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[Plenary Lecture 1] |E-B||E&-C

PL1-1 Role of Clonal Expansion of HIV-infected cells in Viral
Persistence and Pathogenesis During Long Term
Antiretroviral Therapy

Elizabeth M. Anderson', Francesco R. Simonetti!, Giorgio Bozzi', Paula Rote', J. Hattori',
Robert J. Gorelick?, Shawn Hill', Monica A. Gouzoulis', Jennifer Bell?, Catherine Rehm?,
Liliana Pérez*, Eli Boritz*, Xiaolin Wu®, Daria Wells®, Stephen H. Hughes', John M. Coffin®,
Frank Maldarelli!

"HIV Dynamics and Replication Program, NCI, NIH, Frederick, MD “Frederick National Laboratory for
Cancer Research, Frederick, MD *Laboratory of Immunoregulation, NIAID, NIH, Bethesda, MD *Virus
Persistence and Dynamics Section, VRC, NIAID, NIH, Bethesda, MD °Cancer Research Technology
Program, Leidos Biomedical Research, Inc., Frederick National Laboratory for Cancer Research, Frederick,
MD °Tufts University, Department of Biology, Boston, MA

Combination antiretroviral therapy (cART) suppresses but does not eradicate HIV infection, and persistence of
infection represents a substantial challenge to developing strategies to eradicate or control HIV in vivo. The
mechanisms of HIV persistence are not well understood. We and others have identified populations cells with
HIV proviruses, including replication competent proviruses, that may persist for years and undergo clonal
expansion, effectively expanding the populations of infected cells. To understand the role of clonal expansion in
HIV persistence we have investigated infected cells from peripheral blood and from anatomic locations from
individuals undergoing cART for 8-18 years. We found no evidence of ongoing replication of HIV in blood or
anatomic locations, including the central nervous system, during long term cART, but we did identify clones of
HIV infected cells distributed across anatomic compartments and lymphocyte subsets. We have also
characterized proviral populations using quantitative droplet digital PCR approaches and found that proviruses
with internal deletions increased in frequency during therapy, but tha tncreases in gag-deleted proviruses
occurred only after the first 1-2 years of therapy. The proportion of deleted proviruses increased in most
individuals and, after 10-15 years on therapy, there were as many as 3.5-5 times more gag-deleted proviruses than
those containing gag. suggesting that the immune system, and/or toxicity of viral re-activation shapes the proviral
landscape. These findings have relevance to understanding viral, immune activation, and other responses to
latency reactivation.
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PL1-2 Multidimensional profiling of HIV-1 reservoir cells

Kevin Einkauf'?, Chenyang Jiang', Xiaodong Lian', Xiaoming Sun? Ce Gao? Jane Blackmer?,
Joshua Chevalier', Xu G. Yu"?, Mathias Lichterfeld!?

"Infectious Disease Division, Brigham and Women’s Hospital, Harvard Medical School, Boston,
Massachusetts, USA, “Ragon Institute of MGH, MIT and Harvard, Cambridge, MA, USA

Chromosomal integration of genome-intact HIV-1 sequences into the host genome creates a reservoir of virally
infected cells that persists throughout life, necessitating indefinite antiretroviral suppression therapy. During
effective antiviral treatment, the majority of these proviruses remain transcriptionally silent, which protects viral
reservoir cells against immune recognition and against cytopathic effects of HIV-1 replication. Rationale
approaches for therapeutic targeting of intact proviruses will likely require a deep understanding of molecular
mechanisms that maintain proviral latency. We have developed several next-generation sequencing assays that
allow to interrogate proviral HIV-1 DNA in patient-derived cells. The Full-Length Individual Proviral sequencing
(FLIP-Seq) assay allows to quantify defective and intact proviral sequences, and to identify identical proviral
sequences likely originating from clonally-proliferating CD4 T cells. As a subsequent step, we have developed
Matched Integration site and Proviral sequencing (MIP-Seq), an analytic approach enabling simultaneous
analysis of proviral sequences and corresponding proviral integration sites after phi29-catalyzed whole genome
amplification of single HIV-1 DNA species. This technique can, for the first time, identify chromosomal locations
that selectively harbor intact proviruses, and provide a platform for a precise interrogation of chromosomal
regions in which long-term persistence of proviruses is possible. Paired with a genome-wide analysis of gene
expression and chromatin accessibility by RNA-Seq and ATAC-Seq, we were able to comprehensively map the
landscape of intact proviruses in long-term ART-treated patients and in individuals with spontaneous HIV-1
immune control. Expanding these assays in the future may allow to identify specific vulnerabilities of viral
reservoir cells that can be therapeutically exploited.
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[Plenary Lecture 2] | E-B||if-C

PL2 Broadly neutralizing antibodies and HIV vaccine
development

Tongqing Zhou

Vaccine Research Center, National Institute of Allergy and Infectious Diseases, National Institutes of Health,
USA

Elicitation of neutralizing antibodies against diverse HIV-1 strains has been a long-sought but unsuccessful goal
for HIV-1 vaccine development. However, broadly neutralizing antibodies (bNAbs) that effectively neutralize
highly diverse HIV-1 viruses have been identified from naturally infected patients. Structural studies have shown
that these bNAbs recognize all major exposed surfaces of the prefusion-closed HIV-1-envelope (Env) trimer.
Bioinformatical survey indicated that these antibody epitopes on the HIV-1 Env belong to six major categories:
V1V2 apex, glycan-V3, the CD4-binding site, the silent face center, gp120/gp41 interface and the fusion peptide.
Several classes of bNADbs, such as the CD4-binding site targeting VRC(1 class antibodies, recognize
discontinuous epitope regions on HIV-1 Env, yet, antibodyomics analysis showed that these antibodies derive
from common germlines and share common structural features for HIV-1 Env recognition. Other antibodies
recognize less segmented epitopes. One such example is the newly isolated VRC34.01 that recognize an epitope
primarily composed of the conserved N-terminus of the fusion peptide. Increasing knowledge of the
immunological and structural features of these antibodies and their recognized epitopes is enabling new
approaches to antibody-guided and structure-based vaccine design. For antibody lineage-based design, we have
designed immunogens that activate the naive ancestor-B cell of VRC01 lineage and developed immunization
scheme that elicited antibodies in human-gene knock-in mouse models capable of neutralizing >50% of a diverse
panel containing 208 HIV-1 strains. For epitope-based vaccine design, we have developed prime-boost
immunization strategies focusing on the conserved fusion peptide of HIV-1 Env in the prefusion closed state. In
this effort bNADs are elicited in multiple animal models with breadth up to ~60%. Both antibody lineage-based
and epitope-based HIV-1 vaccine approaches are being optimized aiming for translating into human clinical
efficacy.
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New Age of Prevention with PrEP
[ & & PrEP ®l#{72]  “Accelerate PrEP implementation in Japan”
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SP1-1T New Age of Prevention with PrEP

Sheena McCormack
Clinical Epidemiology, MRC Clinical Trials Unit

PrEP is undoubtedly contributing to the decline in new diagnoses reported in gay and other men who have sex
with men (MSM) but the public health benefit is difficult to assess precisely and the impressive decline seen in
some cities and states is not universal. San Francisco, central London and New South Wales have seen the largest
gains. In all these settings testing and treatment were already at scale when PrEP was introduced. The
contribution of PrEP to the toolkit is most accurately captured in New South Wales where they observed a 31.5%
reduction in state-wide new HIV diagnoses in MSM following rapid scale up of PrEP in the EPIC trial (Grulich,
Lancet HIV, Oct 17 2018).

TDF/FTC PrEP is extremely effective biologically, but it is costly and needs to be delivered as part of a
comprehensive package of interventions to reduce the risk of sexually transmitted infections including HIV - a
package that is not available to everyone in spite of the current burden of sexually transmitted infections.
Introducing PrEP is therefore an opportunity to strengthen prevention services and one of the most efficient
methods is to employ key populations to deliver services when and where convenient to eligible peers
(AIDS2018).

Adherence remains the Achilles heel for PrEP and the products in the pipeline may go some way to addressing
this; vaginal rings, long-acting injectables and implants. However, first and foremost is the need to empower key
populations with the information they need to reduce their risk of HIV/STIs during the various phases of their
sexual lifetime, and the confidence to overcome barriers to access including stigma.

294 (. 100)



The Journal of AIDS Research Vol.21 No.4 2019
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5o HIV FF5Tid, HIVEEZE R 7Bk (pre-exposure prophylaxis : PrEP) 2% H i, SEEE DA% 5
FT7VTETH PrEP I A ) AP HEA TS, —J, HRIZBWTIZ, PrEP ICET 57TV 2
ZRIC LB SR ITEHM R TET > TO R VORHIRTH 5, ZOER E L TlE. HARIZBIT 5 HIV
G DOHUL & e 2 B AR WE (MSM) I T 2B FNARSH L2 TIE W AR~ THLLEZD
Nb, 2T, 41X PrEP O#fiiERE L LC, 20174 1 HICIEHIVEGMSM ok — b ThH b7 %
Ve ~NIVA (SH) Ahsk % BV EB R ge £~ & —123% 07 L. HIV RGYE & o PERYSE OB RFRE2 H S 2
L7720 WEGEZBD MSM 1x PrEP i & % 20N A4 )V A7 EFITH L EHREN, 20184E2 H X ) SH
ALK T 120 44 % B 2 AE B EE S 5 PrEP O FE5EF2E %2 Bl L T\ %0 ARFEEK Tid, PrEP OFEFENFZE D ]
WMEICL D, HARICBIT S PrEP OFEBIREMEICE L TEL$ %, —F ., LED PrEP I 5 1A MSM
AIa2a=T74 = CERLODOH D, ThExiT T, i, PrEP HZEE DS, PrEP O%H (7 /KN - ¥V
TaF YN T7IVEE (IDF)/ ZA )32y FTCO) DEFN) DY 23 v 7 #E A4 V¥ —F% v bEAHLE
i CEEA L HCHIB € PrEP 2479 7 — ADSEESB L TWwW b, ERiDZ8%2 % 2w “ A "PrEP I3 &k
TH Y. B HIV-PEEGYERA, BHREREZ 2 508 0H 5, HE PrEP il #1213 PrEP o1 L
WHIFEDS R WE D WAHD, = TPEP 7+ U — D7 OICEEMMAZ %2 L TGS A8H H Y, MSM 72
J T CEFRMEFHITHN LT PrEP IS 2 IELWARRO W LARTH L o TWwd, AFEETIE, AKT
5 HC PrEP @ SHARIZBIT AHIRIZCOWTH EET 5,
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SP1-4 t#HRHIMSZESPrEP EANDRATY T
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HARTIE HIVICHT 28&Ea 7B (PrEP) 3&R SN TB ST, BIKEABDANClRfifdsZ i3 Tca%
Vo L2 L7285 PrEP XA ICEE 2 HIV O PR E L CTE R LIEDTWbH, HARTED X 9 12 PrEP
EATREDPHINEORATER SRR L2 HE LT PrEP #3E A LT 2/ E O Htiak (235 L T8
RAEMGE L TEARH AT 72,

