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PL 25 years of the HIV DRP : From Resistance to Persistence

John M. Coffin
Tufts University, Boston MA, USA

In 1997, T was recruited to the NIH to start a new program in HIV research with the goal of applying
modern tools of virology, genetics, and structural biology to basic and applied HIV research, with a focus on
resistance to antiviral drugs, at the time the major stumbling block to effective therapy. We were fortunate
to recruit an outstanding group of investigators, who have made may more major contributions to the field
than the few I can present here. Using highly sensitive assays they developed, they showed that failure of
antiviral drugs was due to resistance mutations already present at very low level in the virus population at
the time of therapy, and that its probability increased when genomes containing linked resistance to 2 or
more drugs were present. They also showed that HIV persistence on therapy is not due to virus replication
but rather to survival and clonal expansion of latently infected T cells a few of which spontaneously produce
infectious virus at all times, almost inevitably leading to rapid rebound of viremia when therapy is stopped.
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SP How the response to HIV changed global health forever

Benjamin Young
Global Medical Directors, ViiV Healthcare

Global health aims to improve worldwide health services and treatment equity. Yet implementation of
global health achieved only limited success through the 1980s and 1990s. At this time, UNICEF delivered
global primary care for children and whose aims were limited to growth monitoring, rehydration salts,
breastfeeding and immunizations.

The response to HIV and AIDS has yielded unpreceded drug discovery, and delivered on the promise of
normal life expectancy, and global care and treatment access. PEPFAR (2003) was one of the first efforts of
high-income nations to address global disease in low-income countries and has saved over 20 million lives.
Individualized molecular diagnostics (drug resistance, viral load) and the use of pharmacogenomics first
came of age in the response to HIV. The care continuum, now central to public health metrics in multiple
disease states, was borne in HIV. UNAIDS 90-90-90 targets recognized the importance of diagnosis and
engagement in care, not just the number of people in care and on treatment. Improving HIV services has
improved health capacity and quality in many countries. The effects of stigma, discrimination and
criminalization on health outcomes are acute in HIV care. Recent attention on quality of life for people with
HIV recognizes that a diagnostic test cannot alone be the goal of treatment.

Accomplishments in the response to HIV has established that quality care and treatment equity are
attainable at the global level yet lay bare the failure to achieve the same in the responses to viral hepatitis,
COVID-19 and perhaps to monkeypox. Issues of competing demands on health systems, finance, and
disinformation and the current example of war are stark reminders of the fragility of global health
responses.

215 (91 )




o
B
>
>
R
Y
5
/N

(45512 VRID L 1]
GANRY ) b TS VAT 4

W% )% /Chairs @ BRI (E7 EEREBRVIZE € > 7 —BF5ERT)
Hiroaki Mitsuya (National Center for Global Health and Medicine)
il B (ESEBEEENE v ¥ — R Y 7 —)
Wataru Sugiura (National Center for Global Health and Medicine)

Wi % /Speakers :

FH E (EDNZRGYERTZERT = A A%t v ¥ —)

Tadashi Kikuchi (AIDS Research Center, National Institute of Infectious Diseases)

FEIR e (oikiirseiisE (FR))

Tamio Fujiwara (Former employee of Shionogi & Co., Ltd.)

John M. Coffin (Tufts University, Boston MA, USA)

Frank Maldarelli (Clinical Retrovirology Section, HIV Dynamics and Replication

Program, NCI-Frederick, NIH, USA)

Bk (E ERSEEMIE Y~ ¥ — 2 4 iR - FERsEE v 5 —)

Hiroyuki Gatanaga (AIDS Clinical Center, National Center for Global Health and
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Surveillance of transmitted drug resistance in Japan
iy IF. EHWEHIVEES Y VT —2
Tadashi Kikuchi, The Japanese Drug Resistance HIV-1 Surveillance Network

3R GEN T T A ATt v & —
AIDS Research Center, National Institute of Infectious Diseases

HIV-1 Transmitted drug resistance (TDR) remains a public health concern worldwide. The Japanese
Drug Resistance HIV-1 Surveillance Network has been collecting demographic, clinical, and HIV-1
sequencing data for about 40% of newly diagnosed HIV cases in Japan in collaboration with medical
institutions nationwide since 2003.

Japanese males accounted for 80% of the cases, with the majority of MSM in their 20s-40s. Subtype B was
the predominant subtype (77%), followed by CRF01_AE (13.8%) and CRF07_BC (2.0%) in 2021. The
prevalence of TDR among newly diagnosed ART naive cases has fluctuated around 5-9% in recent years.
Although little impact on guideline-recommended ARTs, RT_T215 revertant (35%) and PR_M461/L (1.8%)
being the most frequently detected TDR mutations, which have formed multiple domestic transmission
clusters. RT_M184V was detected in 0.7-0.9% of newly diagnosed cases in recent years. Considering the
widespread use of PrEP (although not officially approved) and the introduction of long-acting ARTsS, it is
necessary to closely monitor trends in drug resistance.

Based on the sequence data, we are conducting transmission network analysis of more than 10,000 newly
diagnosed HIV cases in Japan since 2003. We found that about 75% of newly infected cases belonged to
domestic transmission clusters with 1.5% of the genetic distance threshold. Growing transmission clusters in
the different regions were detected. Our analysis suggest that it is important to promote a system that
enables easier access to testing and provision of testing in various settings.
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Dolutegravir ; its Discovery, Development, and a High Barrier
to Resistance
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Tamio Fujiwara
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Former employee of Shionogi & Co., Ltd.

Dolutegravir is an HIV integrase strand transfer inhibitor (INSTI) and is currently used globally by 17
million people living with HIV. In this symposium, brief history of drug discovery, clinical development and
resistance profile of dolutegravir will be presented. The basic research of retroviral DNA integration
mechanism had been conducted at NIH, USA in 1987. The drug discovery research was initiated by
Shionogi in 1989, from seed finding to structure-activity relationship. Two INSTTIs failed to proceed during
the clinical phases, but drug discovery was continued. The profile of three targets for the next generation
INSTI was set to be : 1) no or very low cross resistance with other INSTIs, 2) once daily dosing and
capability of co-formulation with drug (s) of other mechanism of action, 3) high safety. Three sister
compounds were selected and each one progressed to Phase I single dose studies. Consequently, the
development of dolutegravir was further progressed to eventual approval by US FDA in 2013, followed by
EMA and Japan in 2014. Cabotegravir was originally a backup compound for dolutegravir, but it was later
developed as a long-acting injectable formulation.

The profile of dolutegravir's high barrier to resistance may be explained by 1) in vitro resistance, 2)
interaction with HIV integrase protein and substrate DNA by the molecular model, 3) clinical PK profile in
relation to fold resistance of mutants, and 4) drug distribution in humans.

This profile of high barrier to resistance has led to the successful two-drug regimens.
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SPSY1-3 Understanding and dealing with HIV resistance and
persistence

John M. Coffin
Tufts University, Boston MA, USA

In this talk, I will elaborate on a number of the points I made in my plenary talk earlier in the meeting,
particularly focusing on issues that may have been be contrary to conventional wisdom.
1. Combination antiviral drug failure is most often due to linked resistance mutations present at initiation.
2. HIV persistence despite fully suppressive therapy is due to latent infection of long-lived cells not to
ongoing virus replication. These cells not only survive but clonally expand, sometimes to very large
numbers.
3. Clonal expansion is driven by normal immunological processes (e.g. antigen encounter), not by provirus
integration.
4. Detectable clones of more than 10° cells arise very soon after the initial infection event, inconsistent with
the “resting cell” model proposed by others.
5. HIV DNA integration into at least one gene (STAT3) can lead to selective growth of infected cells in
culture. Similar integration sites are found in AIDS-associated B and T cell lymphomas.
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SPSY1-4 Analysis of HIV Population Genetics to Inform
Understanding of Virus Replication, Persistence, and the
Emergence of Antiretroviral Drug Besistance

Frank Maldarelli
Clinical Retrovirology Section, HIV Dynamics and Replication Program, NCI-Frederick, NIH, USA

HIV replication results in large and genetically diverse virus populations in infected individuals. Initiation
of antiretroviral therapy blocks ongoing cycles of replication and results in improvements in morbidity and
mortality. Non-adherence with long-term antiretroviral therapy leads to rebound viremia, drug resistance,
and disease progression. My group is using next generation sequencing approaches to investigate the
genetic structure of HIV virus populations in plasma and proviral populations in peripheral blood
lymphocytes. Studying samples from individuals obtained prior to and following initiation of antiretroviral
therapy as well as during rebound viremia is informing our fundamental understanding of HIV replication,
persistence, and drug resistance.
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Naturally selected drug-resistant HIV-1 mutations by host
cellular immunity
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Hiroyuki Gatanaga
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AIDS Clinical Center, National Center for Global Health and Medicine

Cabotegravir and rilpivirine (RPV) injection has been approved for the treatment of HIV-1 in virologically
suppressed adolescents with no history of treatment failure, nor known or suspected resistance to either
cabotegravir or RPV. E138A/G/K in HIV-1 reverse transcriptase (RT) are RPV resistance-associated
mutations and can be identified in a few ART-naive patients, although at low frequency. The 138th position
in HIV-1 RT is located in one of the epitopes of HLA-B*18-restricted cytotoxic T lymphocytes (CTLs). CTL-
mediated immune pressure selects escape mutations within the CTL epitopes. Here we tested whether E
138A/G/K could be selected by HLA-B*18restricted CTLs.

