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(o =) OREMEEZ G LIz 9, BRKIEGIO S B, 472 5EH (92.7%) TIEWF
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HIV-1 BHSE DGR, RIS YR HORR L, B
BoOPLHIV-1 4 Hv 7280 HIV #3%  (antiretroviral therapy;
ART) DSIEAR L 72 5 T b, HIV-1 A (drug resis-
tance; DR) HZTH7A (DR M) &, HIV-1 EEEHEBOB
DV % W) 2 i HEHEH O AR, AL (drug
resistance-associated mutation; DRM) O I - =ik % B <72
DIZEETHONTHE Y, KEPHEHE D DHHS #' 4 F
7 4 ¥ (https://hivinfo.nih.gov/) 123> T ART BHEARITICSE
i3 %2 LRI TS, T E TDR A, K
BOBRET 274 NVAD—EDT ) K E T v I — 2 —
FUAZEY@REL, Tofikre b L ICEAKRzEY 7
W BT B T (F =) SR TERTY,
S REESE V5 =Tk, Tu7 7 —EHEE L Wi
oMo (PRRT) A 777 —¥#HE (IN) %
ZNZNRT-PCRICK VHIE L 72D b4 > 7 — TR

HF WA H eI (T460-0001 BT TX =04 4-1-1
AATBOE NE LR B A R v 5 — il
RIEGE >~ 7 — &G - SRIENTZELR)

20254 4 H 10 HAF 5 202547 H 8 HZ 8

MR L, ZOBHIE#HZ D EICDRHEEIT-TE 7.
72,2023 AR IZH L WERIBE T %2 &2 HIV-1 1 73 F (capsid;
CA) FEHY DL AMIEEN~OMH KB E N2 &
PR, CA4 #HI D DR MO g & LTinb - 72,

L L&dss, HEkDY > H—i:% vz DR BETIX
FENTHEI DS 2 5 &, BIETHWIEOZOOH 2% T I4
~— OGN, WA ORI ORI, (E¥EI A MAH 2
HIENBEING, ZOMEEWIRT 5720, bhubh
X HIV-1 255 7 238 (Near-Full-Length Genome; NFLG)
DORFIENT % EEICERTE D AT 45 (DT, F /K7
) MLY% ZoY A5 AT, RI-PCR THIEL
72 HIV-1 NFLG HIREW % F ) RT ¥ — 7 ¥ A TEHIENT
L, AV AEEERD S LERFEROEHRZ M+ %
ZET, WINOFIE AR & 3 52FEHNI 3% DR AL
WKHIBHT A LAWIfFcE 2, ThFETIC, LHERHE
vy —TIE L 72 106 EF 2 0G4 v —ik & F /R
THACHED L DR R RO LK 2175 727 ZHREED
RO —BRERL, F/ K7 EA DR RAIHH T
BTH D EARMEENSY RFETIE, S5I12F/F
THEORA - ML 2 ET 5720, ZEEEHE Y 5 —T
N4 L7z 500 %88 2 BHER 2 3 52 F 2 R7 #I2 X % DR
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1. ¥ R&KME

2009 4E 5 2023 FICA T REER £~ ¥ — 12 BT HIV-
IDR A & AT > 72 SIGHEB 2 xR & L7z RAFFRIEA L
VUXESEMTL, AnREERY Y S - OMBER S,
LIKREHRT WD RFEFF5 2010-310),
2. HIV-1EZ2EKS / L%EY, (Near-Full-Length Genome:

NFLG) DiEig

QIAamp Viral RNA Mini Kit (Qiagen) % H\vCIfiL%E 1404l
A5 4 )V A RNA (VRNA) % Buffer AVE 60uL (23 L
720 A7 £ )V A& (Viral Load; VL) 2% 100,000 copies/mL
XD EVAIE, 100,000 copies/mL BLF & 75 X 9, VRNA
% poly-A i (20ug/mL) (Merck) %MW TAHML 72,