NI A (XM FA), BILT (B¥E). Sl (BE). oy 8y UF)VR), 7930323 (TAYAH)
\2& % PrEP 2424t L CW B EHENER Z M L 720 X M F 2D 4 BEFRESETIEEF I 1X PrEP % BIga 5
H5LZHTHo720 MSM o ar—baED, HIVEROEY X7 ZHITH L TY 7 )V — bR YUER T
BIToTWie, BETCREBFFEDOPEP FE VA L —Y gy - Fadxr b, daily PrEP o7
DIZIETY WNF SR MIR LT85, SN T WD Y VN FEEAER] 105 8t & Do 72720, FEES
12i% on-demand PrEP # L CTWA AL S ol SO T 227 MITPIEP 2L TWnA 27 =y 7§
DY YIVNTEEEAGE28y ZIZLTHCHREND R 25 X)) L TERF R IN Tz IERGYER 7 1) —
=V B IUOEREOMREEIIRAET L5, HMMTREL TWwWz, by Fr T3 IZECAHLZ ITh
NTWBENPrEP OHHIZTY 2 A v 72 F 054 VTHATAIADLR S o720 TAVHITIR 2R v 7
BRHEH SN TR WAIPEP # HIGE L7z W T SO R TR TEB Y, PrEPfEHEOHCE A
HPL L b L) GHIENTE TS, MEBIIRRZ ETHN—-SNTWV,

FHLENZ BT 5 PrEP 13 VCT (Voluntary Counseling and Testing) #3245t vl - AVAZ Y =y
7 TCOWBGIEA 7 ) —= v 7B L UEREREZ AR L T4, TOYTPEEP #8550, Y24 v
D RFAYITAVTHAT LR LI, KETY VNFEED PrEP 1253 2 s O BRI R A4 54 > D
187 TR 5 PrEP TIZEEA B O A% O3 HEGHE L BB oA R 22 & EIC% 5. HATPrEP
ZEREEDIIHN, D EHREGH, EHEERERZ EOI ) ITTREPRF LZTNERS 2
Vo
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T 5 BN D 5 HTERT TIIARMEFT O A% 53, PEERYYE OB & 1H#E b i fie 2 RIEIREO R 723 EIE K
EV, MSMOYZ7 ¥ 27 VANVATIRICHROH 5 RBEEZ WL TERTHERNEL, Thosomfkz
RELTRUETEX ZMHMAIEY) BVETH S,
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CSHUMAET)

Current topics in antiviral research

WEE - WEHY (BESLEESERZEE 5 —i5er)
(Chairs) Chloe Orkin (Queen Mary University of London)

W% : FAK 4 (National Cancer Institute, National Institutes of Health)
(Speakers) Debananda Das (National Cancer Institute, National Institutes of Health)
LS (RGUR A E R A8 I e i Bt )
W (S EBSEE T v ¥ — A XWEH - WigERs e v v —)
Pep Coll (AIDS Research Institute-IrsiCaixa, Barcelona, Spain)
Pedro Cahn (Fundacion Huesped, Argentina)

LS =

HIV EGE DEIERL TV B H7 4V ZA3EBZED b ¥ v 7 A % “Current topics in antiviral research” & L
TELDF L7 Bl 7ur 7 —EHEAOMI. 2 FFE~OY Y B2 BRAB, RUEHEPY A VA
ORI, RIGEHNTT 5 2 AR EORMRIA. #7-7% PrEP 0@ A7 &, IAS 2 CROI T iEH &
N7 A= VEREGEORME > TWET, SHOPLT A IV ZHEFITHEIL T TV 22T IEEWTT,
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SP2-1 HIV @ darunavir it FIREEEERR & piflZ REVZE N 05
ZFiEJT D GRL-142 M

HA
Experimental Retrovirology Section, HIV&AIDS Malignancy Branch, National Cancer Institute/National
Institutes of Health

P AV AL OFE T HIV e o Ay 714 % R EGEE L 7225, HIV IZBEF o 35 4TIt = 383
LiBs 2 00, FAMEHIVIZS EWiGtE2 383 L, HOM S RBH L 2 wh, HLIEELGRES Y
LA NEEEORBIIEETH L, 7077 —YHEHR (PI) THh s darunavir (DRV) X, ZHINE
HIV # &0 72N AXRZ b T 20 HIVICH L) 2060 2 5646, B> HIV o 385 PEEA T L TREw
genetic barrier # A9 %, FEE. ¥4 8k HIV %2 v C DRV itk HIV 038 % SRR PN Tl T b B T
HFHE LRV L2 L. DRV DAL OBEED Pls (ZHifk & 7 - 72 8 FEFHOBIR Btk 2 RAE L7274 VA %
[HIEMR] & LTHWAS &, D TEE® DRV i 4 HIV 22 524k (HIVDRVRPSI) HFE I N5, DRV IiH4E HIV
FEEICEIRTHHESIN TS Z EH 5, HIV® DRV i3 BLEKE O %2 3R 7z, fli4 O EGetE 7 o —
VERHWBIET V2 L ATIVD 2007 3/ BRiEH)I DRV SEMEORIICEETH D 2 &350 -
720 ZDX ) RNTE 12 4E12 724 500 FELL LB Pls ® 7% 4 > - 45T, DRV ifth HIV 2512 S
SR 7 i ME 2 564 A GRL-142 # [Al5E L 720 GRL-142 13, HERS T HIV O B%#E %2 50% PN 3 2 350 g
(IC,,) AS¥F A4k HIV 125 LT 19 picoM (0.019 nM) & DRV 2T 100 500 L 4 v 2 EME %25 L.
H.2 DRV @ IC, %5 2,500 nM T & % HIVpp,ps; 1257 L 1.2 1M & & EE DRV itk HIV 1258 LT b B Wikt 2 58
45, 72040 NRTIs, NNRTIs, INSTIs, PIs 254 C#x)TdH 5 HIVIZH w2 iGF%2 5T 5, 2
D k5 1TSS B O X, HIV RGE OB E S ME R 7750 Cld e < ittt oisEo 7
YA VICRECETAHEEDNS,
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SP2-2 Long Time Scale Molecular Dynamics Reveal
Mechanism of HIV’s High Resistance to Darunavir

Debananda Das', Manabu Aoki', Hironori Hayashi?, Ravikiran Yedidi', Haydar Bulut',
Arun K. Ghosh?, Hiroaki Mitsuya"**

"Experimental Retrovirology Section, HIV and AIDS Malignancy Branch, National Cancer Institute, National
Institutes of Health, Bethesda, MD 208922, “Division of Refractory Infectious Diseases, National Center for
Global Health and Medicine Research Institute, Tokyo 162-8655, Japan, *Departments of Chemistry and
Medicinal Chemistry, Purdue University, West Lafayette, IN 47907, ‘Departments of Infectious Diseases and
Hematology, Kumamoto University Graduate School of Medical Sciences, Kumamoto 860-8556, Japan

Darunavir (DRV) is a highly potent HIV protease inhibitor (PI) and is widely used as an anti-HIV therapy. Even
though DRV has sub-nanomolar activity against various drug-resistant HIV variants, there is increasing evidence
that over time HIV develops high resistance against DRV. We previously reported a variant HIVp, %, that is
nearly thousand-fold resistant against DRV than wild-type HIV. HIV ;x5 has fourteen amino acid substitutions
in the protease (PR™) with substitutions located both near and distal from the active site. To determine the
structural basis of drug resistance, we solved the crystal structure of PR™ with DRV and carried out long time
scale (1500 ns) molecular dynamics (MD) simulations of the PR™-DRV complex. The crystal structure shows that
most of the amino acid substitutions present in PR™' form clusters of van der Waals interactions, and the nature
of these interactions are distinctly different from those present in PR"-DRV. MD simulations demonstrate that
the non-active site and active site mutations work in concert to carry out important structural changes in PR™-
DRV over PRV-DRV. For example, L33F/I15V substitutions present in PR™' are distal from the active site but
play an important part in the expansion of the active site that results in loss of van der Waals contacts of DRV with
V821 /184V present in PR™". The results suggest that the so-called secondary substitutions have a more direct
impact on creating loss of binding and drug resistance in HIV protease than previously realized and provide a
structural basis of resistance of HIV;,gy"ps, to DRV and other Pls.
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SP2-3 TAFRX—ZALIAVHS DTG/3TC BeEHRADYDEZH TAF
N—AL I A Va3 L TIES M ZR LT TANGO Study24
BT DS