The amino acid variation at the 138th position was compared between ART-naive HIV-1l-infected patients
with and without HLA-B*18. The prevalence of E138A/G/K was 21% and 0.37% in 19 and 1088 patients
with and without HLA-B*18, respectively. The CTL response was completely abolished by the substitution
of E138A/G/K in the epitope peptide. E138A/G/K can be selected by HLA-B*18-restricted CTLs.

Further, we investigated the global prevalence, B*18linkage and replicative cost of E138A/G/K. We
analyzed linked E138A/G/K and HLA data from 7772 ART-naive patients from 16 cohorts spanning five
continents. E138A/G/K were significantly enriched in HLA-B*18-positive individuals globally. E138A/G/K
and HLA-B*18 frequencies correlated positively. This, along with the observation that E138A/G/K do not
confer in-vitro replicative costs, supports their persistence, and ongoing accumulation in circulation over
time.
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BOEO A ZxHE, [T A ZFHifae 1> TR SN TE e OO RIS IS L2tk
EATEIR 304E 1 HICh &ND5 [ LY 5ETEICHRIZMZ 5] Ligstohichiish sy,
Bz BRI S MG SNAERNEHEM E o720 SO, Biy A )V A (ART) 2SEIRICHESR L, IG5
ROBL O, BHIZW - FERGHEGIC X 2 B4 PRiRiR (U=U, TasP) LN o720 —F &H
4AES HICH I N8 2 I o = 4 X5 ABIMTA T, T IC B 5 HIV iR 205, 2020
FELRRA L2 FETHDH I EIRENT, ThE TOREBEFTRA - Mk H o b L ICHA ETFONTE
BAARH] X, COVID-19 D72 ICHEZ fKHER SN TV D, TDETLH ., BERE - HEREZ &L, &
5 LMEMEDRMEAZHE L L OND, T2, HIVIEGYED FHRAWE L, RYE OERI D Bk
BHALNT VD, IO OFEFNIEEALICEE L - AHEAZ R oS EEERIT A 2 EI1CR D05 £
DUFEr TIIZHIR O R - fatk - EEAEO R Y VT =2 BRETH ) NS T BAEOR I BeRH] T
HN—FHZLIINHETH L, $72. PrEPEALZHFZ/-HARIIBITS23 R —2 3 ¥ HIV-FRICEL
TOHH KR OBADNLINL, AT URY T ATIE, PR OB 7.5 ZF DO N4IE SN 2NE % IR
DD, HIV & & HITHEEZ DAL ZHD & AESWERE T LVIRGETHIARTIEAOBE, 74 Xau ik
ROFTELEOMEL EOFEmE B L CEREZEN L, B2 lBRO 4 TR ARAICHET 2 HRE
%o
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SPSY4-1 T A XFRhtastrliIDiElE < ReE

AEH-Hh
FEREANGEIEN A v b7 — 7 EHRE AHe

1999 fE T A AP BidinsBell S A, BGYE ¥ BT S . WEICEED < ) DR G4 T FhfRsH & L
T WO T A ZFRhREEDSHE SNize =4 XA PR wbW b T A X832y 7 LIFEN S 1987 SED B H
W2 B BRSO T A S # SR - 7258 e LR, L2k 2 1 $ 2. AMERS T 2 42
& LT, AREAE#HS A X TPRiTREHMER/NRESICIE, PWA YRR HIV BB b &0, 20 X9 I
FrL7:) ZHELT3AVSBMT AR TR ED Sz, U RE Zimtie LT, HEMIMHRE S L
THBOMKETHERN A 7 3 =R BT Limdrd o720 T Lzh T =1L CHERIZ, E
JSORREEE V) RBUCTIREDTON 25, BRI B A B ESZ H I, HBREERL, 1 - 332
ZF A TN —TORHBIERESZR L, BREEWOZERYI SN, HmERIE. HIV IS8 22555
BYERIVESE - AR E 2 EHEEOEMICH T S5, 1985 EDHE—FBBEDOFRED, FICkbrZH Lz
RILDERZL N LFAH DD - 72 & OFBED O E2HFEOEMEZ EFH/T 5 2 EANDENVERED D - 72720
Thbo WHMITIE, FErioH IR & v ) RBIDEBIIGERRE & VO IFRE 32 L & b1, MSM. ZAEA D2
WD D IRIA GBS THLIEVEDREBICED LI Lozl L 22T, A SRE %5820 —ER
JERRMI L 722 L 2521, RO EEE Rz L Lads, HEADOEREOMERHEL W) B
B 7 T — O BARR x5 & AR M R G 0 J % E ORI A D D L o Toe RIFENE, RYWE
oM e R E 2, BRI AMEEICEZZBEN250THY, HiflaaF 7 4 )V ZEYE T T
HEBoTwD, ERMEHIOBILICOWTIMD THBN 2 BHETH L L E2 5. 29 L2RRICBIT5
EYREE, PRSI0 H 0 HIZonTlk, Ho oS nElrE e %2 5,
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SPSY4-2 ZiR(Ld DRE~EEY —Y v LT —H—DIIEH 5~
fA 5
AT Bk A B S B KB e > & — HIVAb R

B — X VT — =D TH R B S FRifgst O EIC O W TR R 720,

TEiREICIEM A ¥ — 7 — PO TL %0 [ PR [TasP) [y 7 27 —4—] [FWEH - K475 ]
[MSM [A4EIN] [RIASS R [ ] TESsmeds] et TE0RE] [RIME] [BEE»EAR] [EE
ol 220 (s | RGO ] [AME] RO [ - w97 2 &72, fgEsShTnws k) TF
LL7%b, HLEBMEFREDVAVAHFHE S TNLEARLELL b,

TIIERIEENIVLEL ST 2 BB F L X BRI EAR NGO . M E & bITE X 53E
EH BP0 oD MSM, FOMDOZ L TH b,

THH%EHIE. TNFROEAETHMMERE L COMREROMEILETHY, FF ATz
=R A QPG O L THRETEX DNV ETH L, L2 LD, %O HIV IZET 50HMETld, HIV
DIREDOHEARITOWT, BBEFENIE T FO/ZEG RICOVTIEFES NS OO, i I T
TERWA Y TNVDF == YOBREDLTR, VT VAV 2 V=D ORBREDORREEZTTAHD
» ABRROEHEZ &9 5500, @A TONINE E)TL2ONRE, €7y A )T 4B E0LL
THEERRY — A, i - A —E AP TE S X9 [FBIICEZ 24481 07200 ) A D5E
EAER LNV,

[MSM | 1 Z&Ge R0 F —7— F, [Eifb] ERIFEEZEOF—T—F, &L LTEXH5DTIERL,
[MSM | 7% [m#ib] $am772E, BB ETHELSL I EADOIEEWRTHULENDH S,

B IOV TH, WERIRER - DL L, RERFETH S,

) — 2 v VT — B =A%, BRSO T, T E O EEEO T, Mo NGO Rk & o##ED
BT, WMOMATELZE AN LS, FIALME L2,
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SPSY4-3 PrEP O REREICHIFDIYU = v I DIEE

