|

K B Trgn#6x A 7

Trong#lldE AN X B = £ 7|

TgnR (Fl) = A& 7]

% R INF-y8 % B % /% s % & (ELIspot) » # & # % 5
B # # Gaght = R &

% A INF-y8 % B % 7% 3 % /% (ELIspot) > 3 & 4 % 5
B 1# # Neffik 2 R &

% A INF-y®8 % B % 7 % % /% (ELIspot) > & & # %5
B # # Rtk 2 R &

AT Hl 2 A EAKRKXT » £1% A d Gag > RTA Nef
AZB bt AR TR HMETREE
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¥ R L CD8% & R B o
B 24 4 MELISA®R & %358 (# 3% 78 4 )z Gagir 52

[
D
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B PXEARE

AEAGFERMSE - HBEETEAFT 0 £ T %HBHIV-1 gaghk
g 7 L & Sgagii RAE X H &R E = #&HIVin B &
T H B EZLF _ARAHIVREZI IR R AT 269 8 & £ T #H#
it i 2 ARAEAH AB - KMEZSFBEYTEBRAFINTE - F KB
nef £ H &E ARTH £ H & -

1B~ EXEHAEE ‘

The invention provides a nucleotide sequence that encodes
an HIV-1 gag protein or fragment thereof containing a gag
epitope and a second HIV antigen or a fragment encoding
an epitope of said second HIV antigen, operably linked to
a heterologous promoter. Preferred polyndcleotide
sequénces further encodes nef or a fragment thereof and

RT or a fragment thereof.
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T
RV
pogy|

pGagOptrpr2 # p55 gag # A £ B = 4 5

ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT
AGGCTGCGCCCGGGAGGCAAANAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG
AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT
CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG
TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTARG
GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGARAGAAG
GCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAATACC
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC
ATTCTCGGTCTCAATAAAATTGTTAGAATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGGCCGAAGCCATGAGCCAGGTGACGAACTCCGCAACCATCATGATGCAGAGA
GGGAACTTCCGCAATCAGCGGAAGATCGTGAAGTGTTTCAATTGCGGCAAGGAGGGT
CATACCGCCCGCAACTGTCGGGCCCCTAGGAAGAAAGGGTGTTGGAAGTGCGGCAAG

GAGGGACACCAGATGAAAGACTGTACAGAACGACAGGCCAATTTTCTTGGAAAGATT .

TGGCCGAGCTACAAGGGGAGACCTGGTAATTTCCTGCAAAGCAGGCCCGAGCCCACC
GCCCCCCCTGAGGAATCCTTCAGGTCCGGAGTGGAGACCACAACGCCTCCCCAARRA
CAGGAACCAATCGACAAGGAGCTGTACCCTTTAACTTCTCTGCGTTCTCTCTTTGGC
AACGACCCGTCGTCTCAATAA (% 54 31 & 3. 50]

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK

. TLNAWVKVVE

LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
TARNCRAPRK
SRPEPTAPPE

*

GELDRWEKIR
LGQLQPSLQT
SKKKAQQAAA
EKAFSPEVIP
EWDRVHEPVHA
IYKRWIILGL
QEVKNWMTET
RVLAEAMSQV
KGCWKCGKEG
ESFRSGVETT

(A FISE R %% 51)

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MFSALSEGAT
GPIAPGQMRE
NKIVRMYSPT
LLVQNANPDC
TNSATIMMQR
HQMKDCTERQ
TPPQKQEPID

& 2

LKHIVWASRE
TVATLYCVHQ
NYPIVQNIQG
PQDLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
GNFRNQRKIV
ANFLGKIWPS
KELYPLTSLR

ERFAVNPGL
RIEIKDTKEA
QMVHQAISPR
VGGHQAAMQM
STLQEQIGWM
EPFRDYVDRF
ATLEEMMTAC
KCFNCGKEGH
YKGRPGNFLQ
SLFGNDPSSQ



1329647 C

T S =
%§E§§%%§@&

BTN N ]

p17/24RNEF1 ¥ pl17/24uNEF A £ B 2 &4 7/

ATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGATGGGAAAAAATT
CGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGCAAGC
AGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGT
AGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGA
TCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAA
GACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGAAAAAA
GCACAGCAAGCAGCAGCTGACACAGGACACAGCAATCAGGTCAGCCAAAATTACCCT
ATAGTGCAGAACATCCAGGGGCAAATGGTACATCAGGCCATATCACCTAGAACTTTA
AATGCATGGGTAAAAGTAGTAGAAGAGAAGGCTTTCAGCCCAGAAGTGATACCCATG
TTTTCAGCATTATCAGAAGGAGCCACCCCACAAGATTTAAACACCATGCTAAACACA
GTGGGGGGACATCAAGCAGCCATGCAAATGTTAAAAGAGACCATCAATGAGGAAGCT
GCAGAATGGGATAGAGTGCATCCAGTGCATGCAGGGCCTATTGCACCAGGCCAGATG
AGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACCCTTCAGGAACAAATA
GGATGGATGACAAATAATCCACCTATCCCAGTAGGAGAAATTTATAAAAGATGGATA
ATCCTGGGATTAAATAAAATAGTAAGAATGTATAGCCCTACCAGCATTCTGGACATA
AGACAAGGACCAAAAGAACCCTTTAGAGACTATGTAGACCGGTTCTATAAAACTCTA
AGAGCCGAGCAAGCTTCACAGGAGGTAAAAAATTGGATGACAGAAACCTTGTTGGTC
CAAAATGCGAACCCAGATTGTAAGACTATTTTAAAAGCATTGGGACCAGCGGCTACA
CTAGAAGAAATGATGACAGCATGTCAGGGAGTAGGAGGACCCGGCCATAAGGCAAGA
GTTTTGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAG
GCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATT
CACTCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTAC
TTCCCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACCTTT -
GGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAA
GGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCGGAG
AGAGAAGTGTTAGAGTGGAGGTTTGACAGCCACCTAGCATTTCATCACGTGGCCCGA
GAGCTGCATCCGGAGTACTTCAAGAACTGCTGA [A 74E 3] % %% 52)

[R]
4 »

4‘
o)

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE

LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGRGHKA
SQRRQDILDL
VEEANKGENT
FKNC*

(A 5142 3] % 5%

GELDRWEKIR

‘LGQLQPSLQT

SKKKAQQAAA
EKAFSPEVIP
EWDRVHPVHA
IYKRWIILGL
QEVKNWMTET
RVLVGFPVTP
WIYHTQGYFP
SLLHPVSLHG

53]

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MFSALSEGAT
GPIAPGQMRE
NKIVRMYSPT
LLVQNANPDC
QVPLRPMTYK
DWQNYTPGPG
MDDPEREVLE

3

LKHIVWASRE
TVATLYCVHQ
NYPIVQNIQG
POQDLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
AAVDLSHFLK
VRYPLTFGWC
WRFDSHLAFH

LERFAVNPGL
RIEIKDTKEA
QMVHQAISPR

VGGHQAAMQM

STLQEQIGWM
EPFRDYVDRF
ATLEEMMTAC
EKGGLEGLIH
YKLVPVEPDK
HVARELHPEY
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ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT
AGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG
AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT
CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG
TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTAAG
GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAG
GCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAATACC
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGARATCTATAAACGGTGGATC
ATTCTCGGTCTCAATAAAATTGTTAGAATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGATGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTAC
AAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTA
ATTCACTCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGC
TACTTCCCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACC
TTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAAT
AAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCG
GAGAGAGAAGTGTTAGAGTGGAGGTTTGACAGCCACCTAGCATTTCATCACGTGGCC
CGAGAGCTGCATCCGGAGTACTTCAAGAACTGCTGA (A FISE A % #: 54]

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE

'LKETINEEAA -

TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
HSQRRQDILD
KVEEANKGEN
YFKNC*

GELDRWEKIR
LGQLQPSLQT
SKKKAQQAAA
EKAFSPEVIP
EWDRVHPVHA
IYKRWIILGL
QEVKNWMTET
RVLMVGFPVT
LWIYHTQGYF
TSLLHPVSLH

(A 5825 5% 5% 55]

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MFSALSEGAT
GPIAPGQMRE
NKIVRMYSPT
LLVQNANPDC
PQVPLRPMTY
PDWQNYTPGP
GMDDPEREVL

B4

LKHIVWASRE
TVATLYCVHQ
NYPIVQONIQG
PQDLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
KAAVDLSHFL
GVRYPLTFGW
EWRFDSHLAF

LERFAVNPGL
RIEIKDTKEA
QMVHQAISPR
VGGHQAAMQM
STLQEQIGWM
EPFRDYVDRF
ATLEEMMTAC
KEKGGLEGLI
CYKLVPVEPD
BHVARELHPE
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ATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAAACCCGGGATGGAC
GGCCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCAAGGCCCTGGTGGAG
ATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGGCCTGAGAACCCA
TACAACACCCCCGTGTTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTG
GTGGATTTCCGGGAGCTGAATAAGCGGACCCAGGATTTCTGGGAGGTCCAGCTGGGC
ATCCCCCATCCGGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGC
GACGCTTACTTCAGCGTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCCTTTACC
ATCCCATCTATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTCCTCCCC
CAGGGCTGGAAGGGCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATCCTGGAG
CCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATGGACGACCTGTAC
GTGGGCTCTGACCTGGAAATCGGGCAGCATCGCACGAAGATTGAGGAGCTGAGGCAG
CATCTGCTGAGATGGGGCCTGACCACTCCGGACAAGAAGCATCAGAAGGAGCCGCCA
TTCCTGTGGATGGGCTACGAGCTCCATCCCGACAAGTGGACCGTGCAGCCTATCGTC
CTCCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTC
AACTGGGCTAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTG
CGCGGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAGCTCGAG
CTGGCTGAGAACCGGGAGATCCTGAAGGAGCCCGTGCACGGCGTGTACTATGACCCC
TCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAGGGGCAGTGGACATACCAG
ATTTACCAGGAGCCTTTCAAGAACCTCAAGACCGGCAAGTACGCCCGCATGAGGGGC
GCCCACACCAACGATGTCAAGCAGCTGACCGAGGCCGTCCAGAAGATCACGACCGAG
TCCATCGTGATCTGGGGGAAGACACCCAAGTTCAAGCTGCCTATCCAGAAGGAGACC
TGGGAGACGTGGTGGACCGAATATTGGCAGGCCACCTGGATTCCCGAGTGGGAGTTC
GTGAATACACCTCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAGCCCATCGTG -
GGCGCGGAGACATTCTACGTGGACGGCGCGGCCAACCGCGAAACAAAGCTCGGGAAG
GCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGTCGTCACCCTGACCGACACCACC
AACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCTCTCCAGGACTCCGGCCTGGAG
GTGAACATCGTGACGGACAGCCAGTACGCGCTGGGCATTATTCAGGCCCAGCCGGAC
CAGTCCGAGAGCGAACTGGTGAACCAGATTATCGAGCAGCTGATCAAGAAAGAGAAG
GTCTACCTCGCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAGGTCGAC
AAGCTGGTGAGTGCGGGGATTAGAAAGGTGCTGTAA [ 7K 5] % 3% 56)

MGPISPIETV

KIGPENPYNT

GLKKKKSVTV
LPQGWKGSPA
RTKIEELRQH
KDSWTVNDIQ
AELELAENRE
LKTGKYARMR
ETWWTEYWQA
ETKLGKAGYV
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SVKLKPGMDG
PVFAIKKKDS
LDVGDAYFSV
IFQSSMTKIL
LLRWGLTTPD
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ILKEPVHGVY
GAHTNDVKQL
TWIPEWEFVN
TNRGRQKVVT
QPDQSESELV

PKVKQWPLTE
TKWRKLVDFR
PLDEDFRKYT
EPFRKQNPDI
KKHQKEPPFL
QIYPGIKVRQ
YDPSKDLIAE
TEAVQKITTE
TPPLVKLWYQ
LTDTTNQKTE
NQIIEQLIKK
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ELNKRTQDFW
AFTIPSINNE
VIYQYMDDLY
WMGYELHPDK
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IQKQGQGQWT
SIVIWGKTPK
LEKEPIVGAE
LQAIYLALQD
EKVYLAWVPA

TEMEKEGKIS
EVQLGIPHPA
TPGIRYQYNV
VGSDLEIGQH
WTVQPIVLPE
LTEVIPLTEE
YQIYQEPFKN
FKLPIQKETW
TFYVDGAANR
SGLEVNIVTD
HKGIGGNEQV



1329647 Lt

DKLVSAGIRK VL~*

(A FI4E%) SRR 57]

$131.8a0lU1.,
Pl mang .Clai. 088
.:; N 1023
...3008387,1263
..8arGL,1300

..5001,1388

p7077-RT3
6023 bps

*" Noel, 1508

-
4 e
4202 A00T18’
w3 " Saca
4000 Nan Secnzne
4000.Enet?
Bou1102.2184

i
H i

3217 Ngosi | H ‘

3217 Naet| H u”z::o

106 St No0 2011
AD8I 2022
Ba0 12002622
-7-

e
Rein)
N



1329647

PT3i-RT ¥ 46 Bis A £ B 2 4 Fi:

ATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAAACCCGGGATGGAC
GGCCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCAAGGCCCTGGTGGAG
ATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGGCCTGAGAACCCA
TACAACACCCCCGTGTTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTG
GTGGATTTCCGGGAGCTGAATAAGCGGACCCAGGATTTCTGGGAGGTCCAGCTGGGC
ATCCCCCATCCGGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTCGCTGGACGTGGGC
GACGCTTACTTCAGCGTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCCTTTACC
ATCCCATCTATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTCCTCCCC
CAGGGCTGGAAGGGCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATCCTGGAG
CCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATGGACGACCTGTAC
GTGGGCTCTGACCTGGAAATCGGGCAGCATCGCACGAAGATTGAGGAGCTGAGGCAG
CATCTGCTGAGATGGGGCCTGACCACTCCGGACAAGAAGCATCAGAAGGAGCCGCCA
TTCCTGTGGATGGGCTACGAGCTCCATCCCGACAAGTGGACCGTGCAGCCTATCGTC
CTCCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTC
AACTGGGCTAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTG
CGCGGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAGCTCGAG
CTGGCTGAGAACCGGGACATCCTGAAGGAGCCCCTGCACGGCGTGTACTATGACCCC
TCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAGGGGCAGTGGACATACCAG
ATTTACCAGGAGCCTTTCAAGAACCTCAAGACCGGCAAGTACGCCCGCATGAGGGGC
GCCCACACCAACGATGTCAAGCAGCTGACCGAGGCCGTCCAGAAGATCACGACCGAG
TCCATCGTGATCTGGGGGAAGACACCCAAGTTCAAGCTGCCTATCCAGAAGGAGACC
TGGGAGACGTGGTGGACCGAATATTGGCAGGCCACCTGGATTCCCGAGTGGGAGTTC
GTGAATACACCTCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAGCCCATCGTG .
GGCGCGGAGACATTCTACGTGGACGGCGCGGCCAACCGCGAAACAAAGCTCGGGAA
GGCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGTCGTCACCCTGACCGACACCAC
CAACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCTCTCCAGGACTCCGGCCTGGA
GGTGAACATCGTGACGGACAGCCAGTACGCGCTGGGCATTATTCAGGCCCAGCCGGA
CCAGTCCGAGAGCGAACTGGTGAACCAGATTATCGAGCAGCTGATCAAGAAAGAGAA
GGTCTACCTCGCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAGGTCGA
CAAGCTGGTGAGTGCGGGGATTAGAAAGGTGCTGTAA (A 3485 & 5% 58)
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LEKEPIVGAE
LQAIYLALQD
EKVYLAWVPA
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ATGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCA
GCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCAC
TCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTC
CCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTGGA
TGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGA
GAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGA
GAAGTGTTAGAGTGGAGGTTTGACAGCCACCTAGCATTTCATCACGTGGCCCGAGAG
CTGCATCCGGAGTACTTCAAGAACTGCTGA [ FI4E3] % %%: 60]

MVGFPVTPQV PLRPMTYKAA VDLSHFLKEK GGLEGLIHSQ RRQDILDLWI

YHTQGYFPDW QNYTPGPGVR YPLTFGWCYK LVPVEPDKVE EANKGENTSL
LHPVSLHGMD DPEREVLEWR FDSVLAFHHV ARELHPEYFK NC*

(A 7825 % 3 61)

B 7

355 -10 -
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ATGGGCCCCATTAGCCCTATTGAGACTGTGTCAGTAAAATTAAAGCCAGGAATGGAT
GGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAARAATAAAAGCATTAGTAGAA
ATTTGTACAGAGATGGAAAAGGAAGGGAAAATTTCAAAAATTGGGCCTGAARAATCCA
TACAATACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAATGGAGAARATTA
GTAGATTTCAGAGAACTTAATAAGAGAACTCAAGACTTCTGGGAAGTTCAATTAGGA
ATACCACATCCCGCAGGGTTAAAAAAGAAARARMATCAGTAACAGTACTGGATGTGGGT
GATGCATATTTTTCAGTTCCCTTAGATGAAGACTTCAGGAAATATACTGCATTTACC
ATACCTAGTATAAACAATGAGACACCAGGGATTAGATATCAGTACAATGTGCTTCCA
CAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACAAAAATCTTAGAG
CCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCRAATACATGGATGATTTGTAT
GTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAGCTGAGACAA
CATCTGTTGAGGTGGGGACTTACCACACCAGACAAAAAACATCAGAAAGAACCTCCA
TTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCTATAGTG
CTGCCAGAAAAAGACAGCTGGACTGTCAATGACATACAGAAGTTAGTGGGGARATTG
AATTGGGCAAGTCAGATTTACCCAGGGATTAAAGTAAGGCAATTATGTAAACTCCTT
AGAGGAACCAAAGCACTAACAGAAGTAATACCACTAACAGAAGAAGCAGAGCTAGAA
CTGGCAGAAAACAGAGAGATTCTAAAAGAACCAGTACATGGAGTGTATTATGACCCA
TCAAAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGGACATATCAA
ATTTATCAAGAGCCATTTAAAAATCTGAAAACAGGAAAATATGCAAGAATGAGGGGT
GCCCACACTAATGATGTAAAACAATTAACAGAGGCAGTGCAAAAAATAACCACAGAA
AGCATAGTAATATGGGGAAAGACTCCTAAATTTAAACTGCCCATACAAAAGGAAACA
TGGGAAACATGGTGGACAGAGTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTT
GTTAATACCCCTCCCTTAGTGAAATTATGGTACCAGTTAGAGAAAGAACCCATAGTA
GGAGCAGAAACCTTCTATGTAGATGGGGCAGCTAACAGGGAGACTAAATTAGGAARAA
GCAGGATATGTTACTAATAGAGGAAGACAAAAAGTTGTCACCCTAACTGACACAACA
AATCAGAAGACTGAGTTACAAGCAATTTATCTAGCTTTGCAGGATTCGGGATTAGAA
GTAAACATAGTAACAGACTCACAATATGCATTAGGAATCATTCAAGCACAACCAGAT
CAAAGTGAATCAGAGTTAGTCAATCAAATAATAGAGCAGTTAATAAAAAAGGAAAAG
GTCTATCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTAGAT
AAATTAGTCAGTGCTGGAATCAGGAAAGTACTATTTTTAGATTAA

(A 75230 % 3

MGPISPIETV
KIGPENPYNT

-GLKKKKSVTV

LPQGWKGSPA
RTKIEELRQH
KDSWTVNDIQ
AELELAENRE
LKTGKYARMR
ETWWTEYWQA
ETKLGKAGYV
SQYALGIIQA
DKLVSAGIRK

62]

SVKLKPGMDG
PVFAIKKKDS
LDVGDAYFSV
IFQSSMTKIL
LLRWGLTTPD
KLVGKLNWAS
ILKEPVHGVY
GAHTNDVKQL
TWIPEWEFVN
TNRGRQKVVT
QPDQSESELV
VLFLD*

PKVKQWPLTE
TKWRKLVDFR
PLDEDFRKYT
EPFRKQNPDT
KKHQKEPPFL
QIYPGIKVRQ
YDPSKDLIAE
TEAVQKITTE
TPPLVKLWYQ
LTDTTNQKTE
NQIIEQLIKK
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EKIKALVEIC
ELNKRTQDFW
AFTIPSINNE
VIYQYMDDLY
WMGYELHPDK
LCKLLRGTKA
IQKQGQGQWT
SIVIWGKTPK
LEKEPIVGAE
LQAIYLALQD
EKVYLAWVPA

TEMEKEGKIS
EVQLGIPHPA
TPGIRYQYNV
VGSDLEIGQH
WTVQPIVLPE
LTEVIPLTEE
YQIYQEPFKN
FKLPIQKETW
TFYVDGAANR
SGLEVNIVTD
HKGIGGNEQV
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ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT

AGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG .

AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT

CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG

TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTAAG
GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAG
GCCCAGCAGGCAGCTGCTCGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTCCAARACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAATACC
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC
ATTCTCGGTCTCAATAAAATTGTTAGAATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGATGGGCCCCATTAGCCCTATTGAGACTGTGTCAGTAAAATTAAAGCCAGGA
ATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAAAAATAARAGCATTA

GTAGAAATTTGTACAGAGATGGAAAAGGAAGGGAAAATTTCAAAAATTGGGCCTGAA

AATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAATGGAGA
AAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGACTTCTGGGAAGTTCAA
TTAGGAATACCACATCCCGCAGGGTTAAAAAAGAAAAAATCAGTAACAGTACTGGAT
GTGGGTGATGCATATTTTTCAGTTCCCTTAGATGAAGACTTCAGGAAATATACTGCA
TTTACCATACCTAGTATAAACAATGAGACACCAGGGATTAGATATCAGTACAATGTG
CTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACAAAAATC
TTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGAT
TTGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAGCTG
AGACAACATCTGTTGAGGTGGGGACTTACCACACCAGACAAAAAACATCAGAAAGAA

.CCTCCATTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCT

ATAGTGCTGCCAGAAAAAGACAGCTGGACTGTCAATGACATACAGAAGTTAGTGGGG
AAATTGAATTCGGCAAGTCAGATTTACCCAGGGATTAAAGTAAGGCAATTATGTAAA
CTCCTTAGAGGAACCAAAGCACTAACAGAAGTAATACCACTAACAGAAGAAGCAGAG
CTAGAACTGGCAGAAAACAGAGAGATTCTAAAAGAACCAGTACATGGAGTGTATTAT
GACCCATCAAAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGGACA

TATCAAATTTATCAAGAGCCATTTAAAAATCTGAAAACAGGAAAATATGCAAGAATG -

AGGGGTGCCCACACTAATGATGTAAAACAATTAACAGAGGCAGTGCAAAAAATAACC
ACAGAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAAACTGCCCATACAAAAG
GAAACATGGGAAACATGGTGGACAGAGTATTGGCAAGCCACCTGGATTCCTGAGTGG

&9
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GAGTTTGTTAATACCCCTCCCTTAGTGAAATTATGGTACCAGTTAGAGAAAGAACCC
ATAGTAGGAGCAGAAACCTTCTATGTAGATGGGGCAGCTAACAGGGAGACTAAATTA
GGAAAAGCAGGATATGTTACTAATAGAGGAAGACAAAAAGTTGTCACCCTAACTGAC
ACAACAAATCAGAAGACTGAGTTACAAGCAATTTATCTAGCTTTGCAGGATTCGGGA
TTAGAAGTAAACATAGTAACAGACTCACAATATGCATTAGGAATCATTCAAGCACAA
CCAGATCAAAGTGAATCAGAGTTAGTCAATCAAATAATAGAGCAGTTAATAAAAAAG
GAAAAGGTCTATCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAA
GTAGATAAATTAGTCAGTGCTGGAATCAGGAAAGTACTATTTTTAGATATGGTGGGT
TTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGAT
CTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAAGA
AGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGG
CAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTGGATGGTGCTAC
AAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGAGAGAACACC
AGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGTGTTA
GAGTGGAGGTTTGACAGCCACCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCG

GAGTACTTCAAGAACTGCTGA .
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-LSHFLKEKGG
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R 9IES #
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LKHIVWASRE
TVATLYCVHQ
NYPIVQONIQG
PQDLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
MDGPKVKQWP
KDSTKWRKLV
FSVPLDEDFR
KILEPFRKQN
TPDKKHQKEP
WASQIYPGIK
GVYYDPSKDL
KQLTEAVQKI
FVNTPPLVKL
VVTLTDTTNQ
ELVNQIIEQL
GFPVTPQVPL
TQGYFPDWQN
PVSLHGMDDP
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ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT
AGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG

AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT -

CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG

TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTAAG -

GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAG
GCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGG@GGCCACTCCTCAGGACCTCAATACAATGCTTAATACC_
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC
ATCCTGGGCCTGAACAAGATCGTGCGCATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGATGGGCCCCATTAGCCCTATTGAGACTGTGTCAGTAAAATTAAAGCCAGGA
ATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAAAAATAAAAGCATTA
GTAGAAATTTGTACAGAGATGGAAAAGGAAGGGAAAATTTCAAAAATTGGGCCTGAA
AATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAATGGAGA
AAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGACTTCTGGGAAGTTCAA
TTAGGAATACCACATCCCGCAGGGTTAAAAAAGAAAAAATCAGTAACAGTACTGGAT
GTGGGTGATGCATATTTTTCAGTTCCCTTAGATGAAGACTTCAGGAAATATACTGCA
TTTACCATACCTAGTATAAACAATGAGACACCAGGGATTAGATATCAGTACAATGTG
CTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACAAAAATC
TTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGAT
TTGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAGCTG
AGACAACATCTGTTGAGGTGGGGACTTACCACACCAGACAAAANACATCAGAAAGAA
CCTCCATTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCT
-ATAGTGCTGCCAGAAAAAGACAGCTGGACTGTCAATGACATACAGAAGTTAGTGGGG
AAATTGAATTGGGCAAGTCAGATTTACCCAGGGATTAAAGTAAGGCAATTATGTAAA
CTCCTTAGAGGAACCAAAGCACTAACAGAAGTAATACCACTAACAGAAGAAGCAGAG
CTAGAACTGGCAGAAAACAGAGAGATTCTAAAAGAACCAGTACATGGAGTGTATTAT
GACCCATCAAAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGGACA
TATCAAATTTATCAAGAGCCATTTAAAAATCTGAAAACAGGAAAATATGCAAGAATG
AGGGGTGCCCACACTAATGATGTAAAACAATTAACAGAGGCAGTGCAAARAAATAACC
ACAGAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAAACTGCCCATACAAAAG
GAAACATGGGAAACATGGTGGACAGAGTATTGGCAAGCCACCTGGATTCCTGAGTGG
GAGTTTGTTAATACCCCTCCCTTAGTGAAATTATGGTACCAGTTAGAGAAAGAACCC

& 10
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ATAGTAGGAGCAGAAACCTTCTATGTAGATGGGGCAGCTAACAGGGAGACTAAATTA
GGAAAAGCAGGATATGTTACTAATAGAGGAAGACAAAAAGTTGTCACCCTAACTGAC -
ACAACAAATCAGAAGACTGAGTTACAAGCAATTTATCTAGCTTTGCAGGATTCGGGA
TTAGAAGTAAACATAGTAACAGACTCACAATATGCATTAGGAATCATTCAAGCACAA
CCAGATCAAAGTGAATCAGAGTTAGTCAATCAAATAATAGAGCAGTTAATAAAAAAG
GAAAAGGTCTATCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAA
GTAGATAAATTAGTCAGTGCTGGAATCAGGAAAGTACTATTTTTAGATATGGTGGGT
TTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGAT
CTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAAGA
AGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGG
CAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTGGATCGGTGCTAC
AAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGAGAGAACACC
AGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGTGTTA
GAGTGGAGGTTTGACAGCCACCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCG

GAGTACTTCAAGAACTGCTGA [ F 548 %) 5 3% 66]-

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE
LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
EICTEMEKEG
DFWEVQLGIP
NNETPGIRYQ
DLYVGSDLEI
PDKWTVQPIV
TKALTEVIPL
QWTYQIYQEP
TPKFKLPIQK
GAETFYVDGA
LQDSGLEVNI
VPAHKGIGGN

.LSHFLKEKGG

LTFGWCYKLV
SHLAFHHVAR

GELDRWEKIR
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EWDRVHPVHA
IYKRWIILGL
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TEEAELELAE
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ETWETWWTEY
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LEGLIHSQRR
PVEPDKVEEA
ELHPEYFKNC

[ 51850 & 5 67)
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WQATWIPEWE
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IQAQPDQSES
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QDILDLWIYH
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ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGA

GAAAATTAGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCAT

ATCGTGTGGGCCTCGAGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCT
GCTGGAAACATCTGAGGGATGTCGCCAGATCCTGGGGCAATTGCAGCCAT -
CCCTCCAGACCGGGAGTGAAGAGCTGAGGTCCTTGTATAACACAGTGGCT
ACCCTCTACTGCGTACACCAGAGGATCGAGATTAAGGATACCAAGGAGGC
CTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAGGCCCAG
CAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCC
TATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCC
GGACGCTCAATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCT
GAGGTTATCCCCATGTTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGAC
CTCAATACAATGCTTAATACCGTGGGCGGCCATCAGGCCGCCATGCAAAT
GTTGAAGGAGACTATCAACGAGGAGGCAGCCGAGTGGGACAGAGTGCAT
CCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATGCGGGAGCCTCGCGG
CTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATCGGATGGA
TGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC
ATCCTGGGCCTGAACAAGATCGTGCGCATGTACTCTCCGACATCCATCCTT
GACATTAGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTT
TTATAAGACCCTGCGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGA
TGACGGAGACACTCCTGGTACAGAACGCTAACCCCGACTGCAAAACAATC
TTGAAGGCACTAGGCCCGGCTGCCACCCTGGAAGAGATGATGACCGCCTG
TCAGGGAGTAGGCGGACCCGGACACAAAGCCAGAGTGTTGATGGGCCCC

ATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAAACCCGGGATGGACGG

'CCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCAAGGCCCTG

GTGGAGATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCG
GGCCTGAGAACCCATACAACACCCCCGTGTTTGCCATCAAGAAGAAGGAC
AGCACCAAGTGGCGCAAGCTGGTGGATTTCCGGGAGCTGAATAAGCGGAC
CCAGGATTTCTGGGAGGTCCAGCTGGGCATCCCCCATCCGGCCGGCCTGA
AGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCTTACTTCAGC
GTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCCTTTACCATCCCATCT

B 11
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ATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTCCTCCCCCA
GGGCTGGAAGGGCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATCC
TGGAGCCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATG
GACGACCTGTACGTGGGCTCTGACCTGGAAATCGGGCAGCATCGCACGAA

GATTGAGGAGCTGAGGCAGCATCTGCTGAGATGGGGCCTGACCACTCCGG
ACAAGAAGCATCAGAAGGAGCCGCCATTCCTGTGGATGGGCTACGAGCTC
CATCCCGACAAGTGGACCGTGCAGCCTATCGTCCTCCCCGAGAAGGACAG -

CTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTCAACTGGGCTA
GCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTGCGC
GGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAGCT
CGAGCTGGCTGAGAACCGGGAGATCCTGAAGGAGCCCGTGCACGGCGTGT
ACTATGACCCCTCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAG
GGGCAGTGGACATACCAGATTTACCAGGAGCCTTTCAAGAACCTCAAGAC
CGGCAAGTACGCCCGCATGAGGGGCGCCCACACCAACGATGTCAAGCAG
CTGACCGAGGCCGTCCAGAAGATCACGACCGAGTCCATCGTGATCTGGGG
GAAGACACCCAAGTTCAAGCTGCCTATCCAGAAGGAGACCTGGGAGACGT
GGTGGACCGAATATTGGCAGGCCACCTGGATTCCCGAGTGGGAGTTCGTG
AATACACCTCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAGCCCAT
CGTGGGCGCGGAGACATTCTACGTGGACGGCGCGCCCAACCGCGAAACA
AAGCTCGGGAAGGCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGTCG
TCACCCTGACCGACACCACCAACCAGAAGACGGAGCTGCAGGCCATCTAT
CTCGCTCTCCAGGACTCCGGCCTGGAGGTGAACATCGTGACGGACAGCCA
GTACGCGCTGGGCATTATTCAGGCCCAGCCGGACCAGTCCGAGAGCGAAC
TGGTGAACCAGATTATCGAGCAGCTGATCAAGAAAGAGAAGGTCTACCTC
GCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAGGTCGACAA

GCTGGTGAGTGCGGGGATTAGAAAGGTGCTGATGGTGGGTTTTCCAGTCA

CACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTT

AGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCA
AAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACT
TCCCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTG
ACCTTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGA
AGAGGCCAATAAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGC
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ATGGGATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGGTTTGACAG
CCQ_CCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTCA

AGAACTGCTGA (A FI4E5| % %: 68)
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ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT
AGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG
AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT
CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG
TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTAAG
GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAC
GCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAATACC
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC
ATTCTCGGTCTCAATAAAATTGTTAGAATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGATGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTAC
AAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTA
ATTCACTCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGC
TACTTCCCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACC
TTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAAT
AAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCG
GAGAGAGAAGTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGTGGCC
CGAGAGCTGCATCCGGAGTACTTCAAGAACTGCTGA [ A4 74E %] % %: 70)

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK

"TLNAWVKVVE

LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
HSQRRQDILD
KVEEANKGEN
YFKNC*

GELDRWEKIR
LGQLQPSLQT
SKKKAQQAAA
EKAFSPEVIP
EWDRVHPVHA
IVKRWIILGL
QEVKNWMTET
RVLMVGFPVT
LWIYHTQGYF
TSLLHPVSLH

(A FIsE 5 4% 5% 71)

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MFSALSEGAT
GPIAPGQMRE
NKIVRMYSPT
LLVQNANPDC
PQVPLRPMTY
PDWQONYTPGP
GMDDPEREVL

B 12

LKHIVWASRE
TVATLYCVHQ
NYPIVQNIQG
PQDLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
KAAVDLSHFL
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RT w225k 2 & 5
ATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAANACCCGGGATGGACGGCCCC
CAAéGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCAAGGCCCTGGTGGAGATCTGCACCG

AGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGGCCTGAGAACCCATACAACACCCCCGTG

TTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGATTTCCGGGAGCTGAA

TAAGCGGACCCAGGATTTCTGGGAGGTCCAGCTGGGCATCCCCCAT CCGGCCGGCCTGAAGA
AGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCTTACT TCAGCGTCCCTCTGGACGAG
GACTTTAGAAAGTACACCGCCTTTACCATCCCATCTATCAACAACGAGACCCCTGGCATCAG
ATATCAGTACAACGTCCTCCCCCAGGGCTGGAAGGGCT CTCCCGCCATTTTCCAGAGCTCCA
TGACCAAGATCCTGGAGCCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATG
GACGACCTGTACGTGGGCTCTGACCTGGARATCGGGCAGCATCGCACGAAGATTGAGGAGCT
GAGGCAGCATCTGCTGAGATGGGGCCTGACCACTCCGGACAAGAAGCATCAGAAGGAGCCGE
CATTCCTgaaGATGGGCTACGAGCTCCATCCCGACAAGTGGACCGTGCAGCCTATCGTCCTC
CCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTCAACTGGGC
TAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTGCGCGGCACCAAGG
CCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAGCTCGAGCTGGCTGAGAACCGGGAG
ATCCTGAAGGAGCCCGTGCACGGCGTGTACTATGACCCCTCCAAGGACCTGATCGCCGARAT
CCAGAAGCAGGGCCAGGGGCAGTGGACATACCAGATTTACCAGGAGCCTTTCAAGAACCTCA
AGACCGGCAAGTACGCCCGCATGAGGGGCGCCCACACCAACGATGTCAAGCAGCTGACCGAG
GCCGTCCAGAAGATCACGACCGAGTCCATCGTGATCTGGGGGAAGACACCCAAGTTCAAGCT
GCCTATCCAGAAGGAGACCTGGGAGACGTGGTGGACCGARTATTGGCAGGCCACCTGGATTC
_CCGAGTGGGAGTTCGTGAATACACCfCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAG
CCCATCGTGGGCGCGGAGACATTCTACGTGGACGGCGCGGCCAACCGCGAARCAAAGCTCGG
GAAGGCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGT CGTCACCCTGACCGACACCACCA
ACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCTCTCCAGGACT CCGGCCTGGAGGTGAAC
ATCGTGACGGACAGCCAGTACGCGCTGGGCATTATTCAGGCCCAGCCGGACCAGTCCGAGAG

CGAACTGGTGAACCAGATTATCGAGCAGCTGATCAAGAAAGAGAAGGTCTACCTCGCCTGGG

B 13
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TCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAGGTCGACAAGCTGGTGAGTGCGGGGATT

AGAAAGGTGCTGTAA [ Fi4E 5] & % 72]
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ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT
AGGCTGCGCCCGGCAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG
AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT
CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG

. TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTAAG

GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAG
GCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTECAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAATACC
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC

& 14
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ATCCTGGGCCTGAACAAGATCGTGCGCATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAARAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAAACCCGGG
ATGGACGGCCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCARGGCCCTG
GTGGAGATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGGCCTGAG
AACCCATACAACACCCCCGTGTTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCGC
AAGCTGGTGGATTTCCGGGAGCTGAATAAGCGGACCCAGGATTTCTGGGAGGTCCAG
CTGGGCATCCCCCATCCGGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGAC
GTGGGCGACGCTTACTTCAGCGTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCC
TTTACCATCCCATCTATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTC
CTCCCCCAGGGCTGGAAGGGCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATC
CTGGAGCCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATGGACGAC
CTGTACGTGGGCTCTGACCTGGAAATCGGGCAGCATCGCACGAAGATTGAGGAGCTG
AGGCAGCATCTGCTGAGATGGGGCCTGACCACTCCGGACAAGAAGCATCAGARGGAG
CCGCCATTCCTgaaGATGGGCTACGAGCTCCATCCCGACAAGTGGACCGTGCAGCCT
ATCGTCCTCCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGC
AAGCTCAACTGGGCTAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAG
CTGCTGCGCGGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAG
CTCGAGCTGGCTGAGAACCGGGAGATCCTGAAGGAGCCCGTGCACGGCGTGTACTAT
GACCCCTCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAGGGGCAGTGGACA
TACCAGATTTACCAGGAGCCTTTCAAGAACCTCAAGACCGGCAAGTACGCCCGCATG
AGGGGCGCCCACACCAACGATGTCAAGCAGCTGACCGAGGCCGTCCAGAAGATCACG
ACCGAGTCCATCGTGATCTGGGGGAAGACACCCAAGTTCAAGCTGCCTATCCAGAAG
GAGACCTGGGAGACGTGGTGGACCGAATATTGGCAGGCCACCTGGATTCCCGAGTGG
GAGTTCGTGAATACACCTCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAGCCC
ATCGTGGGCGCGGAGACATTCTACGTGGACGGCGCGGCCAACCGCGAAACAAAGCTC
GGGAAGGCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGTCGTCACCCTGACCGAC
ACCACCAACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCTCTCCAGGACTCCGGC
CTGGAGGTGAACATCGTGACGGACAGCCAGTACGCGCTGGGCATTATTCAGGCCCAG
CCGGACCAGTCCGAGAGCGAACTGGTGAACCAGATTATCGAGCAGCTGATCAAGAAA
GAGAAGGTCTACCTCGCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAG
GTCGACAAGCTGGTGAGTGCGGGGATTAGAAAGGTGCTGATGGTGGGTTTTCCAGTC
ACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCAC
TTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAAGAAGACAAGAT
ATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGGCAGAACTAC
ACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTA
CCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGAGAGAACACCAGCTTGTTA
CACCCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGG
TTTGACAGCCGCCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTC
AAGAACTGCTGA [A 54K %] % 3% 73]
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MGARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE
LKETINEEAA
TNNPPIPVGE
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QGVGGPGHKA
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ATGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCA
GCTGTAGATCTTAGCCACTTTTTAAAAGARAAGGGGGGACTGGAAGGGCTAATTCAC
TCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTC -
CCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTCGA
TGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGA .
GAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGA
GAAGTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGTGGCCCGACGAG
CTGCATCCGGAGTACTTCAAGAACTGCATGGGCCCCATCAGTCCCATCGAGACCGTG
CCGGTGAAGCTGAAACCCGGGATGGACGGCCCCAAGGTCAAGCAGTGGCCACTCACC
GAGGAGAAGATCAAGGCCCTGGTGGAGATCTGCACCGAGATGGAGAAAGAGGGCAAG
ATCAGCAAGATCGGGCCTGAGAACCCATACAACACCCCCGTGTTTGCCATCAAGAAG
AAGGACAGCACCAAGTGGCGCAAGCTGGTGGATTTCCGGGAGCTGAATAAGCGGACC
CAGGATTTCTGGGAGGTCCAGCTGGGCATCCCCCATCCGGCCGGCCTGAAGAAGAAG
AAGAGCGTGACCGTGCTGGACGTGGGCGACGCTTACTTCAGCGTCCCTCTGGACGAG
GACTTTAGAAAGTACACCGCCTTTACCATCCCATCTATCAACAACGAGACCCCTGGC
ATCAGATATCAGTACAACGTCCTCCCCCAGGGCTGGAAGGGCTCTCCCGCCATTTTC
CAGAGCTCCATGACCAAGATCCTGGAGCCGTTTCGGAAGCAGAACCCCGATATCGTC
ATCTACCAGTACATGGACGACCTGTACGTGGGCTCTGACCTGGAAATCGGGCAGCAT
CGCACGAAGATTGAGGAGCTGAGGCAGCATCTGCTGAGATGGGGCCTGACCACTCCG
GACAAGAAGCATCAGAAGGAGCCGCCATTCCTgaaGATGGGCTACGAGCTCCATCCC
GACAAGTGGACCGTGCAGCCTATCGTCCTCCCCGAGAAGGACAGCTGGACCGTGAAC
GACATCCAGAAGCTGGTGGGCAAGCTCAACTGGGCTAGCCAGATCTATCCCGGGATC
AAGGTGCGCCAGCTCTGCAAGCTGCTGCGCGGCACCAAGGCCCTGACCGAGGTGATT
CCCCTCACGGAGGAAGCCGAGCTCGAGCTGGCTGAGAACCGGGAGATCCTGAAGGAG
CCCGTGCACGGCGTGTACTATGACCCCTCCAAGGACCTGATCGCCGAAATCCAGAAG
CAGGGCCAGGGGCAGTGGACATACCAGATTTACCAGGAGCCTTTCAAGAACCTCAAG
ACCGGCAAGTACGCCCGCATGAGGGGCGCCCACACCAACGATGTCAAGCAGCTGACC
GAGGCCGTCCAGAAGATCACGACCGAGTCCATCGTGATCTGGGGGAAGACACCCAAG
TTCAAGCTGCCTATCCAGAAGGAGACCTGGGAGACGTGGTGGACCGAATATTGGCAG
GCCACCTGGATTCCCGAGTGGGAGTTCGTGAATACACCTCCTCTGGTGAAGCTGTGG
TACCAGCTCGAGAAGGAGCCCATCGTGGGCGCGGAGACATTCTACGTGGACGGCGCG‘
CCCAACCGCGAAACAAAGCTCGGGAAGGCCGGGTACGTCACCAACCGGGGCCGCCAG
-AAGGTCGTCACCCTGACCGACACCACCAACCAGAAGACGGAGCTGCAGGCCATCTAT
CTCGCTCTCCAGGACTCCGGCCTGGAGGTGAACATCGTGACGGACAGCCAGTACGCG
CTGGGCATTATTCAGGCCCAGCCGGACCAGTCCGAGAGCCGAACTGGTGAACCAGATT
ATCGAGCAGCTGATCAAGAAAGAGAAGGTCTACCTCGCCTGGGTCCCGGCCCATAAG
GGCATTGGCGGCAACGAGCAGGTCGACAAGCTGGTGAGTGCGGGGATTAGARAGGTG
CTGATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAA
ATTAGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCC
TCGAGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGA
TGTCGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTG
AGGTCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATT

B15
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AAGGATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAG
AAGGCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTAT:
CCTATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACG
CTCAATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCC
ATGTTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAAT
ACCGTGGGCGGCCATCAGGCCGCCATGCARATGTTGAAGGAGACTATCAACGAGGAG
GCAGCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAG
ATGCGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAA
ATCGGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGG
ATCATCCTGCGCCTGAACAAGATCGTGCGCATGTACTCTCCGACATCCATCCTTGAC
ATTAGACAGGGACCCAAAGAGCCTTTTAGGGATTACCTCGACCGGTTTTATAAGACC
CTGCGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTG
GTACAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCC
ACCCTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACARAAGCC

AGAGTGTTGTGA [A FI4E%] 4% #: 75]
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“TVLDVGDAYF

PAIFQSSMTK
QHLLRWGLTT
IQKLVGKLNW
REILKEPVHG
MRGAHTNDVK
QATWIPEWEF
YVTNRGRQKV
QAQPDQSESE
RKVLMGARAS
NPGLLETSEG
TKEALDKIEE
ISPRTLNAWV
AMOMLKETIN

-IGWMTNNPPI

VDRFYKTLRA

PLRPMTYKAA
QNYTPGPGVR
DPEREVLEWR
DGPKVKQWPL
DSTKWRKLVD
SVPLDEDFRK
ILEPFRKQNP
PDKKHQKEPP
ASQIYPGIKV
VYYDPSKDLI
QLTEAVQKIT
VNTPPLVKLW
VTLTDTTNQK
LUNQIIEQLI
VLSGGELDRW
CRQILGQLQP
EQNKSKKKAQ
KVVEEKAFSP
EEAAEWDRVH
PVGEIYKRWI
EQASQEVKNW

VDLSHFLKEK
YPLTFGWCYK

FDSRLAFHHV-

TEEKIKALVE
FRELNKRTQD
YTAFTIPSIN
DIVIYQYMDD
FLWMGYELHP
RQLCKLLRGT
AEIQKQGQGQ
TESIVIWGKT
YQLEKEPIVG
TELQAIYLAL
KKEKVYLAWV
EKIRLRPGGK
SLQTGSEELR
QAAADTGHSN
EVIPMFSALS
PVHAGPIAPG
ILGLNKIVRM
MTETLLVQNA

231 -

GGLEGLIHSQ
LVPVEPDKVE
ARELHPEYFK
ICTEMEKEGK
FWEVQLGIPH
NETPGIRYQY
LYVGSDLEIG
DKWTVQPIVL
KALTEVIPLT
WTYQIYQEPF
PKFKLPIQKE
AETFYVDGAA
QDSGLEVNIV
PAHKGIGGNE
KKYKLKHIVW
SLYNTVATLY
QVSQNYPIVQ
EGATPQDLNT
QMREPRGSDI
YSPTSILDIR
NPDCKTILKA

RRQDILDLWI
EANKGENTSL
NCMGPISPIE
ISKIGPENPY
PAGLKKKKSV
NVLPQGWKGS
QHRTKIEELR
PEKDSWTVND
EEAELELAEN
KNLKTGKYAR
TWETWWTEYW
NRETKLGKAG
TDSQYALGII
QVDKLVSAGI
ASRELERFAV
CVHQRIEIKD
NIQGQMVHQA
MLNTVGGHQA
AGTTSTLQEQ
QGPKEPFRDY
LGPAATLEEM



1329647

~
[N

)

MTACQGVGGP GHKARVL* [A FI4E3] % #%: 76]

Seul
i POMI

i Hindil
|

P73i-Tnrg
6575 bps Ex

Sl L.
R Ectizs—

<. Sacll
Noil
Ml "Bbsi

Stul

AlwNl . Drallt e~

~Sapl . Smales
+* Xhol .".'.Mlll

Xmal{ Dralll ++

. "EcoNl+s
AlwN| +




1329647 C

p7313ie P Tngr AKX B X & 51

ATGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGT
AGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAAGAA
GACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGGCAGAAC
TACACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACC
AGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGAGAGAACACCAGCTTGTTACACCCTG
TGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGGTTTGACAGCCGC
CTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAACTGCATGGGTGC
CCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATTAGGCTGCGCCCGG
GAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCGAGGGAGCTTGAACGGTTT
GCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGTCGCCAGATCCTGGGGCAATTGCA
GCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGGTCCTTGTATAACACAGTGGCTACCCTCT
ACTGCGTACACCAGAGGATCGAGATTAAGGATACCAAGGAGGCCTTGGACAAAATTGAGGAG
GAGCAAAACAAGAGCAAGAAGAAGGCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCA
GGTATCACAGAACTATCCTATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCA
GCCCCCGGACGCTCAATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTT
ATCCCCATGTTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTTAA
TACCGTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCAG
CCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATGCGGGAG
CCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATCGGATGGATGAC
CAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATCATCCTGGGCCTGAACA
AGATCGTGCGCATGTACTCTCCGACATCCATCCTTGACATTAGACAGGGACCCAAAGAGCCT
TTTAGGGATTACGTCGACCGGTTTTATAAGACCCTGCGAGCAGAGCAGGCCTCTCAGGAGGT
CAAAAACTGGATGACGGAGACACTCCTGGTACAGAACGCTAACCCCGACTGCAAAACAATCT
TGAAGGCACTAGGCCCGGCTGCCACCCTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGC
GGACCCGGACACAAAGCCAGAGTGTTGATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGT
GAAGCTGAAACCCGGGATGGACGGCCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGA
TCAAGGCCCTGGTGGAGATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGG
CCTGAGAACCCATACAACACCCCCGTGTTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCG
CAAGCTGGTGGATTTCCGGGAGCTGAATAAGCGGACCCAGGATTTCTGGGAGGTCCAGCTGG
GCATCCCCCATCCGGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGAC
GCTTACTTCAGCGTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCCTTTACCATCCCATC
TATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTCCTCCCCCAGGGCTGGAAGG
GCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATCCTGGAGCCGTTTCGGAAGCAGAAC
CCCGATATCGTCATCTACCAGTACATGGACGACCTGTACGTGGGCTCTGACCTGGAAATCGG
GCAGCATCGCACGAAGATTGAGGAGCTGAGGCAGCATCTGCTGAGATGGGGCCTGACCACTC
CGGACAAGAAGCATCAGAAGGAGCCGCCATTCCTSaaGATGGGCTACGAGCTCCATCCCGAC
AAGTGGACCGTGCAGCCTATCGTCCTCCCCGAGAAGGACAGCTGGACCGTGAACGACATCCA
GAAGCTGGTGGGCAAGCTCAACTGGGCTAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGC
TCTGCAAGCTGCTGCGCGGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCC
GAGCTCGAGCTGGCTGAGAACCGGGAGATCCTGAAGGAGCCCGTGCACGGCGTGTACTATGA
CCCCTCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAGGGGCAGTGGACATACCAGA
TTTACCAGGAGCCTTTCAAGAACCTCAAGACCGGCAAGTACGCCCGCATGAGGGGCGCCCAC

B16
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ACCAACGATGTCAAGCAGCTGACCGAGGCCGTCCAGAAGATCACGACCGAGTCCATCGTGAT
CTGGGGGAAGACACCCAAGTTCAAGCTGCCTATCCAGAAGGAGACCTGGGAGACGTGGTGGA -
CCGAATATTGGCAGGCCACCTGGATTCCCGAGTGGGAGTTCGTGAATACACCTCCTCTGGTG
AAGCTGTGGTACCAGCTCGAGAAGGAGCCCATCGTGGGCGCGGAGACATTCTACGTGGACGG
CGCGGCCAACCGCGAAACAAAGCTCGGGAAGGCCGGGTACGTCACCAACCGGGGCCGCCAGA .
AGGTCGTCACCCTGACCGACACCACCAACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCT
CTCCAGGACTCCGGCCTGGAGGTGAACATCGTGACGGACAGCCAGTACGCGCTGGGCATTAT
TCAGGCCCAGCCGGACCAGTCCGAGAGCGAACTGGTGAACCAGATTATCGAGCAGCTGATCA
AGAAAGAGAAGGTCTACCTCGCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAG

GTCGACAAGCTGGTGAGTGCGGGGATTAGAAAGGTGCTGTAA

MVGFPVTPQV
YHTQGYFPDW
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SGGELDRWEK
QILGQLQPSL
NKSKKKAQQA
VEEKAFSPEV
AAEWDRVHPV
GEIYKRWIIL
ASQEVKNWMT
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GAANRETKLG
NIVTDSQYAL
GNEQVDKLVS
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IRLRPGGKKK
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PGMDGPKVKQ
KKKDSTKWRK
AYFSVPLDED
MTKILEPFRK
LTTPDKKHQK
LNWASQIYPG
VHGVYYDPSK
DVKQLTEAVQ
WEFVNTPPLV
QKVVTLTDTT
ESELVNQIIE

GGLEGLIHSQ
LVPVEPDKVE
ARELHPEYFK
RELERFAVNP
HQRIEIKDTK
QGQMVHQAIS
NTVGGHQAAM
TTSTLQEQIG
PKEPFRDYVD
PAATLEEMMT
WPLTEEKIKA
LVDFRELNKR
FRKYTAFTIP
QNPDIVIYQY
EPPFLWMGYE
IKVRQLCKLL
DLIAEIQKQG
KITTESIVIW
KLWYQLEKEP
NQKTELQATIY
QLIKKEKVYL

[FFIEM R 77)

RRQDILDLWI
EANKGENTSL
NCMGARASVL
GLLETSEGCR
EALDKIEEEQ
PRTLNAWVKV
QMLKETINEE
WMTNNPPIPV
RFYKTLRAEQ
ACQGVGGPGH
LVEICTEMEK
TQDFWEVQLG
SINNETPGIR
MDDLYVGSDL
LHPDKWTVQP
RGTKALTEVI
QGQOWTYQIYQ
GKTPKFKLPI
IVGAETFYVD
LALQDSGLEV
AWVPAHKGIG
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ATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAAACCCGGGATGGAC
GGCCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCAAGGCCCTGGTGGAG
ATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGGCCTGAGAACCCA
TACAACACCCCCGTGTTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTG
GTGGATTTCCGGGAGCTGAATAAGCGGACCCAGGATTTCTGGGAGGTCCAGCTGGGC
ATCCCCCATCCGGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGC
CACGCTTACTTCAGCGTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCCTTTACC
ATCCCATCTATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTCCTCCCC
CAGGGCTGGAAGGGCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATCCTGGAG

CCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATGGACGACCTGTAC

GTGGGCTCTGACCTGGAAATCGGGCAGCATCGCACGAAGATTGAGGAGCTGAGGCAG
CATCTGCTGAGATGGGGCCTGACCACTCCGGACAAGAAGCATCAGAAGGAGCCGCCA
TTCCTgaaGATGGGCTACGAGCTCCATCCCCGACAAGTGGACCGTGCAGCCTATCGTC
CTCCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTC
AACTGGGCTAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTG
CGCGGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAGCTCGAG
CTGGCTGAGAACCGGGAGATCCTGAAGGAGCCCGTGCACGGCGTGTACTATGACCCC
TCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAGGGGCAGTGGACATACCAG
ATTTACCAGGAGCCTTTCAAGAACCTCAAGACCGGCAAGTACGCCCGCATGAGGGGC
GCCCACACCAACGATGTCAAGCAGCTGACCGAGGCCGTCCAGAAGATCACGACCGAG
TCCATCGTGATCTGGGGGAAGACACCCAAGTTCAAGCTGCCTATCCAGAAGGAGACC
TGGGAGACGTGGTGGACCGAATATTGGCAGGCCACCTGGATTCCCGAGTGGGAGTTC
GTGAATACACCTCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAGCCCATCGTG
GGCGCGGAGACATTCTACGTGGACGGCGCGGCCAACCGCGAAACAAAGCTCGGGAAG
GCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGTCGTCACCCTGACCGACACCACC
AACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCTCTCCAGGACTCCGGCCTGGAG
GTGAACATCGTGACGGACAGCCAGTACGCGCTGGGCATTATTCAGGCCCAGCCGGAC
CAGTCCGAGAGCGAACTGGTGAACCAGATTATCGAGCAGCTGATCAAGAAAGAGAAG
GTCTACCTCGCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAGGTCGAC
AAGCTGGTGAGTGCGGGGATTAGAAAGGTGCTGATGGGTGCCCGAGCTTCGGTACTG

TCTGGTGGAGAGCTGGACAGATGGGAGAAAATTAGGCTGCGCCCGGGAGGCAAAAAG

AAATACAAGCTCAAGCATATCGTGTGGGCCTCGAGGGAGCTTGAACGGTTTGCCGTG
AACCCAGGCCTGCTGGAAACATCTGAGGGATGTCGCCAGATCCTGGGGCAATTGCAG
CCATCCCTCCAGACCGGGAGTGAAGAGCTGAGGTCCTTGTATAACACAGTGGCTACC
CTCTACTGCGTACACCAGAGGATCGAGATTAAGGATACCAAGGAGGCCTTGGACAAA
ATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAGGCCCAGCAGGCAGCTGCTGACACT
GGGCATAGCAACCAGGTATCACAGAACTATCCTATTGTCCAAAACATTCAGGGCCAG
ATGGTTCATCAGGCCATCAGCCCCCGGACGCTCAATGCCTGGGTGAAGGTTGTCGAA
GAGAAGGCCTTTTCTCCTGAGGTTATCCCCATGTTCTCCGCTTTGAGTGAGGGGGCC
ACTCCTCAGGACCTCAATACAATGCTTAATACCGTGGGCGGCCATCAGGCCGCCATG

B 17
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CAAATGTTGAAGGAGACTATCAACGAGGAGGCAGCCGAGTGGGACAGAGTGCATCCC
GTCCACGCTGGCCCAATCGCGCCCGGACAGATGCGGGAGCCTCGCGGCTCTGACATT:
GCCGGCACCACCTCTACACTGCAAGAGCAAATCGGATGGATGACCAACAATCCTCCC
ATCCCAGTTGGAGAAATCTATAAACGGTGGATCATCCTGGGCCTGAACAAGATCGTG
CGCATGTACTCTCCGACATCCATCCTTGACATTAGACAGGGACCCAAAGAGCCTTTT
AGGGATTACGTCGACCGGTTTTATAAGACCCTGCGAGCAGAGCAGGCCTCTCAGGAG
GTCAAAAACTGGATGACGGAGACACTCCTGGTACAGAACGCTAACCCCGACTGCAAA
ACAATCTTGAAGGCACTAGGCCCGGCTGCCACCCTGGAAGAGATGATGACCGCCTGT
CAGGGAGTAGGCGGACCCGGACACAAAGCCAGAGTGTTGATGGCTGGGTTTTCCAGTC
ACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCAC
TTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAAGAAGACAAGAT
ATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGGCAGAACTAC
ACACCAGGGCCAGGGGTCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTA
CCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAAAGGAGAGAACACCAGCTTGTTA
CACCCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGG
TTTGACAGCCGCCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTC

AAGAACTGCTGA

MGPISPIETV
KIGPENPYNT
GLKKKKSVTV
LPQGWKGSPA
RTKIEELRQH
KDSWTVNDIQ
AELELAENRE
LKTGKYARMR
ETWWTEYWQA
ETKLGKAGYV
SQYALGIIQA
DKLVSAGIRK
RELERFAVNP
HQRIEIKDTK
QGQMVHQAIS
NTVGGHQAAM
TTSTLQEQIG

"PKEPFRDYVD

PAATLEEMMT
FLKEKGGLEG

SVKLKPGMDG
PVFAIKKKDS
LDVGDAYFSV
IFQSSMTKIL
LLRWGLTTPD
KLVGKLNWAS
ILKEPVHGVY
GAHTNDVKQL
TWIPEWEFVN
TNRGRQKVVT
QPDQSESELV
VLMGARASVL
GLLETSEGCR
EALDKIEEEQ
PRTLNAWVKV
QMLKETINEE
WMTNNPPIPV
RFYKTLRAEQ
ACQGVGGPGH
LIHSQRRQDI

[F 743 %%: 79)

PKVKQWPLTE
TKWRKLVDFR
PLDEDFRKYT
EPFRKQNPDI
KKHQKEPPFL
QIYPGIKVRQ
YDPSKDLIAE
TEAVQKITTE
TPPLVKLWYQ
LTDTTNQKTE
NQIIEQLIKK
SGGELDRWEK
QILGQLQPSL
NKSKKKAQQA
VEEKAFSPEV
AAEWDRVHPV
GEIYKRWIIL
ASQEVKNWMT
KARVLMVGFP
LDLWIYHTQG

EKIKALVEIC
ELNKRTQDFW
AFTIPSINNE
VIYQYMDDLY
WMGYELHPDK
LCKLLRGTKA
IQKQGQGQWT
SIVIWGKTPK
LEKEPIVGAE
LQAIYLALQD
EKVYLAWVPA
IRLRPGGKKK
QTGSEELRSL
AADTGHSNQV
IPMFSALSEG
HAGPIAPGQM
GLNKIVRMYS
ETLLVQNANP
VTPQVPLRPM
YFPDWQNYTP

TEMEKEGKIS
EVQLGIPHPA
TPGIRYQYNV
VGSDLEIGQH
WTVQPIVLPE
LTEVIPLTEE
YQIYQEPFKN
FKLPIQKETW
TFYVDGAANR
SGLEVNIVTD
HKGIGGNEQV
YKLKHIVWAS
YNTVATLYCV
SQNYPIVQNI
ATPQDLNTML
REPRGSDIAG
PTSILDIRQG
DCKTILKALG
TYKAAVDLSH
GPGVRYPLTF
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ATGGGCCCCATCAGTCCCATCGAGACCGTGCCGGTGAAGCTGAAACCCGGGATGGAC
GGCCCCAAGGTCAAGCAGTGGCCACTCACCGAGGAGAAGATCAAGGCCCTGGTGGAG
ATCTGCACCGAGATGGAGAAAGAGGGCAAGATCAGCAAGATCGGGCCGGAGAACCCA
TACAACACCCCCGTGTTTGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTG
GTGGATTTCCGGGAGCTGAATAAGCGGACCCAGGATTTCTGGGAGGTCCAGCTGGGC
ATCCCCCATCCGGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGC
GACGCTTACTTCAGCGTCCCTCTGGACGAGGACTTTAGAAAGTACACCGCCTTTACC
ATCCCATCTATCAACAACGAGACCCCTGGCATCAGATATCAGTACAACGTCCTCCCC
CAGGGCTGGAAGGGCTCTCCCGCCATTTTCCAGAGCTCCATGACCAAGATCCTGGAG
CCGTTTCGGAAGCAGAACCCCGATATCGTCATCTACCAGTACATGGACGACCTGTAC
GTGGGCTCTGACCTGGAAATCGGGCAGCATCGCACGAAGATTGAGGAGCTGAGGCAG
CATCTGCTGAGATGGGGCCTGACCACTCCGGACAAGAAGCATCAGAAGGAGCCGCCA
TTCCTgaaGATGGGCTACGAGCTCCATCCCGACAAGTGGACCGTGCAGCCTATCGTC
CTCCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTC
AACTGGGCTAGCCAGATCTATCCCGGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTG
CGCGGCACCAAGGCCCTGACCGAGGTGATTCCCCTCACGGAGGAAGCCGAGCTCGAG
CTGGCTGAGAACCGGGAGATCCTGAAGGAGCCCGTGCACGGCGTGTACTATGACCCC
TCCAAGGACCTGATCGCCGAAATCCAGAAGCAGGGCCAGGGGCAGTGGACATACCAG
ATTTACCAGGAGCCTTTCAAGAACCTCAAGACCGGCAAGTACGCCCGCATGAGGGGC
GCCCACACCAACGATGTCAAGCAGCTGACCGAGGCCGTCCAGAAGATCACGACCGAG
TCCATCGTGATCTGGGGGAAGACACCCAAGTTCAAGCTGCCTATCCAGAAGGAGACC
TGGGAGACGTGGTGGACCGAATATTGGCAGGCCACCTGGATTCCCGAGTGGGAGTTC
GTGAATACACCTCCTCTGGTGAAGCTGTGGTACCAGCTCGAGAAGGAGCCCATCGTG
GGCGCGGAGACATTCTACGTGGACGGCGCGGCCAACCGCGAAACAAAGCTCGGGAAG
GCCGGGTACGTCACCAACCGGGGCCGCCAGAAGGTCGTCACCCTGACCGACACCACC
AACCAGAAGACGGAGCTGCAGGCCATCTATCTCGCTCTCCAGGACTCCGGCCTGGAG .
GTGAACATCGTGACGGACAGCCAGTACGCGCTGGGCATTATTCAGGCCCAGCCGGAC
CAGTCCGAGAGCGAACTGGTGAACCACATTATCGAGCAGCTGATCAAGARAAGAGAAG
GTCTACCTCGCCTGGGTCCCGGCCCATAAGGGCATTGGCGGCAACGAGCAGGTCGAC
AAGCTGGTGAGTGCGGGGATTAGAAAGGTGCTGATGGTGGGTTTTCCAGTCACACCT
CAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTA
AAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAAGAAGACAAGATATCCTT
GATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGGCAGAACTACACACCA
GGGCCAGGGGTCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAGTT
GAGCCAGATAAGGTAGAAGAGGCCAATAAAGGAGAGAACACCAGCTTGTTACACCCT
GTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGGTTTGAC
AGCCGCCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAAC
TGCTGAATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAG
AAAATTAGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGG
GCCTCGAGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAG
GGATGTCGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAG
CTGAGGTCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAG

18
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ATTAAGGATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAG
AAGAAGGCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAAC -
TATCCTATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGG
ACGCTCAATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATC
CCCATGTTCTCCGCTTTGAGTGAGGGGGCCACTCCTCAGGACCTCAATACAATGCTT
AATACCGTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAG
GAGGCAGCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGA
CAGATGCGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAG
CAAATCGGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGG
TGGATCATCCTGGGCCTGAACAAGATCGTGCGCATGTACTCTCCCGACATCCATCCTT
GACATTAGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAG
ACCCTGCGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTC
CTGGTACAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCT
GCCACCCTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAA

GCCAGAGTGTTG [A4 545 % %: 81]

MGPISPIETV
KIGPENPYNT
GLKKKKSVTV
LPQGWKGSPA
RTKIEELRQH
KDSWTVNDIQ
AELELAENRE
LKTGKYARMR
ETWWTEYWQA
ETKLGKAGYV
SQYALGIIQA
DKLVSAGIRK
SQRRQDILDL
VEEANKGENT
FKNCMGARAS
NPGLLETSEG
TKEALDKIEE
ISPRTLNAWV
AMQMLKETIN
IGWMTNNPPI
VDRFYKTLRA
MTACQGVGGP

SVKLKPGMDG
PVFAIKKKDS
LDVGDAYFSV
IFQSSMTKIL
LLRWGLTTPD
KLVGKLNWAS
ILKEPVHGVY
GAHTNDVKQL
TWIPEWEFVN
TNRGRQKVVT
QPDQSESELV
VLMVGFPVTP
WIYHTQGYFP
SLLHPVSLHG
VLSGGELDRW
CRQILGQLQP
EQNKSKKKAQ
KVVEEKAFSP
EEAAEWDRVH
PVGEIYKRWI

EQASQEVKNW
GHKARVL (5|4t % % 3.: 82]

PKVKQWPLTE

TKWRKLVDFR
PLDEDFRKYT

"EPFRKQNPDI

KKHQKEPPFL
QIYPGIKVRQ
YDPSKDLIAE
TEAVQKITTE
TPPLVKLWYQ
LTDTTNQKTE
NQIIEQLIKK
QVPLRPMTYK
DWQNYTPGPG
MDDPEREVLE
EKIRLRPGGK
SLQTGSEELR
QAAADTGHSN
EVIPMFSALS
PVHAGPIAPG
ILGLNKIVRM
MTETLLVQNA

.40 -

EKIKALVEIC
ELNKRTQDFW
AFTIPSINNE
VIYQYMDDLY
WMGYELHPDK
LCKLLRGTKA
IQKQGQGQWT
SIVIWGKTPK
LEKEPIVGAE
LQAIYLALQD
EKVYLAWVPA
AAVDLSHFLK
VRYPLTFGWC
WRFDSRLAFH
KKYKLKHIVW
SLYNTVATLY
QVSQNYPIVQ
EGATPQDLNT
QMREPRGSDI
YSPTSILDIR
NPDCKTILKA

TEMEKEGKIS
EVQLGIPHPA
TPGIRYQYNV
VGSDLEIGQH
WTVQPIVLPE
LTEVIPLTEE
YQIYQEPFKN
FKLPIQKETW
TFYVDGAANR
SGLEVNIVTD
HKGIGGNEQV
EKGGLEGLIH
YKLVPVEPDK
HVARELHPEY
ASRELERFAV
CVHQRIEIKD
NIQGQMVHQA
MLNTVGGHQA
AGTTSTLQEQ
QGPKEPFRDY
LGPAATLEEM



1329647

Sal

EcoRl. “4¥ ! KanR (Tn903)

p73i-Trng
6575 bps Ex

W Eclide—
Sacll++

- Smal++

~.., Msll

., Msl!

