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Abstract; Objective " To investigate the occurrence and development rules of drug-resistant mu-
tations in CRFO1-AE subtype of human immunodeficiency virus type 1 (HIV-1) strain under the pres-
sure of drug selection. Methods Totally 5 HIV-1 CRFO1-AE subtype patients with failure of first-line
antiretroviral therapy were selected, and blood samples were longitudinally collected during the course
of 6 to 8 years of treatment. Genotypic analysis of drug resistance mutations was performed by high
throughput séquencing. Results (D All the patients had the M184V mutation and a certain type of
non-nucleoside reverse transcriptase inhibitors ( NNRTIs) high-frequency major drug resistance muta-
tions at early sidge after medication, common sites were KI01E, G190A and K103N, and combination of
M184V. plussG190A plus TAMs was the common mutations. Mutations was still existed after stopping the
corresponding drugs or switching to second-line drugs. ) In the process of thymidine analogue mutations

(TAMs) formation, 3 patients had TAM2 pathway, 1 patient had TAM1 pathway, and another patient
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had only TAM2 pathway mutations in the early stage and accumulated TAM1 pathway mutations in

the later stage. (3) Three patients formed multi-drug resistance mutations including TAMs, Q151

complex and 69 insertion complexes, and they still failed in treatment after changing the second-line

regimen. Conclusion (1) CRFO1-AE subtype drug resistance patients begin to develop drug resist-

ance mutations at the early stage of drug use, and several mutations gradually lead to clinical drug

resistance, so drug resistance mutation monitoring should be carried out as soon as possible. (2

TAMs mutations are competitive in two pathways, CRFO1-AE favors the TAM2 pathway. As the

treatment time is prolonged, the two pathways can produce fusion. (3) It is recommended to carry out

drug resistance testing before switching to the second-line protocol. If the resistance mutation against

tenofovir ( TDF) is found, the second - line regimen may be ineffective.

Key words: human immunodeficiency virus type 1; drug resistance mutation; high-through-

put sequencing; molecular evolutionary rules; non-nucleoside reverse transcriptase inhibitors
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3 285Xy, Fric & Pro RT-A RT-B, PCR J% Jij &
% 94.5¢ 2 min, 94 °C 15 s, 60 C 30 s, 68 C
30 s(PEFF 2 ¥K), 94 C 15 s, 58 C 30 s, 68 C
30 §CEH 2 ), 94 C 155, 55 C 30 s, 68 C
30 s(fiE#H 16 %), 68 C 10 min, FitR4FFES]
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%1 —3#ik RT-PCR3IMER

Pt EIEZE22:N 51975 (AT
iEh) MAW-26 TGGAAATGTGGAAAGGAAGGAC 2027 ~2 050
Sl RT-21 CTGTATTTCTGCTATTAAGTCTTTTGATGGG 3509 ~3 539

