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Alignment of HIV-1/SIVcpz Genomes

The goal in selecting which sequences to include in the published Compendium alignment was to
display, in the limited space of two pages per alignment section, a representation of the genetic variability
of the HIV-1 world. The basis for this was phylogenetic trees and the removal of  known duplicates and
close clone sequences from the same isolates or patients, thereby creating a non-redundant set. Some
effort was also put into representing geographic diversity and sampling times of each subtype. This year
we have included more sequences from the more important subtypes, only one representative for each
CRF (except more from CRF01 and CRF02), a few U’s and URF’s as well as more group N and O and
CPZ sequences than last year. For URF’s especially, however, there are many more variants of HIV-1
reported.

The HXB2 sequence was chosen as master sequence in this alignment. This is also the HIV
Database genome coordinate standard sequence. The alignment was generated by an iterative process
between automated alignment using HMMER and manual editing using MASE, BioEdit and Se-Al. As
in previous years, the alignment presented is not suggested to be an “optimal alignment” with the absolute
minimum number of gaps and mismatches. It is a compromise between optimal alignment, readability,
and an attempt to keep insertions and deletions from altering the protein reading frame presentation. Most
gaps have been introduced in multiples of 3 bases to maintain open reading frames when translated
directly from the alignment.

At the bottom of the alignment, the HXB2 protein sequences are displayed; the HIV genome has
many overlapping coding regions, and all are shown. For more complete annotation of functional
domains, see the protein sequence alignments in Part IV.



HIV-1/SIVcpz160

H
IV

-1
/S

IV
cp

z 
co

m
pl

et
e 

ge
no

m
es

Features of HIV-1 annotated in the alignment that follows.

DNA Page Protein

5' LTR U3 start 180
TCF-1α 184
NF-kB-I, II 186
SpI, II, III 186
TATA Box 186
5' LTR U3 end, R repeat begins 188
mRNA start site 188
TAR element 188
Poly-A signal 188
5' LTR repeat end, U5 start 188
5' LTR U5 end 190
Lys tRNA primer binding site 190
Gag binding loops 192
Packaging signal 192
End packaging loops 194

194 Gag-Pol start
202 p17 end, p24 start
214 p24 end, p2 start
214 p2 end,  p7 (NC) start
214 Gag-Pol TF start
218 p7 end,  p1 start

ribosome slip site 218
218 p1 end,  p6  start
222 gag-pol TF end,  pol protease start
222 Gag end
222 Pol protease start
228 protease end,  p66/p51 RT start
248 p51 RT end,  p15 RNAse H start
252 p15 RNAseH end,  p31 integrase start
266 Vif start
266 Pol end
274 Vpr start
274 Vif end
278 Tat ex1 start
278 Vpr end
280 Rev ex1 start
282 Tat ex1 end, Rev ex1 end
282 Vpu start
286 Env signal peptide start
288 Vpu end, gp120 Env start
302 V3 loop start, V3 tip
304 V3 loop end

Rev resp. element start, Stem I 314
314 gp120 end,  gp41 start

Stem IIA, IIIB,IIB', IIC, IIC', IIA', III-IV 316
Stem III-IV', V, V', I' 318
Stem I', Rev resp. element end 320

326 Tat ex2 start, Rev ex2 start
326 Tat ex2 end
330 Subtype C Rev ex2 end
330 Rev ex2 end
332 Env gp41, gp160 end
332 Nef start

3'  LTR U3 start 338
TCF-1α binding 344

344 Nef end
NF-k-BII 346
NF-k-BI, SPI-III 346
SP-II, SP-1 348
TATA box 348
poly-A signal 350
3' LTR U3 end \/ repeat start 350
3' LTR repeat end \/ 3' LTR U5 start 350
3' LTR U5 end 352
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Table 1. Table of sequences included in the HIV-1/SIVcpz complete genome alignments.

Name Accession Country Author Reference

A.SN.01.DDI579 AY521629 Senegal Meloni, ST J Virol 78(22):12438–12445 (2004)
A.SN.01.DDJ369 AY521631 Senegal Meloni, ST J Virol 78(22):12438–12445 (2004)
A.SN.96.DDJ360 AY521630 Senegal Meloni, ST J Virol 78(22):12438–12445 (2004)
A.ZA.04.04ZASK162B1 DQ396400 S. Africa McKay, AR J Virol Methods 136(1-2):118–25 (2006)
A1.KE.94.Q23_17 AF004885 Kenya Poss, M J Virol 72(10):8240–51 (1998)
A1.RU.03.03RU20_06_13 AY500393 Russia Papuashvili, MN Infect Genet Evol 5(1):45–53 (2005)
A1.RW.93.93RW037A AB287379 Rwanda Tatsumi, M Unpublished
A1.SE.94.SE7253 AF069670 Sweden Laukkanen, T AIDS 13(14):1819–26 (1999)
A1.TZ.01.A173 AY253305 Tanzania Herbinger, K-H ARHR 20(8):895–901 (2004)
A1.UA.00.98UA0116 AF413987 Ukraine Masharsky, AE ARHR 19(10):933–9 (2003)
A1.UG.92.92UG037 U51190 Uganda Gao, F J Virol 70(3):1651–67 (1996)
A1.UG.98.98UG57136 AF484509 Uganda Harris, ME ARHR 18(17):1281–90 (2002)
A2.CD.97.97CDKFE4 AF286240 D.R.C. Gao, F ARHR 17(8):675–88 (2001)
A2.CD.97.97CDKS10 AF286241 D.R.C. Gao, F ARHR 17(8):675–88 (2001)
A2.CD.97.97CDKTB48 AF286238 D.R.C. Gao, F ARHR 17(8):675–88 (2001)
A2.CY.94.94CY017_41 AF286237 Cyprus Gao, F ARHR 17(8):675–88 (2001)
B.AR.00.ARMS008 AY037269 Argentina Carr, JK AIDS 15(15): F41–7 (2001)
B.AU.96.MBCD36 AF042105 Australia Oelrichs, RB ARHR 14(9):811–4 (1998)
B.CO.01.PCM074 AY561240 Colombia
B.FR.83.HXB2 K03455 France Wong-Staal, F Nature 313(6000):277–84 (1985)
B.GA.88.OYI M26727 Gabon Huet, T AIDS 3(11):707–15 (1989)
B.NL.00.671_00T36 AY423387 Netherlands Geels, MJ J Virol 77(23):12430–12440 (2003)
B.RU.04.04RU129005 AY751406 Russia
B.TH.90.BK132 AY173951 Thailand Hierholzer, J ARHR 18(18):1339–1350 (2002)
B.US.90.WEAU160 U21135 U.S.A. Tozser, J FEBS Lett 281(1-2): 77–80 (1991)
B.US.98.1058_11 AY331295 U.S.A. Bernardin, F J Virol 79(17):11523–8 (2005)
C.AR.01.ARG4006 AY563170 Argentina Aguayo, N ARHR 20(9):1022–5 (2004)
C.BR.92.BR025-d U52953 Brazil Gao, F J Virol 70(3):1651–1667 (1996)
C.BR.04.04BR013 AY727522 Brazil Sanabani, SS ARHR 22(2):171–6 (2006)
C.BW.00.00BW07621 AF443088 Botswana Novitsky, VA J Virol 76(11):5435–51 (2002)
C.ET.86.ETH2220 U46016 Ethiopia Salminen, MO ARHR 12(14):1329–39 (1996)
C.IN.95.95IN21068 AF067155 India Lole, KS J Virol 73(1):152–60 (1999)
C.IN.99.01IN565_10 AY049708 India Khurana, S Unpublished
C.KE.00.KER2010 AF457054 Kenya Dowling, WE AIDS 16(13):1809–20 (2002)
C.TZ.01.BD9_11 AY253322 Tanzania Herbinger, K-H ARHR 20(8):895–901 (2004)
C.UY.01.TRA3011 AY563169 Uruguay Aguayo, N ARHR 20(9):1022–5 (2004)
C.ZA.04.SK164B1 AY772699 S. Africa Kiepiela, P Nature 432(7018):769–775 (2004)
C.ZA.05.05ZASK245B1 DQ369982 S. Africa McKay, AR J Virol Methods 136(1–2):118–25 (2006)
C.ZM.02.02ZM115 AB254148 Zambia Tatsumi, M Unpublished
C.ZM.96.96ZM651 AF286224 Zambia Rodenburg, CM ARHR 17(2):161–8 (2001)
D.CD.83.ELI K03454 D.R.C. Alizon, M Cell 46(1):63–74 (1986)
D.CD.83.NDK M27323 D.R.C. Spire, B Gene 81(2):275–84 (1989)
D.CM.01.01CM_4412HAL AY371157 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
D.KE.01.NKU3006 AF457090 Kenya Dowling, WE AIDS 16(13):1809–20 (2002)
D.TD.99.MN012 AJ488927 Chad Vidal, N JAIDS 33(2):239–46 (2003)
D.TZ.01.A280 AY253311 Tanzania Herbinger, K-H ARHR 20(8):895–901 (2004)
D.UG.94.94UG114 U88824 Uganda Gao, F J Virol 72(7):5680–98 (1998)
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D.UG.99.99UGD23550 AF484485 Uganda Harris, ME ARHR 18(17):1281–90 (2002)
D.UG.99.99UGK09958 AF484499 Uganda Harris, ME ARHR 18(17):1281–90 (2002)
D.ZA.86.R482 AY773341 S. Africa
F1.BE.93.VI850 AF077336 Belgium Laukkanen, T Virology 269(1):95–104 (2000)
F1.BR.89.BZ126 AY173957 Brazil Hierholzer, J ARHR 18(18):1339–1350 (2002)
F1.BR.93.93BR020_1 AF005494 Brazil Gao, F J Virol 72(7):5680–98 (1998)
F1.FI.93.FIN9363 AF075703 Finland Laukkanen, T Virology 269(1):95–104 (2000)
F1.FR.96.MP411 AJ249238 France Peeters, M ARHR 16(2):139–51 (2000)
F2.CM.02.02CM_0016BBY AY371158 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
F2.CM.95.MP255 AJ249236 Cameroon Peeters, M ARHR 16(2):139–51 (2000)
F2.CM.95.MP257 AJ249237 Cameroon Peeters, M ARHR 16(2):139–51 (2000)
F2.CM.97.CM53657 AF377956 Cameroon Carr, JK Virology 286(1):168–81 (2001)
G.BE.96.DRCBL AF084936 Belgium Debyser, Z ARHR 14(5):453–9 (1998)
G.CM.01.01CM_4049HAN AY371121 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
G.ES.99.X138 AF450098 Spain Delgado, E JAIDS 29(5):536–43 (2002)
G.KE.93.HH8793_12_1 AF061641 Kenya Salminen, MO ARHR 8(9):1733–42 (1992)
G.NG.92.92NG083 U88826 Nigeria Gao, F J Virol 72(7):5680–98 (1998)
G.SE.93.SE6165 AF061642 Sweden Laukkanen, T Virology 247(1):22–31 (1998)
H.BE.93.VI991 AF190127 Belgium Janssens, W AIDS 14(11):1533–43 (2000)
H.BE.93.VI997 AF190128 Belgium Janssens, W AIDS 14(11):1533–43 (2000)
H.CF.90.056 AF005496 C.A.R. Murphy, E ARHR 9(10):997–1006 (1993)
J.SE.93.SE7887 AF082394 Sweden Laukkanen, T ARHR 15(3):293–7 (1999)
J.SE.94.SE7022 AF082395 Sweden Laukkanen, T ARHR 15(3):293–7 (1999)
K.CD.97.EQTB11C AJ249235 D.R.C. Peeters, M ARHR 16(2):139–51 (2000)
K.CM.96.MP535 AJ249239 Cameroon Peeters, M ARHR 16(2):139–51 (2000)
U.CD.83.83CD003 AF286236 D.R.C. Gao, F ARHR 17(12):1217–22 (2001)
U.CD.90.90CD121E12 AF457101 D.R.C. Mokili, JLK ARHR 18(11):817–23 (2002)
U.GR.99.GR303 AY046058 Greece Paraskevis, D J Gen Virol 82(10):2509–14(2001 )
U.NL.x.U_NL_95_H10986_D1 EF029066 Netherlands van der Hoek, L Unpublished
01_AE.CF.90.90CF402 U51188 C.A.R. Gao, F J Virol 70(10):7013–29 (1996)
01_AE.CN.05.FJ051 DQ859178 China Yan, Y Chin Med J(Engl) 119(19):1622-8  (2006)
01_AE.HK.x.HK001 DQ234790 Hong Kong
01_AE.JP.93.93JP_NH1 AB052995 Japan Sato, H J Virol 75(12):5604–13 (2001)
01_AE.TH.01.OUR414I AY358050 Thailand Tovanabutra, S ARHR 20(5):465–75 (2004)
01_AE.TH.02.OUR769I AY358062 Thailand Tovanabutra, S ARHR 20(5):465–75 (2004)
01_AE.TH.90.CM240 U54771 Thailand Laukkanen, T J Virol 70(9):5935–43 (1996)
02_AG.CM.02.02CM_1669LE AY371139 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
02_AG.EC.x.ECU41 AY151001 Ecuador Carrion, G ARHR 19(4):329–32 (2003)
02_AG.FR.91.DJ264 AF063224 France Laukkanen, T Virology 247(1):22–31 (1998)
02_AG.GH.03.GHNJ196 AB231898 Ghana Tatsumi, M Unpublished
02_AG.NG.x.IBNG L39106 Nigeria Howard, TM ARHR 10(12):1755–7 (1994)
02_AG.SN.98.MP1211 AJ251056 Senegal Toure-Kane, C ARHR 16(6):603–9 (2000)
02_AG.UZ.02.02UZ693 AY829204 Uzbekistan Carr, JK JAIDS 39(5):570–5 (2005)
03_AB.RU.97.KAL153_2 AF193276 Russia Liitsola, K AIDS 12(14):1907–19 (1998)
04_cpx.CY.94.CY032 AF049337 Cyprus Gao, F J Virol 72(12):10234–41 (1998)
05_DF.BE.x.VI1310 AF193253 Belgium Laukkanen, T Virology 269(1):95–104 (2000)
06_cpx.AU.96.BFP90 AF064699 Australia Oelrichs, RB ARHR 14(16):1495–500 (1998)
0708.CN.00.HH069 AP005206 China Yang, R J Virol 77(1):685–695 (2003)
07_BC.CN.97.CN54 AX149771 China Shao, Y Patent: WO 0136614-A125
08_BC.CN.97.97CNGX_6F AY008715 China Piyasirisilp, S J Virol 74(23):11286–95 (2000)
09_cpx.GH.96.96GH2911 AY093605 Ghana McCutchan, FE ARHR 20(8):819–26 (2004)
10_CD.TZ.96.96TZ_BF061 AF289548 Tanzania Koulinska, IN ARHR 17(5):423–31 (2001)