WEDUKHR", KEKE, Eiklszs, [ [E—
US=V F ANV T ) =y 7, ENEBRERIEE 7 —

PrEP Of5#HiZA > % — % v P ETIEL B/ LTWAED, EMATHRTVWEHIZTE—EIEEIOR
TWwh, KA baaFoWird). FICBEMERHE (MSM : men who have sex with men) (20 FH 5
HonZHR2 L0 7% ) BIIC 2 B REVEDSE 2 SN A 720, HIV & Z O RYeyE o MBS EAs 5 . BIAE
HAIZBWT PrEP D AT HERZEZHAMEERITLEAETHY . AT L2EAR S OMRE, IELWIRME
P BIVER OERE. BT 2 HEIHED T = v 7 5, A REEFNFRTE TV RVWE F 2, =V FA
WA Z ) =y zidaadLiis s PrEP O RS ) (HCAF L T2 HENREOAOIRME) # B L7245 2
T F A5 K L7z 2020 4E121E PrEP O #E#K| 2 2 ) = v ZHABHE L. ATF - 594 L. PrEP A& (A
Ety MTRMEA RO 7, PrEP OFHTa ¥ F— AN D 5T A5 W ReEAHEN S b 720, [
WCHEEYE (M - Kl - 2593V 7) OF v 7% PrEP O3 %2 T AHEICZTH L)L TWw5b, PrEP
BB 720 TR EED S HEEDNBZ TV D720, BUETIEZA ¥ 54 ¥ 2 CTHA OFAL & VR
Mt %477 - T 502022 48 7 A KK M TY4 B2 PrEP B T22 Lo A$iZ 2107 A, 209 bk L7-®
X 1,701 A (80.7%). I 4 Y TH#HELLDIZ406 N (193%) 725720 PrEP Ofifr & & b IZHIERYED
Btk % 2\ 72 BB ORI IRE 3.8% (46/1222), 75 3 V7 82% (100/1222) 725720 RA bauaF otk
TENITEFRIC % A L E 2, HIV FBi& LT PrEP O RIERATHICHNEEE S b —F T, MEGEDO T~ |+
0=l ) —DODMEE LT MADBDLEL EZ L, SHRIEKEERIYEICNT LT 2 F 0%, i - 7
FITVTICHT A TR E25ERH S b,
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SPSY4-4 BAERDEI Y 27 INVAEFREHE B S REl—

g
KRBT IR AR R 278/ MASHA B

DT A4 X /HIV EGE 2 B 2% IRBIE, Py 4 v AHE: (ART) ORI ) KEIEHRL
720 ART ORWIBMBIZ A FHEOLFEED ) TR L 78— b F—~DEYFPiahH b 7R €41, Undetectable
= Untransmittable (U=U) & &, 2 v b —=IOBWEERLBEHEIND L)1k o720 A TRERT
Fitt 5 (PrEP) OARMEIFEH SN, £ OETHERING L)1k o7,

—Ji TAETIE, 1999 SE IS B RMEGIEASHEMRR B3 2 42 e T RI1RST (=4 XFPifest) 23H
S, 2018 4E I TNz 3 1 H O e TR R W 2 IR & & 275588 M, SeAE B i A oAb, AL
Ky PHROYWHE ) W 2B REHOMELR L, 4 ODKRL Y RSNz, LA L 2020 4F & D e,
Bl oo 4V ZAERGGEILRIZTRETTTEZIEE L, A0 4 ZARICH RELFEELS5 2TV
%o TA XAFMEHEZOHE TIZ. 2020 40 HIV G H AR B F M GBI 4 58 L7225, AIDS
BEHUE 2016 ELIRE 4 R D ISHIINCEE U7z 2 LT A A PRifREHI4ABEHOSEZ A2z Lo LTw
%o

ABHOWELH72) A2 =7 4 OBRIIED Y ODOH L, MSM ML OFHHATIIHE6 » Ao a ¥
F— 28 AR BN 20.3% . KOERE 27 7L 201%. DR Y DT 258% TH ) 2010 48 LUFEAL
TN TH 5, F72 PrEP iBAEIA1E 259%. IRIEMLIZ647% TH Y. #WE 6 » HEONRERBIT AT
6.7% & FHLTWb, PrEP OHAEMER L7 L a2 T VAN ADOHEAEIZINT T, T I 225 1 YFHEOHN
NHy TS OHERH 72 % TR O OWTREL 2w,
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SPSY4-5 FRhtgEtNDMERDEFEIRTICEET 77 o — MAERER
ZHIEIVA
FE 7 B SR A BB PR

[P RVESRIEA SRE R 2B 3 2 45 @ IEGHE T Bifa 81 IN Ot Rk O F i RIITIR O 720, HIEMA HBEHF )
ERGE LR T o720 BBl a7 AV R EGHE DO TAT OB, ORI IR T S 4 HIBERD
Bz MAD ) BEBOMKEEROFRALPLHBBIRICHEH ERbLNDE L DIZOWTHMNT S,

234 (110)



The Journal of AIDS Research Vol.24 No.4 2022

[(BAMBRERAREARIA XEROEAY VIRIDL]
We59bd % STI PRiAH : FHRBH DY — V23 5RIENT 7201013 ?
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E

HORUR PR SERT S Sin PR IESE X > & — IRARE 0 BF)

S
H FIRR PR TR I i b )

(
rHR (
Wi et (ESEGYEM T A e e > & —)

N% # (HAR SRR el Nk R E IR AN B0 8F)
AREER (FEIREFNGEIEA akta)

L=

HARI A X5 L HAMEIYES R TR, BEVWORETHREORR Y Y RIYTLAZELTVET, 4
EOERFY Y RI ATIE, Fllaa 4 v AEGHE (COVID-19) DA o HIV % &t STI OF i,
FRIZH I3 5 FRiARIOREZIY BT E 9,

COVID-19 @78 73 v 71, STI OF PR E R K & g2 5. 2 fl) T F 970 b4 OVEIRYWE O 784
B, BURBEEZOII 22571 2058 L LFE»HI1X. ZOREREOMEEHLE RIET 20 Dh
DF=FPHELNTVET, —F, 727F 2F COVID-19 WETHHNEEBOI TS X H 12, BRI T
B GHER KOO F LD 2 FTH, BHOMEIfFEFLVE T, BIIEOLFZIIHTLAT 47
~OMES ., COVID-19 TIEMEE 20 F L7zs T2 BERMEEE T BCREZH.OE L THIVEDILAD
HETWE LD RARETEA, INOLOMBIH LT, %, ERAR YFHEZFEII =51 FNZh
BB 3 ADEED, [ PR & B 280 IEmEERHL 3,
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JS-1  EEFEFED SHc STI DFITDIRK

H A
| N7 RS HE AT FE AT SR AT VERFJE £ > & —

EINTIE. BHEOMEEREDRAEIBML TETWE, HFIZEN T TEEZ 5O T 72 5k [k Rk
Pl X 2 Gz, 10 45512072 ) B o SRR AN X 2 G« L. &R0 BE K2 #Ey|§
B CTEPNTEATINHEN TV Ao 2019 4R ISBMATTEFT B 127 o 7243 2020 4F 12V FF OV 42 oo Sk [P 0 4 fil 12
X 2 Y RUMZIMCER U T & 72 F 720 HEBRZHOIIER 7 T 3 V7 BRYYE R R RAYE O 58 1.d 72
D IEBASEAERM L TE TV 5, HIV BIYEXIEAEINICH 5 0D, IE LIk E WL TWv 2 O h i3k
N b, HIVEGE & T4 ZBRE2EDELBRBICED L T4 ZEZOEGIIHMLTwAZ DY, ik
AEFTH HIV B TR TE TR WITREES M ST 5. HoOH B HIV BYE IR0 28
BREZRIZEWL L Thawnhd La v, WL D OMWEYSEOMREER E M 72 0 H o, BAE
DORERTGNEE EF TRV EZBHIIRLTEY ., BeTRERNTDH 5. TEFEE TOMNIEE
MEFLTETWRLEWI#HEDLDH . 1 OG- ) OMEEGGED ) X 7 938 L TE T 5 hEN
DEETER V. BHOBRIEDOMEITMZ . A IIH 722 BGHEICHER L TW5, RS 7 7 AT
R EN TV VR, 2022 F B OWCKFEET MSM [ 2 i s, W4EI H 2 HEESTHA
TH 4 BIHHERR S 720 IV LT, 2022 45 7 H 23 HIC WHO S5 RESERIZIE 2 S b SRk
A FoBREHE (PHEIC) 2EE L7225 SHROENNOBEINERILETH S, KV v RIT LOFH
DH#EEE LT, INOHHWBGIEDOREORERNEMAT L L L BT =S TV ATF—F DFRFFIZON
TOEFEM, EDOXITHIRIZEDL LT RED, REERMNT 5,
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JS-2  HPVEIERREDT I FUICKDERXIR