R2 BiEREIMEIER

K 520 for PR E
Pro-F 5'-CAGAGCCAACAGCCCCACCA-3’ 2 147 ~2 166 459 bp
Pro-R 5'-GGGCCATCCATTCCTGGC-3' 2 588 ~2 605

RTA-F 5'-AGCCCTATTGAGACTGTACCAG-3’ 2556 ~2 577 488 bp
RTA-R 5'-GTCATGCTACTTTGGAATATTG-3' 3022 ~3043

RTB-F 5'-ACCATACCTAGTATAAACAATGAG-3’ 2 940 ~2.963 522 bp
RTB-R 5'-TGCCAGTTCTAGCTCTGCTTCTTC-3’ 3438 <3 461

x3 BREHEKRER

e [i =2 BIT% SRAE A R] CD4/(A~/mm*) RNA/ ( copies/mL)
51 45 1 DAT +3TC + NVP 2005 =09 - 15 108 35 442
2 DAT +3TC + NVP 2006 —02 — 14 96 56 323
3 DAT +3TC + NVP 2007 -07 - 10 150 10 520
4 AZT +IDV + DDI 2009 - 01 -08 5 21 000
5 AZT + 1DV + DDI 2009 =10 = 10 165 2532
6 AZT +IDV + DDI 2010 - 04 - 07 160 9 606
7 A% +3TC + TDF 2011 -08 - 03 130 45 345
8 #H% +3TC + TDF 2012%=07 =03 18 373 000
9 A2 +3TC + TDF 2013 - 03"- 26 240 15 480
52 {4l 1 AZT +3TC + NVP 2007 209 - 25 162 24 556
2 AZT +3TC + NVP 2007'-12 - 10 153 24 366
3 AZT +3TC + NVP 2008 - 12 - 10 93 100 200
4 AZT +3TC + NVP 2009 - 06 — 10 47 89 598
5 AZT + DDI + IDV 2010 - 03 - 03 206 6 584
6 TDF + % /1% +3TC 2011 -09 -08 309 2 546
7 TDF + 7 /1% +3TC 2012 -04 - 10 156 609 000
8 TDF + % 1% +34C 2013 -01 - 09 53 1 300 000
553 ) 1 D4T +3TC + EFV 2006 - 09 - 08 184 34 566
2 DAT +3TC +#EFV 2007 -04 - 10 142 66 542
3 D4T +3TC + EFV] 2008 — 10 - 20 173 52 344
4 D4T+ 3TC + EFV 2009 - 10 -20 228 34 649
5 DA4T +3TC +EFV 2010 07 — 14 20 26 951
6 D4T+3TC 2011 -04 - 13 69 10 718
7 TDF#3TC +5% J1 2 2012 -08 - 07 28 154 000
8 TDF +3TC + 32 1% 2013 =02 - 05 6 3201 000
55 4 ) 1 DAT +3TC + NVP 2005 -08 — 17 183 34 554
2 DAT +3TC + NVP 2006 —03 -20 365 22 454
3 DAT +3TC + NVP 2007 =12 - 10 476 12 446
4 DA4T +3TC + NVP 2008 —12 - 10 576 10 200
5 DAT +3TC + NVP 2009 - 06 - 10 546 6 369
6 DAT +3TC + NVP 2010 -03 - 03 516 7 991
7 TDF +3TC + 35 7% 2011 —11 -03 268 0
8 TDF +3TC + 35 1% 2012 -02 - 08 275 0
5 5.4 1 DAT +3TC + NVP 2007 -07 -25 186 13 220
2 DAT +3TC + NVP 2007 - 09 - 20 315 6 556
3 DA4T +3TC + NVP 2008 —12 - 18 231 8 955
4 DA4T +3TC + NVP 2009 - 09 - 24 216 12 542
5 DAT +3TC + NVP 2010 -09 - 16 160 10 669
6 DA4T +3TC + NVP 2011 -06 -23 218 87 552
7 /1% +3TC + TDF 2012 - 04 -25 185 0
8 # A% +3TC + TDF 2013 - 04 -23 318 0

DAT: mIfhRiE; 3TC: HokIeE; EFV: fkAEHE; TDF: BifitnTs; NVP: ZFHT7; AZT: FFZ2Ia; 1DV elifiid3; DD 232t
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R4 FBAGEENTEMGRTIFERBR[2(%) ]

WA M184V D67N K219Q A62V QIS1IM GI90A K238T M46l 184V
1 —_ — — — — — — —_ —
2 6302(98.79) 559(100.00) — — — 6262( 99.20) — — —
3 7 871(98.85) 7 781( 98.59) — — — 7 818( 98.88) 2401( 29.12) — —
4 5873(99.55) 1305( 99.77) 4953(99.41) 1804( 99.72) — 5860( 99.91) 3874( 99.94) — —
5 6602(99.45) 4876( 99.91)" 1160(32.63) 2051( 99.46) 3485(100.00) 6592( 99.93) 4886( 99.91) 2517(99.96) 1454( 61.66)
6 1340(99.25) 2 041( 99.46) 860(90.52) 2091( 99.66) 6235(100.00) 1 340( 99.25) 850(100.00) 2 583(99.84) 944( 99.89)
7 8 168(99.62) 8612(199.89) 4379(82.08) 6 119( 99.55) 2 013(100.00) 2 850(100.00) 4 897(100.00) 3 042(99.70) 1300( 92.85)
8 8 682(99.71)y 3065(100.00) 2 152(43.59) 370(100.00) 3 041(100.00) 8602( 99.89) 6 109( 99.55) 2 542(99.96) 300(100.00)
9 858(98.51), 2 041(100.00) — 276( 99.63) 4412(100.00) 2037( 99.85) 2295( 99.31) 2295(99.73) 874(100.00)

