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Abstract : The two major HIV 1 subtypes circulating in Taiwan are subtype B and E
with a ratio of 4:1. We found that there was different background polymorphism in
reverse transcriptase (RT) gene between B and E. By comparing the background and
mutated RT and protease genes, we noted that the existence of primary mutations and
the number of primary and secondary mutations might be important for the
interpretation of genotypic drug resistance test. The study of background
polymorphism is required to identify secondary mutations or the pre-existing primary
mutations. The contribution of subtype-specific polymorphism to drug resistance
requires further study.

Background: Treating HIV-1 infection with highly active anti-retroviral treatment
(HAART) had met with great success in the beginning. However, a substantial
proportion of patients treated for HIV-1 infection experienced virological failure later
[1]. Continuing use of the failed regimen may result in the development of cross-
resistance within drug class [2]. Therefore, the knowledge of existing drug resistance
mutations will help clinicians to choose the effective salvage therapy. Indeed, recent
study showed that patients failing a protease inhibitor based-regimen had achieved
greater viral load reduction by using drug resistance genotypic testing [3]. HIV-1
epidemic study in Taiwan showed that the prevailing HIV-1 subtypes are subtype B
and E [4]. However, most of the existing drug resistance data were derived from
patients infected with subtype B. Moreover, the interpretation of genotypic testing is
difficult and no golden rules are available. In the present study, we tried to find and
interpret drug resistance mutations among our patients with virological failure and

focused on the difference in mutation site between subtype B and E.

Results: The drug resistance mutations in reverse transcriptase (RT) and protease
(P) genes of three patients before treatment and when the patients failed antiretroviral
treatment were listed below. The primary mutation sites were shown on the top of

each table.



Table I. Mutations in proteasc gene noted in three patients. Primary mutation site are
30D, 46M, 48G, 541, 82V, 841 and 90L The other mutation sites are secondary
mutations.

46M 841 90L 101 11V 131 151 20K 35E 36M 37N 41K 621 69H 70K 71A 73G 77V 851 88N 931

17-05-97 I I D v

03-12-98 I M 1 v DI DRYV S v
07-12-99 I M 1 v D ID RV S/T

08-04-97 I M 1 v S

13-04-99 I V M V VT R T

10-12-99 I V M I V VI R

08-04-97 R T I

13-10-99 I M I R V T V I K L

Table II. Mutations in reverse transcriptase gene noted in two patients. Primary
mutation sites are 69T,70K, 74L, 151Q, 184M, 215T for NRTIs and 103K, 181Y,
190G for NNRTI. Secondary mutations at 41M, 67D, 210L and 219K are associated
with AZT resistance.

69T 70K 74L 151Q 184M 215T 103K 181Y 190G 41M 67D 210L 219K

08-04-97 R F R N Q

03-10-99 I V F L N Q
13-04-99 \Y% L N

10-12-99 Vv F N L N \"Y

Other secondary mutations
6E 28E 32K 35V 39T 101K 106V 117S 121D 122E 1351 166K 177D 196G 2021 203E 207Q 208H 214F

08-04-97 K E L N K V E L
03-10:9¢D K L AV A N K V K E Y L
13-04-99 I A 1 T R E E V Y
10-12-99 I A I T R E E V Y

We also found some subtype specific polymorphism in reverse transcriptase gene.



Interestingly, treatment failure was associated with mutations at two of these sites.
Subtype-specific polymorphism

Position in reverse transcriptase gene
6 11 35 43 123 174 177
Subtype B Glu Lys Val Lys Asp GIn Asp
Subtype E Asp Thr Thr Glu Ser Lys Glu

Discussion: We had analyzed more than 20 RT and P genes obtained from patients
with treatment failure. The present study tried to find out the rule of interpreting the
significance of mutation sites. Besides primary mutations that had been proved to
confer resistance to NRTIs and Pls, there were many polymorphism in RT and P
genes. However, some polymorphism actually existed in background HIV viral
genomes before drug treatment. Therefore, the interpretation of secondary drug-
resistant mutations should be made only on the ground of pre-treatment
polymorphism.

The number of primary and secondary mutation sites is important clue to the
existence of drug resistance. We need more data to find out the significance of
individual mutations. Finally, the subtype-specific polymorphism is drug resistant
secondary mutations or not requires further study.

Self-evaluation of the present project: The analysis of mutations in reverse
transcriptase and protease genes in the presence of antiretroviral treatment had been
included in several treatment guidelines. However, no golden rule existed for the
interpretation of genotypic or phenotypic drug resistance test. We believed that this
project is promising in developing the rule of interpreting genotypic drug resistance
test. More importantly, we are going to have the data of non-B HIV-1 drug resistance

mutations.
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