RT-PCR (21 PrimeScript 1T High Fidelity One Step RT-PCR
Kit (Takara Bio) % V72, Primer I%, Forward primer (5°-
CTCTCTCGACGCAGGACTCGGCTTG [HXB2 % MR ELY nt
681-705]), Reverse primer (5-CACTCAAGGCAAGCT
TTATTGAGGC [nt 9,631-9,607]) % fEH L 720 25uL O
AL 1L, 2RI K (Distilled Water; DW) 6uL, 2 X One
Step High Fidelity Buffer 12.5uL, 2.5uM RT-PCR primers
Mix 1uL (A% 0.14M), PrimeScript I RT Enzyme
Mix 0.54L, PrimeSTAR GXL for 1 step RT-PCR 2uL, #;%!
VRNA 3uL & L 720 45C (15min) = 94C (2min) =[98C
(10s) = 68°C (1min 40s)] % 40 ¥ A 7 )V % FLARBGIE S A
& L7

Nested PCR 121 PrimeSTAR GXL DNA Polymerase (Takara
Bio) % M\ 7z, Primer &, Forward primer (5-TTTGACTAG
CGGAGGCTAGAAGGAGA [nt 761-786]), Reverse primer
(5-GGTCTAACCAGAGAGACCCAGTACAG [nt 9,557~
9,532]) ZfHH L7z 25ul ORISR X, DW 14uL, 5%
PrimeSTAR GXL Buffer 54L, 2.5mM dNTPs 2uL, 2.5uM
Nested PCR primer Mix 1 uL (i#%#% 0.14M), PrimeSTAR
GXL 1uL, XU RT-PCR EW 2uL & L7z, [98T (10s)—
68°C (1min 30s)] X35 % 4 7 )b % L ARBIME Sk & L 72,
B, PCRNATADEE A 729012 1 RIS
D% 40 ® PCR Z1T- 720

IFIILTERA FADD0T% 7 Hu— A7 IVER
TKENC & o TWIREY OMERE 1T 5 720 RIS K o TidHE
AREREMPOET LT (F94 v — kB, PCRY A 7
VERHRE ORI FHIEZ KA. BEE M E
8,800bp) (Z¥ ¥ Z Ny F R L - BANERE M VAT L 1
MR 5% ¥ & &, MultiScreen HTS PCR 96 filter (Merck)
TH B, DW 25uL CTHIL L, Qubit dsSDNA BR assay kit
(Thermo Fisher, TF) TIEEHIE % 1T - 720

3. TA4T5)—DEH

PCR FEEMI D 5 Kii~D Y Y BRI 7 & NS 37 K~
@ dA fH i@ 7z ®, NEBNext Ultra I End repair/dA-tailing
Module (New England Biolabs; NEB) % Hi\:7z, K8 L 72
NFLG ¥4 # ¥ % 80~100 fmol/20uL (27 %L L, NEBNext
Ultra 1T End Prep Reaction Buffer 2.8 uL 35 & UF NEBNext Ultra
Il End Prep enzyme Mix 1.24L Z@IL, 25C (Smin)—65C
(5min) T JUIG %, MultiScreen HTS PCR 96 filter (Merck)
THE, DW22.5uL Tl L 72,

K BEY 22.5 4L |2 Native Barcode 1.5 4L (SQK-NBD114.96,
Oxford Nanopore Technologies [ONT]), Native Adaptor 1.0 4L
(ONT) B & U Blunt/TA Ligase Master Mix 25.0uL (NEB) %
WML, 25C (20min) TIA 7 — a3 ¥ Ik & 47w,
Nea=FR LN =7 VAT T T 7 =27,

