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5'LTR \ /5'LTR Extensive secondary structure in this region.
R repeat end V/ U5 start ~ See Rizvi, J Virol 67: 2681-88 (1993) 5'LTR U5 end ->| Lys tRNA Primer Binding Site
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Gag p7 nucleocapsid binds these loops, see DeGuzman, Science 279 384-388 (1988)
vmoxm@_:m signal secondary structure, see Harrison, J Virol 72:5886-96 (1998)
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packaging signal secondary structure, see Harrison, J Virol 72:5886-96 (1998), DeGuzman, Science 279 384-388 (1988)
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|-> Gag and Gag-Pol CDS start (frame 2)

...... GAGAGA...GATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGATGGGAAAAAATTCGGTTAAGGCCA...GGGGGAAAGAAAAAATAT.

ATTAAAACATATAGTATGGGCAAGC..
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Gag P17 Matrixstat_ M_G_A R A S V_L S _G_G_E L D R_W_E K

|-> Gag and Gag-Pol CDS start (frame 2)

Nucleic Acids
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Nucleic Acids
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“FR.HXB2R
momwﬁ .
E.SOSE7253 .
G.92UG037 . Geo-Acen-Too-Crme-ConeAnea-T Acecca-Am-CA-wmeme-Ac- A AT oo To-G-T--CAGA------A 407
[CRUZ I J— G--AA---A--Crer-Crmemenn T G--nen-A--CAG AT G-T--C A 504
m.uxnr. 4 4 .>.ﬁ...o> wmo
>
m_<_z

ccuhoxTmmmm

lCU>>>>CUCUCUUJ

o
UJOCCCZCCZDC

“USINYSCG  .——-A TG A pa T
L.ACH320A . T G---G---C G 7 6450

S.WEAU160 . c AT 1036
................. To-To-CormemeAre-Toe -GGG G A G 551
N.RL42 A G TC 409
~BW.96BW0502
11246
:301904
:301905

or
1%
T
N
O
®

R}

Rl
—

D)
=
o
w
[e¢]

0
pok
B

OOOOOCUCUCDCUCUUJCU

zzzzz

@)

O

(¢}
cNNNNmm

. T---C
.ELI . AT---C
R.NDK TA--C
D 84ZR085  .--A----G T---C
G.94UG114.1 . C
_VI850 . T---C--G

o9
10D
m
_'
I
N
N
N
o

A-AA TA \---A
CA-A-----A-AA G----AG T
"FILFIN9363 . T---A-AG CA-A-----A-A-C----A----G A G C---A----
—BR.93BR020.1 . T---C--G C--A-—---A-A T G--C-A
FI.HH8793-11 . - - N c—

_SE.SE6165 . A

'|'|<

IOOOT'TITIDUU

AC_ZM.ZAM184 .
AC_RW.92RW009
ACTIN.21301  omemmeeGromeAemae TocnCorenCoomemiemTmemaeGoememsmemrmeemaAAGrwmeerAAAAG o emremsmeG-TomememrmmemeAemn GoememeemGrommeee
ADT ZRMAL .
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263 .
AG_NG.92NG003.1
AGT ZRZ321B .

AGI_GR.PVCH
AGI_GR PVMY
AGJ_AU.BFP90 .
BF_BR.93BR029.4 .G § R c Ay A anetic A—-G "3

N_CM.YBF30  .--eems SN oy S S S S5 7o W ST PV S S S o ST GC-C--Tore-CG-TC-—-- 595
O_CM:MVP5180 " . Goe-Are-AcemT Gemeememes ToeAremenes T Gremeees TAC-GAG---C-G--ACAG--T--G-G---G-T=-CA=----+-G----G-C-G-A---TC-C-GG-CG--A--- 1064
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p17 Matrix R_E L E R F AV NP G L L ETSEGCRQ I L G QL QP S L QTG S EE L R S L Y N_T V_AGa

R.HXB2R .AGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAG O.ﬂ>0>>00>4000.:O>O>O>OO>,_.O>O>>O>>O.:>O>AO>,_4>4>4>>,_.>O>O,_.%O 1037
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pl7 Matrix TLYCVHOQRIEIKDTHKEALGDTKIE. . .EEQNKSK.KZKA
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Nucleic Acids

Sawoua9) 919|d woD T-AIH



86 O3d
8¢-V-I

Nucleic Acids

Gag p17 Matrix V Gag p24 Capsid start

R.HXB2R ........CACAGCAAT...CAGGTCAGCCAAAATTACCCTATAGTGCAGAACATCCAGGGGCAAATGGTACATCAGGCCATATCACCTAGAACTTTAAATGC 1250
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_FR.HXB2R ) S P R T L _N_A 373
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p17 Matrix - ... b 1T G H S N S_Q N_Y_ P I_V_Q_N
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Nucleic Acids

R.HXB2R  ATGGGTAAAAGTAGTAGAAGAGAAGGCTTTCAGCCCAGAAGTGATACCCATGTTTTCAGCATTATCAGAAGGAGCCACCCCACAAGATTTAAACACCATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCA 1385
M_G K S S RREGFQPRSDTHVFSILIRRSHZPTRFIKHHAIKHSGG T S S S H A 418
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Nucleic Acids

Q463
438

R.HXB2R  AATGTTAAAAGAGACCATCAATGAGGAAGCTGCAGAATGGGATAGAGTGCATCCAGTGCATGCAGGGCCTATTGCACCAGGCCAGATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACGETTCA 152C
R.HXB2R NV KRDHQS$ G S CR MG $SASSACRAYU CT RPDERTIKGIKZS$HSRNDNY $Y P S 45 —=
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Nucleic Acids
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p24 Capsid

Nucleic Acids
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see Kaye, J Virol 72(7): 5877-5885 (1998) for role of Gag p2 in RNA encapsidation
Gag p24 Capsid end \/ Gag p2 start
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stem-loop-stem potentiates ribosomal -1 slip

G)@

Gal
B_FR.HXB2R  TGGAAAGGAA

“FR.HXB2R
E.Q2317
E.SOSE7253
G.92UG037
G.U455

C "MBC200

S.NY5CG
L.ACH320A

S.WEAU160

N.RL42
— BW.96BW0502
11246 ----
.301904
.301905
.21068

G--A- 1610
...G---- 1356

n
<
=z

n
1%}
A
N
Q
®

CCCZCC>%CCMXﬂﬂﬂ
[y
Y
m
[

n
by}
B

WO

Ooooowwwwwwwww>>>>mmm

(@)
zzzzz

(¢}

(@}
cNNNNmm

o9
DO—HD
m
_|
I
N
N
N
o

ZR. -84ZR085
G.94UG114.1 -
“VI80 -
—FI.LFIN9363
—BR.93BR020.1 --
FI.HH8793-11
_SE.SE6165
_BE.DRCBL
_BE.VI991

'|'|<

AC_RW.92RW009
AC_IN.21301  ---
ADI_ZR.MAL
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263
AG_NG.92NG003.1
AGI_ZR.Z321B
AGI_CY.94CY0323
AGI_GR.PVCH  ----eeeeme
AGI_GR.PVMY
AGJ_AU.BFP90
BF_BR.93BR029.4
N_CM.YBF30
O_CM.MVP5180
O CM.ANT70
SIVCPZANT
SIVCPZGAB

Gag p7 NC

GAGAGACAG...GCTAATTT.TTTAGGGAAGATCTGGCCTTCCTACAAGGGAAG...GCCAGGGAATTTTCTTCAGAGCAGACC......

RHXB2R W_K G R T P N E R L Y # . # E T # # $ F # $ G R_S G L P T R E # # Q G | F F R _A D # . # S 649
“FR.HXB2R - ) AF L QG K.

Nucleic Acids

AGAGC 2152

Sawoua9) 919|d woD T-AIH



86 O3d
9€-V-I

Nucleic Acids

RHXB2R  CAACAGCCCCACC......cccoovvciiirnrin..... AGAAGAGAGCTTCAGGTCTGGGGTAGAGACAACAAC............. TCCCCCTCAGAAGCAGGAGCCGAT............. AG 2227
RHXB2R o . R Q O # . . # P L R SR SR # . _ _# 670

R.HXB2R . _ S P SSE A G A D R 69

m_._xmmx ...... .__. |m|q|a|u|.|.|.|#| ||o||o|||n|.|.|.|n|mt
E.Q2317 - y

E.SOSE7253
G.92UG037

Fi
Fi
Fi
Fi
K
S
U
U
US.JRFL -
A
U
U
N
U
U
U

L.ACH320A

S.SF2CG

S.WEAU160

S.RF = -
CN.RL42 ===
B

OO0 OO 08 I Mmoo W wm 3> 3> 3> 3> 00 W I 0

TII UI UI DI DI DI OI OI o

I.FIN9363 ------ --C-G--ATCA-AA-—GT-
BR.93BR020.1 -GT C TC-—-AG
FI.HH8793-11 --- o oRE—— G---TC--A-AG--A-T-G
SE.SE6165

nm
""S
I

o}

S

ITITOOG
[v8)
m
o
ps)
O
@
[

CF.90CF056.1 : —-G---TC--A-AG-—TG

E.SE92809 -C--G--CTC--A-AG----T.. C---T-C-C--A-
E.SE91733 Ces-ene-C--G---TC-A-AG----T .. Co--T-C-Co-A-eme-
~CoAA—TGATG AT

mmml
X!
C
X
>
I
=
o
®
N

AE_TH.93TH253
AG_NG.IBNG  -------T-----
AG_DJ.DJ264  --
AG_DJ.DJ263 -
AG_NG.92NG003.
AGI_ZR.Z321B
AGI_CY.94CY0323 -
AGI_GR.PVCH  ---
AGI_GR.PVMY

O_CM. Z_<_um”_.mo
O _CM.ANT70
SIVCPZANT O>>0>OO>O._.O:>.:O._. TC-A

SIVCPZGAB = --=-G----====...ccviiiiiieeiiiriiiniennnn . GAT--===-T-ATG---ACCA--AG--AGA............c.cc0e0e... GA---GC-----, >>..>>O>OOO>O>.. GA 2291

Gag-Pol TF VW G R D N N_. . . . S P S EAG_AD . . . . RGagPol

| Gag

Gag P6 P R S GV ETTT . ... PPQKOTETP.

Sawoua9) 919|d woD T-AIH



86 03d
LE-V-I

/ Pol protease start
Gag-Pol TF end V Gag CDS end (frame
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Nucleic Acids
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Pol Protease end VV Pol p66 and p51 Reverse Transcriptase (RT) start
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AG_DJ.DJ263
AG_NG.92NG003.1
AGT ZR.Z321B
AGI_CY.94CY0323 C
AGI"GRPVCH C—G
AGI_GRPVMY C-A-G
AGJ AU.BFP90
BF BR.93BR029.4
N_CM.YBF30  C--

'|'|<

IOOOﬂﬂﬂDDU

O_CM.MVP5180 C-- 2917
O CM.ANT70 2942
SIVCPZANT  -T-A

SIVCPZGAB

Polp51RT _ T K W _R_K L V. D F R E L N K R T _Q D F W_E V QL G I P H P A G L K KKK SV TV L D V G _DPd

Sawoua9) 619|d woD T-AIH

Nucleic Acids
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Aa Al

Nucleic Acids

B_FR.HXB2R

B_FR.HXB2R |o|_Iﬂlﬂ|m|m|r|m|$|x|r|o|m|<|<|o|_|<|I|a|m|<|x|o|m|o|alx|o|$|_|w|<|o|o|>|m|4|o|_,\_Imlml_lqlm| 917
BFRHXB2R A Y F SV P LDEDTFREKYTAFTIPSITNNTETPGIRYQYNVIPQGWTEKTG G S P_
B_FR.HXB2R _<_|_._|_Iﬂlolﬂlnlwwl_<_|x|q|m|o|m|_|rl_._lrln|<|r|<|dw|4|_<_|m|_._|o|m|r|o|_|m|a|z_|o|ﬂ H R D G K D H Q875
ATKE.Q2317  C-rmmimerimeas T C G T-A o) C-—C GC-G 2480
A_SE.SOSE7253 C---- c c "AG-C-G G-- 2226
A_UG.92UG037 C AG---T--A c c A-C-—-G G- 2389
ATUG.U455 C T AG-—T-A G--C AG-C--G G T- 2468
B_US.JRFL A A G G 2339
B_AU.MBC200 A---A A 3021
B_US.MN A A 3037
B_US.NY5CG A 3022
B_NL.ACH320A A-G A G A A 3024
B_US.SF2CG -~ c YN 1\ G 3029
B_US.WEAU160 A c A 3021
B_US.RF A--G A-eeeeeC A-G 2539
B_CN.RL42 c TemeemAA G 2409
C_BW.96BW0502 T G A c A AT 2515
C_IN.11246 T--T A c A G---A--T C---- 2364
C”IN.301904 T--T A C A Gr---A--T 2373
C_IN.301905 T---T A c G A Acrm-GemmeAn-T 2373
C_IN.21068 T--T A c A G--A--T A 2373
C”IN.301999 T---T A G--C G A AT 2401
C_BR. c A A-T T- 2360
C_ET. C c A A--T----C--C C- 2414
D_ZR. T G- 3025

D_ZR. T G-- 2568

D_Z c G-- 2557
D_ZR.84ZR085 A 2544
D_UG.94UG114.1 C Te-Ac-Acmn C----C c A A 2377
FVI850 A-G--T--=-Aw---C c G-C T--A----G--C A 2359
F_FI.FIN9363 AT C c G-C A----G--C A 2351
F~BR.93BR020.1 A-G--T C-----CC cc AG--G--C A 2350
G_FI.HH8793-11 --C AGT--T--A A----C--T C--T 2424
G_SE.SE6165

G_BE.DRCBL

H_BE.VI991

H”BE.VI997

AC_ZM.ZAM184 C
AC_RW.92RW009
AC_IN.21301
ADI_ZR.MAL
AE_CF.90CF402 C
AE_TH.CM240 --
AE_TH.93TH253
AG_NG.IBNG

AG_DJ.DJ264

AG_DJ.DJ263

AG_NG.92NG003.1
AGI_ZR.Z321B
AGI_CY.94CY0323
AGI_GR.PVCH
AGI_GR.PVMY
AGJ_AU.BFP90  ------------- A-----Cmmmm- A-A--T
BF_BR.93BR029.4
N_CM.YBF30  ---
O_CM.MVP5180
O _CM.ANT70

SIVCPZANT

SIVCPZGAB  —~-Co-CorCoTTGorenC-GoerAcree Teommmen Ammeeneeeeeee, A--T--C-------- T

Pol p51 RT

A_Y F S V. P L D E D F R K Y T A F T I P S I N N_E T P G I_R Y Q Y N_V_L P _Q G

sawouas ae|dwo) T-Al
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B_FR.HXB2R  AATATTCCAAAGTAGCATGACAAAAATCTTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATTTGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGA 3157
B_FR.HXB2R |z|_|_u|x|$|_._I_UI_AIz|r|m|>|ﬂ|$|x|a|x|mlxl_._|m|<|r|m|_|I|o|w|ﬂ|<|o|m|_Imlr|x|z|x|>|>|w|zlx|z|x| 957
BFRHXB2R _ I F QS S M T K I L EP FRKOGQNPOD IV I Y QY MDODTILYVGSDTELTE G QO H R T K T _E 1008
BFRHXB2R Q Y S K V A $ Q |m|Ja|m|r|r|m|z|x|_|o|quw|r|m|_|z|4|<<|_<_|_|o|_<_|ww|o|r|4|w1| Iwwlolml_lmlolxlwﬂl 913
ATKE.Q2317 G C-——-TC T GG~ 2615
A_SE.SOSE7253 G C-C-—TT-AG A—-A c G--G---T 2361
A~UG.92UG037 GGCC C----TC-A c T 2524
A_UG.U455 G Coee--TC---C c G T JN—c 2603
B_US.JRFL A G G 2474
B_AUMBC200 T A 3156

B_US.MN G 3172

B_US.NY5CG GT G c 3157
B_NL.ACH320A T T 3159
B_US.SF2CG G 3164
B_US.WEAU160 A 3156

B_US.RF T A A T T 2674

B_CN.RL42 T G 2544
C_BW.96BW0502 G A-GC-~-G-Crmrmree 2650
C_IN.11246 G 2499
C”IN.301904 G 2508
C_IN.301905 GT G 2508
C_IN.21068 G-A c G 2508
C”IN.301999 GGC G 2536
C_BR.92BR025 G---T-C G 2495
C_ET.ETH2220 G A-----G-CCCrormmv 2549
D_ZR.Z276 3160

D_ZR.ELI G 2703

D_ZR.NDK 2692
D_ZR.84ZR085 T A G 2679
D_UG.94UG114.1 T 2512

FVI850 T 2494
F_FI.FIN9363 T 2486
F~BR.93BR020.1 TA G A 2485
G_FILHH8793-11 ------ S P —— c- G A- 2559
G_SE.SE6165 G 2554
G_BE.DRCBL 3114
H_BE.VI991 A 2546

H BE.VI997 - T-- 2481
H_CF.90CF056.1 G G 2504

J SE.SE92809  ----—- T--GT G--A- 2471
J SE.SEQ1733  ----—- T--GT G---A- 2472
AB_RU.KAL153-2 ---T 3202
AC_ZM.ZAM184 G G 2518
AC_RW.92RW009 G 2489
AC”IN.21301 G 2509
ADT__ZR.MAL 2732
AE_CF.90CF402 G- 3193
AE_TH.CM240 2731
AE_TH.93TH253 3144
AG_NG.IBNG G 2682
AG_DJ.DJ264 G 2506
AG_DJ.DJ263 G 2505
AG_NG.92NG003.1 G 2524
AGT ZR.Z321B 2371
AGI_CY.94CY0323 G 2523
AGI_GR.PVCH 3174
AGI_GR.PVMY A-G 3171
AGJ AU.BFP90 G 3185
BF _BR.OBBRO20.4 -nnnemommmrmemcmmm e e e e et e e e T e G 2509

C---CA--A------GAGGC-G---- 2751

SIVCPZANT CTAG ACTCCA o GA~T Goee
SIVCPZGAB  T--C C-T TC----A TC-T----T-AT--A---A-~-GG-G-- 3218

Pol p51 RT I_F_Q S S _M_T_K Y_Q Y M_D D L Y V. G S D L E I_G Q H R _T K _|I_EPa

Sawoua9) 619|d woD T-AIH

Nucleic Acids
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Nucleic Acids

B_FRHXB2R  GGAGCTGAGACAACATCTGTTGAGGTGGGGACTTACCACACCAGACAAAAAACATCAGAAAGAACCTCCATTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCTATAGTGCTGCRAGA 3292
BFRHXB2R G A E T T S VEV GTYHTROQQKTSERTSIPLDSGLS$STPSS$S$MDSTAYSAATR 99

BFRHXB2R “E [ R Q HL LR W G LT TP D R K _H | —V_ L _P_E 1053 _A
BIFRHXB2R R_S § D N [ C § G_G D L _P_H_ 955 N
AKE.Q2317 A-AT-A--GCT—--A-—C TT G

A_SE.SOSE7253 A---T-A---GCT----A-----Crmne-T--=-T G @)
A_UG.92UG037  A--AT-A---G------ A--A-AA------T----T. G o
A UG.U455  ---AT-A---GCT-----A-----C-----T-C-TT--C G 3
B USJRFL AT GT =1
B_AU.MBC200 A c T @
B_US.MN A G T o
B_US.NY5CG A T

B_NL.ACH320A ---A T ®
B_US.SF2CG A G T m
B_US.WEAU160 T A 3
B_US.RF Aweee-G A-A-----GT GG S
B_CN.RL42 T =
C_BW.96BW0502 >..>4 A---G-oCormnAA T @
CTIN.11246  -—-T-A—G T G

C_IN.301904 ----T-A--GG CT G

CTIN.301905 ----T-A---G T G

CTIN.21068  A-—--T-A—-A A T G

CTIN.301999 ---AT-A A T G

C_BR.92BR025 ----T-A---G A----A T-C-----C G

C_ET.ETH2220 A--T-A--G A--A-A T G

D ZR.Z2Z6  -—-AT-A--G A--A T T

D ZR.ELI  -A-AT-A---G------- Y — § [ ¢ T

D ZRNDK  -—-AT-A--G A T T

D_ZR.84ZR085 -A-AT-A---G G

D_UG.94UG114.1 ---AT-A--GGG---C--C----A T G

F_VI850 —-T-A--G AC----As-----T----T

F_FIFIN9363 ----T-A---G------- AC---AA------T----T

F_BR.93BR020.1 A---T-A---G-----—- AC---AA------T-A--T

G_FIL.HH8793-11 ---AT-A---G A-----An-mo-T.

G_SE.SE6165 ----T-A---G T

G_BE.DRCBL T--G

H BE.VI991  A---T-A---GCT---T. T-C C

H_BE.VI997  ----T-A---GCT---T T. G

H_CF.90CF056.1 ----T-A---GCT---T------AA------T

J_SE.SE92809 GG A----A T T

J_SE.SE91733 GG A----A T--TA T

AB_RU.KAL153-2 ---A------G C T

AC_ZM.ZAM184  ---AT-A---GCT---T-A----AA------T----T

ACTRW.92RW009 —-=-T-Ar--GrrrrerAc-ArAcreees T G

AC_IN.21301  ---AT-A---G G--G

ADT ZRMAL  ---A--A---G------- Aceer G

AE_CF.90CF402 G

AE_TH.CM240 G

AE_TH.93TH253 G

AG_NG.IBNG G

AG_DJ.DJ264

AG_DJ.DJ263

AG_NG.92NG003.1

AGT_ZR.Z321B

AGI_CY.94CY0323 A-----A---G-G---=-A=---A------T-C.

AGI_GR.PVCH A--A-A---G T---e-A-==--CT--TA

AGI_GR.PVMY  A--A--A--G A T-CTTT. c

AGJT AU.BFP90  —--T-A--G-Gor-Am-AA T.