163HIV-1/SIVcpz Complete Genomes

H
IV

-1
/S

IV
cp

z 
co

m
pl

et
e 

ge
no

m
es

)

11_cpx.GR.x.GR17 AF179368 Greece Paraskevis, D ARHR 16(9):845–55 (2000)
12_BF.AR.99.ARMA159 AF385936 Argentina Carr, JK AIDS 15(15): F41-7 (2001)
13_cpx.CM.96.1849 AF460972 Cameroon Wilbe, K ARHR 18(12):849–856 (2002)
14_BG.ES.99.X397 AF423756 Spain Delgado, E JAIDS 29(5):536–43 (2002)
15_01B.TH.99.99TH_MU2079 AF516184 Thailand Viputtijul, K ARHR 18(16):1235–7 (2002)
16_A2D.KR.97.97KR004 AF286239 Korea Gao, F ARHR 17(8):675–88 (2001)
18_cpx.CU.99.CU76 AY586540 Cuba Thomson, M AIDS 19(11):1155–63 (2005)
19_cpx.CU.99.CU7 AY894994 Cuba Thomson, M JAIDS 40(5):532–7 (2005)
20_BG.CU.03.CB134 DQ020274 Cuba Perez, L ARHR 22(8):724–33 (2006)
21_A2D.KE.91.KNH1254 AY945737 Kenya Visawapoka, U ARHR 22(7):695–702 (2006)
23_BG.CU.03.CB118 AY900571 Cuba Perez, L ARHR 22(8):724–33 (2006)
24_BG.CU.03.CB378 AY900574 Cuba Perez, L ARHR 22(8):724–33 (2006)
25_cpx.CM.01.101BA DQ826726 Cameroon Carr, JK Unpublished
28_BF.BR.99.BREPM12609 DQ085873 Brazil De Sa Filho, DJ ARHR 22(1):1–13 (2006)
29_BF.BR.02.BREPM119 AY771590 Brazil Sa Filho, DJd ARHR 21(2):145–51 (2005)
31_BC.BR.02.110PA EF091932 Brazil Santos, AF AIDS 20(16):2011–9 (2006)
33_01B.MY.05.05MYKL007_1 DQ366659 Malaysia Tee, KK JAIDS 43(5):523–529 (2006)
A1C.TZ.02.CO3710 AY734553 Tanzania Arroyo, MA AIDS 19(14):1517–1524 (2005)
A1CDGKU.ZA.99.CM4 AF411964 S. Africa Papathanasopoulos, M ARHR 18(12):879–886 (2002)
A1DHK.NO.97.97NOGIL3 AJ237565 Norway Jonassen, TO ARHR 16(1):49–58 (2000)
A1GHU.GA.x.VI354 AF076474 Gabon Laukkanen, T Unpublished
A2D.KE.99.KER2003 AF457051 Kenya Dowling, WE AIDS 16(13):1809–20 (2002)
AF2.CM.02.02CM_3163MN AY371160 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
AGU.CM.01.01CM_0989MO AY371166 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
AHJU.CM.01.01CM_1296NG AY371162 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
BC.CN.96.YNRL9607 AY967804 China Qiu, Z ARHR 21(12):1051–6 (2005)
BC.MM.99.mIDU103 AB097873 Myanmar Takebe, Y AIDS 17(14):2077–2087 (2003)
BF1.BR.02.02BR006 DQ358807 Brazil Sanabani, S Infect Genet Evol 6(5):368–377 (2006)
O.BE.87.ANT70 L20587 Belgium Vanden Haesevelde, M J Virol 68(3):1586–96 (1994)
O.CM.91.MVP5180 L20571 Cameroon Gurtler, LG J Virol 68(3):1581–5 (1994)
O.CM.96.96CMABB637 AY169810 Cameroon Yamaguchi, J ARHR 19(11):979–88 (2003)
O.SN.99.SEMP1300 AJ302647 Senegal Vergne, L J Clin Microbiol 38(11):3919–25 (2000)
N.CM.02.DJO0131 AY532635 Cameroon Bodelle, P ARHR 20(8):902–908 (2004)
N.CM.04.04CM_1015_04 DQ017382 Cameroon Yamaguchi, J ARHR 22(1):83–92 (2006)
N.CM.04.04CM_1131_03 DQ017383 Cameroon Yamaguchi, J ARHR 22(1):83–92 (2006)
N.CM.95.YBF30 AJ006022 Cameroon Simon, F Nat Med 4(9):1032–7 (1998)
N.CM.97.YBF106 AJ271370 Cameroon Ayouba, A AIDS 14(16):2623–5 (2000)
CPZ.CD.90.ANT U42720 D.R.C. Vanden Haesevelde, M Virology 221(2):346–50 (1996)
CPZ.CM.01.SIVcpzCAM13 AY169968 Cameroon Nerrienet, E J Virol 79(2):1312–9 (2005)
CPZ.GA.88.GAB1 X52154 Gabon Huet, T Nature 345(6273):356–9 (1990)
CPZ.US.85.CPZUS AF103818 U.S.A. Gao, F Nature 397(6718):436–41 (1999)
CPZ.CM.05.SIVcpzMB66 DQ373063 Cameroon Keele, BF Science 313(5786):523–6 (2006)
CPZ.CM.05.SIVcpzLB7 DQ373064 Cameroon Keele, BF Science 313(5786):523–6 (2006)
CPZ.CM.05.SIVcpzEK505 DQ373065 Cameroon Keele, BF Science 313(5786):523–6 (2006)
CPZ.CM.05.SIVcpzMT145 DQ373066 Cameroon Keele, BF Science 313(5786):523–6 (2006)
CPZ.TZ.01.TAN1 AF447763 Tanzania Santiago, ML J Virol 77(3):2233–2242 (2003)
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Table 2. Notes on full-length HIV-1/SIVcpz complete genomes that appear in the alignment

Name Accession Country Author Reference

A1.KE.94.Q23_17 AF004885 Kenya Poss, M J Virol 72(10):8240–51 (1998)
This subtype A sequence was derived from a woman from Mombasa, Kenya, who had been recently infected with
HIV-1. The blood sample was drawn in June 1994. An env gene fragment from a PCR amplification from an earlier
blood sample (July 1993) was published in Poss, M., et al. (ARHR 13(6):493-499(1997)). Many env sequences
from this same patient are available with accession numbers AF004893 and AF047979-AF048346. Sequence record
updated in GenBank; revision updated in HIV database Jan 2006.

A1.RU.03.03RU200613 AY500393 Russia Papuashvili, MN Infect Genet Evol 5(1):45–53 (2005)
Sequence described by Papuashvili et al. 2005 as a ìtypicalî East European subtype A1 sequence.

A1.RW.93.93RW037A AB287379 Rwanda Tatsumi, M Unpublished
Subtype A1 sequence from Rwanda.

A1.SE.94.SE7253 AF069670 Sweden Laukkanen, T AIDS 13(14):1819–26 (1999)
This subtype A sequence is from a 27-year-old male living in Sweden, who is thought to have been infected in
Somalia via heterosexual contact. The patient was CDC stage C3 when sampled in 1994. The virus is NSI and uses
the CCR5 coreceptor. The patient’s CD4 count was zero. Virus was cocultured with donor PBMC before PCR
amplification and direct sequencing. Genome sequence lacks part of non-coding regions.

A1.TZ.01.A173 AY253305 Tanzania Herbinger, K-H ARHR 20(8):895–901 (2004)
This sequence comes from a HIV-1-positive blood bank unit collected between October 2000 and August 2001
from Mbeya, Tanzania.

A1.UA.00.98UA0116 AF413987 Ukraine Masharsky, AE ARHR 19(10):933–9 (2003)
This sequence was derived from a 28-year-old woman from Kiev, Ukraine. She was found to be seropositive in
1998 and was presumed to be infected parenterally as an intravenous drug user. The blood sample was obtained in
2000 as a part of large-scale molecular epidemiological survey in the former Soviet countries of Ukraine, Belarus
and Russia. All samples in this survey were serotyped using gp120 V3 mimicking peptides, and selected ones were
genotyped by sequencing V3-V5 env and p17/p24 gag regions. According to these tests, isolate 98UA0116 be-
longed to subtype A, which was one of two prevalent HIV-1 variants among IDUs in the former Soviet Union. The
full-length genome of this isolate was obtained by amplifying 8 overlapping subgenomic fragments from PBMC
DNA using nested PCR. This is the second cloned and sequenced full-length genome of subtype A HIV-1 isolate
from the former Soviet Union after isolate 97BL006 (GenBank accession# AF193275).