BRI
WRUR - BERH A TR MY I T

T 5CART RiGHMAIZ BT 5 DTG+3TC @ 2 #liG# (2DR) i& DTG+TDF/FTC @ 3 #liG#E (3DR) 124 LT
FEWTH o720 DT ANV AR S N2 A D DTG/3TC ~DY) Y 82 oFMER X 0% 4
AR ENT2D T ZIHFET Ho K1 TANGO I Z TAF R—ZD L Y A ¥ (TBR) 12X 1) ™ A VA
il (HIV-IRNA < 50 2 ¥ — /mL) 23 P4ERL EAMERR S L, 22D A )V 2229 5% NRTIL, INSTI (2B L 72
FELRMEERZED VA HIV- e 2 350212, —H — iR DTG/3TC LA SENDY) ) B2 OB
WB I OREWEFMT 2IFERT 5 2L ZhtiaxIEH S HIAHRETH 5. ZIN#E 1 1:1 TDTG/3TC #
A TBR #RBEEEICE D AR SN 148 B H ¥ CTHIZ S 5, EEFFMEH X, ITT-E £ 1259 % 48 JAKE;: (FDA
Snapshot algorithm) ?Ifi#E HIV-1 RNA = 50 2 ¥ — /mL O Z&NE O 4 T, 24 SHO h N Tl IES M~ —
TV 4% TN U720 T 7-BIRIGEEIRIE H 127 £ v 22000 2 HiFE L -2 o 86 GEstt~—3Y ~ 8%)
ThH o7z, fEH:BME 1L 741 B (DTG/3TC #: 369 4. TBR# 372 %) TdH 1,24 BT I12B T DTG/3TC
P13 TBR fkfe AR 120 L CIEEMETH o 72 (M4 HIV-IRNA = 50 2 € — /mL OB INHE < 1% < 1%, i
#BD7E 05% (95%CL-1.6, 0.5)) 0 ™ A VA ZFR3HIE TBR #: D 96% 1ZxF LT DTG/3TC #:Tld 95% A3+
ENTWiz, TBREEL BIASY 4 IV R AR & 7 o 72 I EE R IZBE Sk b o 720 DTG 7213 3TC 12
BMLTHERZIIWINDBMAMDO L D TH - 720 #iw 24 HEET HIV-1 JEGEAIZBIT 5 7 4 v 222N
DOHEFFIZEI L T DTG/3TC ~DY) ) % 213 TBR Ok iZxf L CIHEHMETH . DTG/3TC BLEgE DL a k7
a7 74 )Vix, DTG, 3TC OEEHDOA EFHR L MHER D - 720 DTG/3TC I & 5 ARG HIE Y £ )V A 22195
W E 723 EY 27 oz {  ARTBEEZEZ KT A2 LW ) B2 ORI E 2D 5 2HIVRENT. &
BHEZIT B HAORFREZOLTFETH 5,
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SP2-4 HIV-1 BeRiEaBRO#HFEEL L CRBIERENDRNTISENL
EVUIEEY Y OBRBSHEOFEEREICT T SISMERLI
FLAIR. ATLAS iR 48 @i SR THER

B
FE 7 BRI v 4 — A4 XiaHE - DEERE R v —

WHECEOROPIL ba w4 )V ZA#EE (CAR) 2267 RF 75N (CAB), VIVEE ) » (RPV) oEM
PEHRL (LA) #5504 H O A PIES~DE) ) % 2 % 3§ 5 2 2 oMl A LIRS BE RS F 45 T AH 3
(ATLAS 3 X OF FLAIR) %, TEEFMMIEH T ICH 725 A8 WICHE L7e HiE: 7 A WV AFHIH S iz
(HIV-1RNA < 50copies/mL) i A % 1:1 12 CAR ke ¥ 7213 LA~NOY) ) B2 12E ) AFiF 720 LABETIZH 1
OB C 22, AAMOFM o726, CAB30mg+RPV25mg % 4 B EFE I S- U7z, T EER
16 H 1 FDA Snapshot |2 X % 48 3o HIV-1 RNA = 50 copies/mL O%E& FEHME~—T ¥ 4%) Th o 72
et BAEM. R34V 20 (CVEF2 st HIV-IRNA = 200 2 ¥ — /mL) B X O 7
N H ADEIRIEIEH Tdh o 720 K55 - #4 L 72 intention-to-treat (ITT-E) #1213, &% 591 ADSE F
nTwiz (& 28%. 50 i Lh - 19%) 0 48 K IZ BT EEEEME H HIV-1 RNA = 50 2 ¥ — /mL 04
(0.16:95%CI-1.35 ~ 1.67) B & OCRIKMEEME H (HIV-IRNA < 50 2 ¥ — /mL ® # 4 -1.37:95%CL-4.12 ~
1.39) TR LIS EG 2 Lz £HET8 (1.2%) 74V AFENERE LD, LA 64, CARFE 3%
WP ZE R % 8 72, HIV-1 RNA = 50 2 ¥ — /mL (LA 5} CAR) O#EI&1EY 77 Vv — 7R TRETH - 72
LABEDZ < (83%) (F—@PEDOFEFHRA S Z L. 6 A (1%) 1 ZHIRICE > 720 WEEORE LA ERHSR
BHFRIZ 4% ThHorzo LABETIE, 24 HH B X 0744 BB 2R CAR & Helg LT e (HIVISQ) @
HEh FADPSHR SN, i 2 OFEHIT X CAB+RPV LA 0% H O f W 5-A5, HIV-1 ™7 4 L 23]
ZHEFRL . BB EE 2 YGE S, BH ORIEERICH L CHELEMTH A Z L 2R LT,
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SP2-5 Phase 3 DISCOVER Study: Emtricitabine/Tenofovir
Alafenamide (F/TAF) or Emtricitabine/Tenofovir
Disoproxil Fumarate (F/TDF) for Pre-Exposure
Prophylaxis (PrgeP)

Pep Coll

AIDS Research Institute-IrsiCaixa, Barcelona, Spain

[ H A9] Daily F/TDF prevents HIV infection. This study describes the efficacy and safety of F/TAF vs F/TDF for
PrEP in at risk MSM and TGW.

[77#:] This randomized double-blind study was conducted in N.America and Europe at sites with high HIV
prevalence in MSM. Entry required = 2 episodes of condomless anal sex (CAS) in 12W or rectal gonorrhea/
chlamydia or syphilis in 24W. Participants received daily F/TAF or F/TDF with matching placebo; pill counts and
blood levels were used to measure adherence. Primary endpoint was the HIV infection rate per 100 person years
(PY) when 50% completed 96W. Using HIV surveillance data we calculated the background “HIV incidence rate
(IR)” in at risk individuals not on PrEP from 105 US urban areas for comparison.

[ %] 5387 adults (60% in US) were treated at 94 sites in 11 countries. Mean age was 36 (18-76), 9% Black, 1%
TGW, 41% had > 3 receptive CAS partners in 90 days before entry and 23% prior PrEP use. 90% completed =
48W on study with median follow up (FU) of 84W, and 85% remained on drug. On-study sexual HIV risk persisted
with an STI rate of 99.5/100PY. Across both arms, IR of 0.26/100 PY was much lower than the background HIV
IR in those at risk but not on PrEP in US. Both drugs were tolerated with 1.5% AE-related discontinuations (DC).
[#57#E] In a multinational population of MSM and TGW at risk of sexual HIV infection, the HIV IR on either F/
TAF or F/TDF was much less than the background rate in those at risk but not on PrEP in US. In almost 2 years
of FU, both F/TAF and F/TDF were tolerated with low DC rates.
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SP2-6 HIV-1 BRaEE(CXYd S DOLUTEGRAVIR
(DTG)+LAMIVUDINE (3TC) ORHAFFERIBINME | GEMINI
ER 96 BEEFR

Pedro Cahn

Fundacion Huesped, Argentina

5 .GEMINIL-1/-2 TliZ, EEROZWHEAIZB VT, 2DRDTG+3TC) DA% 1x SDRIOTG+TDF/FTC) 12
xF LC 48 S M CIEL MR L7z $i7212 96 SHEFORIRINIENT A 58 SN A3MEB L O RaetkF— 5 %
Yo JiE GEMINLK /2 X[ — 7% A o _EEMmE s LR TH 5, X7 —= > FkIZ HIV-
1RNA < 500,000 2 ¥ — /mL Tdh - 7-2M#& %. 1 H 1 o DTG+3TC % 7213 DTG+TDF/FTC 12 1:1 (HIV-
IRNA &, CD4+ Mk CRapifb) MV 28 0 AT 720 FEFEME X, S~ — ¥ 10% &7z 48
HF D HIV-1 RNA < 50 2 ¥'— /mL OZhE OEE& Tdh > 72 (Snapshot 7V 1) X 24), K5 : GEMINI-1/-2
TH % 714 B, 719 IO N %2 Ve BAL LiB#EE2 T 5720 N—AF 4 Tl 20% %5 HIV-IRNA > 100,000 2
¥ — /mL, 8% %% CD4+ < 200/ul T& - 72, GEMINI-1 T 96 # I 25 ¢, 2DR T 300/356 (84%). 3DR
BT 320/358 (89%) A% HIV-IRNA < 50 2 ¥ — /mL % (##7 [95%CI] -4.9 [-9.8, 0.0]). GEMINI-2 Tl
2DR #EC 316/360 (88%) % 3DRHET 322/359 (90%) #° (#i## [95%Cl] -1.8 [-6.4. 2.71) W L 720 %
HRNTCTIX, 2DR#EB X UV 3DREED % % 86%. 90% A% HIV-IRNA < 50 2 ¥ — /ul (#i%#7 [95%CI] -3.4
[-6.7. 0.0]) %3 L7, 2DRE D 11 41, 3DRED 7 H1iZ, 96 FH F TIZ Y A IV AW k#2572 L
725 INT, RT IZIHEEEOBIUIFED L h o7z AERGEIRIIMA TR THERRZIC X 2EFZ
BV ERAI B A EHG L DR CL MRSz 96 HH F TOE B L UIEHED~ — 7 — D% 1bid 2DR
BENRIFCTH o 720 #ham DTG+3TCIZIBHEED W A2 B W T, DTG+TDF/FTC (2T 96 KT JE
ST L, AV AFERBDO ) R 7 OBEINB X OEET TOMMEORBIIARD LD o720  OFEFH
5. DTG+3TC i Fif AL L OBy A VAR Z /R L. HIVIGEOA N @& IR TH 5 2 L HVRIE X
n7z,
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v FOZREME. LD DN ZEEEZHERED LD ITZIFANTEL2FERT LI, T4 XK
YIED TR Z#E 25 ETREGFICEY T3, HBCBIF LY T—RAT 4 7 < D5 IR 1125
WH D) FRHAN, MBIEDO T OAL ST AHORKICLE o THREEELRELE S 2T T, 5%, =1
Z - HIV EGHEIE. P A )V 23 (ART) ORPERAENRIC L - T, EHFEREREMEREE 20 F L2, &K
Petp B OB & R D RIRBGASER S UE, DI ZORRIEWETIIHL o TETVE
o LALGAS HER HIVEEED 3EELBTA X E25E L THOTHkEZHInE T, 332254
RATBUZ & 5 B WRAEDIFONFIZ S 20 b 5T 3HDF 413 HIV A Z 23 o720 TL & 9 2%
ZOREBRBHO—DIZ, ATATIPHETONE T, ZNd, =4 AW 7-2 & TREL, Zofbotk
JEYSED FBEDOIRIRTH B EZRAE T, AT ATIZEIETWE, HROEERICBIT RO AR D
A5, ST AMATAICHEL T, S F S FRWEIEDOTITIZ o T FE T, EEILICE S ED
HRTWEMARI 5 TWDELDOTL & ) ho ARBGEETIE [HRIYEEHEZORRK] LELT, IO
BIEDO T A X% B & S BURZREARKZ L ML b a4 )V A% EGE L v 7 — O P =#d% i1 THH W
72728, ENERREREZE v 7 — O PERE A, BEEED HARIZ BT 2 BIRICOWTEFELL
TWeZ2&FEFd, LT BOENIBWT, [ BT 52 ULNE RN ED LI LTI N2 %, H
RizBU 2 ] oAb mIciinzd S, & ICZORENTH AL AR OERICB TS5
B ALIZONWT, VEKFAEEIZOWENEREICTRA LTV & T3, EE%AL, Ty
FIC, BEHMIEDOHE—-AZLELTHHON, FEY SADVHOBERISHSL NHKEH (757 ] 123 2
B S TwE T, NHORESEHIEICER LRI R D205 TELI L2, B LEHIIELZ T
v ERnE T,
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[Symposium 1] B -B||f§+C