-, Dmalll

.. Sapl

., EcoNl++

PAMI| ++

"Eeli36++

Dee)
N
Deia]

-4] -




1329647

TgnR(F1) A 71:

ATGGGTGCCCGAGCTTCGGTACTGTCTGGTGGAGAGCTGGACAGATGGGAGAAAATT
AGGCTGCGCCCGGGAGGCAAAAAGAAATACAAGCTCAAGCATATCGTGTGGGCCTCG
AGGGAGCTTGAACGGTTTGCCGTGAACCCAGGCCTGCTGGAAACATCTGAGGGATGT
CGCCAGATCCTGGGGCAATTGCAGCCATCCCTCCAGACCGGGAGTGAAGAGCTGAGG
TCCTTGTATAACACAGTGGCTACCCTCTACTGCGTACACCAGAGGATCGAGATTAAG
GATACCAAGGAGGCCTTGGACAAAATTGAGGAGGAGCAAAACAAGAGCAAGAAGAAG
GCCCAGCAGGCAGCTGCTGACACTGGGCATAGCAACCAGGTATCACAGAACTATCCT
ATTGTCCAAAACATTCAGGGCCAGATGGTTCATCAGGCCATCAGCCCCCGGACGCTC
AATGCCTGGGTGAAGGTTGTCGAAGAGAAGGCCTTTTCTCCTGAGGTTATCCCCATG
TTCTCCGCTTTGAGTGAGGGGGECCACTCCTCAGGACCTCAATACAATGCTTAATACC
GTGGGCGGCCATCAGGCCGCCATGCAAATGTTGAAGGAGACTATCAACGAGGAGGCA
GCCGAGTGGGACAGAGTGCATCCCGTCCACGCTGGCCCAATCGCGCCCGGACAGATG
CGGGAGCCTCGCGGCTCTGACATTGCCGGCACCACCTCTACACTGCAAGAGCAAATC
GGATGGATGACCAACAATCCTCCCATCCCAGTTGGAGAAATCTATAAACGGTGGATC
ATCCTGGGCCTGAACAAGATCGTGCGCATGTACTCTCCGACATCCATCCTTGACATT
AGACAGGGACCCAAAGAGCCTTTTAGGGATTACGTCGACCGGTTTTATAAGACCCTG
CGAGCAGAGCAGGCCTCTCAGGAGGTCAAAAACTGGATGACGGAGACACTCCTGGTA
CAGAACGCTAACCCCGACTGCAAAACAATCTTGAAGGCACTAGGCCCGGCTGCCACC
CTGGAAGAGATGATGACCGCCTGTCAGGGAGTAGGCGGACCCGGACACAAAGCCAGA
GTGTTGATGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTAC
AAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTA
ATTCACTCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGC
TACTTCCCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACC
TTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAAT
AAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCG
GAGAGAGAAGTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGTGGCC
CGAGAGCTGCATCCGGAGTACTTCAAGAACTGCATGGGCCCCATCAGTCCCATCGAG
ACCGTGCCGGTGAAGCTGAAACCCGGGATGGACGGCCCCAAGGTCAAGCAGTGGCCA
CTCACCGAGGAGAAGATCAAGGCCCTGGTGGAGATCTGCACCGAGATGGAGAAAGAG
GGCAAGATCAGCAAGATCGGGCCTGAGAACCCATACAACACCCCCGTGTTTGCCATC
AAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGATTTCCGGGAGCTGAATAAG
CGGACCCAGGATTTCTGGCGAGGTCCAGCTGGGCATCCCCCATCCGGCCGGCCTGAAG

‘AAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCTTACTTCAGCGTCCCTCTG

GACGAGGACTTTAGAAAGTACACCGCCTTTACCATCCCATCTATCAACAACGAGACC
CCTGGCATCAGATATCAGTACAACGTCCTCCCCCAGGGCTGGAAGGGCTCTCCCGCC
ATTTTCCAGAGCTCCATGACCAAGATCCTGGAGCCGTTTCGGAAGCAGAACCCCGAT
ATCGTCATCTACCAGTACATGGACGACCTGTACGTGGGCTCTGACCTGGAAATCGGG
CAGCATCGCACGAAGATTGAGGAGCTGAGGCAGCATCTGCTGAGATGGGGCCTGACC
ACTCCGGACAAGAAGCATCAGAAGGAGCCGCCATTCCTGgaaGATGGGCTACGAGCTC
CATCCCGACAAGTGGACCGTGCAGCCTATCGTCCTCCCCGAGAAGGACAGCTGGACC
GTGAACGACATCCAGAAGCTGGTGGGCAAGCTCAACTGGGCTAGCCAGATCTATCCC
GGGATCAAGGTGCGCCAGCTCTGCAAGCTGCTGCGCGGCACCAAGGCCCTGACCGAG

B 19
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GTGATTCCCCTCACGGAGGAAGCCGAGCTCGAGCTGGCTGAGAACCGGGAGATCCTG
AAGGAGCCCGTGCACGGCGTGTACTATGACCCCTCCAAGGACCTGATCGCCGAAATC:
CAGAAGCAGGGCCAGGGGCAGTGGACATACCAGATTTACCAGGAGCCTTTCAAGAAC
CTCAAGACCGGCAAGTACGCCCGCATGAGGGGCGCCCACACCAACGATGTCAAGCAG
CTGACCGAGGCCGTCCAGAAGATCACGACCGAGTCCATCGTGATCTGGGGGAAGACA
CCCAAGTTCAAGCTGCCTATCCAGAAGGAGACCTGGGAGACGTGGTGGACCGAATAT
TGGCAGGCCACCTGGATTCCCCGAGTGGGAGTTCGTGAATACACCTCCTCTGGTGAAG
CTGTGGTACCAGCTCGAGAAGGAGCCCATCGTGGGCGCGGAGACATTCTACGTGGAC
GGCGCGGCCAACCGCGAAACAAAGCTCGGGAAGGCCGGGTACGTCACCAACCGGGGC
CGCCAGAAGGTCGTCACCCTGACCGACACCACCAACCAGAAGACGGAGCTGCAGGCC
ATCTATCTCGCTCTCCAGGACTCCGGCCTGGAGGTGAACATCGTCGACGGACAGCCAG
TACGCGCTGGGCATTATTCAGGCCCAGCCGGACCAGTCCGAGAGCGAACTGGTGAAC

CAGATTATCGAGCAGCTGATCAAGAARAGAGAAGGTCTACCTCGCCTGGGTCCCGGCC

CATAAGGGCATTGGCGGCAACGAGCAGGTCGACAAGCTGGTGAGTGCGGGGATTAGA

AAGGTGCTGTAA

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE
LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
HSQRRQDILD
KVEEANKGEN
YFKNCMGPIS
EGKISKIGPE
IPHPAGLKKK
YQYNVLPQGW
EIGQHRTKIE
IVLPEKDSWT
PLTEEAELEL
EPFKNLKTGK
QKETWETWWT
GAANRETKLG

‘NIVTDSQYAL

GNEQVDKLVS

GELDRWEKIR
LGQLQPSLQT
SKKKAQQAAA
EKAFSPEVIP
EWDRVHPVHA
IYKRWIILGL
QEVKNWMTET
RVLMVGFPVT
LWIYHTQGYF
TSLLHPVSLH
PIETVSVKLK
NPYNTPVFAI
KSVTVLDVGD
KGSPAIFQSS
ELRQHLLRWG
VNDIQKLVGK
AENREILKEP
YARMRGAHTN
EYWQATWIPE
KAGYVTNRGR
GIIQAQPDQS
AGIRKVL*

(AR &R: 84)

(A543 % % 83)

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MFSALSEGAT
GPIAPGQMRE
NKIVRMYSPT
LLVQNANPDC
PQVPLRPMTY
PDWQNYTPGP
GMDDPEREVL
PGMDGPKVKQ
KKKDSTKWRK
AYFSVPLDED
MTKILEPFRK
LTTPDKKHQK
LNWASQIYPG
VHGVYYDPSK
DVKQLTEAVQ
WEFVNTPPLV
QKVVTLTDTT
ESELVNQIIE

LKHIVWASRE
TVATLYCVHQ
NYPIVQONIQG
PQDLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
KAAVDLSHFL
GVRYPLTFGW
EWRFDSRLAF
WPLTEEKIKA
LVDFRELNKR
FRKYTAFTIP
QNPDIVIYQY
EPPFLWMGYE
IKVRQLCKLL
DLIAEIQKQG
KITTESIVIW
KLWYQLEKEP
NQKTELQAIY
QLIKKEKVYL

LERFAVNPGL
RIEIKDTKEA
CMVHQAISPR
VGGHQAAMQM
STLQEQIGWM
EPFRDYVDRF
ATLEEMMTAC
KEKGGLEGLI
CYKLVPVEPD
HHVARELHPE
LVEICTEMEK
TQDFWEVQLG
SINNETPGIR
MDDLYVGSDL
LHPDKWTVQP
RGTKALTEVI
QGQWTYQIVYQ
GKTPKFKLPI
IVGAETFYVD
LALQDSGLEV
AWVPAHKGIG
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% 091121625 3k %4 # 3% £ | Q‘W»} AAE5(8)E A
PXHIEAFFIEOIF3 A)

h fHFEFTIFR
<110> REBREEBBE/AT](Glaxo group limited)
<120> &H

<130> PG4653

<140> 091121625
<141> 2002-09-20

<160> 84
<170> FastSEQ for Windows Version 4.0

Q210> 1

Q211> 42
<212> DNA
Q213> AR

<220>
223> Nefg|F

<400> 1 .
ataagaatgc ggccgecatg gtgggttttc cagtcacacc tt 42

Q210> 2

Q211> 31

<212> DNA
Q13> AR5

<400> 2
cgcggatcct cagcagttct tgaagtactc ¢ 31

Q210> 3

Q11> 44

<212> DNA
Q13> ATFF

<220>
223> srt3|F

<400> 3
ataagaatgc ggccgecatg ggeccccatta gecctattga gact 44

Q210> 4

Q211> 44

<212> DNA
Q13> AIF5

<220>
223> srtg|F

<400> 4
ataagaatgc ggccgecatg ggccccatta geecctattga gact 44

Q10> 5

Q11> 37
<212> DNA
Q213> ALF5I

<220>
23> spl7p245 |F

<400> 5
ataagaatgc ggccgecatg ggtgeccgag ctteggt 37

Q10> 6

211> 30
<212> DNA
Q13> AIF5

<220>

80745-44 ¥4 7 %&-990322.DOC -1-
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<223> spl7p245|F

<400> 6

tggggcccat caacactctg getttgtgte

Q210> 17

211> 30
<212> DNA
Q213> ALFF

<220>
<223> EIFTF

<400> 7
cagaglgttg atgggcccca tlagecctat

<210> 8

<211> 30
<212> DNA
213> AR

<220>
223> SEET

<400> 8
aacccaccat atctaaaaal agtactticce

‘I' <210> 9

211> 32
<212> DNA
213> AIF5!

<220>
<223> li%T

<400> 9
ctatttttag atatggigpg tittecagic ac

<210> 10
<211> 3]

<212> DNA
213> NI

<220>
<223> BT

<400> 10
cgcggatect cageaglict tpaaglacte ¢

. Q210> 11
211> 37
<212> DNA
Q213> ALHY

<220>
<223> PCR7 |5~

<400> 11
alaagaatge gaccgccaly pptpccopap ctioppet

<210> 12
<211> 5]

<212> DNA
213> A5

<220>
<223> PCR7 |

<400> 12

gcgeacgate tigticagpe coagpatpal ceacepttia tagatticte ¢

<210> 13
<211> 49
<212> DNA
213> ATF%1
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<220>
<223> PCR3|F

<400> 13
atcctgggece tgaacaagat cgtgecgeatg tactctccga catccatce 49

210> 14
211> 30
<212> DNA
Q213> ATIFF

<220>
223> PCR5|F

<400> 14
tggggcccat caacactctg getttgtgtce 30

210> 15
211> 68
<212> DNA
Q213> AIFY

Q20>
<223> PCR5|F

<400> 15
gaattcgcgg ccgegatggg ccccatcagt cccatcgaga ccgtgeecggt gaagctgaaa 60
cccgggat 68

Q210> 16
Q211> 44
<212> DNA
Q213> AIR%

220>
<223> PCR5|F

<400> 16
ggtgtgactg gaaaacccac catcagcacc tttctaatcc ccge 44

210> 17
Q211> 23
<212> DNA
Q13> AIR5I

<20>
<223> PCR3|F

<400> 17
atggtgggtt ttccagtcac acc 23

<210> 18
Q211> 29
<212> DNA
Q13> AIF5Y

<20>
Q23> PCR3 |+

<400> 18
gatgaaatgc taggcggctg tcaaacctc 29

210> 19
Q211> 29
<212> DNA
Q13> AT

<220>
<223> PCR5[|+

<400> 19
gaggtttgac agccgectag catttcatce 29

<210> 20
80745-3# % A 51 %-990322.D0C -3-
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<211> 31
<212> DNA
213> ALK

<220>
<223> PCRE|F

<400> 20
cgcggatect cagecagtict tgaagtacle ¢ 3]

<210> 21

211> 23
<212> DNA
Q213> AR5

<220>
<223> PCR5|F

<400> 21
atgglgggtt ticcaglcac acc 23

<210> 22
<211> 29
<212> DNA
Q213> ALK

. <220>
<223> PCR3|F

<400> 22
gatgaaatgc taggcggcly lcanaccle 29

<210> 23
211> 29
<212> DNA
<213> AIFF5Y

<220>
<223> PCR7|¥F

<400> 23

gaggtltigac agecgectlay cattteale 29

<210> 24
211> 31

<212> DNA
<213> A5

<220>

. <223> PCR3| ¥

<400> 24
cgcggatcct cageagtict tgaagtacte ¢ 3

<210> 25
<211> 68
<212> DNA
Q213> ANLIFY
<220>

<223> PCR5|F

<400> 25
gaatlcgegg ccgcgalypy coccateagt cocategaga coglycoget gaagcigaaa 60
cccgggat OX
<210> 26
<211> 39

<212> DNA
213> ANTIF%Y

<220>
<223> PCR7 |7~

<400> 26

80745-3# % A 5] £-990322.D0OC .4
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ggagctcgta gcccatcttc aggaatggcg getecttcet 39

<210> 27
Q211> 68
<212> DNA
Q213> AILFF

<220>
<223> PCR5|F

<400> 27
gaattcggat ccttacagca cctttctaat ccccgcactc accagettgt cgacctgete 60
gttgccge 68

210> 28
Q211> 26
<212> DNA
Q213> AIF5

220>
<223> PCR5|F

<400> 28
cctgaagatg ggctacgagce tccatg 26

<210> 29
Q211> 32
<212> DNA
Q213> AR5

220>
<223> PCR3{F

<400> 29
cattagagcg gccgegatgg tgggttttce ac 32

<210> 30
211> 42

<212> DNA
Q213> AR5

220>
<223> PCR3|F

<400> 30
gatgggactg atggggccca tgcagttctt gaactactcc gg 42

<210> 31

Q11> 24
<212> DNA
Q13> ALY

<220>
<223> PCR3|F

<400> 31
atgggcccca tcagtcccat cgag 24

Q210> 32
Q211> 45
<212> DNA
Q13> AIF5

<220>
<223> PCRE|F

<400> 32
cagtaccgaa gctcgggeac ccatcagcac ctttctaatc cccge 45

<210> 33
Q11> 24

<212> DNA
Q13> ANIFF5

<220>
80745-# ¥ A 51 % -990322.DOC -5-
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<223> PCRE|F

<400> 33
atgggtgecc gagellcggl actg 24

<210> 34
211> 36
<212> DNA
Q213> ALF%I

<220>
<223> PCR5|F

<400> 34
galgggggal cclcacaaca cictggettt gtgtec 36

<210> 35
<211> 24
<212> DNA
213> ALF5

<220>
<223> PCR3|F

<400> 35
atggglgecc gageticggl actg 24

@ <o

<211> 68
<212> DNA
<213> ATIF%

<220>
<223> PCR5|F

<400> 36
gaattcggatl ccttacagea cotllctaat ceccgeacte accagetigl cgacctgete 60
gltgeegc 68

<210> 37
<211> 32
<212> DNA
Q213> AIF5

<220>
<223> PCR3 |-

<400> 37
cat1agagcg geegcgalyg tppptittee ac 3)

. <210> 38

<211> 45
<212> DNA ]
Q213> AIFY)

<220>
<223> PCR4| T~

<400> 38
caglaccgaa geleggpead cratgeagtt ¢ligaactac toogy 49

<210> 39
211> 24

<212> DNA
213> ANIF%)

<220>
<223> PCR3|F

<400> 39
atggglgece gagelicggt acty 24

<210> 40
<211> 68
<212> DNA

80745-3# 3£ & 5] %£-990322.DOC . 6-
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Q213> AR5

<220>
<223> PCR5[|F

<400> 40
gaattcgcgg ccgecgatggg ccccatcagt cccatcgaga ccgtgecggt gaagctgaaa 60
cccgggat 68

210> 41

Q211> 45
<212> DNA
Q213> AIF5!

<220>
223> PCR3|F

<400> 41
cagtaccgaa gctcgggcac ccatcagcac ctttctaatc cccge 45

210> 42
211> 68
<212> DNA
Q213> AIF5

Q220>
<223> PCR3|F

<400> 42
gaattcgcgg ccgegatggg ccccatcagt cccatcgaga ccgtgeeggt gaagctgaaa 60
cccgggat 68

Q210> 43
Q211> 45
<212> DNA
Q213> AIFF

<220>
<223> PCR5|F

<400> 43
cagtaccgaa gctcgggeac ccatgcagtt cttgaactac tccgg 45

<210> 44
Q211> 24
<212> DNA
Q13> AIFF

<220>
<223> PCR3|F

<400> 44
atgggtgccce gagecttcggt actg 24

210> 45
Q11> 36
<212> DNA
Q13> AIF5

<220>
23> PCR3|F

<400> 45
gatgggggat cctcacaaca ctctggettt gtgtcc 36

10> 46
Ql1> 24
<212> DNA
Q13> AIF5Y

20>
<223> PCR3|F

<400> 46
atgggtgcce gagecttcggt actg 24

80745-# 3 A 5 %&-990322.DOC -7-
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<210> 47
<211> 42
<212> DNA
Q13> AR5

<220>
<223> PCR5|F

<400> 47
galgggaclg alggggccca tgcagttictt gaactaclcce gg 42

<210> 48
211> 24
<212> DNA
Q213> AR5

<220>
<223> PCR3|F

<400> 48
atgggcccca tcagtccecal cgag 24

<210> 49
211> 68
<212> DNA

<220>
<223> PCRE|¥F

<400> 49
gaattcggal ccttacagca celtlctaal cccegeacte accageligl cgacctygete 60
gltgeege 68

<210> 50

<211> 1503
<212> DNA
<213> HIV

<400> S0
atggglgecee gagetticegel actgielget ggagagctyy acapatppeea gaanaltagy 60
clgcgeeegg gaggcaaaaa gitlacaug cleaageata teglptpppe clogagpgay 120
ctlgaacggl tlgceglygaa cecagpecly clggaaacat clgagpeaty tepccagate 180
clggggcaatl tgcagccale colecagace prpagtpaay agclyaggtc ctigtataac 240
acaglggcta ccclctacty cglacaccay agpatopaga Llaaggatac caaggaggcee 300
tlggacaaaa 11gagguppa peaaancaay agcaiagaaga agpoeccagca groagcipct 360
gacactggec atageaacca grtatciacay aactatecta trglecana cattcaggpe 420
€agatgglic alcaggeeatl CageeeeeRy acpeleiatg cotepptyan grtigtegaa 480
‘ gagaaggcctl trictcctga gptiatecee atgrteteey cttigagtiga gpppgccact S40
cctcaggacc tcaatacaal gettaatace glggueggcd atcagrecge catgeaaaty 600
tlgaaggaga clalcaiacga grapgpuagce gaglgppaca gaglipcatoe cgtecacget 600
€gCCCaalcg CECCCgEaca RalgeRppig Ccolegeppel clyacattge cggeaccacy 720
tctacaclge aagagcaaal cgpalgRalg accmacaatle cleecatoee agtiggagaa 780
atctataaac ggtggatlcal 1Clegpicte aalaaaatty tlagaatgla cletecgaca 840
tccatecttg acatltagaca gppacccaaa gagecttita gegattacgt cgacegettt 900
121aagaccc 1ZCLAZCaRN LCagprec el Cagpaggted aadad Legal gavyepagdaca Y00
clCcetgglac agaacgelad Ccoregie L mnacadtel bgaagpeact aggoecegedt 1020
gccaccctgg aagagatgal gaccegec gl Cagppaglag gopracccgy avacadagee 1080
agaglgllgg ccgaagecal gagcecagply acgiacteeg casccataat gatpcagaga 1140
28gaacllce gcaalcagey gaagatoply g bRl tica attgergcaa gRaggpteat 120
ACCECCCECA ACLELCEPRC CeClaging wnageelgll graaglpcpy caaggaggega 1260
€accagalga aagaciglac iunacgaciag Recadtbiie tigpadagat trggecgage 1320
1acaaggeea gacclgglait LHICCIRUMn agCagReely ageecacepe coccectigay 1380
gaatcctiica ggleegEagl REagacraca aCgecleece addaaciagga accartogac 1440
aaggagelgl accctitaac ttctetgegl tetetettly geaacgacee glogteteaa 1500
ltaa 1503

<210> S1

<211> 500
<212> PRT
<213> Hlv

<400> SI
Met Gly Ala Arg Ala Scr Val Leu Ser Gly Gly Glu Leu Asp Arg Trp

80745-3# 3£ A 71 %&-990322.DOC -8
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1 S 10 15
Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 25 30
His Ile Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro
35 40 45
Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
50 55 60
Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80
Thr Val Ala Thr Leu Tyr Cys Val His GIn Arg Ile Glu Ile Lys Asp
85 90 95
Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu Gln Asn Lys Ser Lys
100 105 110
Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly His Ser Asn Gln Val
115 120 125
Ser Gln Asn Tyr Pro Ile Val Gln Asn Ile Gln Gly Gln Met Val His
130 135 140
Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu
" 145 150 155 160
Glu Lys Ala Phe Ser Pro Giu Val ile Pro Met Phe Ser Ala Leu Ser
165 170 175
Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly
180 185 190
Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu
195 200 205
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile Ala
210 215 220
Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
225 230 235 240
Ser Thr Leu GlIn Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro lle
245 250 255
Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
260 265 270
Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp 1le Arg Gin Gly
275 280 285
Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu
290 295 300
Arg Ala Glu Gln Ala Ser GIn Glu Val Lys Asn Trp Met Thr Glu Thr
305 310 315 320
Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala
: 325 330 335
Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
340 345 350
Val Gly Gly Pro Gly His Lys Ala Arg Val Leu Ala Glu Ala Met Ser
355 360 365
Gin Val Thr Asn Ser Ala Thr Ile Met Met Gln Arg Gly Asn Phe Arg
370 375 380
Asn Gln Arg Lys Ile Val Lys Cys Phe Asn Cys Gly Lys Glu Gly His
385 390 395 400
Thr Ala Arg Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp Lys Cys
405 410 415
Gly Lys Glu Gly His Gln Met Lys Asp Cys Thr Glu Arg Gln Ala Asn
420 425 430
Phe Leu Gly Lys Ile Trp Pro Ser Tyr Lys Gly Arg Pro Gly Asn Phe
435 440 445
Leu GIn Ser Arg Pro Glu Pro Thr Ala Pro Pro Glu Glu Ser Phe Arg
450 455 460
Ser Gly Val Glu Thr Thr Thr Pro Pro GIn Lys Gln Glu Pro Ile Asp
465 470 475 480
Lys Glu Leu Tyr Pro Leu Thr Ser Leu Arg Ser Leu Phe Gly Asn Asp
485 490 495
Pro Ser Ser GIn
500

<210> 52

<211> 1515
<212> DNA
<213> HIV

<400> 52

atgggtgcga gagcgtcagt attaagcggg ggagaattag atcgatggga aaaaattcgg 60
ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc aagcagggag 120
ctagaacgat tcgcagttaa tcctggcctg ttagaaacat cagaaggctg tagacaaata 180
ctgggacagc tacaaccatc ccttcagaca ggatcagaag aacttagatc attatataat 240
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acagtagcaa ccclclattg tgtgcalcaa aggatagaga taaaagacac caaggaagct 300
ttagacaaga tagaggaaga gcaaaacaaa agtaagaaaa aagcacagca agcagcagct 360
gacacaggac acagcaaltca gglcagccaa aattacccta tagtgcagaa catccagggg 420
caaatggtac atcaggccal atcacclaga actttaaatg catgggtaaa agtagtagaa 480
gagaaggctt tcagcccaga aglgataccc atgttttcag cattatcaga aggagccacc 540
ccacaagatt taaacaccal gctaaacaca gtggggggac atcaagcagc catgcaaatg 600
ttaaaagaga ccatcaalga ggaagclgca gaatgggata gagtgcatcc agtgcatgeca 660
gggcctaltg caccaggeca gatgagagaa ccaaggggaa glgacatage aggaactact 720
agtaccctltc aggaacaaal aggalggalg acaaataatc cacctatccc agtaggagaa 780
atttataaaa gatggataal cclgggatla aataaaatag taagaatgta tagccctacc 840
agcattctgg acataagaca aggaccaaaa gaacccttta gagactatgt agaccggttc 900
tataaaactc taagagccga gcaagctica caggagglaa aaaatllggat gacagaaacc 960
ttgttggtcc aaaatgegaa cccagattgtl aagactattt taaaagcatt gggaccageg 1020
gctacactag aagaaatgal gacagcatgl cagggagtag gaggacccgg ccataaggca 1080
agagttttgg tgggttilcc aglcacacct caggtacctt taagaccaat gacttacaag 1140
gcagctgtag atcttageca clitttaaaa gaaaaggggg gactlggaagg gctaattcac 1200
tcccaaagaa gacaagalal ccligalctg tggatctacc acacacaagg ctactteect 1260
gattggcaga actacacacc agggpccaggg gltcagatatc cactgacctt tggatggtge 1320
lacaagctag taccagllga gccagataag glagaagagg ccaataaagg agagaacacc 1380
agcttgtlac accctglgag cclgcalggg alggatgacc cggagagaga aglgitlagag 1440
tggaggtitg acagccaccl agcatltcal cacglggeec gagagetgea tccggagtac 1500

ttcaagaact gctea 1515
<210> 53
<211> 504
<212> PRT
‘I' <213> HIV
<400> 53
Met Gly Ala Arg Ala Ser Val lLcu Scr Gly Gly Glu Leu Asp Arg Trp
1 5 10 15
Glu Lys Ile Arg Lcu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Lcu Lys
20 25 30
His 1le Val Trp Ala Scr Arg Glu Lcu Glu Arg Phe Ala Val Asn Pro
35 40 45
Gly Leu Leu Glu Thr Scr Glu Gly Cys Arg Gln Ilc Leu Gly Gln Leu
50 SS 60
Gln Pro Ser Leu GIn Thr Gly Scr Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 S0
Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg llc Glu Ile Lys Asp
8s 90 DA
Thr Lys Glu Ala Lcu Asp Lys tle Glu Glu Glu Gin Asn Lys Ser Lys
100 105 110)
Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly Bis Ser Asn Gln Val
115 120 12§
Ser GIn Asn Tyr Pro Ile Val Gin Asn lle GIn Gly Gln Met Val His
130 i3S 140
Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu
145 150 1SS 1060
’ Glu Lys Ala Phe Scr Pro Glu Val Tle Pro Mcet Phe Ser Ala leu Ser
165 170 178
Glu Gly Ala Thr Pro Gin Asp Leu Asn Thr Met Leu Asn Thr Val Gly
180 I8S 190
Gly His GlIn Ala Ala Mct Gln Mct Leu Lys Gla Thr Tle Asa Glu Glu
195 2(X) 208
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro e Ala
210 218 220
Pro Gly Gin Met Ary Glu Pro Arg Gly Scer Asp Hle Ala Gly Thr T
225 230 218 a0
Ser Thr Leu GIn Glu GIn 1l¢e Gly Trp Mct Thi Asn Asn Pro Pro 1le
245 250 RAN
Pro Val Gly Glu llc¢ Tyr Lys Avg Tip 1le Tle Lew Gly Leu Asn Lys
260 268 20
Ile Val Arg Met Tyr Scr Pro Thr Ser lle lLeu Asp e Arg Gln Gly
275 280) 288
Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr lcu
290 298 300
Arg Ala Glu GIn Ala Scr GIn Glu Val Lys Asn Trp Met Thr Glu Thr
305 310 s 320
Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr lle Leu Lys Ala
3258 330 338
Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Mct ‘Thr Ala Cys Gln Gly
340 345 350
Val Gly Gly Pro Gly His Lys Ala Arg Val Leu Val Gly Phe Pro Val
355 360) 165
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Thr Pro GIn Val Pro Leu Arg Pro Met Thr Tyr
370 375
Leu Ser His Phe Leu Lys Glu Lys
385 390
Ser Gln Arg Arg Gln Asp Ile Leu
405
Gly Tyr Phe Pro Asp Trp Gln Asn
420
Tyr Pro Leu Thr Phe Gly Trp Cys
435 440
Asp Lys Val Glu Glu Ala Asn Lys
450 455
Pro Val Ser Leu His Gly Met Asp Glu
465 470 475
Trp Arg Phe Asp Ser His Leu Ala Phe His His
485 490
His Pro Glu Tyr Phe Lys Asn Cys
500

Gly Gly Leu

395

Asp Leu Trp

410

Tyr Thr
425

Tyr Lys

Gly Glu

Pro
Leu
Asn

Asp Pro

210> 54

Q211> 1518
<212> DNA
213> HIV

<400> 54

atgggtgccc
ctgecgeecgg
cttgaacggt
ctggggcaat
acagtggcta
ttggacaaaa
gacactgggc
cagatggttc
gagaaggcct
cctcaggacc
ttgaaggaga
ggcccaatcg
tctacactgc
atctataaac
tccatccttg
tataagaccc
ctcctggtac
gecaccctgg
agagtgttga
aaggcagctg
cactcccaaa
cctgattgge
tgctacaagce
accagecttgt
gagtggagst
tacttcaaga

ggagagctgg
ctcaagcata
ctggaaacat
gggagtgaag
aggatcgaga
agcaagaaga
aactatccta
acgctcaatg
atgttctccg
gtgggeggcece
gagtgggaca
cctcgeggct
accaacaatc
aataaaattg
gagcctttta
caggaggtca
aaaacaatct
cagggagtag
cctcaggtac
aaagaaaagg
ctgtggatct
ggggtcagat
aaggtagaag
gggatggatg
catcacgtgg

gagcttcggt
gaggcaaaaa
ttgccgtgaa
tgcagccatc
ccctctactg
ttgaggagga
atagcaacca
atcaggccat
tttctectga
tcaatacaat
ctatcaacga
cgcccggaca
aagagcaaat
ggtggatcat
acattagaca
tgcgagcaga
agaacgctaa
aagagatgat
tggtgggttt
tagatcttag
gaagacaaga
agaactacac
tagtaccagt
tacaccctgt
ttgacagcca
actgctga

actgtctggt
gaaatacaag
cccaggectg
cctccagacc
cgtacaccag
gcaaaacaag
ggtatcacag
cagcceccgg
ggttatcccc
gcttaatacc
ggaggcagcec
gatgcgggag
cggatggatg
tctcggtctc
gggacccaaa
gcaggcctct
ccccgactgc
gaccgcctgt
tccagtcaca
ccacttttta
tatccttgat
accagggcca
tgagccagat
gagcctgcat
cctagcattt

<210> 55

Q211> 505
<212> PRT
<213> HIV

<400> 55
Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly
] 5 10
Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys
20 25
Val Trp Ala Ser Arg Glu Leu Glu Arg
35 40
Leu Glu Thr Ser Glu Gly Cys Arg Gln
55
Ser Leu Gln Thr Gly Ser Glu Glu Leu
70 75
Ala Thr Leu Tyr Cys Val His Gln Arg
85 90
Glu Ala Leu Asp Lys Ile Glu Glu Glu
100 105
Ala GIn Gln Ala Ala Ala Asp Thr Gly
115 120

His Ile

Gly Leu
50

Gln Pro

65

Thr Val

Thr Lys

Lys Lys

80745-3#4 3 A 5] % -990322.DOC

Lys Ala Ala Val Asp
380
Glu Gly Leu Ile His
400
1le Tyr His Thr Gln
415
Gly Pro Gly Val Arg
430
Val Pro Val Glu Pro
445
Thr Ser Leu Leu His
460
Arg Glu Val Leu Glu
480
Val Ala Arg Glu Leu
495

gaaaattagg
ctcgagggag
tcgeccagatc
cttgtataac
caaggaggcc
ggcagctgct
cattcagggc
ggttgtcgaa
gggggcecact
catgcaaatg
cgtccacgct
cggcaccacc
agttggagaa
ctctccgaca
cgaccggttt
gacggagaca
aggcccggct
acacaaagcc
aatgacttac
agggctaatt
aggctacttc
ctttggatgg
aggagagaac
agaagtgtta
gcatccggag

acagatggga
tcgtgtgggce
ctgagggatg
agctgaggtc
ttaaggatac
aggcccageca
ttgtccaaaa
cctgggtgaa
ctttgagtga
atcaggccgce
gagtgcatcc
ctgacattgc
ctcccatccc
ttagaatgta
gggattacgt
aaaactggat
tgaaggcact
gcggacccegg
ctttaagacc
ggggactgga
accacacaca
atccactgac
aggccaataa
acccggagag
cccgagaget