A1.UG.92.92UG037 U51190 Uganda Gao, F J Virol 70(3):1651–67 (1996)
This subtype A sequence is from a complete genome PCR amplified from proviral DNA. The patient was a 31-year-
old ARV-naive asymptomatic female from Entebbe, Uganda. The risk factor for infection was heterosexual contact.
92UGO37 is one of a set of three complete genomes from a study linking the HIV-1 epidemic in the heterosexual
population in Thailand to an A/E recombinant. The isolate 92UGO37 was established and propagated by short term
cocultivation with normal donor lymphocytes; the near full length genome was PCR amplified and sequenced.
There is an in-frame stop codon in pol at position 3144 in this clone. The isolate from which this sequence was
derived is non-syncytium-inducing (NSI) and uses CCR5 or CCR8 (Bjorndal, A. et al., J Virol 71:7478 (1997) and
Rucker, J., et. al., J Virol 71: 8999-9007 (1997). See also: Gao F. et al., J Virol 70: 7013-7029 (1996). The isolate
93UG037 is available from the NIH AIDS Reagent program.

A1.UG.98.98UG57136 AF484509 Uganda Harris, ME ARHR 18(17):1281–90 (2002)
One of a set of complete genomes from 46 patients from Uganda. These sequences are from volunteers from Rakai
district, 37 of whom are enrolled in cohort studies; they were referred by an AIDS surveillance program or an STD
clinic. Another nine sequences were obtained from anonymous discard samples. Of the set, more than half were
subtype D; 15% were subtype A; and a quarter were AD recombinants with unique mosaic patterns. A few AC and
CD recombinants were also found.



165

H
IV

-1
/S

IV
cp

z 
co

m
pl

et
e 

ge
no

m
es

HIV-1/SIVcpz Complete Genomes

A2.CD.97.97CDKFE4 AF286240 Congo Gao, F ARHR 17(8):675–88 (2001)
This sequence was obtained from an asymptomatic pregnant woman from Kinshasa, DRC, as part of a molecular
epidemiological survey conducted in April 1997. The sequence was derived from uncultured PBMCs.

A2.CD.97.97CDKS10 AF286241 Congo Gao, F ARHR 17(8):675–88 (2001)
This sample was obtained during a molecular epidemiological study survey in Kinshasa, DRC, in April 1997.

A2.CD.97.97CDKTB48 AF286238 Congo Gao, F ARHR 17(8):675–88 (2001)
This sample was obtained during a molecular epidemiological study survey in Kinshasa, DRC, in April 1997. This
sequence is from a primary culture of virus obtained from a patient suffering from tuberculosis.

A2.CY.94.94CY017_41 AF286237 Cyprus Gao, F ARHR 17(8):675–88 (2001)
This sequence was obtained from a 35 year old female AIDS patient from Nicosia, Cyprus (HO17). Her husband
and child and the husband’s sexual partner were also infected with this strain, which may have originated in the UK.
The sequence is from a primary isolate.

A.SN.01.DDI579 AY521629 Senegal Meloni, ST J Virol 78(22):12438–12445 (2004)
Nearly full length genome defined by Meloni et al. 2004 as sub-subtype A3. Sample derived from female sex
worker who seroconverted in 1994.

A.SN.01.DDJ369 AY521631 Senegal Meloni, ST J Virol 78(22):12438–12445 (2004)
Nearly full length genome defined by Meloni et al. 2004 as sub-subtype A3. Sample derived from female sex
worker who seroconverted in 2001.

A.SN.96.DDJ360 AY521630 Senegal Meloni, ST J Virol 78(22):12438–12445 (2004)
Nearly full length genome defined by Meloni et al. 2004 as sub-subtype A3. Sample derived from female sex
worker who seroconverted in 1991.

A.ZA.04.04ZASK162B1 DQ396400 South Africa McKay, AR J Virol Methods 136(1-2); 118-25 (2006)
This subtype A1 sequence has a section of gag most closely resembling a subtype A portion of CRF01_AE. The
patient from which this sequence was taken was a heterosexually-infected female of Zulu or Xhosa ethnicity and
antiretroviral therapy-naive. The sequence is derived from a plasmid clone. Genome sequence lacks part of non-
coding region.

B.AR.00.ARMS008 AY037269 Argentina Carr, JK AIDS 15(15); F41-7 (2001)
This sequence came from a 34 year old heterosexual female in Buenos Aires, Argentina. The sample was collected
in 2000.

B.AU.96.MBCD36 AF042105 Australia Oelrichs, RB ARHR 14(9):811–4 (1998)
Sequence derived from peripheral blood sampled on 10/96 and cultured with donor PBMC. Patient was Sydney
Blood Bank Cohort member D36, who was the Cohort donor (Deacon,N.J. Science 270, 988-991 (1995)). Patient
is a homosexual Caucasian male infected in December 1980 at age 22. He remained asymptomatic at the time of
sampling in 1996. Sequence shows previously described deletions in the nef/LTR region. All other open reading
frames are intact, and the nucleic acid sequence clusters within subtype B in p17, pol and env. Viral phenotype:
Dual tropic.

B.CO.01.PCM074 AY561240 Colombia
Sequence derived from heterosexual male in Medellin, Colombia.

B.FR.83.HXB2 K03455 France Wong-Staal, F Nature 313(6000):277–84 (1985)
This sequence is used as the primary reference genome for HIV-1 at the Los Alamos HIV Databases. HXB2 is a
specific clone from the French isolate LAI (formerly BRU), which is also referred to as IIIB or LAV. It was one of
the first published nucleotide sequences of HIV-1. The present sequence (HXB2R) is a revised version of the
originally-published sequence. Since the LAI isolate is a widely-used laboratory strain, it is associated with many
publications; not all of the references linked to this entry are concerned with this specific clone. This sequence
contains a mutation of the vpu start codon (bases 6062–6064; ACG instead of ATG). It contains a frameshift at
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5772, resulting in premature termination of Vpr. Despite these mutations, the clone corresponding to this sequence
is demonstrably infectious. The database contains a number of other full-length and partial sequences derived from
the same patient as the HXB2 clone. Other related clones include BH1-BH10, N1T, and PV22. The clone NL43 (or
NL4-3) is spliced from the envelope of HXB2 and gag-pol from NY5. Other sequences from the same isolate as
HXB2 include: PV22 (K08083), MFA (M33943), F12CG (Z11530), TH4 (L31963), MCK1 (D86068), PM213
(D86069), BH10 (M15654), and LAI (M14100, K02013, X01762). Other GenBank entries with IIIB-LAI se-
quences include many patent sequences and cloning vectors. Note that occasionally laboratory samples become
contaminated by the LAI/HXB2 lab strain, resulting in sequences with a high degree of similarity to HXB2; such
sequences may be labeled as C (‘contaminant’) in the HIV database ‘problematic’ field; however, not all such
contaminants are detected and labeled. The NCBI REFSEQ for HIV-1 is also a clone of HXB2, but it lacks the first
454 bases of this sequence, and has the Vpu start codon (defective ACG in this sequence) corrected to ATG. See
entries with accession numbers NC_001802 and AF033819.

B.GA.88.OYI M26727 Gabon Huet, T AIDS 3(11):707–15 (1989)
This sequence is derived from the Gabonese isolate OYI, designated elsewhere as isolate 397, which was obtained
from a healthy HIV-1 infected individual presenting a typical Western Blot. This sequence is from a lambda phage
clone, the cloned provirus being functionally defective. The vpu gene does not have a start codon. Phylogenetic
analysis reveals that the sequence is closely related (across the genome) to the North American isolate SF2 and the
European virus HAN. This was the first report of a virus from Africa that clusters with North American rather than
Zairean viruses: OYI and SF2 differ by approximately 7% in envelope. The single C -> S substitution at residue 22
of the OYI tat protein renders it inactive, but may not account for the avirulence of the virus. 5 sibling sequences for
OYI(397), each 59 bases long, are available (see the 1989 HIV Database Compendium page I-A-181).

B.NL.00.671_00T36 AY423387 Netherlands Geels, MJ J Virol 77(23):12430–12440 (2003)
This sequence comes from a set of samples from patient H671. Patient H671 entered the Amsterdam Cohort Stud-
ies in June 1986 and tested seropositive for HIV-1-specific antibodies in March 1995, with testing every 3 months.
The CD4+ cell count at the set point was 1120 cells/ml. The patient showed wild-type homozygosity for CCR2 and
SDF-1, but heterozygosity for CCR5delta32. The patient was infected with an AZT-resistant virus, and has not
received any antiviral treatment. This molecular clone (T36) has an aberrant 3’LTR sequence, with a duplication of
another region of the LTR apparently pasted onto the very 3' end of this sequence. It is most likely a sequence data
handling artifact and not actually present in infectious virus.

B.RU.04.04RU129005 AY751406 Russia Galkin, AN ARHR 22(11):1192–1197 (2006)
This sequence was derived from a study of 4 HIV-positive patients in Russia. The patient from which this sequence
was derived was a 52-year-old female from Moscow; the patient was drug naive and had slow disease progression
at the time of sampling. The sequence is characterized by an 18-bp in-frame insertion in the region encoding the N-
terminus of the p6 Gag protein; such duplications are associated with increased infectivity and NRTI resistance.

B.TH.90.BK132 AY173951 Thailand Hierholzer, J ARHR 18(18):1339–1350 (2002)
Sequence derived from DNA from coculture of viral strain BK132. This sample originates from Thailand in 1990
and is available from the NIH AIDS Reference Reagent Program. Genome sequence lacks part of non-coding
region.

B.US.90.WEAU160 U21135 United States Tozser, J FEBS Lett 281(1-2); 77–80 (1991)
Sequence kindly provided prior to publication by Sajal K. Ghosh, UAB, Birmingham. A cytopathic HIV-1 virus
was cloned from an acutely infected patient in 1990. The clone WEAU 1.60 is replication competent and upon
transfection produces highly cytopathic T-cell tropic virus. The clone and the viral isolate from which it was de-
rived is syncytium-inducing (SI). The WEAU 1.60 clone was obtained from a coculture of the patient’s PBMCs,
first with normal donor PHA-stimulated lymphocytes for 14 days, then with the H9 T-cell line for another 14 days.
The patients’ blood specimen was obtained 15 days after the onset of clinical symptoms of acute (primary) infec-
tion, and 35 days after a single sexual encounter with a partner whose virus was proven phylogenetically to be
responsible for the transmission. (According to Wei et al. 2003, seroconversion occurred 4 days after the 16-day
sample, i.e., 20 days after the acute primary infection.) The patient is identified as “Patient #1” in N. Engl. J. Med.
324: 954-960 (1991) and as “WEAU 0575” in Science 259: 1749-1754 (1993). The patient is also discussed in
Borrow et al., Nat Med, 3:205-11 (1997). The WEAU 1.60 clone has been completely sequenced from a plasmid.
There is a deletion of a single T at position 9069, resulting in a frameshift mutation and premature termination of
Nef. The frameshifting deletion in nef was not present in the patients’ uncultured PBMCs, where instead there is a
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“T”. The nef gene was not interrupted in 10 of 10 clones analyzed by PCR sequencing from uncultured PBMCs. It
has been sequenced in its entirety by two different labs (G. Shaw and L. Hood) with 100% concordance. This
sequence has one extra base at the 3' end that has been removed from our multiple sequence alignments. Lentiviruses
all end with TAGCA, but this one ends with TAGCAG, so the terminal “G” is probably vector or host genome.

B.US.98.1058_11 AY331295 United States Bernardin, F J Virol 79(17):11523–8 (2005)
Bernardin [PMID 16103205] studied 9 African-American plasma donors in San Francisco during the seroconversion
period. Each was sequenced at 2 time points separated by 7–28 days. The sample from which this sequence was
derived was taken during acute infection.