F5#121X AMPure XP Beads (Beckman Coulter) % ffiJfl L
7eo TAT =T a VEWIZE =X 20.0uL (BUBRISK L
T40%) @MU 25C (10min) TWAHEH, RiFEERE
L Long Fragment Buffer (LFB) 50uL (ONT) I & % ¥Ei%
% 2 W4T 5 72 Elution Buffer (EB) 12uL (ONT) TVE —
A% FIRE L7z, 37C (10min) T4 77 — %l
L 725 Qubit dsDNA HS assay kit (TF) TigEEME %17 72
%, 9477V —%7—)L25~30fmol/12uL DT 47
7 — P R ER L 72,

4. FIERT -4 R EEHIENR

Ligation Sequencing Amplicons-Native Barcoding Kit 96
(ONT) ® 71 + a2 — VIZHE\Wy, Flow Cell Flush (FCF)
1,170uL (ONT), Flow Cell Tether (FCT) 30uL (ONT) 3
& OF Bovine Serum Albumin (BSA) 5uL (TF) #={A L7
A % R10.4.1 MinION flow cell (FLO-MIN114, ONT)
WCRIMLUERTHE Smin) &, 747 7Y — iR
12uL & Sequencing Buffer (SB) 37.54L (ONT) B X O
Library Beads (LIB) 25.5uL (ONT) ®iR4& % flow cell
2L, MinlON MkIC (ONT) TY—7 Y A5 Y D%
17, 7= W5 %475 720 # T 1% Wash Kit (ONT) THE
L7z

MinlON MkIC IZ T &7 — % & & &2, HBEET
WL 2T — S5 754 V% 2R LT, Wtkd7z
Y 100 A LA 1 HIV-1 NFLG HiA:FChl % g L7z, %
FARMBIMHEI 15% & Lo @R TFHBOa Y242
FeHl % , BB OYEIE DR S 72 A 1A IR L (mixed
base) & FIH Lt L7z,

5. ZEAmtE (DR) HZE

Stanford University HIV DRUG RESISTANCE DATABASE
(SFDB) @ HIVdb Program : Mutation Analysis (http:/hivdb.
stanford.edu, HIVdb version9.8 [last updated on 2025-01~
05]) ML, kLT a5 7 —+¥ (Protease; PR),
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Wil B % (Reverse transcriptase; RT), 4 ¥ 577 5 —+¥
(Integrase; IN) 3% 2 ¥ & > ¥ 23 ILECH) % H VT HIV-
IDR $5€ 217 o 720 W R FEANZ, PREFH (P) & LT
Atazanavir/r (ATV/r), Darunavir/r (DRV/r) 8 X U Lopinavir/r
(LPV/r), #4H&% RT FHEH] (NRTI) Tl Abacavir (ABC),
Zidovudine (AZT), Emtricitabine (FTC), Lamivudine (3TC)
5 L U Tenofovir (TDF), FEBiER RT BLEH] (NNRTID T
& Doravirine (DOR), Efavirenz (EFV), Etravirine (ETR),
Nevirapine (NVP) 35 X O Rilpivirine (RPV), IN FH5E#] (INSTI)
Tl Bictegravir (BIC), Cabotegravir (CAB), Dolutegravir(DTG),
Elvitegravir (EVG) 3 & U Raltegravir (RAL) & L 72o Wild type
(FE#ERR) & LT HXB2 (accession #K03455) % $RH L7z,

o R

1. HIV-1 NFLG D#Eig

R 516 FEBIO VL 13 2,120~19,700,000 copies/mL (34
fili 480,387 copies/mL) T -7z Bf DR AL (4> 7 —ik)
TRE L7274 VAY T % 47 (PRRT #H3% [1,017bp])
DEHIE, B, CRFOI_AE, C, CRF02 AG, A, BXUF S
ENENGST% (n=442), 68% (n=35), 1.6% (n=8),
12% (n=6), 04% (n=2), BXUL02% (n=1) THh
D, BhigvarerrybThote VISV MTHR
D% o 72DIF BICRFO1_ AE D 2.1% (n=11) TH -7z

