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Demographic and clinical description of the study population.

The mean age of the population was 40 years (range 19 to 55 years). The 
majority of individuals (86.6%; 36/45) reported heterosexual contact as a risk 
factor. Of those, 13.3% had contact with an IV drug user and 37.8% had 
contact with a known HIV infected male. Only two females reported IV drug 
use together with high- risk heterosexual contact. One of these females also 
reported blood transfusion as a risk factor. 

Twenty percent of the individuals were receiving ART (two NRTI or 
combination with NNRTI) and 60% was receiving either an NRTI or NNRTI 
combination plus a protease inhibitor while 6.7% were not in treatment. 
Information on current ART was not available for 13.3% of the individuals.

CD4 T-cell counts varied from 13  to 1,278 cell/ml (mean 399.7) with 
35.5% of individuals below 200 cell/mm, 22.2% between 200 and 400 and 
42.2% above 400 cells/mm. Plasma viral load ranged from <400 copies/ml to 
750,000 copies/ml (mean 92,510 copies/ml) while vaginal viral loads ranged 
from <50 copies/ml to 98,940 copies/ml (mean 7,912 copies/ml). Overall, 
42.2% (19/45) of the females had plasma viral loads below 1,000 copies/ml 
and 68.8%  (31/45) had  vaginal  viral loads below 1,000 copies/ml. Of 21 
females with detectable RNA in both plasma and vaginal secretions, 16 had 
levels higher than 1,000 copies/ml in both body compartments.  We found 
only a moderate degree (Pearson’s correlation of 0.502) between (log) 
vaginal and plasma HIV-1 viral loads of females under ART. Vaginal viral 
loads  were significantly lower when compared to their respective plasma pair 
except for two cases showing over half-log difference. Individuals’ CD4 
counts did not show significant association with either their plasma or vaginal 
viral load. 
Distribution of drug resistance in study population.

Drug resistance to one or two drug classes was detected in plasma 
HIV-1 of 60.7% of individuals  while resistance to three drug classes was 
detected in 10.7%. Plasma Pol sequences showed L90M (17.1%), V82A 
(14.3%), and M46I/L (14.3%) as the most frequent primary resistance 
mutations. The most common primary RT resistance mutations were M184V 
& T215F (34.3%), K103N & K70R (20.0%) and D67N (22.9%). For vaginal 
HIV-1, the most frequent protease primary mutations were V82A (25.0%), 
and G48V (16.6%) while the most frequent RT resistance mutations were 
T215Y (33.3%) and M184V with 11.1%. 
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METHODS: 

Paired blood and vaginal swab samples 
collected from 45 HIV-1+ infected females. 
Viral loads assessed with Amplicor HIV 
Monitor ver1.0 (Roche Diagnostics Corp). 
HIV-1 RNA isolated using QIAgen RNA kit. 
Drug resistance mutations was assessed using 
TruGene Genotyping Kit (Bayer Healthcare). 
Reports were generated using GuideLines 6.0 
(updated 2002/08/27). Envelope V3 loop 
were amplified using a homebrew method, 
then cloned using TOPO TA cloning kit 
(Invitrogen)  and sequenced with a 7-deaza 
dGTP kit (Bayer Healthcare).

BACKGROUND:
HIV-1 populations in different body compartments may present unique viral 
dynamics. Differential evolution of the virus may be attributed to the presence of 
reservoirs such as resting CD4 cells and macrophages and also to the 
pharmacokinetics of anti-retrovirals. Differences in drug properties may cause 
inadequate drug concentrations in anatomical compartments such as the female 
genital tract. These conditions may lead to the emergence of drug resistant strains. 

The virus in the female genital tract may be very important for both vertical and 
heterosexual transmission of HIV-1. In this study we compared the response of 
vaginal and plasma HIV-1 to anti-retrovirals by identifying drug resistance 
mutations.  Cell tropism and phylogenetic relationship between plasma and vaginal 
HIV-1 was determined by C2-V3 sequences to assess the role of vaginal tract as 
viral reservoir. 
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Cell tropism for each V3 clone was determined by the presence of the CCR5 requirement motif as described by Xiao et al. (1998) and by calculating the amino 
acid charge of the V3 loop. In cases the R5 motif could not be determined, tropism was assigned by amino acid charge (if ≤+5 = R5; if  >+5 = X4). Areas inside the 
blue rectangle corresponds to CCR5 usage motif and the yellow areas indicate differences from the reference sequence. Some sequences have frame shift mutations 
that were put back to the original reading frame for this analysis. 
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CONCLUSION: 