BF_BR.93BR029.4 ---AT------- G---T T

N_CM.YBF30

O_CM.MVP5180 ATT--T--GG-----T-A-ATCA-------T----T--C--T--T- o.-...o-.>..o..o .............. C--CCAAT-——-T-- 3322

O_CM.ANT70 >j...4-..o....o..>.>qo>....-..a C--T--C--T T-C--CCAAT----TA- 3347

SIVCPZANT  AA----T------—--T-ACA-GTC GAG--T--T 2731

SIVCPZGAB 3353

Pol p51 RT W_M_G_Y_ E L H P D KW T V Q P _I_V_L P_EPd
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“FRHXB2R _K_R_Q
“FR.HXB2R -
“FRHXB2R K_K_T_A
“KE.Q2317
_SE.SOSE7253 ---G--A
“UG.92UG037 ---G--A

00 00 @0 @

cuhxTmmm

> > > >

>CccC
2]
bag
Y
m
[

_AU.MBC200

2}
<
=z

“US.NY5CG -G
“NL.ACH320A
—“US.WEAU160 AT
“CN.RL42
“BW.96BW0502 C--G--T
11246 —-G--T--
301904  --G--T----
301905 ---G--T
21068 --G--T
301999  ---G--T
R.O2BR025 --G--T
T.ETH2220 --G--T
R
R

n
(2]
A
N
Q
®

ccczcc

n
ps)
B

00 0o 0 o o 00 00 00 @0

mO

000

@)

@}
ZZzZzZz

@)

(¢}

(¢}
CNNNNMm

2276 --G--G

R.NDK A
R.84ZR085 G-----A
"UG.94UG114.1 --G--A
1850  C-G
“FLFIN9363 C--G
"BR.93BR020.1 C--G
~FL.HH8793-11 --G--A
“SE.SE6165 C--G--A
"BE.DRCBL  C--G--A-A----nrv T-T
“BE.VI99L T
“BE.VI9O7 T
“CF.90CF056.1 T
| SE.SE92809  ----- AGA T
J SE.SE91733  ------ AGAT T
AB_RU.KAL153-2

AC_ZM.ZAM184 --G-T T
AC_RW.92RW009 ---G--T T
ACTIN.21301  --G--T
ADT ZRMAL  C-G-A
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263
AG_NG.92NG003.1 C
AGT ZR.Z321B T--G--A-
AGI_CY.94CY0323 -—-G--T
AGI"GRPVCH  --G--T
AGI"GRPVMY --G-G
AGJ AU.BFPO0  Co-GrrGrorermrmrmmenenes S P A--GmeAA
BF BR.93BR029.4
N CM.YBF30  --G-TGTA

O_CM.ANT70
SIVCPZANT
SIVCPZGAB

Pol p51 RT K D S W_T V_N_D I _Q_K

lviviviviv)

<

CA-GG- 2756
CA--G- 2755
CA--G- 2829
CA--G- 2824

mmTm

OO

C

“TTT

K_V R Q L C K L L R G T KA L T E V_IPd

Nucleic Acids

R.HXB2R  AAAAGACAGCTGGACTGTCAATGACATACAGAAGTTAGTGGGGAAATTGAATTGGGCAAGTCAGATTTACCCAGGGATTAAAGTAAGGCAATTATGTAAACTCCTTAGAGGAACCAAAGCACTAACAGAAGTAAT 3427

Sawoua9) 619|d woD T-AIH
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Nucleic Acids

R.HXB2R  ACCACTAACAGAAGAAGCAGAGCTAGAACTGGCAGAAAACAG
FRHXB2R T T N R R S R A R T G R K
FRHXB2R _P_ L[ T_E

“FRHXB2R Y_H $ Q0 K K
E.Q2317 -A~T-G=T-Gore--m1
E.SOSE7253 -A----G--T--G---
G.92UG037 -A--T-G--T--G---

G.U455
C "MBC200

S.NY5CG
L.ACH320A

SWEAU160
NRL4z

— BW.96BW0502
11246

nr

# S T W S # # L $ P I KR L NS RNTEA G A R 1079

2}
z
=z

n
1%
A
N
Q
®

CCCZCC>8CCmXﬂﬂﬂﬂ
[y
Y
m
[

n
T
B

WO

Oowwwwmmmmm>>>>wwwm

000

zzzzz
w
=]
=
©
o
a

@)

O

(¢}
cNNNNmm

qU

D -84ZR085
G.94UG114.1
"VI850 G-----

'|'|<

S FI.HH8793-11
“SE.SE6165  -T----G----C---n-
"BE.DRCBL  -T--A-G---C----
TBE.VI9OL  ----G--TA----G--

IOOOﬂﬂﬂDUU

—-T-G--TAG . To-GremeeeeA G-Go-A--A---TG-A 2867
---T-G-TAG . .

AB_RU.KAL153-2
AC_ZM.ZAM184
AC”RW.92RW009
ACTIN.21301
ADT_ZR.MAL
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263

TGC-A 2920
-A-A-T-AA 2767

AGI_GR.PVCH
AGI_GRPYMY G
AGJ_AU.BFP90
BF_BR.93BR029.4
N_CM.YBF30 _ CAACT-T X SR Sl c S GG----A
OZCM:MVP5180  -=-TT-=-GTA-r--GrrmreAcreme- T-A-Acromemanmees A- s -++-CC-G--TGAC-
O_CMANT70  --TT---GTAG--G G---T-A-AG A -Co-C-A~TGAT--G~TC-TGG-TTA-T-T--

SIVCPZANT  --A-A-G--TAGG+------AT---T-A-A---=-T-A-C-A-<---C-GC-G...... AA-A--G-G---TAC...--C---C-G--TGG TCT-CCAC---A----ACC-------A--A--TC-- 2992
SIVCPZGAB  T--T--C---CCrrrrmemns AToeer-ToAcmeemToeGmer AG---GCAC..... oomrmemees G--A...~-Crroe-T-r-GAC -G C-Trememrccmememes A-—-CA-CT- 3614

Pol p51 RT P L T EEAE L E L AENREI L KE . . PV HGV . Y Y DUPSKDILIAEI QK Q G _Q_GPd

GAGATTCTAAAAGAA.....CCAGTACATGGAGTG... TATTATGACCCATCAAAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGG u@mmw

sawouas ae|dwo) T-Al
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RHXB2R  CCAATGGACATATCAAATTTATCAAGAGCCATTTAAAAATCTGAAAACAGGAAAATATGCAAGAATGAGGGGTGCCCACACTAATGATGTAAAACAATTAACAGAGGCAGTGCAAAAAATAACCACAGAAAGCAT 3688
“FR.HXB2R |_u|_<_Iol_|m|z|r|mlm|>|_|$|x|m|m|z|m|x|_|o|_AIz|mlololnl_._lmlmlolxlql_|z|x|o|m|>|x|z|zl_._lm|x|_._| 1121
FRHXB2R ~Q W T Y Q T Y Q E P F K N L R T G K Y A R MR G A H T N_D_V K o T E A V_ Q RK_I_T T E S| 1185
FRHXB2R A_N_G_A_[K_F I K S H L K1 $KQFENMOQESGV P TTLMMS N leolxlololxlleml_ulolx|>| 1070
E.Q2317 T A AA--TC--T G-G--A-TG
E.SOSE7253 G G A AT C---T Grere-G--A-TG 2892
G.92UG037  ---enmn- T A VOt GG---A-TGrrmrmeee 3055

AA---TC---T A-TG
C
—“AU.MBC200 A

CCU)?(TITITITI

NO(
O

;-;E
28

0
Z:
=z
N
S

S.NY5CG G A G A
L.ACH320A C C

or
1%
T
N
@]
®

N

Nl

N}
@

S.WEAU160 G G G G

0
pok
l
gl
9}
D
>
®

N.RL42 C A G G
— BW.96BW0502 ---G
11246

mOCCCZCC)C

Oowwwwwwwmm>>>>wwwm

G--GrmrmerArmnene-AC G TG

[CHN R —. Yo G
G-GrmmmePrnene-AC G
G-GrmmemeePrmene-AC G

A G-G G

G--G-T-----A

OIOO

> 5

222232

@)}
DO0AD:

(¢}

AG--AC G--GoeenC--T G 3080

[25S

(¢}
cNNNNmm

qU

R.NDK A G ~
_ZR.84ZR085 T A S p
G.94UG114.1 T
~VI850 G
“FLFIN9363 A
—BR.93BR020.1 o
FI.LHH8793-11 A
_SE.SE6165

_BE.DRCBL

“BE.VI991  ---G
H_BE.VI997
H_CF.90CF056.1
J_SE.SE92809

J_SE.SE91733

AB_RU.KAL153-2
AC_ZM.ZAM184

AC_RW.92RW009
AC_IN.21301 ---G
AD[_ZR.MAL T
AE_CF.90CF402
AE_TH.CM240

AE_TH.93TH253
AG_NG.IBNG

AG_DJ.DJ264

I N5 X 2 e /NN Sy S c S
AG_NG.92NG003.1
AGI_ZR.Z321B
AGI_CY.94CY0323 T
AGI_GR.PVCH
AGI_GR.PVMY  ------ R
AGJ AU.BFP90  -----------
BF_BR.93BR029.4

G-ree-G-CA-—-T-T-- 3043
Aceee-Aeee-Go-G-TTT 3025
A Gr-G-TCT-rmmmeme 3017

G A G--T-TCT 3016

'|'|<

IOOOﬂﬂﬂDDU

o
A A G-—T-T 3035
G---A-TG
Gre-T--C-A-TG
G

N_CM.YBF30  T--GreremermemGrrmeme-Goe T T-CAscmems ToArmemsememnsGemromee AremecoAT Conem- Teccmecac Accnecs G---GTT--A-TG--AAGG---G-GG-A------T- 3282

OZCM.MVP5180 _Ge-r---=-T--C--GG-A---- o..qo> o>...o..o..ﬂ.-. --GGe--A-T--C--G--GG-GT-TCA~---GCT-- 3718

O_CM.ANT70 G-—-AT-A-C--G~GG-GT-TCA--TCT--

SIVCPZANT

SIVCPZGAB

Pol p51 RT I_T T_E_S_IPol

Sawoua9) 619|d woD T-AIH

Nucleic Acids
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Nucleic Acids

RHXB2R  AGTAATATGGGGAAAG. ACTCCTAAATTTAAACTGCCCATACAAAAGGAAACATGGGAAACATGGTGGACAGAGTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTTAATACCCCTCCCTTAGTGHA 3820
“FR.HXB2R |w|z|_<_Iolxlnlnlmlml_|$|4|>|_._|4|_A|o|z|_<_|0|z|_<_|<|_ulm|<|r|>|m|_._|r|c|w|w|<|o|<|o|$|<|n|m|r|w|m| 1160
“FR.HXB2R VI W G K . T P KFRKILP I Q KETWE ~ W EF VNTP P L V K 1229
“FRHXB2R $_ 3 - <|o|mlululr|r|z|r|z|o|n|<|x|m|x|_._ ||||| 1109
E.Q2317 G=—A TG-C

E.SOSE7253 A A TG--C

G.92UG037 A A TG--C
A TG

—AU.MBC200 A A

S.NY5CG T-A G
L.ACH320A A G

T A G TG
S.WEAU160 A A

N.RL42
— BW.96BW0502
11246

.301904

CCU)?(TITITITI

N

0
[
Y]
m
—
4
N—®
>
>

0N
Z:
P4

D)
>
>

AC-T
-G G

or
1%
A
N
Q
®

0
pok
B

UJOCCCZCCZDC

sawouas ae|dwo) T-Al

OOOOOCUCUCUUJUJUJUJCUCU))))CUCUUJUJ

OO0

ZZZZZ
w
=]
=
©
o
a

@)

(¢}

(¢}
cNNNNmm

UIU

R.NDK -G
_ZR.84ZR085
G.94UG114.1
“VIB50  eeeemeeeee- T
" FI.FIN9363
—BR.93BR020.1
FI.HH8793-11
_SE.SE6165
_BE.DRCBL
_BE.VI991

H_BE.VI997

'|'|<

IOOOT'TITIDDU

AC_ZM.ZAM184
AC”_RW.92RW009
ACTIN.21301
ADT_ZR.MAL
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
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Pol p51 RT end p66 RT continue VV Pol p15 RNAse H start (RT is heterodimer of p51 and p66)
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Nucleic Acids

RHXB2R  AACTGACACAACAAATCAGAAGACTGAGTTACAAGCAATTTATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAACATAGTAACAGACTCACAATATGCATTAGGAATCATTCAAGCACAACCAGATCAAGTEA 4090
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_FR.HXB2R  ATCAGAGTTAGTCAATCAAATAATAGAGCAGTTAATAAAAAAGGAAAAGGTCTATCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTAGATAAATTAGTCAGTGCTGGAATCAGGAAAGT 4225
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Nucleic Acids

Pol RNAse H, H
p66 RT end V Pol p31 Integrase start

B_FR.HXB2R  ACTATTTTTAGATGGAATAGATAAGGCCCAAGATGAACATGAGAAATATCACAGTAATTGGAGAGCAATGGCTAGTGATTTTAACCTGCCACCTGTAGTAGCAAAAGAAATAGTAGCCAGCTGTGATAAATGTCA 4360
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B_FRHXB2R _L[_F T _D_G_I_D K A Q D E H E K Y H'S N W Q 1409
FRHXB2R Y_ Y F $ M E $ T R P K M_N_ M R N T T V I”G_E_| 1264
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R.HXB2R  GCTAAAAGGAGAAGCCATGCATGGACAAGTAGACTGTAGTCCAGGAATATGGCAACTAGATTGTACACATTTAGAAGGAAAAGTTATCCTGGTAGCAGTTCATGTAGCCAGTGGATATATAGAAGCAGAAGTTAT 4495
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Nucleic Acids

“FR.HXB2R |w|m|m|z|m|>|o|z|m|_|nlmlﬂI_AI_Imlml_Alz_|>|m|_A|z|z|4|<|m|o|<<|o|o|ﬂ|_._|m|o|<|o|$|o|x|r|r|<|o|9| 1409
“FR.HXB2R

“FR.HXB2R
EQ2317 C
E.SOSE7253
G.92UG037
G.U455 C

C "MBC200

S.NY5CG
L.ACH320A

S.WEAU160

N.RL42
—BW.96BW0502 C.
11246 C
301904 C
301905 C
.21068 C
301999 C
.92BR0O25 C
.ETH2220
2276
.ELI

~ZR.84ZR085
G.94UG114.1
Y — YN C--C--CA-A---G
“FIFIN9363 C
_BR.93BRO20.1 C-ooooeeeee A-A--G- -GGG AC—-G

2}
z
=z

n
1%
A
N
Q
®

CCCZCC:D%CCU)XTITITITI
[y
Y
m
[

n
T
B

UJO

EEEEE

UUOOOOOOOOWWCUCUUJUJCUCUCU))))CUCUCUUJ

DO-HD:

|
CNNNNI‘I‘IUJ

Py

z

=)

e

'|'|<

G-A--A-A--A-A-
A-A--A--Are-
A

IOOOT'TITIDUU

AC ZM.ZAMI8A  Cemememememememeceme
AC_RW.92RW009
ACTIN.21301 C
ADT ZRMAL C
AE_CF.90CF402 C
AE_TH.CM240 C
AE_TH.93TH253 C
AG_NG.IBNG C
AG_DJ.DJ264 C
AG_DJDJ263 C
AG_NG.92NG003.1 C
AGT ZR.Z321B C

SIVCPZANT
SIVCPZGAB  Croer-T--Gror-A--Armermo-Toon-Co-G T To-Te-CooA-Tore-GCC A or- T-AA - GrAcr CrAcrTornmmrrermees A-A 4691

Integrase P AE TG QETAYF L L KLAGRMWP V KT I HTDNGSNFTGATVRAATCWW A GPd

R.HXB2R  TCCAGCAGAAACAGGGCAGGAAACAGCATATTTTCTTTTAAAATTAGCAGGAAGATGGCCAGTAAAAACAATACATACTGACAATGGCAGCAATTTCACCGGTGCTACGGTTAGGGCCGCCTGTTG O.ﬂOO@mUOOO 4630
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Integrase  _|_K_Q_E_F G G QV RDQAEHLEKTAV QM AP

Nucleic Acids

R.HXB2R  AATCAAGCAGGAATTTGGAATT CCAAAGTCAAGGAGTAGTAGAATCTATGAATAAAGAATTAAAGAAAATTATAGGACAGGTAAGAGATCAGGCTGAACATCTTAAGACAGCAGTACAAATGGC 4765
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Nucleic Acids

R.HXB2R AGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAAATTTEEG 4900
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B_FR.HXB2R  GGTTTATTACAGGGACAGCAGAAATCCACTTTGGAAAGGACCAGCAAAGCTCCTCTGGAAAGGTGAAGGGGCA...GTAGTAATACAAGATAATAGTGACATAAAAGTAGTGCCAAGAAGAAAAGCAAAGATCAT 5032

BFRHXB2R G L L Q G Q Q K S T L ERTSKAPILERGS$RGH#HH# S NTR $$ 3% HEKSSAZKZKKS KD H 1533

BFRHXB2R _V_ Y Y R D S R NP LWV KGPAKLLWERKGTETGA.VVIQODNTGSUDTIKVVPTRERTEKAFKIT I 1633

RKE Q2517 oo o G e A AT

ATSE.SOSE7253 G----CA A--A

ATUG.92UG037  ----- G G---A A--A

A_UG.U455 G-C-CA A-A

B_US.JRFL G- T

B_AU.MBC200 G

B_US.MN G T

B_US.NY5CG GG

B_NL.ACH320A G

B_US.SF2CG A--A-G----C T

B_US.WEAU160 --C T

B_US.RF G AC---emeev T

B_CN.RL42 GG T

C_BW.96BW0502 A G-C--TA C--A

CTIN.11246 A G-C--CA C--A~-A

C_IN.301904 A G-C--CA C--A-A

CIN:301905 A G-C--CA C--A-A

CIN:21068 A G-C--CA C--A-A

C”IN.301999 A G-C--TA C--A--A

C_BR.92BR025 A G---TA C--A--A.

m%%ﬂwwﬁo Acrmreee-G-C--TA C--A--A

D_ZR.ELI A G----A

D_ZR.NDK G----A T

D_ZR.84ZR085 G---A T

D_UG.94UG114.1 GG T

FVI850 c--G A

F_FI.FIN9363 G-C---G A

F~BR.93BR020.1 G-C—G A

G_FLLHH8793-11 -----m- T G-C--G A-G

G_SE.SE6165 G-C—G C--A-A

G_BE.DRCBL GroemA A--A

H_BE.VI991 G-C--A AT

H”BE.VI997 G-C-—-A A

H”CF.90CF056.1 G-C-—-A A

J SE.SE92809 G-C—-A A—-A-C

J_SE.SE91733 G-C--A A-G

AB_RU.KAL153-2 A Ge-mA A--A

AC_ZM.ZAM184 G-

AC_RW.92RW009 G----A C--A-A

AC”IN.21301 A G-C--TA C--A-A

ADT_ ZR.MAL A----G-C---A A-A

AE_CF.90CF402 G--A A--A

AE_TH.CM240 G-C---A A--A

AE_TH.93TH253 G-C--A A-A

AG_NG.IBNG G-C--CA A--A

AG_DJ.DJ264 --C G-C--CA A--A

AG_DJ.DJ263 --C G-C--CA A--A

AG_NG.92NG003.1 ---C G-C--CA A--A

AGT ZR.Z321B G-C--A C-A--A

AGI_CY.94CY0323 G-A---An-G A--A

AGI_GR.PVCH G-C--A-----G A-A T

AGI_GR.PVMY A-G-C-—-A---G A--A Z

AGJ AU.BFP90 G-C--A A-A ;

BF_BR.93BR029.4 A G T =

N_CM.YBF30 A G---CA C--A--T-- o)

O_CM.MVP5180  ---Cr--nemm- YN N O p S—— G---C-A---G AG-A A G----A-—-A-- 5062 o

O CMANT70  -—C A G-C--TA-C G--Crenenen GG-Am---T=-GrmrmAnennnaen G--G----A--A- 5087 3

SIVCPZANT  ---Crmemememas T--G-C-TG-G C-A--T-- NNNNNNNNNNNNNNNNNNNN. ..o, 4443 =

SIVCPZGAB A G-C-—-A G----CCT-A--G G--C--G---C-AG-G--AC----G----A G 5093 >
@

Integrase _V_Y_Y R D S R N P L W K G_P A K L L W K G E G A . V.V I QDN S DI KV VPRR KA K_I_IPd ®
®
®
>
o
3
®
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86 O3d

Nucleic Acids

Vif CDS start Pol p31 _:ﬁmmqmwm end Vif CDS continue T

|-> (frame 3) <-| (frame 2 shift to frame 1) -
RHXB2R  TAGGGATTATGGAAAACAGATGGCAGGTGATGATTGTGTGGCAAGTAGACAGGATGAGGAT.. TAGAACATGGAAAAGTTTAGTAAAACACCATATGTATGTTTCAGGGAAAGCTAGGGGATGGTTTTATAGACA 5165
FRHXB2R _$ G L W K T D G R $ $ L C G K $ T.G_$ G # $ N M E K F S K T P Y V C_F R E S $ G M _V L $ T 1569
" FRHXB2R “R_D Y G K Q M A G D D C V A'STR QD ED /7 R T W K S'L VK H H M Y VS G K A R G W_F Y R H 1677
_FR.HXB2R _.|O|_|_,\_|m|z|x|<<|o|<|_<_|_|<|<<|O|<|U|m|_<_|x|_ ||||||||||||||| Q G K L G D G_F I _D ~ 1504
E.Q2317 C G g — C----C--CAA
E.SOSE7253 G . C---C T C---A
G.92UG037 --A G . C---C T A-C---C---G