Cutting edge research on HIV latency and persistence

(HIV e RSS9 % i Se i 5e)

BMChairs : Hirofumi Akari (Kyoto University)
Yorifumi Satou (Kumamoto University)

B Speakers : Kei Sato (Institute of Medical Science, The University of Tokyo, JST CREST)
Kenji Maeda (National Center for Global Health and Medicine Research Institute, Japan)
Yorifumi Satou (Kumamoto University)

Ya-Chi Ho (Department of Microbial Pathogenesis, Yale School of Medicine)

=

Regardless of recent advances in the development of anti-retroviral drugs, it is still extremely difficult to eradicate
HIV-1 from infected individuals. Viral latency and persistence are major obstacles to aiming an HIV cure:
however, there are multiple key questions remained to be answered. We’d like to organize this symposium to
discuss about current status and future direction of research on HIV latency and persistence by inviting domestic
and international researchers who are performing cutting edge research on this topic.

BUE, HFRPTHY AV ARETIZBWTHERFT 274 VR ) F =N 20780 ST 5, T
T ANV AR A NV AGIEDAFAET H H I VIEREIZB T, 7 AV AP U TR 2 R
LTWBDTLEI D ? ZOMWITHLTE, WELIZEZ ORI T WD, KV Y KRT T A
Tl 2o HIV Fei RS 0 FEIC L CTHiin iy 2 i 78 2 #E30 T 2 F783% 2 N AL S HCD B, AR
BIZOW T3 A% e et § %,

HeE | BBEKRZL MOYA NV AZHERTE EZVY S —
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SY1-1 Multi-omics investigation of HIV-1-infected cells in
humanized mouse model

Kei Sato"?, Hirofumi Aso"*!, Shumpei Nagaoka', Naoko Misawa®, Jumpei Ito', Saiful Islam®®,
Yutaka Suzuki’, Katsuyuki Shiroguchi®’, Eiryo Kawakami'®"!, Yorifumi Satou®’, Yoshio Koyanagi**

"Division of Systems Virology, Department of Infectious Disease Control, Institute of Medical Science, The
University of Tokyo, 2JST CREST, *Graduate School of Pharmaceutical Sciences, Kyoto University,
‘Laboratory of Systems Virology, Institute for Frontier Life and Medical Sciences, Kyoto University,
*International Research Center for Medical Sciences (IRCMS), Kumamoto University, ®Joint Research Center
for Human Retrovirus Infection, Kumamoto University, ‘Graduate school of Frontier Sciences, The University
of Tokyo, *RIKEN Center for Biosystems Dynamics Research, RIKEN Center for Integrative Medical
Sciences, "Medical Sciences Innovation Hub Program (MIH), RIKEN, ""Department of Artificial Intelligence
Medicine, Graduate School of Medicine, Chiba University

HIV-1 can infect and cause disorders only in humans. Therefore, it has been difficult to investigate the dynamics
of HIV-1 infection iz vivo. To reproduce and elucidate HIV-1 pathogenesis iz vivo, we have established a human
hematopoietic stem cell-transplanted “humanized” mouse model. HIV-1-infected humanized mice reproduce
HIV-1 pathogenesis including a gradual decrease of peripheral CD4T cells and immune activation. However, the
detailed information about HIV-1-infected cells such as the subset of infected CD4T cells, the regulation of gene
expression, cellular condition and the factors determining the fate of infected cells i# vivo remains unclear. By
using this animal model and advanced technologies, we have performed multi-omics analyses in HIV-1-infected
cells in vivo. Our findings shed light on the detailed characteristics of HIV-1-infected cells that possibly control
the state of virus production and determine the fate of infected cells iz vivo.
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SY1-2 Treatment of HIV-1-reservoirs using latency-
reversing agents (LRAs) toward HIV cure

Kenji Maeda', Kouki Matsuda', Saiful Islam? Takuya Kobayakawa?®, Kiyoto Tsuchiya’,
Shin-ichiro Hattori', Hiroyuki Gatanaga®, Shinichi Oka®, Kazuhisa Yoshimura®,
Hirokazu Tamamura®, Hiroaki Mitsuya'®, Yorifumi Satou®

"National Center for Global Health and Medicine Research Institute, Tokyo, Japan, “Joint Research Center for
Human Retrovirus Infection, Kumamoto University, Kumamoto, Japan, *Institute of Biomaterials and
Bioengineering, Tokyo Medical and Dental University, Tokyo, Japan, *AIDS Clinical Center, National Center
for Global Health and Medicine, Tokyo, Japan, “Tokyo Metropolitan Institute of Public Health, Tokyo, Japan,
SHIV and AIDS Malignancy Branch, National Cancer Institute, National Institutes of Health, Maryland, USA.

Treatment of HIV-1 infection has dramatically improved, but viruses remain present in viral reservoirs despite
effective and prolonged antiretroviral therapy (ART). The reversal of HIV-1 latency using latency-reversing
agents (LRAs) is considered to be a potential strategy for HIV-1 cure. In the present study, we found benzolactam
PKC activators, such as BL-V8-310, showed potent activity in HIV-latently infected cells. These drugs enhanced
cell apoptosis specifically in HIV-1 latently-infected cells, suggesting that certain LRAs could eliminate HIV-1-
reservoir cells directly via apoptosis.

In the meantime, there are no i vitro models to evaluate drugs, including LRAs, aiming to eliminate HIV-1
reservoir cells. We established a chronically HIV-1-infected cell culture system harboring thousands of different
HIV-1-infected cell clones. In this infection model, only a combination of a latency-reversing agent (LRA) and an
anti-HIV-1 drug successfully inhibited viral re-emergence after drug interruption, suggesting an achievement of
“experimental-cure” in vitro. We also found that such combined treatment successfully eliminated cells
potentially producible HIV-1, and only cells with replication-incompetent HIV-1 provirus (such as “defective”
provirus) remained after treatment.

Thus, the in vitro evaluation model for residual provirus, named “widely-distributed intact provirus elimination
(WIPE) assay”, is a useful model not only to examine the effect of LRAs in eliminating HIV-1 latent cells, but also
to investigate the mechanisms by which LRA-treatment promotes “irreversible-latency” of HIV-1 reservoirs.
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SY1-3 Underlying mechanisms of experimental HIV-1 cure
observed in the newly developed in vitro model
system

Yorifumi Satou', Islam Saiful', Kouki Matsuda? Hiroo Katsuya', Paola Miyazato', Kiyoto Tsuchiya?®,
Kazuhisa Yoshimura®*', Shuzo Matsushita', Kenji Maeda®

'Toint Research Center for Human Retrovirus Infection, Kumamoto University, Kumamoto, Japan, “National
Center for Global Health and Medicine Research Institute, Tokyo, Japan, *AIDS Clinical Center, National
Center for Global Health and Medicine, Tokyo, Japan, “Tokyo Metropolitan Institute of Public Health, Tokyo,
Japan

One of the approaches to achieve HIV-1 cure is the “Shock and Kill” strategy. To reactivate proviral expression
in HIV-1 latently infected cells, latency-reversing agents (LRAs) are currently under development. Several clinical
trials involving LRAs have been conducted and are still underway, but so far there is little evidence that the
“Shock and Kill” strategy is really effective enough to reduce the viral reservoir in patients. The anatomical
complexity and heterogeneity of HIV-1-infected clones in patients should be responsible for the different
efficiency of LRAs, in vitro and in vivo.

We recently developed an in vitro chronically HIV-1-infected cell culture model derived from Jurkat cells,
which harbors a wide variation of HIV-1-infected clones. To evaluate clonal heterogeneity, we analyzed viral
integration sites (IS) and found there were several thousands of different infected clones. We compared the
distribution of IS between the in vitro model and i vivo, in terms of chromosomal distribution and relationship
with host genes, and found that the distribution of HIV-1 IS in the in vitro model was similar to that in patients.