NIEZ 3
RN SV S A T YN N T YN e i

v e —< A VA (HPV) O 74K, FESfr i Lo L35 HPV BB ARRET VY
O—<DRKE %5, WHETIEFESIRAF/-5 HPV HEE Th 555 BHEOLE TIPSR, WEEE. O
WEREASE 72 HPV BIEE CTH 5,2007 FEIC, T3 FHESE L RET P u—~<2FT 5720077 F L L
T\ 41 HPV 7 27 F > OB BIGE S N7z HPV T 7 F ¥ ORI 2 —F W T X 2 R0 3%
BE OB ThH b, RKE100 22ETLFIH LTCEMBEMY 77 LTHPV 7 7 F VA8 A S h
Too AWz =TV, Fr~v—2r, EETIE, HPV 77 F ¥ 2 WAL TICHEE L 25810, HETESEED
FEHE DS 87-88% WA L7ze BUANOEAEIL L S THA S % ? HHFTI 10 2 E THhEAET 71253 2% HPV 7
7 F v ORMBRENIEE > TV AR, LTINS &P 0, —T, BRREESIECH 5546 TH. 26-
TRETOX Y v F7 v THEML O HPV 7 7 F Y EFEOBEBPHRITFEH I N TS, THUEHEETY
FBETH B NP ERNIEE, REa P a—< TORERBTFHMEIRENTVWS, S TEELZDIE, 2
NS DVEASHKEERD B B B I IEGe BT 7 F > Tdh b HPV 77 F U ETH HFTH 5. HPV 13—
YL 720, HRTAHZ LI WEEZDLRETH D, HPV 7 7 F VITHEBEN R < BEL TR b
v, HLEFTH HPVI6, 18, 6. 11 BUICKREGTH LB L (4 —7THEM) WROEGE FHT 5720
WCHBET2727F 0 Thb, LErdREROERKIEZ. HPV-DNA EEA»> HPV Uikt TH 5 (HPV HLik
A ENR— A TIIRAETE R V) MSM OB T BAELRRBRIITTICHLH, ThTHLFH A —T4H
laiMW77%/u%“éh% HEWFIHPV I F U4 TOEGF A —T2BUEORLHETH S

o BYEITH 2 HPV 727 F VMO ERZ i Uz,
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JS-3 MSM®D. X317 «[CHITDMEREAEDFRHEFEDED #Hdr L 578

LAV
T IR E AN EY I Nakta

FE T HICH B akta TIE. ZEOII 225 1k ¥—, NGOs. 1TE. FEHAERE RIS & i L
S5, MSM MR E$ 5 HIV « YRIRYWED FHIEF I HLA T & 720 RFERKTIE STI DS, PrEP
DFE, Covid-19 MiATHF O HIV AW LA O W THEEBI L. MSM OF B OFEEIZ D W TGN %,

#—12, akta (& HIV oA, A BIFF%%, HE#:. MSM @ VPD, Covid-19 &t v 7 2, 3V DEREF v v R—
VEFERLTEZ WREBOMDREDOAN ) 75 3 =BT HEBRLF X VA NVDTHRE Lz, $72
MSM PR T VAL - 77 F ¥ - {BEOZIT LN L RO 2 PR WVIEISRE ) & o 7

IS, PrEP IZRZZEFRENE LN TRV (@ ARER) O, MSM T PrEP O B I ) 12
Hbo—TPrEPHHEZETH. A K54 YV TRENLIMREIHH Z2ZRTE TR VWE DD 7% { 2\, PrEP
ERBE~O BN A, HikR EORTF ) #3403 5 BB RIR T EBIRAE L T A B D 5.

55 =12, 2020 4ELLRE. Covid-19 OHiAT % 521 EAPHERTE T HIV A FEMATKIEIZHIR S 1172, MSM
DZRRER E MRS 5 720, FFITRIR T PP, 21O % Tld, MSM @ HIV - HEGEms % 7 ) = v
7RI EF vy U R=VIZDHA TV S,

NS OREEED S MSM 250 L TR T &, WAL - 109 - MR ASFD 2210 5N b, 20 DT ER
JEWICEELEZ D L7 2T )T 4 Z0RT 52 EICHEPUEEZ DD MSM & A7 < 7\ o BEAE DO VE R YhE
T HRERRBIC, FIHEICE > THMEMD S <. FIHBEOWEOZHEIEICHEE L2H A2 179 Bl b 4%
Wi, 864532274 LOHENRLETENL,
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[YuiRIY L REOFS|E]]
Y ETHE:

WAL - R (ESEREE RN RS R B R 7E 2 > & —)
W (ESERFFEBSE RN L EBR R 7E L > & — 2 4 X6 - BisEpsE L v & —)
EIBREREE  (BSZATBOE N S BBl KRt~ & —)

WiiE 0 BB (AT BOE A E N B K R > & —)
LRV (H RS R 78 7 B IR 0 el e e I R
ARERE (L ERS R ~ 7 — ki)

PifcBeEE (PR PRAEARAL R - PRABEHT PR BOR )

LIS =

LAEDRROTHIE D, BIEEBY [RIRTA K54 Y OLESOBHNAET Y, FHLVEHE3HEHE T,

—DOHIZ, SAEREI o RIEHEHRIC L BB T, 1~2 7 AIC 1 HOEFTHEBETL I EWVS, T TR
EL BB STH L WIERE T, EORBZBEDVPNRICR D0, BEROEBOFIRIIE ) Zor. EM
LOBWETEZ E B vE T,

Z2HIE, ACC @ Sexual Health /AR T LD L FEZITH> T HDNE V) FITT . HWATIELZVWAD
IF— P LTHLWEEONKTYT, HIVDAZL ST STD &z o T3,

ZoHIE, VI T AEH T, WHO 2580 F 2 v 7 HE S ST H ORGE T HIV EYiE &
FIEHERD ) FEAD, BEOLZ BB URAEEE L O TE Y, HIV BB OHRIZS HTL 2]k
DEVEEATT,

SAED, TA REEORBOFEEE L) T, ZLOBMBICEEEZFF> T2 E& 2w EH->TED
9,

Kk HAT A X2 RildidBl & (BEHN - F i)
KHIV ESE SRR e - HPTSEHI MR sl s &
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TR1-2 FEERRICRLDHLLGE
LIEDEH
RO R LT W R A e e S O R

PPt HIV R S I TR ORH 2 2HE LCE P HIV R 2 KX L2 2508 LTHIFE
NBZEDHEA TV D, HAE, Cabotegravir (CAB) & Rilpivirine (RPV) OIS HIAMEHHEE o> THBDD .,
B/ NG REUZ 42 6 M O@ERE & 12 MO R PIESTTH 5, 2022 45 6 HICHARTH EFAR SN, 5
OB T BRI E IO THWRERTH o 72— H BN TIZ 2020 £ L D AR SN TV LR BAETH.
HHRIZDIV TV T =V FF=F3ZLwE VI BREH S, 22 Tid. BEMHTREE 2> Tw5b CAB
+RPV LA OEHNTOERR, KEBOEFIK TORNRD? S ZORBEOF) M EMESZEBEL, HAD
PLWH 2SHERIPETES 2 LD X I IZEZTWAHED, ED X ) & EFD CAB+RPV LA 2o T\ 5 2% i3
T 5. Tl TOMOBFRPERT HIV 3O BT D & O FERIEPT HIV SEOBAE & KR IZOWTHEH T 5
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TR1-3 PreP & Sexual Health~STI O EBE~