CCU)?(TITITITI

I
o

;-;E
28

C ‘MBC200

SINY5CG C
L.ACH320A

S.WEAU160

N.RL42 - c
“BW.96BW0502 --A c
11246 -—A-—-C
301904 --A--C
~A--C
~A--C

.92BR025  --A--C C
.ETH2220 C

2276 C
.ELI

_ZR. -84ZR085
G.94UG114.1
_VI850 T
—FI.LFIN9363 C
—BR.93BR020.1
FI.HH8793-11
_SE.SE6165
_BE.DRCBL
_BE.VI991
H_BE.VI997
H_CF.90CF056.1
J_SE.SE92809
J_SE.SE91733
AB_RU.KAL153-2
AC_ZM.ZAM184 C
AC_RW.92RW009
AC _IN.21301 --A---C C-C
ADI_ZR.MAL
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264 --AA
AG_DJ.DJ263 --AA
AG_NG.92NG003.1 --A. G
AGI_ZR.Z321B
AGI_CY.94CY0323 ------ C-----C A

0
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N

onr
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N
O
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0
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B

sawouas) a1a|dwo) T-
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AGJ_AU.BFP90
BF_BR.93BR029.4 G
N_CM.YBF30 G
O_CM.MVP5180 C--A-----mmmmmmmmmmmmmnnnees A
O CMAANT70 C--A--G AC
SIVCPZANT i C--C--CGC
SIVCPZGAB A A RS, N i T---T-T---- ._....>OO..->>>..O..>..>..._. ........ C--mm-

Integrase R DY G K Q M A G _u_ D C V. A S R Q D E_D_._$ PolCDSintegrase end

5195
5220

5226

if protein staf_M_E_N_R_W_Q_V_M_ I VW _ OV D R M R I_R T W K S LV KHHMYV S GKATR G W F_Y_ R _H Vi

Z
m,
P
py)
=
<
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FRHXB2R T_T_M_K A L I"Q E_$ V_Q_K_Y_ T S H_

E.Q2317 AGG - AG e e RO A
E.SOSE7253 C AGGA c _
G.92UG037 --

CCU)?(TITITITI

CU>>>>CUCUUJUJ

o
UJOCCCZCCZDC

S.MN
S.NY5CG
L.ACH320A

S.WEAU160

N.RL42
— BW.96BW0502
11246

.301904
.301905
.21068

.301999
.92BR025
.ETH2220

or
1%
A
N
Q
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0
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B

EEEEE

N
N
N
o

UUOOOOOOOOCUCUCDCUCUCUCU

D00
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|
CNNNNI‘I‘IUJ

Py
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=)

e

_ZR. :84ZR085 C
G.94UG114.1
“VIBS0 e T-C
" FILFIN9363  -----
“BR. wwmxowo 1 -

'|'|<

IOOOT'TITIDDU

AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263
AG_NG.92NG003.1
AGT ZR.Z321B
AGI_CY.94CY0323
AGI"GRPVCH -
AGI GRPVMY  —eoemememees
AGJ AU.BFP90
BF _BR.93BR029.4 -----

A Ae-A
C-G--A----A--G-C-GTC--

N_CM.YBF30  --T Toriee-G--AACA 4888

O_CM.MVP5180 A~ GATA-A-GG-C-Crrmoome AT-AATGC ---Gr-mrcven GGAA--C-----A--T--G-- 5324

O_CM.ANT70 TGAA-—--A--T--G-- 5349

SIVCPZANT  «--Ter-er=-ATGA--Cor--AG-A-G-AGA------=-T=-A-----=CCAACATT G---AAA-A-----G-G---GTG-TC---- ~—AT-A-ATGT---C-CCCA-—C-A~A-T-T-- 4686

SIVCPZGAB  «--T-xer-TCAxr--Acrcre-A-G-TGCro-T-x-Acere-Ac-TT-CA-AGAT... T--T---Ac--AA-G-Gro-Crememe-CCT-AAGC Corrmremes G-Coneimne A--C--T----- 5358

Vif DA R L V I_T T Y_W G L H T G E R D W H L G_Q_G_VVif

Nucleic Acids

RHXB2R TCACTATGAAAGCCCTCATCCAAGAATAAGTTCAGAAGTACACATCCCACTAGGG..... GATGCTAGATTGGTAATAACAACATATTGGGGTCTGCATACAGGAGAAAGAGACTGGCATTTGGGTCAGGGAGT 5294
FRHXB2R S L $ K P S S KN KF R S THPTRGH# . # C $1 G NNNILGSAYRREKRLATFG S G_S_ 1609
“FR.HXB2R HYESPHPRITISSEVHIP TG . D ARILVITTYWGLHTGERDWHTETGGQG V1720

Sawoua9) 619|d woD T-AIH
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Nucleic Acids

FRHXB2R L H R M E E K E I $ H T SRP $TSRPTNSSVILLS$LFFRILC CVYZKZKSGTLIRTHS $ 160
“FR.HXB2R S

“FRHXB2R S
E.Q2317
E.SOSE7253
G.92UG037

G.U455
C "MBC200

S.NY5CG
L.ACH320A

S.WEAU160

e

2}
z
=z

n
1%
A
N
Q
®

-G

CUCUCUUJUJCUCUCU))ZDZDCUCUCUUJ
CCCZCC)%CCU)XTITITITI
[y
Y
m
[

n
T
B

UJO
z
b3
£
i
N

<< 96BW0502
11246

OOOOOCD

ppﬁmZZZZZ
m
-
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N
N
N
o

UUOO

|
CNNNNI‘I‘IUJ

Py

z

=)

e

_ZR. -84ZR085
G.94UG114.1
_VI850
"FLFIN9G363  ---------mmeeee-
—BR.93BR020.1 --
FI.HH8793-11
_SE.SE6165  ---------
_BE.DRCBL
_BE.VI991
H_BE.VI997

'|'|<

IOOOT'TITIDUU

AC_ZM.ZAM184
AC”RW.92RW009
ACTIN.21301 A
ADT. ZR.MAL

AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG

AG_DJ.DJ264 -
AG DJ.DJ263 -
AG_NG.92NG003.1
AGT ZR.Z321B  ormrmmememeen-
AGI_CY.94CY0323
AGI"GRPVCH  --
AGI_GR.PVMY -
AGJ AU.BFP90  ---
BF BR.93BR029.4
N_CM.YBF30 A
O CM.MVP5180 TAGT-
O _CM.ANT70 —-G-G—ACT_ 5484

SIVCPZANT G-A-G-A-ATT 4821

SIVCPZGAB  ------TC-+----CT-GGATCT--GT----G-G--T--CTTCAC------TAG-T-G--C--CTCTC-Ax-T-=-=-T--Cr--Grr--AA--C--Cr---GA--TA---r- G--GC-T-AGC 5493

Vif S

o..>...>.o... .......

R.HXB2R OJ_.OO>4>O>>AOO>OO>>>>>O>O>A>A>OO>O>O>>OA>O>0OOAO>>04>OO>O>OO>>O.ﬂ>>.ﬂ.ﬂo>.ﬂ0.ﬁo.ﬂ>ﬂ.ﬂ>0.ﬂ.qo>0.ﬂ0.ﬂj..:O>O>O.ﬂOAOO.ﬂ>.ﬂ>>0>>>00OO.:>,_4>OO>O>O>A>O.3HO 5429
R M
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FRHXB2R P _$ V_$ |
"FRHXB2R _P R C E VY |

FRHXB2R A [ G_V_N_ I _K_|
E.Q2317 T-—-AA

E.SOSE7253 ----TT.
G.92UG037 TeeeA

A

T-----A

G----T-AG---- 4756
e Acee-T-AG---

w>>>>wwwm
CCCU)XTITITITI

>
4

HTHO

2o
bs)

ZmIE
g

nrnnc
UJZZ
@
Brxz%
888
]
n
nl
_'
-
5

4
>
(@]
T
w
N
<]
>
_'

4
S.WEAU160 T
T
Ly i
“BW.96BW0502 T c
11246 T c
301904 T C
301905 T C
21068 T c
C.
N
-G
.

CUCUCUUJUJCUCU

o
x
2

z
b3
£
i
N

UJOCCCZCC

000000®
EEEEE

301999 T G----T-AGT-—

A----T-AGT--- 4889

O

(¢}
cNNNNmm

V07D
m
—
u
N
N
N
o

Py
z
S
<
_'
:
n
i
o)

DmbNxomm T
G.94UG114.1 .ﬁ A-T
_VI850

" FI.FIN9363
—BR.93BR020.1
FI.HH8793-11 A
_SE.SE6165
_BE.DRCBL
“BE.VI991  T--C-TT-----
H_BE.VI997 T
H_CF.90CF056.1 A--------- A-C----C
J_SE.SE92809 C--C
J_SE.SE91733 C--C
AB_RU.KAL153-2 ------ T G
AC_ZM.ZAM184 T
AC_RW.92RW009 C
AC _IN.21301 T C
ADI_ZRMAL T T
AE_CF.90CF402 A C
AE_TH.CM240 A-G C-T.
AE_TH.93TH253 A-G C-T
AG_NG.IBNG A
AG_DJ.DJ264
AG_DJ.DJ263 A
AG_NG.92NG003.1 A
AGI_ZR.Z321B
AGI_CY.94CY0323 T

'|'|<

IOOOﬂﬂﬂDUUUU

GT---T-AGT-
G---T-AGTT--

G A

A
N_CM.YBF30 CA-Corememe TC-Acmeme-Ac---C-GGG-G
w%x_%_\ﬂmﬂwmo GA-C-AcmrnriarC-TGrmemrrmemeG T Coreneme GA-A---in-T---A--CT-GAA-—-G-G-G
SIVCPZANT =~ GA-ATAC--CC-C--CA-GAAG-—--—GTCrrrrr-GA-A--G--G--T~A-TT-TTGTAAGA-CC--GAATT CAGAGG-TACCCC-—-GGTCCA-GAAG--AG-C-r---C-GT-T-TCT-A--- 4956
SIVCPZGAB  G---C-T-r-r--CA--A-----C-GGC CT-rG-Tormme-ComeAA - Toemen T--GAG-G--G-CAT..-GA--r--Arrceer-CG-Cre-T-Acw-- 5616
Vif _P R CE Y QA G H N_KV G S L QY LALAALIL... TP KK.I . KPP LP SV

K P _P_L P S V. T K L T E Vi

Nucleic Acids

R.HXB2R  CCCTAGGTGTGAATATCAAGCAGGACATAACAAGGTAGGATCTCTACAATACTTGGCACTAGCAGCATTAATA......... ACACCAAAAAAGATA...AAGCCACCTTTGCCTAGTGTTACGAAACTGACAGA 5552

Sawoua9) 919|d woD T-AIH
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Nucleic Acids

Vpr CDS start Vif CDS end Vpr CDS contd.
|-> (frame 1) (frame 2) <-| (frame 1 shift to frame 2)

_FR.HXB2R
_FR.HXB2R
_FR.HXB2R
E.Q2317 A
E.SOSE7253
G.92UG037

CCU)?(TITITITI

I
o

;-;E
28

C ‘MBC200

SINY5CG  ---C
L.ACH320A

S.WEAU160

N.RL42
— BW.96BW0502

0
Z:
=z

onr
1%
A
N
O
®

0
pok
B

OOCUCUCUCUCUCUCUCUCU))))CUCUCUCU
UJOCCCZCC:DC

CNNNNI'I'IUJ

(ele)e]

22222
w
o
=
[{e}
o
(&3]
>

(ele)

(¢}

oo

DO-HD
m
_|
I
N
N
N
o
>

R.NDK A
_ZR.84ZR085 A
G.94UG114.1 A--C
_VI850 --C
—FLFIN9363 A--C
~BR.93BR020.1 >..O
FI.HH8793-11 A
_SE.SE6165 A-
_BE.DRCBL G
_BE.VI991
H_BE.VI997 -G
H_CF.90CF056.1
J_SE.SE92809

J_SE.SE91733

AB_RU.KAL153-2
AC_ZM.ZAM184
AC_RW.92RW009 A

AC_IN.21301 T
ADI_ZR.MAL A
AE_CF.90CF402 A
AE_TH.CM240 A

AG_NG.IBNG  A--Cemeeme AG s b

'|'|<

AG_DJ.DJ264 A-C G A-GTT
AG_DJ.DJ263 A--C G A-GTT
AG_NG.92NG003.1 A G G TT--C.
AGI_ZR.Z321B G A--Ace-A A
AGI_CY.94CY0323 --mrmmrmrmrmmmrmecemammreGreee A

AGIGR.PVCH  —--ememeeme- G A A AT
AGI_GRPVMY A Ge-A T
AGJ_AU.BFP90 G AT
BF_BR.93BR029.4 T
N_CM.YBF30 A G-—A qoo ACT-T

O_CM.MVP5180 A
O CM.ANT70
SIVCPZANT
SIVCPZGAB

Vpr protein CDS start(frame 1)
) M m|o|> P_E D o o|_u|o R_E P HNEWT L E L L RELKNEAVRHFPRIW.LHG L_
Vif DR N_K P Q K R_G_'S H T _"M_'N_"G_"H__$_Vifprotein CDSend

I

R.HXB2R  GGATAGATGGAACAAGCCCCAGAAGACCAAGGGCCACAGAGGGAGCCACACAATGAATGGACACTAGAGCTTTTAG. >OO>OO.3>>O>>AO>>OO,_.O.ﬂ.ﬂ>0>0>.3.300.ﬂ>00>.34000AOO>AOOOA>OO 5686

sawouas a19|dwo) T-
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€9-V-

_FR.HXB2R >.ﬁ<r$Z_|<<O<_|O_..~mOMIZ_Azm>.ﬁ4><<_u##02<<<w.ﬁw N_ R R_#

FRHXB2R —_Q H T_Y E_ T Y G_D_ T
_FR.HXB2R

E.Q2317 A
E.SOSE7253
G.92UG037

CCU)?(TITITITI

CU>>>>CUCUCUUJ

o
UJOCCCZCCZDC

S.NY5CG
L.ACH320A

S. <<m>C“_.mo A

o
%)
@
N
0
o)
>
4

0
pok
B

N.RL42 A A
"BW.96BW0502 A---T--G

11246 A—--T--G c
301904 A--T--G C
301905 A---T c
21068 A-—-T--G C
301999  A---T--Gr---r--AC
92BR025  A---
ETH2220  A---Toroemememmeme C--
2276 A--T--T
- Y— ) S —— Tom, SUIN S

D '847R085 A--T
G.94UG114.1 A---T
"VI850 C

~“BR.93BR020.1 A
FI.HH8793-11 A--G A-C
_SE.SE6165 A--G A-C

_BE.DRCBL  A--G-T A-C
_BE.VI991  A--G A-T--C
H_BE.VI997 A--G A-T--C
H_CF.90CF056.1 A--G A-C

EEEEE

UUOOOOOOOOCUCUCDCUCUCUCU

DO-HD:

|
CNNNNI'I'IUJ

Py

z

=)

e

>

] <
iod
Z
©
w
(o2
w
P>
i
-

IOOOT'TITIDUU

AC_RW.92RW009 A---T C
AC_IN.21301 A---T--G A
ADI_ZR.MAL A
AE_CF.90CF402 AA-G--
AE_TH.CM240  A--GT-C--
AE_TH.93TH253 A--GT-C
AG_NG.IBNG A
AG_DJ.DJ264 A
AG_DJ.DJ263 A
AG_NG.92NG003.1 A-------- T---A-C--C

BF_BR.93BR029.4 A A
N_CM.YBF30  A-----C------A- 0-.>.....>.-O..O....>O..O..>..O..>..._...O..O..>..>......._. A--mmmememeen, -AT--G-----C--C-AG--C-----------GA-C...........
O_CM.MVP5180
O CM.ANT70
SIVCPZANT
SIVCPZGAB

Vpr _Q H 1Y E T Y G D T W_A G_V_E A I _I_R QQ L L F I_H # F R I_G CR H S R I G V . . . .Vpr

R.HXB2R  GCAACATATCTATGAAACTTATGGGGATACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACAACTGCTGTTTATCCATT..TTCAGAATTGGGTGTCGACATAGCAGAATAGGCGTT

1761

| G_C R H S R I G VvV . . . . 1888

Nucleic Acids
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Nucleic Acids

Tat CDS start Vpr CDS end
(frame 1) |-> <-| (frame 3)

_FR.HXB2R

FRHXB2R % L D R G_E_
momwﬁ -T=C-GG—-A—-GC-

E.SOSE7253 .-TC--GG
G.92UG037 . T---—-GG-
-T--C-GG

CCU)?(TITITITI

I
o

;-;E
28

CZwONoo ~T--A

0
Z:
2z
Y

S.NY5CG ~ .-T
LACH320A .-T--A

O
»
@
N
O
@
.
>

S.WEAU160 .---C

0
pok
B
>
>

N.RL42 -T--A:

— BW.96BW0502 .TTG
11246 . TTG-C--G---A
301904 .TTG-C A
301905 . TTG A
.21068 . TTG-C---A--A
301999  .TGG A
.92BR0O25 .CTAA
.ETH2220 .TTA
2276 =
.ELI ..ﬁ..

_ZR. -84ZR085 .
G.94UG114.1 .
_VI850 .GT--C
“FLFIN9363 .-T
—BR.93BR020.1 .
FI.HH8793-11 .
_SE.SE6165
_BE.DRCBL
_BE.VI991

H_BE.VI997

UJOCCCZCCZDC

EEEEE

UUOOOOOOOOwwwwwwmmm>>>>mmmm

DO

|
CNNNNI‘I‘IUJ
Py
z
o
e
H

'|'|<

Z-A-C-Go-A--G- ﬁ

AC_RW.92RW009 . TTG-A
ACTIN.21301  .-TG
ADT ZRMAL .
AE_CF.90CF402
AE_TH.CM240 .
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
>m|E.EM8

>O_|0_u PVCH
AGI_GR.PVMY
AGJ_AU.BFP90 ..._.>.O A
BF_BR.93BR029.4 .-A

N_CM.YBF30  .----CT--A-----.. . 5516
O_CM.MVP5180 C----GA--C-—-A- 5967
O_CM.ANT70 -GA--C----A- 5983
SIVCPZANT TGC----T-AC 5304
SIVCPZGAB  .CTC-C--A--A---AG-T......CC----=-T-—-A--.........====-GAC--G----------A--Cmov ol A Ge AT oo AT rremeeeee C---GCT-----T-A- 5989
Tatprotein CDSstat M_E_P_V_D . . . P_R_| _. E P W KHP G S QP KT A C TN C Y C KK C C_F_Tat

Vpr T R Q R R A~.70. R_N_G_A_S R_.—. $_Vpr protein CDS end

_FR.HXB2R . . V_K_S_V_A_F 1925

R.HXB2R  .ACTCGACAGAGGAGAGCAA....... GAAATGGAGCCAGTAG......... ATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCAGCCTAAAACTGCTTGTACCAATTGCTATTGTAAAAAGTGTTGCTTT 5926

1728

Sawoua9) 919|d woD T-AIH
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G9-V-
IOOO'”'”'”UUU

Tat, Rev\ /intron
|-> Rev CDS start (frame 2) exon endV/ start

“FR.HXB2R
“FR.HXB2R
“FR.HXB2R
E.Q2317
E.SOSE7253
G.92UG037

CCU)?(TITITITI

CU>>>>CUCUCUCU

o
UJOCCCZCCZDC

S.NY5CG
L.ACH320A

S.WEAU160

N.RL42
— BW.96BW0502

onr
1%
A
N
O
®

0
pok
B

OOCUCUCUCUCUCUUJ

000

222232

O
DO0AD

(¢}

O
cNNNNmm

UIU

....... o......o...ﬁ..>o....o
R.NDK GG
~ZR.84ZR085 CeneeneGeG

G.94UG114.1 ----TT-C--G--C---G---G----G
Y/ P — RcTcitol O I
“FILFING363 - T-CTGG-C-TGC--G-GG-
~BR.93BR020.1
FILHH8793-11 -
TSE.SE6165 -
“BE.DRCBL -
TBE.VI9OL -
H_BE.VI997 -
H_CF.90CF056.1
JTSE.SE92809 - T----G--C-TC--CAG--G-G
J_SE.SEQ1733 - T-+-G--C-TC-CAG-G-Grrrr

A-C--A--C

Go-Acerme-A-Cr-Ge-Crmmmnen 5400

'|'|<

AE CF.90CF402  ----rme-C-AmeCo-TC-GAmrmmrGrmmrmmemmemmemmemmennn
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264

~AAC-G-C—G-

AGI_GR.PVCH
AGIZGR PVMY
AGJ_AU.BFPQQ  ------ o...o..o..qo...>o.-o G
BF_BR.93BR029.4

N_CM.YBF30
O_CM.MVP5180 ...-—-C- OO..-.OO OO> -G- ._.>..O>O> A--A---A-C--G--C--G----- 6084
O _CM.ANT70 ...OO A...-G- 0>-.O>O>....>...> C--G--C--------
SIVCPZANT
SIVCPZGAB ..0..._.>._. ._.>..-O.-..O
Tat H C_ Q V. C F I_T K A L G I_S Y G R K K . .
Rev CDS start |_<_|>|o|x|.|.|m|o|.|.|o|m|_u|m E LIR . TV RLIKTLLY QS SRev
exon/intron

Nucleic Acids

R.HXB2R  CATTGCCAAGTTTGTTTCATAACAAAAGCCTTAGGCATCTCCTATGGCAGGAAGA......AG...CG...GAGACAGCGACGAAGAGCTCATCAG...AACAGTCAGACTCATCAAGCTTCTCTATCAAAGCAG 6046

Sawoua9) 919|d woD T-AIH
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Nucleic Acids

Vpu CDS start (ACG start codon in HXB2R)
|-> (frame 2)

1868
1783

FRHXB2R _$ V . .~ # T C N_A T Y # . " ""# NS S NS S I SSSNNNSNSCVVHSNHR. . I
“FR.HXB2R # Y 1992
"FRHXB2R V . .

momwﬁ ......
E.SOSE7253
G.92UG037

CU>>>>CUCUCUCU

2y dd v =
OHTHO
<4t
bs)
PAEEN
g

S.NY5CG
L.ACH320A

S.WEAU160

onr
1%
A
N
O
®

CUCUCUCUCUUJUJ

0
pok
B

w O
z
b3
£
i
N
i

" BW.96BW0502
11246 - .
301904  ---mv B o TTAGATTTAGATTAT-A-T--=-Gr--Gormenv

OOOOOOOCD
EEEEE
o
=
©
o
al

O
cNNNNmm

UIU

_ZR. mAN_Nomm
G.94UG114.1 ------ . .
“VIB50  ------GTGTTAAATA---T------T-TC-TA-T-GT.............. T-GC-A---GG----C-------A----=---C----mee-e-Comoooemmm AT TAT -
"FLFIN9363  ------ / T-T=-m-..
“BR.93BR020.1 ------ ...A-C- -TC-AA-T-GT. . A-T----C-TAT.
FI.HH8793-11 -G .