We observed an “experimental-cure” in the samples treated with both EFdA and Pep005. To understand the
underlying mechanism of the functional cure iz vitro, we analyzed the sequence of HIV-1 proviruses and the viral
integration sites. The frequency of defective proviruses accumulated more in the samples treated with both
drugs than in the samples treated with EFdA alone, resulting in the eradication of replication competent
proviruses.

These findings suggest that the newly established in vitro model of HIV-1 infection, named WIPE assay, would
be a useful tool to develop effective LRA. A fine characterization of HIV-1 provirus during the WIPE assay would
give us fundamental information about how various infected clones would be selected during drug treatment.
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SY1-4 Shaping the HIV-1 proviral and viral landscape

Ya-Chi Ho

Department of Microbial Pathogenesis, Yale School of Medicine

Despite effective antiretroviral therapy (ART), HIV-1 persists in the latent reservoir which is a major barrier to
cure. Around 1-100 per million CD4" T cells contain replication-competent HIV-1 proviruses, while around 100-
1000 per million CD4" T cells contain replication-defective HIV-1 proviruses. These replication-defective HIV-1
proviruses can be transcribed and translated, leading to antigen presentation to CD8+ T cells and immune
distraction. Meanwhile, cells harboring intact and defective HIV-1 proviruses can both undergo clonal expansion,
and the clonally expanded cells increase over time. While antigen stimulation and homeostatic proliferation are
two major drivers of T cell clonal expansion, HIV-1 integration site analysis suggests HIV-1-driven aberrant
proliferation can be an additional mechanism for HIV-1 persistence, as evidenced by striking enrichment of HIV-1
integration at specific sites of proliferation-related genes in clonally expanded cells in vivo but not in vitro. The
rarity and the lack of cellular markers of HIV-1-infected cells makes mechanistic studies for HIV-1-driven
aberrant proliferation challenging. Using single-cell RNAseq and RNA landscape mapping on CD4" T cells from
virally suppressed, HIV-1-infected individuals, we show that HIV-1 LTR dominates over the host promoter and
induces HIV-1-driven aberrant host gene transcription as a plausible mechanism for HIV-1-integration site-related
clonal expansion. Overall, the landscape of HIV-1-infected cells is controlled by viral cytopathic effects, immune
selection pressure and clonal expansion dynamics. Strategies targeting HIV-1 LTR should be explored to disrupt
HIV-1-induced immune activation and HIV-1-driven aberrant proliferation gene expression.
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SY6-1 Polymorphism of Immunoglobulin germline gene
restricts induction of bnAbs against SIV

Takeo Kuwata

Joint Research Center for Human Retrovirus Infection, Kumamoto University

Inducing broadly neutralizing antibodies (bnAb) is a key to developing a protective vaccine against HIV-1.
Preferential germline usage of bnAbs suggests that germline-targeting immunization approach is critical for
priming bnAb response. However, the mechanism to induce bnAbs with specific germline gene remains unclear.
We previously isolated monoclonal antibody B404, a bnAb against SIV, and showed that B404-class bnAbs, which
use the heavy-chain VH3.33 gene and lambda light chain, were frequently induced in rhesus macaques infected
with SIVsmH635FC. To clarify the mechanism to induce bnAbs, 6 macaques were newly infected with
SIVsmH635FC, and antibodies to SIV Env were isolated by phage display method. Unexpectedly, only one of the
6 macaques, which showed a poor antibody response, induced B404-class antibodies, although various
neutralizing antibodies were isolated from the other macaques. Analysis of VH3.33 alleles revealed that
polymorphism of the VH3.33 gene restricted a B404-class bnAb response to SIV infection. All the B404-class
bnAb-inducers, including macaques in the previous study, had the VH3.33 allele with 38E and 65T (ET allele), but
the non-inducers were homozygotes of the allele with 38V and 65I (VI allele). Consistent with B404-class bnAb
induction, the reversion of B404 to the ET allele germline gene maintained the abilities to bind Env and to
neutralize SIVs, but the reversion to the VI allele didn’t. The 38V substitution of VI allele was responsible for no
binding to Env. These results suggest that polymorphism of immunoglobulin germline gene significantly
restricts induction of bnAbs with preferential gene usage.
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SYB6-2 Neutralizing antibodies against SV ac239: T-CEll
synergism in protection and induction

Hiroyuki Yamamoto

AIDS Research Center, National Institute of Infectious Diseases, Tokyo, Japan

Neutralizing antibody (NAb) responses usually play a central role in primary viral replication control. However,
HIV and SIV (simian immunodeficiency virus) infections manifest complete early-phase shutdown and late-phase
impairment of endogenous virus-specific NAb responses. This poses two fundamental questions: if present, what
impact NAbs may exert in acute-phase HIV/SIV infection, and what impairs and/or conversely facilitates HIV/
SIV-specific NAb induction.

To address the former, we have established a model of SIV,,,.,3, control in rhesus macaques by a single acute-
phase polyclonal NAb administration. An NAb administration at week 1 post-challenge was followed by a
multifaceted functional augmentation in virus-specific T-cell responses, explanatory by an enhanced NAb-
mediated dendritic cell (DC) antigen presentation as monitored by a rapid increase in DC-associated viral loads.
Viremia control was sustained for up to 2 years, suggestive of a stable viral control by a single NAb infusion.
For the latter, reported traits of HIV/SIV such as memory CD4" T-cell tropism and low Env antigenicity well
explain impairment of NAb responses; however, little has been explored about events that conversely facilitate
NAb induction. We have performed a screening of neutralization-resistant SIV, ,.,.-infected rhesus macaques and
obtained a subgroup of animals inducing SIV,,,se-specific NAb responses. Importantly, most NAb inducers
showed selection of a CD8" T-cell escape variant virus showing a decrease in inhibition of B-cell maturation
before NAb induction.

These B-cell/NAb-T-cell interplays provide important clues for designing antibody-based strategies for
controlling HIV replication iz vivo.
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SYB6-3 DbNAb immunotherapy during the acute infection can
induce long-lasting cellular immunity to SHIV

Yoshiaki Nishimura', Rajeev Gautam', Joana Dias? Olivia K. Donau', Eric Jesteadt',
Alicia Buckler-White!, Richard A. Koup?, Michel C. Nussenzweig? Malcolm A. Martin!

"Laboratory of Molecular Microbiology, National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Bethesda, Maryland 20892, USA, “*Vaccine Research Center, National Institute of Allergy
and Infectious Diseases, National Institutes of Health, Bethesda, Maryland 20892 USA, *Laboratory of
Molecular Immunology, The Rockefeller University, New York, New York 10065, USA

Highly potent and broadly neutralizing anti-HIV-1 antibodies (bNAbs) effectively control lentivirus infections in
macaques and humans. We have shown that early administration of bNAbs, beginning on day 3 post-infection, in
a macaque simian/human immunodeficiency virus (SHIV) model resulted in very low levels of persistent viremia
and resultant long-term infection control. Six of thirteen animals challenged with SHIV, 5, receiving a single
2-week course of two potent passively transferred bNAbs (3BNC117 and 10-1074) exhibited a subsequent decline
of plasma virus loads to undetectable levels. Four additional animals had normal CD4'T cell counts and
maintained their viral loads at very low levels for more than 5 years. Infusion of a T cell depleting anti-CD8
monoclonal antibody to the controller animals led to the rapid reappearance of plasma virus. The CD8'T cell
subsets responsible for the long term viral control were also evaluated. Lymph node samples were collected from
both of controller and non-controller animals 3 to 5 years after the SHIV infection. In peripheral blood, no major
differences of anti-SIVmac239 Gag CD8" T cell responses were observed in controller and non-controller
monkeys. Although total CD8" T cells in lymph nodes did not change, a significant increase of virus specific
CXCR5" CD8" T cells was observed in lymph nodes of controller animals. Since CD8" T cells expressing another
homing receptor (CCR7) did not increase, the accumulation of CXCR5" CD8" T cells in lymph node germinal
centers may be responsible for the establishment of elite controller status in bNAD treated animals. In addition,
the day 3 immunotherapy regimen has now been extended to a more clinically relevant time, starting at 2 weeks
post infection, with or without cART. Eight of fifteen animals have become controllers over a 2 year observation
period.
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SYB6-4 Mechanisms of Adaptive NK Cell Responses in HIV/
SIV Infections and Vaccinations

R. Keith Reeves

Center for Virology and Vaccine Research, BIDMC, Harvard Medical School, Ragon Institute of MGH, MIT,
and Harvard

Classically, natural Kkiller (NK) cells provide robust nonspecific responses against virus infections and tumor cells.
Recently, multiple labs showed that NK cells can mediate antigen-specific memory in mice and our group
provided the first evidence for adaptive NK cells in nonhuman primates. However, clear mechanistic evidence for
any virus-specific NK cell memory in humans, including HIV-specific NK cells, has yet to be demonstrated. In
comprehensive HIV and SIV studies recently conducted in our laboratories, we analyzed Gag- and Env-specific
NK cells in bulk or from in vitro expanded single-cell antigenic specific NK cell clones. In untreated HIV patients,
2 to 6% of circulating NK cells were reactive against HIV Gag or Env peptides, mirroring responses found in a
cohort of SIVmac251-infected rhesus macaques (median 3.2%). However, under cART, less than 1% of
circulating NK cells were reactive. Vaccine-inducible NK cell responses were found in approximately 60% of
vaccinees in DNA prime/rVSV boost and DNA prime/MVA boost patient cohorts. The magnitude of vaccine
responses was highly variable with 0.5% to 15% of NK cells reacting to combined Gag peptides, and intracellular
cytokine analyses revealed responses were typically multifunctional, simultaneously producing IFN-y, TNF-0, and
MIP-1B as well as exhibiting cytotoxicity (CD107a upregulation). Up to 28-color phenotypic analysis indicated
memory phenotypes were associated with NKG2C, CD57, CXCR6, and a4p7 expression, with a marked
downregulation of FcRIIIa-associated y-chain signaling. Receptor blockade demonstrated that memory NK cell
responses were dependent on NKG2C and NKp44, and peptide presentation was typically associated with
MHC-E upregulation. Collectively, our work presents the first description of antigen-specific adaptive NK cells
against HIV/SIV, inducibility by two HIV vaccine modalities, and provides mechanistic insight. Together these
data suggest that HIV-specific responses mediated by NK cells may have the potential to be harnessed for
vaccine design or other therapeutic interventions.
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JSPS-1 Into the last mile: The struggle to end HIV/AIDS in
Tanzania and Opportunities for Biomedical to Address
the Escalating HIV Drug Resistance

Bruno F. Sunguya'*®

'Directorate of Research and Publications, “School of Public Health and Social Sciences, Muhimbili University
of Health and Allied Sciences, Dar es salaam, Tanzania, *Joint Research Center for Human Retrovirus
Infection, Kumamoto University, Kumamoto

Background on the burden: The global persistent burden of HIV/AIDS has attracted significant investment
through involvement of implementing partner, international and local organizations, and academia for AIDS
response. The collaborative efforts have resulted into stabilization of decline of prevalence of HIV in high
endemic countries—Tanzania is no exception. The country has witnessed a steady decline, from 7.2% in 1990
(WHO-Tanzania) to 4.7% in 2019 (UNAIDS, THIS 2019), although still 72,000 people got new infections and 24,000
dying from the disease in 2018 (UNAIDS 2019). Marked regional variation in prevalence has been a hallmark
characteristic of HIV epidemic in Tanzania, highlighting needs for implementation science research in
addressing infectivity, disease progress, drug resistance, susceptibility, and other risks.