VNEPN
[l 37 I BRI ZE £ > & — i B

5O HIV BYe T i2 B T BEENT T Bi#3E (Pre-exposure prophylaxis : PrEP) (392521 5 2 I,
WER TN E 72> TWAh HRIZBW TR, HRL A ZEEH 5 ORMWEFE % %) 72 TDF/FTC @ PrEP
OISR ZEDENT WA —J, HEORTO PrEP OFRHEDS, BYEMEARHE (men who have sex with
men : MSM) ZHMCEBMICE T > TWwWb, i, Y241 v 7 ® TDF/FTC % TAF/FTC &% HC#A
LT PrEP # HCHWIT179) MSM 232l L T\ 525 HIV RS2 23S PrEP #4170 # b B 0 L #ib) %
PrEP O$AURGIIE A2 HE & %2> Twhb, PrEP # HARITGEAT 5720 0#fi iz 2 LT, LTl 2017
E L) MSM 24— FTH % Sexual Health (SH) 4k 287 L. 3 2 HHO HIV B X OHEH. K - 7 7 3
VT EOEMMA T ERTAHE L DI, safersex & A - BEIFF&T 7 F M AEAEL T 72, 2018 4EH
513 PrEP OFGEmIZE 2 B L. 2021 4E 3 HRIC2EB O 7+ 0 —T v 72T L7ze TOM. SHART
(&, FEAFGEICBINT & B h o 72 MSM THCEHAIC L 5 PrEP FJHEX S L TBY. F0o7+0—T v 7
DFEML T &z SHAVRTO HIV fEFKIZ, PrEP FI & CIIFEHWICXuTHhs—F. PrEP EFAET
D, IETIHERISRAEINNCH ) . WA O PrEP #EESEE L TV A RN D 5. AFETIE. PrEP
BT A DA% 5T, SHARDOK 6 EDORERTH S 202 7% > 72 MSM IZBEM S 2 MERE, Kl - 793
T AN AEIFRR, EOMOFI STIIZE L TR THMRZA L, HIV PRI 5 STIOHAD
IUVTF VAT v T T— 352 EHBET S,

N
=
)
F
5|
a3

NGV

242 (118 )



The Journal of AIDS Research Vol.24 No.4 2022

TR1-4 bt bYILEDOHE. 2022 FOE hMVEDIHEFRIRITOER EXR

VUGB
AL T PRABEARAL R - PRAEFT IR BOR AR

PG A IV A (MPXV) &, B (KRE) OBRKRY A VATHAEETIA VA LRIy 7 A7 4
WARF NI EY 72 27 4 IV ABIZHHEENS DNA 74 VA TH S, MPXV IZT 7 1) & Il & vk s
WCAERT2EEELZEELTH7ANVATH L0 AR SN0 BHREREZ 25 2% V5558
FEEN7ZHETH Y, ZD720 MPXV L@ SN TW b, IERMIEENIC X 25 BEH»BY L, BEY
7 F D EREEDMKT LG 72 1970 4ERUCA Y . o v TRFILAE (HF A —v) R 7 7 1) #3%E T MPXV
WX DY POBEYYE (B b V) BRI NB X)o7z, b MAEEENSE TS MPXV IS L Tk
MVEERET A L. ST TR TIED 2 MRS IC X B e bk MY X ) SET
LWEDD B0 BHIEIRRCREITEIE DO Z N HIZHL L T b, 2003 44— F 5 5 KEIZ~Ry b & LTl
SNT-HEED MPXV IS L TW T, WALy b ay I THBEINTWAET L =)=y Zoan
= — T MPXV JEHDILAD  MPXV BT L —1) — Ky ZF L8 L7 N2 O Te M IVEDEAT L 72,80
Y 2B BEBOWATHIAE Lz, 2022 4E 4 A2 SR ZTEIC e b IVEARAT LIGD. 8 H KRR TH
S5HANCEDLBENHEREINTVD (HEATIE44)e DO THRVWABBOMITTH 5. 2 OKBIEGRITTIE
MSM 23 2 =7 1 IZBF AR GHEDIFE 2K 2 72 ) BER T, L OBBFIZBETH . H4EHD
HIV Btk & i S Twb . MPXV BSED VR E T 7 F Y BEMTH 5, HFUITIZE=MA 0%
BT 7 F VI OFIET b ED—21F MVA. b ) —DIFHATHE SN/ LC16mS LM% 7 7 F T
b, 77T VEMBURE#EY 2 bDETHI LT, MATIREZHETESLLEZTWDE, KiHTIE,
D MV RRITNOFIEDH ) & BENDIME VT2 EL L7z,
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(VRIS L 1]

(Wi g DIARAS K 272 HIV 2D & 2 A
~HIV ZH O HigAg 24 & R EE X 5~

WL - BEREREAT (BSZATBOE AL B voh R v 7 —)
KR (EREREE Y 5 —)

Wiis . HEHBA GEREERE V7 —RYENEL
B W (EHREER LN ER Y ~ % — AIDS/HIV B&iE#EE Y 7 —)
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72, HIGHHICBWTH S, M#fRAHSLEE %25 LWH b HTL %0 2020 4F, ERTHN O #
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DA XD 40% D ETRB\LTHE Y EEFIE L) E WV HIV 2GR L Tid, ¥BEid 7 e v 7 ik
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Aol LTEEREHZH>TWD, L, MHEFEEE ORI Tld. £ToiELY 2 7I2IET
X\ MEMLEED S IE. MEROEL LML, SREEOHZRZ EOHRZ D DL D5 WHITERIEE TR
IBTE D LIZIERADD D IREANOARZRMHRIIBEIEZHE A Y b T—7 I —F 4 £ —F —(LLF, I—
FAR =T =)NFEOLNT VD, THOHHFEL, Ih T THREFTOMERIZ. R 2000 172 5 7255
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RN FTRL— a3 /M EACS Live discussion Case-based discussion
of the current clinical topics in HIV/AIDS care
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Tristan J. Barber (Royal Free London NHS Foundation Trust Institute for
Global Health, University College London)
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European AIDS Clinical Society (EACS) is Europe’s largest society of healthcare professionals working in
the field of HIV and AIDS. EACS has provided longstanding, impactful and sustained professional
contribution to the field of HIV. Japanese AIDS society and EACS had a case-based discussion on previous
conference. We shared a wide range of important issues about current HIV care. We are planning to have an
opportunity to discuss cutting-edge topics on HIV, including monkeypox. Three presenters from both
Japanese and EACS will talk about cases of opportunistic infections, sexually transmitted infections, and
hepatitis.
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Cutting edge in HIV-1 research ; pursuing breakthrough discoveries

BChairs :  Akatsuki Saito (Laboratory of Veterinary Microbiology, Department of Veterinary
Medicine, Faculty of Agriculture, University of Miyazaki)
Terumasa Ikeda (Division of Molecular Virology and Genetics, Joint Research
Center for Human Retrovirus Infection, Kumamoto University,
Kumamoto, Japan)

B Speakers :
Judd F. Hultquist (Division of Infectious Diseases, Northwestern University Feinberg

School of Medicine, Chicago, USA/Center for Pathogen Genomics
and Microbial Evolution, Havey Institute for Global Health,
Northwestern University Feinberg School of Medicine, Chicago,
USA)
Sebla B. Kutluay (Washington University in Saint Louis, School of Medicine, Molecular
Microbiology, Saint Louis, MO)
Tomoyuki Murakami (Department of Microbiology & Immunology, University of
Michigan Medical School)
Terumasa lkeda (Division of Molecular Virology and Genetics, Joint Research Center
for Human Retrovirus Infection, Kumamoto University, Kumamoto,
Japan)

(i =g

Current HIV treatments have resulted in dramatic reductions in the number of AIDS-related deaths and
increases in survival rates. However, the inability to eradicate HIV completely from the body, emergence of
drug-resistant variants, and persistent/latent infections remain challenging issues in HIV treatment. To
overcome these obstacles and develop new therapeutic approaches, an innovation in basic HIV research can
be a game changer. This symposium welcomes four outstanding young scientists who are conducting
cutting-edge research based on novel ideas and approaches. Their current research will provide clues for
solving the problems in HIV research and promote a new direction of research toward breakthroughs.
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SY6-1 Advances in primary cell gene editing towards an improved
understanding of HIV host factors

Joseph Hiatt", Lacy Simons™. Daphne Cornish*, William Cisneros*. Ryan Leenay’.
Andrew May’. Alexander Marson**, Nevan J. Krogan", Judd F. Hultquist*

'T. David Gladstone Institutes, San Francisco, USA. “Department of Microbiology and Immunology,
University of California, San Francisco, USA. °Division of Infectious Diseases, Northwestern University
Feinberg School of Medicine, Chicago, USA. ‘Center for Pathogen Genomics and Microbial Evolution,
Havey Institute for Global Health, Northwestern University Feinberg School of Medicine, Chicago, USA.
Chan Zuckerberg Biohub, San Francisco, USA. °Department of Cellular and Molecular Pharmacology,
University of California, San Francisco, USA

The limited coding capacity of the Human Immunodeficiency Virus (HIV) genome necessitates a heavy
reliance of the virus on host molecular machinery for replication. Systematic attempts to genetically or
biochemically define these host factors in immortalized cell lines have yielded hundreds of candidates, but
few have been functionally validated. To close this knowledge gap, our lab has been developing and
leveraging new approaches in CRISPR-Cas9 gene editing for high-throughput HIV host factor discovery and
mechanistic interrogation in primary CD4+ T cells and macrophages"”.