_SE.SE6165
_BE.DRCBL
_BE.VI991
H_BE.VI997
H_CF.90CF056.1
J_SE.SE92809

'|'|<

o= TA=-T-A-TATAT--G..
TCCTGC-T-..TA--—-A.. —T-TCm
T--TCATA--T-..TA----T. A--T-To-C----CG--A--
ARTCAAGT A-C-Tooorm ToAT TG A oo TA e TT-CC- T G-A-—-A T GTAT-

TT-T--C---—-C-

AC_RW.92RW009
AC_IN.21301 -
ADI_ZR.MAL
AE_CF. woO_u&om
AE_TH.CM240
AE_TH.93TH253 .
AG_NG.IBNG  -G----GTAATAATTA-C- L, T--A
AG_DJ.DJ264 .O....O._.>>._.>>._.._.>...._.....O ._. A-~-T--T--G...

T-G=-A---G T T---CoremeneAr
s s
ACC.GCCT--A—-T--AGT-CTTTGTGTC-T-—AATG -C--A-A—-TGT-..~C-T--...

AACCTG-A--TATG 0._.0._.0..._.0

O_CM.MVP5180 ...ACG....C-G-T---T-AAGAGA..

O _CM.ANT70 ..ACG....C---T---T-A--GGG... ..ACC-GC-------- A--ATTA-TAGT-CTTTGC-GT-T---AATG--A--T-A---GGGT-..
SIVCPZANT -CTCTTAATGAC--ATATATTT-AGTATGC-TTT......ccomsrr. C-T-....... -T------=-T-C--.....T-G-T--TC---A-AC.-T---..CTCT---AG
SIVCPZGAB ~ ------ TATG....... ACTC---T-GT-GG-T--G.....c0ouevrnes TTC-C...AT-T------ GC---A-T-C-TGG........-A--.. TT-GTATAT-GGG---.C-T-AT--A- ._.OOOO... 6208

Vpu protein CDS start _M_Q_P R . P IV A I_V A L V_V A I_I_I_A I V. V W_ S I V_ I I . . E Y Vp

R.HXB2R  TAAGTA.......... GTACATGTAACGCAACCTATAC............... CAATAGTAGCAATAGTAGCATTAGTAGTAGCAATAATAATAGCAATAGTTGTGTGGTCCATAGTAATCATAGA.....ATA 6150

Sawoua9) 919|d woD T-AIH
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Env CDS start (frame 2)
-

W W w
|

e
I
x
@
N
o
FH*
FH*
m
z

BFRHXB2R # _# G K Y $ D # # E K $ . T G % L 1
ATKE.Q2317 - -A=-AG--Ar- e
A_SE.SOSE7253  -......-A---T-GC--AG-..
AUG.92UG037  -......-A=---T-GC---AG---...
A”UG.U455 L -AA--T-GC---AG---...
B_US.JRFL
B_AU.MBC200

B_US.MN

B_US.NY5CG

B_NL.ACH320A

B_US.SF2CG

B

B~

OOCD

@)

(eleXe)

(ele)

'I'I'I'I'I'IDDDDU

IOOO

_BE. VIgol ...

AC_RW.92RW009
ACTIN.21301  -..
ADT ZRMAL -
AE_CF.90CF402
AE_TH.CM240

AE_TH.93TH253
AG_NG.IBNG -
AG_DJ.DJ264 -
AG_DJ.DJ263 -
AG_NG.92NG003.1
AGT ZRZ321B  -..

AGI_GR.PVMY  -..
AGJ AU.BFP90  -..
BF BR.93BR029.4 -

N_CM.YBF30  -..
O_CM.MVP5180 TA...GT- Mo \pwﬁ CA-G-T...--~-GG.G--C.. oo>>>..0....>...._.._.>>oo>o> >...>o T
rameshi
O _CM.ANT70 TAGG--T--T----A-T.
SIVCPZANT " -TTA-TATAGATAG
SIVCPZGAB |TAA= T GETT.Grm oA G- CTTAACCTAATAT- GG T A
frameshift

Vpu .. RKILROQ .RKID.R _.Ilo R_. . . . L IER . . AEDSGN_. . . . . . . . . .Vpu
Envelope gp160, gpI20 and signal

cleic Acids

Sawoua9) 919|d woD T-AIH
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Nucleic Acids

Env signal peptide end gp120 start
> <...-| Vpu CDS end

B_FRHXB2R GAGAGTGAAGGAGAAATATCAGCACTTGTGGAGATGGGGGTGGAGATGGGGCACCATG......CTCCTTGGGATGTTGATGATCTGT.. AGTGCTACA...GAAAAATTGTGGGTCACAGTCTATTATGGGGT
B_FR.HXB2R |mlmlm|o|m|_|w|>|r|<|m|_<_|0|<|m|_<_|o|_._|_._|u|.|#|n|<< D VD DL # # C Y # # K I V.G H S L L W _G_ 1924
B_FR.HXB2R CE R Y .
BFRHXB2R $_ E $§ R R N I S T C G D G G G D G AP # _# ST G C$ $ S # AV ILH#HEKNTCG S5_
ATKE.Q2317

A_SE.SOSE7253

A~UG.92UG037

A”UG.U455 . .-ﬁo...ﬁ.> >..>..ﬁ.
B_US.JRFL A
B_AU.MBC200 A
B_US.MN .

B_US.NY5CG ...AAT-ATCAGCACTT

B_NL.ACH320A AAT-ATCAGCACTT

B_US.SF2CG - ---G--CCAGGAG-... AAT-ATCAGCACTT.

B_US.WEAU160 --G--TCAGGA--...AAT-ATCAGCACTT-----A

B_USRF  -wemr ~-TGAGGA--...AAT--TCAGCACTT--—-A .

B_CN.RL42 e C--G--TCAGGA--... AAT-ATCAGCATTTA-rmemmmmemememcece .

C_BW.96BW0502 -------T=-G--T--TGA-...

C_IN.11246

C_IN.301904

C_IN.301905

C_IN.21068

CTIN;301999  ------

C_BR.92BR025 ~G--G--T-C-GAG-... AAT----A-CAAT

C_ET.ETH2220 “T--G--T-C-GAG-....AAT--TCA-CAAT----

D_ZR.Z276 G--G--T-G-GAG-... AAT--TCA-AACT T-----/

D_ZRELl - C--G--G--T-G-GAGA...AAT--TCA-AACT

D_ZRINDK - C--G------G-GAG-.. AAT--TCA-AACT T-----A

D_ZR.84ZR085  --r-rmren G--T-A-GAG-... AAC-ATCA-CCCTT----Armrerev

D UG.94UG114.1 --------G=----C-A-GAG-... AAT-ATCAGCACT T-----A

FVIB50  -eieee- Gm-G--TGC-GAG-.. AAT---CAGCACTT-GrorAmemCTTT-A

F_FLFIN9363 ------ G--G--TGC-GAG-...AAT--CAGCACTT-G-A-A------CTTT-A

F~BR.93BR020.1 -G--G--TGC-GAG-...AAT---CAGCACTT-G---AG

G_FLLHH8793-11 ----------G~-T-G-GAGA...AAT--ACA-CACTTA--A-A-

G_SE.SE6165  ------m- C--G--T-C-GAG-.. AAT---TA-CACT T-----A--

G_BE.DRCBL  ---emeorce G--T-C-GAG-.. AAT---CA-CACTTA----AC

HBE.VI99L  ----r-T----C-C-GAG-...AAT-ATCC-A-CTT-------

H BE.VI997  ------T-AG AAT-ATCC-CAAT--------

H_CF.90CF056.1 ------- T-----C-C-GAG-...AAT-ATCC-A-CTTA

J SE.SE92809  ------—- T----C-C-GA--... AAT-~-CAGACCT T-------

J SE.SEQ1733  ----meme T----C-C-GAC-.. AGT--CTGA-CTT-

AB_RU.KAL153-2 TCAGGA -mr-Armmemeeen .

AC_ZM.ZAM184  -----nm- G--G--T-CCGA--.. >>ﬁ..o> CAAT e ToreraT-T-A.....

AC_RW.92RW009 ---T--G--C--TGAT-...AAT-ATCA-AACTT----G-G-----A--T---,

AC”IN.21301 ... AAT-ATCA-CAAT----T--

ADT_ ZR.MAL AAT-ATCA-AACT

AE_CF.90CF402 AAT---CC-AACTT----A------
AE_TH.CM240 .. AAT---CC-AACTT----A
AE_TH.93TH253 --C-C-GATA... AAT-~-CC-AACT T----A------
AG_NG.IBNG ...AAT-ATCC-CTCTTA---

AG_DJ.DJ264 T-G-T-C-GAG-..AAT-ATCC-CTCTTC-

AG_DJ.DJ263  --------T--G--TGC-GAG-... AAT-ATCC-CTCTTA----A-----T--G--C

AG_NG.92NG003.1 .. AAT---CA-CACTT-----C----T-G--TT-
AGT ZR.Z32IB  --A-w--mm- G--T-C-GAG-... AAT--TCA-CACT TA----A------G--TT-C.
AGI_CY.94CY0323 --------T--G--TGC-GAG-... AAT-ATCC-CACTT----GA-—----A--TT-
AGI_GR.PVCH -

AGGR.PVMY  -~-C-rrn-T-G--C-C-GAG-...AAC—-TCC-C-CTT—-C
AGJ AU.BFP90  ----------G--T-C-GAC-...AGT---CA-CACTTA---A-
BF_BR.93BR029.4 ------- G--G--TGC-GAG-...AAT---CAGCACTT-G---A-----—- .
N_CM.YBF30  ~A-r-T--G--TGC-GAGTGGT-G-AT-G-GAT-AA-A-TG-T-r. TT--TC-TCTAT..-T--A-TA-GC---C-AGGTA...-T-GGT-T..
O_CM.MVP5180 --A--A-T-A--......A--.. AACAAC--GAA-TCA--—--C-TA...TA--A......GC-A-G-CTT--C-A~-CCCA-~TTG---TA--GT...A--Cror--AT-Coroem-Tee-Coroeme 6387

O _CM.ANT70 AAC-AGAA-TTA---CC-T-... TA-T-A......GC-A-G-CTT--A-A-CCCCA--TTG. A--CTT-...~-.C-GC-A-AT-CA-

SIVCPZANT - -GGC-TT-C-AA-CCA-T-TATAGAG-AG-GG--G... A-TG--GAC-AT--A----A-TC-—--A~ 5721

SIVCPZGAB  —-A--A-T-m-GA-GA-AGAGAC——-ACA-CTTACC-T-ATTACA-T-—AACA. ... A-CATTT--C-A-CCCCA—-.. TTGA-C..rsr. TCTG-GroeAcreeAcersAreromes A 6413

Vpu ESEGEISALVEMGVEMGHHA . .P WDV DD L ..$ VpuCDSend

Env |m|<|x|m|x|<|o|1|_.|<<m<<o<<m<<oqz____._.o_<__._<__o. AT . EKLWV TV Y Y G VEw

©

sswoua ale|dwod BAIH
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B_FRHXB2R ACCTGTGTGGAAGGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGT 6484
BFRHXB2R T C V E G_S N H H S I L C I R C $ S I $ Y RGTS$CLGHTCLCTHRPOQPTR RS S | G 196
B_FR.HXB2R PVWTFKEATTTILFCASDRATEKANYDTEV HNVWATHAC CVP T D P NP QE V V LV 210l
B_FR.HXB2R "R Y T M F G P HMGPV Y P QT P T HK K $§ Y W _ 1877
ATKE.Q2317 -t A—-CAT---A 5948
A_SE.SOSE7253 C-GCAT---AA 5697
A~UG.92UG037 G C--AAGA--A 5860
ATUG.U455  -eeememeee- A--T---GTT A---AT--- 5929
B_US.JRFL A 5797

B_AU.MBC200 C-----C-—-A-C 6479

B_US.MN A 6495

B_US.NY5CG CA 6436
B_NL.ACH320A C----A 6485

B_US.SF2CG G 6489

B_US.WEAU160 A 6479

B_US.RF A 5999

B_CN.RL42 G 5867

C_BW.96BW0502 C--A A-—-T---A 5985
C_IN.11246 A-TCT---A 5816
C”IN.301904 A--CCT---G 5831
C_IN.301905 A-G--T---A 5831
C_IN.21068 A--—-TA---A 5831
CTIN.301999  --ememmemres T A-G--T----A 5859
C_BR.92BR025 Aceeeoe-AA--T T A-G--T--—-A 5839
C_ET.ETH2220 ......>.....>..ﬁ.q G-C-T C G T-G-GT---A 5893
D_ZR.Z226 G G A---A-C-—-A_ 6483

D_ZRELI G > G A---C-C——A 6026

D_ZRINDK  G--A-A T G A-—-A--—A 6015
D_ZR.84ZR085 A-eeeA G A---A-C--AA 6005
D_UG.94UG114.1 G A T A A--AA-C-A-A 5835
FVI850 T-TC--AA 5830

F_FI.FIN9363 T CTC-... 5816
F~BR.93BR020.1 TeeT TC---A 5815
G_FI.HH8793-11 G GA-CCCC-A-G_ 5892
G_SE.SE6165 A--A-TA—-A 5887
G_BE.DRCBL BN Sy [T ", - o..>o...ﬁ.>>9 ...... >.o .............. y p— 3 R T A--AATA--AG 6444
HBEVI99L G A A-G--C-—A 5862
HTBE.VI997 G G GA-G--CC--C 5789
H_CF.90CF056.1 GA-G--CA-—A 5824

J SE.SE92809 T--A-G GA-GAATC--CC 5803
JSE.SE91733  ----=-Ar---GA--Tor-AGr-rm-TormrmeCrore-Torermemmamecees AG=-To-AAA-<mwmeceCrmeme Tormemcas S . y g N GA-GAGTC--CC 5804
AB_RU.KAL153-2 GG A--CC-—-AA 6516
AC_ZM.ZAM184  --mecee-GA-wmronn A---T---A 5851
AC_RW.92RW009 § p—e A--CAT-—--A 5822
ACTIN.21301  <oemmmeceee A--T---GAG A--CAT---A 5829
ADT__ZR.MAL G A--A-C-—-A_ 6055
AE_CF.90CF402 A--TACC—-A 6520
AE_TH.CM240 A--CACC---A 6052
AE_TH.93TH253 T A A-GCACC--A 6471
AG_NG.IBNG T A--CAT---A 6011
AG_DJ.DJ264 Te-Geer--A-CAT---AA 5836
AG_DJ.DJ263 - T A-CAT--AA 5835
AG_NG.92NG003.1 GA--ACTC-A 5828
AGT ZR.Z321B C--AGT--G 5693

AGI_CY.94CY0323 ----------- GA--C---GAG CTC--A- 5854
AGI_GR.PVCH T---CTC--AC 6523
AGI_GR.PVMY A--T-TC--AA 6517

AGJ_AU.BFP90 G A--TCTC--AA 6520

BF_BR.93BR029.4 T-----T. TC---A 5839

N_CM.YBF30 - -A--A-----T--T--T--T-----T-- GC----ACC 6071

O_CM.MVP5180 ------A---G-A--G---G-AC-AGTA-----C-----T-----------CCT-ACAAGC--T--ACAG------A------- AT----A-----C--T--T-----T-----T-----T---T-TCC-C-A-G_ 6522

O CM.ANT70 AT----A T--T. CT---T-T---TATCC----CA 6532

SIVCPZANT A--TACCAGT--+-G--A-T---T--AG-T-TATT...-~-TAG-C- 5853

SIVCPZGAB Gr-Acrim T--T----GT--T--G------ T-TC-TCC 6548

Envgpl20 _P_V W K E A T T T L F C A S D A K A Y D T E V_H NV W A T HA C V P T D P N P _Q E V_V L VEnv

Sawoua9) 619|d woD T-AIH
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Nucleic Acids

RHXB2R  AAATGTGACAGAAAATTTTAACATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCAC 6619
FRHXB2R K C D R K F $ H V E K $ H G R T D A $ G Y N olﬂl_,\_lo|m|_Al_ul_A|>|_<_|o|_A|_Izl_ulql_.|o|$|ﬂ|x|<|_._| 2007
“FR.HXB2R L TP L CVSTEK| o ~ T 2146
FRHXB2R $_ M_$_Q K I [T C_ G K M T W $ N R C M R 1 $ S5 VY G | KA $ S H V3 N $ P H SV L V 3§ S A_ 1914
momwﬁ c

E.SOSE7253
G.92UG037
G.U455 C

~AUMBC200

S.NY5CG
L.ACH320A

S.WEAU160

C----C---G-T--T-G 5995
-CG---G-T--CA 6064

2}
z
=z

n
1%
A
N
Q
®

CCCZCC:D%CCU)XTITITITI
[y
Y
m
[

n
T
B

sawouas ae|dwo) T-Al

OOOOOCUCUCUUJUJUJUJCUCU))))CUCUUJUJ

“CN.RL42 ---C.

—BW.96BW0502 A G--T- C G--G

—IN.11246 G--G

—IN.301904 G--G

—IN.301905 G--G CCC------A--T-A 5966
—IN.21068 G--G C-C----G-A--T-G_ 5966
C_IN.301999 C G--G C-C----G-A--T-G_ 5994
C_BR.92BR025 C G--G CG---C-C----G 5974
C_ET.ETH2220 G G--G C----—--C--T-A 6028
D_ZR.Z276 A C-C-inC-T 6618
D_ZR.ELI A C-C------C--T-G 6161
D_ZR.NDK A T
D_ZR.84ZR085 T T-----A
D_UG.94UG114.1 - g E— G
F_VI850 G-C------C--T-- 5965
F_FI.FIN9363 T C--mme- T--T-- 5951
F_BR.93BR020.1 ------ ACA. C----G-T--T-G 5950
G_FI.HH8793-11 {C TSNS ¢ | U J—— [oRum—— C--T-- 6027
G_SE.SE6165 G CC-----C--T-- 6022
G_BE.DRCBL G CTORNEeE. - (o C--T-- 6579
H_BE.VI991 G---T C-C--G-C--T-G 5997
H_BE.VI997 T C-C--G-C--T-G 5924
H_CF.90CF056.1 O T-G--A C-C----C--T-- 5959

GA--ee-T--Awn-C-ConT--T-G 5938
-

AC_ZM.ZAM184 A

AC_RW.92RW009 G-G
AC_IN.21301 G AG
ADI_ZR.MAL ~ ------ C----- GGG
AE_CF.90CF402 A
AE_TH.CM240 A
AE_TH.93TH253 A
AG_NG.IBNG A G
AG_DJ.DJ264 A G
AG_DJ.DJ263 A G
AG_NG.92NG003.1 ------ A------- C
AGI_ZR.Z321B C A
AGI_CY.94CY0323 A-----G--C
AGI_GR.PVCH = ------ A-mmmmemmeeee e G-----AG--C.
AGI_GR.PVMY A
AGJ_AU.BFP90 A T
BF_BR.93BR029.4 A G-T A
N_CM.YBF30  C-----A--T-----A-----T------ G-----A-A----
O_CM.MVP5180 C T--C---G-T--A
O CM.ANT70  C-----m-mme- TG-C-----T--A
SIVCPZANT

SIVCPZGAB A-T----TCA

Env gp120 N_V_T E N_F N M_W_K N_D

N
>>

>

>
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RHXB2R  TGATTTG...ooovcooooerciirn AAGAATGATACTAATACCAATAGTAGTAGC........corvve.. GGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATAT 6706
FRHXB2R _$ F # . U T # E $ Y_$_ Iol _$ $ # .~ __ # E NDNGTERRDKIKLLF QY 2028
FRHXB2R _D [ . .~ T KNDTNTNGSSS 77T GCRMIMETRKTGTEITKNC S F N_T2175
FRHXB2R L[ # .~ —"EFRMI LI PIVVHE "% GES$SIWTRIKTETRTSKT AT ST 1938
E.Q2317 AA=G-C.. CAAG-GTCC-CGrA i, —C-GG-A~GC T s 6146

E.SOSE7253 C .-A-GCC...--CG-A-CCCAG... AATGTC-AC-C-C-...~-T-T--GA--G-Grrmrmememmmemecn 5898

G.92UG037 CT--AAC... . TC-CCA--A-TCormeren-C-TC-Crrorr AAT-CTCAG-T-ACAT-G-A-—-A 6082

G.U455  -A-CA-C..
G--G-
c z_moNoo

S.NY5CG
L.ACH320A
_GGGA-GG

S.WEAU160 -A--G--AATGTGACTAATTTG...
---GCTAAC......ceeeee T

2}
z
=z

.-CGA--G---C- 4>AOOO A-G----TAGT...
..GGGA--G---C--AT-CC-C------ TAGC

n
1%
A
N
Q
®

CUCUCUCUCUCUCUCU>>>)>CUCUCUCU
CCCZCC)%CCU)XTITITITI
[y
Y
m
[

n
T
B

B_CN.RL42 -A-----

C_BW.96BW0502 AA ........O...O..O AT-T--A--C-TG..

C_IN.11246  AA--G-T ACCCAA--GGT-CCTAC-A-GAT

C_IN.301904 AA--G-T A-A-A-G---GT-CCCAC-A-GAGACC

C”IN.301905 AA--G-T..

C_IN.21068  AA--G-TAAC..

C_IN.301999

C_BR.92BR025 -A-CAGA......

C_ET.ETH2220 --C-A-CAAA..