Glu Leu Asp Arg Trp
15

Lys Tyr Lys Leu Lys
30
Phe Ala Val Asn Pro
45
Ile Leu Gly Gln Leu
60
Arg Ser Leu Tyr Asn
80
Ile Glu Ile Lys Asp
95
Gln Asn Lys Ser Lys
110
His Ser Asn Gln Val
125

-11-
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120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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Ser Gln Asn Tyr Pro 1le Val Gln Asn Ile Gln Gly Gin Met Val His
130 135 140
Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu
145 150 155 160
Glu Lys Ala Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu Ser
165 170 175
Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly
180 185 190
Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu
195 200 205
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile Ala
210 215 220
Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp lle Ala Gly Thr Thr
225 230 235 240
Ser Thr Leu Gln Glu Gln lle Gly Trp Met Thr Asn Asn Pro Pro lle
245 250 255
Pro Val Gly Glu Ile Tyr Lys Arg Trp lle Ile Leu Gly Leu Asn Lys
260 265 270
[le Val Arg Met Tyr Ser Pro Thr Ser lle Leu Asp Ile Arg Gin Gly
275 280 285
Pro Lys Glu Pro Phc Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr lLcu
290 295 300
Arg Ala Glu Gln Ala Ser GlIn Glu Val Lys Asn Trp Met Thr Glu Thr
305 310 315 320
Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Lcu Lys Ala
325 330 335
Leu Gly Pro Ala Ala Thr Lcu Glu Glu Mct Met Thr Ala Cys Gln Gly
‘ 340 345 350
Val Gly Gly Pro Gly His Lys Ala Arg Val Lcu Mct Val Gly Phe Pro
355 360 365
Val Thr Pro Gln Val Pro Lcu Arg Pro Mct Thr Tyr Lys Ala Ala Val
370 375 380
Asp Leu Ser His Phe lLcu Lys Glu Lys Gly Gly Leu Glu Gly Leu 1le
38 390 395 400
His Ser Gln Arg Arg Gin Asp lle Leu Asp Leu Trp e Tyr His Thr
405 410 418
Gln Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly Val
420 425 43()
Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys Leu Val Pro Val Glu
435 44() 445
Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu Asn Thr Ser Leu leu
450 455 460
His Pro Val Ser Lcu His Gly Mct Asp Asp Pro Glu Arg Glu Val lcu
465 470 475 48(0)
Glu Trp Arg Phe Asp Scr His Lea Ala Phe His His Val Ala Arg Glu
485 490 498
Leu His Pro Glu Tyr Phc Lys Asn Cys

500 508
. <210> 56

<211> 1689
<212> DNA
<213> HIV

<400> 56

atgggeecca lcagteccal cpagaceply copplgaape tRaaacoegy gatppacgpe 00
€CCaagglca ageaglgprce dauivacoRig gapdint o agpeccteet geagatatye 120
aCCgagalgy agaangarey Cinaleage aagaloepee Clgagiacce atacadcace 180
cocglgiilg coatcaagi ugRaCage accmnlepe guaagetget gratttecgyg 240
gagelgaata ageggaccela gpatiicieg gaggtocage tegpcaloce coatoepged 00
ggcclgaaga agaagaagay CRlgaceRly clpgacgley gogacpdtta cttcagegte 360
ccleotggacg aggactitag aaaglacacy gectibacca teecatotat caacaacgag 420
accccolggca tcagatatca graciacgle clocredagy golgpaagep ctoteecgee 480
attttccaga gelecatgac caagatlocty gageegliic graageagan coccgatate S40
glcatctace agtlacalygpa cpacctyglac glggpetety acclgyaaal cpggeageat 6K
cgcacgaaga tigaggagcl gagpeagual clgotgagal ggpgectgac cactecggac 660
aagaagcalc agaaggagce pecaticety tggatgepel acgageteca teecgacaag 720
tggaccglge agectategl coteccepag ggacagcl gpaceptgaa cgacatecag 780
aagelgglgg gcaageleaa clgggelage cagatetate cogppateay gggegecag 840
clCclgraage [EClgCgegy CaccaagRee clgacegagy tgatteccect cacgguggas XN
gccgageleg agetggelyga gaacegpgag atectgaagg ageccglgea cggeglgtac 960
tatgaccccl ccaaggacct gatcegeeygaa atccagaage aggeecaggg geaglggaca 1020
taccagattl accaggapce Lltcaagaae Cleaagacey geaagtacge cogeatgagy 1080
ggegeccaca ccaacgalyg!l caagcagelg accgoggeey tecagaagat cacgaccgag 1140

80745-# 7L A 51 &-990322.H0C 12
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tccatcgtga
gagacgtggt
acacctcctc
acattctacg
accaaccggg
ctgcaggcca
agccagtacg
aaccagatta
cataagggca

gtgctgtaa

210> 57

211> 562
<212> PRT
<213> HIV

<400> 57

Met Gly Pro Ile

1

Gly
Ile
Ile
Ile
65

Glu
Pro
Val
Tyr
Arg
145
I[le
Asn
Ser
Gln
Lys
225
Trp
Asn
Tyr
Lys
Leu
305
Tyr

Gly

Gln
Trp
385
Glu
Glu
Lys

Asn

Met
Lys
Ser
50

Lys
Leu
His
Gly
Thr
130
Tyr
Phe
Pro
Asp
His
210
Glu
Thr
Asp
Pro
Ala
290
Ala
Asp
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu

Arg
450

5
Pro

Asp Gly
Val
Gly
Asp
Arg
85

Gly
Tyr
Ala Phe Thr
Gln Tyr Asn
Ser

165
Val

Gln Ser

Asp Ile
180

Leu Glu

195

Leu Leu

Ile
Arg

Pro Pro Phe

Val Gln Pro

245

Ile Gln Lys
260

Gly Ile

275

Leu Thr

Lys
Glu

Glu Asn Arg

Pro Ser Lys

325

Trp Thr Tyr
340

Lys Tyr Ala

355

Thr Glu Ala

Lys Thr Pro

tctgggggaa
ggaccgaata
tggtgaagct
tggacggcegce
gccgcecagaa
tctatctcgc
cgctgggceat
tcgagcagct
ttggcggcaa

Ser Pro Ile Glu

Lys
Glu
Pro
Ser
70

Thr
Leu
Phe
Ile
Val
150
Met
Ile
Gly
Trp
Leu
230
Ile
Leu
Val
Val
Glu
310
Asp
Gln
A}g
Val

Lys
390

gacacccaag
ttggcaggcec
gtggtaccag
ggccaaccgc
ggtcgtcacce
tctccaggac
tattcaggcc
gatcaagaaa
cgagcaggtc

Thr Val

Val Gln
25
Thr

Lys Trp

Ile Cys Glu
40

Glu Asn

55

Thr

Pro Tyr

Lys Trp Arg

Gln Phe Trp
90

Lys

Asp

Lys Lys Lys
105
Ser Val Pro
120

Ser

Leu

Pro Ile Asn

135

Leu Pro GlIn Gly

Thr Ile Leu
170

Met

Lys

Tyr Gln Tyr
185
Gln His Arg
200
Leu

Thr

Gly Thr Thr

215
Trp Met

Gly Tyr

Val Glu
250
Leu

Leu Pro

Val Gly Lys
265
Gln Leu
280

Pro

Arg Cys

Ile Thr
295

Ile Leu Lys

Leu
Glu
Leu Ile Ala Glu
330
Ile Tyr Gln Glu
345
Met Arg Gly Ala
360

Gln Lys Ile Thr
375

Phe Lys Leu Pro

ttcaagctgc
acctggattc
ctcgagaagg
gaaacaaagc
ctgaccgaca
tccggectgg
cagccggacc
gagaaggtct
gacaagctgg

Ser
Pro
Met
Asn
Lys
75

Glu
Ser
Asp
Asn
Trp
155
Glu
Asp
Lys
Pro
Glu
235
Lys
Asn
Lys
Glu
Pro
315
Ile
Pro
His
Thr

Ile
395

Trp Trp Thr Glu Tyr Trp Gln Ala Thr

405

410

Val Asn Thr Pro Pro Leu Val Lys Leu

420

425

Pro Ile Val Gly Ala Glu Thr Phe Tyr

435

440

Glu Thr Lys Leu Gly Lys Ala Gly Tyr

455

80745-# % A 5] %-990322.DOC

ctatccagaa
ccgagtggga
agcccatcgt
tcgggaaggce
ccaccaacca
aggtgaacat
agtccgagag
acctcgectg
tgagtgcgeg

Val
Leu

Glu

Val
Val
Glu
Glu
140
Lys
Pro
Asp
Ile
Asp
220
Leu
Asp
Trp
Leu
Glu
300
Val
Gln
Phe
Thr
Glu
380
Gln
Trp
Trp
Val

Val
460

Lys Leu Lys Pro
15
Thr Glu Glu Lys
30
Lys Glu Gly Lys
Val Phe Ala
Asp Phe Arg
Leu

Val
110
Phe

Pro
Gly Ser
Phe Arg
Tyr

190
Glu

Leu

Glu
205
Lys Lys

His Pro Asp Lys
240

Trp Thr Val
255

Ser Gln Ile

270

Arg Gly Thr

Ser
Ala

Leu

285

Ala Glu Leu Glu

His Gly Val Tyr
320

Gin Gly Gln

335

Asn Leu Lys

350

Asp Val Lys

Lys
Lys

Asn

365

Ser lle Val Ile

Lys Glu Thr Trp

400

Pro Glu Trp
415

Tyr Gln Leu Glu
430

Asp Gly Ala Ala

445

Thr Asn Arg Gly

Ile

- 13-

ggagacctgg
gttcgtgaat
gggcegcegeag
cgggtacgtc
gaagacggag
cgtgacggac
cgaactggtg
ggtcccggcce
gattagaaag

1200
1260
1320
1380
1440
1500
1560
1620
1680
1689
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Arg Gln Lys Val Val Thr Leu Thr Asp Thr Thr
470
Leu Gln Ala Ile Tyr Leu Ala Leu GIn Asp Ser

465

485

475
490

Ile Val Thr Asp Ser GIn Tyr Ala Leu Gly Ile

500

505

Asp Gln Ser Glu Ser Glu Leu Val Asn Gln Ile

515

520

Asn GlIn Lys
Gly Leu Glu

Ile Gln Ala

510

Ile Glu Gln
525

Thr Glu
480

Val Asn

495

Gln Pro

Leu Ile

Lys Lys Glu Lys Val Tyr Leu Ala Trp Val Pro Ala His Lys Gly Ile

530

535

Gly Gly Asn Glu Gln Val Asp Lys Leu Val Ser
550

545
Val Leu

<210> 58

<211> 1689
<212> DNA
<213> HIV

<400> 58

atgggcccca
cccaagglca
accgagalgg
cceglgtttg
gagctgaata
ggcclgaaga
cctlctggacg
acccclggea
attitccaga
gtcatctacce
cgcacgaaga
aagaagcalc
tggaccgtgc
aagctgglgy
ctctgcaagc
gccgageleg
tatgaccecl
taccagattl
ggcgcccaca
lccatcgiga
gagacgtlggt
acacctcctc
acattctacg
accaaccggg
clgcaggceca
agccagtlacg
aaccagatla
calaagggca
glgclgtaa

<210> 59

211> 562
<212> PRT
<213> HIV

<400> 59

Met Gly
]

Gly Met

Pro
Asp
Ala

s
Lys

Ile Lys
Ile Ser
s Lys
Asn
Pro

115

Tyr Thr Ala

tcagtcccal
agcaglgycc
agaaagaggg
ccatlcaagaa
agecggaccca
agaagaagag
aggactitay
tcagatatca
gclecatgac
agtacatygga
ttgaggagcl
agaaggagcc
agcclategt
gcaagctceaa
tgetgegegy
agetlggctya
ccaaggaccelt
accaggaycc
ccaacgatygt
tctgggygraa
ggaccgaata
tggtgaayet
tggacggepe
gecegecapaa
tctatciege
cgelggguat
tcgagcapct
ttggegyeaa

lie
S
Gly
20
Leu

cgpagaccglg
actcaccgag
caagatcagce
gaaggacagce
ggattictlgg
cglgaccglg
daaaglacacce
glacaacglc
caagalcclg
cgacclgtac
gaggcagcat
gecattiectg
celeeecgag
clggactlage
caccaaggcc
gaaccgggay
galegecgaa
L1icangaac
caageagcly
gacacccaay
Liggeaggec
glygtaccag
ppecaacceyc
pplcgteace
tetecaggac
tattcagyce
patcaagaaa
cpageaggle

A0

555

ccgglgaage
gagaagalca
aagalcgggac
accaaglggc
gagglccagce
clggacglgg
gcctitacca
cltcccccagg
gageccgltic
gltgggetcly
clgctgagat
lggatgyggel
aaggacagel
cagatclale
clgaccgagg
atcctgaagy
atecagaage
clteaagaccey
accgaggeey
ttcaagetye
acctgpatte
clegagaagy
padACaNARC
clgacepaca
teegpecting
Capleeppace
papaappicl
Racaageipy

Scr Pro e Gla Thr Val Sci

10

Pro Lys Val Lys Gln Tip Pro

28

Val Glu Tle Cys Thr Glu Met

Ile Gly Pro Glu Asn Pro Tyr Asn

Lys

b

70

Lys

8S
Ala
100

120

Asp Scr Thr Lys Tip Arg Lys

18

Arg Thr Gln Asp Phe Trp Glu

90

Gly Leu Lys Lys Lys Lys Ser

108

540
Ala Gly Ile

tgaaacccgg
aggccectggl
clgagaaccc
gcaagclggl
lgggcatcce
gcgacgella
teccatetal
gclggaaggsg
ggaagcagaa
acclyggaaalt
ggeygectgac
acgaygcteca
graccglypan
cegegatcaa
tgattceect
ageeegtpcea
agggecagey
RCaaptacge
tecagaagat
cltatccagan
cogapbypga
agoeecatept
LeRppaagpd
cCacdinaeda
appbpaacal
aplecpagay
acctopoedty
LRpagtygeggy

Val Lys lcu

lecu T Glu
3()
Glu Lys Glu
48
Thr Pro Val
060
Leu Val Asp

Val GlIn lLeu

Val Thr Val
110

Asp Ala Tyr Phe Scr Val Pro Leu Asp Glu Asp Phe

125

Arg Lys
560

gatggacggc
ggagatcige
atacaacacce
ggatttcegg
ccatccggcec
clicageglce
caacaacgay
clcleeegee
ceecgatalce
cggpcageat
cacteeggac
ltecegacaayg
cgpacatecay
pplgegccag
cacgraggaa
CRpcptgtac
pleaglpRaca
copcatpang
CAaAvRacOeRay
pRagacciygy
pliegtpaat
RRRURURNOR
cEpptacple
gaagacepagp
CElpacgpac
crRaactippty
pRloooppcey
pallagaaayg

Iys Pro
1S
Glu
Gly
e
Phe
Gly

9s

leu Asp

Arg Lys

Phe Thr Ile Pro Scr Ile Asn Asn Glu Thr Pro Gly |le

80745-# 7 H- 5] #-990322.DOC
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60
120
180
240
300
360
420
48()
540)
600
660
720
780
840)
200
960
1020
1080
114()
1200
1260
1320
1380
144()
1500
1560
1620)
16X()
168
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Arg
145
Ile
Asn
Ser
Gln
Lys
225
Trp
Asn
Tyr
Lys
Leu
305
Tyr
Gly
Thr
Gln
Trp
385
Glu
Glu
Lys
Asn
Arg
465
Leu
Ile
Asp
Lys
Gly

545
Val

130
Tyr

Phe
Pro
Asp
His
210
Glu
Thr
Asp
Pro
Ala
290
Ala
Asp
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu
Arg
450
Gln
Gln
Val
Gin
Lys
530
Gly

Leu

Gln Tyr Asn

Gln Ser Ser
165
Asp Ile Val
180
Leu Glu Ile
195
Leu Leu Arg

Pro Pro Phe

Val Gln Pro

245

Ile Gln Lys

260

Gly Ile
275

Leu Thr

Lys
Glu
Glu Asn Arg
Lys

325
Tyr

Pro Ser

Trp Thr
340

Lys Tyr

355

Thr Glu Ala

Ala

Lys Thr Pro

Trp Trp Thr

405

Val Asn Thr

420

Pro Ile
435

Glu Thr

Val
Lys

Lys Val Val

Ala Ile Tyr

485

Thr Asp Ser
500

Ser Glu Ser

515

Glu Lys Val

Asn Glu Gln

210> 60

Q211> 429
<212> DNA
213> HIV

<400> 60

atggtgggtt
gtagatctta
agaagacaag
cagaactaca
ctagtaccag
ttacaccctg
tttgacagce

aactgctga

<210> 61
211> 142
<212> PRT

ttccagtcac
gccacttttt
atatccttga
caccagggcc
ttgagccaga
tgagcctgca
acctagcatt

Val
150
Met
Ile
Gly
Trp
Leu
230
Ile
Leu
Val
Val
Glu
310
Asp
Gln
Arg
Val
Lys
390
Glu
Pro
Gly
Leu
Thr
470
Leu
Gln
Glu
Tyr

Val
550

acctcaggta
aaaagaaaag
tctgtggatc
aggggtcaga
taaggtagaa
tgggatggat
tcatcacgtg

135
Leu Pro Gin Gly

Thr Lys Ile Leu

170

Tyr Gln Tyr Met

185

Gln His Arg

200

Gly Leu Thr
215

Trp Met Gly Tyr

Thr
Thr

Val Leu Pro Glu
250

Val Gly Lys Leu

265
Arg Gln Leu Cys
280
Ile Pro Leu Thr
295

Ile Leu Lys Glu

Ala Glu
330

Gln Glu

345

Gly Ala

Leu Ile
Ile Tyr
Met Arg
Ile Thr

Phe Lys Leu Pro

Tyr Trp Gln Ala
410

Pro Leu Val Lys

425
Ala Glu Thr Phe
440

Gly Lys Ala Gly

455

Leu Thr Asp Thr

Ala Leu GIn Asp
490

Tyr Ala Leu Gly

505
Leu Val Asn Gln
520

Leu Ala Trp Val

535

Asp Lys Leu Val

80745-## # A 71 #%-990322.DOC

140

Trp Lys Gly Ser Pro Ala

155

Glu Pro Phe Arg Lys

Asp Asp Leu Tyr Val

Lys
Pro
Glu
235
Lys
Asn
Lys
Glu
Pro
315
Ile
Pro
His
Thr
Ile
395
Thr
Leu
Tyr
Tyr
Thr
475
Ser
Ile
Ile

Pro

Ser
555

cctttaagac
gggggactgg
taccacacac
tatccactga
gaggccaata
gacccggaga
gcccgagage

Ile Glu
205

Asp Lys

220

Leu His

Asp Ser
Trp Ala

Leu Leu

285
Glu Ala
300
Val His

Gln Lys

Phe Lys

Thr Asn
365
Glu Ser
380
Gln Lys

Trp Ile

Trp Tyr

Val Asp
445
Val Thr
460

Asn Gln
Gly Leu
Ile Gln

Ile Glu
525

Ala His

540

Ala Gly

160
Gln
175

Gly

190

Glu
Lys
Pro

Trp

350
Asp

Ile
Glu
Pro
Gln
430
Gly
Asn
Lys
Glu
Ala
510
Gln
Lys

Ile

caatgactta
aagggctaat
aaggctactt
cctttggatg
aaggagagaa
gagaagtgtt
tgcatccgga

Leu Arg

His Gln
Lys
240
Val

Asp
Thr
Ile
Thr
Glu

Tyr
320
Gly Gin
335
Leu Lys

Val Lys

Val Ile

Thr Trp
400
Glu Trp
415
Leu Glu

Ala Ala

Arg G]y-

Thr Glu
480
Val Asn
495
Gln Pro

Leu Ile

Gly Ile
Arg Lys
560

caaggcagct 60
tcactcccaa 120
ccctgattgg 180 .
gtgctacaag 240
caccagcttg 300
agagtggagg 360
gtacttcaag 420
429

-15-
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<213> HIV
<400> 6]
Met Val Gly Phe Pro Val Thr Pro Gln Val Pro Leu Arg Pro Met Thr
1 5 10 15
Tyr Lys Ala Ala Val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly
20 25 30
Leu Glu Gly Leu Ile His Ser Gin Arg Arg Gln Asp lle Leu Asp Leu
35 40 45
Trp Ile Tyr His Thr Gln Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr
50 55 60
Pro Gly Pro Gly Val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys
65 70 75 80
Leu Val Pro Val Glu Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu
85 90 95
Asn Thr Ser Leu Leu His Pro Val Ser Leu His Gly Met Asp Asp Pro
100 105 110
Glu Arg Glu Val Leu Glu Trp Arg Phe Asp Ser Val Leu Ala Phe His
115 120 125
His Val Ala Arg Glu Lcu His Pro Glu Tyr Phe Lys Asn Cys
130 135 140
<210> 62
<211> 1698
<212> DNA
<213> hiv
<400> 62
atgggececa tlageectal tgagactgly tcaglaaaal laaagecagg aatggatgee 60
CCaaaaglla aacaatggcc allgacagaa gaaaaaataa aageattagt agaaatitgt 120
acagagalgg aaaaggaagy paaaalilca adaallggge clgaaaatec atacaatact 180
ccaglalltg ccataaagaa aaaagacagl actaaalgga gaaaaltagl agatttcaga 240
gaactlaata agagaacica agacticlgg gaaglicaal taggaatace acateccgea 300
gggllaaaaa agaaaaaale aglaucagla clggalglyg glgatgcala titttcagtt 360
cccttagatlg aagacticag gaaalatact geattlacca tacctagtatl aaacaatgay 420
acaccaggga ltlagatalcea gltacaalgly cliccacagyg gatpgaaagy atcaccagca 480
ataticcaaa glagcalgac aaaaatlctia gagectttta gaaaacaaaa tecagacata S40
gltatctatc aatacatgga lgatttgltat gtaggatcty acttagaaal agpgcagcat 600
agaacaaaaa lagaggagc!l gagacaacal cigligaggt gegractlac cacaccagac 660
aaaaaacalc agaaagaacc tecatlicectt tggatgegtt atgaactceca tectpataaa 720
tggacaglac agectatagl gotlgecagaa aaagacagcl gpactglcaa tgacatacay 780
aagltlagigg ggaaalttgan Liggecaagl cagattlace caggrallaa aglaaggeaa 84()
ttatglaaac tecttagagy aaccaaagea claaciagaag taataccact aacagaagaa 900
gcagagctag aactggceaya aaacagagayg atlctaanag aaccaglaca tppagtgtat 960
tatgacccal caaaagac!l aalagcagiaa alacagaage agppecaagy coaalypgaca 1020
tatcaaattt atcaagagcee attlaaanal clypaaaacag gaaaatatge aagaatgagye 1080
gatlgcccaca ctlaatgatgl aaaacaatlia acagagpcaR lgcaaaaaat aaccacagaa 1140
agcalaglaa tatggggaaa gactectmn ttamactpee coatachnn geaacatyye 1200
gaaacatggl ggacagapla tlggcaagee acctgpalte clgagtggea gtitgttaat 1260
accecteccl taglgaaalt atpglaccap tlagagaiag aacccatagt apgagcagaa 130
acctictatg tagalggeee agelaacagy gagactanal Laggaaiage aggatatgit 1380
actaatagag gaagacaaai agtliglciace claactgaca caacaaatea waagactyay 1440
ttacaagcaa tttatctage trigeagpal Lol tag aaglaaancat agtacagae 1500
tcacaatatg cattaggaal CallCaagca Caaccagale maagtgaate agagtlagte 1560
aatcaaataa tagagcapgtl aabiniaaay ganiagptol atetgpeaty grtaveagea 1020
cacaaaggaa ltggaggini lyaaciagla gataaattag teagtpoigy aatcaggaaa 16580
gtactatttt tagattaa 16O8
<210> 63
<211> 565
<212> PRT
<213> HIV
<400> 63
Met Gly Pro lle Scr Pro Tle Glu Thr Val Ser Val Lys Leu Lys Pro
] hl 1) 1S
Gly Met Asp Gly Pro Lys Val Lys Gin Trp Pro Leu Thr Glu Glu Lys
20 25 10
Ile Lys Ala Leu Val Glu lle Cys Thre Glu Mct Glu Lys Glu Gly Lys
35 A() 45
Ile Ser Lys 1le Gly Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala
S0 SS 60
Ile Lys Lys Lys Asp Scr Thr Lys Trp Arg Lys Leu Val Asp Phe Arg
65 70 75 80

80745-3# 7 A4 51 %-990322.DOC
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Glu Leu Asn Lys Arg Thr Gln

85

Pro His Pro Ala Gly

100

Val Gly Asp Ala Tyr

115

Tyr Thr Ala Phe Thr

Arg
145
Ile
Asn
Ser
Gln
Lys
225
Trp
Asn
Tyr
Lys
Leu
305
Tyr
Gly
Thr
Gln
Trp
385
Glu
Glu
Lys
Asn
Arg
465
Leu
[le
Asp
Lys
Gly

545
Val

130
Tyr

Phe
Pro
Asp
His
210
Glu
Thr
Asp
Pro
Ala
290
Ala
Asp
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu
Arg
450
Gln
Gln
Val
Gln
Lys
530
Gly

Leu

Gln Tyr Asn
Gln Ser Ser
165
Asp Ile Val
180
Leu Glu Ile
195
Leu Leu Arg
Pro Pro Phe
Val Gln Pro
245
Ile Gln Lys
260
Gly Ile
275
Leu Thr

Lys
Glu

Glu Asn Arg

Pro Ser Lys

325

Trp Thr Tyr
340

Lys Tyr

355

Thr Glu

Ala
Ala

Lys Thr Pro

Trp Trp Thr

405

Val Asn Thr

420

Pro lle
435

Glu Thr

Val
Lys

Lys Val Val

Ala Ile Tyr

485

Thr Asp Ser
500

Ser Glu Ser

515

Glu Lys Val

Asn Glu Gln

Phe Leu Asp
565

210> 64

Q211> 3213
<212> DNA
Q213> HIV

<400> 64

atgggtgccc
ctgegeccgg
ctigaacggt
gcaat
acagtlggcta

clegge

80745-# 7 A 7] %-990322.DOC

gagcttcggt
gaggcaaaaa
ttgccgtgaa
tgcagecatc
ccctctactg

Leu Lys
Phe Ser

Ile Pro

135
Val Leu
150
Met Thr

Ile Tyr

Gly Gln
Gly
215
Trp

Trp

Leu
230
Ile Val

Leu Val

Val Arg
Ile
295
Ile

Val

Glu
310
Asp Leu

Gln Ile

Arg Met

Val Gln
375
Lys Phe
390
Glu Tyr

Pro Pro

Gly Ala
Gly
455
Leu

Leu

Thr
470
Leu Ala

Gln Tyr

Glu Leu

Leu
535
Asp

Tyr

Val
550

actgtctggt
gaaatacaag
cccaggectg
cctccagacc
cgtacaccag

Asp Phe Trp
90
Lys Lys
105
Pro Leu

Lys

Val
120
Ser Ile Asn

Pro Gln Gly

Ile Leu
170

Tyr Met

185

Arg Thr

Lys
Gln

His
200
Leu Thr Thr

Met Gly Tyr

Pro Glu
250

Lys Leu

265

Leu Cys

Leu
Gly

Gln
280
Pro Leu Thr

Leu Lys Glu

Ile Ala Glu
330

Tyr Gln Glu

345

Arg Gly Ala

360

Lys Ile Thr

Lys Leu Pro

Trp Gln Ala
410
Leu Val Lys
425
Glu Thr Phe
440
Lys Ala Gly

Thr Asp Thr

Leu GIn Asp
490
Ala Leu Gly
505
Val Asn Gln
520
Ala Trp Val

Lys Leu Val

ggagagctgg
ctcaagcata
ctggaaacat
gggagtgaag
aggatcgaga

Glu Val Gln

Ser Val Thr
Asp Glu Asp

125
Asn Glu Thr

140

Trp Lys Gly
155
Glu

Pro Phe

Asp Asp Leu
Glu
205

Lys

Lys Ile

Pro Asp
220
Glu Leu His
235
Lys

Asp Ser

Asn Trp Ala
Leu
285

Ala

Lys Leu

Glu Glu

300

Pro Val His

315

Ile Gln Lys

Pro Phe Lys

His Thr Asn

365

Thr Glu Ser
380

Ile Gln

395

Lys

Trp Ile

Leu Trp Tyr

Val Asp
445
Thr

Tyr

Val
460
Asn Gin

Tyr

Thr
475
Ser Gly Leu

Ile Ile Gln

Ile Ile Glu
525

Ala His

540

Ala Gly

Pro

Ser
555

Leu Gly Ile
95

Val Leu Asp

110

Phe Arg Lys

Pro Gly Ile

Ser Pro Ala
160
Arg Lys Gln
175
Tyr Val Gly
190
Glu Leu Arg

Lys His Gln

Pro Asp Lys
240
Trp Thr Val
255
Ser Gln lle
270
Arg Gly Thr

Glu Leu Glu

Gly Val Tyr

320

Gln Gly Gln
335

Asn Leu

350

Asp Val

Lys
Lys

Ile Val Ile

Glu Thr Trp
400
Glu Trp
415

Leu

Pro

Gln
430
Gly

Glu

Ala Ala

Asn Arg Gly

Thr Glu
480

Asn

Lys
Glu Val
495
Ala Gln
510

Gln

Pro
Leu Ile
Lys Gly Ile

Lys
560

Ile Arg

acagatggga gaaaattagg 60
tcgtgtgggc ctcgagggag 120
ctgagggatg tcgccagatc 180
agctgaggtc cttgtataac 240
ttaaggatac caaggaggcc 300
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ttggacaaaa ttgaggagga gcaaaacaag agcaagaaga aggcccagea ggeagetget 360
gacactgggc atagcaacca ggtatcacag aactatccta ttgtccaaaa cattcaggge 420
cagatggtlc atcaggccatl cagcccccgg acgetcaatg cctgggtgaa ggttgtcgaa 480
gagaaggcct tttctcctga ggttatccce atgttctecg ctttgagtga gggggecact 540
cctcaggacc tcaatacaat gcltaatacc gtgggeggec atcaggecge catgcaaatg 600
ttgaaggaga ctalcaacga ggaggcagcc gagtgggaca gagtgcatcc cgtccacget 660
ggcccaalcg cgeeccggaca gatgegggag cctegegget ctgacattge cggeaccace 720
tctacaclgec aagagcaaal cggalggalg accaacaatc ctlcccatccc agttggagaa 780
atctataaac ggtggatcatl lctcgglclc aataaaattg ttagaatgta clctccgaca 840
tccatcctig acaltagaca gggacccaaa gagectttta gggattacgt cgaccggttt 900
tataagaccc tgcgagcaga geaggectcl caggaggtlca aaaaclggat gacggagaca 960
ctcctgglac agaacgclaa ccccgactge aaaacaatct tgaaggecact aggeccgget 1020
gccaccctgg aagagalgal gaccgectgl cagggagtag gcggacccgg acacaaagece 1080
agagtgtltga tgggcecccal lagecctatt gagactlglgl cagtaaaatt aaagccagga 1140
atggatggcc caaaagllaa acaalggcca llgacagaag aaaaaataaa agcattagta 1200
gaaattlgtla cagagalgga aaaggaaggg aaaatlicaa aaattgggcc tgaaaatcca 1260
tacaatactc caglatlige calaaagaaa aaagacagla claaalggag aaaattagta 1320
gattlcagag aactlaalaa gagaaclcaa gacltclggg aagticaatl aggaatacca 1380
catcccgcag ggllaaaaaa gaaaaaalca glaacagtac lggatglggg tgatgcatat 1440
ttttcagttc cctlagalga agacllcagg aaatatactg catttaccal acctagtata 1500
aacaatgaga caccagggal lagatatcag tacaalglgc ttccacaggg atggaaagga 1560
tcaccagcaa tallccaaag tagcalgaca aaaatcttag agccttitag aaaacaaaal 1620
ccagacatag ttatctatca alacalggal gatitgtalg taggalctga cttagaaata 1680
gggcagcatla gaacaaaaal agaggagclg agacaacalc lgtlgagglg gggacttace 1740
acaccagaca aaaaacalca gaaagaaccl ccattecttl ggatgggtta tgaactccat 1800
cctgataaal ggacagtaca geclataglg clgecagaaa aagacagelg gactgtcaat 186()
gacatacaga agllaglygy gaaatlgaal lgggcaaglc agalttacce agggattaaa 1920
‘ gtaaggcaal tlatglaaacl ccllagagga accaaagcac taacagaagl aataccacta 1980
acagaagaag cagagclaga aclggcagaa aacagagaga liclaaaaga accagtacat 2040
ggagtlgtatll atgacccale aaaagactia atagcagaaa lacagaagca gggygcaagge 2100
caatggacal atcaaaltla lcaagagcca lllaaaaatc tgaaaacagg aaaatatgca 2100
agaalgaggg gtlgeccacac laalgatgia aaacaaltaa cagaggeagl gcaadaaatla 2220
accacagaaa gcatagtlaal atggggaaay actcectaaal lltaaactlgece catacaaaag 2280
gaaacalggg aaacalgglyg gacagagtal lggcaageca cctggattcee tgagtppgay 2340
tttgttaata ceccctecctt aglgaaatta tggtaccagl tagagaaaga acccatagta 2400
ggagcagaaa ccllctalgl agalgpggea gelaacaggy agactaaatlt aggaaaagcea 2460
ggalatglla claalagagy aagacaaaaa gligtcacce laactgacac aacaaatcag 2520
aagactgagtl tacaagcaal ltatclagel ttgcaggall cgggallaga aglanacata 2580
gltaacagacl cacaatalygce altaggaatc attcaagcac aaccagalea aaglgaatca 2640
gagttlaglca atcaaataal agagcaglia ataaaaaagy aaaagglcla totggeatpy 2700
glaccagecac acaaaggaal tyggaggaaal gaacaagtay alaaatlagt caglectigpa 2760
atcaggaaag tactattttl agatatggiy ggtitlecayg tecacacclea getaccttia 2820
agaccaalga cllacaagge agclgtagal cttagecact CULLamaaga aaagererpa 28K80)
clggaagggac taatlcactle ceanagaagn caagatatee tlgatctgty gatctaccac 2940
acacaaggcl acttcccotga Liggcagaiac tacacaccay geecagpept cagatateca 3000
ctgacclitlg gatggtgcta caagclaglia ccagitgage cagataagel agaagapgee 3060
aalaaaggag agaacaccay cligtiacac cotgigagee tgcatggpat gratgacecy 3120
gagagagaag lgttagaptly gapglllgac agecacctag catttcatea cptggeecega 3180

gagclgecatce cggaglactl caagadctye tya 213
. <210> 65
<211> 1070
<212> PRT
<213> HIV
<400> 65
Met Gly Ala Arg Ala Sci Val Leu Ser Gly Gly Glu Lew Asp Arg Tip
1 S 1) 19
Glu Lys Ile Arg Leu A Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 S 0
His Tle Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Mo
35 40 45
Gly Leu Leu Glu Thr Ser Gla Gly Cys Arg Gin Ile Leu Gly Gln lcu
S0 SS 60)
Gln Pro Ser Leu Gln ‘IThr Gly Ser Glu Glu Len Arg Scr Leu Tyr Asn
65 70 78 K0)
Thr Val Ala Thr Lcu Tyr Cys Val His Gln Arg e Glu Tle Lys Asp
85 90 9s
Thr Lys Glu Ala Lcu Asp Lys ITle Glu Glu Glu Gln Asn Lys Scr Lys
100 108 110
Lys Lys Ala GIn Gln Ala Ala Ala Asp Thr Gly ths Scr Asn Gin Val
115 120 12§
Ser GIn Asn Tyr Pro llc Val Gln Asn lle GIn Gly Glin Mct Val His i