Our data suggests the vaginal HIV-1 lineage may be evolving under particular 
population dynamics and local selective forces independently from plasma HIV-
1. The presence of delayed emergence/clearance of drug resistance mutations 
suggests differences in viral turnover rates and other local differences that may 
include pharmacological factors. Additionally, immunological factors acting 
independently in plasma and vaginal compartments are suggested by distinct 
mutations at CTL epitope sites in those cases were drug resistance was identical 
between compartments. Mutations at critical CTL epitopes suggests drug 
resistant strains as well as CTL escape variants are contributing factors to virus 
replication in these females. The selection of different escape variants again 
suggests viral compartmentalization in the genital tract. When V3 loop sequences 
were analyzed they showed higher variability in plasma than in vaginal virus 
regardless of concordance or discordance of drug resistance mutations between 
plasma and vaginal virus. In most cases, vaginal HIV-1  remained M-tropic even 
in advanced HIV disease and despite the presence of T-tropic viruses in the 
plasma compartment. These observations suggest the vaginal tract may serve as 
reservoir for M-tropic drug resistant strains that may contribute to the 
transmission of drug resistant strains. These has important clinical implications 
in the risk of perinatal and heterosexual transmission of HIV-1. Further studies 
are needed to understand the factors affection evolution of HIV-1 in the female 
genital compartment.

RESULTS: 
Detectable RNA in both plasma and vaginal samples was found in 16 of 45 
(35.5%) cases and sequences were obtained for 15. Concordant drug resistance 
mutation patterns between plasma and vaginal HIV-1 were observed in 26.6% 
(4/15) cases. 

Discordant mutation patterns between plasma and vaginal HIV-1 were observed 
in 80.0% (12/15) of cases. Two cases (18.2%) appeared to show delayed 
emergence of drug resistance in vaginal HIV-1 while 3 cases (27.3%) appeared 
to show delayed clearance of drug resistance from vaginal HIV-1. Treatment 
history of ”discordant" cases showed about 18 percent of cases presented 
delayed emergence of resistance in vaginal HIV-1 while about 27 percent 
showed delayed clearance of resistant mutants from vaginal virus even 2 to 4 
years after stopping use of the drug. 

Concordant drug resistance patterns were observed in three cases. Further 
analysis of sequence in areas not related to drug resistance showed that plasma 
and vaginal virus presented different mutations and were distinct from each other 
suggesting different rates of evolution in both compartments. When these 
mutations were compared with known CTL epitopes we observed the majority of 
mutations occurred in regions that contain CTL epitopes recognized in 
conjunction with one or more HLA alleles. 

In most cases, we observed higher variability in plasma C2-V3 and found 10-
66.7% of clones to be T-tropic. In most cases, vaginal HIV-1 was M-tropic 
despite presence of T-tropic viruses in plasma and regardless of concordance or 
discordance of resistance mutations. 

C2-V3 phylogenetic analysis showed plasma and vaginal sequences tended to 
cluster separately. Sequence homology was lower (91.7 to 97.5%) in cases with 
discordant patterns compared to those with concordant patterns (98.9% to 
99.9%) suggesting they represent independent viral lineages. 

10 20 24 30 32 33 36 46 47 48 50 54 63 71 73 77 82 84 88 90
L K L D V L M M I G I I L A G V V I N L

41J plasma I/V - - - - - - - - - - - - - - - - - - -
vaginal I/V - - - - - - - - - - - - - - - - - - -

006 plasma I - - N - - - I - - - V S V - - A - N/D -
vaginal I - - N - - - I - - - V S V - - A - N/D -

025 plasma I - - - - - I - - - - - P - - - - V - -
vaginal I - - - - - I - - - - - P - - - - V - -

10 20 24 30 32 33 36 46 47 48 50 54 63 71 73 77 82 84 88 90
L K L D V L M M I G I I L A G V V I N L

007 plasma - - - - - - - - - - - - P - - - - - - -
vaginal - - - - - - - - - - - - P - - - - - - -

012 plasma - - - - - - - - - - - - P - - - - - - -
vaginal - - - - - - - - - - - - P - - - - - - -