C.AR.01.ARG4006 AY563170 Argentina Aguayo, N ARHR 20(9):1022–5 (2004)
Sample was collected in 2001 from patient ARG4006, a 39-year-old male coinfected with TB. Subtype C. Sample
collected as part of a surveillance study of uncommon non-B/non-F subtype viruses circulating in South America
[Carrion et al. 2004].

C.BR.92.BR025-d U52953 Brazil Gao, F J Virol 70(3):1651–1667 (1996)
This sequence is from a PCR clone from a primary isolate that is part of a set obtained through WHO Global
Programme on AIDS (WHO Network, ARHR 10:1327-1344 (1994)). It is from a 23 year old male hemophilia
patient from Porto Alegre, Brazil. He had seroconverted more than 1.2 months prior to the date this blood sample
was collected in 1992. He was asymptomatic, and had not taken any anti-retroviral therapy prior to sampling.
92BR025 was established and propagated by short-term co-cultivation with normal donor lymphocytes, and then
the near full length genome was PCR amplified and sequenced. The HIV isolate exhibited an NSI phenotype, when
assayed by the WHO. The full length genome is clone 8, 92BR025.8. This clone has two inframe stop codons in pol
at positions 2141, and 3115, and a frame shift mutation at position 4131. Additional env, nef and ltr region se-
quences are available from this isolate: U09126, U09132, U51282, and U15121. The isolate 92BR025 is available
from the NIH AIDS Reagent program, and is NSI R5. A small region of Gag, beginning very near the junction of
p1/p6 (position 2131 in the HXB2R K03455 genome; 1471 in this genome) and ending before the end of p6
(position 2237 in HXB2R; position 1579 in this genome) was discovered to be subtype B at the HIV Database. This
region includes 3 indels that are highly indicative of either subtype B or C, that contribute to the B-like nature of
this region in 92BR025, but which would be overlooked if gapstripping were used prior to bootscanning.

C.BR.04.04BR013 AY727522 Brazil Sanabani, SS ARHR 22(2):171–6 (2006)
Sanabani et al. 2006 examined subtype C and BC genomes from 3 geographically distinct regions of Brazil and
concluded that subtype C viruses circulating in Brazil were likely introduced from a unique point source followed
by rapid expansion. Like most subtype C isolates, this sequence contains 3 NF-kappaB binding sites.

C.BW.00.00BW07621 AF443088 Botswana Novitsky, VA J Virol 76(11):5435–51 (2002)
Genome sequence lacks part of non-coding region. Sample was collected in Gaborone, Botswana year 2000. Se-
quence comes from cocultured PBMC extracted DNA.

C.ET.86.ETH2220 U46016 Ethiopia Salminen, MO ARHR 12(14):1329–39 (1996)
ETH2220 is the first reported near-full-length subtype C sequence from Ethiopia. The patient sample from which
this clone was obtained was taken in 1986. In its genomic organization, this clone closely resembles subtype A, B,
and D isolates except that the core promoter contains three potential binding sites for the transcription factor NF-kB
instead of two. This is a feature that was preserved in other Ethiopian C subtype samples, as well as C viruses from
Zambia. This sequence was cloned as a PCR amplified near full length genome, and has a defective tat gene.

C.IN.95.95IN21068 AF067155 India Lole, KS J Virol 73(1):152–60 (1999)
A small section of the 5' LTR sequence present in the 21068 virus is not included in this sequence. It is derived from
primary PBMC coculture taken Feb. 1995 from a 21 year old man from Pune in Maharashtra State, India. The
patient seroconverted in 1994 and his only identified risk factor for HIV infection was genital ulcer disease. This
sample is available in plasmid form through the NIH AIDS Research and Reference Reagent Program and is named
p95IN21068.

C.IN.99.01IN565_10 AY049708 India Khurana, S Unpublished
Sequence from a sample obtained from 34 yr. old female probably infected during multiple transfusion 4-6 months
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prior to collection of blood in August 1999; patient suffered from pulmonary tuberculosis and was on anti-tubercu-
losis drugs for 3 months at the time of blood collection. Additional clones from the same individual are present in
GenBank (accessions AY047909 - AY047911).

C.KE.00.KER2010 AF457054 Kenya Dowling, WE AIDS 16(13):1809–20 (2002)
Sample comes from a blood bank at Kericho District Hospital, Kenya in year 2000. An erratum to the publication
was published in AIDS 2002 16(15); 2104.

C.TZ.01.BD9_11 AY253322 Tanzania Herbinger, K-H ARHR 20(8):895–901 (2004)
This sample came from a HIV-1-positive blood bank unit collected between October 2000 and August 2001 from
Mbeya, Tanzania.

C.UY.01.TRA3011 AY563169 Uruguay Aguayo, N ARHR 20(9):1022–5 (2004)
Collected in 2001 from patient TRA3011, a 25 year old male commercial sexworker. Subtype C. A premature stop
in pol is due to a single base deletion around base 4032.

C.ZA.04.SK164B1 AY772699 South Africa Kiepiela, P Nature 432(7018):769–775 (2004)
Sample obtained in 2004 in Durban, South Africa as part of a large study of HIV and its interaction with the
immune system. Genome sequence lacks part of non-coding region.

C.ZA.05.05ZASK245B1 DQ369982 South Africa McKay, AR J Virol Methods 136(1–2); 118–25 (2006)
The patient from which this sequence was taken from was of Zulu or Xhosa ethnicity and antiretroviral therapy
naive. The sequence is derived from a plasmid clone.

C.ZM.02.02ZM115 AB254148 Zambia Tatsumi, M Unpublished
Subtype C isolate from Lusaka, Zambia.

C.ZM.96.96ZM651 AF286224 Zambia Rodenburg, CM ARHR 17(2):161–8 (2001)
This sequence is part of an international survey of subtype C, based mostly on isolates obtained by the UNAIDS
and NIAID networks for isolation and characterization of HIV. DNA was isolated from PBMC after short-term
coculture. The samples included CRF07 and CRF08 BC recombinants.

D.CD.83.ELI K03454 Congo Alizon, M Cell 46(1):63–74 (1986)
This sequence is of a phage clone derived from the Zairean isolate ELI. ELI was recovered in 1983 from a 24 year
old woman with AIDS. All reading frames in this sequence are intact. The complete genomic sequence and an
infectious clone are available. In the 1995 Compendium (pages III-45 and III-47), ELI was listed as an unlikely D/
A mosaic, with only gp41 being weakly A-like. Entry with accession number M27949 is from this same isolate.

D.CD.83.NDK M27323 Congo Spire, B Gene 81(2):275–84 (1989)
The NDK virus was isolated from a Zairean man residing in France. He had AIDS and infected his wife; she
infected her lover. The cytopathicity of this virus was found not to be localized to env, and might be regulated by
regions of gag, vpr and env. Kindly provided prior to publication by J.-C. Chermann, Pasteur Institute, Marseille.

D.CM.01.01CM_4412HAL AY371157 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
A subtype D sequence from a sample obtained in Lomie, Cameroon. This sequence was detected when designing a
genotyping method for evaluation of large cohorts in West/West Central Africa. Several CRFs, subtypes and URFs
were detected.

D.KE.01.NKU3006 AF457090 Kenya Dowling, WE AIDS 16(13):1809–20 (2002)
Sample was taken 2001 from a blood bank at Rift Valley Provincial Hospital, Kenya.

D.TD.99.MN012 AJ488927 Chad Vidal, N J Acquir Immune Defic Syndr 33(2):239–
46 (2003)

This sample was taken from a native of Chad between 1999 and 2000 attending the National Hospital of N’Djamena,
the main health center in Chad. DNA was extracted from primary PBMC.
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D.TZ.01.A280 AY253311 Tanzania Herbinger, K-H ARHR 20(8):895–901 (2004)
This sample came from a HIV-1-positive blood bank unit collected between October 2000 and August 2001 from
Mbeya, Tanzania.

D.UG.94.94UG114 U88824 Uganda Gao, F J Virol 72(7):5680–98 (1998)
Sample 94UG114 was obtained from an asymptomatic 31-year-old man from Butuku, Uganda as part of the WHO/
UNAIDS study. He had not taken any anti-retroviral therapy prior to sampling. His risk factor for infection was
heterosexual contact. The near full length genome was PCR amplified from a short term culture of a PBMC sample
and sequences. The isolate from which this sequence was derived is NSI by an MT-2 assay. This sequence was
kindly made available prior to publication by Feng Gao. Biotypes were determined by MT-2 syncytium assay;
however, both syncytium-inducing (SI) and non-syncytium-inducing (NSI) variants may be present in the viral
“swarm” for each isolate. Recent studies indicate that NSI isolates contain predominantly CCR5-using variants
while most SI isolates contain both CXCR4 (SI) and CCR5 (NSI) variants. Some SI isolates may contain dual-
tropic variants that use both CXCR4 and CCR5 co-receptors. The isolate 94UG114 is available from the NIH AIDS
Reagent program, and is NSI R5.

D.UG.99.99UGD23550 AF484485 Uganda Harris, ME ARHR 18(17):1281–90 (2002)
One of a set of complete genomes from 46 patients from Uganda. These sequences are from volunteers from Rakai
district, 37 of whom are enrolled in cohort studies; they were referred by an AIDS surveillance program or an STD
clinic. Another nine sequences were obtained from anonymous discard samples. Of the set, more than half were
subtype D; 15% were subtype A; and a quarter were AD recombinants with unique mosaic patterns. A few AC and
CD recombinants were also found.

D.UG.99.99UGK09958 AF484499 Uganda Harris, ME ARHR 18(17):1281–90 (2002)
One of a set of complete genomes from 46 patients from Uganda. These sequences are from volunteers from Rakai
district, 37 of whom are enrolled in cohort studies; they were referred by an AIDS surveillance program or an STD
clinic. Another nine sequences were obtained from anonymous discard samples. Of the set, more than half were
subtype D; 15% were subtype A; and a quarter were AD recombinants with unique mosaic patterns. A few AC and
CD recombinants were also found.

D.ZA.86.R482 AY773341 South Africa
This sample from Cape Town is a representative of a small subtype D epidemic in South Africa sampled in 1984-86
and described by Loxton et al. 2005. Genome sequence lacks part of non-coding region.

F1.BE.93.VI850 AF077336 Belgium Laukkanen, T Virology 269(1):95–104 (2000)
Small sections of the 5' and 3' LTRs are not included in this sequence. This sequence was isolated from a Belgian
man in 1993 whose wife was infected in Zaire (now called the Dem Rep of the Congo). This sequence was kindly
provided prior to publication by J. Carr et al. This sequence was originally classified as subtype F, but because F is
readily subdivided into two distinct categories, it has been reclassified as subtype F1. See Triques et al, Virology.
259(1):99-109 (1999).

F1.BR.89.BZ126 AY173957 Brazil Hierholzer, J ARHR 18(18):1339–1350 (2002)
Sequence derived from DNA from coculture of viral strain BZ126. This strain is available from the NIH AIDS
Reference Reagent Program. Genome sequence lacks part of non-coding region.