NFLG OHlE# T o7& 25, 509 5EB (98.6%) THINE

FEMIDS BTz, VL = 10,000 copies/mL OFEBI Tl 99.2 %
PLE, VL<10,000 copies/mL DFEBFNIZ BT H 92.1% D
BRI CTH > 72 (Table)s T2, VA VAYTH 4T B
DIEBTIL 984%, VT 54 TBOIERIZBWTYH
100 % DB A H 7z (Table) o F 72, 509 EHI
DBFEIZOWTIE, RIBED02.7% (n=472) & KT
GrREOTEY, HEEPET2541% (n=21), HEEP
28% (n=14), AWH04% (n=2) THo70
2. DR¥E

5 5N 72 NFLG ¥ IREY OXIERH 2 F 7 R T2 X -
THELIZL T A, 509 fiEf§ R T NFLG HiIERLH 2 P
ETE, INHEH A2 Y F—EORY] & -z
W, AR &2 1T o 720

A =P TUE L72BLS (PRRT [1,017bp) B & O
IN [864bp] %K) 7% & UICF 2 KT ETHRE L 72 pol H
HWoart s AWH) & k412, SFDB @ HIVdb Program:
Mutations Analysis % iV CTHL HIV-1 £ 4 7 5 X 18 A (PI:
3 %I, NRTI:5#l, NNRTI:5#l, INSTI:5#]) 12x3 %
DR H5E AT 5 720 18 AR T 2 H @R AT A T%
B L 72DE 472 5EB] (92.7%) T, 37 HER] (7.3 %)
RSB CHGEDSD - 72 (Fig. 1A) . FER L oOMEIZ, B
W 039% (n=2: DRV/r, BIC B LU DTG)~ 1.96% (n=
10 : EFV, NVP B X U'CAB) T I8 AT RTITBVTHAD
N7z (Fig. 1B).

Table Amplification of HIV-1 near-full-length genome via RT-PCR

Amplified Not amplified Total
(n=1509) n=17) (n=516)
n n n
Viral load (copies/mL)
>100,000 226 1 227
10,000-100,000 248 251
<10,000 35 38
Subtype*
B 435 7 442
CRFO01_AE 35 0 35
C 8 0 8
CRF02_AG 6 0 6
A 2 0 2
F 1 0 1
B/ CRFO01_AE 11 0 11
Other 11 0 11

*The subtypes were determined based on PRRT sequences from Sanger sequencing-

based drug resistance tests.
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WIS, HEHED D - 72 37 iEBI O DR H %€ & H 12 B
Hy pERE2RAELZ (Fig 2, KETERLLZER), PIT
O] g AR L S HAEBIASFE M L, Major DRM Tl V32VI,
M46MI (n=2) B XU I50IV, Accessory DRM (Fig. 2, #§
IMNIZEK L2 R) Tld M46MV & N83ND A3 (2 B 5
L CTWw7z, NRTI & NNRTI TidZ 1210 10 JEH] & 12 JEH]
AL L, 95 HER (No.6) (I HIHEMEAA SN
720 NRTI Tli¥ K65KR, D67DN, K70KT, L74LV, M184MI,
M184MV, T215TI, T215TS, K219KQ B & OF K219KR, NNRTI
TIX V106VI (n=2), V108VI (n=4), EI138EA, EI138EG
(n=2), VI79VD, G190GE, H221HY, P225PH $ X UF M230MI
M E DHE TS o 720 INSTI TIE 12 FEBIAFES L, HI
FEAEIZIE Major DRM @ T66TI, G140GS B & U P145PS,
Accessory DRM @ L74LM, L74LIM (n=5), L74IMV,
T97TS, S230SHNR 23B85- L T\ 7z, HIEHEIC S L7z
DRM T R TMAERTH > 72o S 51T, 1K (No.
36) BERE, IASEMIZBWTRD BHETBE SN
T3/ BIETFERMEF—-THY, Frr—ih&F / K7k
T—H L7,