014 plasma F - - N - - I - - - - - P - - - - - D -
vaginal L/F - - N/D - - I - - - - - P - - - - - N/D -

32A plasma - - I - - I I - - - - V V - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - -

33B plasma - - - - - F - - - - - - P - - - - - - -
vaginal - - - - - - - - - - - - P - G/C - - - - -

42K plasma - - - - - - - - - - - - P T - - - - - -
vaginal I - - - - - - - - - - - P/L/S/F T/A - - - - - -

43L plasma - - - - - - - - - - - - P - - - - - - -
vaginal - - - - - - - - - - - - P - - - - - - M/L

008 plasma I - - - - L/F - - - V - L P V - - A V - M
vaginal I - - - - L/F - - - G/V - I/L P/A A/V - - A/V I/V - M

020 plasma - - - - - - - - - - - - P - - - - - - -
vaginal - - - - - - - - - - - - P - - - - - - -

033 plasma - - - - - - I/M - - - - - P - - - - - - -
vaginal - - - - - - - - - - - - P T/A - - - - - -

034 plasma - - - - - - I - - - - - P - - - - - - -
vaginal I/L - - - - - I - - - - - P - - - - - - -

036 plasma F - - - - - - L - - - - P T - - A - - M
vaginal - R - - - - I - - V - V P - - - A - - -
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M E A K D T K L V F A L K K V V Y F V Q Y M Y G H L T K P M P

41J plasma - - - - - - - - - - - - - - - - - - - - - V - - - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - - - V - - - - - - - - -

006 plasma L D - - N - - - - - - - - - - - - - I - - - - - - W/L Y - - - -
vaginal L D - - N - - - - - - - - - - - - - I - - - - - - W/L Y - - - -

025 plasma - - - - N D R V - - S - - - - - - - - - - - - Q - - F Q - - -
vaginal - - - - N D R V - - S - - - - - - - - - - - - Q - - F Q - - -

41 44 62 65 67 69 70 74 75 77 98 100 101 103 106 108 115 116 118 151 181 184 188 190 208 210 215 219 225 230 236
M E A K D T K L V F A L K K V V Y F V Q Y M Y G H L T K P M P

007 plasma - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - - - V - - - - - - - - -

012 plasma - - - - - - - V - - - I - - - - - - - - - - - - - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - - - V - - - - - - - - Y

014 plasma M/L - - - N/D - - I/L A/V - - - - - - - - - - - - V - - - W Y - - - -
vaginal M/L - - - N/D - - I/L A/V - - - - - - - - - - - - M/V - - - W/LD/Y - - - -

32A plasma - - - - - - R - - - S - - - - - - - - - - V - - - - - - - - -
vaginal - - - - - - - - - - E/A - - - - - - - - - - - - - - - - - - - -

33B plasma - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

42K plasma - - - - - - - - - - G - - - - - - - - - - - - - - - N/D/A/T - - -
vaginal - - - - - - - - - - - - - - - - - - - - - V - - - - - - - - -

43L plasma - - - - N/D - - - - - - - K/Q N - - - - - - C I - A - - - - - - -
vaginal - - - - N - - - - - - - - N - - - - - - - - - - - - - - - - -

008 plasma - - - - A - - V L - - I - - - - - - - - - - - Q - W Y - - - -
vaginal - - - - A - - V L - - I - - - - - - - - - M/V Q/R/E/G W Y - - - -

020 plasma - - - - - - - - - - - - - N - I/V - - - - - - - - - - - - - - -
vaginal - - - - - - - - - - - - - N - - - - - - - - - - - - - - - - -

033 plasma - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

034 plasma - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
vaginal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

36E plasma - - - - N D R - - - - - - N - - - - - - - V - - - - - Q H - -
vaginal - - - - - - - - - - S - E - - - - - - - - - - - - - Y - - - -
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Deduced amino acid 
sequence of HIV-1 Protease 
(top) and Reverse 
Transcriptase (bottom) 
genes in paired plasma and 
vaginal samples. Only those 
codons associated with drug 
resistance are shown. Were 
more than one amino acid is 
shown it represents a 
quasispecies of the virus. 