F1.BR.93.93BR020_1 AF005494 Brazil Gao, F J Virol 72(7):5680–98 (1998)
This sequence was originally classified as subtype F, but because F is readily subdivided into two distinct catego-
ries, it has been reclassified as subtype F1. See Triques et al, Virology. 259(1):99-109 (1999). This sample is part of
a set of sequences generated through the WHO Global Programme on AIDS (WHO Network, ARHR 10:1327-1344
(1994) and came from an asymptomatic HIV seropositive bisexual contact. The isolate 92BR020 was established
and propagated by short term co-cultivation with normal donor lymphocytes, and then the near full length genome
was PCR amplified and sequenced. The isolate 92BR020 was described as syncytium inducing (SI) using an MT-
2 assay. An envelope gene sequence from this isolate is described in Gao, F., et al., J Virol 70:1651-1657 (1996).
This sequence was kindly made available prior to publication, and was eventually published in Gao, F. et al., J Virol
72(7):5680-98 (1998). There were no defective genes. A summary of isolates with known co-receptor usage can be
found in the HIV database reviews.
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F1.FI.93.FIN9363 AF075703 Finland Laukkanen, T Virology 269(1):95–104 (2000)
The virus was isolated in 1993 from a Finnish male who claims that he was most likely infected in Finland in 1985
by a Kenyan woman, however, he had multiple partners. This sequence was originally classified as subtype F, but
because F is readily subdivided into two distinct categories, it has been reclassified as subtype F1.

F1.FR.96.MP411 AJ249238 France Peeters, M ARHR 16(2):139–51 (2000)
Prior to 1999, the F subtype was made up of 3 distinctive clusters and very diverse viruses. Triques and colleagues
have defined a new subtype K, and broken F into two subclusters, F1 and F2. This sequence is a complete genome
reference for F1. This isolate was from a French patient who believes he was infected when deployed in Chad or
Yugoslavia. Annotated as drug-naive based on Vergne et al. 2006 [PubMed 16563858].

F2.CM.02.02CM_0016BBY AY371158 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
A subtype F2 sequence from a sample obtained from a blood bank in Yaounde, Cameroon. This sequence was
detected when designing a genotyping method for evaluation of large cohorts in West/West Central Africa. Several
CRFs, subtypes and URFs were detected.

F2.CM.95.MP255 AJ249236 Cameroon Peeters, M ARHR 16(2):139–51 (2000)
Prior to 1999, the F subtype was made up of 3 distinctive clusters and very diverse viruses. Triques and colleagues
have defined a new subtype K, and broken F into two subclusters, F1 and F2. This sequence is a complete genome
reference for F2.

F2.CM.95.MP257 AJ249237 Cameroon Peeters, M ARHR 16(2):139–51 (2000)
 Prior to 1999, the F subtype was made up of 3 distinctive clusters and very diverse viruses. Triques and colleagues
have defined a new subtype K, and broken F into two subclusters, F1 and F2. This sequence is a complete genome
reference for F2.

F2.CM.97.CM53657 AF377956 Cameroon Carr, JK Virology 286(1):168–81 (2001)
This sample came from a 40 year old male in Douala, a large seaport city in Cameroon. He was infected heterosexu-
ally and had a VL=307,000 RNA copies/ml.

G.BE.96.DRCBL AF084936 Belgium Debyser, Z ARHR 14(5):453–9 (1998)
Clinical details are discussed in ARHR 14(5):453-9 (1998), and the analysis of the complete genome is in Oelrichs
et al., ARHR 15(6):585-9 (1999). A pregnant 26 year old woman was sampled who had lived in Zaire (now called
the Dem Rep of the Congo) until 1993, then moved to Belgium. She was diagnosed with AIDS and had a low CD4
when sampled in 1996. Her G subtype virus was not detected by Amplicor Monitor or Nasba RNA kits, although
she was found to have a high viral load by branched DNA. The sequence was kindly provided prior to publication
by R. Oelrichs et al. This complete genome sequence shows the same pattern of phylogenetic associations as
92NG083 (U88826), HH8793 (AF061640) and SE6165 (AF061642). These four (and other subtype G sequences)
form their own clade (subtype G) when the complete gag, pol or env genes are included in the analysis. However,
all G subtype genomes have some ambiguous A/G regions in the central part of the genome in a phylogenetically
indistinct region in the the accessory gene region from the beginning of vif to the beginning of vpu. The coordinates
of this region are 5055 to 6297 on HXB2, and there are several subtypes which become difficult to resolve unam-
biguously in this region: A, G, and the circulating recombinant forms which resemble the prototypes AE(CM240)
and AG(IbNG) (pers. comm., Jean Carr). Of particular note is that a region of gp41 from these viruses clusters with
the AE and IbNG circulating recombinant forms. See J. Carr et al Virology 247:22-31 (1998) and F. Gao et al J Virol
72(7):5680-5698 (1998) for analyses of the other genomes with this pattern. At this time (Jun. 2007) it is not clear
whether the AE(CM240)circulating recombinant form is AEG triple recombinant, or if the above four genomes are
AEG triple recombinant, or if an evolutionary anomaly rather than recombination is the basis for this pattern. This
sequence has 2 extra bases on the 3' end. Lentiviruses end with TAGCA, therefore these 2 bases must be host or
cloning vector DNA.

G.CM.01.01CM_4049HAN AY371121 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
A subtype G sequence from a sample obtained from a hospitalized patient in Ndikinimeki, Cameroon. This se-
quence was detected when designing a genotyping method for evaluation of large cohorts in West/West Central
Africa. Several CRFs, subtypes and URFs were detected.
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G.ES.99.X138 AF450098 Spain Delgado, E J Acquir Immune Defic Syndr 29(5):536–
43 (2002)

This sample is from a female IV drug user from Vigo, Galicia (Spain). The patient was diagnosed with HIV in 1996.
The sample was taken in 1999. Genome sequence lacks part of non-coding region.

G.KE.93.HH8793_12_1 AF061641 Kenya Salminen, MO ARHR 8(9):1733–42 (1992)
Sections of the 5' and 3' LTRs are not included in this sequence. This sample was taken in Finland in June 1993
(Jean Carr, Pers. Communication)

G.NG.92.92NG083 U88826 Nigeria Gao, F J Virol 72(7):5680–98 (1998)
This sequence is from a PCR clone from a primary culture from the NSI isolate 92NG083; the sample was taken in
1992 from an AIDS patient from Jos, Nigeria. The isolate was originally called JV1083, but was renamed 92NG083
to be consistent with WHO nomenclature. The full length clone has an altered initiation codon at position 157, an
in-frame stop codon at position 360 in gag, and a vpu frameshift mutation at position 5462.

G.SE.93.SE6165 AF061642 Sweden Laukkanen, T Virology 247(1):22–31 (1998)
Sections of the 5' and 3' LTRs are not included in this sequence. This patient (6165) was infected in Congo and
moved to Sweden. He tested HIV positive (ELISA and Western Blot) approximately 18 months prior to infecting
patient 6167 via heterosexual intercourse and 19 months prior to infecting patient 6168, also via heterosexual
intercourse. He had low (35 per ul) CD4 count and dermatological problems but no AIDS defining illness at the
time of sampling in 1993. The molecular epidemiology of this patient and the persons he infected was published by
Leitner et al. 1995, Virology 209;136-146. Siblings sequences from the same blood sample: L40743, L40761,
L40752 Sequences from the two female sex parters of this individual: L40744, L40745, L40753, L40754, L40762,
L40763.

H.BE.93.VI991 AF190127 Belgium Janssens, W AIDS 14(11):1533–43 (2000)
This sequence was isolated from a Belgian man who lived with his Belgian wife in the DRC for 20 years. The wife
died of AIDS in 1990. The route of infection was unknown for both.

H.BE.93.VI997 AF190128 Belgium Janssens, W AIDS 14(11):1533–43 (2000)
This virus was isolated from a Belgian man with multiple sexual contacts in the DRC.

H.CF.90.056 AF005496 C.A.R. Murphy, E ARHR 9(10):997–1006 (1993)
This sequence clusters with available HIV-1 subtype H sequences in phylogenetic analysis, and was the first avail-
able full length H subtype sequence. The isolate comes from Bangui, Central African Republic, and was sampled in
1990 from an ARV-naive asymptomatic individual. The isolate had an NSI phenotype by an MT-2 assay, and the
sample was obtained from the Pasteur Institute, Bangui. The isolate 90CF056 was established and propagated by
short term cocultivation with normal donor lymphocytes, and then the near full length genome was PCR amplified,
cloned and sequenced. The isolate was at one point designated 90CR056, but was changed to 90CF056 as CR
stands for Costa Rica, and CF for Central African Republic. The first genetic characterization of this virus isolate
(an env V3 sequence designated 4056, accession# L11497, Murphy et al., ARHR 9:997-1006 (1993)) left the
subtype designation as unclassified, but a second study of this env region sequence classified it as subtype H (W.
Janssens, ARHR 10:877-879 (1994)). This sequence was kindly made available prior to publication (Gao, F. et al.,
J Virol 72(7):5680-98 (1998)). The patient was heterosexual, asymptomatic, and the biological phenotype of the
isolate was NSI. There are no defective genes in the sequence.

J.SE.93.SE7887 AF082394 Sweden Laukkanen, T ARHR 15(3):293–7 (1999)
This sequence is from a male who was infected in Sweden between 1993 and 1994. Blood for sequencing was
drawn in 1994. He was asymptomatic with a CD4 count of 567. The sequence was kindly provided prior to publi-
cation by M. Salminen. This sequence is from the same individual as SE7887 described by Leitner et al. ARHR
11(8):995-997 (1985), see accession numbers L41176 and L41178 for env and gag genes from this individual.

J.SE.94.SE7022 AF082395 Sweden Laukkanen, T ARHR 15(3):293–7 (1999)
This sequence is from a woman who was infected in Zaire (now called the Democratic Republic of the Congo)
between 1981 and 1986. Blood for sequencing was drawn in 1993. She was asymptomatic with a CD4 count of
184. The sequence was kindly provided prior to publication by M. Salminen. This sequence is from the same
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individual as SE7022 described by Leitner et al. ARHR 11(8):995-997 (1985), see accession numbers L41177 and
L41179 for env and gag genes from this individual. Other examples of subtype J have been found in Gambia, see
accession numbers U33099, U33100 and U33102.

K.CD.97.EQTB11C AJ249235 Congo Peeters, M ARHR 16(2):139–51 (2000)
Prior to 1999, the F subtype was made up of 3 distinctive clusters and very diverse viruses. Triques and colleagues
have defined a new subtype K, and broken F into two subclusters, F1 and F2. This sequence is a complete genome
reference for subtype K.

K.CM.96.MP535 AJ249239 Cameroon Peeters, M ARHR 16(2):139–51 (2000)
Prior to 1999, the F subtype was made up of 3 distinctive clusters and very diverse viruses. Triques and colleagues
have defined a new subtype K, and broken F into two subclusters, F1 and F2. This sequence is a complete genome
reference for subtype K.

U.CD.83.83CD003 AF286236 Congo Gao, F ARHR 17(12):1217–22 (2001)
This sequence is labeled as “U” because it is nearly equidistant from all other subtypes throughout its genome. It is
slightly more similar to one subtype than the others in each region, which can be interpreted as either evidence of
ancient recombination events, or as unequal rates of evolution of each subtype. The degree of this unequal similar-
ity is not greater than, and in many cases less than, the degree of unequal similarity that is found in subtypes that
have been defined as non-recombinant. For example, in some regions of the genome, subtypes G and A are more
similar to each other, than to the other subtypes. An env gene sequence from this same blood sample was previously
sequenced and is available with accession number K03347. The sample was referred to as “Z3” in the publication
describing the env gene sequence. This genome sequence was also analyzed by Mokili et al. 2002 [PMID 12167273].

U.CD.90.90CD121E12 AF457101 Congo Mokili, JLK ARHR 18(11):817–23 (2002)
Although annotated in GenBank as subtype L, this sequence at this time (Jun 2007) has just one other sequence that
is phylogenetically related to it (accession# AF286236 known as 83CD003 or Z3). The criterion of 3 unlinked
samples for establishing subtype L from these sequence has thus not yet been met.