The country has strived to expand care and treatment of people living with HIV (PLHIV) to reach 1.1m PLHIV
(71%). However, of them, only 68% have viral suppression, mainly due to adherence or drug resistance. While
adherence can be mitigated through enhanced adherence counseling, drug resistance cannot and threaten
sustainability of AIDS response in Tanzania

HIV Drug Resistance (HIVDR) in Tanzania: HIVDR has been on a rise in Tanzania suggesting an impending
national disaster in public health. The virologic failure has already been detected in 7.0-14.9% of adults with
HIV-1on first-line treatment (Vanobberghen 2015, Gunda 2017) and up to 38,8% among children with HIV-1.
Among the virologic failing children, 84.4% had HIVDR (Muri 2017). Our recent evidence also conducted in
treated-but-viraemic subjects, DRMs were found in 90%, where DRMs against NNRTI, NRTI and PI were
observed in 95%, 92% and 13%, respectively. Tenofovir-resistance mutations were found in 50% subjects on a
tenofovir-containing regimen at failure. Four patients harbored multiple DRMSs, which can confer resistance to all
available ART regimens in Tanzania (Barabona at al 2019). These new challenges in Tanzania like other high
burden countries call for more research and create opportunities for researchers globally.

Research opportunities; Owing to the growing evidence and needs for further evidence, the following may need
further work: Understanding subpopulations’ HIVDR especially most at risk, transmissibility of mutations, role of
nutrition and NCDs on HIVDR, challenges in attaining eMTCT and fast track targets in the era of growing
HIVDR, implication of HIVDR in the vaccine research and development, neurological sequelae, and in the
development and implication for next generation antiretroviral therapy.

Opportunities at MUHAS for HIV research and HIVDR: The university has attracted a number of international
collaborations with about 100 funded research projects including several NIH grants, Sida, DANIDA, and BMGF
and PEPFAR grants. Funding for HIV has grown too. They fund HIV implementation sciences, key populations,
Pre-exposure prophylaxis, injecting drug users, and other epidemiological, clinical, and basic sciences research.
Owing to such wide portfolio, MUHAS has a vast storage of biological samples, datasets, and experienced faculty,
scientists, and field staff for the same. The university has strong ties with Ministry of Health and has been
commissioned to undertake national survey on HIVDR, working on national strategies and guidelines in HIV
areas among other consultancies.
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JSPS-2 Implications of circulating HIV drug resistance
mutations in Tanzania's ART program; analysis of
virally suppressed, treatment failure and ART naive
subjects

Godfrey Barabona', George Judicate!, Macdonald Mahiti, Salim Masoud? Doreen kamori?,
Peter Mbelele®, Amina Shaban Mgunya®, Lilian Minja*, Bruno Sunguya'? Urara Shigemi’,
Masakazu Matsuda®, Atsuko Hachiya’, Eligius Lyamuya'?, Takamasa Ueno'

'Toint Research Center for Human Retrovirus Infection, Kumamoto University, Kumamoto, Japan, “Muhimbili
University of Health and Allied Sciences, Dar es Salaam, Tanzania, *Kibong’oto infectious diseases hospital,
Moshi, Tanzania, ‘"Muhimbili National Hospital, Dar es Salaam, Tanzania, °Clinical Research Center, National
Hospital Organization Nagoya Medical Center, Nagoya, Japan

Sub-Sahara African countries including Tanzania embraces public health approach in treatment of HIV.
Treatment simplification with standardized antiretroviral regimen is a cornerstone of this approach, which has
largely been successful in expanding access to ART in the region. However, emergence of HIV drug resistance
can potentially compromise the efficacy of public health approach in HIV treatment. In our study that involved
HIV pol sequences form recently collected samples of HIV infected adults in Dar es Salaam Tanzania revealed
that; 29.9% of sequences from newly diagnosed HIV infected subjects (n=47) who were being enrolled to care
harbored at least one drug resistance mutation. When we extended this analysis to subjects failing NNRTI based
first-line regimen (n=89), over 90% had at least one resistance mutation. In contrast, analysis of subjects failing PI
based second-line regimen revealed that only 18% of subjects actually had resistance to PI. Importantly, subjects
with PI resistance also harbored resistance mutations to NRTI and NNRTI making them resistant to all currently
available ART drugs in Tanzania. When we analyzed for drug resistance associated mutations in IN gene, none
of the subjects (n=158) had major resistance mutations but minor resistance mutation were present in 5% of
subjects. Analysis of potential drug resistance mutations retained in proviral DNA of virally suppressed subjects
(n=54) on long term ART found resistance mutations in 11.1% of subjects. Putting together, our data indicated
high prevalence of both pre-treatment and acquired drug resistance, which supports the initiatives to replace
NNRTI in first-line regimen with dolutegravir. In addition, availability of a third-line regimen is necessary in
Tanzania.
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JSPS-3 Relationship between Japanese and global epidemics:
Phylodynamic analysis of non-subtype B HIV-1 from
the Japanese Drug Resistance HIV-1 Surveillance

Tadashi Kikuchi', Teiichiro Shiino? Atsuko Hachiya®,
The Japanese Drug Resistance HIV-1 Surveillance Network

"National Institute of Infectious Diseases, AIDS Research Center, Tokyo, “National Institute of Infectious
Diseases, Infectious Diseases Surveillance Center, Tokyo, *Nagoya Medical Center, Clinical Research Center,
Nagoya

Pandemic of HIV-1 group M gave rise to the transmission networks with multiple scales. Global spread at an early
phase of the pandemic formed geographical and behavioral patterns of HIV subtype distribution. Regional
transmission patterns of each subtype appeared as domestic transmission clusters, and the local transmission
pattern can be demonstrated in the network structure among individuals in the key population. Analysis of
domestic transmission clusters derived from viral sequences provides additional detailed information that is
useful for optimizing preventive measures. As part of our nationwide transmitted HIV-1 drug resistance
surveillance project, since 2003, we have collected HIV-1 pol nucleotide sequence data from >9,000 newly
diagnosed individuals with HIV-1 in Japan. Japanese men, predominantly youth and men who have sex with men
(MSM), comprised the major population of newly diagnosed individuals in Japan. In 2017, 85% of the newly
diagnosed cases were of HIV-1 subtype B, followed by 9% of CRF01_AE. An increase in the proportion of non-B
subtype has been recently observed. We have performed sequence-based transmission clustering using
advanced phylogenetic inferences followed by network analysis. This revealed that CRFQ1 AE was transmitted
in Japan via heterosexual and intravenous drug user routes in the 1990s. In the 2000s, CRF01_AE was also
transmitted to Japanese MSM communities in association with the epidemics in neighboring countries. Subtype
G and CRF02_AG formed small domestic transmission clusters with super-spreader males. In this symposium,
the transmission dynamics of non-B subtype in Japan and its relationship with global epidemics will be discussed
on the basis of the viral sequence data obtained from the Japanese Drug Resistance HIV-1 Surveillance Network.
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JSPS-4 The existence of replication-competent minor
variants with different coreceptor usage in CRFO1 _
AE HIV-1-infected individuals in northern Vietnam

Yosuke Maeda', Taichiro Takemura?, Takayuki Chikata®*, Takeo Kuwata®*, Hiromi Terasawa',
Riito Fujimoto', Giang Van Trang®’, Tomohiro Akahoshi®, Hayato Murakoshi**, Kazuaki Monde',
Tomohiro Sawa', Shuzo Matsushita®*, Trung Vu Nguyen®, Kinh Van Nguen®, Futoshi Hasebe?,
Tetsu Yamashiro?, Masafumi Takiguchi**

"Department of Microbiology, Faculty of Life Sciences, Kumamoto University, Japan, “Institute of Tropical
Medicine, Nagasaki University, Nagasaki, Japan, *Center for AIDS Research, ‘Joint Research Center for
Human Retrovirus Infection, Kumamoto University, Kumamoto, Japan, *National Hospital of Tropical
Diseases, Dong Da District, Hanoi, Viet Nam