Recently, we targeted 426 genes previously implicated in the HIV lifecycle through protein interaction
studies for arrayed knock-out in CD4+ T cells from multiple, independent donors’. Each population was
subject to deep sequencing to quantify editing efficiency and concurrently challenged with replication-
competent HIV-1 to assess the impact on HIV infection. Overall, we achieved robust editing efficiencies with
high donor-to-donor concordance, averaging 75% allelic knock-out at the population level. The repair
outcomes at each edited site demonstrated notable predictability based on the target site sequence and
surrounding chromatin structure. We identified 86 host factors that significantly altered infection, 47 of
which had not been previously reported, and 23 of which had restrictive activity. Further mechanistic study
has since revealed new and unexpected roles for several of these factors throughout the viral lifecycle as
well as in the host response to infection.

Overall, these findings revealed several new host factors underlying HIV replication in primary CD4+ T
cells and model an interdisciplinary, systems approach as a means to streamline experimental discovery.
Donor-to-donor and cell type-dependent variations in host factor dependency suggest the virus employs a
degree of functional plasticity to achieve robust infection, complicating host-based therapeutic strategies.
The continued expansion of this technology to new cell types, at larger scales, and for more refined
perturbations will ultimately unveil new insight into the host determinants underlying HIV replication,
latency, and pathogenesis.

Select References

1. Hultquist J.F.*, Schumann K.¥, et al. 2016. Cell Reports. 17 : 1438-1452.
2. Hultquist J.F,, et al. 2019. Nature Protocols. 14 : 1-27.

3. Hiatt J. et al. 2021. Cell Reports 35 : 109105.

4. Hiatt J*, Hultquist JF*, et al. 2022. Nature Communications. 13 : 1752.
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SY6-2 Insights into the non-catalytic function of HIV-1 integrase in
virion maturation

Christian Shema Mugisha'. Tung Dinh®*. Abhishek Kumar'. Kasyap Tenneti',

Jenna E. Eschbach'. Keanu Davis'. Robert Gifford’. Mamuka Kvaratskhelia®,

Sebla B. Kutluay'

"Washington University in Saint Louis, School of Medicine, Molecular Microbiology, Saint Louis, MO+

*University of Colorado School of Medicine, Division of Infectious Diseases, Aurora, CO, *MRC-University of
Glasgow, Centre for Virus Research, Glasgow, United Kingdom

In addition to its catalytic function, we have previously shown that HIV-1 integrase (IN) regulates virion
maturation by binding to and packaging the viral RNA genome (gRNA) inside the mature capsid lattice.
Allosteric integrase inhibitors (ALLINIs) and class II IN substitutions inhibit IN-gRNA binding and result in
non-infectious viruses marked by mislocalization of the gRNA between the capsid lattice and the viral lipid
envelope. We will present published and new data on the specificity of IN-gRNA interactions, demonstrating
a partial binding specificity of IN towards purine rich sequences. HIV-1 IN utilizes basic residues within its
C-terminal domain (CTD) to bind to the gRNA. However, the molecular nature of how these residues
mediate RNA binding and whether other regions of IN are involved are unknown. To address this, we have
isolated compensatory substitutions in the background of a class II IN mutant virus bearing IN R269A/K273
A substitutions within the CTD. We found that the nearby D256N and D270N compensatory substitutions
restored the ability of IN to bind gRNA and led to the formation of mature infectious virions. Reinstating the
local positive charge of the IN-CTD through individual D256R, D256K, D278R and D279R substitutions was
sufficient to specifically restore IN-gRNA binding and reverse transcription for the IN R269A/K273A as well
as the IN R262A/R263A class II mutants. Many of these compensatory substitutions directly restored
gRNA binding without inadvertent effects on IN tetramerization. Structural modeling suggested that
compensatory substitutions in the D256 residue created an additional interaction interface for gRNA
binding, whereas other substitutions acted locally within the unstructured C-terminal tail of IN.
Interestingly, HIV-1 IN R269A/K273A, but not IN R262A/R263A, bearing compensatory mutations was
more sensitive to ALLINIs providing key genetic evidence that specific IN residues required for RNA
binding also influence ALLINI activity. Taken together, our findings highlight the essential role of CTD in
gRNA binding and reveal the importance of pliable electrostatic interactions between the IN-CTD and the
gRNA.
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SY6-3 Macropinocytosis promotes HIV-1 entry into primary CD4" T
cells

Tomoyuki Murakami'. Praveen Manivannan'. Ya-Ting Chang'. John C Charpentier',
Kazuaki Monde®, Joel A Swanson'. Philip D King'. Akira Ono'

'"Department of Microbiology & Immunology, University of Michigan Medical School. “Immunology
Program, University of Michigan Medical School, Ann Arbor, Michigan. *Department of Medical Virology,
Graduate School of Medical Sciences, Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan

Clathrin-mediated endocytosis has been implicated in HIV-1 entry, but whether endocytosis plays a role in
HIV-1 entry into CD4" T cells is still debated due to the contrasting results obtained with this cell type.
Macropinocytosis is a large-scale actin-dependent fluid phase form of endocytosis. In macrophages, HIV-1
uses macropinocytosis, which is constitutively active in this cell type, to gain cell entry. Recently, our group
demonstrated for the first time that CD4" T cells engage in macropinocytosis. In the current study, we
investigated whether macropinocytosis plays a role in HIV-1 entry into primary CD4" T cells.

We first tested the effect of EIPA, a specific macropinocytosis inhibitor, on productive HIV-1 infection of
primary CD4" T cells using reporter viruses that express nanoluciferase (HIV-1/NanoLuc). EIPA blocked
infection of HIV-1xs/NanoLuc. EIPA also inhibited infection of CD4™ T cells by nanoluciferase-encoding
transmitted/founder viruses, HIV-1cuuw/NanoLuc and HIV-1wiro/NanoLuc. Using the BlaM-Vpr assay, we
found that EIPA suppressed release of virus contents into the cytoplasm via membrane fusion with primary
CD4" T cells. In addition to EIPA, a treatment with a combination of jasplakinolide and blebbistatin (J/B),
which inhibits actin cytoskeletal dynamics and thereby prevents macropinocytosis, suppressed HIV-1
infection of and fusion with CD4" T cells. Furthermore, EIPA and J/B repressed HIV-1 internalization into
CD4" T cells. The confocal microscopy analysis of fluorescently labeled viruses showed that HIV-1 particles
were present inside macropinosomes in CD4" T cells. Altogether, these results suggest that efficient HIV-1
entry into primary CD4" T cells requires macropinocytosis.
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SY6-4 HIV-1 restriction by endogenous APOBEC3 family proteins in
the myeloid cell line THP-1

Terumasa Ikeda'. Hesham Nasser'. Ryo Shimizu'. Michael A. Carpenter’.
Adam Z. Cheng’. William L. Brown®*. Reuben S. Harris**

'Division of Molecular Virology and Genetics, Joint Research Center for Human Retrovirus Infection,
Kumamoto University, Kumamoto, Japan. °Department of Biochemistry, Molecular Biology, and Biophysics,
Institute for Molecular Virology, Center for Genome Engineering, Masonic Cancer Center, University of
Minnesota, Minneapolis, USA. *Department of Biochemistry and Structural Biology, University of Texas
Health San Antonio, USA. 'Howard Hughes Medical Institute, University of Texas Health San Antonio,
USA