U.GR.99.GR303 AY046058 Greece Paraskevis, D J Gen Virol 82(Pt 10):2509–14 (2001)
Although this sequence is described by the authors as being AGJKU? recombinant, it is unique enough in most
regions of the genome to possibly be classified as its own sub-subtype or subtype. It is thus listed in the HIV
database as “U” for unidentified at this time (Jun 2007).

U.NL.x.U_NL_95_H10986_D1 EF029066 Netherlands van der Hoek, L Unpublished
Although the complete genomes from this patient have some regions that are more similar to one subtype or
another, such that it appears to be a complex intersubtype recombinant, it is listed as “U” for unclassified so far,
because it is not clear if any of the regions are truly within the “crown group” of any subtype.

01_AE.CF.90.90CF402 U51188 C.A.R. Gao, F J Virol 70(10):7013–29 (1996)
One of a set of three complete genomes from a study linking the HIV-1 epidemic in the heterosexual population in
Thailand to an A/E recombinant. 90CF402 (previously named CAR-E 4002 or 90CR402) was obtained from a man
from Bangui, Central African Republic, who had lymphadenopathy, diarrhea, severe weight loss and recurrent
respiratory infections. He was infected through heterosexual contact, but the year of infection is unknown. Sample
90CR402 (accession number U51188) was first adapted to growth in chimpanzee cells, expanded in chimpanzee
cells, and then re-expanded in human PBMCs before lambda cloning and sequencing. The sequence has a defective
vpu due to the loss of a start codon, and a defective vif gene. The pattern of subtype AE recombination of breakpoints
is shared between AE subtype sequences from Thailand and from the Central African Republic, suggesting a shared
ancestral recombined virus that arose prior to the subsequent epidemics in the two areas.

01_AE.CN.05.FJ051 DQ859178 China Yan, Y Chin Med J(Engl) 119(19): 1622–8  (2006)
This sequence comes from a heterosexual male in the Fujian Province, China. At time of sampling CD4 count was
486 c/ul, and viral load 28111 c/ml.

01_AE.HK.x.HK001 DQ234790 Hong kong

01_AE.JP.93.93JP_NH1 AB052995 Japan Sato, H J Virol 75(12):5604–13 (2001)
The 93JP-NH1, previously named NH1, has been characterized genetically and biologically as one of five HIV-1
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subtype E (CRF01-AE) sequential isolates from an intra-familial infection case in Japan (Sato. H, et al. J.
Virol.73:3551-3559 (1999) and Sato. H, et al. J. Virol.74:5357-5362 (2000)). It was isolated in June 1993 from an
index case (NH1) who had developed AIDS. It is sensitive to RT inhibitors (AZT, ddI, ddC, 3TC, d4T, nevirapine),
as well as protease inhibitors (IDV, APV, NFV, SQV, and RTV). The 93JP-NH1 isolate was passaged in human
PBMCs and MT2 cells prior to cloning with lambda phage vector. There are addition sequences for patient NH1.

01_AE.TH.01.OUR414I AY358050 Thailand Tovanabutra, S ARHR 20(5):465–75 (2004)
This sample came from a 14 year old Thai male in Chiang Mai, Thailand.

01_AE.TH.02.OUR769I AY358062 Thailand Tovanabutra, S ARHR 20(5):465–75 (2004)
This sample came from a 41 year old Thai male injecting drug user in Chiang Mai, Thailand.

01_AE.TH.90.CM240 U54771 Thailand Laukkanen, T J Virol 70(9):5935–43 (1996)
Virus from which this sequence was derived is available from the NIH AIDS Reference Reagent Program. Blood
from an asymptomatic heterosexual 21-year-old Thai man was transported from Thailand to the USA where PBMCs
were separated and co-cultivated with PHA-stimulated donor PBMCs. DNA from p24 antigen-positive culture was
used to amplify the proviral DNA. The complete genomic sequence of the provirus was determined by the compi-
lation of three clones containing different parts of the viral genome. CM240 is an example of a Thai subtype E
virus, which is a mosaic of a clade A virus and clade E virus, with the gag gene (and other regions) of subtype E
viral genome falling within clade A in phylogenetic analysis. This is the pattern of A/E sequences found through out
Asia and Africa. No full length E subtype reference strain has been identified (as for 93TH253). Carr et al. provided
detailed analysis of the breakpoints, and point out that the A/E mosaic genomes have a natural pseudotype structure
where the external envelope protein spikes on the virion essentially are contributed by the E subtype, and the rest of
the viral proteins have a subtype A origin. See also the env sequence from the same isolate (L14572), Mascola et al.
1993, JID 169:48-54.

02_AG.CM.02.02CM_1669LE AY371139 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
A subtype CRF02_AG sequence from a sample obtained from a healthy adult in Lomie, Cameroon. This sequence
was detected when designing a genotyping method for evaluation of large cohorts in West/West Central Africa.
Several CRFs, subtypes and URFs were detected.

02_AG.EC.x.ECU41 AY151001 Ecuador Carrion, G ARHR 19(4):329–32 (2003)
This sample came from a male in Guayaquil, Ecuador with no travel history abroad nor contacts with foreigners,
but many sexual contacts. Guayaquil is the principal port in Ecuador.

02_AG.FR.91.DJ264 AF063224 France Laukkanen, T Virology 247(1):22–31 (1998)
A small section of LTR sequence present in the DJ263 virus is not included in this file. Carr et al. states that this
virus was from a French foreign legion soldier assigned to peace-keeping duties in Djbouti, referencing Louwagie
et al (J Virol 69(1):263-271 (1995)). However the Louwagie paper does not mention the French soldiers and only
states that the blood sample was from Djbouti. The sample was isolated in 1991. There are several sequences which
share AG recombination breakpoints with IbNG, and are essentially the same recombinant recirculating form,
CRF02_AG; IbNG is the prototype, sharing a similar structure with DJ264 and DJ263.

02_AG.GH.03.GHNJ196 AB231898 Ghana Tatsumi, M Unpublished
Sequence of subtype CRF02_AG from Accra, Ghana.

02_AG.NG.x.IBNG L39106 Nigeria Howard, TM ARHR 10(12):1755–7 (1994)
HIV-1 IbNg was isolated from the PBMCs of an apparently healthy 23 year old man from Nigeria. The patient’s
PBMCs were cocultured with PHA-stimulated donor PBMCs from an HIV sero-negative donor. After confirming
HIV infection in the culture, a mixture of cells and culture supernatant were used to infect a second culture of donor
PBMCs, with fresh PHA-stimulated PBMCs added on days 4 and 6. The cultured cells were harvested on day 8 and
cytoplasmic RNA was harvested. RT-PCR was used to amplify the complete HIV-1 genome in 5 overlapping
segments. The partial env gene sequence (U48628) was originally designated subtype A (Howard, T., et al., ARHR
10:1755-1757 (1994)); as was the full length genome. The full length sequence was eventually shown to be an A/G
recombinant with multiple cross-over points (Gao F, et al., (J. Virol 70:7013 (1996)). The breakpoints are mapped
in (Robertson, D., et al., part III pages 25-30 of the 1997 compendium). The IbNg sequence has a 16 bp insertion
within the Lys-tRNA primer binding site, just 3' of the 5' LTR. It also has a single nucleotide deletion in tat cds at
position 5449. See also the entry with accession number U48628, which is from another isolate taken from this
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same individual. There are many sequences which share recombination breakpoints with IbNG, and are essentially
the same recombinant circulating form; IbNG is the prototype for CRF02_AG, and shares a similar structure with
DJ264 and DJ263 (Carr et al., Virology 247:22-31 (1998)).

02_AG.SN.98.MP1211 AJ251056 Senegal Toure-Kane, CARHR 16(6):603–9 (2000)
This full length genome came from a study of subtype prevalence in Senegal, and CRF02_AG IbNg like strains were
found to be most common.

02_AG.UZ.02.02UZ693 AY829204 Uzbekistan Carr, JK J Acquir Immune Defic Syndr 39(5):570–5 (2005)
Sample from a 19-year-old injecting drug user in Tashkent, Uzbekistan. Part of a study of HIV diversity in Uzbekistan,
which found predominantly subtype A and CRF02_AG viruses.

03_AB.RU.97.KAL153_2 AF193276 Russia Liitsola, K AIDS 12(14):1907–19 (1998)
This was the first complete genome sequence of the 03_AB (A in gag; B in env) circulating recombinant form, which
is common among IV drug users in the Kaliningrad region of Russia. The non-recombinant subtype A and subtype B
parents of this recombinant are common in Russia and southern Ukraine. A gag gene sequence from this same patient
is available with accession number AF082414. This sequence was kindly provided by Mika Salminen in 1998 as a
CRF03 reference strain, prior to the published description.

04_cpx.CY.94.CY032 AF049337 Cyprus Gao, F J Virol 72(12):10234–41 (1998)
This sample, like others in this study (with subtypes A, B, C, and F) were collected in February 1994 from the AIDS
clinic in Nicosia, Cyprus. Patient HO31 was a 24 year old asymptomatic female known to have been HIV seroposi-
tive for at least 5 years. Patient HO32 was a 35 year old asymptomatic male, also seropositive for at least 5 years.
Both were intravenous drug users who had lived in Greece and used IV drugs there, before moving to Cyprus. DNA
was extracted from patient PBMCs and PCR amplified. Products were cloned and sequenced. Two env gene clones
from HO32 and one from HO31 were sequenced (accession numbers U28672, U28673 and U28685). A complete
genome is only available for HO32 (CY032). For patient information see Kostrikis et al. (J Virol 69:6122-6130
(1995)). This sequence has the same genetic recombination breakpoints as PVCH and PVMY, and 94CY032 is the
prototype of the CRF04 circulating recombinant form. Gao et al. 1998 characterizes this subtype in greater detail,
presenting the first published account of this full length genome. The analysis of C2-V3 env gene sequences con-
firmed that 94CY032.3 was closely related to sequences previously classified as subtype I. However, the remainder
of its genome has various regions in which 94CY032.3 was significantly clustered with either subtype A or subtype
G. Only regions in vpr, nef, and the middle portions of pol and env, formed independent lineages roughly equidistant
from all other known subtypes. Since these latter regions most likely have a common origin, Gao et al. classified
them all as subtype I, and report that 94CY032 represents a triple recombinant (A/G/I) with at least 11 points of
recombination crossover. Since subtype I is now obsolete and has been found to consist of segments of subtype K as
well as regions of unknown or undefined subtype, the designation for this CRF should be AGHKU.

05_DF.BE.x.VI1310 AF193253 Belgium Laukkanen, T Virology 269(1):95–104 (2000)
This D/F recombinant sequence is an example of the CRF05_DF circulating recombinant form. Another genome of
this form is available with accession number AF076998. CRF05_DF sequences have been found in individuals with
links to the Democratic Republic of the Congo; VI1310 was isolated from a woman who was infected by a man who
traveled frequently in the DRC.

06_cpx.AU.96.BFP90 AF064699 Australia Oelrichs, RB ARHR 14(16):1495–500 (1998)
HIV-1 from Burkina Faso, identified in Australia. The patient is a 32 year old African male who acquired the infection
heterosexually in 1991. The patient was diagnosed in August 1996 at which time he had a CD4 count of 125. This
sequence was derived by PCR directly from patient PBMCs when therapy-naive. The genome of this virus is a
mosaic between subtypes A, G and J. The LTR is subtype J, a segment of about 950 bp at the beginning of gag is
subtype A, the remainder of gag and part of the protease sequence are subtype G. Most of the pol gene cannot be
assigned to a subtype. The mid-genome accessory region is mostly subtype J. gp120 is subtype G. The 3' region of
gp41, the third exons of tat and rev, and the nef gene are subtype J. The subtype G protease region clusters tightly in
phylogenetic analysis, with three sequences from the Ivory Coast (accession numbers AF000482, AF000491 and
AF000492), indicating that this is possibly a circulating recombinant form with 4 isolates from 2 different countries
obtained to date (Aug 1999); BFP90 is now considered the prototype isolate of CRF06_cpx.
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0708.CN.00.HH069 AP005206 China Yang, R J Virol 77(1):685–695 (2003)
This sample is from an IDU in Yunnan, China. HH069 and HH086 (accession AP005207) are both described by the
authors as being recombinant between CRF07_BC and CRF08_BC. The publication makes a compelling argument
for the 07/08 recombination.