D_ZR.Z276 A---GAA...... TGATGGAG---GT--CA-TG-AG-A

D_ZR.ELI ----GAA... --GGA-C-A-GGC--T-TGG-G-AC-AT.....

D_ZR.NDK ---GAA....... .

D_ZR.84ZR085 ----GCATCG.. ...T-CC.--C-...G--A--CC A

D_UG.94UG114.1 -A-C-G-. - SCA L ..-GA--GGC---- 6027

F_VI1850 -A--GCC.. GTCAGGAAA--CC---G-CA--GC------- T--- 6025

F_FI.FIN9363 -A--GCC.. GAC-C-CT-TCTGACCAAAGC............ A-T-CCC---AGGAA--ACC---G-CA---C------- Tommmmmmeeee 6041
F_BR.93BR020.1 AA-CA-TGCCACCAATGGC............-CC-----C----T-G---TC-A- O>0.0.ﬂ -CA---C------- A — C 6043
G_FI.HH8793-11 ----GCA

G_SE.SE6165

G_BE.DRCBL ...O> A -CA---A--G---TCGG- >...ﬂ0 O.ﬂ

H_BE.VI991  -AG-G-AAATGCA
H_BE.VI997  -A--A-A....
H_CF.90CF056.1 -A--G-C

..-CA=--TA~-A~-A-GT--~-AC---CA
GACA A CTCAGCCmrr oo

JTSE.SE92809 -A-CA-C “CT-G-A-C-G-----A-C---AC~T.
J_SE,SE91733 C--CG-C -T-G-A-C-A--G--AG------A---T.. ATGC--GC-AC-ATAGTCCT-A-ATCx-Grremremrmmroemmecs G- 6026
AB_RU.KAL153-2 ----—- .

G--G-G-Tormr-Grmmemee Corermm., oo - AAA-TGATG-Aw-Gormrmmmmememanenc C--
~Co-GT-CC-A=-C-AACC...covoeroooemeooeeomroererrenere o) - . N —— A-GG-C 6046
AAC-TT-C-GATGACAT

AC_ZM.ZAM184 ~--GCC.

.>>o.4...>oo..>a>q>.o..>ﬁ.>o ......
ATATA-C--AG--AG-+-Grrrrmroroee T--- 6708

AG_NG.IBNG GTGACAT--T--Go-Anmmeemmmeemmmeemmmeenae 6227
AG_DJ.DJ264 T-TCT-GGGACAT-Co-m-Go-Anmmemm-Toemmmmemmmen 6055

AG_DJ.DJ263 -A--G-CAACAGCAGCAAT.. ACC-T-GAT- o._.o>o>._. Co--AG--Annmmmmmmmmmmmmmmmeee 6084
AG_NG.92NG003.1 -A--G- O>>4._.O._.>>O>O.ﬁ>>._.0._.0>00>®0 O..OO >O G-G-TGGG-CC- >0004>00:: T-T-AC--A...GAA--AGC-AACA-CT------mmmmmmmmmmmeaan 6071

AGI_ZR.Z321B C--CA-C...ccooevvvrrerirririrrcrnrens -GG-A--GC- OOO>O.:>>O -TC-CAGCTGAAAT-C-------A--------T--T----AT----- 5903

AGI_CY.94CY0323 -A--GCA .
AGI_GR.PVCH -A--GCAACTATAATCATTAAT.. .AAT--C- 0._.0 G-A-AGT-C--C---A---m-mmmmmmmmmmmceeeen 6763
AGI_GR.PVMY  ----GCA............ccvecvts000ee."CCAT--AA-G---T-------CCCC-......oerviirrnn ACC-C-AAC-—-A-Grrmrormrmmmmmececen 6730

AGJ_AU.BFP90 .>..ooq>o>j>ooq>>o>>>>o>j>ooq --CA---G--C--AT-G--CATTAG-TAACAATAGTACT............... -T-G-AGATGATATC-GCAAG--A-------s=mmmmeeennneee 6772
BF_BR.93BR029.4 -A--GCC -AC- ooo...>oo>>.:ooio o>-..o ....... oo 6052

N_CM.YBF30 0-..>OO._.>._.OOOO>OO>>>OO G el e A GC 6299

O_CM.MVP5180 A---C--....coovviiiiiniininn, T---G- 6729

O CMANT70  AA-CA-A.......ccooeveiieininen, ..O..O..O..._.O>O..._....O 6721

SIVCPZANT  A-GA- >0>>._.OO>>O>OO._.>O>>O>OO> 0._. O>>0>..> G---AGTA- O>OO> AGACAACAACACCAATAGTAGA..T--C-TG-A-........ceeevne C--C--G-A--TAAC--T---CA 6099

SIVCPZGAB -A-GGCTAACTTTAGCCA... .GGC--AA-AC----C-AACCAGAC-TCTT-... .C--A--G---mmm-- T--A--T---G- 6767
Env gp120 b_. . . . . . . . . KNDTNTNSSS ... .. .. . GRMIMEKGE I KNC_ S F N_IEnwv

cleic Acids
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Nucleic Acids

RHXB2R  CAGCACAAGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAAT ..o GATACTACC............ AGCTATAA 6799
“FR.HXB2R H KHKRGS$GAERICIFLS$TS$VYNTNR RS # .. "7 8"y yo# 7% L $ 2052
“FR.HXB2R Iw TS| mlolx|<|o|x|m|<|>|ﬂ|ﬂ|<|_Alrlol_ P I"D N . . T T T T DT T . TS Y K 2206
“FR.HXB2R AQASEVRCREKNMATFFINTLILS Y QS$ 1 # =% T T_# _._ _#AT 194
E.Q2317 o o.-..o>>o....o A AGA T T Comrienrer i ¢ TA=-GA e AATC-GGG-GT..im GAA=-G 6242

E.SOSE7253 G-C---GAGC---G-A---AAA G--A-—-TA~-G--AATGGTAATAAC........ AGTAATAACAG--G-............. GAG---G 6009

G.92UG037 G-C----GAAT--+-G-A----AAT-G-G-T----T--C-- ....GGTAATAACAG--G--AT..........

G.U455  G-C---GAAC------Ax--AAA-<-w--T oo To-Crrrmemeee G

-C A-G TC
“AU.MBC200 T-C

-C
S.NY5CG
L.ACH320A

S.WEAU160

2}
z
=z

n
1%
A
N
Q
®

CUCUCUCUCUCUCUCU>>>)>CUCUCUCU
CCCZCC)%CCU)XTITITITI
[y
Y
m
[

@
Py
3
-
Q

G--GGGTAATATTAGCCCTAAGAATAATACTAGCA---A---TAGCTATGGT...-A-----C 6356

B_CN.RL42

C BW.96BWO502  A-C---GAAC—-

CTIN.11246  A-C----GAA---rmrcn- G-AA

CTIN'301904  A-Cor-GAA-m A G-AArronCo-TGoerrsnO-Conme

C_IN.301905

C_IN.21068 TAT--G 6167
C”IN.301999 AATAAGAGCAGCTT-G-AACTCTAGTAAG-CT-—G 6219
G BR.92BR025  G-Coro-GAAG--A - AGAG-G-T-CrrmesCorene .AGTAGTAACAC-T--GGT.......... GAT-—G 6151
CTET ETH2220 AC-—GAAC--—-A——-AAAAG—G-C-- _GAT-—G 6202

D_ZR.Z276

D_ZR.ELI

D_ZR.NDK

D_ZR.84ZR085 ~ A-C-r-GTAG--CG. A--AG-A-C--T-C-n-C

D UG.94UG114.1 A-C---GAA------A----AA-A-Cr-T-C-Grr-Cormrmemmmrcemens G- oo..>>....>..o..

FVIB50  G-C---GAAG------A---AA--T----TT--C--GC GG GC---...

FFLFIN9363 G-C--—GAAG--GA--A---AA T-C-—-GC G GA--=-=-CAGCmr..rmmmovrcerosrrrrrrrerrnn A--A--G-AGGGAA..... GAA--G 6140
F_BR.93BR020.1 A-C---GAA------- >....o>..q ..... 3 o S G--A---CA-C ..-CA-C-G 6139

G_FI.HH8793-11 A-C---GGAA -AT--G 6213
G_SE.SE6165 A-C----GAA---

G_BE.DRCBL  G-C----GAAC-G--+-A----AA-A--GCr----C--GCr--Cr--G-AC---G-Gr----TA-G-GATGAATAATGAAAAT ... AATGGTACAA--G-—A............ T-G--G 6765
H_BE.VI991 "GT-ConreGCoronre G- GC e Conr G AG--T-—G-AGG TGAA AGAAATAAAAG-GA--AT.. CAT--'G 6198
H”BE.VI997 -AG--C-G 6131
H_CF 90CF056.1 ACT—GTAC-———-A-—-CA-—----T-C-——-C-

J SE.SE92809  A-CT---GAA------

J SE.SE91733 A-CT---GAA------

AB_RU.KAL153-2 ..o....o>.o.o....>...>...>.> ............ c-C

AC_ZM.ZAM184 T-C----GAAC---A--A----AC .

AC_RW.92RW009 G-C--r.GAAT —-G-A--—-AAA--G--TG-T--Cr . -CA~-AT........... CAG-—-G 6143
ACTIN.21301  A-C----GAAC----G-A-=--AGA----G-T----Tw-Cormememns GGere-Gm-Gmrmens ﬂ. . -GGTTACAAG...... GAG--G 6144
ADT ZRMAL  A-C-C--GTAGG---T-A---AAG-...C AC C---e-C-G--A

AE_CF.90CF402 G-C----GAAC--CA--A---AAA- - G-G-TCCr---Crorerovs 0040....0..0...?..

TAG--G-AGTGTACAAAATAATAATAACAGTAATACTAG-GGACAAAATAATAGTCAT-AG-T--G 6865
AE_TH.CM240  G-C----GAAC---C--A----AA-----G-TCC---C-C . ~-G--GT...

AE_TH.93TH253 G-C----GAAC---T--A----AA
AG NG.BNG  A-C--GAAG--—A-r-AAAA-— GATGC-n C-
AG_DJ.DI264  G-C----GAAC-----A----AAA---C---TG-C----C-r--

AG_DJ.DJ263 G-C----GAAC A----AAA

BF BR.93BR029.4 G-C-r- GAAG—-~-Aw-CA-T-oorT-CromonC
N_CM.YBF30  A-C---TGAGC---C--A---AAA-A--C---TT--CT-TC-G g
O_CM.MVP5180 A-CT---GT-C-C-C--AC--AAA-G--C--A--C-G--TC-A--C-~-GT-TCA---C-G-GTAAGG-TA -CA--T 6834

O CMANT70  A-C---TGTT--C-A--AC--AAA-G-----A--C-G--TC-A--C---GT-TCA---T-G--GGA-C-GA--G-GACAAGCAGCACA.........AATAAGACAA-C-GC-AA............ -TG--—-C 6835
SIVCPZANT = G------G-AT-T-A--A----AAA--A--ATGA-A--CA-A--------- GGA---C-T--GAAGTGTC-GG-C.
SIVCPZGAB  G-CA--GAAT-----A----AA-A-AC-G-TC---T--C-A------GTGGAG---G-GG--AACC---GG---. CA—G 6860

Env gp120 S_T_S IR _G_K_V K_E Y AF F Y K LD I I P I DN_. . . . . . . . . . DT T . . . . S Y KEnv
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RHXB2R  GTTGACAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCCTTTGAG...CCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATAATAAGACGTTCAATGGAAC 6931
FRHXB2R V. D K L $ H L S H Y T G L S K G | L $ # # NS H T LLCPGMWTFC CDSKMS$S$S$ DV QW N_ 2090

FRHXB2R _ [ TS C N T S V I T QA C P KV S FE _P I P | HY CAP A G F A_ T K C N N K T F N G T 2250

FRHXB2R S_. 5. Q V. V. T P O ST HRPV QRY P TL # # O F P Y | VP RTILVILRFS$SNVITRRTSMTE 2005

momwﬁ AATAT-T=-C
E.SOSE7253 ---A-T--As-ee-Troeeen-C

G.92UG037 A--A-T--A-we-T-ren--C-C
G.U455  AC-A-T--Acwme-Toemeer

C "MBC200

S.NY5CG
L.ACH320A

S.WEAU160

2}
z
=z

n
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Q
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CUCUCUUJUJCUCUCU))ZDZDCUCUCUUJ
CCCZCC)%CCU)XTITITITI
[y
Y
m
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o
x
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UJO
z
b3
£
i
N

OOCD

Il
22222

301999  A--A-T--As-ee-Toon
92BR025  A--A-T--Armem-Temmeme
ETH2220 A--A-T--A A G---GAG-------Ax-e-Cosmrmn 6334
2276 A-A-T--A GAG----A-G 6936

ELl —A-T-Aer-Tore-C G----GAG-----A 6479

~ZR.84ZR085 ---A- T--Aceeees
G.94UG114.1 >o A-T--/
VIS0 -C-AT-
"FI.FIN9363

goooO000
D0-HD

CNNINNI'I'IUJ
Py
z
S
<
>
o
>
o)
-
>
o)

T-GG-T...--C--T G-- 6253
T-GG-T...
T T-GG--T...

“SE.SE6165  -C-A—-CA N, SN
"BE.DRCBL  ~Coree-Acaee-TGT o AC e -Aemme TomememmemeeA-Toemmen
“BEVI9IL  -C-A-T-A
HBE.VI997  -C-A-T--Ar--CoTrmmmemrmemmmeceme To-Coremmmemecs T eee )
H”CF.90CF056.1 -C-A-T--A

IOOO'”TITIUUU
DJ'I'I<
o
©
w
w
ps)

o
[
o
-
S>3
ek
>
.—'

AB_RU.KAL153-2 ---- T

AC_ZM.ZAM184 AC-AT-oooorTomes C---CGn-A--T
AC_RW.92RW009  -—-A-T--Ax----T--- T

ACTIN.21301  A--A-T--A--rm- a ....... A — o> T--AT...
ADT ZRMAL  -C-A-T--A----T A T T...

T

AE_CF.90CF402

AE_TH.CM240 ...>.._...>.
AE_TH.93TH253 ---A-T--A.
AG_NG.IBNG  ---A-T--A--
AG_DJ.DJ264 ---A-TC-A-
AG_DJ.DJ263 ---A-TC-A-
AG_NG.92NG003.1 -C-A-T-
AGI_ZR.Z321B AC-A- ._...>.
AGI_CY.94CY0323 ---A-T--A

AGI_GR.PVCH  --A-TG------ T-----CAA-CA--A---r--T--Cormmrmen GA-T--G---C..
frameshift

AGI_GR.PVMY  ---A-T--A------TGT----TC--------- A--T--C------, A--AAG-----

AGJ AU.BFP90  A--A-T--A------TGT----AC-----A------ G--T-——-A

BF_BR.93BR029.4 -C- > T--A----=-T--=-=-AC-Crrrrrmmmm-Trreemmmmmnnaas T-GG--T...

N_CM.YBF30

O_CM.MVP5180

SIVCPZANT A-A--T--AT-G-GG-AG-G--GAT-T-CA-—GT 6330
SIVCPZGAB Aceee-Tore-Cor-Go---AGAC--TTCA---A 6992
Env gp120 H_Y_C A P_A G_F A I_L K C N N_K T F N G_TEn
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17 A

R.HXB2R
“FR.HXB2R
“FR.HXB2R
"FRHXB2R Q_D_ H V__
E.Q2317 --GTT—CAG
E.SOSE7253

G.92UG037

AGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAG

Nucleic Acids

TAGTATCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAA.. O>>O>OO.ﬂ>0.ﬂ>>.q>0>404040>>4.ﬂ40>00O>O$ 7063
S T A V_K

6273
6448

G.U455

6508

C "MBC200

2}
z
=z

weTomemeAA

S.NY5CG

L.ACH320A A C

wn
1%
T
N
O
®
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S

S.WEAU160 G-----C----A c A G-----C---T
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z
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N
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<< 96BW0502

AA---C-G--AA---- 6561

11246
.301904

sawouas ae|dwo) T-Al

6377

OOOOOCD

AA---C-G--AA---

ZZZZZ
w
=]
=
©
o
a

@)

AA---C-G .>,

AAA---C-A--A 6415

O

(¢}

T--AA---C-G--AA--- 6466

o9

10D
m
_'
I
N
N
N
o

R.NDK

_ZR.84ZR085
G.94UG114.1 ---T-----C-A G
_VI850
"FILFIN9363 G--G
—BR.93BR020.1 ...Oq....O >O T
FI.HH8793-11 G T
_SE.SE6165 > T \ G
_BE.DRCBL A AC-------- T A A---C-G T
mm.<_®®“_. 7 7 >

CNNNNI'I'IUJ

'|'|<

IOOOT'TITIDUU

Ao -TA-CA---mmTroe-AA---A-T-Amme

7029
6465

AAA---A-T--A--T--

H_BE.VI997 A

........... AAA---A--T-A--- 6395
e A-AAA---A-T-A- 6394
6376

6383

®©
-
0
>
(%
n
i

7080
........ AG---A-T--A----
- AA--A-T--AA----

6406

AE_CF.90CF402

AE_TH.CM240
AE_TH.93TH253

AGI_CY.94CY0323 ~--Gr-e-Cormrmmrmecn T-G---G---C--T
AGI"GRPVCH --GT---C c-G C-T
e A e —y T-G--G----C--T
AGJ_AU.BFP90 T G
BF_BR.93BR029.4 G--G----C-GG

T--AGC G--T-T C
~-C-T--CCAC—A-TTCAGTG--TACT-

SIVCPZANT
SIVCPZGAB

Env gp120

o Aere T Ac-Aneo-Conre-CAA--A--T-Ax-T -

6430

LT O>> L AA--AT-G-CA--GTA-TCT 6656
TGGGAAAA---A-T--A--ATC 7098
.-G-A‘AA--AG---G-TGG-AAAAG--A-TTT---AGG 7099

-A-C-TACCA-AC-...A-CACTTC-——G-A-TGAA--GTCGCAAA-AT-ATC 6462
- G--TA-Cro-GT-A-TA-Tron-Ace-Toon T

-G-A-CA--ACTG-A---GTG-AG--AAGT-AA-A-- 7124
E_E V_V I_R S V_N_F_T_D_NEnv
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|-> V3 loop start V3 loop tip

“FRHXB2R M_T[_K
momwﬁ

E.SOSE7253 ---C-----
G.92UG037 --TC
—A

.-C---TG-C.. 6627

- .-C-TG-C.. 6394

..-C---TG-T.. 6569

6635

CCU)?(TITITITI

(I
O

;-;E
i

C "MBC200

S.NY5CG  --T
L.ACH320A

S.WEAU160

N.RL42 e
— BW.96BW0502
11246 --TC . .
301904  ---C--- . C-n-G-..
301905 --TC -C----G-C.. 6504
.21068 -C----G-C..
.301999 --TC
.92BR0O25 --TC-----A A
.ETH2220 ---C----TA
2276 -
.ELI

~7R.84ZR085  --rrmrv oA A---GC-CTA--
G.94UG114.1 --mmev § T--TGAG-----CCrrrrmrmr-CrTrorGor T-TrmemmemrcecsCoree T CAmemecA | meoemenen CA--+-C-CT-mn.. :C-.. -,
“VI850 A C--T--TGA--—--C-G GG T-AATA.. ACA-A. ..-C--GC-.. 6506
“FLFING363  ---A----T C--T-TGA----C-G--C -C---G--.. 6525
"BR.93BR020.1 ---Ar-rrmmrcecee-G-Co-T--TGAmmmn Ter-TAem.. -Co-G-.. 6524
FI.HH8793-11 -A-C--GT oG ACA---GC-CTA-G--..-C--GG-C.. 6598

0
Z:
=4

G-T--AGC---A.
G-T--A-A--A.

onr
1%
A
N
O
®

0
-
3
Y

UJOCCCZCCZDC

EEEEE

UDOOOOOOOowwwwwmmmm>>>>mmmm

|
CNNNNI‘I‘IUJ
DONHD?

z

=)

Ve
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'|'|<

IOOOT'TITIDDU

“SE.SE6165 -A-C—GT ..-C--TGCC.. 6614

"BE.DRCBL  ---C---GT----em G--C--T--T-GG -C--G--.. 7150

"BEVI9OL  -A-Cor-Anmmeoemena T-A-TGAC-n-Corrrrn-Coonee o...>.>om... -C---TG-C.. 6586
HBE.VI997  -A-C--A TG-T-GTC--/ cC-- .-C-—TG-T.. 6516
H”CF.90CF056.1 -A-Cror-Arrmrmemmmecees T--G---C- >...> C----CA--— o..o..q ..... TeeeeGooe-Cor-T--A-A-T-A.. 6515
J SE.SE92809 . 6497
J_SE.SE91733 A--TGC-CTACG--...-C—GG--.. 6504

..-C-—G-C.. 7201
. _-AT..G-C.. 6524
AC_RW.92RW009 . _ -C.. 6528
AC_IN.21301 A-TGCTGAGC--GAG ~GT..-C..
ADT_ZR.MAL T--TGA-A——AC

AE_CF.90CF402 G--C--T--T-Aw---Awmn-C
AE_TH.CM240

AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263

....O....ﬁm C.. 6536
-C---TG-C.. 6565
C---TG--.. 6558
..GA---TG-C.. 6396
AGI_CY.94CY0323 -A- O.. >._. ..>0._..>...OO._.> G--...-C---TG--.. 6572
AGI_GR.PVCH -C-C-
AGI_GR.PVMY  -A-C- ST -A-A-A---GGT--G--...-C---GG--.. 7238
AGJ_AU.BFP90 -A-C----AT e ACA---G--CA--G--...-C---TG-C.. 7256
BF_BR.93BR029.4 ---A--------=-=====-, A--T--TGT------ GCCG . .