130 135 14()
Gln Ala 1le Ser Pro Arg “Thr Lcu Asn Ala Trp Val Lys Val Val Glu
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145
Glu

Glu
Gly
Ala
Pro
225
Ser
Pro
Ile
Pro
Arg
305
Leu
Leu
Val
Pro
Lys
385
Glu

Pro

Ser

Leu
465
Phe
Ile
Val
Met
Ile
545
Gly
Trp
Leu
Ile
Leu
625
Val
Val
Glu
Asp
Gln

705
Arg

Lys
Gly
His
Ala
210
Gly
Thr
Val
Val
Lys
290
Ala
Leu
Gly
Gly
Ile
370
Val
Ile
Glu
Thr
Gln
450
Lys
Ser
Pro
Leu
Thr
530
Tyr
Gin
Gly
Trp
Val
610
Val
Arg
Ile
Ile
Leu
690
Ile

Met

Ala Phe Ser
165
Ala Thr Pro
180
Gln Ala Ala
195
Glu Trp Asp

Gln Met Arg

Leu GIn Glu
245
Gly Glu Ile
260
Arg Met Tyr
275
Glu Pro Phe

Glu Gln Ala

Val Gln Asn
325
Pro Ala Ala
340
Gly Pro Gly
355
Glu Thr Val

Lys GIn Trp

Cys Thr Glu

405
Asn Pro Tyr
420
Lys Trp Arg
435
Asp Phe Trp

Lys Lys Lys

Val Pro Leu
485
Ser Ile Asn
500
Pro Gln Gly
515
Lys Ile Leu

Gln Tyr Met

His Arg Thr
565
Leu Thr Thr
580
Met Gly Tyr
595
Leu Pro Glu

Gly Lys Leu

Gln Leu Cys
645
Pro Leu Thr
660
Leu Lys Glu
675
Ile Ala Glu

Tyr Gln Glu

Arg Gly Ala
725

Val Gln Lys Ile Thr

740

150

Pro Glu Val Ile

Gln Asp Leu Asn

185

Met Gln Met Leu
200

Arg Val His

215

Glu Pro
230

Gln

Pro
Gly

Ile Gly Trp
Trp
265

Ser

Tyr Lys Arg

Ser Thr
280

Tyr

Pro

Arg Asp Val

295

Ser Gln Glu

310
Ala Pro

Asn Asp

Thr Glu Glu
345

Arg

Leu
His Ala
360
Lys

Lys

Val
375
Leu

Ser Leu

Pro Thr Glu

390
Met Glu

Lys Glu

Thr Val
425
Asp

Asn Pro
Val
440
Gln

Lys Leu

Glu Val
455
Val

Leu

Ser Thr Val

470
Asp Glu

Asp Phe

Asn Glu Thr Pro
505
Trp Gly Ser
520

Phe

Lys

Glu Pro Arg

535 .
Asp Asp Leu Tyr
550
Lys

Ile Glu Glu

Pro Lys Lys
585

His Pro

600

Ser Trp

Asp

Glu Leu
Asp
615
Trp

Lys
Asn Ala Ser
630
Lys

Leu Leu Arg

Glu Glu Ala Glu
665

His Gly

680

Lys Gln

Pro Val

Ile Gln
695
Pro Phe
710

His Thr

Lys Asn
Asn Asp

Thr Glu Ser Ile
745

80745-# 7 & 7 %&-990322.DOC

155
Pro Met
170
Thr Met

Lys Glu

Val His
Ser Asp
235
Met Thr
250
Ile Ile

Ile Leu

Asp Arg
Asn

315
Lys

Lys

Cys
330
Met Met

Val Leu

Lys Pro

Glu Lys
395
Gly Lys
410
Phe Ala

Phe Arg

Gly Ile

Leu Asp
475
Arg Lys
490
Gly Ile

Pro Ala

Lys Gln

Val Gly
555
Leu Arg
570
His Gln

Asp Lys

Thr Val

Gln Ile
635
Gly Thr
650

Leu Glu

Val Tyr
Gly Gln

Leu Lys
715

Val Lys

730

Val Ile

Phe Ser Ala Leu
175

Leu Asn Thr Val

190
Thr Ile Asn Glu
205

Ala Gly Pro Ile

220

Ile Ala Gly Thr

Asn Asn Pro Pro

255

Leu Gly Leu Asn
270

Asp Ile Arg Gln

Lys Thr

Thr Glu

Leu Lys

335

Thr Ala Cys Gln
350

Met Gly Pro Ile

365

Gly Met
380

Ile Lys

Asp Gly

Ala Leu

Ile
415
Lys

Ile Ser Lys

Ile Lys Lys

430

Glu Leu Asn
445

Pro His

460

Val Gly

Lys

Pro Ala

Asp Ala

Phe
495
Tyr

Tyr Thr Ala
Gln
510
Gln

Arg Tyr

Ile Phe
525

Asn Pro

540

Ser Asp

Ser
Ile
Leu Glu
Leu

575
Pro

Gln His Leu
Pro
590
Val

Lys Glu

Trp Thr Gln
605

Asn Asp

620

Tyr Pro Gly

Ile Gln

Ile

Lys Ala Leu Thr
655

Leu Ala Glu Asn

670
Tyr Asp Pro Ser
685

Gly Gin Trp Thr

700

Thr Gly Lys Tyr

Gin Leu Thr Glu

735

Trp Gly Lys Thr
750

-19-

160
Ser

Gly
Glu
Ala
Thr
240
Ile
Lys
Gly
Lep
Thr
320
Ala
Gly
Ser
Pro
Val
400
Gly
Asp
Arg
Gly
Tyr
480
Thr
Asn
Ser
Val
Ile
560
Arg
Phe
Pro
Lys
Lys
640
Glu
Arg
Lys
Tyr
Ala
720
Ala

Pro
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Lys Phe Lys
755
Glu Tyr Trp
770
Pro Pro Leu
785
Gly Ala Glu

Leu Gly Lys

Thr Leu Thr
835
Leu Ala Leu
850
Gln Tyr Ala
865
Glu Leu Val

Tyr Leu Ala

Val Asp Lys
915
Met Val Gly
930
Tyr Lys Ala
945
Leu Glu Gly

Trp lle Tyr

Pro Gly Pro
995
Leu Val Pro
1010
Asn Thr Ser
1025
Glu Arg Glu

His Val Ala

<210> 66

<211> 3213
<212> DNA
<213> HIV

<400> 66

atggglgccce
clgecgeecgg
cttgaacggt
clggggcaal
acaglggcla
ttggacaaaa
gacactgggc
cagatggtlic
gagaaggcct
cclcaggacc
ttgaaggaga
ggcccaalcg
tctacactgc
atctltataaac
tccatecttg
lalaagaccc
ctecetlgglac
gccacccigg
agagtlgtiga
atggatggcc
gaaatllgla
tacaatactce
galtlcagag
catcccgeag
ttttcagitc
aacaalgaga
tcaccagcaa

Leu Pro Ile Gln

Gin Ala Thr Trp

760
775

Val Lys Leu Trp Tyr Gln Leu Glu
790
Thr Phe Tyr Val Asp Gly Ala Ala

805

795
810

Ala Gly Tyr Val Thr Asn Arg Gly
825

820

Asp Thr Thr

840

Asn Gln Lys Thr Glu

GlIn Asp Ser Gly Leu Glu Val Asn

Leu Gly lie

855

870

Asn Gin Ile

3885

Ile Gin Ala Gin Pro

875

Ile Glu Gin Leu lle

890

Trp Val Pro Ala His Lys Gly lle
905
Leu Val Scr Ala Gly lle Arg Lys

900

920

Phe Pro Val Thr Pro Gln Val Pro

935

Ala Val Asp Lcu Ser His Phe Leu
950
Leu Ile His Ser Gln Arg Arg Gln

965

His Thr Gln Gly

980

Val Glu Pro

955

970

Tyr Phe Pro Asp

985
Gly Val Arg Tyr Pro lLcu Thr Phe

1000
1015

Asp Lys Val Glu Glu

Leu Leu His Pro Val Scr Lcu His
1030
Val Lcu Glu Trp Arg Phe Asp Ser

1045

1035

1050

Lys Glu Thr Trp Glu Thr Trp

765

Ile Pro Glu Trp Glu Phe Val

780
Lys Glu Pro

Asn Arg Glu

Arg Gln Lys
830
Leu Gin Ala
845
Ile Val Thr
860
Asp Gln Ser

Lys Lys Glu

Gly Gly Asn
910
Val Leu Phe
925
Leu Arg Pro
940
Lys Glu Lys

Asp lle Lecu

Trp Gln Asn
990
Gly Trp Cys
1005
Ala Asn Lys
1020
Gly Mct Asp

His Leu Ala

Arg Glu Leu His Pro Glu Tyr Phe Lys Asn Cys

1060

gagettegppt
gaggcaaiia
trgeegtpan
tgecagecalty
cectetacty
tlgaggagga
atagcaaccea
atcaggceeal
terctectpa
tcaatacaal
clatcaacya
cgeecggaca
aagagcanal
agptggateal
acattagaca
tgcgageagi
agaacgclaa
aagagaltyal
tggegcccecal
caaaagliaa
cagagalgpa
cagtatttge
aactlaata
gglttaaaaaa
ccttagatyga
caccagppal
tattccaaay

actiptcigpt
pagalacaay
cocagpecty
colocagace
cplacaccay
YT HIWHIY
pRtatcacag
peltaatace
[THIYUIUNE
patgoggpag
cRgatppaty
cotpppecty
PERACCCaN
poaggpectel
coeegactpe
paccgectpet
tagecctatt
acaatpgpeca
daagRaaNey
cataaagaad
pagaactcan
gaaaaaatcy
agactticagy
tagatatoag
tageatgaca

80745-3 % /4 51 £-990322.D0C
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RRAgageygy
cteaageata
clgpaaacat
pRNAR LRI
appatepaga
ARcaagaaga
aactatecta
acpctcanalty
atpttcteey
REgRRURRCY
paglpegaca
cotepepect
accicaate
dagiagateg
gagectttta
cagRagrica
daacaatet
cagppaglag
pagactgigt
Ligacagaay
aagatbtcaa
anagacapta
gacttcippg
plaacagtac
agatatacty
Lacaatglipe
apaatcttag

107

acagatgpepa
tegtptppee
Clpapppaty
apctgagpte
Ltaagpatac
agpeccagean
Ligtecanaa
colppptpaa
clitpagtya
atcagpeegd
gagtgcatod
clgacattipe
cledcatedy
tpegcatpta
pepattacpt
e tggat
Lpaagpcact
pURRICCORY
caglaaaatt
aaaaaataai
aaqatiggpce
claaalgrag
aagticaatt
tggatglgyg
catttaccat
LIccacupgy
agecttttag

Trp Thr
Asn Thr

Ile Val
800

Thr Lys

815

Val Val

Ile Tyr
Asp Ser

Glu Ser
880

Lys Val

895

Glu Gln

Leu Asp
Mct Thr

Gly Gly

960
Asp Lcu
97 .
Tyr Thr

Tyr Lys
Gly Glu

Asp Pro
1040

Phe His

1085

0

Rt tagy
clogagpeay
tegecagate
cliglataag
HHITHIGUNE
ppcagoelpet
cattoagpepy
pRtigltogaan
pEREpRcCadt
Catpcaaaty
cplovacgelt
CRECACLACY
agltggagad
cletedgada
cpacepptt
RACERARACA
apeeceepdt
HIW IR AT
daagecagga
ageattagta
tgaaaatcca
aadatlagta
aggastacca
tgatgeatat
acclagtula
slggaduggs
angosacaaaal

- 20-

)

120
180)
240
300
300
an
AR0
SA()
OO0
OO0
70
780
840)
N
960
1020
10K()
1140
12(X)
1264)
1320
1380
1440
1500
1 560)
1620

Ay
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ccagacatag
gggcagcata
acaccagaca
cctgataaat
gacatacaga
gtaaggcaat
acagaagaag
ggagtgtatt
caatggacat
agaatgaggg
accacagaaa
gaaacatggg
tttgttaata
ggagcagaaa
ggatatgtta
aagactgagt
gtaacagact
gagttagtca
gtaccagcac
atcaggaaag
agaccaatga
ctggaagggc
acacaaggct
ctgacctttg
aataaaggag
gagagagaag
gagctgcatc

210> 67

211> 1070
<212> PRT
<213> HIV

<400> 67

Met Gly Ala Arg Ala

|
Glu Lys
His Ile
35
Gly Leu
50
Gln Pro
65
Thr Val

Thr Lys

Lys Lys

Ile Arg Leu
Val Trp Ala
Leu Glu Thr
Ser Leu Gln
Ala Thr Leu
Glu Ala Leu

Ala Gln Gln

ttatctatca
gaacaaaaat
aaaaacatca
ggacagtaca
agttagtgg

tatgtaaact
cagagctaga
atgacccatc
atcaaattta
gtgcccacac
gcatagtaat
aaacatggtg
ccecteectt
ccttctatgt
Ctaatagagg
tacaagcaat
cacaatatgc
atcaaataat
acaaaggaat
tactattitt
cttacaaggc
taattcactc
acttccctga
gatggtgcta
agaacaccag
tgttagagtg
cggagtactt

Se
5

Ar
20

Se

Th
70
Ty
85

As
100

Al

115

Ser Gln
130
Gln Ala
145
Glu Lys

Glu Gly

Gly His

Asn Tyr Pro
Ile Ser Pro
Ala Phe Ser
Ala Thr Pro

Gln Ala Ala

I

Ar
15
Pr
165

Gl
180

Me

195

Ala
210

Ala
Pro
225
Ser
Pro

Ile

Glu Trp Asp
Gly Gln Met Arg

Thr Leu Gln Glu

Val Gly Glu Ile

Val Arg Met Tyr

Ar

Gl
23
Gl
245
Tyr
260

Ser

275

Pro

290
Arg
305
Leu

Lys Glu Pro Phe

Ala Glu Gln Ala

Arg

Ser
310

Leu Val Gln Asn Ala

atacatggat
agaggagctg
gaaagaacct
gcctatagtg
gaaattgaat
ccttagagga
actggcagaa
aaaagactta
tcaagagcca
taatgatgta
atggggaaag
gacagagtat
agtgaaatta
agatggggca
aagacaaaaa
ttatctagct
attaggaatc
agagcagtta
tggaggaaat
agatatggtg
agctgtagat
ccaaagaaga
ttggcagaac
caagctagta
cttgttacac
gaggtttgac
caagaactgc

gatttgtatg taggatctga

agacaacatc
ccattccttt
ctgccagaaa
tgggcaagtc
accaaagcac
aacagagaga
atagcagaaa
tttaaaaatc
aaacaattaa
actcctaaat
tggcaagcca
tggtaccagt
gctaacaggg
gttgtcaccc
ttgcaggatt
attcaagcac
ataaaaaagg
gaacaagtag
ggttticcag
cttagccact
caagatatcc
tacacaccag
ccagttgagc
cctgtgagcec
agccacctag
tga

r Val Leu Ser Gly Gly

g Pro Gly Gly
25

10
Lys Lys

r Arg Glu Leu Glu Arg

40

Ser Glu Gly Cys

55

r Gly Ser Glu

r Cys Val His

p

120

e Val Gln Asn

135

g Thr Leu Asn

0
o

n Asp Leu Asn
185
t Gin Met Leu

200

215

u Pro Arg Gly

0

n Ile Gly Trp

Lys Ile Glu
105
a Ala Ala Asp

Glu Val Ile

Val His Pro

Arg Gin

Glu Leu

Glu Glu
Thr Gly
Ile Gln

Ala Trp
155

Pro Met

170

Thr Met

Lys Glu
Val His
Ser Asp

235

Met Thr
250

Ile Ile Leu

tgttgaggtg
ggatgggtta
aagacagctg
agatttaccc
taacagaagt
ttctaaaaga
tacagaagca
tgaaaacagg
cagaggcagt
ttaaactgcc
cctggattcc
tagagaaaga
agactaaatt
taactgacac
cgggattaga
aaccagatca
aaaaggtcta
ataaattagt
tcacacctca
ttttaaaaga
ttgatctgtg
ggccaggggt
cagataaggt
tgcatgggat
catttcatca

cttagaaata
gggacttacc
tgaactccat
gactgtcaat
agggattaaa
aataccacta
accagtacat
ggggcaaggc
aaaatatgca
gcaaaaaata
catacaaaag
tgagtgggag
acccatagta
aggaaaagca
aacaaatcag
agtaaacata
aagtgaatca
tctggeatgg
cagtgctgga
ggtaccttta
aaagggggea
gatctaccac
cagatatcca
agaagaggcc
ggatgacccg
cgtggeeccga

Glu Leu Asp Arg Trp
15

Lys Tyr Lys Leu

30

Phe Ala
45

Ile Leu
60
Arg Ser

Ile Glu

Gln Asn
Ser
125
Gln

His

Gly
140
Val Lys

Phe Ser

Leu Asn

Thr Ile
205
Ala Gly
220
Ile Ala

Asn Asn

Val Asn
Gly GIn
Leu Tyr
Ile Lys
Lys Ser
110

Asn Gln
Met Val
Val Val
Ala Leu
Thr Val
190

Asn Glu
Pro Ile
Gly Thr

Pro Pro

Leu Asn

Lys
Pro
Leu

Asn
80
Asp
95

Lys

Val
His

Glu
160
Ser
175

Gly

Glu
Ala
Thr
240

Ile
255

Lys Arg Trp
265
Pro Thr Ser
280
Asp Tyr Val
295
Gln Glu Val

Ile Leu Asp
Asp Arg Phe
300

Lys Asn Trp
315

Gly
Ile
285
Tyr

Met

Asn Pro Asp Cys Lys Thr lle
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Lys
270
Arg Gln Gly

Lys Thr Leu

Thr Glu Thr
320
Leu Lys Ala

.21-

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3213
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325 330 335
Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
340 345 350
Val Gly Gly Pro Gly His Lys Ala Arg Val Leu Met Gly Pro Ile Ser
355 360 365
Pro Ile Glu Thr Val Ser Val Lys Leu Lys Pro Gly Met Asp Gly Pro
370 375 380
Lys Val Lys Gln Trp Pro Leu Thr Glu Glu Lys Ile Lys Ala Leu Val
385 390 395 400
Glu Ile Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser Lys Ile Gly
405 410 415
Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys Lys Lys Asp
420 425 430
Ser Thr Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg
435 440 445
Thr Gin Asp Phe Trp Glu Val GlIn Leu Gly ile Pro His Pro Ala Gly
450 455 460
Leu Lys Lys Lys Lys Ser Val Thr Val Leu Asp Val Gly Asp Ala Tyr
465 470 475 480
Phe Ser Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr Ala Phe Thr
485 490 495
Ile Pro Ser Ile Asn Asn Glu Thr Pro Gly lle Arg Tyr GIn Tyr Asn
500 505 510
Val Leu Pro Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe GIn Ser Ser
515 520 525
Met Thr Lys lle Lcu Glu Pro Phe Arg Lys Gln Asn Pro Asp lle Val

530 53§ 540
. Ile Tyr Gln Tyr Mct Asp Asp Leu Tyr Val Gly Ser Asp Leu Glu Ile
545 550) 555 560)
Gly Gln His Arg Thr Lys 1le Glu Glu Lcu Arg Gln His lLeu lLeu Arg
565 570 575
Trp Gly Leu Thr Thr Pro Asp Lys Lys His Gln Lys Glu Pro Pro Phe
580 58S 590
Leu Trp Met Gly Tyr Glu lLeu His Pro Asp Lys Trp Thr Val Gln Pro
595 600 605
Ile Val Leu Pro Glu Lys Asp Scr Trp Thr Val Asn Asp llc Gln Lys
610 615 620
Leu Val Gly Lys Lcu Asn Trp Ala Scr Glin Ile Tyr Pro Gly e Lys
625 630 638 640)
Val Arg GIn Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Gla
645 650 65§
Val Ile Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg
660 665 670
Glu Ile Leu Lys Glu Pro Val His Gly Val Tyr Tyr Asp Pro Ser Lys
675 680 O8RS
Asp Leu Ile Ala Glu Ile GIn Lys Gln Gly GIn Gly Gin Tip The Tys
690 G9Ss 700
Gln 1le Tyr GIn Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala
705 710 718 720
‘ Arg Met Arg Gly Ala His “1hr Asn Asp Val Lys GIn Leu Thre Glu Ala
7258 730 738
Val Gin Lys lle Thr Thr Glu Ser Tie Val e Tip Gly Lys 1hr Pro
740 748 750
Lys Phe Lys Lcu Pro lle Gin Lys Glu Thr Tip Glu The Tip Trp Ihr
755 76 1658
Glu Tyr Trp Gln Ala ‘Ihr Trp 1le Pro Glu Trp Glu Phe Val Asn 1
770 778 180
Pro Pro Lcu Val Lys Leu Trp Tyr Gin Leu Glu Lys Glu Pro e Va)
785 790) 798 RO
Gly Ala Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glo i dys
805 810 KIS
Leu Gly Lys Ala Gly Tyr Val Thr Asn Arg Gly Arg Gin Lys Val Val
820 828 830
Thr Leu Thr Asp Thr Thr Asn Gln Lys Thr Glu Leu Gin Ala e Tyr
835 840 84S
Leu Ala Leu Gin Asp Scr Gly Leu Glu Val Asn e Val Thr Asp Ser
850 8SS 860
GIn Tyr Ala Leu Gly Ile lie Gin Ala Gln Pro Asp Gln Ser Glu Ser
865 870 R7S 880
Glu Leu Val Asn Gln Ile e Glu Gin Leu fle Lys Lys Glu Lys Val
885§ 890 895
Tyr Leu Ala Trp Val Pro Ala ths Lys Gly lle Gly Gly Asn Glu Glin
900 905 910
Val Asp Lys Leu Val Scr Ala Gly 1lc Arg Lys Val Leu Phe leu Asp
915 920) 928
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Met Val Gly Phe Pro Val Thr Pro Gln Val Pro Leu Arg Pro Met Thr
930 935 940
Tyr Lys Ala Ala Val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly
945 950 955 960
Leu Glu Gly Leu Ile His Ser Gln Arg Arg Gln Asp Ile Leu Asp Leu
965 970 975
Trp 1le Tyr His Thr Gin Gly Tyr Phe Pro Asp Trp Gin Asn Tyr Thr
980 985 990
Pro Gly Pro Gly Val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys
995 1000 1005
Leu Val Pro Val Glu Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu
1010 1015 1020
Asn Thr Ser Leu Leu His Pro Val Ser Leu His Gly Met Asp Asp Pro
1025 1030 1035 1040
Glu Arg Glu Val Leu Glu Trp Arg Phe Asp Ser His Leu Ala Phe His
1045 1050 1055
His Val Ala Arg Glu Leu His Pro Glu Tyr Phe Lys Asn Cys
1060 1065 1070

Q210> 68

Q211> 3204
212> DNA
<213> Hiv

<400> 68

atgggtgccc gagecttcggt actgtctggt ggagagctgg acagatggga gaaaattagg
ctgcgeccgg gaggcaaaaa gaaatacaag ctcaagcata tcgtgtggge ctcgagggag
cttgaacggt ttgccgtgaa cccaggectg ctggaaacat ctgagggatg tcgccagatc
ctggggcaat tgcagccatc cctccagacc gggagtgaag agctgaggtc cttgtataac
acagtggcta ccctctactg cgtacaccag aggatcgaga ttaaggatac caaggaggcc
ttggacaaaa ttgaggagga gcaaaacaag agcaagaaga aggcccagca ggcagcetgcet
gacactgggc atagcaacca ggtatcacag aactatccta ttgtccaaaa cattcagggc
cagatggttic atcaggccat cagceccccgg acgctcaatg cctgggtgaa ggttgtcgaa
gagaaggcct tttctcctga ggttatcccc atgttctccg ctttgagtga gggggccact
cctcaggacc tcaatacaat gcttaatacc gtgggcggcc atcaggecge catgcaaatg
ttgaaggaga ctatcaacga ggaggcagcc gagtgggaca gagtgcatcc cgtccacgct
ggcccaatcg cgcccggaca gatgegggag cctcgegget ctgacattge cggecaccacc
tctacactgc aagagcaaat cggatggatg accaacaatc ctcccatccc agttggagaa
atctataaac ggtggatcat cctgggcctg aacaagatcg tgcgcatgta ctctccgaca
tccatccttg acattagaca gggacccaaa gagcectttta gggattacgt cgaccggttt
tataagaccc tgcgagcaga gcaggcctct caggaggtca aaaactggat gacggagaca
ctcctggtac agaacgctaa ccccgactgc aaaacaatct tgaaggcact aggcccggct
gccaccctgg aagagatgat gaccgecctgt cagggagtag gcggacccgg acacaaagece
agagtgttga tgggccccat cagtcccatc gagaccgtgce cggtgaaéct gaaacccggg
atggacggcc ccaaggtcaa gcagtggcca ctcaccgagg agaagatcaa ggeccctggtg
gagatctgca ccgagatgga gaaagagggc aagatcagca agatcgggec tgagaaccca
tacaacaccc ccgtgtttgc catcaagaag aaggacagca ccaagtggcg caagetggtg
gatttccggg agctgaataa gcggacccag gatttctggg aggtccaget gggcatcccce
catccggccg gecctgaagaa gaagaagage gtgaccgtge tggacgtggg cgacgettac
ttcagcgtcc ctctggacga ggactttaga aagtacaccg cctttaccat cccatctatc
aacaacgaga cccctggcat cagatatcag tacaacgtcc tcccccaggg ctggaagggc
tctcccgeca ttttccagag ctccatgacc aagatcctgg agecgtttcg gaagcagaac
cccgatatcg tcatctacca gtacatggac gacctgtacg tgggctctga cctggaaatc
gggcagcatc gcacgaagat tgaggagctg aggcagcatc tgctgagatg gggcctgacc
actccggaca agaagcatca gaaggagccg ccattcctgt ggatgggcta cgagctccat
cccgacaagt ggaccgtgeca gectatcgtc ctccccgaga aggacagetg gaccgtgaac
gacatccaga agctggtggg caagctcaac tgggctagec agatctatcc cgggatcaag
gtgcgeccage tctgcaaget getgegegge accaaggecc tgaccgaggt gattccccte
acggaggaag ccgagctcga gctggectgag aaccgggaga tcctgaagga geccgtgeac
ggcgtgtact atgacccctc caaggacctg atcgccgaaa tccagaagca gggccaggssg
cagtggacat accagattta ccaggagcct ttcaagaacc tcaagaccgg caagtacgcc
cgcatgaggg gcgcccacac caacgatgtc aagcagcectga ccgaggecgt ccagaagatc
acgaccgagt ccatcgtgat ctgggggaag acacccaagt tcaagctgec tatccagaag
gagacctggg agacgtggtg gaccgaatat tggcaggcca cctggattcc cgagtgggag
ttcgtgaata cacctcctct ggtgaagctg tggtaccage tcgagaagga gcccatcgtg
ggcgcggaga cattctacgt ggacggegeg gccaaccgeg aaacaaagct cgggaaggce
gggtacgtca ccaaccgggg ccgccagaag gtegtcacce tgaccgacac caccaaccag
aagacggagc tgcaggccat ctatctcget ctccaggact ccggectgga ggtgaacatc
gtgacggaca gccagtacgc gctgggecatt attcaggeccc agecggacca gtccgagage
gaactggtga accagattat cgagcagctg atcaagaaag agaaggtcta cctcgectgg
gtcccggecce ataagggeat tggeggecaac gagceaggtceg acaagetggt gagtgeggeg
attagaaagg tgctgatggt gggttttcca gtcacacctc aggtaccttt aagaccaatg
acttacaagg cagctgtaga tcttagccac tttttaaaag aaaagggggeg actggaaggg
Ctaattcact cccaaagaag acaagatatc cttgatctgt ggatctacca cacacaaggc
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180
240
300
360
420
480
540
600
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720
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840
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1140
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1380
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tacttccctg attggcagaa clacacacca gggccagggg tcagatatcc actgaccttt 3000
ggatggtgct acaagclagl accagltgag ccagataagg tagaagaggc caataaagga 3060
gagaacacca gcltgltaca ccclgtgage ctgeatggga tggatgaccc ggagagagaa 3120
gtgtlagagl ggagglilga cagccgecta geatttcatc acgtggeccg agagetgeat 3180
ccggagtact tcaagaactg clga 3204

<210> 69

211> 1067
<212> PRT
<213> HIV

<400> 69
Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Arg Trp
1 S 10 15
Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
25 30
His 1le Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro
35 40 45
Gly Leu Leu Glu Thr Scr Glu Gly Cys Arg Gln Ile Leu Gly GIn Leu
50 S5 60
Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80
Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Glu lle Lys Asp
85 90 95
Thr Lys Glu Ala Lecu Asp Lys Ile Glu Glu Glu Gln Asn Lys Ser Lys
100 105 11(
. Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly His Ser Asn Glin Val
115 120 125
Ser Gln Asn Tyr Pro llc Val Gin Asn Ile Gln Gly Gin Mct Val His
130 135 140)
Gln Ala lle Ser Pro Arg Thr lLecu Asn Ala Trp Val Lys Val Val Glu
145 150 155 160)
Glu Lys Ala Phe Scr Pro Glu Val llec Pro Mct Phe Scr Ala Leu Scr
165 170 175
Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Mct Leu Asn Thr Val Gly
180 18§ 190)
Gly His GIn Ala Ala Mct Gln Mct Leu Lys Glu Thr Tlc Asn Glu Glu
195 200 208
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro 1le Ala
210 215 220
Pro Gly GIn Met Arg Glu Pro Arg Gly Ser Asp 1l¢ Ala Gly Thr Ihr
225 230 235 24(0)
Ser Thr Leu GIn Glu Glin 1l¢ Gly Trp Mct Thr Asn Asn Pro Pro 1l
245 250 AN
Pro Val Gly Glu Ilc Tyr Lys Arg Tep 1le Tle Leu Gly Leu Asn Lys
260 208 270
Ile Val Arg Met Tyr Scr Pro Thr Scr 1le Leu Asp Tle Arg Gin Gly
275 280 2RS
Pro Lys Glu Pro Phc Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr lcu

‘ 290 29§ 300
Arg Ala Glu Gln Ala Scr Gln Glu Val Lys Asn Trp Met Thr Gla T
305 310 RIS 120
Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Tle beu Lys Ala
328 330 33
Leu Gly Pro Ala Ala Thr Leu Glu Glu Mct Mct Thr Ala Cys Gln Gly
340 318 38()
Val Gly Gly Pro Gly His Lys Al Arg Val lecu Met Gly Pro Tie Ser
355 360 08
Pro 1le Glu Thr Val Ser Val Lys Leu Lys Pro Gly Mct Asp Gly Pro
370 378 S0
Lys Val Lys Gln Trp Pro Leu Thr Glu Glu Lys Tle Lys Ala Leu Val
385 190 RDN 4(N)
Glu lle Cys Thr Glu Met Glu Lys Glu Gly Lys Tle Scr Lys e Gly
408 110 418
Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala Tl Lys Lys Lys Asp
420 428 43)
Ser Thr Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg
435 44() 445
Thr GIn Asp Phe Trp Glu Val Gin Lecu Gly tle Pro His Pro Ala Gly
450 455 46()
Leu Lys Lys Lys Lys Scr Val Thr Val Leu Asp Val Gly Asp Ala Tyr
465 470 475 480
Phe Ser Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr Ala Phe Thr
48S 49%) 495
I1e Pro Scr lle Asn Asn Glu Thr Pro Gly llec Arg Tyr Gln Tyr Asn
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500
Val Leu Pro Gln Gly
515
Met Thr Lys Ile Leu
530
Ile Tyr Gin Tyr Met
545
Gly Gln His Arg Thr
565
Trp Gly Leu Thr Thr
580
Leu Trp Met Gly Tyr
595
Ile Val Leu Pro Glu
610
Leu Val Gly Lys Leu
625
Val Arg Gln Leu Cys
645
Val Ile Pro Leu Thr
660
Glu Ile Leu Lys Glu
675
Asp Leu Ile Ala Glu
690
Gln Ile Tyr Gln Glu
705
Arg Met Arg Gly Ala
725
Val Gln Lys Ile Thr
740
Lys Phe Lys Leu Pro
755
Glu Tyr Trp Gln Ala
770
Pro Pro Leu Val Lys
785
Gly Ala Glu Thr Phe
805
Leu Gly Lys Ala Gly
820
Thr Leu Thr Asp Thr
835
Leu Ala Leu Gln Asp
850
Gln Tyr Ala Leu Gly
865
Glu Leu Val Asn Gln
885
Tyr Leu Ala Trp Val
900
Val Asp Lys Leu Val
915
Phe Pro Val Thr Pro
930
Ala Val Asp Leu Ser
945
Leu Ile His Ser Gln
965
His Thr GIn Gly Tyr
980