The underlying mechanisms of coreceptor switch from R5 variants to CXCR4-using variants such as R5X4 or X4
variants at late stage of HIV-1 infection still remains to be fully elucidated. In clinical setting, CXCR4-using
variants are also possible to emerge after the treatment with a CCR5 inhibitor maraviroc. Although many data
have been accumulated regarding the frequency of CXCR4-using variants in subtype B infection, the data of
CRF01_AE, which is prevalent in Southeast Asia, are not enough to be obtained especially using phenotypic
assay. Therefore, we sought to determine the coreceptor usage of HIV-1 in a cohort of CRF01_AE-infected
Vietnamese in northern Vietnam. The V3 region of HIV-1 gp120 was cloned from the plasma vRNA of CRF01_
AE-infected individuals and checked the coreceptor usage of HIV-1s carrying these V3 regions. We obtained 31
clones from 30 infected individuals including one mixed genotype, and found the high frequency of X4 variants
(9.6%) in this area. However, it was unknown whether viruses carrying these V3 regions cloned from the plasma
were having intact env and replication-competent. To this end, we sought to isolate infectious viruses from the
plasma of HIV-1-infected individuals, and successfully isolated six primary isolates. Among them, four isolates
were R5 variants, and had the similar V3 regions to those cloned from the plasma vRNA, confirming that HIV-1s
carrying these V3 regions are replication-competent. In contrast, two isolates were X4 variants, and had the quite
different V3 regions compared to those cloned from the plasma vRNA, which showed R5 phenotype. These
results indicated the existence of replication-competent HIV-1 variants with different coreceptor usage as the
minor population in some HIV-1-infected individuals, and may partially account for the mechanism of the
coreceptor switch in HIV-1 infection.
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ARt IS —Tid, RURERNADO ART 12RO L 707 74 VRGN 5. AT AE4 JIZFHETR SN
HKTHDHET ZIVEREFOBIN 2RI Z AT %,

387 (193)

5
v
9’_
E]
v
t
j_
|




5
v
9’.
E]
v
t
j—
|

[SVFavtz=7— 3] Hg  HAESTE ()
PLo A4 W AR cART DAK~ NRTLIZEH)flibh b ? ~

W . BREB= (BAKEE U o4 VAR Y 5 —)

Wi o GEAY (ENZERSERAE T > 5 —iF7ErT)

7 8%k

1981 412 Tt 7z HIV & G9iE & AIDS 13 [FEICEZ 0] & LTHIE. £ DR AmEfE->TE
7zo L2l SR Ao TH Y A )V A (antiretroviral therapy: ART) 2SREEIZAEHS, HIV & GAE /
AIDS 134 [ ¥ ba— VSRS LB EEGGE | & & o7z 1987 EICH & THIRIGH & 7z AZT
(azidothymidine) |3 HIV J&GE I L TILABEDTTHETH A 2 L ZREMIC L TAZT ITRES N B P17 A
U A AL W A B 423K (nucleoside reverse transcriptase inhibitors; NRTIs) & FHZIL S X 9 127% -
720 ZDO%. HIVOMWIEOBEE D AT v TR 5P07 4 )V A Z G 3 5 % H P8 #: (combined ART
cART) Ot & 72 % & 2 Fi¥EH o NRTIs %% “backbone therapeutics” & &1} 54, “key drugs” & Ehn 7
077 —YRHESR (protease inhibitor: PI), JEA%EE R i B 3% fH5E 3 (non-nucleoside reverse transcriptase
inhibitor: NNRTI) £ 1 > 7 75 — ¥[34 (integrase strand transfer inhibitor: INSTI) & fitH] &1, s [H#E
HEWHEEE ] ). CART IXEGE OFIE X Bk, IR %2 SMEFEICHIET A 2 & & oz, BYeHEILIE
Y L RO S - RIEANEZEZ, REXE)TELI )T kot Ml HEIFIENET 51200,
SPaA YY) TEHERLVRT FE 74— SHICERBREESCEHEEMIT 2L NRTIs 2969 % RES S W
SERDBERDSD % L, il CEBBEEIR o NRTI OB T 5N TWwb, ART O#LAEHEDS,
REGEAADOKREZMZ TWELEHPT, BEEHFANBE,S, Y3 )y ZREMOMHLHERINS L9
2o 720 RETIE, Ho el a2 Twa NRTI O E 28l cART Rk %2 EET 5,

388 (194)



The Journal of AIDS Research Vol.21 No.4 2019

[SUFayvte=+— 4] HE Y ) T4 (1)
HEB M AR BB O REALICEE S FEE

WEE - IARBGA (BRI EREE ~ ¥ —  AIDS/HIV #&E#EE Y ¥ —)
Wiis 0 KRN 3 CGREERFRNBE BRI 528}

-

WET A Tl BEEOIMEKIHEREZE O 3EAHIVIZEG L, 209 LEBEIBT LTWb, AFEEDH
HIV 3Dk % ZEITERIZTE LA, RR O HIV IGFE O R, HHIHEY 4 VAPERE Lz BERA v 7
75 —YHERL ERDPORELREAPHEEIN, ZLOBESANT Y M u— VRIFCTRE LIHEEY
e LTV B8, BIERIC X 2 EEZ R T L R S5,

C BIF 21349 3400 B 2sHE ST b, 2015 4 LLREARMEAL L 72 Direct Acting Antivirals 3 A2 X - T, (3
EALDRERIT CRUFZRY 4 0V AHFERR S 7225, MR E LU CTIFRIZ R I OSE R B BB L TH D,
Ecbz2BMHLAOBBIENBRS SN 5,

HIV Bge A B OFERE, EEE TI8 AD S B, 50 L EAT262 A (36.4%) & miibastiA T 5,
40 AT D EAEZ TORMNIREIERHE { BERI 3R 7.8% 120F U CIRIEGH 1.1%. 5 T 13y
14% 253 U CIRIEGE 2.8%. B IRIMIE 1L &G E 125% 120 L CIERIE 1.9% TH b, 29 L-BEDSH
L L7z L 1T, BAERDIMEA XY M e 84 GEEZ 2T 2 BE0H 5. MY EIE O ST
SEZNT, ENLERREEZE L v 7 — 1l O3 E-RF 75 Ao L v N VAT, Arnold 4% Grade 3
PLE OB E DR 80%. N D# 50%. BEDH 30% 238D btz FFeEE 67 N2 RIC L gEiE
FATIE, EHED 7%, KRG SHERD 23% 125 MBRIEZ 072, 36 A2 5 e L-RAEMRAETIZ 16 A
(44%) TERABEREILT 2580 72,

WEBRZTIZHIV & CRIFR & W) A 2 B 13D 0 T BAETORAHORINR, TV iaHIC
X 2 BEE O B#AT R B BT 2 EE MR GHEN RO SN D 720, WM RBREPLEL 2> Twh,
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[ZVFa3vtE=7+— 5] Hig: Py TIP—T (1§)
HIV ERFRICBIT 5 ¥V N (DRV) OEIKNES

MR - IARBGA (BN LM EREE > ¥ —  AIDS/HIV B&E#HE Y ¥ —)
Wi . BERE (EERBEETZE Y v ¥ — T4 XEH - Dty 7 —)

LI =

2006 4ELLFE (BASENZBWTIX 2013 4ELAFE) . 1 H 1 [l 1 g THE P HIV B0 % & H + 5 il &8t
(single-tablet regimen : STR) %345 L. O D 5 )0 < HIVIHEEI T S b X 9127572 2019 4F 3
H@&%f [ PN KR énfwégm(# o9 7 1HNZ 20Dy 7 K— 0 Th 5 Wil E EEHER
D3 EEAT ARG IEMTOMED . WHT AR - FEHIFOL T T — @@ﬁ%*%wm*
Eﬁ%m ZHEKLTWA o&%Lowfi@ﬁwﬁ%%ﬂh OOF 1 HIZHEE 5 TR 254
x| W§7bt77/xﬁ&%§né~ﬁ\ﬁ&gn&E®W¥M$$®ﬁTiiﬂmﬁﬁﬁwT%@%
LF B 720, MBlsFid STR B Tld v FANEICHT2EWY 2 AT A v 7N T2 ETH5 VT
Wik, 7—A%—THAH) FFEL, NiF, a¥EIXFy FERMAEDLELIET (BEIIFLYaEy
7 ABESE LTLIH) BBV SONTEZD, 20194E6 HIZHFVFEL, aETAF Yy b, TAM) Y
FEU, TIRENVT I T2F I FOARGERADY LY — WMAﬁkale%ﬁénto$tzf~
Tl WIEHEEEE NS L L2 BIRRECTh 5 AMBER Rk & 70 7 7 — B IHEA] CREIZIBEBRER DO H 5
BB OY)E: Z2 ko EMERALD 3Bk % o0 I2#iA L. 9»%tw@ﬁm@tﬁRth®%Fm1ﬂto
WTEREZITW 20,
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[SYFavESF— 6]  #fE: 91—TALRTT ) /EHENE ()

E IR RER AR T 5120 HIV 230 H 72 & B~ DO WFF & 3 E
~ 2 KB R (DTGH3TC) 2 HIV OEBIRTE ) mrIT XX~

iR : KB (T4 =T AV AR 7T HRAE&LRL)
Wi . ORSE (ENERbekE  RIRENE -t ~ ¥ — HIV/AIDS JeiiE RS~ 5 —)

LI =

1981 4E D O AIDS FEF O 7> 5 1987 4R MK E CTHRA SN IR0y ra v A
WA AZT AR ENS T T, HIV EGE I ZHEREOMNEYIET L2 ZDH, k4 AZTEFRLE Y 5
A DOWER i E R A (NRTI) ASFHZE S L7225, NRTI O A T BEH#EE T b )R 30 2
FoTWwE L7, 199% FFI28Y L7 a7 7 —¥HER (P) %, YEEofE#EEFE#EE DS 2 5 NRTI2 #12
A 722K 0% (HAART) 12X o T, f1o T HIV RGSE BB 2 B2 0 BITETIBHEIC L -
TIEPHEDORGIIIFBGIED TN ERELRL BV F L2 NRTRANCF—FI v 72 &2 3FHHICE 5
ART %%, S HIZE % F T HIV EIYEGRHFOP.OHEE 2 #H > TwE 9,

1990 AR LIBEICIE, RIER D AR, I DA RF—FT v 7 OBSEIHEA, PLX—2® ART 2%
IEALIE it B B &3 (NNRTI) X — 2, X 512134 ~ 7 275 — P HES INSTI) X— 2 ® ART A30[ fg &
0 F L7

