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*Key word:  HAART quasispecies PRI RTI

Human immunodeficiency Virus typel (HIV-1) is the mgor pathogen

known for causing acquired immunodeficiency syndrome (AIDS).Since the first

isolation of HIV in 1983 AIDS has been rapidly increasing . In 1996 , Dr.

David Ho advocated the HAART (Highly active antiretroviral therapy) so

called combination therapy.  Recently a great advance has been made against
HIV-1 by combination antiretroviral therapy worldwide , however , there
appears failure of the treatment with certain reasons. One important reason is
the occurrence of drug-resistant quasispecies during the therapy, especially that
resistant to protease inhibitors (PIs) and reverse transcriptase inhibitors (RTIs)
are the major obstacle. Recently some researchers found that there were drug
resistant mutations occurred in drug-naive hiv-1(+) patients, it's also called
natural polymorphism that will make light to heavy drug resistance to HAART.
In order to understand the prevalence of HIV-1 subtypes and drug resistant
associated natural polymorphism, this study analyzed the correlation between
sexuality and subtypes, and drug associated natural polymorphism on HIV-1

protease and reverse transcriptase. The specific primers were designed for

RT-PCR method to amplify HIV-1 envelope protease and reverse transcriptase
gene fragments, according to HIV-1 C2V3 gag pol regions. Theresult of
subtypes showed that there were 376 (85.6%) B subtype 39(8.9%)A/E

subtype 16(3.6%) B/C subtype 2 (0.4%) A/Gand 7(1.5%) C subtype. In drug



resistant natural polymorphism analysis showed that in protease gene , there
were 304 (73%) PR mutations at L63 173 (42%) at V77 and 134 (32%) at

M36 position. In reverse transcripatse gene , there were 45 (67.1%) RT
mutations at K70 and 12 (17.9%) at S68 position. The frequencies of primary
mutation occurred in protease and reverse transcriptase genes were low , most

of them were secondary mutations.
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( Recombin@ant virus

Fig.5 Recombinant stsuctre of schocind ciscelating rocombinass formes (CRFH throszh 14) and their peogsaphic distribaution.
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HAART

(David Ho , Nature MedicineVol.6 No.7 July2000 )

HAART :V,T* —» undetectable ; k,r—p zero

V: cell freevirions T: CD4T lymphocyte; T: latently infected reservoir ; L: productively infected CD4
; Tlymphocyte ; k : equally fast rate ; r: replacement rate ; a: decay rate
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t

RT- PONRest PCR
ranscriptase)

(Protease)
(pri mers)

( Reve

Primer  Sequence” Gene Position

1-F-RT18  GGAAACCAAAAATGATAGGGGGAATTGGAGG Pol 2376-2407

1-R-RT21  CTGTATTTCTGCTATTAAGTCTTTTGATGGG Pol 3088-3119

2-F-RT19 GGACATAAAGCTATAGGTACAG Pol 2453-2475

2-R-RT20  CTGCCAGTTCVAGCTCTGCTTC Pol 3021-3051

F-MAW26  TTGGAAATGTGGAAAGGAAGGAC Gag 1991-2013

R-PR-probe  GGCAAATACTGGAGTATTGTATGG Pol 2734-2711

Nest-F-PR ~ CAACTCCCCCTCAGAAGCAGGAGCCGATAGACAA  Gag 2197-2230

Nest-R-PR ~ CATCCATTCCTGGCTTTAATTTTACTGGTACAGT  Pol 2600-2566

RT-PMON\Rst PCR c2vVv3
Primer sequence polarity

44F 5-ACAGTRCARTGYACACATGG-3 Sense
35R 5-CACTTCTCCAATTGTCCITCA-3 Anti-sense
33F 5-CTGTTIAATGGCAGICTAGC-3 Sense
48R 5 -RATGGGAGGRGYATACAT-3 Anti-sense

24



1996 1998 1999 2001 2002 2003 2004

2 30 68 28 88 125 99
Subtype Quantities Percentage (%)

. 377 85.6%

— 31 7.1 %

i 16 3.6 %
1]

_ 5 0.4 %
1]

o . 1.5 %

B g 1.8 %

Total 440 100 %
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HI V-1 (Reverse transcriptase
(Primary mutation) (Secondary m

Mutations associated with resistance to HIV-1 RT inhibitors

RT inhibitor Primary mutations  Secondary
mutations

Nucleoside RT inhibitors
Zidovudine K70R. T215Y 'F M41L, D6TN,

L210W, K219Q
Didanosine L74V K65R, MI84V/1
Zalcitabine K65R., T69D,
L74V, MI184V 1
Lamivudine E44D, ¥V |18l
MIB4V
Stavudine VIsT
Abacavir K65R. L74V, M4I1L, D67N,
MIE4V K70R. Y115F,
L2I10OW, K219Q
Multinucleoside QI15IM A6V, V73l FT7IL,
resistance (a) FllaY
Multinucleoside T69S-SA/G'S MAIL, AG2V,
resistance (b) D6TN, KJTOR,
L210W, T215Y,
K219Q)

Nom-nucleoside KI' inhibitors
Nevirapine KI103N, V]06A, L1001
V1081, Y1SI1C,
Y1B83C, G190A
Delavirdine KI103N, YIBIC P236L
Efavirenz KI103N, Y185L, L1001, V108I,
GI90A P225H
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HI'V-1 (Prot)ease
(Secondary

(Primary
mutati on)

Mutations associated with resistance to HIV-1 protease in-

hibitors

Protease
inhibitor

Primary
mutations

Secondary mutations

Indinavir

Ritonavir

Saquinavir

Melfinavir

Amprenavir

M4el,
VE2A/FT/S

VB2A/FT/S

G48V, L9OM

D30N, L9OM

150V, 184V

LIOIR/V, K2OM/R,
L241, V321, M3al,
154V, ATIV/T,
GT35/A, VTTI, 184V,
LYOM

K20M/R. Vi2I, L33F,
M361, M46l/L,
I54V/L. ATIV/T. V7TL.
134V, L9OM
LIOLR/V, 154V,
ATIV/T, G738, V771,
VE2A, IS4V

LIOF 1. M36l, M4a6l/L,
ATIV, V771,
VEZAF/T/S, 184V,
N8SD

LIOFT/R/V, V321,
MJ46l, 147V, 14V

30
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