HIV-1 must overcome multiple different innate antiviral mechanisms to replicate in CD4" T lymphocytes.
Macrophage cells are also thought to be a potential HIV-1 reservoir, but less is known in these cell types
about virus restriction and counteraction mechanisms. Many studies have demonstrated that APOBEC3 (A
3) family proteins (at least A3D, A3F, A3G and A3H) contribute to HIV-1 restriction in CD4" T lymphocytes,
whereas the identities of the A3 enzymes involved in HIV-1 restriction in macrophages have yet to be
delineated fully. To address this question, we have been analyzing CRISPR mutants of the monocytic cell
line THP-1 using wild-type HIV-1 and Vif variants with selective A3 neutralization activities. These
approaches showed that endogenous A3G contributes to HIV-1 restriction in a deaminase-dependent
manner. However, although A3G disruption nearly eliminated viral G-to-A mutations, vif-null viruses still
showed 50% lower infectivity than wild-type HIV-1 or mutants selectively lacking A3G degradation activity.
These results indicated that at least one additional A3 enzyme has HIV-1 restriction activity in this system.
Here, we describe the creation and characterization of A3F-null as well as A3F/G-null THP-1 cells. In
comparison to wild-type HIV-1, which remained fully infectious under all conditions, vif-null viruses elicited
a strong infectivity defect in A3F-null cells and a more modest defect in A3F/G-null cells. In contrast, a
previously characterized HIV-1 mutant selectively lacking A3F degradation activity showed near wild-type
infectivity in A3F-null cells and a 50% decrease in infectivity in wild-type THP-1 cells. To elucidate the
involvement of the other A3 proteins in HIV-1 restriction in THP-1 cells, we created THP-1 cells disrupting
from A3A to A3G genes. The susceptibility of A3A to A3G-null THP-1 to HIV-1 infection is under analysis.
These studies combine to indicate that A3F contributes to HIV-1 restriction in THP-1 cells.
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B L ORI EREET AT LN TE L, A= M F—13BHAEND D RIERIAV S — LB A #
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L ENRUITH B EHBHRLUIIEGTH o720 WERLOTEEYR— b F—20HEHELZEEL, 2he
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FEHRERH WA T 4 7= 812X ) HIV 2SI L2 E#Z 2 SRR E ED L) I EHoTw L Dn
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AL TWS, WA S, WGHESHE. L72BFEIC BV TH, ke, =%, MOz LD
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FNEZFTORZy 273 IR INIDZLDEEDNL, Ny VFEORREZEET 2, i,
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A new era for anti-HIV therapies—Updates on long-acting anti-HIV drugs—
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TR — (W SRR B FEAT)
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HIV JEGHEICR L Tk U CUEIRG R HER2SEA SN TH 5 35 FE3EE . G REEHER, 77
7T —XMHEH., £ 777 —CYHER L EDL L OPLHIV HHEENHE I N TE 72, FENTHRD LY 4
WARIRZE S B, BIWEHD D 2 WIREEENEY L BEE O PRIIREMICEHE I N L ) 1Tk o7 LA L,
WINDEREZLLTLTO VA VA ZZEIERNLSPERT A Z L IETE T, RERIBIZE > TRV,
ZD720, BYHIEAEIT DI D IRESLEE 2D EREEOLEFWAHIHK I Tu vy, 29 L2
o, i, RUEHANAHREORBEICKRE AN D ), HIV EBEGROF - 2)RMEzAz L) & LT
W5 ISR A ORI S N D EBRE OB, U HIV #2217 5 PLWH & iEB 2 At 2 EEE D
WU L CHPLHIV OS2 KELSEZDLDDICRD 2 5, RFEW LRI, Mgty 1L
ARNEDHEEN S <V EY A VA MBIAE X112 v, FrEER RS IR G ER %A EFdA (4-C-Ethynyl-
2-fluoro-2-deoxyadenosine), 4 ~ 7 27 5 — ¥ H#EH] CAB(Cabotegravir), &k D7 4 W AREEZER & L7z
L& E R s, Fl-mryrz2doh 7Y NHEH LEN (Lenacapavir) C. LEN IZMKNZEM &P A
WARIEDE L D EUMER T2 22O TS, $72, CABIZT TIZHE 3HEKRRRE
MZTBYD, HARTD 2022 4F 6 HICHEFRR SN, TTICHAD PLWH 252 2T 5N5 L)1l > T
Who RYVRIYTATIE, INSO 3 AN 2Ll LA 2 A 0S8, BRRBIC BT S50k
Py 72 O TIPSR E N5 GHBY & PLWH OAEFEANOREEIZOWT, 2 E THIESCEHIKRRBRIZHEED -
TELMEEICBE L L T2, %0 LWEIWEHARGHRIEDONIZ - %, &5 \WI3Hi 72 2 EIRIG
MO be v BRSO hd LE A, &I Hiz AT — JIZHH ) it HIV iEHIZOWT
ELEmLTCwEFELL S,
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279  (155)




SY9-2 Lenacapavir & islatravir ICR8 9 2ERAE & ERICEANDERIKT
A B R
FERB R ML baw AV ALY ¥ —

30 AT D72 % HIV BYEI R § 2 IR OB L IIEFZORELICB T 2 KELREIBO 1 OTH S
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Lenacapavir &% 7 FIERHERIE T 5. BARUDO D OIA T4 2 EERCHE B EL RS AL 5 %
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WA D HIV-1 JEHHETH 5o
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o7z HIV 36124 % 5 A4 (People living with HIV : PLWH) 25 EZER D&t #ii7z L TWAHa, FD v
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TR ZMBD 720 w75 D PrEP % HICIE, A 54 Y TO PrEP - H 7o T b, ThidFHilan -
7 AN A EGIE D EGIEKRIC X BB TSI O F V54 VEREDBRMIIER IR TV S Z & TLEA
PrEP O HE L 7 o T b, 2022 4E 7 H RKKE T4 B2 PrEP B T2 L7- ABuZ 2107 A 209
HRBELDIE 1,701 A(807%). * ¥ 54 »THHL7-DIx 406 A\ (193%) 72> 720 PrEP T%# L 72 1,793
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bo RFFBEE LTEZ Yo VANV AIEZZRE L, BLMDTIHBRIHEORA 7 ) —= v T HE T
ZAF SN LIRH 2B L7ze FMA L PrEP IR L T3 AZ MG L[ AT Bfk. BXOHIV
DOIFMENREZEZTHNRE IR TE 2 LI I Lz ZHE IR & 2 R 7 ¥ v bV 244
RAZHBRZFFOZ EDL U PEP Z2HI6 WAL b LIZEWAZZ LB 205 L (AL v & v ) AN
%\, PrEP fBA21E, HIESHE DI 7 2 7 1) — = ¥ ZHA L PrEP S A 2 BRI+ 2270 = v »
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BEDOULWET AT P22 HHTE LW MHH L2 2w Ew) #h3% 1), PrEP IZB T 555105
B 2017 FE S L T E T, FAHS S PrEP EA M AA L T 2018 42 HRA LT F 9, DLAiid,
HIVIZEG L 720d LN W E AR U2 & SR 2 ETHRAELZ 2T TwE L7225 @Mt s
AT I AHRICERET A2 LX), HIV 22 T Mo MWIEIGEIC D kM L9k F L
720 PrEP #ZMHTH L, 27 V2T UANAZ ) =y 2 [ ZEMHER UREZ 252 L b, ko
W AITEIERTY, 2y F—2A 2T 5 2 22125 HIV % & SR GE OME— O TR B Tld %
Sy BADBENZNO PR TEOFNEREZBBR L ET, B A o TP TEREZBIRTE L LAt
THRYZLELEZTVWET IV F—2DHAPHEL VAR MHZEE WAL B HIV IZERET L2
El DL A U VAN AR BIFICHER L TV 7200 FE E LT, PrEP SHATH AL BR/ LT
W ZERREATHET, BRRE L ETORSNZEET— 5 Tla% . 0 ) o PrEP ERAHZ L LT, Ik
FLITZIE U Cn A2 eBi, RABICHO N ZOEE L, B¥ET— 9 TEENIICWIREOLMEE
Bz LEd . EEEFHICL S PrEP BIRHH 1T 4 i# L. PrEP B #& 255215, PrEP
HIRHEZ FHIEREP LR SITL2RELEROVED L) 3, RIEHRTIX, PrEP IZBLA D 5 REHEF
HiZ, PrEP R EOF {52, PrEP # BHICEK LT ) T x HME LTV E T,
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2030 AED A AFATHERIZ T 72 FHEREEE XA T 5 7 T 4 A0S
Sharing best practices across the border

—Community involvement in HIV response—
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<> L 2B 2 7 iy
W% ©  Eamonn Murphy (Joint United Nations Programme on HIV/AIDS (&4 [F = 4 X ETH) )
[ The Global AIDS Strategy |
Annette Sohn (TREAT Asia, amfAR-The Foundation for AIDS Research)
[ Integrating HIV Research, Training, and community advocacy : amfAR’'s TREAT Asia
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<BPESHIMOHIVIE—RA T T 7 7 4 ADLf—
W5 @ Matthew Vaughan (HIV & Sexual Health Division, ACON)
[ HIV Prevention Partnership—ACON’s experience with NSW Government ]
FIHEZERE O ERFR S MR N FE)
¥l B (HaaT 2 0/BRIDGE 7u ¥z 2 )
[T, CBO. BEHEFERIAN M) L 72 HIV MA@l 32 B3 % R LI o HL D A |
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2030 4 F TO LA AFAT#AE & HIV &G 133 2 2 i R L E o BEECTH 0. Fhi - Bfk - 6
WADT 7 AN EOETIDHT SN TE . LA L. COVID-19 FiATIC & o T 725 SN/ o E R e =
PRAVARIOEBEIZ L D, HIVIFROAR MV Ay 7 BB L. HEZERAR WELHE L TWnwb, K v
RTTATIE, COMRELEREOFRE LS 2, ERRLVGZBA /S M2 LEDLZ LT TE L
W, BRSO Y YRV A D ERBOTHET 5.