HEAEIZ G- 3 M BT =R THIE S
N72b D 255EH (PI:n=2, NRTI & NNRTI : n=12,
INSTI: n=10, Pl £ INSTI: n=1), F /) KT HEDATH
Hahdoid 11ER (PI:n=2, NRTI & NNRTI : n=
8, INSTI:n=1), Yy H— F /I RT7TEENENT
P& OWAERPBHE N2 DL 1EFTH - 720

3. DRMBBEEGICHTE7 I/ BOLEER
FIEAE A EENHG LT/ Z enb, MAER
A
7.3%
0 Concordant
® Discordant

Prevalence [resistant] (%)

O WA EHEE TN AR > TV AW EEMEDE 2 bz 7
W, ROFENT %17 > 72 SFDB FLIEO DRM BHEENL 68 %
Fro7 3 /8 (PR: 16 #AF [D30, V32, L33, M46, 147,
G48, 150, 154, Q58, T74, L76, V82, N83, 184, NS88,
B L LY0], RT:30 #Fr [M41, A62, K65, D67, T69,
K70, L74, V75, F77, L100, K101, K103, V106,
V108, Y115, F116, E138, QI151, V179, Y181, MI1g4,
Y188, G190, L210, T215, K219, H221, P225, F227,
B L' M230], IN:22 AFF [H51, T66, L74, E92, T97,
G118, FI121, E138, G140, Y143, P145, Q146, S147,
Q148, G149, VI51, S153, N155, E157, G163, S230,
BLOR263]) IZDoWT, HE—FREMRE (n=472) B
L OEMEFEGIRE (n=37) \IBIFAMAERERKILL
TR R T HEAIZBWT, o h—ghkeF %
THOW ) F 7213 N T ERZ M L 7Bl o
WL Lize TORE, KA THMAE R % Bl U7z Rl
B, HE—BETIZ 0~ 30 KER, FIEHERETIZO ~
7TIEBIC, 68 AT CTOHILEIZ—FEER X OCHLERETZE R
2N, 1 (Interquartile range [IQR] 0~3) & 1 (IQR 0~1) T
o7z (Fig. 3A) o M ZERIL 68 FEALD 9 B 50 J Fi TR
MEhen, —FMok, HEHOATHRIBLZDE, Z
NENIS AT 4 A CTH o720 31 WEITIEWREE I
VIR BRI Uz FEMEICE Y LM ERS B L
7225 7 (PR :4 A1 [V32, M46, 150, 3 X UFN83],
RT : 15 # Fr [K65, D67, K70, L74, V106, V108, E138,
V179, MI184, G190, T215, K219, H221, P225, B X Uf
M230], IN : 6 #Hr [T66, L74, T97, G140, P145, B X

"

>
Rhe
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DRV/r p
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Fig. 1 Comparison of drug resistance (DR) results between Sanger and Nanopore sequencing-based DR tests for