07_BC.CN.97.CN54 AX149771 China Shao, Y Patent: WO 0136614-A 125
This sequence, and the CN001 sequence with accession number AF286226, are both derived from the same blood
sample.

08_BC.CN.97.97CNGX_6F AY008715 China Piyasirisilp, S J Virol 74(23):11286–95 (2000)
This sequence is the first complete genome available for the CRF08_BC circulating recombinant form. The ge-
nome is mostly subtype C, with two regions of subtype B.

09_cpx.GH.96.96GH2911 AY093605 Ghana McCutchan, FE ARHR 20(8):819–26 (2004)
This sequence came from a sample from a 33 year old female commercial sex worker in Ghana. She was infected
before 1996. Genome sequence lacks part of non-coding region.

10_CD.TZ.96.96TZ_BF061 AF289548 Tanzania Koulinska, IN ARHR 17(5):423–31 (2001)
This sequence was isolated from a perinatally infected infant from Dar es Salaam, Tanzania in 1996, and was part
of a set of full length HIV-1 genomes characterizing CRF10_CD.

11_cpx.GR.x.GR17 AF179368 Greece Paraskevis, D ARHR 16(9):845–55 (2000)
This subject that this sequence was isolated from was born in 1971 in Zaire, probably infected heterosexually in the
DRC in 1991, and moved to in Greece in 1992. The genome is thought to be a mosaic of A/G/E/J.

12_BF.AR.99.ARMA159 AF385936 Argentina Carr, JK AIDS 15(15); F41-7 (2001)
This sequence comes from a sample from a heterosexual 26 year old female from Argentina. She had CDC stage A2
at time of sampling in 1999 and she had a HCV coinfection. This sequence is part of a set of South American
isolates from various countries. It is one of the reference strains for CRF12_BF.

13_cpx.CM.96.1849 AF460972 Cameroon Wilbe, K ARHR 18(12):849–856 (2002)
Sample comes from a non-transmitting mother in Cameroon, taken at delivery in 1996. Viral load at sampling was
4.9 log copies/ml. The corresponding isolate was R5 tropic. This genome sequence lacks part of non-coding se-
quence. It has been classified by the authors as belonging to the CRF13_cpx circulating recombinant form. The
authors describe the CRF13_cpx recombinant genomic structure as being derived from subtypes A, CRF01_AE,
CRF11_cpx, G, J and unclassified.

14_BG.ES.99.X397 AF423756 Spain Delgado, E J Acquir Immune Defic Syndr 29(5):536–
43 (2002)

Sample from a male IDU taken 1999 in Pontevedra, Spain. Genome sequence lacks part of non-coding region. This
CRF appears to be a locally circulating form in Spain (Galicia) and Portugal.

15_01B.TH.99.99TH_MU2079 AF516184 Thailand Viputtijul, K ARHR 18(16):1235–7 (2002)
This sequence is a CRF15_01B circulating recombinant form, i.e. a recombinant between CRF01_AE (majority of
genome) and subtype B (primarily in the env region). The sample was obtained in Bangkok, Thailand in 1999 from
a 28 year old female sex worker who had late-stage AIDS.

16_A2D.KR.97.97KR004 AF286239 Korea Gao, F ARHR 17(8):675–88 (2001)
This sequence is from a 1997 blood sample from Yosoo, Korea. It is sub-subtype A2 in some regions and subtype
D in other regions of the genome [2]. The blood sample was from a 33 year old female sex worker who lived in
Yosoo, and was first diagnosed with AIDS February 1997 with CD4+ T-cell count less than 30. She died of AIDS
in October, 1997. She reported having clients from many continents, including Africa. AF457060 and AF286239
are two complete genomes representative of the CRF16_A2D circulating recombinant form.

18_cpx.CU.99.CU76 AY586540 Cuba Thomson, M AIDS 19(11):1155–63 (2005)
Genome sequence lacks part of non-coding region. CU76 is more closely related to CU68 (ACCESSION AY894993),
CM53379 (ACCESSION AF377959) and CU14 (ACCESSION AY586541) than to any subtype or CRF of HIV-1.
This recombinant has been named CRF18_cpx and is comprised of subtypes A, F, G, H, K and U.
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19_cpx.CU.99.CU7 AY894994 Cuba Thomson, M J Acquir Immune Defic Syndr 40(5):532–7
 (2005)

The sample came from a homosexual/bisexual male in Havana City, Cuba. He had been diagnosed with HIV in
1997. This sequence has some regions that do not cluster with any of the major subtypes of HIV-1 M group, and
thus are labeled “U” for untyped at this time. Other regions fall within the A1, D and G clades. CU7 is closely
related, in at least some regions, to CU29 (AY588971), CU38 (AY588970), CU64 (AY894995) and CU67
(AY894996). This sequence is the reference sequence for recombinant CRF19_cpx.

20_BG.CU.03.CB134 DQ020274 Cuba Perez, L ARHR 22(8):724–33 (2006)
This sample came from a large molecular epidemiological study of HIV-1 in Cuba.

21_A2D.KE.91.KNH1254 AY945737 Kenya Visawapoka, U ARHR 22(7):695–702 (2006)
This sequence is one of three with similar breakpoints (KNH1254, KER2003 & KSM4001). Samples came from
discarded blood units in Kericho District Hospital (KER), and Kenyatta National Hospital (KNH), Nairobi.

23_BG.CU.03.CB118 AY900571 Cuba Perez, L ARHR 22(8):724–33 (2006)
This sample came from a large molecular epidemiological study of HIV-1 in Cuba. Although this sequence is from
Cuba, and shares some recombination breakpoints with the CRF20_BG sequences from Cuba, it has several re-
gions which do not cluster with CRF20 sequences in phylogenetic analysis. It is B/G recombinant, and has become
the reference sequence for CRF23_BG.

24_BG.CU.03.CB378 AY900574 Cuba Perez, L ARHR 22(8):724–33 (2006)
This sample came from a large molecular epidemiological study of HIV-1 in Cuba. Although this sequence is from
Cuba, and shares some recombination breakpoints with the CRF20_BG sequences from Cuba, it has several re-
gions which do not cluster with CRF20 sequences in phylogenetic analysis. It is B/G recombinant, and has become
the reference sequence for CRF24_BG.

25_cpx.CM.01.101BA DQ826726 Cameroon Carr, JK Unpublished
This genome, along with AY371169 02CM_1918LE, is defined as CRF25_cpx A1/G/U. The sequence has regions
of similarity to subtypes A and G, along with a large central region that is not similar to any of the defined subtypes.

28_BF.BR.99.BREPM12609 DQ085873 Brazil De Sa Filho, DJ ARHR 22(1):1–13 (2006)
De Sa Filho et al. 2006 performed a study of genetic variation in HIV-1 in San Paulo, Brazil. They reported full
length sequences defining two novel subtype BF circulating recombinants, CRF28_BF and CRF29_BF, with three
genomes provided for each. BREPM12609 was taken in 1999 from a 32-year-old asymptomatic female with het-
erosexual transmission.

29_BF.BR.02.BREPM119 AY771590 Brazil Sa Filho, DJd ARHR 21(2):145–51 (2005)
De Sa Filho et al. 2006 performed a study of genetic variation in HIV-1 in San Paulo, Brazil. They reported full
length sequences defining two novel subtype BF circulating recombinants, CRF28_BF and CRF29_BF, with three
genomes provided for each. BREPM119 was taken in 2002 from a 5-year-old symptomatic female with mother-to-
child transmission.

31_BC.BR.02.110PA EF091932 Brazil Santos, AF AIDS 20(16):2011–9 (2006)
Genome sequence lacks part of non-coding region. Santos et al. 2006 provided 3 genome sequences of a novel
circulating recombinant form, CRF31_BC, identified in southern Brazil.

33_01B.MY.05.05MYKL007_1 DQ366659 Malaysia Tee, KK J Acquir Immune Defic Syndr 43(5):523–
529 (2006)

This sample came from a Chinese, homosexual, treatment-naive individual in Kuala Lumpur, Malaysia. This CRF
was found among individuals of various risk groups, and is well spread in Malaysia. Intravenous drug users are the
main infected risk group in Malaysia.

A1C.TZ.02.CO3710 AY734553 Tanzania Arroyo, MA AIDS 19(14):1517–1524 (2005)
This sample came from an individual in Mbeya Town, Tanzania, as part of a HIV-1 diversity study. The study
showed many unique recombinants as well as several subtypes.
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A1CDGKU.ZA.99.CM4 AF411964 South Africa Papathanasopoulos, MA ARHR 18(12):879–886 (2002)
This sequence is from a 34 year old male AIDS patient with cryptococal meningitis who was sampled in Johannesburg
in 1999. His CD4+ T-cell count as 47 per microliter. The virus was found to be subtype ACDGK recombinant by
the authors. Some regions of the genome do not cluster within the “crown group” of any of the subtypes and thus
might better be considered as “untyped” in that region rather than belonging to the subtype. For example the three
regions listed as subtype D, are equidistant from subtype B and subtype D sequences. Subtype B was not included
in the bootscanning, only subtypes C, D, K and CRF02 (figure 3A). The viruses isolated by coculture of the patient
PBMCs with donor PBMCs were assayed for coreceptor useage using U87.CD4 cells expressing either the CCR5
or CXCR4 coreceptor. The cultures were monitored for syncytia formation and for p24 antigen production. Viruses
from this patient used the CCR5 coreceptor and not the CXCR4 coreceptor.

A1DHK.NO.97.97NOGIL3 AJ237565 Norway Jonassen, TO ARHR 16(1):49–58 (2000)
This sample came from one of four epidemiologically linked Norwegian individuals. The sequence involves MAL-
like (recombinant of A, D and U) and subtype H-like fragments.

A1GHU.GA.x.VI354 AF076474 Gabon Laukkanen, T Unpublished
Small sections of the 5' and 3' LTRs are not included in this sequence. This sequence is either untyped, or a complex
mosaic/recombinant with regions of similarity to several other subtypes. The env V3 region seems especially
similar to the entry with accession number L76899.

A2D.KE.99.KER2003 AF457051 Kenya Dowling, WE AIDS 16(13):1809–20 (2002)
This sample was part of a study revealing subtype A and A-containing recombinants in Kenya. This sample was
from a blood unit collected in 1999 at Kericho District Hospital.

AF2.CM.02.02CM_3163MN AY371160 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
This sequence was detected when designing a genotyping method for evaluation of large cohorts in West/West
Central Africa. Several CRFs, subtypes and URFs were detected.

AGU.CM.01.01CM_0989MO AY371166 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
This sequence was detected when designing a genotyping method for evaluation of large cohorts in West/West
Central Africa. Several CRFs, subtypes and URFs were detected.

AHJU.CM.01.01CM_1296NG AY371162 Cameroon Kijak, GH ARHR 20(5):521–30 (2004)
This sequence was detected when designing a genotyping method for evaluation of large cohorts in West/West
Central Africa. Several CRFs, subtypes and URFs were detected.