Of the studied cases 78.6% (11/14) were AIDS cases of which 54.5% (6/11) were determined 
either at time of first visit to clinic or shortly after. The average time to AIDS diagnosis was 2.3 
years (range: 0 yr to 7 yrs). Despite treatment they did not present a sustained increase in CD4 
counts and had only temporary control of plasma viremia.
Treatment history of females showing "discordant" drug resistance patterns between plasma and 
vaginal samples was reviewed focusing on mutations M184V and T215Y. Two females had 
mutation T215Y absent from plasma but present in vaginal HIV-1 2 and 4 years after stopping use 
of zidovudine (012, & 036E). Additionally, one also had mutation M184V absent from plasma but 
present in vaginal HIV-1 several months after cessation of 3TC (012). A third female (041K)
showing mutation M184V in vaginal HIV-1 but absent in plasma HIV-1 and the opposite for 
T215Y was also identified. Records for this individual noted discontinued use of zidovudine and 
3TC about 4 years prior to sampling and complete cessation of treatment shortly before sampling. 
However, specific dates were not documented. 

CONCORDANT AGE RISK HIV AIDS TIME CD4 PLASMA VAGINAL START TREATMENT CURRENT
RESISTANCE (yrs) FACTOR DIAG. DIAG. AIDS COUNT VL VL1 TREAT. HISTORY TREATMENT

AZT, ddI, ddC, d4T, 3TC, N/A
 IND, NFV, SQV

006 47 He Dec 1992 YES 5 yr 226 109,561 1,436 Mar 1997 3TC + AZT + IDV > ddI +d4T +NFV

025 41 He 1992 YES 7 yr 15 112,737 1,513 1999 3TC + d4T> 3TC + d4T + NFV + LPV + RTV N/A

DISCORDANT AGE RISK HIV AIDS TIME CD4 PLASMA VAGINAL START TREATMENT CURRENT
RESISTANCE (yrs) FACTOR DIAG. DIAG. AIDS COUNT VL VL1 TREAT. HISTORY TREATMENT

32A 48 He 1991 NO ~ 529 2 350 1,113 1992 d4T+ 3TC d4T + 3TC + IND

33B 35 He Sept 1999 YES 0.83 yr 189 2 ND ND Oct 1999 AZT/3TC+ IND AZT/3TC + NFV

AZT > ddC + AZT > ddI + AZT > d4T +  3TC +  NFV
d4T+ 3TC+ RTV > d4T+ 3TC + IND

012 46 He 1994 YES 7 yr 22 >750,000 96,781 Apr 2001 3TC+ d4T+ SQV > 3TC+ d4T+ IND 3TC + d4T + LPV/RTV

42K 39 He Feb 1999 YES 0.16 yr 229 96,843 4,403 1999 AZT, ddI, ddC, d4T, 3TC, SQV, NFV, EFV AZT/3TC

AZT> AZT+ ddC> AZT+ 3TC> ddI + SQV> ABC + DLV + AMP
d4T+ RTV > d4T > NLV+ d4T > IND+ EFV >

007 40 He May 2001 YES 0 yr 139 13,406 6,290 Jun 2001 NAÏVE NLV 3

014 19 He Jul 2000 YES 2.25 yr 259 31,129 476 Jul 2000 3TC+ d4T> 3TC/AZT + NFV > NONE (last 3mo)

016 34 He Apr 1991 YES 5 yr 24 140,704 2,745 Jul 1998 3TC,ddI, d4T,IND, NFV AZT + EFV + AMP

020 40 He 1997 YES 5 yr 157 40,135 578 Jul 2001 NA AZT/3TC+ EFV

033 37 IDU/He/T Nov 2001 YES 0 yr 208 207,470 98,940 naïve NAÏVE NONE

034 32 He/T Apr 1994 NO ~ 311 54,829 7,998 Dec 1996 AZT + ddI > d4T + IND > d4T + IND + 3TC
1 Viral load after correction for dilution factor of 8.5                  2 CD4 count within 2 months prior to sample collection 3 patient non-compliant

1996

Feb 1990

Feb 1995

He Jun 1993

206 24,022 918

1,088 15,749

41J 39 YES 0 yrHe 1996

36E 39 NO ~ 450

16 275,370 850008 31 YES 0.17 yrHe Dec 1994

T aa %
charge clones

006P A1 C E R P S N N T R K S I H I G P G K A F Y A T G D I I G D I R Q A H C R5 +5 60%
B44 C E R P S N N T R R S I H I G P G L A F Y A T G D I I G D I R Q A H C R5 +3 10%
D43 C E R P S N N T R K S I H I A P G L A F Y A T G D I I G D I R Q A H C R5? +3 20%
E5 C E R P S N N T R K S I H I G P G L A F Y A T G D I I G D I R Q A Y C R5 +2 10%