505

Trp Lys Gly Ser
520
Glu Pro Phe Arg
535

Asp Asp Leu Tyr
550
Lys Ile Glu Glu

Pro Asp Lys Lys
585

Glu Leu His Pro

600
Lys Asp Ser Trp
615

Asn Trp Ala Ser

630

Lys Leu Leu Arg

Glu Glu Ala Glu
665

Pro Val His Gly

680
Ile Gln Lys Gln
695

Pro Phe Lys Asn

710

His Thr Asn Asp

Thr Glu Ser Ile
745

Ile Gln Lys Glu

760
Thr Trp Ile Pro
775

Leu Trp Tyr Gln

790

Tyr Val Asp Gly

Tyr Val Thr Asn
825

Thr Asn Gln Lys

840
Ser Gly Leu Glu
855

Ile Ile Gln Ala

870

Ile Ile Glu Gln

Pro Ala His Lys
905

Ser Ala Gly Ile

920
Gln Val Pro Leu
935

His Phe Leu Lys

950

Arg Arg Glin Asp

Phe Pro Asp Trp
985

Gly Val Arg Tyr Pro Leu Thr Phe Gly

995
Val Glu Pro Asp Lys
1010
Leu Leu His Pro Val
1025
Val Leu Glu Trp Arg

1000
Val Glu Glu Ala
1015
Ser Leu His Gly
1030
Phe Asp Ser Arg

1045
Arg Glu Leu His Pro Glu Tyr Phe Lys
1065

1060

Q210> 70
Q211> 1518

80745-# 3t A 51 %-990322.DOC

510
Pro Ala Ile Phe Gln Ser
525
Lys Gln Asn Pro Asp Ile
540
Val Gly Ser Asp Leu Glu
555
Leu Arg Gln His Leu Leu
570 575
His GIn Lys Glu Pro Pro
590
Asp Lys Trp Thr Val Gln
605
Thr Val Asn Asp Ile Gln
620
Gln Ile Tyr Pro Gly Ile
635
Gly Thr Lys Ala Leu Thr
650 655
Leu Glu Leu Ala Glu Asn
670
Val Tyr Tyr Asp Pro Ser
685
Gly GIn Gly Gln Trp Thr
700
Leu Lys Thr Gly Lys Tyr
715
Val Lys GIn Leu Thr Glu
730 735
Val Ile Trp Gly Lys Thr
750
Thr Trp Glu Thr Trp Trp
765
Glu Trp Glu Phe Val Asn
780
Leu Glu Lys Glu Pro Ile
795
Ala Ala Asn Arg Glu Thr
810 815
Arg Gly Arg GIn Lys Val
830
Thr Glu Leu Gln Ala Ile
845
Val Asn Ile Val Thr Asp
860
Gln Pro Asp GIn Ser Glu
875
Leu Ile Lys Lys Glu Lys
890 895
Gly Ile Gly Gly Asn Glu
910
Arg Lys Val Leu Met Val
925
Arg Pro Met Thr Tyr Lys
940
Glu Lys Gly Gly Leu Glu
955
Ile Leu Asp Leu Trp Ile
970 975
GIn Asn Tyr Thr Pro Gly
990
Trp Cys Tyr Lys Leu Val
1005
Asn Lys Gly Glu Asn Thr
1020
Met Asp Asp Pro Glu Arg
1035
Leu Ala Phe His His Val
1050 1055
Asn Cys

- 25-

Ser
Val
Ile
560
Arg
Phe
Pro
Lys
Lys
640
Glu
Arg
Lys
Tyr
Ala
720
Ala
Pro
Thr
Thr
Val
800
Lys
Val
Tyr
Ser
Ser
880
Val
Gln
Gly
Ala
Gly
960
Tyr
Pro
Pro
Ser
Glu

1040
Ala
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<212> DNA
<213> HIV

<400> 70
atgggtgccc gagelicggl aclglctggt ggagagcetgg acagatggga gaaaattagg 60
clgcgeeegg gaggcaaaaa gaaalacaag clcaagcala tcgtgtggge ctegagggag 120
cttgaacggt ttgccgtgaa cccaggectg ctggaaacat ctgagggatg tcgecagatc 180
ctggggcaatl tgcagccalc cclccagacc gggagtgaag agctgaggtc ctigtataac 240
acagtggcla ccctctaclg cglacaccag aggatcgaga ttaaggatac caaggaggec 300
tlggacaaaa llgaggagga gcaaaacaag agcaagaaga aggcccagca ggeagetget 360
gacaclgggc atlagcaacca gglatcacag aactatccta ttgtccaaaa cattcaggge 420
cagatggttc atcaggccal cagcccccgg acgetcaatg cctggglgaa ggttgtcgaa 480
gagaaggcct tttctectga ggtlatleccc atgticteeg cttigagtga gggggccact 540
cctcaggacc tcaatacaal gctlaatacc gtgggeggec atcaggecge catgcaaatg 600
ttgaaggaga clatcaacga ggaggcagcc gagtlgggaca gagtgeatcc cgtccacget 660
ggcccaatcg cgeecggaca galgegggag cctegegget clgacatlge cggeaccace 720
tctacactgc aagagcaaal cggalggatg accaacaalc ctcccatcce agtiggagaa 780
atctataaac ggtggatcal lctcgglctc aataaaallg tlagaatgta clctccgaca 840
tccatcctig acattagaca gggacccaaa gagectitta gggattacgt cgaccggttt 900
tataagaccc tgcgagcaga gecaggectct caggagglca aaaactggatl gacggagaca 960
ctcclggtlac agaacgclaa ccccgaclge aaaacaalct tgaaggeact aggeecgget 1020
gccaccclgg aagagalgal gaccgeclgl cagggaglag geggacccgg acacaaagee 1080
agaglgltlga tgglgggltl tccaglcaca cclcaggtac clitaagacc aatgacttac 1140
aaggcagctg tagatcttlag ccactttltla aaagaaaagg ggggaclgga agggctaatt 1200
cactcccaaa gaagacaaga lalcclligal ctglggalcl accacacaca aggctactic 1260
cctgattgge agaactacac accagggcca gggglcagal atccactgac ctitggatgg 1320
. tgctacaage tagtaccagl lgagecagal aagglagaag aggccaataa aggagagaac 1380
accagcllgl tacaccclgt gagectgeal gggatlggalg acccggagag agaagtgtta 1440
gagtggaggl llgacagceg cclageatll catcacglgg ccegagagel geatceggay 1500

tacttcaaga aclgctga 1518
<210> 71
<211> 505
<212> PRT
<213> HIV
<400> 71
Met Gly Ala Arg Ala Scr Val Leu Ser Gly Gly Glu Leu Asp Arg Trp
] S 10 N
Glu Lys Ile Arg Lecu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 2§ 30
His Ile Val Trp Ala Scr Arg Glu Leu Glu Arg Phe Ala Val Asn Pro
35 4() 45
Gly Leu Leu Glu Thr Scr Glu Gly Cys Arg Gln Ile Leu Gly Gln leu
50 SS 60
Gln Pro Ser Leu Gln Thr Gly Scr Glu Glu Leu Arg Scr beu Tyr Asn
65 70 75 S0
Thr Val Ala Thr Leu Tyr Cys Val ths Gln Arg e Glu e Lys Asp
8S 90 9s
' Thr Lys Glu Ala Leu Asp Lys lle Glu Glu Glu Gln Asn Lys Sct lys
100 108 1
Lys Lys Ala GlIn GIn Ala Ala Ala Asp Thr Gly Hhis Scr Asn Gln Val
115 120 128
Ser Gln Asn Tyr Pro Ile Val Gln Asn He Gln Gly GIn Mct Val His
130 138 14()
Gln Ala Ile Ser Pro Arg Thr Leuw Asn Ala Tip Val Lys Val Val Glu
145 150 169 160)
Glu Lys Ala Phe Scr Pro Glu Val tle Pro Mct Phe Sct Ala Leu Ser
168 170 178
Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly
180 IS8 190
Gly His Gln Ala Ala Mct GIn Mct Leu bys Glu The Tic Asn Glu Glu
195 200) 208
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro e Ala
210 218 220
Pro Gly Gln Met Arg Glu Pro Arg Gly Scr Asp tle Ala Gly T Ty
225 230 23S 240
Ser Thr Leu Gln Glu Gln 1le Gly Trp Met Thr Asn Asn Pro Pro lle
245 250 255
Pro Val Gly Glu Ilc Tyr Lys Arg Trp Tlc e lLeu Gly Leu Asn Lys
260 2068 270
I1e Val Arg Met Tyr Scr Pro Ihr Scr e Leu Asp tle Arg Gin Gly
275 280) 285
Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr leu
290 29§ 300
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Arg Ala Glu Gln Ala Ser Gln Glu Val Lys Asn Trp Met Thr Glu Thr

305
Leu Leu

Leu Gly
Val Gly

Val Thr
370

Asp Leu

385

His Ser

Gln Gly
Arg Tyr

Pro Asp
450

His Pro

465

Glu Trp

310
Val Gln Asn Ala Asn Pro
325
Pro Ala Ala Thr Leu Glu
340
Gly Pro Gly His Lys Ala
355 360
Pro Gln Val Pro Leu Arg
375
Ser His Phe Leu Lys Glu
390
Gln Arg Arg Gln Asp Ile
405
Tyr Phe Pro Asp Trp Gln
420

315
Asp Cys Lys
330
Glu Met Met
345
Arg Val Leu

Pro Met Thr

Lys Gly Gly
395
Leu Asp Leu
410
Asn Tyr Thr
425

Pro Leu Thr Phe Gly Trp Cys Tyr Lys

435 440
Lys Val Glu Glu Ala Asn
455

Lys Gly Glu

Val Ser Leu His Gly Met Asp Asp Pro

470

475

Arg Phe Asp Ser Arg Leu Ala Phe His

485

490

Leu His Pro Glu Tyr Phe Lys Asn Cys

500

Q210> 72

211> 1689
<212> DNA
<213> HIV

<400> 72

atgggcccca tcagtcccat cgagaccgtg
cccaaggtca agcagtggec actcaccgag
accgagatgg agaaagaggg caagatcagc
cccgtgtttg ccatcaagaa gaaggacage
gagctgaata agcggaccca ggatttctgg
ggcctgaaga agaagaagag cgtgaccgtg
cctctggacg aggactttag aaagtacacce
acccctggca tcagatatca gtacaacgtc
attttccaga gctccatgac caagatcctg
gltcatctacc agtacatgga cgacctgtac
cgcacgaaga ttgaggagct gaggcagcat
aagaagcatc agaaggagcc gccattcctg
tggaccgtgec agcctatcgt cctcecccgag
aagctggtgg gcaagctcaa ctgggetage
ctctgcaagce tgctgegegg caccaaggcec
gccgagetcg agectggetga gaaccgggag
tatgacccct ccaaggacct gatcgccgaa
taccagattt accaggagcc tttcaagaac
ggcgcccaca ccaacgatgt caagcagetg
tccatcgtga tctgggggaa gacacccaag
gagacgtggt ggaccgaata ttggcaggcc
acacctcctc tggtgaaget gtggtaccag
acattctacg tggacggcgc ggccaaccgce
accaaccggg gccgccagaa ggtcgtcace
ctgcaggcca tctatctcge tctccaggac
agccagtacg cgetgggceat tattcaggcece
aaccagatta tcgagcagct gatcaagaaa
cataagggca ttggcggcaa cgagcaggtc
glgctgtaa

<210> 73

Q211> 3204
<212> DNA
<213> HIV

<400> 73

atgggtgccece gagetteggt actgtetggt
ctgcgeccgg gaggcaaaaa gaaatacaag
cttgaacggt ttgccgtgaa cccaggectg
ctggggcaatl tgcagecatc cctccagacc
acagtggcta ccctctactg cgtacaccag

80745-#4 #4511 %-990322.DOC

505

ccggtgaagc
gagaagatca
aagatcggsc
accaagtggc
gaggtccagc
ctggacgtgg
gcctttacca
ctccecccagg
gagccgtttc
gtgggetetg
ctgctgagat
aagatgggct
aaggacagct
cagatctatc
ctgaccgagg
atcctgaagg
atccagaagc
ctcaagaccg
accgaggccg
ttcaagctgc
acctggattc
ctcgagaagg
gaaacaaagc
ctgaccgaca
tccggectgg
cagccggacc
gagaaggtct
gacaagctgg

ggagagctgg
ctcaagcata
ctggaaacat
gggagtgaag
aggatcgaga

320
Thr Ile Leu Lys Ala
335
Thr Ala Cys Gln Gly
350
Met Val Gly Phe Pro
365
Tyr Lys Ala Ala Val
380
Leu Glu Gly Leu Ile
400
Trp Ile Tyr His Thr
415
Pro Gly Pro Gly Val
430
Leu Val Pro Val Glu
445
Asn Thr Ser Leu Leu
460
Glu Arg Glu Val Leu
480
His Val Ala Arg Glu
495

tgaaacccgg gatggacggc
aggccctggt ggagatctge
ctgagaaccc atacaacacc
gcaagctggt ggatttccgg
tgggcatccc ccatccggec
gcgacgctta cttcagegtc
tcccatctat caacaacgag
gctggaaggg ctctcecgee
ggaagcagaa ccccgatatc
acctggaaat cgggcagcat
ggggcctgac cactccggac
acgagctcca tcccgacaag
ggaccgtgaa cgacatccag
ccgggatcaa ggtgcgcecag
tgattcccct cacggaggaa
agcccgtgca cggcegtgtac
agggccaggg gcagtggaca
gcaagtacgc ccgcatgagg
tccagaagat cacgaccgag
ctatccagaa ggagacctgg
ccgagtggga gttcgtgaat
agcccatcgt gggcgeggag
tcgggaaggc cgggtacgtc
ccaccaacca gaagacggag
aggtgaacat cgtgacggac
agtccgagag cgaactggtg
acctcgectg ggtcecggec
tgagtgcggg gattagaaag

acagatggga gaaaattagg
tcgtgtggge ctcgagggag
ctgagggatg tcgccagatc
agctgaggtc cttgtataac
ttaaggatac caaggaggcc

.27

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1689

60

120
180
240
300
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ttggacaaaa
gacactgggc
cagatggttc
gagaaggcct
cctcaggacc
ttgaaggaga
ggcccaatcg
tctacactge
atctataaac
tcecatectlg
tataagaccc
ctcctggtac
gccacccigg
agagtgttga
atggacggcc
gagatctlgca
tacaacaccc
gatttccggg
calccggeeg
ttcagegtec
aacaacgaga
tcteccgeca
cccgatatcg
gggcagcalc
actccggaca
cccgacaagt
gacatccaga
gtgcgccage
acggaggaag
ggcgtlgtlact
caglggacat
cgcatgaggg
acgaccgagt
gagacclggg
ticgtlgaata
ggcgcggaga
gggtacglca
aagacggage
glgacggaca
gaaclgglga
gleecggece
atlagaaagy
acttacaagg
ctaattcact
tacttcecctg
ggatggtgct
gagaacacca
glgttagagt
ccggagtlact

<210> 74

211> 1067
<212> PRT
<213> HIV

<400> 74

Met Gly Ala
|

Glu Lys lle

His 1le Val
35
Gly Leu Leu
50
Gln Pro Ser
65
Thr Val Ala

Thr Lys Glu

Lys Lys Ala

115

Ser Gln Asn
130

Gln Ala lle

ttgaggagga
atagcaacca
atcaggccat
tttctectga
{caatacaatl
ctatcaacga
cgeecggaca
aagagcaaal
ggtggatcat
acattagaca
tgcgagcaga
agaacgclaa
aagagatgat
tgggccccat
ccaagglcaa
ccgagatgga
ccglgttiige
agclgaataa
gcclgaagaa
clclggacga
ccectggeal
ttttccagag
tcatctacca
gcacgaagal
agaagcaltca
ggaccgtgca
agelgglygy
tctgcaagel
ccgagelcga
atgacccctce
accagattta
gcgcccacac
ccatcgtgat
agacglapty
cacclcctct
cattctacgl
ccaaccguny
tgcaggcceal
gccagtacyge
accagattal
ataagggcal
tgcrgatypt
cagctgtaga
cccaaagaag
attggcagaa
acaagctapt
gcttgttaca
ggagatiigi
tcaagaacty

gcaaaacaag
ggtatcacag
cagcceccgg
ggttatcccce
gcttaatacc
ggaggcagece
gatgcgggag
cggatggalg
cclgggcectg
gggacccaaa
gcaggcctct
ccecgactge
gaccgectgt
caglcccalc
gcaglggcca
gaaagagggc
catcaagaag
gcggacccag
gaagaagagc
ggacttlaga
cagatatcag
clccatgacc
glacatggac
lgaggagclg
gaaggageey
geetategle
caagclcaac
gelgegegsce
gclggetgag
caaggacclg
ccaggagect
caacgatgice
clgggggaay
gaccgaatalt
gplgaagelg
BEaCcgECcgcy
cegecagaay
clatctegel
goetlggpcatt
cpagcagely
Lggeggcaac
pRptrriceca
tettagecac
acauagatale
clacacacca
accagtigag
ceclgtpape
cagecepecta
(G

Arg Ala Scr Val Leu

5

Arg Leu Arg PPro Gly

20

Trp Ala Scr Arg Glu

A()

Glu Thr Scr Glu Gly

58

Leu Glin Ihr Gly Ser

70

Thr Leu Tyr Cys Val

85

Ala Lcu Asp Lys llc

100

Gln GIn Ala Ala Ala

120

Tyr Pro 1le Vul Gin

13§

Ser Pro Arg Thr lcu

80745-# 7 A §1 &-990322.DOC

agcaagaaga
aactatccta
acgctcaatg
atgttctccg
gtgggceggcce
gagtgggaca
cctecgeggcet
accaacaatc
aacaagatcg
gagcctttta
caggaggtca
aaaacaatct
cagggagtag
gagaccgtgce
clcaccgagg
aagatcagca
aaggacagca
gatttictggg
glgaccglgc
aagtlacaccg
tacaacgtlcc
aagalcclgg
gacclgtacg
aggcagcatc
ccattcctlga
clcecegaga
tgggctagee
accaaggccce
aaccgggaga
atcgeegaaa
Ltcaagaacc
dagcagctlga
acacccaagl
lggcaggcca
tgglaccage
goecaaccgeg
glegteaccec
cltecaggact
attcaggecec
atcaagaaag
gagcagpleg
gloacaccltce
Lt ttaaaag
cltigateigt
RRRCCARERE
clapataany
clpcatppga
pleattteale

Ser Gly Gly
10

Gly Lys Lys

2§

Leu Glu Arg
Cys Arg Gln

Glu Glu Leu
78
His Gin Arg
90
Glu Glu Gluo
108
Asp Thr Gly

Asn 1le Gin

Asn Ala Trp

aggcccagea
ttgtccaaaa
cctgggtgaa
ctttgagtga
atcaggccgce
gagtgcatcec
ctgacattgc
ctcccatccce
tgcgcatgta
gggattacgt
aaaactggat
tgaaggcact
gcggacccgg
cgglgaagcl
agaagatcaa
agatcggecc
ccaaglggce
aggtccagcel
tggacglggg
cctitaccat
tccecccaggg
agecegtiticg
tgggcictga
tgcltgagatg
agalgggcla
aggacagcty
agalctatce
tgaccgaggl
tcctgaagga
tccagaagea
Lcaagaccyy
cegaggeeyl
Lcaagetgce
cclyggatlee
Lcgagaagya
aaacaaaget
tgaccyacac
ceppectigga
ageeggacca
agaagpicta
acaapcippt
agptacettt
QANNRRLREN
gpatctacea
tcagatatey
Lagaagappd
tppratpacee
acplypecey

Glu Leu Asp

Lys Tyt Lys
3()
Phe Ala Val
A8
Ie Leu Gly
60
Arg Scr lcu

Ile Glu lle

Gin Asn Lys

110

His Ser Asn
12§

Gly Gin Met

140

Val Lys Val

ggcagctgct
cattcagggc
ggtigtcgaa
gggggccact
catgcaaatg
cglccacget
cggcaccacc
agtllggagaa

ctctccgaca
cgaccggttt
gacggagaca
aggeccggcet
dcacaaagcc
gaaacccggg
ggeeetlgglg
tgagaaccca
caagclggtlg
gggcatcccce
cgacgcllac
cccatctate
Clygaagggce
gaagcagaac
cclggaaalce
gggcclgacce
cgagclecal
gaceglgaac
cgpgatcaag
gatteecclc
geecglgcac
RERCCARERY
caaglacgec
ccagaagaltce
tatccagaayg
cpagtppgpag
poccatepty
CuppaaEuce
cacdcaaccag
pRigaacale
plLecRagape
cetepedteg
IHIYPISYYYY
wgaccaatly
HIW FUHIYUY
Cavacaagee
aclgaccttt
Citbagagya
paagagagaa
agagetpcat

Ay hip
18
leu Lys
Asn 1o
Gln leu
Tyr Asn
K0)
Lys Asp
9s
Scr Lys
Gin Val
Val His

Val Glu

- 28.

360

420

480

540

600

660

720

780

340

900

960

1020
1080
1140
1200
1260
1320
1380
144()
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160)
2220
2280)
2340
2400
2460
2520
2580
2640
2700
2760)
282()
2880
294()
3000
3060
3120
3180
3204
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145

Glu Lys Ala Phe Ser Pro Glu Val Ile Pro
Glu Gly Ala Thr Pro Gln Asp Leu Asn
Gly His Gln Ala Ala Met Gln Met Leu

Ala Ala Glu Trp Asp Arg Val His

210

Pro Gly Gln Met Arg Glu Pro Arg

225

Ser Thr Leu Gln Glu GIn Ile Gly
Pro Val Gly Glu Ile Tyr Lys Arg

Ile Val

Pro Lys
290

Arg Ala

305

Leu Leu

Leu Gly
Val Gly

Pro Ile
370

Lys Val

385

Glu Ile

Pro Glu
Ser Thr

Thr Gln

450
Leu Lys
465
Phe Ser

Ile Pro

Val Leu

Met Thr
530
Ile Tyr
545
Gly Gln

Trp Gly

Leu Trp
Val
610
Val

Ile

Leu
625
Val Arg

Val Ile

Glu Ile

Leu
690
Ile

Asp

Glin
705

Arg Met

Val Gln

150
165
180
195
215
230
245
260
Arg Met Tyr

275
Glu Pro Phe

Ser Pro

Arg Asp

295

Glu Gln Ala

310

Val Gin Asn Ala

325

Pro Ala Ala
340

Gly Pro Gly

355
Glu Thr Val

Asn

Thr Leu

His Lys
Val
375
Leu

Ser

Pro
390
Met

Lys GlIn Trp

Cys Thr Glu
405
Asn Pro Tyr
420
Lys Trp Arg
435
Asp Phe Trp

Glu

Asn Thr

Lys Leu

Glu Val
455
Ser Val
470

Asp Glu

Lys Lys Lys

Val Pro Leu
485
Ser Ile Asn
500
Pro Gln Gly
515
Lys Ile Leu

Asn Glu

Trp Lys

Glu Pro

535

Gln Tyr Met Asp Asp
550

His Arg Thr Lys

565

Leu Thr Thr
580

Met Gly Tyr

595

Leu Pro Glu

Ile

Pro Asp

Glu Leu

Lys Asp

615

Gly Lys Leu Asn Trp
630

Gln Leu Cys Lys Leu

645

Pro Leu Thr
660

Leu Lys Glu

675

Ile Ala Glu

Glu Glu

Pro Val

Ile Gin
695
Tyr Gln Glu Pro Phe
710
Arg Gly Ala His Thr
725
Lys Ile Thr Thr Glu
740

80745-# Jt A 5 %-990322.DOC

Ser Gla Glu

155
Met
170
Thr Met
185

Lys Glu
200

Pro Val His
Asp
235

Thr

Gly Ser
Met
250
Ile

Trp

Trp Ile
265

Thr

280

Tyr

Ile Leu

Asp Arg
Asn
315
Lys

Lys

Cys
330
Met

Pro

Glu Met

Ala Val
360

Lys

Leu

Leu Lys Pro

Thr Glu Glu Lys

395
Glu Gly Lys
410

Phe

Lys

Val
425
Asp

Pro Ala
Val
440
Gln

Phe Arg

Leu Gly Ile

Thr Val Leu Asp

475
Phe Arg Lys
490

Gly

Asp

Thr Pro Ile

505
Gly Ser Ala
520

Phe

Pro

Arg Lys Gln

Tyr Val Gly
555
Leu Arg
570

His Gln

Leu

Glu Glu

Lys
585
Pro Asp Lys

Lys

His
600
Ser Trp Thr Val
Ser Gin Ile
635
Arg Gly Thr
650
Glu Leu Glu
665
Gly Val Tyr

Ala
Leu
Ala

His
680
Lys Gln Gly Gln
Asn Leu Lys
715
Asp Val Lys
730
Ser Ile Val Ile
745

Lys

Asn

160

Phe Ser Ala Leu Ser

175

Leu Asn Thr Val
190

Asn Glu

Gly

Thr Ile Glu
205

Ala Gly Ala

220

Ile

Pro Ile

Thr
240
Ile

Ala Gly Thr
Pro Pro
255
Leu Asn
270
Arg Gin

Asn Asn

Leu Gly Lys
Ile
285

Tyr

Asp Gly

Phe
300
Trp

Lys Thr Leu

Thr Glu Thr
320
Ala

Met

Thr Tle Leu Lys
335

Cys Gln

350

Pro Ile

Thr Ala Gly

Met Gly Ser
365

Gly Met Asp Gly Pro

380

Ile Val

400

Gly

Lys Ala Leu

Ile Lys Ile
415

Lys Lys

430

Asn Lys

Ser

Ile Lys Asp

Glu Leu
445
His

Arg

Pro Pro Ala Gly

460

Val Gly Asp Ala Tyr
480
Thr

Tyr Thr Ala Phe

Arg Tyr Asn

Ile Phe Gln Ser Ser

525
Asn Pro
540

Ser Asp

Asp Ile Val

Leu Glu Ile

560

Leu Leu Arg
575

Pro Pro

590

Trp Thr Val Gln
605

Asn Asp Ile Gin

620

Tyr Pro Gly Ile

GIn His

Lys Glu Phe

Pro
Lys

Lys

640

Lys Ala Leu Thr Glu
655

Leu Ala Glu Asn

670
Tyr Asp Pro Ser
685

Gly GIn Trp Thr

700

Thr Gly Lys Tyr

Arg
Lys
Tyr

Ala
720
Gln Leu Thr Glu Ala
735
Trp Gly Lys Thr Pro
750

-29.



1329647

Phe Pro Ile Gln Lys Glu Thr Trp Glu Thr Trp Trp Thr

760 765

Ile Pro Glu Trp Glu Phe
780

Lys Glu

Lys Leu
755

Trp

Lys

Glu Tyr Gln Ala Val Asn Thr

770
Pro

Thr Trp

7175
Val Trp Val
800

Lys

Leu Pro Ile
790

Tyr

Pro Leu Lys
785

Gly

Tyr GIn Leu Glu

795

Asp Gly Ala Ala

810

Thr Asn Arg Gly
825

Gln Lys Thr Glu
840

Leu Glu Val

Ala Glu Thr Phe

805
Gly

Val Glu Thr
815

Lys Val

830

Ala lle

Asn Arg

Ala
820
Asp

Leu Gly Lys Tyr Val Arg Gln Val

Thr Thr
835

Leu

Thr Thr Leu Gln

845
Ile Val
860

Asp Gln

Leu Asn Tyr
Ala
850

Tyr

Leu Gln Asp Ser Gly Asn Ser

855
Ile

Thr Asp

Gln
865
Glu

Ala Gly lle
870

lle

Gln Ala Gln Pro
875

[le

Ser Glu Ser
880

Val

Leu
Val Gln
88§
Val

Glu Gin Leu
890
His Lys Gly
905
Gly lle Arg
920
Pro Leu Arg

Leu Asn lle Glu Lys

895
Asn Glu
910

Met Val

Lys Lys

Leu Ala Trp Pro Ala Ile Gly Gly Gln

900
Leu

Tyr

Val Asp Lys Val Ser Ala Lys Val Lecu

915
Val

Gly

Phe Thr Pro Gln Val

935
Phe

Pro Pro Ala
930

Val

Tyr Lys

Ala
945
Leu

Ser His
950

Arg

Gly Gly Gly
960

Tyr

Lys Leu Glu
955

Leu

Asp Leu Leu Lys Glu

Ile His Ser Gln
965

Tyr

Trp lle
975

Pro Gly

990

Tyr Lys lLeu Val

Gln Asp lle Asp Lcu

970

Asp Trp Gln
985

Phe Gly Trp

Ary

His Thr Gln Phe Pro Asn Pro

Gly
980
Tyr

Tyr Thr

Gly Val Arg Pro Lcu Thr Cys Pro

995

Val Glu Pro

1010
Leu Lcu His
1025

Val Leu Glu

Arg Glu Leu

<210> 75

<211> 3204
<212> DNA
<213> HIV

<400> 75

atggiggatl
gtagalctita
agaagacaag
cagaaclaca
ctagtaccag
ttlacaccclg
tttgacagec
aactgcatgg
gacggeecca
atctlgcaccg
aacacccccg
ttcegegagce
ccggecggec
agecgtleectce
aacgagaccce
ccegecattl
gatlalcglca
cagcalcgca
ccggacaaga
gacaaglgga
alccagaagc
cgecagelct
gaggaageeg
glgtactatg
tggacatacc
algaggggcy

accgaglcca

Asp Lys

Pro Val

1000

1018

Ser Leu His Gly Met

1030

Trp Arg
1048
His
1060

ticcagtleae
gccacttutt
atatcctiga
Caccagpuly
ttgagcecaga
tgagectpca
gcctageatt
gcecccatcay
agglcaapca
agatggagaa
tgtttgecat
tgaataapey
tgaagauygaa
tggacgagpa
clggecatcag
tccagagelic
tctaccagta
cgaagallga
agcatcagaa
ccglgcapee
Legtgggcaa
gcaagclgcl
agetegupel
accectecan
agatttacca
cccacaccaa
tcglgatcty

accteapgta
HHHHPHHHHIY
tetgtpgate
appRpteapa
Laagptagia
tEppatppal
teateacgty
tecdatoepay
plapcdacty
HF TS USTHIY
caagaaRaayg
gacecagpal
paagagepty
Cclitagaaay
atatcagtac
catgaccaay
catpgacgac
pRagctgagy
RRAPCCRCCH
tategtecte
pClcaactey
peRCERCICC
pRCpagaaC
pRaccetgate
pRagecttte
cRatglcang
pRgRaagacs

80745-44 J& /7 5] #-990322.HOC

Val Glu Glu Ala Asn Lys

Asp

1035
Phe Asp Ser Arg Leu Ala Phe His His Val

1050

Pro Glu Tyr Phe Lys Asn Cys
1065

cetitangag
RRERRaCIRY
Laccacacae
tatecactipa
pagReciata
RACCCRRAR
ROCORIARARY
aceRipecen
AUCRARNIR
atcapgcaaga
RACARCACCH
Lreippgapg
acepipctpy
Lacacegeedt
paceptedtee
atectgpage
clgtacelpy
cigeatetlge
trectgaaga
coecgagaagg
polagecaga
aaggecctya
CppRagatee
peegadatee
pagaacciea
cagetgacey
ccecangtlica

1005
Gly Glu Asn
1020
Asp Pro Glu

caaipactta
dagenctaal
aagpctactt
Colbtppaty
HHIGGHF TN
Ragaagiptt
tpeatvdgpa
LRaagctgaa
agaloaaged
toRpEpectga
aptepeRdad
tecagetpgy
acplpgpepdpa
thaccatloed
cecaggepely
cpitiepgaa
potelpgaceld
tgagatpppy
tgEpctacga
acagetggac
tetateccgy
cogapgigat
lgaagpagee
agaageages
agaccggcay
ageeegiecs
agelgectat

Thr Scr
Glu
104()
Ala

Ary

1085

Caagpcagct
teactecdaan
codtgatipey
plpctacaag
cacdagatty
agagtggagy
glavtivaag
acelEgpaty
colpptppag
Rl lay
retpgtpgal
cpettactte
atctateaay
paagegctet
RCARIACUC]
(T RHRITSYYY
cetgaceact
potecateey
cplgaacgac
gutcaaggtg
teeecteacy
cglgeucgge
couggegeug
gracgeccege
guugatcacg
ccagaaggag

- 30

0()

10
1 80)
240
300
60
4)0
AR
S40
o600
00l
70
180
R4()
O(X)
960
1020
1080
1140
1200
1264)
1320
1380
144()
1500
1560)
1620