--G-----ACACA---GGTA-G--...-C---T--C.. 7280

R.HXB2R  TGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAACAATACAAGAAAAAGAATCCGTATCCAGAGA..GGACCAGGGAGAGCATTTGTTACA.. ATAGGAAAA..
" FRHXB2R _C_$ N_H N_S T A E H ILC R N_$ L Y K T Q Q Q Y K K K N P Y P E # # T R E S I_C_ Y # # R K #_

"FRHXB2R ~A K T I IV Q L N TS V E I'NC T R P N N N'T R K R T R] I’ QQ R .G P G R A F V T . 1T G_K_ . 233

N_CM.YBF30 ..T-G--G--ATG---TGAGA-A--GCC---A----=------ G--AGGA--T------ O..OO CAGG-G-AG--A... o= A

O_CM.MVP5180 A--A--G-AT--C------ ACC--A-----TC--A--A-C--G-CC--C-T--~-GAAGGA-TTGCAGAGGT-C--GAT--ATA--CA......... ~T---AT---TGGCGCAG--TGACAC-TAA--G-AG 7224

O_CM.ANT70  --GA----AT--C-----GACC--A---T-TA-CC--A-C--G-CC---GA------AC-A-TAG-C-T-...C--GAG--GA-A--A -T---AT-GCCTGG-ACAGC-TGGGA 7220

SIVCPZANT --TGCTTGTA-G-T-T-G-A-AGAATT-GA-AACT--AC-----CA----T------AGGA--T-GG---GT--G--ATC-A-AA--A.........-==-==-- A-TGA-T--CTA--AC...G---A-- 6583

SIVCPZGAB -A--G-TGT-TGG-----------AGTAGA-G-A--TAGTC-A------CAT-----AGGA-----------GGG-GAGG-G-AG--A.........--G----- A-TGA-C---TA--AT...----A---T..

Envgpl20 _A_K_T I I_V_.Q L N T S V E I N.C T R P _N_N_N_T_R K R_I_R_| L Q R .G P G RAFV T .| G _K_ .Ew
“T>"V3Toop start

Nucleic Acids
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Nucleic Acids

V3 loop end <-|

R.HXB2R ... ATAGGAAATATG...AGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATAACACTTTAAAACAGATAGCT..
FRHXB2R _._ . # R K Y # # T S T L $ H $ $ m|x|_<_|m| , H F K T.D S # . . # Q | K _R_T 1
_FR.HXB2R . . .

_FR.HXB2R
E.Q2317 ...
E.SOSE7253
G.92UG037

w>>>>mwww
CCCU)XTITITITI

>
c
<
[ve)
Q
N
o
s)

z
z

S.NY5CG
L.ACH320A

S.WEAU160

CUCUCUCUUJUJCU

.o>>>>>j> o.o>..a Al AAG--...... G-

0
-
T
>
4
>

z
by
£
i
N

UJOCCCZCC
onr
1%
T
N
(@]
@

<< 96BW0502

OOW

> A-=-T----C- o....o.-.o..>o.o..>o.

OIOO
.22222
w
o
=
©
o
a

(ele)

(¢}
cNNNNmm

o9
10D
m
_|
I
N
N
N
o

.ELI .TCA- O .ﬂO...ﬂ>..> G T
RINDK  GAAGAAA-C----T-C--A..G A .O>...O..O..>.O TTC--AAC--A
_ZR.84ZR085 ...ACA-C-A-G-TA--A...G-------- Tommmeee T R G--A-C-TT--GAACC-A.
G.94UG114.1 ..GTA G A------C-----G-----......... GAA------ G--A-C-TTC--AACC-G.
~VI850 ATA—=-G-C--A.. C-GG-GT-TG--AAG .GCAG------ AGTCG--T--CCCT .
“FLFING363 ... ATA----— G-C--A. G-C-GAG--AAG.........GCAG-G----AGCTT--T---AAT.........

—BR.93BR020. 17 ATA GG-----G---GC. GCA--G---G-GTCTT-T--CCCT---......GC-------- A 6637
FI.HH8793-11 . .om===Goeeee - G- T G- - AG - TG G-GA--G wieeeer. GCAC--C-----A--ATC---AAC......... -G--C----C 6708
_SE.SE6165 ... <veie.. GCAG--C--G-GA--ATC---AAT--G-GCAGCG-G-AC----C 6733
_BE.DRCBL . ..--G-GC---GA 7263
_BE.VI991

G- ACC-TTC--AAC--A

'|'|<

>

IOOOT'TITIDDU

ACTIN.21301 ... . > 6639
ADI_ZR.MAL ... . - --A------ 6883
AE_CF.90CF402 ... | G 7366
AE_TH.CM240 ... .
AE_TH.93TH253 ... .-GG-AC----G_ 7299
AG_NG.IBNG ... . -C---AAG--C......-CC-------- 6821
AG_DJ.DJ264 ... . . 6646
AG_DJ.DJ263 ... . . 6675
AG_NG.92NG003.1 . ..----GT----C 6635
AGI_ZR.Z321B ... CAAGA-C-GAT----- 6515
AGI_CY.94CY0323 .. <oieeer. GAAG----G-A-AG--TC--CCCT---......--===----- A 6685
AGI_GR.PVCH ... . --- 7393
AGI_GR.PVMY ... --AC----C 7351
AGJ_AU.BFP90 ... reeenn=C-
BF_BR.93BR029.4 .. >._.>......O c--C.. .GCA--G----AGCCT--T--CCCT---......GC-------- A 6664

N_CM.YBF30  ...ATAG-----G-C--T...-=-------T-C-----TG-CTC--A--A-CT----G-ACCA-TG-GG--TAGA-C-AGA......... GAGG--A---AGA--ATCC-G--G--A--CAAC-T---CT-C-G_ 6884
O_CM.MVP5180 O>._.>..>..>O> ._.O._.....O -A--TG- OO..O....>.0.... ...... ATA--GT-T----ATCTTGT-AACCA--CAG-GAATGTT--C----- 7353

O CMANT70 .. >O>OO ...... 0 OO._.0>..OOO...._.._.....O..O._.>..>.OOO>.._.O.._....OO>..>.._.> ........ A-C----...... GAA--GT-T---GA-CT-GT-AACAAT-CAGG-AGT-TT-AC--G-C 7345
SIVCPZANT ...GCA-C----G-C-CT...--GA----GTTC----CAG-C-A--AGA-GCT----G-AC-AG-ACGT--CA-A-C--AGCACGTTCTTGCGG-GCATT-GA--A--G-A-AC--C--AACC--TG-G-A--C 6711
SIVCPZGAB ...GTAG-----G---CC...---TCT--CT-C-----G--A-A-G-GA-C-C------- CGA--GG-GG--G-AG--AAA...AAGGCTTTAGC-ACCTC-TC-A-TCGAAC-GCA......GCC-AC----C 7364

Env gp120 .._OZ_<_._»O>IOZ_wm>_A<<ZZ._._._AO_>...m_A_.NmO_uOZZ.X._.__m:<

AGCAAATTAAGAGAACAATTTGGAAATAAT..AAAACAATAAT 7303
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L1V

“FR.HXB2R
“FR.HXB2R
“FR.HXB2R
E.Q2317

E.SOSE7253
G.92UG037

w>>>>wwwm
CCCU)XTITITITI

>

mocccZcd
m -
n
T
N
Q
®

S.NY5CG
L.ACH320A

S.WEAU160 .ﬁ

CUCUCUUJUJCUCU

0
x:
T
o
=
o

z
b3
£
i
N

............ G- 6918
.GGT-C 6728

"BW.96BW0502 A-G-G-A-CG--A-----rev
11246
301904 A—-G-TTC-C
A---GCA-C-—-T

OOOOOCD
zzzzz

DO0AD:

@)

..C-GTTT---CC--A-..

O

(¢}
cNNNNmm

T--Cr-A--T--A- o..-........o..>
A-T--GG

UIU

“ZR.84ZR085  T-----A
[CRY TN [CH RV Ty N o S c Ay o M NN o S— o
VIB50 A

'|'|<

m_m mmm“_.mm
_BE.DRCBL

IOOOT"H'HUUU
DJ
pop
©
@
w
ps)
o
)
=}
[
>

_BE.VI991
H_BE.VI997
H_CF.90CF056.1 -------- C-AA
J_SE.SE92809 ----- G--A--T
J_SE.SE91733  ----- CATC-C AT AC---A--T
>mIDC._A>erw.N ...... T T

..AAT-- 6754
LAATG- 6764

ACTIN.Z1301  A---GCTA-Toimmmommmrmoer T-T---- o>o...>..4

ADT_ZR.MAL

AE_CF.90CF402

AE_TH.CM240  ~~—-C-A-C-Crerrrronr-Ac-T-Tor-AC—T---TCA
AE_TH,93TH253

AG_NG.IBNG  -—~GCTA-CC—T TGT

AG_DJ.DJ264 ---GCTA-CC
AG_DJ.DJ263 ----GCTA-C
AG_NG.92NG003.1 ------CTC----G-

AGT ZR.Z321IB  --~GCTA-Crmroroemmmees TGT--
AGI_CY.94CY0323 A-—GCT-C-C--GT-

T AT A-Commin - CAT-AGACC-GTTT..
C---A--T--G

N_CM.YBF30
O_CM.MVP5180 _A--C-GCAG-A-TAGT-T--A--TG
O_CM.ANT70 -

SIVCPZANT  AA-ATG-AC--T-CA--AT--A--T--T---G-AAA-G T---TT-G--
SIVCPZGAB  AC-C--CAG-G---T----A--T----GG-CAC-CAT--T-TG---

Env gp120 F_ K Q S S G_G_D_P_E

R.HXB2R  CTTTAAGCAATCCTCAGGAGGGGACCCAGAAATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGTACTTGGTTT...AATAGTACTTGG

Nucleic Acids

AG 7426
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B_FRHXB2R  TACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACCCTCCCATGCAGAATAAAACAAATTATAAACATGTGGCAG.. AMAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGTGGACAAATTAGATS 7558
BFRHXB2R Y $ R V K $ H $ R K $ H N HP P M Q NKTNVYJ KHVATH#M#SRIKSNVCPSHOQMWTNS$ M 2269
BFRHXB2R T E G S NN T E G S D T T T L P CR_ N MW Q . KV 6 KAMYATPTPTISG QTR C 2459 _A
BFRHXB2R V. L K G Q T T LU K E V T Q S P S HAETSNIEKTELS T C G # # K$S EKXKQCMPTLP SV DKTILD 218 N
A KE.Q2317 C-—-CA-C.....-CICAG-GTC-A-—-T—-A-T. G R CH ok gt CCA—GT---A-AG-- 6995
A_SE.SOSE7253 --GCACG-A----.............. e T--A-TT--T [ C I R o EY . W— CCA---AT---A--G-- 6753 0
A_UG.92UG037 C---ACCA-C.........-GCACGTC--A--G---T--A--T. G CAA---GT---A-AG-- 6919 o
ATUG.U455  C-GCATGTCAAATG- C-TGGGGCC-AAT... GorToA-Tore AT CAA---GT---A--G-- 6988 3
B_US.JRFL 6847 =i
B_AU.MBC200 ----- . ﬁ..o.>..ﬁ...o....> ........................ G- C----T 7580 @
B_US.MN —---TGGAAT... -~ T-A----A TGAA 7572 T
B_US.NY5CG \ G 7489
B_NL.ACH320A A 7556 )
B_US.SF2CG C T-- 7557 m
B_US.WEAU160 ----TGGAA-. A A------GAA 7559 3
B_US.RF A A G A--- 7097 3
B"CN.RL42  ----- GTACT-GG---G-T---AC-----A-AG---T- T GAA 6905 2
C_BW.96BW0502 ---A---AAT.. A T TGCA---A-CC-A-C--- 7038 b
CTIN.T1246  ATACATGAAT---G-GCAGACATGAATTCAAG- ;o ..... AA
CTIN.301904 AT-ATC--AT...GG---TT-AAGTTC--CC......~-—--AA G -
CTIN.301905 G--A---A-T.....--TT-AAGCTC--TC... G ----TGAA---A-C--A-C--- 6848
C_IN.21068  --A-TC-A-C...-G---TC-AA-C-C--AC.. G T C T o c R———— TGAA---A----A-C--- 6914
CTIN.301999  ---AAG-AAT......G-T--AA-CTT--CC. ---TGCA---A-C--A-C--- 6954
C_BR.92BR025 ---A---AACATT-C-GGA--A---...-A-TCA-TC-----AA---r-mmermmmmemmcremmceaeTeremmceac GG G-Crm-CGmmmrrmmmmemmmmemmmenn TGAA---AT-T-A-C--- 6895
C_ET.ETH2220 ACTGTTTAAT...-GC-GT--AA-TTT--AC A TGAA---AT---A-TG-- 6934
D ZR.Z2Z6  AGAATGG-CTAAT-G--CAGAGTC--ATGA-A- >o A----A GAA----------AT-- 7551
D_ZR.ELI -T-AC--A--mmemnav T...AGCAC--ACACA-AC-----A G- -TG-...C-G-Crorm memenee Y N T---GAAA--A-C---CT--- 7094

:mBmm:_: m:_n cmo_A
D ZRINDK  --G-AC----TC--—-T............ -G----G----A T, — GAA----T-----A--- 7062
D_ZR.84ZR085 AT-A-G-CAT... o..o>oooj AATGA-ACA- TC--A--A TGAA--G------- AT-- 7079
D_UG.94UG114.1 --G--—-T--AGG-G-G-T-A-AC-CC-GA--G > TGAA---TTC--C-AC-- 6873
F_VI850 C--A-GCTCCAAT---GG-.........-C-.....-=== y ao.o G I CTCRNNIN o NU——. ) g TGCA---A-C----CC-- 6838
F_FI.FIN9363 ---A-T-CCT...... . A--Ge-TommeToo- T--G ) TGCA---A-C----CC-- 6851
F_BR.93BR020.1 C--AA--TTC. -A-G-TTC-A--G---Trrmm-Toemmmen 3 J OSERNN o NSNS ¢ MU ¢ T of ¢ MUYy W_— TGCA---A-C----CC-- 6865
G_FI.HH8793-11 G--CAT-A-C... ..-A-GG--C G---GAC------ GCA---A-C----C—- 6924
G SE.SE6165 GTTGAG-TCA...<—-GT-G--G...-A~-GG--T----A T-AG G-G-G GCA--A-C--GA--- 6964

G_BE.DRCBL  --TATT-AA-AGT----TAT-A---AAT-A---T--T-----A--TAAT--T-AG J T ¢ T o S — TGCA---A-C--

H_BE.VI991 CTA-A-CA-CAAC-GC-CAGAA--TATC-CA-GA-AT-----A--A- >...

H_BE.VI997 --T-A-TAT-C----- G----A-G-AA--A-...... --T--A--G T--mm- T-AA---AGC----C---

H_CF.90CF056.1 --A-T-CACA------G----AA-G----AC--A- >O..._...>..O CAA---A-C----TG-- 6877
TGCA---A-C----CG-- 6853

.............. GCA---A-C--C--- 6863
7554
TGCA--GT-—-A-AG- 6874
B CAA---GT-—-A--C-- 6890

ACTIN.21301  C-TGC-G-A--r--rr-G--G-GTC--Ar-Ar-T~A-TT- T .-G TCAA--AT-—-A-AG-- 6885
ADI_ZRMAL  -G-AAG-CTAAGT---G---A--GTC--C--GT-GT-----A T gy T GCA--GTC--C-AC- 7132
T A-GT----AT-- 7612
T AG-----AT-- 7111
AE_TH.93TH253 A-AA-ACC. AAT A-C----AT-- 7536
AG_NG.IBNG CAA-~-AT--Aww 7067
AG_DJ.DJ264 CCA---G--A-G-- 6892
TCA--G---A--G-- 6933
AG_NG.92NG003.1 AT-A-G--- ~GCA--G-T---C-- 6851
AGT_ZR.Z321B . AA---GT-—-A-AG-_ 6758
AGI_CY.94CY0323 C-T-AC-A-TA-G-TCT-AA-TTC--CC.. . Grrrr GG L ConnT-Co- TGCA-GAGC--AC-- 6934
>o_|om PVCH G--AA-CACAA-C--GGA-AA-CTC--CC.. ..GG TGCA--GAGC-—AC--_ 7645
R A I AT S T AT A 603
T c i I TGCA---A-C-—-C---_ 7609
I cToTc T G-+ TGCA---A-C--CC-- 6877

.......... G---T-----A--A--A--TC-G---GTTC---AC-- 7106

O_CM.MVP5180 ~GGAGATCAAAGGG... O..>...O>OO A-A-A-ATGGT--TA- >-.._.....>O._....O...OO AG---GATCA---AT-...--G-G--AGTCGAG---C-----A--------- CCC--CA-CT-A-C--- 7614
O CM.ANT70  C--CTGTA-TGTT- G---TGT-AGTCA-G--A---ATGG---T--A--T----A-C-G-G---GG-GG---GGTCA---ATA...-GG-G-CAGTCG-G-C-Cr--A--------AA--TA-TC-A-C-- 7597
SIVCPZANT ..CTCATCAC--AC-GAG-CC---TAGCA-AT-------- T--G--G--AG-T--TCAT---GGC...-T---TTC-----GC--T--CTTAG-C--T-GG--A--GA-TG--TCC-- 6939
SIVCPZGAB C-T-AC-AAT....ccovnnne =Coori o TT--A-TA--G--mmmmme= T-G---G--AG-T-GTTCA---AT-...-GG------- G--G---A-----A--C--A-----A---A-C--C-CT-- 7577

Env gp120 T E G_S N N TE G S D T I T L P C R I_K Q I I.LNMWQ . KV G KAMY AZP P I S G QI R CEn
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B_FRHXB2R TTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAGC.. AAC............ AATGAGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGAC

B'FRHXB2R _F | K Y Y R A A I | N K RWW $ $ # # # . . #$ V RDLQTWRRRYEGOQLEK$ I I_$ 2302

BFRHXB2R _ S5 S N T T G [ [ G NS N " T"NESEIFRPGG G D MRUDNWR S E L Y K 2499

BFRHXB2R V. H Q 'L Q G C Y % Q E M V V| T # # # __ _#F M S P RS S DL EEETS G T I_G E V N_Y_1_ 2221

ATKE.Q2317  -GA----Commmms AA G “TAAAT--AC 7115

A_SE.SOSE7253 -GA ~G-ACAAAT--A-C AnememAA 6873

A_UG.92UG037 -GA \ GGT--AT..-G- -G---CAGT--A-C T 7039

ATUG.U455  -GA---C A-A G----C-A-... _-CAA-AAAT-—C A 7108

B_US.JRFL T--AT..G-G ~G-A 6967

BTAUMBC200  --sermemrmemmmmemememmmememememameneeGeane-GG-T,. T oo ... G-CAC-G T 7700

B_US.MN 7698

B_USINY5CG C 7612

B_NL.ACH320A AT 7682

B_US.SF2CG 7680

B_US.WEAU160 --T YN 7682

B_US.RF -AT A 7220

B_CN.RL42 7028

C_BW.96BW0502 A G foRuny N 7161

CTIN.11246  -AA---- A 6980

CTIN.301904  -AA- 7010

CZIN.301905 CAA A 6968

C_IN.21068 7049

CTIN.:301999  -AA- A 7083

C_BR.92BR025 -AG . Crer-CA-Aee-Aee-GrenAA 7015

C_ET.ETH2220 . CAT-GCACAAAA--—-A A 7057

D_ZR.Z276 7671

D_ZR.ELI 7214

D_ZR.NDK A G-TCTCAT-—C-A 7182

D_ZR.84ZR085 A---G C-C—-AAT--C-C—--T A----C 7199

D_UG.94UG114.1 A-AT-G--G ..AGT-GCC--AAT---C AA C-- 6996

FVIB50  -AAC TT-A-G ‘A-CATT---C AG------Ar----AA foa— 6955

FFIFIN9363 -AAC T G AATAAT-G---T--T----C G AA fommm— 6974

F_BR.93BR020.1 -AAC T G .-G-ACTAAT--—-C GroemmeAeeee-AA 6982

G_FLLHH8793-11 -AA-—---C A--A AAT... GCA-G---A-T-C TSRy N\ A 7050

G_SE.SE6165 -AAC---GC A--AA . ~-AATACAAATACA-G---AGT 7096

G_BE.DRCBL  -AG-----C . -GCACTAGT AAA 7617

H_BE.VI991 -CAA-TAAT-TT-C 7077

H BE.VI997  -GT-- e TAAT-TT-C 6992

H_CF.90CF056.1 -GT-- GCA-AAATT-T-C fclnn 6997

J SE.SE92809 CA---- YT — 6985

J SE.SE91733 CAA----m-mreemems i A-----AA--T 6992

AB_RU.KAL153-2 7674

AC_ZM.ZAM184 7003

AC_RW.92RW009 T Joa— 7010

ACTIN.21301  -GT---- . 7005

ADT ZRMAL - T 7258

AE_CF.90CF402 -GT A---A-A C- 7741

AE_TH.CM240 -GT A-C-—-A-A 7231

AE_TH.93TH253 -GT ~ACG---A-TGAG---C GA-C---A A 7662

AG_NG.IBNG  -GAT “G-ACAAAT--A-C-----G 7184

AG_DJ.DJ264 -GA “G-ACAAAT----CT-----G 7012

AG_DJ.DJ263 . -G-ACAAAT----C-----G c 7053

AG_NG. @NzoOowH -AG------C _-C—-GAAAT--—-C 6971
.o>.o>>>ﬁ...o 6878

AGI_CY.94CY0323 CAGC--G----wre--AA-AA-=-Grmmrmememamoee-CoAT . T c fom— 7048

AGI"GR.PVCH CAGC--G ..4>>a>>ao>o>oq ..... TAAT----C-C c T-Croeeeev 7777

AGI_GR.PVMY AA-TCA-GT e GAT-C--GCAAT----C c [ 7726

AGJ AU.BFP90 -GT-----C - TCAGT--A-C C-G-m- 7726

BF_BR.93BR029.4 -AGC .C-GAC-GAG----C Groemm Ao AA--C 6997

N_CM.YBF30

O_CM.MVP5180 .O>._...O..0
O CMANT70  -ATG-----C--A--
SIVCPZANT  -A-T--C-GC--A--
SIVCPZGAB CAAT--T--C-----

Env gp120 S_S_N_| . F R P G _G_G D M_R_D N W R S E L _Y_ KEnv

Nucleic Acids
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Nucleic Acids

| Rev Responsive Element (RRE) Stem |
Env gp120 end V Env gp41 start
R.HXB2R  ATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACC...AAGGCAAAGAGA............ AGAGTGGTGCAGAGAGAAAAAAGAGCAGTG...GGA... ATAGGAGCTTTG...TTCCTTGGG.. 7787
FRHXB2R _I_$ S S K N_$ T I. R S S T H # # G_K E # . . # S G _A_| E_ R K K _S S # # # ; # R S F_ # # P_W_# 2331
_FR.HXB2R  _° . . . . _ L F L G . 2535
FRHXB2R N_T_K_$ $_ K [ N_H $ E $ H P # # R | . . . # EEW C R EKKETQ## # # $ E_I L # # S L_# 2247
momwﬁ G .