BC.CN.96.YNRL9607 AY967804 China Qiu, Z ARHR 21(12):1051–6 (2005)
The sample came from Ruili City at the epicenter of the Yunnan Province, China, epidemic. It came from an IDU
who was confirmed as HIV positive in 1989. This sequence is a subtype B/C recombinant, with at least one recom-
bination breakpoint shared with the CRF07_BC and CRF08_BC forms. The central region of this genome is subytpe
B and unrelated to CRF07_BC or CRF08_BC.

BC.MM.99.mIDU103 AB097873 Myanmar Takebe, Y AIDS 17(14):2077–2087 (2003)
This sample came from a study on genetic diversity in Myanmar. It is one of several different recombinants found.
This sequence is mostly derived from subtype B, with a segment from subtype C in the Nef and 3'LTR region.

BF1.BR.02.02BR006 DQ358807 Brazil Sanabani, S Infect Genet Evol 6(5):368–377 (2006)
This sample came from a heterosexual female in Sao Paulo, Brazil. Many BF1 recombinants have been found in
Brazil, and this is an example of one of them. Genome sequence lacks part of LTR non-coding region.

O.BE.87.ANT70 L20587 Belgium Vanden Haesevelde, M J Virol 68(3):1586–96 (1994)
ANT70 was isolated from the first O group infection discovered, and the very divergent LTR sequence was pub-
lished in 1990 (de Leys, R., et al., J Virol 64:1207-1216 (1990)). The isolate came from CDC stage II infected 19
year old female with unusual serological reactivity, who progressed to CDC stage III before publication. She
seroconverted in March 1987, and her husband was also infected with an O group HIV-1. Both the husband and
wife were originally from Cameroon, and living in Belgium. The husband was CDC stage III at the time virus was
isolated from the wife for sequencing. The wife had a CD4:CD8 ratio of 0.25. Supernatant from the original coculture
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of wife PBMCs plus PHA-stimulated donor PBMCs, was used to infect MOLT4 clone 8cells and MT-4 cells.
Syncytia were formed in both these cell lines. After several weeks culture, chronically infected cell lines were
obtained that shed virus,and supernatant from these stable lines were used for viral RNA isolation. HIV-1 O group
viruses have the same genetic organization as HIV-1 M group viruses. For a review see Korber, B., et al., Human
Retroviruses and AIDS Database, Part III, 41-56 1996.

O.CM.91.MVP5180 L20571 Cameroon Gurtler, LG J Virol 68(3):1581–5 (1994)
This isolate was derived from a Cameroonian woman, sampled in 1991, who died of AIDS in 1992. The viral
isolate MVP-5180 was grown in several human T-cell lines and the monocytic U937 line. The isolate MVP5180 is
available from the NIH AIDS Reagent program, and is SI R5X4. A summary of isolates with known co-receptor
usage can be found in the HIV database reviews.

O.CM.96.96CMABB637 AY169810 Cameroon Yamaguchi, J ARHR 19(11):979–88 (2003)
Genome sequence lacks part of non-coding region. Yamaguchi et al. 2003 identified 5 phylogenetic clusters of
HIV-1 group O, and published 15 full length sequences. CMABB637 is associated with Cluster 5.

O.SN.99.SEMP1300 AJ302647 Senegal Vergne, L J Clin Microbiol 38(11):3919–25 (2000)
Sequence from spouse 1 of a Senegalese man (patient 98SE-42HALD) with 2 wives. The man was apparently
infected by spouse 2 (isolate 99SE-MP1299), who had previously lived in Cameroon.

N.CM.02.DJO0131 AY532635 Cameroon Bodelle, P ARHR 20(8):902–908 (2004)
Genome sequence lacks part of non-coding region. This sequence is from a blood sample collected at the D’Joungolo
hospital in Yaounde Cameroon in 2002, but no information on the blood donor is available. The blood was HIV-1
reactive on the 3A77 HIV immunoassay and showed reactivity to HIV-1 M and N group virus antigens in the
MO2N test. HIV-1 N group seroprevalence in Cameroon is still low, as this was the only N group virus detected in
7,000 HIV-1 seropositive blood samples examined.

N.CM.04.04CM_1015_04 DQ017382 Cameroon Yamaguchi, J ARHR 22(1):83–92 (2006)
This sequence comes from an infected couple (1131 and 1015) in Yaounde, Cameroon. This patient (1015) was
drug-naive at sampling. Genome sequence lacks part of non-coding region.

N.CM.04.04CM_1131_03 DQ017383 Cameroon Yamaguchi, J ARHR 22(1):83–92 (2006)
This sequence comes from an infected couple (1131 and 1015) in Yaounde, Cameroon. This patient (1131) had
received antiviral treatment. Genome sequence lacks part of non-coding region.

N.CM.95.YBF30 AJ006022 Cameroon Simon, F Nat Med 4(9):1032–7 (1998)
YBF30 was isolated from a 40 year old woman who had never traveled outside Cameroon. She presented with
Histoplasma capulatum infection of the colon in May, 1995 and died of AIDS (cachexia, neurological involvement
and suspected disseminated histoplasmosis) in December,1995. YBF30 was isolated from a May, 1995 blood sample
and YBF31 from a December 1995 blood sample. YBF30 and YBF31 are greater than 98% identical to each other
and less than 85% identical to HIV-1 M group, HIV-1 O group and SIV-CPZ sequences. The authors propose
labeling this and similar viruses as N (between M and O, and also non-O non-M) group HIV-1. The N group
designation is based upon sero-epidemilogical surveys in Cameroon, and another sequence (YBF105 not yet sub-
mitted to the databases) which indicate that more than one patient is infected with this clade of HIV-1. 700 stored
sera collected between 1988 and 1997 were serologically tested, with a peptide-based EIA. 611 (87%) were reac-
tive with M-group. 65 (9%) were reactive with O group. 8 were indeterminate. 16 (2%) were reactive with SIV-
CPZ and not M or O group, 3 of these were strongly reactive with YBF30 peptides. A partial Pol gene was se-
quenced for one (YBF105). YBF30 uses CCR5 as a co-receptor, and was also tested on cell lines expressing
CCR2b and CCR3 and did not utilize these coreceptors. YBF30 grew on chimpanzee PBMCs, but did not replicate
in T-cell lines (MT-2 and HUT78). YBF30 infection of cells was entirely blocked by RANTES alone or in combi-
nation with MIP-1alpha and MIP-1beta.

N.CM.97.YBF106 AJ271370 Cameroon Ayouba, A AIDS 14(16):2623–5 (2000)
YBF106 is from a 51 year old male patient with AIDS, from the central part of Cameroon. He was found to be HIV-
seropositive in October, 1997 and died of AIDS in December, 1998.

CPZ.CD.90.ANT U42720 Congo Vanden Haesevelde, MM Virology 221(2):346–50 (1996)
CPZANT is a simian immunodeficiency virus, phylogenetically linked to HIV-1. It was isolated from a captured
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wild chimpanzee from Zaire. This is the third SIV strain linked to HIV-1, after SIVCPZ-GAB (X52154) and SIVCPZ-
GAB2 (U11495) were isolated from chimps in Gabon. Another chimpanzee virus was sequenced in 1998, and
published in 1999 with accession number AF103818 (CPZ-US). The chimpanzee viral sequences are genetically
more closely related to the HIV-1 sequences derived from infected humans than are HIV-2 strains or other SIVs.
SIVCPZ-ANT is considered to be an outgroup of HIV-1 and is used to suggest the possibility of various introduc-
tions of HIV-1 into the human population. In 2002, B. Hahn et al reported (Science 295[5554]: 465 2002) sequenc-
ing of virus from another Pan troglodytes schweinfurthii chimp. That sequence is available with accession number
AF382822, and is more closely related to this schweinfurthii sequence, than to sequences from other chimpanzees
or humans. The Hahn paper labels the CPZ-ANT chimpanzee as ch-No.

CPZ.CM.01.SIVcpzCAM13 AY169968 Cameroon Nerrienet, E J Virol 79(2):1312–9 (2005)
Phylogenetic analyses by Nerrienet et al. 2005 revealed that SIVcpzCAM13 fell well within the radiation of the
SIVcpzPtt group of viruses, as part of a clade including all other SIVcpzPtt strains as well as HIV-1 groups M and
N. However, SIVcpzCAM13 clustered most closely with SIVcpzGAB1 from Gabon rather than with SIVcpzCAM3
and SIVcpzCAM5 from Cameroon, indicating the existence of divergent SIVcpzPtt lineages within the same geo-
graphic region. On or before Nov 1, 2003 this sequence version replaced gi:27447612, gi:27447613, gi:27447611.

CPZ.GA.88.GAB1 X52154 Gabon Huet, T Nature 345(6273):356–9 (1990)
SIV-CPZ isolate GAB1 is from a Pan troglodytes troglodytes subspecies of chimpanzee. The viruses isolated from
Pan troglodytes troglodytes, such as GAB1, US, CAM3, and CAM5 are more closely related to HIV-1 M and N
group viruses than are SIVs from Pan troglodytes schweinfurthii (see CPZ-ANT, accession number U42720). In at
least some regions of the genome, the HIV-1 O group viruses are nearly equidistant between SIV-CPZ from troglo-
dytes and SIV-CPZ from scheinfurthii chimpanzees. Also see CPZGAB2, U11495 for a sequence fragment from an
additional chimpanzee caught in Gabon.

CPZ.US.85.CPZUS AF103818 United States Gao, F Nature 397(6718):436–41 (1999)
This full length molecular clone of a simian immunodeficiency virus, which infected an African wild-caught chim-
panzee (Marilyn) who was the only chimpanzee identified as virus infected during a serosurvey of 98 chimpanzees
in 1985. Marilyn had never been used in AIDS research and had not received human blood products after 1969. She
died in captivity in 1985 after giving birth to stillborn twins. The complete genome was sequenced from 4 over-
lapped PCR fragments amplified in 1998 from spleen tissues frozen at autopsy in 1985. Recovery of infectious
virus from the frozen tissue was attempted but unsuccessful. Lentivirus genomes end with TAGCA, so the extra 7
bases at the 3' end of this sequence (gtggcgc) are not included in multiple sequence alignments of genomes at the
HIV Databases.

CPZ.CM.05.SIVcpzMB66 DQ373063 Cameroon Keele, BF Science 2006 May 25;
This sequence comes from a wild western chimpanzee (P. t. troglodytes), sampled in southern Cameroon. The virus
was extracted from a fecal specimen.

CPZ.CM.05.SIVcpzLB7 DQ373064 Cameroon Keele, BF Science 2006 May 25;
This sequence comes from a wild western chimpanzee (P. t. troglodytes), sampled in southern Cameroon. The virus
was extracted from a fecal specimen.

CPZ.CM.05.SIVcpzEK505 DQ373065 Cameroon Keele, BF Science 2006 May 25;
This sequence comes from a wild western chimpanzee (P. t. troglodytes), sampled in southern Cameroon. The virus
was extracted from a fecal specimen.

CPZ.CM.05.SIVcpzMT145 DQ373066 Cameroon Keele, BF Science 2006 May 25;
This sequence comes from a wild western chimpanzee (P. t. troglodytes), sampled in southern Cameroon. The virus
was extracted from a fecal specimen.

CPZ.TZ.01.TAN1 AF447763 Tanzania Santiago, ML J Virol 77(3):2233–2242 (2003)
Genome lacks part of the non-coding region; sequence is oriented in the R-U5-gag-pol-env-U3-R configuration.
Distance and phylogenetic tree analyses by Santiago et al. 2003 identified TAN1 unambiguously as a member of
the HIV-1/SIVcpz group of viruses, but also revealed an extraordinary degree of divergence from all previously
characterized SIVcpz and HIV-1 strains. The documentation of SIVcpzTAN1 in Gombe extends the geographic
range of SIVcpz from Gabon and Cameroon across equatorial Africa to Tanzania.
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