006V A10 C E R P S N N T R K S I H I G P G K A F Y A T G D I I G D I R Q A H C R5 +4 60%
G5 C E R P S N N T R K S I H I G P G K A F Y A T G D I T G D I R Q A H C R5 +4 10%
H2 C E R P S N N T R R S I H I A P G K A F Y A T G D I I G D I R Q A H C R5? +4 10%

007P A6 C T R P N N N T R K G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 90%
C9 C T R P N N N T L K S I N L G P G R A W H A T G D I I G D I R Q A H C R5 +4 10%

007V A3 C T R P N N N T L K S I N L G P G R A W H A T G D I I G D I R Q A H C R5 +5 80%
B5 C T R P S N N T V R S I N L G P G R A W H T T G D I I G D I R Q A H C R5 +4 10%
F9 C T R P N N N T V R S I N L G P G R A W H T T G D I I G D I R Q A H C R5 +4 10%

008P A6 C T R P N N N T R K G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 100%
008V A48 C T R P N N N T R K G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 100%

014P A10 C T R P N N N T R K G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 80%
F3 C T R P N N N T R K G I H I G P G R V F Y A T G G I I G D I R Q A H C R5? +6 10%
J1 C T R P N N N T R R G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 10%

014V A3 C T R P N N N T R K G I H I G P G R V F Y A T G D I I G N I R Q A H C R5 +6 25%
B5 C T R P N N N T R K G I H I G P G K V F Y A T G D I I G N I R Q A H C R5 +6 25%
C2 C T R P N N N T R K G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 12.5%
E1 C T R P N N N T R R G I H I G P G K V F Y A T G D I I G D I R Q A H C R5 +5 12.5%
F9 C T R P N S N T R K G I H I G P G R V F Y A T G D I I G D I R Q A H C R5 +5 12.5%
G6 C T R P N N N T R K G I H I G P G R T F Y A T G D I I G D I R Q A H C R5 +5 12.5%

016P A8 C T R P S N N I K Q R R I H I G P G R A F V A R G G R M E G A K Q A H C ? +9 12.5%
B4 C T R P N N N T R K S I P I G P G R A F F A R G E I I G N I R Q A H C R5 +6 12.5%

C14 C T R P S N N I K P R R I H I G P G R A F V A R G G R M E S A K Q A H C ? +9 12.5%
D5 C T R P N N N T R K S I H I G P G R A F F A R G E I I G N I R Q A H C R5 +7 12.5%
E7 C T R P S N N I K P R R I H I E P G R A F V A R G G R M E K C K Q A H C ? +9 12.5%
F3 C T R P S N N I K Q R R I H I G P G R A F V A R G G R M E S A K Q A H C ? +9 25%
G6 C T R P S N N I K Q R R I H I G P G R A F V A R G G R M E G A K Q A H C ? +9 25%

016V A20 C T R P S N N I K P R R I H I G P G R A F V A G G G R M E S A K Q A Y C ? +7 66.7%
C17 C T R P N N N T R R K S I P I G P G R A F F A T G E I I G N I R Q A H C R5 +6 22%
E18 C T R P S N N I K P R R I H I G P G R A F V A R G G R M E S A K Q A Y C ? +7 11%

020P A9 C T R P N N N T L K S I N L G P G R A W H T T G D I I G D I R Q A H C R5 +5 20%
B5 C T R P N N N T L K S I N L G P G R A W H A T G K I I G D I R Q A H C X4 +7 10%
D6 C T R P S N N T L K S I N I G P G R A W H A T G K I I G D I R Q A H C X4 +7 20%

E10 C T R P N N N T L K S I N L G P G R A W H T T G D I I E D I R Q A H C R5 +4 10%
F4 C T R P N N N T L K S I N I G P G R A W H A T G K I I G D I R Q A H C X4 +7 10%
G7 C T R P N N N T L K S I N L G P G R A W H A T G D I I G D I R Q A H C R5 +5 30%