Eamonn Murphy Xi2id. “End Inequalities, End AIDS™ &\ 9 BIEDET 5 L7z 2021 4EEGEAR = 4 X
FHE o [HFR T 4 XERE 2021-2026 ] 12D W THEH 7272 %, COVID-19 fifTI2 X 5 T4 AR RADpE L £
DRI DN T BV 272 <o KT Annette Sohn [X & Y. [Integrating HIV research, training, and
community advocacy : amfAR’'s TREAT Asia program | & @ L., amfAR ® TREAT Asia 70 7 7 A28
L. WE%E - AMER - TTRBWEEZ RS L7254 5 3 v 7 REBEN HIV BFZEICDO W TERRiW272 <4,

B, REE - TEC EREREOMEICET 2 2HEEZTFEL TS, TTFH—ZAMF Y 7TOMREKN
NPO T# 4 ACON ® Matthew Vaughan IR & ), =2 —H% 7 A7 = — )V ZMEHF & ACON O 7o P =
7 MZOWTHI V2720 IRWT, IIGERFR A FEREIS & Haat 2 0O OB L O [17BL. CBO.
PR BE RS A58 L 72 HIV Mo b3 B3 2 M LR OB fild4 | L L. COVID-19 JidT Tk L 72 P fet
FrCo HIV AN, Husi— 1R & 2 o TR A ZZHB 2 72724,
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HIV &Gz [ 74 OF5] &35 - ZillrooliiHc BmE L, BEREKICZUEELZLE) L5
[MSM (Men who have sex with men) | &\ 9 A, HRAZA ZFEETHIESELTVET,
EHEPORZTL 2302 KET50THIUL [MSMIE W) RIUT—2ODHED HFTLE I LrLEk

5. —ANOBEEZEO LM - AN EBR T A TE2d. TAK 50180 B MSMI w9 Xo%k
BETO 74— Ve HIZTAIENH) T,

[ABAIDTALDWN, W4T XNVBDN, VI VATV V=KD, NTOE7 I x ViZiFheE
by I AT == EDOBEEND 120D TR A

HIV Btk F ol % X2 512725 Tk, STI OGO R MZH R, 5B O T & —/ IS+ 551
(= %@k@% FOREDER B DB W SN T W B DA Z 2 Ik 2T ORFNIA 2 D9 % H 2
THHI T ERHEETT, FAIZ, AT UALVAR, V=Y v b R— 2T 25 ETIE —A—AD
ﬁ@ﬂﬁﬂé%hﬁk@ﬁ A IZOWT, A THLHWERDEL, ZOANIE - TIE, mﬁwLﬁ@\E%%
EDONMBR, HELZEIZED I ITHELZENTVLDON, TEShTwirvnodr, BIED AME®
RIS, EDLIITHELTVLEION, F2E LTV ARVORE I TH S5WARAS, HIV BE
BHEFEIZES LTV TZOAL LLAEZ T 22 —ICHF L0, bELEHZEMIEL T
L ZENPRELZDTIERWTL X9 D%

bHBHA BIRTS - LEVIREITAANRERZIETHAZLEEITTLHY THA,

DY YRY Y ATIE, HIVEBEEEOBIR, €27 vy =405 4 OLHEPETRE LCTERS - XEBES
B> THBLREZEZHMEALZ) 2T, HE»S0oHE2IA L, BXAL, TP LMBTE S %
—FGCEZ DRI DL EFHoTWE T,
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WGE KA. *HIV Futures Japan

[HHW]HIV Futures Japan A TIZ A Y Z VANV AHEIEE L LT S HOBEE 2H>TWVb, YV v ¥ — -
PERHRIAIBNC 2N S DIRED 54 2 5, HIV BB TH L7 P x v~ 2 )T AICBIT DAY T IV A
DEREEZHLMNIITAZEEZHWE L7

[753:]145 3 Ia] HIV Futures Japan £E#&T— % 2 w72, HARENELEO HIV S EZ 02 E L, +—7
YHADF VT4 VAR 2019 4E 11 H A5 2020 4F 7 HICER L 720 ARIAEEILZ I8 HTH o720 Yz v
F— - ERRI O 5 BII MBS R A MAGDETRELKRO 6 7T L Lz, M. ~7uBE 71,
NAXTZ I ¥, bRohhWwW/E D72 kWw, FS AV ry¥— (MtoF) Thb, HHLIZA YT ILAL
A BHESRER L, R, 9D AT 4 I T H8M,. AT 4 <R, AT 4 7~ & B EEOE I,
LGBT 129 A7 4 /<84, FBWY =Y ¥y UV R— b, HHBY = Y VP R—=1F, 2 ML AN
(SOC), LH™Y 2 V¥ — A ¥ 7 (AR E. ANMEICBIT2H,. ACSE. BBENIBEEER) . A ML X
B R (AC@B#oZ b, AT 202 b, dF ABHROZ L) THh 5,

[ER] ) DICBOWTAHEIEHEOIZS DX R LN, ~AFaBEEMr 7)) L) b ) DIREI GRS
EDG 0Tz BETIIRWVA, bTF VATV 2 =B X ) REDTRVHT DA SN 720 AMERIEE.
NEZBITL2HMIZBWTHREISEFHEOIX LD E W o, ARBIKE TIRLHHIZB W TEWEINIZH
D, NEIZBUIAHBTIE N 27 Vv VEEDR, AT BERE, YA L) ARIIE» -7
[(Z8]&HT7TT) 0¥ T A I E DD D MR R BREHIRAY D 225, AT uBETiEEw
IORBIZH LR 7 YAy~ A )T ADORTHURBICL ) ERBAONDL Z LIZOWTIRESHRES
BAOWMEDPULETH 5,
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REHEE
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B YIMMERRERE LTSI TE Yy 2%y 7ay + (WB) EORERIEIL, 202246 H %
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X Z 18 & %o fz0 BB & P B IRE B O AR 179 Bl Z HiED 181 Bl & L3 5 & 1.1% A L IEW T
BHolzo BB CEBEEANDOZZ IR TE M2 FITH - 700 55, BERESEH L, Bt
FEEEAEHL, 2B ST ABREMR. 7+0—T v 7HOYUED O, THIV HEREDDH ) FHIZOWT 4%
WAL T, MERELY LV EHTE LML TLULEND D,

297 (173)




WS1-4 COVID-19 7ifT FCORER - FHEAREPTICHIT D HIV RE - 1HER
SRIEARE ERBER U TR

BRI ERE MBI, AR RN REE IR, BIMERT A

IIRRIEES KARSET R mWl AHLE". A

BUERFHE A 74 b - A A8 7 B, ARG, SO R L s - MR, OO

fEtLORAE R A - IERAGE R > & —HRALBAM e, © ) KB e A SRR 78T, THUCER AR 2 A JE
T2y =AW, RSN T - AT Ty 7 HHRRAREEEE, PRI N E A SRR

[H1Y] COVID-19 54T F CTOLMERT. MR BEEE (DUMAERR) (2B 5 HIV Mdk - MR FERIRI &
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HIV treatment up-to-date
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LIS =
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HEIRTA FITA VOV TNENINSTI &8 2B L O 3HIBEHBEZHERLCBY), SOFTIVT IS
EEHL I e E 2o T b,

FVF 7S5 ENDER . PHHEELT2OONRTIIZZZDOSRWL I AV ORRZIREE L, RIGHE
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Personalized treatment based on EACS Guidelines
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B Speaker :
Jirgen K. Rockstroh (Department of Medicine I, University Hospital Bonn)
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