E.SOSE7253 G
G.92UG037 G
G

CUJXTITITITI

>>>>CUCUCUCU

UJOCCCZCC)CC
ne
o
;-;E
28

C ‘MBC200

S.NY5CG
L.ACH320A

S.WEAU160

N.RLA2 oo
~BW.96BW0502

0
Z:
=z

onr
1%
A
N
O
®

0
pok
B

OOCUCUCUCUCUCUUJUJCU

000

z2z2zz22
w
S
=
©
o
al

(¢}

(¢}

O
cNNNNmm

o9
DO-HD
m
_|
I
N
N
N
o

R.NDK
—_ZR.84ZR085
G.94UG114.1
_VI850 G
—FI.LFIN9363
—BR.93BR020.1
FI.HH8793-11 G
_SE.SE6165 G
_BE.DRCBL G
_BE.VI991
H_BE.VI997
H_CF.90CF056.1
J_SE.SE92809  ------------

'|'|<

ACZRW.92RW009
ACTIN.21301 G
ADI_ ZR.MAL
AE_"CF.90CF402
AE_TH.CM240
AETH.93TH253
AG_NG.IBNG G
AG_DJ.DJ264 G
AG_DJDJ263 G
AG_NG.92NG003.1 G
AGT_ZR.Z321B G
AGIZCY.94CY0323
AGIZGR.PVCH
AGI_GR.PVYMY
AGJ AUBFP90 G
BF_BR.93BR029.4
N_CM.YBF30  G--Croreorer e GC-A---CA

O_CMANT70  C--Cormnemv A...CGTATTGCA~GCCAGTCATAAGC-CTAGAACT--T
SIVCPZANT =~ G--CC-G--G~-G-G-rr-RT--C--GTC-rrr-C--A--A...-CA-GN-A-GCCAGAAATA...-A-CAACACTCC—
SIVCPZGAB  Goeroroemmes TCG-A--Go-T--TCor-Gore-AL-A. . ~-A - GA-GCATACAGTGGCA---CA-AAAG-Cr--C-Grrmremems

Env gp120 _Y KV VK I E P L GV APT . .KAKWR. ... .RVVQREIKRAV .G . I_G AL . F L G_.Env

Env mupmo end /\ Env gp4T start
cleaved by cellular protease, most likely furin

Sawoua9) 919|d woD T-AIH



T18-V-I
OOOT'"" 'I'IUDDDD
'n <

86 03d

Rev Responsive Element, RRE, continues {The symbol ! indicates A, C and G protected by Rev binding in an RNA footprinting assay(Charpentier(1997)}
Stem| Stem [IAll Stem llIB  Stem IIBT!!! Stem [IC Stem IIC'Stem lIA*  Stem IlI-IV Stem IlI-IV'
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ZR. th_Nomm . G
G.94UG114.1 . A
"VI850 T GA G----.
frameshift
I.FIN9363 . A-C
—BR.93BR020.1 . T
FI.LHH8793-11 . A
—SE.SE6165 . A
_BE.DRCBL . A---A
“BE.VI991 .
_BE.VI997 . T
_CF.90CF056.1 .
SE.SE92809 .
J_SE.SE91733 .
AB_RU.KAL153-2 .
AC_ZM.ZAM184 .
AC_RW.92RWO009
AC_IN.21301 . A
ADI_ZR.MAL . G
AE_CF.90CF402 . A
AE_TH.CM240 . A
AE_TH.93TH253 A
AG_NG.IBNG . A
AG_DJ.DJ264 . A
AG_DJ.DJ263 .----- A-----T
AG_NG.92NG003.1 . A
AGI_ZR.Z321B . A
AGI_CY.94CY0323 .
AGI_GR.PVCH .
AGI_GR.PVMY G
AGJ_AU.BFP90 .-----A---A
BF_BR.93BR029.4 .
N_CM.YBF30  .--TC-T G
O_CM.MVP5180 .G-GC-AA-T----
O_CM.ANT70  .G-TC-AA-T-------- T
SIVCPZANT .C-TC-CA-T-----T--C--T--A G-----AG C----A----GA-T--GY-CCA------ T--A--A------GC----C-----CAA--C--A---A-A--G--A------ C- 7299
SIVCPZGAB ---C----T GG--G-A C----G--GC----G-------------- A-----T---C--T---AA--A--A----- T C--A-- 7958

Env gp4l F L GA A G S T M G A A S M T L T V QAR QL L S G 1.V Q Q Q N N L L RAI E A Q Q H L LEnv

(—'III

> >

>

Nucleic Acids

R.HXB2R . TTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCCTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTT 7921
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Nucleic Acids

Stem I-IV' Stem V Stem V' Stem I'

T

R.HXB2R A T H S L G_H Q A A P G K N P G_C_G_K
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_qumm_u C_N_S Q_S G_A_S m ddﬂdﬂd |||||||||||||||||

momwﬁ Y i ¢ My gy Wil ¢ et ¢ M
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G.92UG037 -A T
A T T--A G

C ‘MBC200 G C

S.NY5CG G
L.ACH320A G
G

S.WEAU160 OO A G

N.RL42 C

— BW.96BW0502 T
11246 -----eee- Go-memeeeee Temmmenen A---A-----G
.301904 G T A
301905 ---G-----G T
.21068 G T
.301999 G T
.92BR025 G Tmmmenes
.ETH2220 ...O ..... G T
2276 T--A

.ELI G T--A
—ZR.NDK G T--A G
_ZR.84ZR085 G T--A
G.94UG114.1 T
_VI850 -G T--A G
_FLFIN9363 ---G T--A G
—BR.93BR020.1 ---G T
_FI.HH8793-11 ---G T--A
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J SE.SE91733 -A-G T
AB_RU.KAL153-2
AC_ZM.ZAM184 -A-G T--A G
AC_RW.92RW009 AA T
ACTIN.21301  -A-G
ADT. ZR.MAL G
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG  -A-G
AG DJ.DI264 -A——G
AG DJ.DJ263 -A—G
AG_NG.92NG003.1
AGI ZRZ321B -A
AGI_CY.94CY0323 -AG
AGIGRPVCH  -A--
AGIGRPVMY -AG
AGJ AU.BFP90
BF_BR.93BR029.4 -G T-A

N CM.YBF30 -~ T--A T--A A-G----T--A-A
O CMMVP5180 -AGGT-AT- ﬂ.>-....ﬂ.4 GA-A-—GA-TC-CC-G-AACT- >-...oooj>..o..>....o..> G-AAACC-A——-C--TAAA - A-C-TTA—-AT-A-AAAA----- 8127
O CMANT70  -AGG--AT-TR-A-----T---GA--A- 8110
SIVCPZANT  A--G--T-G--
SIVCPZGAB - AT—AemeeneAGAAA~A—A-Con TG TG

R R

bt ePHTP

a4

>7
>
.

[F8]

—
>

Env gp41

RRE Structure v

after B. Charpentier,
J. Mol. Evol., 266:950-62 (1997)

]3] A Stem |
r Rev binding site as indicated
by RNA footprinting
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End x_um
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“FR.HXB2R
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E.Q2317
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S.NY5CG
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S.WEAU160
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301904 O,ﬁ C---

IO OIOO
2222

(@]
DOV D:
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O
cNNNNmm

G T-TAGA:
G T-TAG 7700

G T--AG 7668

_ZR. 847R085  CTe-remroecemen GG T--AA---G---- 7685
G.94UG114.1 O.T...O.
V1850 [y . T--A-A-----T--AAA--G----- 7441
"FILFIN9363 CT.
—BR.93BR020.1 CT-
FI.HH8793-11 C-
_SE.SE6165 C-T-
_BE.DRCBL CA--
“BE.VI991  CT----
H_BE.VI997  CT---C----
H_CF.90CF056.1 CT

'|'|<

TA-CA-~-T--AG-C--C--- 7582
TA-CAC---T--AG-C-G----- 8103
GATGA---T--AGA--GC-— 7563

GAGG----T--AGA-GC-- 7478
GAGGA----T--AGG--GC---

7483

AC”IN.21301 T-TCA-C-----A-

ADI_ZR.MAL

AG_NG.BBNG C

AG_DJ.DJ264 C--
AG_DJ.DJ263 CT
AG_NG.92NG003.1 CA---
AGT ZR.Z321B CT-C--C--

TATATGT--A—-GGOA-T-Tooeoe CoCArm e TArmmommmoemoeeere CAAA-T—T-TGAG--Co--
TAT---A-Ac-Acr-G-CA-T-Temrme-Co-Coemems T-Asememmememmemecmees GAAA-T--T-TGA--GC--G 8215
AGJ_AU.BFP90 CA- A-TAT--TG-A-----GG-A---T A-A—-T-G CAACA----Towoe-Crrmeces 8212
BF_BR.93BR029.4 CT cr-Ac=-GA=--C--GGGA--T Acc-GreoGrememer TooeA-GA--T-TAGGromemee 7483
N_CM.YBF30  --AG-C------C--C.. AT G AT AR AT T A AN A T CAG A G A T TG G TT T HGGAC T 7715

O_CM:MVP5180 CA-ATCA--TCAGGA.. - AGAT-TAA-GAT--CAGT-----G-CA=-CT T--A---CA-C-A----+-CA-C-C--A------GTA-GCTC-A-T—-T-TGATGA---AC- 8238

O_CMANT70  -AGA-CA=-TAGGA.............ccoommmermrmsree AAC---AGC-----G-CAC-TTA--Ax--CA---A-----TC-GC-G--A-G---CATA-GCTC-ACC---T-TGAGGA---AC- 8212

SIVCPZANT = -AA-TCC--GTA-CTTCACGCAAACATGTGCAAAGAACAGC-GTGA-A-ACTGT---x-G-AAT-T--A---CAA--A--—emme- TT-G-AC-G---CA-—-G-ACAG---T-TAATA-CT-AC- 7569
SIVCPZGAB ~ CAACTC---CC-GGGAGC..........rrrrrrrrrir. ~T--CACA--TG-C----~-GGGA-TCTA--A--CA-C-A-----T-A-TT-G-GTCT--C------G-GAA—-TTTTGGTC-GT-A-- 8204

Env gp4l _A S W S N . . . . . . . . . K S L E I_W_N_H T T W M E W D R E I_N_N_Y T S L I _H S L I E 2661

Nucleic Acids
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Nucleic Acids

RHXB2R  AGAATCGCAAAACCAGCAAG TGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCET 8299
FRHXB2R R | A K P A R K E $ T | R I I GIRS$MGUKFVELVS$HNIKLAVVYKIIHNDSRR L 2492
FRHXB2R _E S Q N Q 0 QO E [ I_ELCDRWASLCWNWTFNTTNWTILWY T KLFITMTITVG G L 276
FRHXB2R K_N_ R K T S K K_R_M_N_| K N Y WNS$IT NGO QUVC G I G L T $ 0 1 6 C 61 %5 N Y S % $ $ $ E A 2402
monZ G=G--C--GrmrtAC -G G- T, A—T—-A 7736
E.SOSE7253 C---C--C-G-C A-C G- A AT 7494
G.92UG037 c /
G.U455 G SN Y N c MY W SN CT 3 cT oM, | c . N— 7729
G
A
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IS N <Tol R C X, N — S G G G A T-- 8236
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NI c S N, (SS—c S G G A A 7652
"BW.96BW0502 - YN G-G--Ar-r-A-Gr-Tr-e-A-C--G--C-GT---CA--A-C G A 7782
11246 -—-C--A G--Gr-Arrmrm-Arme-Toerm-A-Cor-Go-C-GTo--AA=-A-C-Ar-r-Grmmene-G A 7601
301904 --C GrrrrmArmemr-AreeToeme- A Cor-Go-C-G T---AA--A-C-Acr--Gormem-G A-C 7631
—C Grmre-Acmrr-A-Gr-Tome-A-Co--G--C-GT---AA--A-C-Ar---Grmenn-G A 7589
A-CT--G--C-GT---AA--A-C-A G G A A 7670

92BR025 ---C [N --Cer--A-C---G--C-Gr--CA--A-Crrr-r-Cor---GG A A 7636
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"FIFIN9363 .>...
“BR.93BR020.1 --
FI.HH8793-11
“SE.SE6165  ------ A-G
“BEDRCBL -C
“BE.VI991

'|'|<

IOOO'”""""UUUDDOO

AB_RU.KAL153-2
AC ZM.ZAM184 G--C
AC”_RW.92RW009
ACTIN.21301
ADT_ ZR.MAL
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG  ---e-eme
AG_DJ.DJ264
AG_DJ.DJ263
AG_NG.92NG003.1
AGT ZR.Z321IB  woememeee
AGI_CY.94CY0323
AGI_GR.PVCH
AGI"GRPVMY  ----G----Gr--
AGJ AU.BFP90 -CT cT
BF_BR.93BR029.4 -GG
N_CM.YBF30
O_CM.MVP5180

O CMANT70 ~ -A-GG-A--GTA
SIVCPZANT
SIVCPZGAB

Env gp4l E S Q N Q Q E K N E Q E L L E L DKW A S L W N WF NITNW.LWY I KLFIMIV G _G_LEnv
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Tat CDS end (frame 3)
Tat Rev intron end V Tat Rev exon 2 start (Tat frame 3, Rev frame

“FR.HXB2R |o|mlﬂl_Alzlmlﬂlololalﬂ|<|m|m|w|m|$|>|o|| T | I VS D PP P # # P E G # # R _
FRHXB2R _~V_G_ [ R_ I V_F AV _L_S_| ) ) m E 2749
“FR.HXB2R <<|dw|<|ww||ﬂ|||||||||||| "R D I'H H Y R FR P T S # # P R G # F P T G P K E_$ K_ 2437
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G.94UG114.1 -A
_VI850 A--C
—FL.FIN9363 -A----C
—BR.93BR020.1 -A----C
FI.HH8793-11 AA.
_SE.SE6165 AA
_BE.DRCBL AA
“BE.VI991  AA----C
H_BE.VI997  -A----G
H_CF.90CF056.1 AA
J_SE.SE92809 AA
J_SE.SE91733 AA
AB_RU.KAL153-2
AC_ZM.ZAM184
AC_RW.92RW009 >]
AC_IN.21301  AA----A
ADI_ZR.MAL  AA
AE_CF.90CF402 AA.
AE_TH.CM240 AA
AE_TH.93TH253 AA
AG_NG.IBNG  AA
AG_DJ.DJ264
AG_DJ.DJ263 AA
AG_NG.92NG003.1 AA.
AGI_ZR.Z321B -A----A
AGI_CY.94CY0323 -A---C
AGI_GR.PVCH -A---C
AGI_GR.PVMY  -A
AGJ_AU.BFP90 AA.
BF_BR.93BR029.4 -A----C
N_CM.YBF30  T-----
O_CM.MVP5180 AA

'|'|<

CT-GT-Coren TTAC--AC...CA-A
ComTG

“A---A-C--A-...
-.A--A-C—A-...

O CM.ANT70  A----
SIVCPZANT i
SIVCPZGAB -CremerGrmmmee- TT A= —.-AA-GA---T--G--A---C--C-- 8468
||||| R _Q A R R_N_R_R_Rev
Envgpdl _V_G L R I VF A V L S I VN RV R Q G Y S P L[ S F | Q T H I P . TPRG . P DRUPE G | E EEn

Tat stop Codon hére for some
strains, sequence continues for others.

Nucleic Acids

RHXB2R GGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATT > TATCGTTTCAGACCCACCTCCCA...ACCCCGAGGGGA...CCCGACAGGCCCGAAGGAATAGAAGA 8428
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Tat end <-|
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yN— CA-A-AG-G-C-G- 7862
CA-A--AG-G-C-G- 7892
A, CA-A--AG-GA--G- 7850
Y CA-A--AG-G-C-G- 7931
CA-A--AG-G-C-GT 7968
T y N A-A-A--CG-_T7897
C-G- 7936
C-G-_ 8553
A---A----C-GT 8096
- eeren-C-Ac--A--C-G- 8064
romoAe-Ac-A-C-G- 8081
T A----C-G- 7878
a> A--A---C-G- 7837
CA-A--A---C-G- 7856
CA-A--A--C-G- 7864
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cNNNNmm
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R.NDK

_ZR.84ZR085
G.94UG114.1
~VI850 -G CA--G \
_FLFIN9363 --G CA--G--A G-G T---A--T---G CT--A---A

—BR.93BR020.1 --G 7>..O A G-GA C-----T---A--T---GC C A
FI.HH8793-11
_SE.SE6165 --G
_BE.DRCBL  --G-----mmm=-CA--mmmmremrmmmmm oo Gomee
_BE.VI991

'|'|<

IOOOT'TITIDDU

T--AC-GA--G c-C
T--AC-G--G

AC_ZM.ZAM184 --G
AC_RW.92RW009
ACTIN.21301 A
ADT ZRMAL  -cecemeneeee
AE_CF.90CF402
AE_TH.CM240  --G------C---CA--G
AE_TH.93TH253 --G------ o...o>..o

AGI_ZR.Z321B --G
AGI_CY.94CY0323 --------- C--CA
AGI_GR.PVCH  ---
AGI_GR.PVMY  --GC-----C---CA-------AT-GA--------mmmmmmmmeeeas T----C-G---G
AGJ_AU.BFP90 --G
BF_BR.93BR029.4 --G CA- >..>....O G- 7879

N_CM.YBF30  --GC-T------- C 0 ..... O ....... AC-G-G 8111

O_CM.MVP5180 -G- --CA-----A-A-CAGGGA-CCG 8634
O CMANT70  --G-- -G- --CA-----GCA-CAGGGA-CCA 8608

SIVCPZANT  -weeeeev - -GG- - - - 7898

SIVCPZGAB -G -A-G- - -GA-T-GG-------G A== ..-C-AG----GC--GC-A-GTG 8600

Rev R_R W R E R P VPLOQOLPPLE.RLTLDC NRev
Env gp4l EG GERUDTRDTERSIRLVNGSL AL I_WUDD LR STLUC L F S Y HRL R DL L LIV TEw

R.HXB2R  AGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTG...AGAGACTTACTCTTGATTG

2574

_FR.HXB2R < T 2793

2476
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J SE.SE92809
J_SE.SE91733
AB_RU.KAL153-2
AC_ZM.ZAM184
AC”_RW.92RW009
ACTIN.21301 -
ADT ZRMAL -
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263

.>0404>0>000>040>O> .CGGA
..AGTCTCAAGGGACTGAGA...CGG
.AGTCTCAAGGGACTGAGA...CGG
.TGTCTCAAGGGACTGAGA...CTG
AGTCTCAAGGGACTGAGA...CTG--T

AGI_GR.PVCH
AGI_GR.PVMY
AGJ_AU.BFP90
BF_BR.93BR029.4 ----
N_CM.YBF30  -----C-C- OO>O._.OO>>O._.>0._.O>>._.O>>O._.O>O>>O>0>0._.._. ....................... -A-TA--T...GCA------ G-AA-A--GT---G-G- 8222
O_CM.MVP5180 ----C-GA- C--CTAC----CTGGGACTGTGGAT-CT-G...... ...GACAAAAGACAATT-----TTGT-G-CT---TG-AGC-G-AA-G--A------ CTA--A---T-G--A-- 8745

O CMANT70  --A-G-GA-CAGCTA----A-GCTTGGACTGTGGAT-CTAG...........coveen GGCAGAAGATAATTA-T-TTTG--G-AT---TGCAGC-G-AAC---A--C---CTA--A---T-GC---- 8719

SIVCPZGAB  ---ACAAC-CA-GACGT-----CATCTAATACTT-A---CCTCAGACTGCTACGGGAGAGACTGTGC...CTGCT-Gomrvnrrvveer.. AT-AT.. ~-Aw-G-AA--G----A-T 8711
Rev EDC G T S G # . . . # Q# . . . . .. #V G SPOQILVESPTVLESGT KE Re
Evvgpdl - R 1V ELLG .~ . " RR o T T T T T 7T 7TT7T6WEALKYWWNLLOY WS Q0 E L K NEw

cleic Acids
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Nucleic Acids

<-| Rev CDS end

B_FRHXB2R TAGTGCTGTTAGCTTGCTCAATGCCACAGCCATAGCAGTAGCTGAGGGGACAGATAGGGTTATAGAAGTAGTACAAGGAGCTTGTAGAGCTATTCGCCACATACCTAGAAGAATAAGACAGGGCTTGG
BCFRHXB2R _$_C C $ L A olol_._lml_._|m|m|m|m|o|o|m|w|o|<|m|m|m|q|x|m|r|m|m|<|m|n|_._|4|$|_A|z|_A|4|o|r|o|_AI_U| 2641
B_FR.HXB2R 7868
B_FR.HXB2R 2543
ATKE.Q2317 - A--ATCAGTG-A-T--A