509 cases

(A) Concordance rate (%) of DR test results between the two sequencing methods. (B) Prevalence (%) of DR case against
each of 18 anti-HIV-1 drugs: Ritnavir-boosted Atazanavir (ATV/r), Ritnavir-boosted Darunavir (DRV/r), Ritnavir-boosted
Lopinavir (LPV/r), Abacavir (ABC), Zidovudine (AZT), Emtricitabine (FTC), Lamivudine (3TC), Tenofovir (TDF),
Doravirine (DOR), Efavirenz (EFV), Etravirine (ETR), Nevirapine (NVP), Rilpivirine (RPV), Bictegravir (BIC),
Cabotegravir (CAB), Dolutegravir (DTG), Elvitegravir (EVG) and Raltegravir (RAL).
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PI NRTI
No. 3 Drug No. . Drug
Mutations e DRV/r LPVr Mutations 5 F—AZT FTC 3TC_TDF
1 (L33F M46MV) PL PL 6 K70KT L PL PL L
(L33F)
2 IS0IV (N83ND) PL L 1 7 K219KQ PL
3 8 K65KR I L L I
Md46MI PL PL
4 9
M46MI PL PL L74LYV I
s V32Vl L L L 10
T215TS PL
No, | Sanger sequencing | = Mi84Mm1 L H H
9 Nanopore sequencing 12
D67DN L
PL : Potential Low-Level Resistance 13 K70N T215T1 L L PL PL PL
L :Low-Level Resistance K70N L PL PL L
I :Intermediate Resistance 14 MI184MV L H H
H : High-Level Resistance
15 D67DN L
D67DN K219KR PL L PL
NNRTI INSTI
No. Mutati Drug No. Mitati Drug
ylalions  "5OR - EFV.ETR _NVP__RPV i BIC CAB DIG EVG RAL
16 E138EG PL PL PL L 27 (L74LIM) PL
- P225PH L I I g (L74LIM) PL
. G190GE H H I H H ) (L74LIM) PL
6 V106VI E138EA L L 29 (L74LIM) PL
19 M230MI PL PL PL I I 30 (S230SHNR) PL L PL L L
20 H221HY PL PL L L 31 T66TI PL H L
21 32 (T97TAS) PL PL
Y179VD PL PL PL PL
2 V108VI PL PL L 33 (L74LM) PL
23 34 G140GS (E157EQ) PL L PL 1 I
VY108VI PL PL L (E157EQ) PL PL
24 E138EG V179E L L L | 35 (L74LIM E157Q) PL PL PL
V108VI V179E PL L PL L L (E157Q) PL PL
25 V108VIV179VD PL L PL L L 36 (L74IMY) PL
V179VD PL PL PL PL
2% V106VI V179AD L L L L 37 P145PS H
V179D PL PL PL PL
Fig. 2 Drug resistance-associated mutations (DRMs) identified in 37 cases of which results were discordant between Sanger and

Nanopore sequencing-based tests

Resistance levels were classified into five categories: susceptible (blank), potential low-level (PL), low level (L), intermediate (I) and

high level (H). Non-major accessary mutations in identified DRMs are indicated in parentheses, while DRMs that were discordant

between the two methods are shown in bold. The cases #2 and #6 are underlined, which carried DRMs in two different classes of drugs.
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Fig.3 Comparison of amino acid residues at 68 positions related to DRMs
(A) The graph shows the number of cases with minority DRMs detected at each of 68 DR-associated amino acid positions
among 472 concordant cases and the other 37 cases (discordant). For each case, we counted the minority mutations identified

by one of the two methods. (B) Concordant rate (%) of amino acid residues at the 68 positions for each case. In the box plots,

medians and interquartile ranges are shown with horizontal lines within gray squares and upper and bottom lines of the squares.

Error bars represent maximum and minimum quartile ranges.

'S230]) @95 B, 22 BT (T66, G140 I X U'P145 % B
) BT —HHIZBOTOMPERERML Tz,
—7Ji, DRM B #LEEAT 68 AT BDOBDIIBIT 5 EH] (n=
509) OH A —FLF ) RTETRELZT I/ BO—
BEEZWMR/I2E 2 A, RTHIK 179585 H2593.9% T d
<, 11 &MY (PR IS : 48, 54, 76, 88, 3B X UF90 Fkik
H, RT #3862, 75, 100, 151, 181, B LU 188 FRILH)
TIE 100% TH o720 —FHFED 68 H T O HFHILAEIL 99.6 %
(IQR 99.2 ~ 99.8) T -7z (Fig. 3B)o
4. EEETIOIEE