RS F20BENETEMHRTIFIRER[2(%) ]

AR, Mi84V D67N M41L, 1210W T215F G190A KIOIE V82A M461
1 — — — J— — — — — J—
2 2 — — — — 5237(98.24)  6430(99.92) — —
3 8013(99.91)  240( 8.72)  3715(95.97) 3990( 82.26) 3990( 82.26) 7937(99.84) 3 145(99.80) — —
4 9882(99.78) 4866(99.91)  3352(97.57) 5559( 93.58) 5559( 93.58) 9 798(99.83) 3 382(97.57) — —
5 7540(99.88) 2954(99.89)  2954(99.89) 2642( 99.92) 2642( 99.92) 7483(99.97) 3 103(98.82)  57( 2.73) —
6 6512(99.87) 7751(98.59)  4056(99.93)  620( 91.17)  620( 91.17)  6470(99.92) 2 776(98.44) 1613(99.81) 2 467(100.00)
7 5703(99.87) 6119(99.73) 6 119(99.73)  436(100.00)  436(100.00) 5563(99.61) 5 247(98.29) 1566(99.87) 2 227(100.00)
8 8 144(99.82) 8622(99.89)  7837(99.84) 1121( 98.59) 1121( 98.59) 8072(99.98)  6592(99.93) 1780(97.80) 1 465(100.00)




5519 1) SR PR R 25 235

Journal of Clinical Medicine in Practice . 5.

R6 FEIFIBFNITEMARTIMEER [n(%) ]
T 25 R AR Yo (RAZFIVE BIFIIED)
PR

M184V D67N K70R K219Q T69N/D K103N G190A M461 147V
1 J— J— J— J— J— — J— — J—
2 7 840(99.84) 511(100.00) 511(100.00) — 88(15.82) — 6 173(80.69) — —
3 7 657(99.85) 6 140( 90.65) 6 140( 90.65) 5222(85.10) 213( 3.12) 6102(99.28) 7 498(99.97) — 41( 1.72)
4 10 151(99.91) 6 513( 98.54) 5443( 99.54) 7 155(96.07) 6273(80.69) 3743(98.88) 9 965(99.97) — —
5 7576(99.86) 5433( 99.54) 5433( 99.54) 5533(99.80) 5433(99.54) 5305(99.71) 7 474(99.77) — —
6 4886(99.91) 4256( 98.42) 4091( 99.66) 5873(99.55) 9 633(99.85) 5453(99.54) 5414(99.95) — —
7 9681(99.84) 3461( 96.97) 2923( 99.55) 6413(98.54) 2923(99.55) 3502(94.67) 9501(99.93) 2628(100.00) 2 743(98.88)
8 8082(99.80) 2587( 97.03) 2587( 97.03) 5296(99.04) 4246(98.42) 1745(50.96) 7 953(99.93) 2 190( 99.86) 2 337(99.10)
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DAT,
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5 A 2 i 24 5 25 0 0 52 3 N PR AS [ 1)
J&, NNRTIs {5 4% 1 iR 1) 28 £k 3t T g5 B0 m K
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S M184V (42.7% ), NNRTI 2 £ 11 J& G190A
(23.4% ), 5ARMIFREE R, 5 B FHEAE
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7R TV AN, JCHERY MR A B 2 Fh
SRARHR AR B U M B, AR AR VAT R AR 1 U
Vg o] LA 2], 156 BH T K 5L R AT i 24 W 1) T
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