Ie 3HNC X B ART 2545 % —J7 ¢, RITERERS O HIWT 2 KPR (2DR) oMt b S h
TEF L7, HETIRLIV®DZF— S5 v Z INSTLERZ Vs 75 ¥ (DTG) &2 X 1) . DTG/3TC/
ABC 75 ABC % #i\»72 DTG/3TC & DTG+TDF/FTC & o}k ik Bk (GEMINI 357k ) 3920 < . WEAR
11 A1C 48 JARF DAEFAY Lancet GEICHE SN T Lz, ZOHR. o269 %2463 5 DTG &2t E
N7z 3TC » 2 #BEH#EED, DTGHTDE/FTC 12xf L CIHELHETH V. A THLHA LT REZFHOEBHESA
ANDEIERED—> L LT, DTG & 3TC 2 X % 2DR ORI ER/ S NIBEDO TV E T,

At I F—TIx, KIRITBIT 2 HIVEIGYEGBHFHOZE, BEE Y — FESNTEHRBKELA X ), HIV &
YIERHOREL 205 DTG %5 2DR oW gtk & . 50 HIV iGHFIZBT 5 2DR O EDIHIZDOWT Thil
WIHE 9,

HIV L HIZEE L2 42 DL S HPREMICH ) P HIV E#Z kT AT RS~ A TL L L DFEREHD
ERICESTHADOBEO IR TTIL2HAELTBY 9,
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[SVFayve=r—7] HE  h RS (1)
PR D HIV R OB R —Hr 72 70 1R LG R I —

MR 0 fE ORRBERERSE R SER R BRAE 500
Wiy o HHANE (ERLm BRI R > & —  JRASENF)

LI =

MARERR X 20 AL HIE DO MEEIIICIET V. 2 UF L Y ¥ T — b0 b H 2 IR 2 RO T sk
AN LA TV o 720 R & FKIERTEDZE A LD 1970 4EAAH 5 1980 4EAAIZ 21 THL AR D 1k
MG IR 2R 2 F T 72 b o0, 2 F oMM REANIIEMBEA]TH D . 1980 AT IEN
K 2 A L72 HIVVHCV G L W) EF IR LEEWBEEZ D 726 Lize RAIOT A VALK B7HGE) A
JEBBRLTLES2E W) #EENS, BAOREMZ FIZED S L MR KA O 7 A )V ARG LALE
B O BAL TR 2 A & R 2 BT 7,

—7J5C HIV EGYEICB L Tix. B opt HIV # 3 CL A7 4 )V A 2 #4512 X ) $T HIV 320 # R 2
RONTWAELEED LR v, T208lo7ar 7 —HERIC X 2 BMEE. BE1H S5 Tld%k L
MAHEBREEEORIERTIEd o720 LA L, EEOTOT 7 —PHEKIIHMENABEINEL D,
Fr7z 2Pt HIV EE S A ISR L L 72RIER IR ST e vy,

MR ORFEER L, 4 ¥ T~ ¥ FRHFTEE D O @I EmMABAT L 7zo BB TR 2 SANIS R
DE AR D NE Ik 7 PN IE R SR R 25580 S 7z, F 72, bispecific LAk emicizumab 25 B v, 4%
ff ¥ % rebalance #7): & & 312 Nonfactor FifCIC A 572 L S 2 50 At I F—TRIMFHEFEOINT T
DFELEZ LD PR YOO, itk LY KE L&E %2 72 LT & 728N 3% & 58 @ Non-factor #]12 X %
BRI OWTHRE L7z,
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[SVFavtEz=7— 8] HEg  RUPR - HATIVVZ (1)

Patient-Reported Outcomes to Enhance HIV Research and Care

WK - R (RS EEERNEE > 5 —)

W% ©  David A. Wohl (Division of Infectious Diseases at the University of North Carolina)

LIS g

4777 —¥4 ey — (INSTI) & 2MMOBREVEGREERHER (NRTD) ZMAaebe7z 34
PEHMEZ,. HIVIBIRO 7 7 A —A RS54 YLV AVELTHRHEOFA K4 VETHEITONTEY,
A TORBOINSTITHAHEZ F 7 SENETL N VI EVBIOTF ) REL 75 72F3I F7<20
BIEZMAGDbEZE 7 &IV EEAEEAY 2019 4F 3 H KRR S L7z,

—F T HIVIZH 26803, =R (ART) oML X ) REMICHEMME, Zetkrsm L, wEs
HIV 3R ED—DIZH A 5N RLE 2D, BF O QOL 28 L -G M2 IRL, RINTH72 0 3
DT FET IV ARMHTDLIENGHORERBELE LD,

A TlE, WA HIV/AIDS BB 2R L L7227 7 VA SEOHRRBROK E2 S, Aok, et
DFEFRE L BHIT, RADEZE O QOLIZH 2 228 % BE WL T 7 7 24 (PRO:Patient reported outcome)
O THRE LR 2R T %,
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[SVFayve=+— 9] i MSD (%)
HIV &4eE O RS PHED B M2 DWW

WEE :  IUARBEA (ESLWRPBBERE LR ~ ¥ — AIDS/HIV B &5H#E LY ¥ —)
Wiis 0 KRN 3 CGREERFRANBE RS 528}

LI =

AR D ZUE P HIV DA IZ X 1), HIV EGEIZ D IZRIEDHR TIE AR L, T ¥ ba— Ve B R &
olze COFEE, HIVEREE OLME LS LIEATED ., IWEOENLD B2 LT, SIE - &k IifE -
PEIRR - MR PR - DA - BHIERE - RRIBERERE E - EVEES; (= A AR, JE A X)) Ak
s R RIMGPHENSTIEE 2> TV b, RIRTITERGE, SHEE. SRAPRGERE IALC o KB 2 S 0f
BT ONTES T, AUHEDARRHEFT DV WEE?S 5 7245, WEEDPC &4k L7 M F— % 2 W2 E%
WgEAsHs S, HARANCBU 28 BHEARERO —EDMMATRENT WS, T 72T EIK D S AR R
VRN B9 5 KEBYE ST — % OWEDPHIR VT WS, 20 HIV &GH o5 HEEIm 2o Wi, HIV &
ZOEMTHB L OEEREE AP HIVEBEOED S A TFHITRERNRTH L EEZ D,

KT UFartIF—Tld KRPEEIZHENT 2 HIV &G O IHEOBLR & EICOWT TH#EEL L &
DI, APHEOHIIE, MMz TILHIV EOZEIRETE LW & 2B F 2. HIV &G« O Skt
BLUOGHHEDORME ITRATERA VF VI —PHER : 7412 FLACZEZ SR ZEHIZONWT
LB LIEL PETH D, A% T, HIVEGYED BB BEMRL I X T4 ANVA Y v 7h, BHIALR
I RE & 72 o 72 HIV JEGYE B E O 4 R EPHEIC DO W TO®IRZ RO TIHITWIFEWTH 5,
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[SFavE=+— 10] Hig: OV - IAPIIATAv IR (1)

HIV &3 21k L < 29 272912

iR SREE (BA - BREY Y ¥ —  WVBANRE  ERAYERH

Wiy - REPRG CRRUERRSEE BRI )
@ 1 HIVERZOROR D b0

S R EERNR SR bE A g il)
HE 2 HIVHEOWAWS [ HEROBX 5

BRI IHVEEEOROADAVLSLWVS

1980 4EA 12 AIDS g o - HIV O3 RA e S THh S, HIV/AIDS OHL £ )V 23K, HIV &Y 2 2 W
T AMAIIIH 4 M Z Rl T b, HIVIRGYE B EDRERGO Y 4 I Vv 7% L o ThH, Ll CD4 o
BBEPHELTHOHEEEZ AT — FLTW2AS, CDA UL S THBELHIET LI EDBBIEOR Y ¥ —
FeZoTwWb, T2, ERBRIESHOMBIZCED IH 1IN 1EORETIANVAREZWNRZ LI ENTE
HECHDGBEEL I A VB AIHERTA 7AT A NVICE bR EIRA T 52 LA E o720 — /T,
W& DA X | &L LTHIVEED DY S 2 EHMERELTEHL, B2 ISR L THEICELZ L
FEE O QOL FHICTKWICHRTE 5, REETIE, HIHER KRBT 5 HIV IEGDED R RIZO %
B o T MBE R BEN OB R 5 S O BB O EEZ BT 5,

BEE2 HVREBEOWAWS  ERXDBI 5L

HIV EGehfER S N8 ThHh - TH, ETILEY) 2 @B I X ) BE QOL- G P E2BINICEEE ST
WA ZEIZEMOBEY TH A2 ZOWFRIIT HIVIEGEAZRIET 5 A7) —= ¥ Vil ERHEBEI R EE= S
) U 7Y g mEiR IO, REREBIN T ORRR & AT O N EE L #H 2 B7- LT b, HIV okt
FWE—EHRT L2012, A7) -V IIBREREBL O YA NVAERET= YY) VT L EREREORHTE
VWL OEERRY RS L E DI, HIVETHEORE L LEZFi 200K E L THRIKERRSHREICE
WTHRAELRE ZEETED X ) IEHEDOKRR 2 B2 TV B H, EBEOBHEZRLEDBOMMNT 5, T2,
2018 FEICHKGENTHEAMMR R 7 ) —= 0 ZFRIEIZOWT, YR CTHEM L 7R OfS 55 L O3
DI O WTRRAT 5,
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TEFLABARIAZALIF—2HYT 54 b VRIUT A EMEDT, HIV-D EGEIC BT A 0% EB X O
FRFICET 2R ORI OV THLIISERT AL LcnweEZz TnE T, BRI A A3 F—
BERRY VRV LA LT L CEEL22S SMTHE20M2D2 9, —h, FMLTELERARET
A4 Mg v 7 =13, G4 HIIRERERFELRFZZ L, e ML a4 )V A2 BgEL v ¥ —
NEUHMLTET L SOX ) Bk EEEOHT, 4B EDBEARAIAS LI F—BLUINYL Y 7 -2
WEO A ZFEEOHEAEICH L T EERVE T, 754 P v RV 2 LTHMEETAEARTA
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