020V A9 C T R P N N N T R E G I H I G P G R T F F A T G D I I G D I R Q A H C R5 +3 70%
B3 C T R P S N N I D E R R I H I G P G R A F V A R G G R M E G A K Q A Y C R5 +5 30%

033P A1 C T R P N N N T R K S I H I G P G R A F Y T T G E I I G D I R Q A Y C R5 +4 70%
B8 C T R P N N N T R K S I H I G P G R A F Y T T G E I I G D I R Q A C C R5 +4 10%

G10 C T R P N N N T R K S V S I G P G R A F Y T T G E I I G D I R Q A Y C R5 +3 20%

033V A9 C T R P N N N T R K S I H I G P G R A F Y T T G E I I G D I R Q A Y C R5 +4 70.0%
D2 C T R P N N N T R K S I S I G P G R A F Y T T G E I I G D I R Q A H C R5 +4 30.0%
F3 C T R P N N N T R K S I H I G P G R A F C T T G E I I G D I R Q A Y C R5 +4 10%
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14.2-V
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Examples of C2-V3 phylogenetic analysis showing plasma and vaginal sequences tended to cluster separately, suggesting they represent independent viral lineages. 

Comparison of deduced amino acid sequences in areas of Protease and RT genes not 
associated with drug resistance for those individuals showing identical drug resistance 
patterns between plasma and vaginal samples (silent mutations are shown in italics). 
Highlighted codons correspond to mutations located at predefined CTL epitopes in Protease 
and Reverse Transcriptase. The presence of mutations at these sites suggests both 
compartments evolve independently to select against immune pressure.  

6 12 13 14 18 20 23 24 33 35 37 38 43 51 57 59 60 62 64 66 69 72 76 78 94 95
W T I K Q K L L L E S L K G R Y D I I I H I L G G C

41J plasma - - IV - - - - - - - N - - - - - D - V - - - - - - C
vaginal - - IV - - - - - - - NS - - - - - - - V - - - - - - C

006 plasma - - - - Q - - - - - N - - - - - - V V - - IM L - - -
vaginal - - - - Q - - - - - N - - - - - - V V - - TIM - - - -

025 plasma XW - - - - - L - - D N - - G - YF E - V - - - - - G -
vaginal - - - - - - L X - D N - - G - - E - V I - - - - G -

resistance

Patients with
CONCORDANT drug 

Amino Acid Position and Identification  - Protease (HIV-1 LAV1)

39 42 43 45 46 47 48 50 53 56 60 61 66 68 78 80 82 83 84 86 87 90 97 99 102 104 117 119 122 123 126 127
T E K G K I S I E Y V F K S R L K R T D F V P G K K S P E D K Y

41J plasma - - - - - - - - - - - - - - - L K K - - - - P - - - S - E - - -
vaginal - - - - - - - - E - - - - - - L K KR - - - - - - - - S - E - - -

006 plasma - E - G - I T - - - I - K - - - - - - - - V P - Q - - - - - - Y
vaginal - E - G - I T - - - I - K - - - - - - - - V P - Q - - - - - - Y

025 plasma K - E G - - - IV - Y V - K - R - - - T - - - - G - K - P - - - -
vaginal K - E G - - - - - Y - F K - R - - - T D LF - - G - K - P - - - -

135 138 142 146 148 149 156 160 161 170 172 173 186 192 196 198 200 202 207 208 209 211 213 214 216 218 221 223 227 228 237 241
I E I Y V L S F Q P R K D D G H T I Q H L R G L T D H K F L D V

41J plasma - - - Y - - - - Q - - K - - - - A - QE - L K G F - - - - - - - -
vaginal - - - - - - - - Q - - K - D - - TA - QE - - K G F - - - - - - - -

006 plasma - - - - - L - - Q - R - - G - - - QR HY - NKDE G F - - - K F - D -
vaginal - - - - - L - - Q - R - - G - - - QR HY - KE G F - - - K F - D -

025 plasma T - - - V - - F - - - K - - G - - - - - - - - F T - - - F - - -
vaginal T - - - V - - F - - - K - - G - - - - - - - - F T - - - - - - -

Amino Acid Position and Identification   - Reverse Transcriptase   (HIV-1 LAV1)

Amino Acid Position and Identification   - Reverse Transcriptase   (HIV-1 LAV1)
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Patients with
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