A_SE.SOSE7253

A_UG.92UG037 G

ATUG.U455  --ee-Ace \ G

B_US.JRFL A

B_AUMBC200  ----smememv AcemTemmeme T-T 3 NS N T GC 8810

B_US.MN C-G--A---G T c GC 8799

B_US.NY5CG Cor-A--AT=-+-G-G=-C-T---T--C A-re-AcemeeC- 8722

B_NL.ACH320A G---A G—T GT TC GC 8789

B_US.SF2CG A (S N\ T A T C- 8790

B_US.WEAU160 A-r-Goe-A--A T A----GC 8792

B_US.RF A A Cor-A=-AT-CT-weemT=-TT A----GC 8330

B_CN.RL42 Acemee-AA T c A-w--A----GC 8138

C_BW.96BW0502 Gr-rr--A--r-TCror-TG-A--T---A A--A A T-CA----A--AT A T--GCAGC 8268

CTIN.11246  Ge-----A-C--GC--~-TG--AT--T---A A-A A A C---A GCAGC 8108

CTIN:301904  G-----A-=-TC---TG--AT--T---A A-A A-A C---A T--GCAG- 8138

CTIN:301905  Gr----A-=-TC--T-TG--AT--T---A A--A C--A T---GCAGC 8096

CTIN:21068  G------A---ATC---TG--AGA-T---A A--A T--GCAGC 8177

CTIN.:301999  Gro-e-A-r-TCror-TG-TTomem-AA T--TAGC 8214

CTBR.92BR025 ~ G-rorn-A---TC--T-TG-A--T---A T--GCAGC 8143

CET.ETH2220 Gr---r-A-=-ATCrro-Tor-Asmeme-A GCAGC 8182

D_ZR.Z276 C- 8778

D_ZRELI  C-AG TC 8321

D_ZR.NDK TTA-~Grrr-Cormrmemmememememeamamemenen C- 8289

D_ZR.84ZR085 \ T--A-—---GC 8306

D UG.94UG114.1 -mrmememme C-T-T---Aw-T---A GC 8103

(VIO NN oM O, X, . Y, W, S, W Y. W e . S ¢ RS ¢ S, J W ¢ o W GC 8062

F_FI.FIN9363 A T-Te-AreeoeeAceecT GC 8081

F~BR.93BR020.1 A T A GC 8089

G_FILHH8793-11 ------- T NN WS—— A-CT Gro-T-+-TTA-reene-C-CrorGmrmmeme A--A-—-AGC 8178

G_SE.SE6165 A-TT C-T-A Cc-G A AGC 8224

G_BE.DRCBL A-CT G--T-A A---AGC 8745

H_BE.VI991 A A Jox T----GC 8184

HTBE.VIOO7  ---e--Ae-AT-w-r-T--CA---em-Aeee-T. A AA TN Sy C-T----—— 8099

H_CF.90CF056.1 ------- >..o>4 ..... 4..0 yN— T -A-G 8104

AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG DJ.DJ263 -
AG_NG.92NG003.1
AGT ZR.Z321B

AGI_GR.PVCH
AGI_GR.PVMY
AGJ_AU.BFP90
BF_BR.93BR029.4
N_CM.YBF30
O_CM.MVP5180
O CM.ANT70
SIVCPZGAB

Envgp4l _ S A V.S L L N A T A I A V. A E G T D RV I E V V | | Env
Rev _$_Rev CDS end

sswouss ae|dwod T'/\%-|

GAT 8785



86 03d

68-V-I
IOOO'”'”'”UUU

Env CDS gp41, gp160 end Nef CDS start

(frame 2) <-| |-> (frame 3)
R.HXB2R ~ TTTGCTATAAG............
FRHXB2R _F A | # . . . # W _V _A_S_G__
FRHXB2R _ L[
_FR.HXB2R
E.Q2317  --------s-
E.SOSE7253
G.92UG037

CCCZCC)CCCU)XTITITITI
I
@
;q%
28

C ‘MBC200

S.NY5CG
L.ACH320A

S.WEAU160

0
Z:
=z

onr
1%
A
N
O
®

CUCUCUCUCUUJUJCU))))CUCUCUCU

0
pok
B

UJO
z
b3
£
i
N

<<®®m<<omow —
11246 - A----A.
301904 -----A----A
301905 -----A----A

OOOOOCD

0O
zzzzz

(¢}

O
cNNNNmm

UIU

_ZR. -84ZR085
G.94UG114.1
VIB50 -
—FI.LFIN9363
—BR.93BR020.1
FI.HH8793-11
_SE.SE6165
_BE.DRCBL
_BE.VI991

.CCTA--- 8149
..CCTCCAG--- 8171
...CCTCCAACCCCT---- 8185
......... CCCCCT---- 8271
..CCTA---

'|'|<

AC"RW.92RW009 -
ACTIN.21301 -
ADT_ZR.MAL
AE_CF.90CF402 -
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263 -
AG_NG.92NG003.1
AGT ZR.Z321IB  oe-eememv
AGI_CY.94CY0323 -
AGI_GR.PVCH  --
AGI_GR.PVMY
AGJT AU.BFP90  ----------
BF_BR.93BR029.4

8980

N_CM.YBF30  AC--A------............===-AAAG-T T -------- o..o..oo AG-A-------- AGAAA- O..> ............ A CAAACGCAAGAACCAGCA..........
O_CM.MVP5180 C--AG-G---C.. ....o>>._.00>...>00 ..... C-AAT-TGCA------ T-AGAA-----A--T--mmnmmemee T-CTCCTCTGATCCTCAA ...C-A---T 8982
O _CM.ANT70  ---AT-G---C... ---AAA-GCA-T-AG----G---AAT-TGAG------ G-AG-A---=-A---mcmmeeaee, A--A--AGAACTTTCCCTGAGTCT... ~-A---T 8959
SIVCPZGAB w-A--T----CACTGCATTAAG-----AAC---Ar---T-rmmemeee C--G-A--------- GAG--C--AAG------ A--GGA ... 8945
Env gp41 L L $ Envelope Quw@mﬁ msgmﬁmom:a
“NefCDSstart_M__G__G W K S S V I_G W P TVRERMRRA. . .« .« o o v e .. EP 2572

Nucleic Acids
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Nucleic Acids

R.HXB2R GGAGCAGCATCTCGAGACCTGGAAAAACATGGAGCAATCACAAGTAGCAATACAGCAGCTACCAATGCTGCTTGTGCCTGGCTAGAAG 8974
“FR.HXB2R L .
“FR.HXB2R T | |z|_..|_A|@|o|<|m|w|<|o|o|o|r|o|r|>|m|m 2923
“FR.HXB2R ; T I TS S N T A A T N A A C A W [ E_ 2606
E.Q2317 = 8426

E.SOSE7253 8184

G.92UG037 -ATC-CC--AG---C-T-----G---- 8383

8293
A 9020

CCCZCC:D%CCU)XTITITITI
bag
Y
m
[

C Z_wONoo

S.NY5CG
L.ACH320A
G--

S. <<m>C“_.mo -

2}
z
=z

n
1%
A
N
Q
®

CUCUCUUJUJCUCUCU))))CUCUCUCU

n
T
B

UJO
z
b3
£
i
N

<< ®®m<<omow -
11246 ----
—G...

OOCD

- ACATC-T-CC

000

21068 e =GG-A--A. . o....>....4 Ac-T-G-Toom e C-T-CosConi G ACALC T An

) N C-T--+--Croer-Cor-ACA-Co-Tmmeme-Ae

92BR025 s CreGee- A TCA-T---T-Co-G--C-Goev C-+--GC---C-T--C-AT -

C--C-AT--C---A--
AC.

zzzzz
w
=]
=
©
o
a

OOIO
cNNNNmm

o9
10D
m
_|
I
N
N
N
o

R.NDK
D mbN_Nomm

“VIB50 -
" FILFIN9363  -----
—BR.93BR020.1
FI.HH8793-11 -----.
_SE.SE6165  ----

[QF
©
i
[
@
i
[
N
iR

'|'|<

IOOOT'TITIDUU

AC_ZM.ZAM184
ACZRW.92RW009
ACTIN.21301 -
ADT_ZR MAL
AE_CF.90CF402
AE_TH.CM240
AE_TH.93TH253
AG_NG.IBNG
AG_DJ.DJ264
AG_DJ.DJ263  --
AG_NG.92NG003.1
AGT_CY.94CY0323 -
AGI_GR.PVCH -
AGI_GR.PYMY -
AGJ AU.BFP90 -
BF_BR.93BR029.4 ... N
N_CM.YBF30  ----- A A ST T oA ST A A S 4>o..>o >4....>>>o ATA oo
O_CM.MVP5180 GT---... . .. 7x==-T-TC--CA-G--GT-A-C--CTAGA--G-G---AT-----
. _ -.CAGATC--CA-G--AT-A-C-GCTAGA---GG--AC
ZA-TT-GAAG----A---Gro-Crroe-Trrom-Toeee-Gor o C Con-AG-To--CAAA—-CTA--Toonerrs G- 9047

Nef AA . DRV . . . . . . . . . . GAASRDILEIKHGAIT S SNTAATNAATCAW L E Nef

8569
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FR.HXB2R
“FR.HXB2R
“FR.HXB2R
“FR.HXB2R
KE.Q2317 -G Cc—
_SE.SOSE7253
~UG.92UG037
“UG.U455  -Geeemrev A-
U

A

U

U

N

U

U

SINY5CG  ---C G A---CG A-G G 9022
L.ACH320A . A G----T T--- 9112
S.SF2CG . G T TGG- 9120
S.WEAU160 T-G oo>4 T--- 9103
frameshift omcwmm Nef to end prematurely in ‘WEAU

US.RF  —emeeeees T---GATGAG G G--T--mn--- T

_CN.RL42 "

— BW.96BW0502 B B O T € el e A oty Y EOR
11246 -G-

OOCUCU CUCUUJUJCUCUCU))))CUCUCUUJ

Toe-Gr-AT-Tome-Co-TT
TT---G---AT--

000

(@]
222322
w
o
=
[{e}

o
(&3]
o)

(ele)

UIU

<_mmo
—FI.LFIN9363
—BR.93BR020.1

_SE.SE6165
_BE.DRCBL
“BE.VI991
H_BE.VI997
H_CF.90CF056.1
J_SE.SE92809
J_SE.SE91733
AB_RU.KAL153-2 -G

frameshift

AC_ZM.ZAM184 -G-----A----G-. O>O..>..>..O..O.......>O..> ....................... [ o—
AC_RW.92RW009
AC IN.21301 -G--
ADI_ZR.MAL  A-G--
AE_CF.90CF402 -G-
AE_TH.CM240

AE_TH.93TH253
AG_NG.IBNG

AG_DJ.DJ264 -
AG_DJ.DJ263 - T AT-C-----CG--
AG_NG.92NG003.1 T-----T--CT-T-----C---TT T T--- 8417

Ter-GeeeeT-Toee-C-T--G
C-T-—G C--T

o L N [ ol
TT---GT---T-T--

—-CN-N
TTT

IOOOT'TITIDDU

AGT_CY.94CY0323 -------A-----AGAA T T 8515 T
AGI_GR.PVCH T T 9229 Z
AGI_GR PVMY T 9170 ;
AGJ_AU.BFP90  ----- e SNe e T T 9148 =
BF_BR.93BR029.4 -----rm- Acee.... Teer-GoenC-Tooen-Co-T ToeeeT-T- 8422 o
N_CM.YBF30 A--C--T--ACAG---T-T----TC-TT T G--TGG- 8693 o
O_CM.MVP5180 GC--CA-A-T-- C-TT--Axr=-CT-Te-ConCon T Tememmememcmenaees AcercmeeToeToee- T 9213 3
O_CM.ANT70 Co-T-A-GorAT-T=-Co-Cor TT A Toeen-T--- 9190 3
SIVCPZGAB ~ A-ATG--CA-T--A....~-A--A-Ac-CooroA-Gro-A-moT--AACGroommrmemres To-Aceee-T-Toe-TCA T--G--T-- 9176 &
@
Nef AQE EE . . EVNV GFPVTPQVP L RPMTJYKAAVDILSHFILKEKGG L E G L | H_Nef ®
®
o
>
o
3
®
(]

Nucleic Acids
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<-| Nef premature end (TGG -> TAG) in HXB2
_FR.HXB2R P K E D_K

_FR.HXB2R P_K_K_T R Y P §

FRHXB2R S_.Q R R Q D
E.Q2317 -TAGG-A
E.SOSE7253 --AG
G.92UG037 --A-G-A
-A--G-A
SJRFL  -A-G-A
“AU.MBC200 -T---GA

CCCZCZDC%CU)?:TITITITI
c
Ny
(4]
a1

SIMN  eeeeee AG
L.ACH320A
S.SF2CG
S.WEAU160 A
S.RF -G-A
“CN.RL42
"BW.96BW0502  --A-G-A------G-Anwmmroee T GT.
TIN.11246  --A-G-A-—-G---
TIN.301904  -TA-G-A---G----
TIN.301905  -TA-G-A---G----
TIN.21068  -TA-G-A---G-----
TIN.301999  -TA-G-A---G----

UUUOOOOOOOOCUCDCDCDCUCUCUCUZDZD)>)>CUCUCUCU

"BR.92BR025 -TA-G-A---G

_ET.ETH2220 --A-G-A~-G--G-G-T-

ZR.ELI --A---AG

~ZR.NDK --A-G-A

_ZR.84ZR085 ----G-A.
D_UG.94UG114.1 ...OO
F_VI850 ..>.O.>....OO G T
F_FLLFIN9363 --A-G-A . C G
F_BR.93BR020.1 --A-G A-G--G
G_FILLHH8793-11 --A-G-A--------- [OR— CT- Y -Yoy R, /o R
G_SE.SE6165 --A-G-A- .
G_BE.DRCBL  --A- o B C e O..>...O..L....ﬁ ........ A-T--... B-Yoq P ) | o ——

H BE.VI99L --A-G-A G G--TA § .
H BEVI9O7  --A-G-Aw-rmmmmr e T-Aw-Grer-TAe=-Geeen
H_CF.90CF056.1 --A-GCA
J SE.SE92809 --A-G-A

JSE.SE91733 --A-G-A

AB_RU.KAL153-2 --A-G-A
AC_ZM.ZAM184 ----G---m-
AC_RW.92RW009 -TA-G-A--G
ACTIN.21301  --AGG-A
ADT ZRMAL  ---C--A
AE_CF.90CF402 --A-Gr-ermrme-Groemenn CT-A--G--C--A-T
AE_TH.CM240  --A-G-A--rrrme-Groemenen CT-Ar--Gor-TA-Tommeeeee-T-
AE_TH.93TH253 --A-G-A-
AG_NG.IBNG  --A-G-A--
AG_DJ.DJ264 --A-G-A

AG_DJ.DJ263  --A-G-A

AG_NG.92NG003.1 -TA-G-A-

-AG C
+.-AGG----C--C---

AGI_CY.94CY0323 --A-G-A---------G
AGI_GR.PVCH --A-GCA
AGI_GR.PVMY  --A-G-A G

AGJ AUBFP90  —-A-G-A--G--G
BF_BR.93BR029.4 --A-G-A
N_CM.YBF30  --AG--A---Gr---s-e- 4..>..o..o
O_CM.MVP5180  ---T-AG---GC---A-----G---—-
O CMANT70  =--T-A=---GCr-A-rr-GrormT--G-Go-TA---T--G-A-T---
SIVCPZGAB  —-AGG-------——

Nef S Q R R Q D |

Nucleic Acids

R.HXB2R  CCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTC...CCTGATTAGCAGAACTACACACCAGGGCCAGGG...GTCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTA

-\
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B_FR.HXB2R  TACCAGTTGAGCCAGATAAGATA...GAAGAGGCCAATAAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGACCCGGAG.. AGAGAAGTGTTAGAGTGGAGGTTTGACAGCCGCC 9361
B_FR.HXB2R  _ Y_Q L S O I R_# # KR _P_I K ERTPACVYTLS$ACMGMWMTIRG##EKSCS$S G G L T A A 2811
BFRHXB2R ~T_S $ A R $ D #Z#R G Q 3$ RREHOTLVTP CEP A

BFRHXB2R V_ P V. E P D K T_. E_E A N K G E N_T S L IL_H PV S I HGMDDUPE . REV [ E
A_KE.Q2317 . A T-C-G-Gmmrmrenis A-—-CA GA-AT-T-AA=-Ac-rma- TGAA- .

A_SE.SOSE7253 A---TC-A A--Tom-AA----A-- :

A_UG.92UG037 T o N——— A-AT--AA-----Acmememen TGA-

A_UG.U455 TC-AC A-AT---AA-----AG-A-----TGAA---

B_US.JRFL A--G

B_AU.MBC200

B_US.MN

B_NL.ACH320A

B_US.SF2CG

B_US.WEAU160

B_US.RF

B

c_

c”

C

C

C --G--TGACC-C...

C BSCIAY S\, o Te--Acce-A-----G--TGAAC-C...

C A----AC A A----G--TT-AC-C...

C

G--TGAA--C...

D
D

D_.

D_

_H

_H

_H

G|

G_SE.SE6165  ----- A-G--T---CAG--G--...--G-A A---TC-A TA--- 8803
G_BE.DRCBL - A-G------TCAG--G--...--G-A G A----C 9324
HBEVI9Q91 -G---A--T--C-GG-TG-G...

HBEVI97 —-A-T--C-GGG--.. 8679
H_CF.90CF056.1 =------AA-T---C-GG--G--...--CormrmrmsGorermscrmrmeAcomaComemens 8684
J SE.SE92809 A-em-A y ) 8659
J_SE.SE91733 A-T--C C-CAT-—-A----A--A~G--TGAAA.. 8669
AB_RU.KAL153-2 ------C--C---C-G-AG--.. CAG-G YNl N— A-AT-=-AA=-C--Acmcmcn-s TGA-A. 9344
AC_ZM.ZAM184  --emeneev To-TC-G-Gr, . oememene T-C-G-G-Grrerer-Arrme-Arememens- AAT—-AA—A-A-G--GT—.. 8710
AC_RW.92RW009 -G-------- C---AGGG-AG-G...=-+-Axwme-Grememeas G---A-T-—-AC CormemePeemenePAeee-G--TGA-C... CoActmAcorT-Ac- 8717
ACTIN.21301  <oemememes C---AGGG-AG--...

ADT ZR.MAL

AE_CF.90CF402

AE_TH.CM240

AE_TH.93TH253

AG_NG.IBNG

AG_DJ.DJ264 >....> G--T----CAG--G--
AG_DJ.DJ263 A----A-A--T----CAG----
AG_NG.92NG003.1 ----- A-G--T----CAG

AGT_CY94CY0323 ——-A-T--CGG-GG... T-— 8773
AGI_GRPVCH ----A--T---C-GG-G-G... T 0487

AGI_GR.PVMY  -----A--T---C-GG--G-G.. A T-TG- 9428

AGJ_ AU.BFP90 A TC-- 9406

BF_BR.93BR029.4 ---------- Co-r-GG--Gr,. -w-ArmecrmeGrmsmemmamaATmemeCrmmeneCA oo Ao Ar<-G-TGAAC.. <o~ A-AC-G Conemememememememenens 8680

N_CM.YBF30 G-T---C-A TC-- 8951

O_CM.MVP5180 AGCT--G--TG-AC-C...G-G--GA-AC--A-A---CA------T--ATCAT 9474

O _CM.ANT70 AT-T--A--TA-AC-T...-A~-~-A-AC-GAT----A-—---T--ATCT- 9451

SIVCPZGAB  -G--CC-GACAGAG--GC-Grr. om-CoArrrmr-Grreres Torre AT o Coren Goe T CAAT-T-Acrreemermes A~-TGA--C...-A-+-G-C--G-TC---C-Cororrrenv A-G- 9434

Nef VPV EPDK K. .EEANKGENTSILILHPVSILHGMDTDZPE .REVLEWRFD S R_Nef

cleic Acids
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Nucleic Acids

TCF-lalpha ZmZU_DQm end ) NF-kappa-B Il NF-kappa-B |

<-| (frame 2

R.HXB2R  TAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTC...AAGAACTG........ CTGACATCGAGCTTGCTAC.......ccoveerrienn. AAGGGACTTTCCGCTGGGGACTTTCC.A 9459
FRHXB2R _$ H F | T _W P E S C I_R S T # # R T # | . . .. # R D F P L G T F # 2840

"FRHXB2R _~S I' S S R_G_P_R_; . A C Y .~ T T T T .#E G.T FR W G_L_S;

FRHXB2R L[_ A F H H V. A R E . . . _ K G_ LS A G_D F # 2764

E.Q2317  -G--C-AA-A---AGA-----=mmrrmo

E.SOSE7253 -G-----AAGA---AGA----A----A----

G.92UG037 -G---CGAGTA---AAA--AA-

b

CCU)XTITITITI
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

I
(_a
;q%
28
)
>
>
o
>
b
-
>
In
o]
o
=
©

~AU.MBC200
G-TTAT
L ACH320A A

0
Z:
=z

onr
1%
A
N
o]
@
>

S.WEAU160 A
lo C ~> A

N.RL42 - A-C

0
pok
B

CUCUCUCUCUUJUJCU))))CUCUCUCU

OCCCZC>C

OO

_BW.96BW0502 . GAGGGA--TTCTGCTGACATAAGAGGGACTTTCCGCT---=------ AA-----.-G----.. 8986

@)

ZZZZZ
WNWWE S
ORPOOor
PORPPN
OHOON
©OOO®
© as

OIO

R.92BR025
—ET.ETH2220

8828

—-CA-CGGGA-TTC

CNNNI'I'IUJ
DDD:
Zzm
(o)
~

_ZR. -84ZR085
G.94UG114.1 --------
_VI850 -
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see Pohlmann, J Virol 72(7): 5589-5598 (1998) and similar publications for information on this enhancer region.
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Nucleic Acids

.GA.GCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCT 9580
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Nucleic Acids

~ 3'LTR\ /3'LTR Extensive secondary structure in this region
Poly-A signal R repeat end V/ U5 start See Rizvi, J Virol 67: 2681-88 (1993)
B_FRHXB2R  GGC.TAACTAGGGAACCCACTGCTTAA GCCTCAATAAAGCTTGCCTTGAG.TGCTTCAAGTAGTGTGTGCCCGTCTGTTGTG. TGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAAL 9710
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