1329647

acctgggaga
gtgaatacac
gcggagacat
tacgtcacca
acggagctgc
acggacagcc
ctggtgaacc
ccggcccata
agaaaggtgc
gagaaaatta
gcctegaggg
tgtcgecaga
tccttgtata
accaaggagg
caggcagctg
aacattcagg
aaggttgtcg
gagggggcca
gccatgcaaa
cccgtecacg
gccggeacca
ccagttggag
tactctccga
gtcgaccggt
atgacggaga
ctaggeeegg
ggacacaaag

cgtggtggac
ctcctetggt
tctacgtgga
accggggcecg
aggccatcta
agtacgecgct
agattatcga
agggecattgg
tgatgggtgc
ggctgcgecec
agcttgaacg
tcctggggca
acacagtggc
ccttggacaa
ctgacactgg
gccagatggt
aagagaaggc
ctcctcagga
tgttgaagga
ctggecccaat
cCtctacact
aaatctataa
catccatcct
tttataagac
cactcctggt
ctgccaccct
ccagagtgtt

cgaatattgg
gaagctgtgg
cggegeggcc
ccagaaggtc
tctegetctce
gggcattatt
gcagctgatc
cggcaacgag
ccgagcttceg
gggaggcaaa
gtttgeegtg
attgcagcca
taccctctac
aattgaggag
gcatagcaac
tcatcaggcc
cttttctcct
cctcaataca
gactatcaac
cgecgeecgga
gcaagagcaa
acggtggatc
tgacattaga
cctgegagea
acagaacgct
ggaagagatg
gtga

caggccacct
taccagctcg
aaccgcgaaa
gtcaccctga
caggactccg
caggcccage
aagaaagaga
caggtcgaca
gtactgtctg
aagaaataca
aacccaggcc
tccctccaga
tgcgtacacce
gagcaaaaca
caggtatcac
atcagcccce
gaggttatcc
atgcttaata
gaggaggcag
cagatgcggg
atcggatgga
atcctgggec
cagggaccca
gagcaggcct
aaccccgact
atgaccgect

ggattcccga
agaaggagcc
caaagctcgg
ccgacaccac
gcctggaggt
cggaccagtc
aggtctacct
agctggtgag
gtggagagct
agctcaagca
tgctggaaac
ccgggagtga
agaggatcga
agagcaagaa
agaactatcc
ggacgctcaa
ccatgttctc
ccgtgggegg
ccgagtggga
agectcgegg
tgaccaacaa
tgaacaagat
aagagccttt
ctcaggaggt
gcaaaacaat
gtcagggagt

gtgggagttc
catcgtgggc
gaaggccggg
caaccagaag
gaacatcgtg
cgagagcgaa
cgeetgggtc
tgcggggatt
ggacagatgg
tatcgtgtgg
atctgaggga
agagctgagg
gattaaggat
gaaggcccag
tattgtccaa
tgeetgggtg
cgctttgagt
ccatcaggcc
cagagtgcat
ctctgacatt
tcctcecatce
cgtgcgcatg
tagggattac
caaaaactgg
cttgaaggca
aggcggacce

<210> 76

211> 1067
<212> PRT
<213> HIV

<400> 76

Met Val Gly Phe Pro Val
1 5

Tyr Lys Ala Ala Val Asp

20

Gly Leu
35

Tyr His

Leu Glu Ile His
Ile
50
Gly

Trp Thr Gln

Pro Pro Gly
65
Leu

Val Arg
70

Glu Pro

85

Leu His

Val Pro Val

Thr Ser Leu
100

Glu Val

115

Ala Arg

Asn

Glu Arg Leu Glu
Val
130

Ile

His Glu Leu

Ile Glu
150

Val Lys

165

Ile Cys

Pro Ser Pro
145
Asp

Gly Pro Lys

Leu Val Glu
180

Gly Pro

195

Asp Ser

Ala

Lys Ile Glu Asn

Lys Thr Lys
210

Lys

Lys

Gln Asp
230

Lys Lys

245

Ser Val

Asn Arg Thr
225
Pro

Ala Gly Leu

Ala Tyr Phe
260

Thr Ile

275

Asn Val

Asp

Ala Phe Pro Ser

Gin Tyr Leu Pro
290
Ser Ser Met Thr Lys

310

Ile Val Ile Tyr GIn

Gln
305
Asp

Val Pro
10
Phe Leu

Thr Pro Gin

Leu Ser His
25
Ser Gln Arg
40
Gly Tyr Phe
55

Arg Gln
Pro Asp

Thr Phe
75

Glu Glu

90

Leu His

Tyr Pro Leu

Asp Lys Val
Ser
105
Phe

Pro Val

Trp Arg Asp Ser
120

His Pro

135

Thr Val

Glu Tyr Phe
Val Lys
155
Leu Thr
170
Glu Lys

Ser
Gln Trp Pro

Thr Glu Met
185
Pro Tyr Asn Thr Pro
200
Trp Arg Lys
215
Phe Trp Glu Val Gln
235
Val Thr
250
Pro Leu Asp Glu Asp
265
Ile Asn Asn Glu Thr
280
Gin Gly Trp Lys Gly
295
Ile Leu Glu Pro Phe
315

Tyr Met Asp Asp Leu

Leu Val

Lys Lys Ser

80745-#% # A 71 %&-990322.DOC

Leu Arg Pro Met Thr
15

Lys Glu Lys Gly Gly

30

Asp lle Leu
45

Trp Gln Asn

60
Gly Trp Cys

Asp Leu
Tyr Thr

Tyr Lys
80

Gly Glu

95

Asp Pro

Ala Asn Lys

Gly Met Asp
110
Arg Leu Ala
125
Lys Asn Cys
140
Leu Lys Pro

Phe His
Met Gly

Gly Met
160

Ile Lys

175

Ile Ser

Glu Glu Lys

Glu Gly Lys
190
Val Phe Ala
205
Asp Phe Arg
220
Leu Gly Ile

Ile Lys
Glu Leu

Pro His

240

Val Leu Asp Val Gly
255

Phe Arg Lys Tyr Thr

270

Pro Gly Ile
285

Ser Pro Ala

300

Arg Lys Gln Asn Pro

320

Tyr Val Gly Ser Asp

Arg Tyr
Ile Phe

-31-

1680
1740
1800
1860
1920
1980
2040
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2160
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3120
3180
3204
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325 330 335
Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu Leu Arg Gln His
340 345 350
Leu Leu Arg Trp Gly Leu Thr Thr Pro Asp Lys Lys His Gln Lys Glu
355 360 365
Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr
370 375 380
Val GIn Pro lle Val Leu Pro Glu Lys Asp Ser Trp Thr Val Asn Asp
385 390 395 400
Ile GIn Lys Leu Val Gly Lys Leu Asn Trp Ala Ser Gln Ile Tyr Pro
405 410 415
Gly Ile Lys Val Arg GIn Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala
420 425 430
Leu Thr Glu Val lle Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala
435 440 445
Glu Asn Arg Glu Ile Leu Lys Glu Pro Val His Gly Val Tyr Tyr Asp
450 455 460
Pro Ser Lys Asp Leu Ile Ala Glu Ile Gln Lys Gln Gly Gin Gly Gln
465 470 475 480
Trp Thr Tyr Gln lle Tyr Gln Glu Pro Phe Lys Asn Leu Lys Thr Gly
485 490 495
Lys Tyr Ala Arg Mct Arg Gly Ala His Thr Asn Asp Val Lys Gln lLeu
500 505 510
Thr Glu Ala Val GlIn Lys Ile Thr Thr Glu Ser Ile Val lle Trp Gly
515 520 525
Lys Thr Pro Lys Phe Lys leu Pro Ile Gln Lys Glu Thr Trp Glu Thr

530 535 54()

' Trp Trp Thr Glu Tyr Trp GIn Ala Thr Trp Ile Pro Glu Trp Glu Phe
545 S50 55§ S60)
Val Asn Thr Pro Pro Lcu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu

565 570 575
Pro Ile Val Gly Ala Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg
580 S8&S 590
Glu Thr Lys Leu Gly Lys Ala Gly Tyr Val Thr Asn Arg Gly Arg Gln
595 600 605
Lys Val Val Thr Leu Thr Asp Thr Thr Asn GIn Lys Thr Glu Leu Gin
610 615 620
Ala 1le Tyr Leu Ala Leu GIn Asp Ser Gly Leu Glu Val Asn Tle Vil
625 630 635 640
Thr Asp Scr GIn Tyr Ala Leu Gly 1le e Gln Ala Gln Pro Asp Gln
645 650 6SS
Ser Glu Ser Glu Lcu Val Asn Gln Tle e Glu Gln Leu Hle Lys Lys
660 665 670
Glu Lys Val Tyr Leu Ala Trp Val Pro Ala His Lys Gly Tle Gly Gly
675 680 688
Asn Glu Gln Val Asp Lys Leu Val Scer Ala Gly Tle Arg Lys Val lcu
690 6YSs 700
Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Len Asp Arg Tip
705 710 718 720
‘ Glu Lys Ile Arg Lecu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
728 730 738
His Tle Val Trp Ala Scr Arg Glu Leu Glu Arg Phe Ala Val Asn Pro
740 745 750
Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gin e Leu Gly Gin leu
755 760 768
GlIn Pro Ser Leu Gln Thr Gly Scr Glu Glu Lew Arg Scr Leu Tyr Asn
770 778 TR0
Thr Val Ala Thr Leu Tyr Cys Vil Hhis Gln Mg Dle Gla Tle Lys Asp
785 790 798 K00
Thr Lys Glu Ala Lcu Asp Lys Tle Glu Glu Glu GIn Asn Lys Ser |ys
80§ 810 8lS
Lys Lys Ala Gln Glin Ala Ala Ala Asp Thr Gly s Ser Asn Gin Val
820 N2S 830
Ser Gln Asn Tyr Pro Lle Val Gln Asn 1le Gln Gly Gln Mct Val Ity
835 840 R4S
Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Tep Val Lys Val Val Glu
850 8SS 8O0
Glu Lys Ala Phe Scr Pro Glu Val e Pro Mct Phe Ser Ala Leu Ser
865 870 87S KR()
Glu Gly Ala Thr Pro Gln Asp Leu Asn ‘Ihre Met Leu Asn Thr Val Gly
88§ 890 89S
Gly His GIn Ala Ala Mct Gln Mct Leu Lys Glu Thr 1lc Asn Glu Glu
900 908 910
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Tie Ala
915 920 925

”
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Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
930 935 940
Ser Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro Ile
945 950 955 960
Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
965 970 975
Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg GIn Gly
980 985 990
Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu
995 1000 1005
Arg Ala Glu Gln Ala Ser Gln Glu Val Lys Asn Trp Met Thr Glu Thr
1010 1015 1020
Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala
1025 1030 1035 1040
Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
1045 1050 1055
Val Gly Gly Pro Gly His Lys Ala Arg Val Leu
1060 1065

Q210> 77

Q211> 3204
<212> DNA
Q213> HIV

<400> 77

atggtgggtt ttccagtcac acctcaggta cctttaagac caatgactta caaggcagct
gtagatctta gccacttttt aaaagaaaag gggggactgg aagggctaat tcactcccaa
agaagacaag atatccttga tctgtggatc taccacacac aaggctactt ccctgattgg
cagaactaca caccagggcc aggggtcaga tatccactga cctttggatg gtgctacaag
ctagtaccag ttgagccaga taaggtagaa gaggccaata aaggagagaa caccagcttg
ttacaccctg tgagcctgca tgggatggat gacccggaga gagaagtgtt agagtggagg
tttgacagcc gcctageatt tcatcacgtg gcccgagage tgecatccgga gtacttcaag
aactgcatgg gtgcccgagc ttcggtactg tctggtggag agctggacag atgggagaaa
attaggctgc gcccgggagg caaaaagaaa tacaagctca agcatatcgt gtgggcectcg
agggagcttg aacggtttgc cgtgaaccca ggcctgctgg aaacatctga gggatgtcge
cagatcctgg ggcaattgca gccatccctc cagaccggga gtgaagaget gaggtecttg
tataacacag tggctaccct ctactgcgta caccagagga tcgagattaa ggataccaag
gaggccttgg acaaaattga ggaggagcaa aacaagagca agaagaaggc ccagcaggca
gctgctgaca ctgggcatag caaccaggta tcacagaact atcctattgt ccaaaacatt
cagggccaga tggttcatca ggeccatcage ccccggacge tcaatgectg ggtgaaggtt
gtcgaagaga aggccttttc tcctgaggtt atccccatgt tctccgettt gagtgagggs
gccactcctce aggacctcaa tacaatgctt aataccgtgg gcggccatca ggeccgecatg
caaatgttga aggagactat caacgaggag gcagccgagt gggacagagt gcatcccgtc
cacgctggcc caatcgegee cggacagatg cgggagectc gecggetctga cattgecggce
accacctcta cactgcaaga gcaaatcgga tggatgacca acaatcctcc catcccagtt
ggagaaatct ataaacggtg gatcatcctg ggcctgaaca agatcgtgeg catgtactct
ccgacatcca tccttgacat tagacaggga cccaaagagc cttttaggga ttacgtcgac
cggttttata agaccctgcg agcagagcag gcctctcagg aggtcaaaaa ctggatgacg
gagacactcc tggtacagaa cgctaacccc gactgcaaaa caatcttgaa ggcactaggc
ccggctgeca ccctggaaga gatgatgacc gectgtcagg gagtaggegg acccggacac
aaagccagag tgttgatggg ccccatcagt cccatcgaga ccgtgccggt gaagctgaaa
cccgggatgg acggecccaa ggtcaagceag tggccactca ccgaggagaa gatcaaggcc
ctggtggaga tctgcaccga gatggagaaa gagggcaaga tcagcaagat cgggcctgag
aacccataca acacccccgt gtttgccatc aagaagaagg acagcaccaa gtggcgcaag
ctggtggatt tccgggagct gaataagcgg acccaggatt tctgggaggt ccagetggge
atcccccatc cggecggect gaagaagaag aagagcgtga ccgtgetgga cgtgggegac
gcttacttca gecgtecctct ggacgaggac tttagaaagt acaccgecctt taccatccca
tctatcaaca acgagacccc tggcatcaga tatcagtaca acgtcctccc ccagggetgg
aagggctctc ccgeccatttt ccagagcetcc atgaccaaga tcctggagec gtttcggaag
cagaaccccg atatcgtcat ctaccagtac atggacgacc tgtacgtggg ctctgacctg
gaaatcgggc agcatcgcac gaagattgag gagctgaggc agcatctgct gagatggggc
ctgaccactc cggacaagaa gcatcagaag gagccgccat tcctgaagat gggctacgag
ctccatcccg acaagtggac cgtgcagect atcgtcctcc ccgagaagga cagcetggacce
gtgaacgaca tccagaagct ggtgggcaag ctcaactggg ctagccagat ctatccecggg
atcaaggtgc gccagetctg caagetgetg cgeggecacca aggecctgac cgaggtgatt
cccctcacgg aggaagecga getcgagetg getgagaacc gggagatcct gaaggagece
gtgcacggceg tgtactatga cccctccaag gacctgatcg ccgaaatcca gaagcaggge
caggggcagt ggacatacca gatttaccag gagcctttca agaacctcaa gaccggcaag
tacgcccgcea tgaggggcgc ccacaccaac gatgtcaage agctgaccga ggecgtccag
aagatcacga ccgagtccat cgtgatctgg gggaagacac ccaagttcaa gctgecctatc
cagaaggaga cctgggeagac gtggtggacc gaatattggc aggccacctg gattcccgag
tgggagttcg tgaatacacc tcctctggtg aagctgtggt accagctcga gaaggagecc
atcgtgggcg cggagacatt ctacgtggac ggcgeggeca accgcgaaac aaagetcggg
aaggccggget acgtcaccaa ccggggecge cagaaggtcg tcaccctgac cgacaccacc
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300
360
420
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600
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720
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aaccagaaga cggagclgca ggccalctat ctcgetctec aggactccgg cctggaggtg 3000
aacatcgtga cggacagcca gtacgegetg ggcattattc aggeccagec ggaccagtec 3060
gagagcgaac tgglgaacca gattatcgag cagctgatca agaaagagaa ggtctaccte 3120
gcetgggtec cggeccalaa gggeattgge ggcaacgage aggtcgacaa getggtgagt 3180
gcggggatta gaaaggtgct gtaa 3204

<210> 78

<211> 1067
<212> PRT
<213> HIV

<400> 78
Met Val Gly Phe Pro Val Thr Pro Gln Val Pro Leu Arg Pro Met Thr
1 S 10 15
Tyr Lys Ala Ala Val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly
20 25 30
Leu Glu Gly Leu Ile His Ser Gln Arg Arg Gin Asp lle Leu Asp lLeu
35 40 45
Trp Ile Tyr His Thr Gln Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr
50 55 60
Pro Gly Pro Gly Val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys
65 70 75 S0
Leu Val Pro Val Glu Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu
85 90 95
Asn Thr Ser Leu Lcu His Pro Val Ser Leu His Gly Mct Asp Asp Pro
100 105 110
' Glu Arg Glu Val Leu Glu Trp Arg Phe Asp Scr Arg Leu Ala Phe His
115 120 125
His Val Ala Arg Glu lLcu His Pro Glu Tyr Phe Lys Asn Cys Mct Gly
130 135 140
Ala Arg Ala Ser Val lcu Scr Gly Gly Glu Leu Asp Arg Trp Glu Lys
145 150 155 160)
Ile Arg Lcu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys His lle
165 170 178
Val Trp Ala Ser Arg Glu Lcu Glu Arg Phe Ala Val Asn Pro Gly lcu
180 18§ 190
Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu Gln Pro
195 200 208
Ser Leu Gln Thr Gly Scr Glu Glu Leu Arg Scr Leu Tyr Asn Thr Val
210 215 220)
Ala Thr Leu Tyr Cys Val His Gln Arg Tle Glu Tle Lys Asp Thr Lys
225 230 23S 240
Glu Ala Leu Asp Lys Ile Glu Glu Glu GIn Asn Lys Scr Lys Lys Lys
245 250 255
Ala Gln Glin Ala Ala Ala Asp Thr Gly His Scr Asn Gln Val Scr Gln
260 205 270
Asn Tyr Pro 1le Val GIn Asn Jlc Gln Gly Gln Mct Val His Gln Ala
275 280 288
Ile Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Gla Glu Lys

. 290 295 A0
Ala Phe Ser Pro Glu Val 1le Pro Met Phe Ser Alia Leu Ser Glu Gly
305 30 S 20
Ala Thr Pro Glin Asp Leu Asn The Met Leu Asn Thr Val Gly Gly s
328 330 338
Gln Ala Ala Mct Glin Met lLeu Lys Glu The He Asn Glu Glu Ala Ala
340) 348 380
Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Hie Ala Pro Gly
355 30() 68
Gln Met Arg Glu Pro Arg Gly Scv Asp Tle Ala Gly Thr Thr Scr Tha
370 375 180
Leu GIn Glu GIn 1le Gly Trp Mct Thr Asn Asn Pro Pro Tle Pro Val
385 390 39S AN)
Gly Glu Ile Tyr Lys Arg Tip He lie Leu Gly Lew Asn Lys Tie Val
408 410 418
Arg Met Tyr Ser Pro Thr Ser lic teu Asp Hle Arg Gln Gly Pro Lys
420 428 430
Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu Arg Ala
435 44() 445
Glu GIn Ala Ser Gln Glu Val Lys Asn Trp Mct Thr Glu Thr Leu leu
450 455 400
Val Gln Asn Ala Asn Pro Asp Cys Lys Thr llc Leu Lys Ala Leu Gly
465 470 475 480
Pro Ala Ala Thr Leu Glu Glu Mct Met Thr Ala Cys Gin Gly Val Gly
485 4% 495
Gly Pro Gly His Lys Ala Arg Val Leu Met Gly Pro lle Ser Pro lle
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Glu
Lys
Cys
545
Asn
Lys
Asp
Lys
Val
625
Ser
Pro
Lys
Gln
His
705
Leu
Met
Leu
Gly
Gln
785
Pro
Leu
I[le
Tyr
Arg
865
Lys
Lys

Trp

Glu
945
Lys

Leu

Ala

Thr
Gln
530
Thr
Pro
Trp
Phe
Lys
610
Pro
Ile
Gln
Ile
Tyr
690
Arg
Thr
Gly
Pro
Lys
770
Leu
Leu
Lys
Ala
Gln
850
Gly
Ile
Leu
Gln
Val
930
Thr
Ala
Asp
Gln

Leu

500

Val Ser Val Lys Leu Lys Pro Gly Met

515
Trp Pro Leu Thr

Glu Met Glu Lys
550

Tyr Asn Thr Pro

565
Arg Lys Leu Val
580

Trp Glu Val Gln

595

Lys Ser Val Thr

Leu Asp Glu Asp
630

Asn Asn Glu Thr

645
Gly Trp Lys Gly
660

Leu Glu Pro Phe

675

Met Asp Asp Leu

Thr Lys Ile Glu
710

Thr Pro Asp Lys

725
Tyr Glu Leu His
740

Glu Lys Asp Ser

755

Leu Asn Trp Ala

Cys Lys Leu Leu
790

Thr Glu Glu Ala

805
Glu Pro Val His
820

Glu Ile Gln Lys

835

Glu Pro Phe Lys

Ala His Thr Asn
870

Thr Thr Glu Ser

885
Pro Ile Gln Lys
900

Ala Thr Trp Ile

915

Lys Leu Trp Tyr

Phe Tyr Val Asp
950

Gly Tyr Val Thr

965
Thr Thr Asn Gln
980

Asp Ser Gly Leu

995

Gly Ile Ile Gln

1010
Val Asn Gln Ile Ile Glu Gin Leu Ile Lys Lys Glu Lys Val

1025

520
Glu Glu
535
Glu Gly

Val Phe

Asp Phe

Leu Gly
600
Val Leu
615
Phe Arg

Pro Gly

Ser Pro
Lys
680
Val

Arg

Tyr
695
Glu Leu

Lys His

Pro Asp
Thr
760
Ser Gln
775

Arg Gly

Trp

Glu Leu

Gly Val

GIn Gly
840
Asn Leu
855

Asp Val
Ile Val
Glu Thr

Pro Glu Trp Glu Phe

920
Gln Leu
935
Gly Ala

Asn Arg Gly Arg Gln
Lys Thr Glu Leu Gln

Glu Val Asn Ile Val

505

Lys
Lys
Ala
Arg
585
Ile
Asp
Lys
Ile
Ala
Gln
Gly
Arg
Gln
Lys
745
Val
Ile
Thr
Glu
Tyr
825
Gln
Lys
Lys
Ile
Trp
905
Glu

Ala

985

1000

Ala Gln Pro Asp Gln

1015

1030
Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln

1045

Asp Gly
525
Ala Leu
540
Ile Ser Lys Ile
555
Ile Lys
570
Glu Leu Asn Lys

Ile Lys

Lys Lys

Pro His Pro Ala

605
Asp Ala
620

Ala Phe

Val Gly

Thr
635
Tyr

Tyr
Arg Gin Tyr
650
Ile

Phe Gin Ser

Asn Pro Asp lle

685
Leu Glu
700

Leu Leu

Ser Asp

Gln His
715
Lys Glu Pro Pro
730
Trp Thr Val Gln
Ile Gln

765
Gly Ile
780

Leu Thr

Asn Asp

Tyr Pro
Ala
795
Ala

Lys

Leu Glu Asn

810

Tyr Asp Pro Ser

Gly Gln Trp Thr
845

Lys Tyr

860

Thr Glu

Thr Gly

Gln Leu
875
Trp Gly
890
Glu Thr

Lys Thr
Trp Trp

Val Asn
925

Pro Ile

940

Asn Arg Glu Thr
955

Lys Glu

Lys Val
970
Ala Ile

Thr Asp

510
Pro

Val
Gly
Asp
Arg
590
Gly
Tyr
Thr
Asn
Ser
670
Val

Ile

Lys
Glu
Arg
Lys
830
Tyr
Ala
Ala
Pro
Thr
910
Thr
Val
Lys
Val
Tyr

990
Ser

1005

Ser Glu
1020

1035
1050

Lys Leu Val Ser Ala Gly Ile Arg Lys Val Leu
1065

1060

210> 79
Q211> 3204
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Ser

- 35-

Lys
Glu
Pro
Ser
575
Thr
Leu
Phe
Ile
Val
655
Met
Ile
Gly
Trp
Leu
735
Ile
Leu
Val
Val
Glu
815
Asp
Gin
Arg
Val
Lys
895
Glu
Pro
Gly
Leu
Thr
975
Leu
Gln
Glu
Tyr

Val
1055

Val
Ile
Glu
560
Thr
Gln
Lys
Ser
Pro
640
Leu
Thr
Tyr
Gln
Gly
720
Trp
Val
Val
Arg
Ile
800
Ile
Leu
Ile
Met
Gln
880
Phe
Tyr
Pro
Ala
Gly
960
Leu
Ala
Tyr
Leu
Leu

1040
Asp
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<212> DNA
<213> HIV

<400> 79
atgggececca tcagleccal cgagaccgtg ccggtgaage tgaaacccgg gatggacggc 60
cccaagglca agcagtlggec aclcaccgag gagaagatca aggecctggt ggagatctge 120
accgagatgg agaaagaggg caagatcagc aagatcgggc ctgagaaccc atacaacacc 180
ccecgtgtlttg ccatcaagaa gaaggacage accaagtgge gcaagetggl ggatttecegg 240
gagctgaata agcggaccca ggattictgg gaggtccage tgggcatccc ccatecggee 300
ggcclgaaga agaagaagag cglgaccgtg ctggacglgg gcgacgctta cticagegtce-360
cctctggacg aggaclitlag aaagtacacc gectttacca tcccatctat caacaacgag 420
acccctggea tcagatatca glacaacglc ctccecccagg gelggaaggg cteteccgee 430
attttccaga gctccatgac caagatcctg gagecgtitc ggaagcagaa ccccgatate 540
gtcatclacc aglacatgga cgacclglac gtgggctctg acclggaaat cgggcageat 600
cgcacgaaga tigaggagcl gaggcagcat ctgctgagal ggggcctgac cactccggac 660
aagaagcalc agaaggagcc gccatlcctg aagalgggel acgagetcca tcccgacaag 720
tggaccglge ageclalcgt ccleccccgag aaggacagetl ggaccglgaa cgacatccag 780
aagclgglgg gcaagclcaa clgggclage cagatctate ccgggatcaa gglgcgecag 840
clctgcaage lgelgegegg caccaaggece clgaccgagg tgaltcccct cacggaggaa 900
gcegagelcg agelggelga gaaccgggag alcclgaagg ageecgtlgea cggeglgtac 960
tatgaccccl ccaaggaccl gatlcgecgaa atccagaage agggecaggg gcaglggaca 1020
taccagaltt accaggagce tllcaagaac ctcaagaccg gcaaglacge ccgecatgagg 1080
ggcgeecaca ccaacgatgl caageagelg accgaggecg lccagaagal cacgaccgag 1140
tccatcglga tctggggpaa gacacccaag llcaagelge clatccagaa ggagacclgg 1200
gagacglggl ggaccgaala llggcaggcc acclggattc ccgaglggga gticgtgaat 1260
acacctlccte tgglgaagel gtgglaccag clcgagaagg ageccalegl gggcgeggag 1320
acallctacg lggacggeyc ggccaaccgc gaaacaaage tcgggaagge cgggtacgic 1380
' accaaccggg gecegecagaa ggleglcace clgaccgaca ccaccaacca gaagacgpay 1440
ctlgcaggeca tctatctege telccaggac tecggeclgg agglgaacat cgtygacggac 1500
agccagtlacg cgetgggeal tlallcaggee cagecggacc aglecgagag cgaaclggty 1560
aaccagalta tcgagcagcl galcaagaaa gagaagglcl acctcgectg getcecggee 1620
cataagggca tlggcggeai cgagcagglc gacaagclgg tgaglgegeg galtagaaay 1680
glgctgalgg glgeeegage ticgglactg letggtggay agclggacay atgegagaaa 1740
attaggclgc geeceggpagy Caaddagaada lacaagclca agcatategt glgggcectey 1800
agggagellg aacgglityge cglgaaccca ggecetgelgy aaacatetga gegatgiege 1860
cagatcctlgg ggcaaligea gecalecele cagaccggpa glgaagaget gagptectty 1920
tataacacag tggctacccel clactgegla caccagagga tegagaltaa geataccaag 1980
gaggccllgyg acaaaallga gpagpapcaa aacaagagea agaagaagpe ccagcagpca 2040
gelgetgaca clgggeatay caaccaggla teacagaact atectatigt ccamaacatt 2100
cagggecaga 1gglicalea ggecalcage ceecgeacge teaalgecty gpigaagptt 2160
glcgaagaga aggeclitte tectgagglt atccccatgt tetecgetit gagtgappey 2220
gccacteclc aggacciean laciaatgctll aatacegley goggecatea greegecaty 2280
caaalgllga aggagactal caacgaggay geagcegagl ggpacagapl peateeopte 2340
CaCgCLEECC CaUlCECRLC CRpacagaly CgrPapcctc gegpetetyn cattgecype 2400
accacclcla cactgeaaga geaaatcogga 1gratgacca acaatectee cateccagtt 2460
ggagaaalct ataaacgyly galcalcCly ppeclgaaca agateglgey catgtacict 2520
ccgacatcca tecttgacal lagacaggpa cocanagape cltittagyea tacgtogac 2580
cgglittata agaccclgey agcagagcay pectoteagy aggleaaaaa clpgatyacy 2640
gagacactlcc tgglacagiaa Ccrelaaceee gaclgeaaaa caatetigaa gpeactagpe 2700
. ccggelgeca cectggaaga galgalpgace geetgleagy paglaggepr accegpacac 2700
aaagcecagag 1gligatlggl gepliilcct greacaccte agglace it aagaccaaty IR0
acttacaagg cagctglaga tettagecat TULLLIGag daaappepeey actgpaagyey 2880
claattcacl cccaaayaag acaagalalc ctigatctgl gpatctacca cacacaagpe 2940
tacticectyg attggcanaa CLacacacca gREecagrpee tcagatatee actgaccttr 3000
ggatgglact acaagelagt accagligay coagatumagy Lagaagagpe caalaaapga 3060
£a82aaCacca gCigllacit Cectptpape Clpcalypn LeRatgacoe gragdagdapaa 3120
glgltagagtl ggaggtiiga cageopecta peatticale acglgpocey agagetycat K0

ccggaglacl tcaagaacty clya 04
<210> 80
211> 1067
<212> PRT
<213> HIV
<400> 80
Met Gly Pro Ite Scr Pro Lie Glu Thr Val Scr Vil Lys Leu Lys Pro
1 S 1) 1S
Gly Met Asp Gly Pro Lys Val Lys GIn Trp Pro Leu Thr Glu Glu Lys
20 25 30
Ile Lys Ala Leu Val Glu 1lc Cys Thr Glu Mct Glu Lys Glu Gly Lys
3s 4() 45
Ile Scr Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala
50 SS 60
Ile Lys Lys Lys Asp Scr Thr Lys Trp Arg Lys Leu Val Asp Phe Arg
65 70 15 80
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Glu
Pro
Val
Tyr
Arg
145
Ile
Asn
Ser
Gln
Lys
225
Trp
Asn
Tyr
Lys
Leu
305
Tyr

Gly

Gln
Trp
385
Glu
Glu
Lys
Asn
Arg
465
Leu
Ile
Asp
Lys
Gly
545
Val
Arg
Leu
Asn
Gln
625
Tyr

Lys

Leu
His
Gly
Thr
130
Tyr
Phe
Pro
Asp
His

210
Glu
Thr
Asp
Pro
Ala
290
Ala
Asp
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu
Arg
450
Gln
Gln
Val

Gln
Lys
530
Gly
Leu
Trp
Lys
Pro
610
Leu

Asn

Asp

Asn Lys Arg Thr
85

Pro Ala Gly
100

Asp Ala Tyr

115

Ala

Leu
Phe

Phe Thr lle

Gln Val
150

Met

Tyr Asn

Gln Ser
165

Val

Ser

Asp Ile
180
Glu

Ile

Leu
195
Leu

Ile Gly

Leu Arg Trp

Pro Phe Leu

230
Ile

Pro
Val Gln Pro
245
Ile Gln Lys
260
Gly Ile
2175
Leu Thr

Leu

Lys Val

Glu Val

Glu Asn Glu
310

Asp

Arg
Pro Ser Lys
325
Trp Thr Tyr
340
Lys Tyr
355
Thr Glu

Gln

Ala Arg

Ala Val

Lys Thr Lys
390
Glu

Pro

Thr
405
Thr

Trp Trp

Val Asn
420

Pro lle

435

Glu Thr

Pro

Val Gly

Lys Leu

Lys Val Val Thr

470

Ala Ile Tyr Leu
485

Thr Asp Ser

500
Ser Glu Ser
515

Glu Lys

Gln
Glu

Val Tyr

Asn Glu Gln Val
550
Met Gly Ala Arg
565
Glu Lys Ile Arg
580

His Ile Val Trp
595

Gly Leu Leu Glu

Gln Pro Ser Leu
630
Thr Val Ala Thr
645
Thr Lys Glu Ala
660 :

Gln Asp Phe
90
Lys Lys

105

Lys

Ser

120
Pro Ser Ile
135
Leu

Pro Gin Gly

Thr Leu
170

Met

Lys Ile

Gln Tyr

185
His Arg Thr
200
Leu

Tyr
Gln
Gly Thr Thr
215
Trp

Met Gly Tyr

Val Pro Glu
250

Lys Leu

265

Leu Cys

Leu

Val Gly

Gln
280
Pro

Arg

Ile
295
Ile

Leu Thr

Leu Lys Glu

Ile Ala Glu
330

Gln Glu

345

Arg Gly Ala

360

Lys

Leu
[le Tyr
Met

Gln
375
Phe

Ile Thr

Lys Leu Pro

Trp Gln Ala
410

Val Lys

425

Ala Glu Thr Phe
440

Gly Lys

455

Leu Thr

Tyr

Pro Leu

Ala Gly
Asp Thr

Ala Leu Gln Asp
490

Leu Gly

505

Leu Val Asn Gln
520

Leu Ala Trp Val

535

Asp Lys Leu Val

Tyr Ala

Trp
155
Glu
Asp
Lys
Pro
Glu
235
Lys
Asn
Lys
Glu
Pro
315
Ile
Pro
His
Thr
Ile
395
Thr
Leu
Tyr
Tyr
Thr
475
Ser
Ile
Ile

Pro

Ser
555

95
110

Val Pro Leu Asp Glu Asp Phe Arg

125

Asn Asn Glu Thr Pro Gly

140

Lys Gly Ser Pro

Pro Phe Arg Lys

175

Asp Leu Tyr Val
190

Ile Glu Glu

205

Asp Lys Lys

220

Leu His Pro

Leu
His
Asp

Thr

255

Trp Ala Ser Gin
270

Leu Leu Arg Gly

285

Glu Ala
300

Val His

Asp Ser Trp

Glu Leu
Gly Val
Gln Lys Gln Gly

335
Asn Leu

350
Asp Val

Phe Lys

Thr Asn
365
Glu Ser
380
Gln Lys

Ile Val

Glu Thr

Trp Ile Pro Glu

415

Trp Tyr Gln Leu

430

Val Asp Gly

445

Val Thr Asn
460

Asn Gln Lys

Ala
Arg
Thr

Val

495

Ile Gln Ala Gln
510

Ite Glu GIn

525

Ala His Lys

540

Ala Gly lle Arg

Gly Leu Glu

Leu

Gly

Ala Ser Val Leu Ser Gly Gly Glu Leu

570
Leu Arg Pro Gly
585

Ala Ser Arg Glu Leu Glu Arg

600
Thr Ser Glu Gly
615

Gln Thr Gly Ser Glu Glu Leu Arg

Leu Tyr Cys Val His Gln Arg Ile

650

Leu Asp Lys Ile Glu Glu Glu Gln

665

Gly

Cys

635

575
Lys Tyr
590

Phe Ala

Lys Lys

605
Arg Gln
620

Ile Leu

Ser

Glu
655
Asn
670

Trp Glu Val Gln Leu Gly Ile

Lys Ser Val Thr Val Leu Asp

Lys
Ile
Ala
160
Gln
Gly
Arg
Gln
Lys
240
Val
Ile
Thr
Glu
Tyr
320
Gln
Lys
Lys
Ile
Trp
400
Trp
Glu
Ala
Gly
Glu
480
Asn
Pro
Ile
Ile
Lys
560
Asp
Lys
Val
Gly
Leu
640
Ile