DR M R O 3 3 fn T I8 (PR #HI% [297bp], RT FHIS
[720bp], B X IN I [864bpl) 1ZDWTC, H ¥ —ik
TYE LSRRV B LS R7ECTHRELza 2V
AR % R L7z, KNS BWT, YU —E TR
BoWEY 7F VR LzEMY, 7/ RTETIZ 5%
Y b%& 5 2358 2 B U 7 BB AL CUEAR BRI L LT
it L7, ZoRE, HEERYO—FEOHIEL, PR,
RT, BXUWINHTZENEN, 983% (IQR 97.3~99.3),
98.3% (IQR 97.4~99.3), B X1 98.8% (IQR 98.0~99.4)
TH-o7z (Fig.4)o

% E

HBUDIIELENICF /BT V=7 Y A X o TRE LT
HIV-1 NFLG % % v CTHHAl DR A% T 5 2 AT
L (F7RTHE) #HEEL, DRMEICHEHNLES 2D
WTHRE 21T 72% AW TR, WEEREEP L, S
I RTBEDOFEEEICOWTE S % 5 BRI 2175 720

2009 4E A & 2023 4E 122 i T DR Mgt % 17 - 72 516 fE 6]

105
5 I
:le
8% o
g.é
5% 9% f
g3
6‘ 85 |

R~
01
PR RT IN

Fig. 4 Concordance rate (%) of nucleotide bases in the three
gene regions: protease (PR, 297 bp), revers transcrip-
tase (RT, 720 bp) and integrase (IN, 864 bp)

The box plots show data between the 25th and 75th
percentiles with central horizontal lines representing the
median. Error bars represent maximum and minimum

quartile ranges.

Z R NFLG Rz A28 25, 509 fEf] (986%) 12
BWCHIEEDSHON, 7547 BO7THEBTORRY
ET&%h o7 (Table)o §F1Z, VL 2MRWER] (VL <
10,000 copies/mL) THMET & 2 WEHPATFED Sz, —
Ji, BRARETH o 72 THEM O H B 4 5EFIE VL = 10,000
copies/mL TH-72b DD, WAKDO B RAL M A 2~14
ETHY, PAFIRED NFLG HIEARISHEL 209D
LitZevy, —#IC, M VL & HIV-1 g2k (Fiebig
Stage : FS I~1IV) 12 1,000,000 copies/mL Hif% ¥ T EH L,
J&Gef% 30 HEE (FS V) 20T LiZ Lo 100 H L
B (FS VI) & 10,000 copies/mL Fil#4 % #E45-4 2 & & H3H1
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BNTWD™, F72, WRIEHID 857% 3474 1 7 B,
68% A CRFOI_AE TH 0, ZEICBTLIAL VRS TS
ATDONRY =2 EPT2M Doz Exs, bhb
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Objective : HIV-1 drug resistance (DR) testing has been performed based on short-fragment
sequences via sanger sequencing. However, because of addition of a new class drug,
determination of the additional HIV-1 target sequences is needed. Hence, we have recently
developed a DR test protocol using HIV-1 near-full-length genome (NFLG) sequences
determined by long-read nanopore sequencing technology. Here, to further validate our new
protocol, we compared DR test results between the two methods.

Methods and Results : We analyzed DR tests for 516 cases in Nagoya Medical Center between
2009 and 2023. Success rate of NFLG amplification was approximately 98.6 % (n = 509). For
92.7 % of the successful amplification cases (n = 472), the DR test outcomes displayed high
concordance between the two methods against 18 anti-HIV-1 drugs. In contrast, discordant
results were observed in 37 cases largely due to different detection of low-abundance variants.
Moreover, concordance rate of amino acids at 68 DR-associated positions were 99.6 % between
the two methods, whereas concordance rates of nucleotide bases were 98.3 % or above for each 3
gene in pol.

Discussion : These results suggest that our new protocol would be useful for HIV-1 DR test in
the clinical settings as well as efficient for understanding in HIV-1 molecular epidemiology.

Key words : HIV-1, drug resistance test, Nanopore sequencing, viral genome, Sanger sequencing
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