Lys

Ser Lys Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly His Ser Asn
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675

680

Gln Val Ser GIn Asn Tyr Pro Ile Val Gln Asn

690
Val His GIn
705
Val Glu Glu

Leu Ser Glu Gly Ala Thr

Val Gly Gly
755
Glu Glu Ala
770
Ile Ala Pro
785

Thr Thr Ser Thr Lcu Gln Glu

Pro lle Pro
lle
835

Pro

Asn Lys

Gln Gly
850
Thr Leu
865

Glu

Arg

Thr Leu

Lys Ala Leu

Gln Val
915
Val

Gly
Phe Pro
930
Ala Val
945

Leu

Asp

Ile His

His Thr Gln

Gly Val Arg
995
Val Glu Pro

1010
Leu Leu His
1025

Val Leu Glu

Arg Glu Leu

<210> 81

211> 3204
<212> DNA
<213> HIV

<400> 81

atgggcccca
cccaagglca
accgagatgg
ceeglgtlitg
gagclgaata
ggcclgaaga
cclctggacy
acccclggca
attticcaga
glcalclacc
cgcacgaaga
aagaagcalc
tggaccgtlgc
aagclggtgg
cltclgcaagce
gccegagetceg
tatgacccct
taccagattt

Ala lle

695

Ser Pro Arg Thr Leu

710

Lys Ala
725

740
His Gln

Ala Glu

Gly Gln

Ala
Trp

Met

Phe Ser Pro Glu Val

Pro Gln

Ala Met

760
Asp Arg
775

Arg Glu

790

305
Val Gly
820
Val Arg

Lys Glu

Ala Glu Gln

Glu
Met

Pro

Gln

lle Tyr

Ser
840

Arg

Tyr

Phe
855

Ala Ser

870

Leu

885
Gly Pro
900
Gly Gly
Thr

Leu Ser

Val Gin
Ala
Pro
Pro Gln

His

Asn Ala

Ala Thr

His
920
Pro

Gly

Val
93s

Phe lLeu

950

Gin
965
Tyr

Ser

Gly
980
Tyr Pro

Asp Lys

Pro Val

Ary
Phe

leu

Arg Gin

Pro Asp

Thr Phe
1000

Val Glu Glu Ala

1018

Ser leu His Gly

1030

Trp Ary
1045

His Pro Glu Tyr Phe Lys

1060

tcaglcececat
agecagtgpee
agaaagaypy
ccatcaagaa
ageggaceda
agaagaagay
aggactttay
tcagatatca
gctccaltyac
agltacatygpa
ttgaggagct
agaagguyce
ageclateglt
gcaagcteaa
tgclgegeys
agetlggeiga
ccaaggaccl
accaggagcee

Phe Asp Scr Aryg

cRagacegty
acteacegag
caagateage
Raaggacage
pEatticipy
cptpaceply
mnagtacacy
placaacgle
caagatecty
cRacctglac
pagpcagealt
pecattecty
CCtCceegag
clpppetape
caccaagpee
paACCRERIN
pategecpad
LEtcaagaac

80745-4# 7 A- 71 &-990322.D0C

Asn

715

Ile
730

Asp Leu

745

Gln Met

Asn
Leu

Val His Pro

Pro Arg Gly

795

Ile Gly Trp
810

Lys Arg Trp

825

Pro Thr Ser

Asp Tyr Val

Gln Glu Val
875
Pro Asp
890

Leu Glu Glu
905
Lys

Asn

Ala Arg

l.cu Arg Pro
Lys Glu Lys
955
Ile lcu
970
Trp GIn Asn
985
Gly

Asp

Trp Cys
Asn Lys

Mct Asp

1038

Leu Ala
10S8(0)
Asn Cys
1065

coRplyaage
pagaagalca
aagategpepd
accaaglgpe
pagplccage
clygacptipg
pedctttacca
cloecegagy
pageept e
plrgactety
clpclgagal
aagatgppct
agagpacaget
cagatctale
clgaccegagy
atceclgaagy
atecagaage
cleaagaceg

685
Ile Gin Gly
700
Ala Trp Val

Pro Met Phe

Thr Met Leu
750
Lys Glu Thr

765
Val His
780
Ser

Ala

Asp lle

Met Thr Asn

lle Leu
830

Asp

Ile
Ile Leu
845
Asp Arg Phe
860
Lys

Asn Trp

Cys Lys Thr
Thr
910

Mct

Met Met

l.cu
925
Thr

Val

Met
94(0)
Gly

Tyr

Gly lcu

Asp lLecu Trp
Pro
99()
Tyr Lys lLcu
1008

Gly Glu Asn
1020

Asp Pro Glu

Tyr Thr

Phe His His

Fpaaacdeyy
appoccippt
peaago et
Lpgpcatece
poRacpetlg
teedatetal
RolgRaaggey
RRAARCARNN
acctgpaaal
YUY FHTY
dogageteca
gracegipaan
CoppRalcaa
tgattecect
ageecgtgea
agggecageg
gcaaglacge

Gln Met

Val
720
Ala

Lys

Ser
735
Asn Thr

[le Asn

Gly Pro

Ala Gly
800
Asn Pro
815
Gly Leu
Arg

Tyr Lys

Met Thr
88()
Ile lLeu
895
Ala Cys

Val Gly

Lys Ala

Glu Gly
960
lle Tyr
9758
Gly Pro

Val Pro
Thr Scer

Ar

Glu
1040
Ala

R

Val
1088

IR FN TN
pragatlotypy
atadaacacy
peattiocgy
coatocgped
Clivagopty
Caddaaggag
CleleCuge
ceecpatale
cuppcageat
cacteegRac
Lecegacaag
cgacatecag
sgigeRevag
cacggaggan
cggegtglac
geaglggaca
cegeatgags

. 38.

00
10
180
240
3(X)
360
40
480
S40
60
660
720
780
84()
KN
960
1020
1080
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ggcgcccaca ccaacgatgt caagcagetg
tccatcgtga tctgggggaa gacacccaag
gagacgtggt ggaccgaata ttggcaggcc
acacctcctc tggtgaagct gtggtaccag
acattctacg tggacggcgc ggccaaccgc
accaaccggg gccgccagaa ggtcgtcace
ctgcaggcca tctatctcge tctccaggac
agccagtacg cgctgggcat tattcaggec
aaccagatta tcgagcagct gatcaagaaa
cataagggca ttggcggcaa cgagcaggtc
gtgctgatgg tgggttttce agtcacacct
gcagctgtag atcttageca ctttttaaaa
tcccaaagaa gacaagatat ccttgatctg
gattggcaga actacacacc agggccaggg
ltacaagctag taccagttga gccagataag
agcttgttac accctgtgag cctgcatggg
tggaggtttg acagccgect agcatttcat

ttcaagaact gctgaatgg

tgcccgaget

tgggagaaaa ttaggctgcg cccgggaggec
tgggcctcga gggagetiga acggtttgec

ggatgtcgec agatcctggg

gcaattgcag

aggtccttgt ataacacagt ggctaccctc
gataccaagg aggccttgga caaaattgag
cagcaggcag ctgctgacac tgggcatagce
caaaacattc agggccagat ggttcatcag
gtgaaggttg tcgaagagaa ggccttttct
agtgaggggg ccactcctca ggacctcaat
gccgecatge aaatgttgaa ggagactatc
catcccgtcc acgectggecc aatcgcgecc
attgccggcea ccacctctac actgcaagag
atcccagttg gagaaatcta taaacggtgg
atgtactctc cgacatccat ccttgacatt
tacgtcgacc ggttttataa gaccctgcga
tggatgacgg agacactcct ggtacagaac
gcactaggcc cggctgecac cctggaagag
cccggacaca aagccagagt gttg

210> 82

Q211> 1067
<212> PRT
<213> HIV

<400> 82

Met Gly Pro Ile Ser Pro Ile Glu

1 5
Gly Met Asp Gly Pro
20

Lys Val Lys

Ile Lys Ala Leu Val Glu Ile Cys

35

Ile Ser Lys Ile Gly Pro Glu Asn

Ile Lys Lys Lys Asp

Ser Thr Lys
70

Glu Leu Asn Lys Arg Thr Gln Asp

85

Pro His Pro Ala Gly

100
Val Gly Asp Ala Tyr
115
Tyr Thr Ala Phe Thr
130

Arg Tyr Glin Tyr Asn

145

Ile Phe GIn Ser Ser
165

Asn Pro Asp Ile Val

180
Ser Asp Leu Glu Ile
195
Gln His Leu Leu Arg
210

Lys Glu Pro Pro Phe

225

Trp Thr Val Gln Pro
245

Leu Lys Lys
Phe Ser Val

Ile Pro Ser
135

Val Leu Pro

150

Met Thr Lys

Ile Tyr Gln

Gly Gln His
200
Trp Gly Leu
215
Leu Trp Met
230
Ile Val Leu

80745-# %A 7 %&-990322.DOC

accgaggccg
ttcaagctgce
acctggattc
ctcgagaagg
gaaacaaagc
ctgaccgaca
tccggectgg
cagccggacc
gagaaggtct
gacaagctgg
caggtacctt
gaaaagggss
tggatctacc
gtcagatatc
gtagaagagg
atggatgacc
cacgtggccc
tcggtactgt
aaaaagaaat
gtgaacccag
ccatccctce
tactgcgtac
gaggagcaaa
aaccaggtat
gccatcagcc
cctgaggtta
acaatgctta
aacgaggagg
ggacagatgc
caaatcggat
atcatcctgg
agacagggac
gcagagcagg
gctaaccecg
atgatgaccg

Thr Val Ser
10

Gln Trp Pro

25

Thr Glu Met

Pro Tyr Asn

Trp Arg Lys
75
Phe Trp Glu
90
Lys Lys Ser

Pro Leu Asp
Ile Asn Asn

Gln Gly Trp
155
Ile Leu Glu
170
Tyr Met Asp
185
Arg Thr Lys

Thr Thr Pro

Gly Tyr Glu

235

Pro Glu Lys
250

tccagaagat cacgaccgag
ctatccagaa ggagacctgg
ccgagtggga gttcgtgaat

agcccatcgt gggcgcggag
tcgggaaggc cgggtacglc
ccaccaacca gaagacggag
aggtgaacat cgtgacggac
agtccgagag cgaactggtg
acctcgectg ggteececggce

tgagtgcggg gattagaaag
taagaccaat gacttacaag
gactggaagg gctaattcac
acacacaagg ctacttccct
cactgacctt tggatggtgc
ccaataaagg agagaacacc
cggagagaga agtgttagag
gagagctgeca tccggagtac
ctggtggaga gctggacaga
acaagctcaa gcatatcgtg
gcetgetgga aacatctgag
agaccgggag tgaagagctg
accagaggat cgagattaag
acaagagcaa gaagaaggcc
cacagaacta tcctattgtc
cccggacgct caatgectgg
tccccatgtt ctecgetttg
ataccgtggg cggccatcag
cagccgagtg ggacagagtg
gggagcctcg cggctctgac
ggatgaccaa caatcctccc
gcctgaacaa gatcgtgegc
ccaaagagcc ttttagggat
cctctcagga ggtcaaaaac
actgcaaaac aatcttgaag
cctgtcaggg agtaggcgea

Val Lys Leu Lys Pro
15
Leu Thr Glu Glu Lys
30
Glu Lys Glu Gly Lys
45
Thr Pro Val Phe Ala
60
Leu Val Asp Phe Arg

80
Val Gin Leu Gly Ile
95
Val Thr Val Leu Asp

110
Glu Asp Phe Arg Lys
125
Glu Thr Pro Gly Ile
140
Lys Gly Ser Pro Ala
160
Pro Phe Arg Lys Gin
175
Asp Leu Tyr Val Gly
190
Ile Glu Glu Leu Arg
205
Asp Lys Lys His Gln
220
Leu His Pro Asp Lys
240
Asp Ser Trp Thr Val
255

- 39-

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3204
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Asn Asp lle Gln

Tyr
Lys
Leu
305
Tyr
Gly
Thr
Gln
Trp
385
Glu
Glu
Lys
Asn
Arg
@
Leu
Ile
Asp
Lys
Gly
545
Val
Met
Gly
Asp
Tyr

625
Tyr

‘II’ Gly
Asp
Phe
Met
705
Glu
His
Gly
Gln
Thr
785
Thr
Lys

Ser

Pro
Ala
290
Ala
Asp
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu
Arg
450
Gin
Gln
Val
Gln
Lys
530
Gly
Leu
Thr
Gly
Leu
610
Thr
Lys
Glu
Pro
His
690
Gly
Lys
lle
Leu
Pro
770
Val
Lys
Lys

Gln

Gly
275
Leu
Glu
Pro
Trp
Lys
355
Thr
Lys
Trp
Val
Pro
435
Glu
Lys
Ala
Thr
Ser
)
Glu
Asn
Met
Tyr
Lecu
595
Trp
Pro
Lcu
Asn
Glu
675
His
Ala
Ile
Val
Lcu
755
Ser
Ala
Glu
Ala

Asn
835

260
Ile

Thr
Asn
Ser
Thr
340
Tyr
Glu
Thr
Trp
Asn
420
Ile
Thr
Val
Ile
Asp
500
Glu
Lys
Glu
Val
Lys
580
Glu
Ile
Gly
Val
Thr
660
Arg
Val
Arg
Arg
Trp
740
Glu
lLeu
Thr
Ala

Gln
820

Lys
Lys
Glu
Arg
Lys
325
Tyr
Ala
Ala
Pro
Thr
405
Thr
Val
Lys
Val
Tyr
485

Ser

Ser

Val T

Gin
Gly
565
Ala
Gly
Tyr
Pro
Pro
645
Ser
Glu
Ala
Ala
l.cu
725
Ala
Thr
Gln
Leu
Lcu

805
Gin

Leu
Val
Val

Glu
310

Gln T

Glu

I'yr
Val
SS0
Phe
Ala
l.cu
His
Gly
630
Val
lLeu
Val

Ary

Ser
710
Ary
Ser
Ser
Thr
Tyr
790
Asp

Ala

Tyr Pro lle

Val Gly Lys Leu Asn Trp Ala Ser Gln Ile

265

Arg Gln Leu Cys Lys

Ile
295
Ile
Leu
lle
Met
Gln
375
Phe
Tyr
Pro

Ala

Gly
4

o W
= W

Ala

I'yr

.cu
l.cu
53§
Asp

Pro

Val

Thr
615
Val
Glu
lcu
lcu
Glu
[ON
Val
Pro
Ay
Glu
Gly
775
Cys
lys
Ala

Val

Gin Ala llec Ser Pro Arg ‘Thr

80745-#8 7o 3 51 %-990322.DOC

280

Pro Leu Thr Glu

Leu Lys Glu Pro

315

Ile Ala Glu Ile

Tyr
Arg
360
Lys
Lys
Trp
Leu
Glu
440
Lys
Thr
Leu
Ala
Val

520
Ala

Lys
Val

Asp

c His

600
Gln

Arg
Pro
s
Glu
680
l.cu
l.cu
Gly
Glu
Gly
760
Ser
Val
Ile
Ala
Glin

84()
l.eu

Gln
345
Gly
Ile
Leu
Gln
Val
425
Thr
Ala
Asp
Gin
Leu
505
Asn
Trp
l.cu
Thr
l.cu
SK&S
Scr
Gly
Tyr
Asp

Pro

0668
Trp
His
Sei
Gly
l.cu
748
Cys
Glu
His
Glu
Asp
R2S
Asn

Asn

330
Glu

Ala
Thr
Pro
Ala
410
Lys

Phe

Gly '

Thr
Asp
490
Gly
Glin
Val
Val
Pro
570
Ser
Gln
Tyr
Pro
lys
650
Val
Arg
Pro
Gly
lys
T30
Glu
Ay
Glu
Gin
Glu

810
™hr

Pro
His
Thr
Ile
395
Thr
Leu
Tyr
Tyr
Thr
475
Ser
Ile
e
Pro
Ser
§S§
Glin
His
Ary
Phe
lecu
638
Val
Ser
’he
Glu
Gly
118
L.ys
Ay
Gin
l.cu
Arg
798
Glu

Gly

270

Leu Leu Arg Gly Thr

Glu Ala Glu

300
Val

Gln
Phe
Thr
Glu
380
Gln
Trp
Trp
Val
Val
460
Asn
Gly
e
lle
Alu
54()
Ala
Val
PPhe
Arg
Pro
620
Thr
Glu
l.cu
Asp
Tyr
700
Glu
lys
PPhe
llc
Arg
T80)
e

Glin

His

Ile Gin Gly

Ala Trp Val

285

His
Lys
Lys
Asn
365
Ser
Lys
Ile
Tyr
Asp
445
Thr
Gln
l.cu
Gln
Glu
52§
His
Gly
Pro
l.cu
Gln
608
Asp
Phe
Glu
s
Ser
0688
Phe
lcu
Tyr
Ala
l.cu
765
Sci
Glu
Asn
Scr
Gin

845
Lys

Gly Val
Gln Gly

335
Asn Leu
Asp Val
Ile Val
Glu Thr
Pro Glu

415
Gln Leu
Gly Ala
Asn Arg
Lys Thr
Glu Val

495
Ala Gln
Glin lcu
lys Gly
Ile Arg
leu Arg

578
Lys Glu

Trp Gln
Gly Trp
Al Asn

0SS
Gly Mct
Arg Leu
l.ys Asn
Asp Ay
l.ys lcu

138
Val Asn
Gly Gln
lLeu Tyr
lle Lys
Lys Ser

81§
Asn Gln

830
Mct Val

Leu Glu

Tyr
320
Gln
Lys
Lys
lle
Trp
400
Trp
Glu
Ala
Gly
Glu
480
Asn
Pro
Ile
e
lLys
SO0
Pro

lys

> leu

Asn
Cys
640)
lys
Asp
Ala
Cys
lip
120
lys
PPro
l.cu
Asn
Asp
8(X)
Lys
Val

His

Val Val Gilu
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850 855 860
Glu Lys Ala Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu Ser
865 870 875 880
Glu Gly Ala Thr Pro GIn Asp Leu Asn Thr Met Leu Asn Thr Val Gly
885 890 895
Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu
900 905 910
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile Ala
915 920 925
Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
930 935 940
Ser Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro lle
945 950 955 960
Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
965 970 975
Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg Gln Gly
980 985 990
Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu
995 1000 1005
Arg Ala Glu Gin Aia Ser Gln Glu Val Lys Asn Trp Met Thr Glu Thr
1010 1015 1020
Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala
1025 1030 1035 1040
Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
1045 1050 1055
Val Gly Gly Pro Gly His Lys Ala Arg Val Leu
1060 1065

<210> 83

Q211> 3204
<212> DNA
<213> HIV

<400> 83

atgggtgccc
ctgecgeeccgg
cttgaacggt
ctggggcaat
acagtggcta
ttggacaaaa
gacactggec
cagatggttc
gagaaggcct
cctcaggacc
ttgaaggaga
ggcccaatcg
tctacactgce
atctataaac
tccatccttg
tataagaccc
ctcctggtac
gccaccctgg
agagtgttga
aaggcagctg
cactcccaaa
cctgattggc
tgctacaage
accagecttgt
gagtggaggt
tacttcaaga
cccgggatgg
ctggtggaga
aacccataca
ctggtggatt
atcccccatc
gcttacttca
tctatcaaca
aagggctctc
cagaaccccg
gaaatcgggc
ctgaccactc
ctccatcccg
gtgaacgaca
atcaaggtgc

gagcttcggt
gaggcaaaaa
ttgcegtgaa
tgcagccatc
ccctetactg
ttgaggagga
atagcaacca
atcaggccat
tttctectga
tcaatacaat
ctatcaacga
cgcceggaca
aagagcaaat
ggtggatcat
acattagaca
tgcgagcaga
agaacgctaa
aagagatgat
tggtgggttt
tagatcttag
gaagacaaga
agaactacac
tagtaccagt
tacaccctgt
ttgacageeg
actgcatggg
acggccccaa
tctgcaccga
acaccccegt
tccgggaget
cggccggect
gegtecctet
acgagacccc
ccgecatttt
atatcgtcat
agcatcgcac
cggacaagaa
acaagtggac
tccagaaget
gccagetctg

actgtctggt
gaaatacaag
cccaggectg
cctccagacce
cgtacaccag
gcaaaacaag
ggtatcacag
cagcccecgg
ggttatcccc
gcttaatacc
ggaggcagcc
gatgcgggag
cggatggatg
cctgggectg
gggacccaaa
gcaggectct
ccccgactge
gaccgectgt
tccagtcaca
ccacttttta
tatccttgat
accagggcca
tgagccagat
gagcctgcat
cctageattt
ccccatcagt
ggtcaagcag
gatggagaaa
gtttgceatc
gaataagcgg
gaagaagaag
ggacgaggac
tggcatcaga
ccagagctcc
ctaccagtac
gaagattgag
gcatcagaag
cgtgcagect
ggtgggcaag
caagctgctg
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ggagagctgg
ctcaagcata
ctggaaacat
gggagtgaag
aggatcgaga
agcaagaaga
aactatccta
acgctcaatg
atgttctceg
gtgggeggcec
gagtgggaca
cctcgeggct
accaacaatc
aacaagatcg
gagcctttta
caggaggtca
aaaacaatct
cagggagtag
cctcaggtac
aaagaaaagg
ctgtggatct
ggggtcagat
aaggtagaag
gggatggatg
catcacgtgg
cccatcgaga
tggccactca
gagggcaaga
aagaagaagg
acccaggatt
aagagcgtga
tttagaaagt
tatcagtaca
atgaccaaga
atggacgacc
gagctgaggc
gagccgecat
atcgtecctcee
ctcaactggg
cgcggcacca

acagatggga
tcgtgtgggc
ctgagggatg
agctgaggtc
ttaaggatac
aggcccagea
ttgtccaaaa
cctgggtgaa
ctttgagtga
atcaggccgc
gagtgcatcc
ctgacattgc
ctceccatccc
tgcgcatgta
gggattacgt
aaaactggat
tgaaggcact
gcggaccegg
ctttaagacc
ggggactgga
accacacaca
atccactgac
aggccaataa
acccggagag
cccgagagct
ccgtgccggt
ccgaggagaa
tcagcaagat
acagcaccaa
tctgggaggt
ccgtgetgga
acaccgectt
acgtcctecc
tcctggagec
tgtacgtggg
agcatctgct
tcctgaagat
ccgagaagga
ctagccagat
aggccctgac

gaaaattagg
ctcgagggag
tcgccagatc
cttgtataac
caaggaggcc
ggcagctgct
cattcagggc
ggttgtcgaa
gggggcecact
catgcaaatg
cgtccacgct
cggcaccacce
agttggagaa
ctctccgaca
cgaccggttt
gacggagaca
aggcccggct
acacaaagcc
aatgacttac
agggctaatt
aggctacttc
ctttggatgg
aggagagaac
agaagtgtta
gcatccggag
gaagctgaaa
gatcaaggcc
cgggectgag
gtggcgcaag
ccagectgggc
cgtgggcgac
taccatccca
ccagggetgg
gtttcggaag
ctctgacctg
gagatggggc
gggctacgag
cagctggacc
ctatccecgge
cgaggtgatt

. 41-

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
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cccctcacgg aggaagecega geotcgagetg getgagaacc gggagatcct gaaggagece 2460
gtgcacggcg tgtactatga cccctccaag gacctgatcg ccgaaatcca gaagcaggge 2520
. caggggcagl ggacatacca gatttaccag gagcctttca agaacctcaa gaccggcaag 2580
tacgccegea tgaggggcgc ccacaccaac gatgtcaage agctgaccga ggccgtecag 2640
aagatcacga ccgagtccat cgtgatctgg gggaagacac ccaagttcaa gctgectatc 2700
. cagaaggaga cctgggagac gtggtggacc gaatattggc aggccacctg gattcccgag 2760
tgggagttcg tgaatacacc tcclclggtg aagetglggt accagectcga gaaggagece 2820
atcgtgggcg cggagacattl clacglggac ggcgeggcca accgcgaaac aaagctcggg 2880
aaggccgggt acgtcaccaa ccggggecge cagaagglceg tcaccctgac cgacaccace 2940
aaccagaaga cggagclgca ggccatctat ctcgectetec aggactcegg cctggaggtg 3000
aacatcglga cggacagcca gtacgegetg ggcattattc aggeccagec ggaccagtee 3060
gagagcgaac tggtgaacca galtalcgag cagctgatca agaaagagaa gglctaccte 3120
gcctggglec cggeccataa gggeallgge ggcaacgage aggtcgacaa getggtgagt 3180

gcggggattla gaaagglgcl glaa 3204
210> 84
211> 1067
<212> PRT
<213> HIV
<400> 84
Met Gly Ala Arg Ala Scr Val Leu Ser Gly Gly Glu Leu Asp Arg Trp

] S 10 15
Glu Lys lle Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys

20 25 30

His Ile Val Trp Ala Scr Arg Glu Leu Glu Arg Phe Ala Val Asn Pro

35 40 45
. Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gin Ile Leu Gly Gln lLecu
50 55 60
Gln Pro Ser Leu Gln Thr Gly Scr Glu Glu Leu Arg Scr Lcu Tyr Asn
65 70 75 80
Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg llc Glu llc Lys Asp
85 90 98
Thr Lys Glu Ala Leu Asp Lys 1le Glu Glu Glu Gln Asn Lys Scr Lys
100 105 110
Lys Lys Ala Gln GlIn Ala Ala Ala Asp Thr Gly His Scr Asn Gln Val
115 120 12§
Ser Gln Asn Tyr Pro lle Val Gln Asn Ilc GIn Gly GIn Met Val His
130 135 14()
Gln Ala Ile Ser Pro Arg Thr Lcu Asn Ala Trp Val Lys Val Val Glu
145 150 15§ 160
Glu Lys Ala Phe Scr Pro Glu Val lle Pro Mct Phe Scr Ala Leu Scr
165 170 178
Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly
180) 18§ 190
Gly His Gin Ala Ala Mct Gln Mct lLeu Lys Glu Thr 1le Asn Glu Gla
195 200 208
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro [le Ala
210 215 220
' Pro Gly Gln Mct Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr ‘T
225 230 238 240
Ser Thr Leu Gln Glu Gln lTle Gly Tip Mct Thr Asn Asn Pro Pro lc
24§ 250 PAN
Pro Val Gly Glu Ile Tyr Lys Arg Trp Vle e Leu Gly Lou Asn Ly
260 265 270
Ile Val Arg Mct Tyr Scr Pro Thr Scr lle Leu Asp e Arg Gln Gly
275 2K0) RS
Pro Lys Glu Pro Phe Aig Asp Tyr Val Asp Arg Phe Tyr Lys Ihr Leu
290 298 300
Arg Ala Glu GIn Ala Scr Gln Glo Val Lys Asn Trp Mct Thr Glu ‘e
305 30 s 10
Leu Lecu Val Gln Asn Ala Asn Pro Asp Cys Lys The 1e Leu Lys Ala
328 3130) IRAY
Leu Gly Pro Ala Ala Ihr Leu Glu Glu Met Mct Thr Ala Cys Gln Gly
340 345 380
Val Gly Gly Pro Gly His Lys Al Arg Val Leu Mct Val Gly Phe P'ro
35§ 360 168
Val Thr Pro Gln Val Pro Leu Arg Pro Mct Thr Tyr Lys Ala Al Val
370 kYA IR0
Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu 1le
385 0 39S 400
His Ser Gln Arg Arg Gln Asp lle Leu Asp Leu Trp Ile Tyr His Thr
405 410 415
Gln Gly Tyr Phe Pro Asp Trp Gin Asn Tyr Thr Pro Gly Pro Gly Val
420 425 430
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Arg Tyr Pro Leu Thr Phe Gly Trp Cys

435

440

Pro Asp Lys Val Glu Glu Ala Asn

450

455

His Pro Val Ser Leu His Gly Met

465

470

Glu Trp Arg Phe Asp Ser Arg Leu

Leu
Glu
Lys
Cys
545
Asn
Lys
Asp
Lys
Val
625
Ser
Pro
Lys
Gln
His
705
Leu
Met
Leu
Gly
Gln
785
Pro
Leu
Ile
Tyr
Arg
865
Lys
Lys

Trp

Glu
945
Lys
Thr
Leu

Ala

His
Thr
Gln
530
Thr
Pro
Trp
Phe
Lys
610
Pro
Ile
Gln
Ile
Tyr
690
Arg
Thr
Gly
Pro
Lys
770
Leu
Leu
Lys
Ala
Gln
850
Gly
Ile
Leu
Gln
Val
930
Thr

Ala

485

Pro Glu Tyr
500

Val Ser Val
515

Trp Pro Leu

Glu Met Glu

Thr
565
Leu

Tyr Asn

Arg Lys
580

Trp Glu

595

Lys Ser

Val
Val

Leu Asp Glu

Asn Asn Glu

Gly Trp
660

Leu Glu

675

Met Asp

Thr Lys
Thr Pro

Tyr Glu
740
Glu Lys
755
Leu Asn
Cys Lys Leu
Thr Glu Glu
805
Glu Pro Val
820
Glu Ile Gln
835
Glu Pro Phe

Ala His Thr

Thr Thr Glu
885
Pro Ile Gln
900
Ala Thr Trp
915

Phe Lys Asn

Lys Leu Lys
520
Thr Glu Glu
535
Lys Glu Gly
550
Pro Val Phe

Val Asp Phe

Gln Leu Gly
600

Val Leu

615

Asp Phe Arg

630

Thr

Thr

Pro Gly

Gly Ser Pro

Phe Arg Lys
680

Leu Tyr Val
695

Glu Glu Leu

710

Lys Lys His

His Pro Asp

Ser Trp Thr
760

Ser GlIn

775

Arg Gly

Ala

Leu
790
Ala Glu Leu

His Gly Val
Gln Gly
840
Asn Leu
855
Asn Asp Val
870
Ser Ile Val

Lys

Lys

Lys Glu Thr

Ile Pro Glu
920

Lys
Asp
Ala
Cys
505
Pro
Lys
Lys
Ala
Arg
585
Ile
Asp
Lys
Ile
Ala
665
Gln
Gly
Arg
Gln
Lys
745
Val
Ile
Thr
Glu
Tyr
825
Gln
Lys
Lys
Ile
Trp

905
Trp

Lys Leu Trp Tyr Gln Leu Glu

Phe Tyr Val

Gly Tyr Val
965

935
Asp Gly Ala
950
Thr Asn Arg

Ala
Gly

Asp Thr Thr Asn Gln Lys Thr Glu

980

985

Gln Asp Ser Gly Leu Glu Val Asn
1000

Leu Gly Ile Ile Gln Ala Gin Pro
1010
Val Asn Gln Ile Ile Glu Gin Leu Ile Lys Lys Glu Lys Val Tyr Leu

995

1015
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Tyr Lys

Leu Val Pro Val Glu

445

Gly Glu Asn Thr Ser Leu Leu

Asp Pro Glu Arg Glu Val

475
Phe His
490
Met Gly

Gly. Met
Ile Lys

Ile Ser
555

Ile Lys

570

Glu Leu

Pro His
Val Gly

Tyr Thr

635
Arg Tyr
650
Ile Phe

Asn Pro

Ser Asp

Gln His
715
Lys Glu
730
Trp Thr

Asn Asp

Tyr Pro
Ala
795
Ala

Lys

Leu
810
Tyr Asp

Gly Gln

Thr Gly

Gln Leu
875
Trp Gly
890

Glu Thr

Glu Phe
Lys Glu
Asn Arg
955
Arg Gln
970
Leu Gln
Ile Val

Asp GIn

460
Leu
480
His Val Ala Arg Glu
495
Pro Ile Ser Pro Ile
510
Asp Gly Pro Lys
525
Ala Leu
540

Lys Ile

Val

Val Glu [le
Glu
560

Thr

Gly Pro
Ser
575
Thr

Lys Lys Asp

Asn Lys Arg Gln
590
Pro Ala Gly Leu
605
Asp Ala
620

Ala Phe

Lys

Tyr Phe Ser

Thr Ile Pro
640
Val Leu
655

Met

Gln Tyr Asn

Ser Thr
670

Val

Gln Ser

Asp lle Ile
685

Leu Glu

700

Leu Leu

Tyr

Ile Gly GIn
Gly
720

Trp

Arg Trp

Phe Leu
735
Ile

Pro Pro

Val Gln Pro Val
750
Ile Gln Lys Val
765
Gly Ile
780

Leu Thr

Leu

Lys Val Arg

Glu Val Ile

800
Glu Asn Arg Glu Ile
815
Pro Ser Lys Asp Leu
830
Trp Thr Tyr Gln Ile
845
Lys Tyr Ala
860

Thr. Glu Ala

Arg Met
Gln
880
Lys Thr Pro Lys Phe
895
Trp Trp Thr Glu Tyr
910
Val Asn Thr
925
Pro Ile Val Gly Ala
940
Glu Thr Lys Leu Gly
960
Lys Val Val Thr Leu
975
Ala Ile Tyr Leu Ala
990
Thr Asp Ser Gin Tyr
1005
Ser Glu Ser Glu Leu
1020

Pro Pro
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1025 1030 1035 1040
Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gin Val Asp
. 1045 1050 1055
Lys Leu Val Ser Ala Gly 1le Arg Lys Val Leu
1060 1065
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