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i A Vv AF D% A PERDEDL HAART (highly active antiretroviral therapy ; HAART) @
HBAC LY, HIVEREDHKEBIERE S BEEH LA, LA L. HIV OB IEG A E 0] A
KOV EET S I eI . BUEMHRAIIY A VAR TOBREE A TEE L I 1
2850, 3HIC. MIVANAEORMBEHNICEZI MY RYTREEPYVRI A
74— EDREMNHEEDOMER. YA NV AZADEAMELROERE EDORENBHL L LR Y,
DA 74 TR EEHKRZTESIETELSEIHMICHE, /. MEZHKBL
Ty, RMBHRGEDO AV T X) y oYW HEEE 223855085V, HSF)E CD4
BPEf R Z 3 d 4uX. HAART 23 3R L 6Nl L o7, 2D LS. BlfE
DRI ENMOFREMIEZHEE LT, CD4 BB DM TSN UTHRHER LIS S &
WIOEBZTTEZTFET S, RELTIHBRIELWEZLEAIDR?2WBAREEREZIToTVBICY
PhrbLbE5TESLTHIVREGFTEZDEASHL? ZhET. BEVANVADHE L Z2DKT
AHZALDWTE. S HICRETVANVAZENE LHil-RinFEOHIECODOTRE 740
RBBIEDRTIED»2LDTREVH? ZD &S BEH#HOTFIC. WEE 12 H French West
Indies TH MDD NEHFETICHT S HIV &I 2 EHEEY —2 2 3 w7 (First Inter-
national Workshop on HIV-1 Persistence During Therapy) 23»# iz, A 2RI D A
T, STOV—2>2av 70X —HFrA4PF—D—ATHY. KO T B BN E
BPRIZINTOEIZRAT VL2 AMIERZL., RITOMRERZBHEET L LB
COHEBOESHDBEICOVTEVT S, 51, HREVANVADMFRICHT 2EASETO
MY FHADOHD S, BRETVANADERE ZHAZREC LIBRRELOME G . BEEY
A W AD cell-associated DNA & RNA DERIC & 2 BAHBEE DM oM (GH) . &
Juilifle 2R & U REE O E LT, e b IgM &/ Za—FLbifkoB¥E (MH) o
FERPZRECBEO L,
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S1-E HIV-1 Eradication

Roger J. Pomerantz', Feng-Xiang Wang', Yan Xu', Julie Sullivan', Emily Souder’, Elias G. Ar-
gyris', Edward Acheampong', Jaime Fisher', Ian Frank?, Joseph Kulkosky', and Giuseppe
Nunnari'

'Center for Human Virology and Biodefense, Thomas Jefferson University, Philadelphia, PA,
USA, 2University of Pennsylvania, Division of Infectious Diseases, Philadelphia, PA, USA.

The persistence of human immunodeficiency virus type I (HIV-1) in virally-
suppressed infected-individuals on highly active antiretroviral therapy (HAART) re-
mains a major therapeutic problem. The use of cytokines has been envisioned as an
additional therapeutic strategy to stimulate latent proviruses in these individuals. Im-
mune activation therapy (IAT) utilizing interleukin II (IL-2) has shown some promise.

We evaluated interleukin VII (IL-7) and demonstrated that it was significantly more
effective in enhancing HIV-1 proviral reactivation, as compared to either IL-2 alone or
IL-2 combined with phytohemagglutinin (PHA) , in both CD8-depleted peripheral blood
mononuclear cells (PBMCs) and resting CD4 +

T-lymphocytes from virally-suppressed HIV-1-infected individuals. Moreover the
phylogenetic analyses of viral envelope gp120 genes from induced viruses indicated
that distinct proviral quasispecies had been activated by IL-7, as compared to PHA/IL-
2. As such, these studies demonstrate that different activators of proviral latency may
perturb and potentially deplete only selected, specific portions of the proviral archive
in virally-suppressed individuals. The known immunomodulatory effects of IL-7 could
be combined with its ability to stimulate HIV-1 replication from resting CD4+T-
lymphocytes, in addition to other moieties, to potentially deplete HIV-1 reservoirs and
lead to the rational design of immune-antiretroviral approaches.
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S1-1 Introductory comments on HIV residual diseases
Shuzo Matsushita
Division of Clinical Retrovirology and Infectious Diseases, Center for AIDS Research, Ku-

mamoto University, Kumamoto 860—0811, Japan

Even in patients whose plasma viral load was undetectable for certain period of
time by HAART, persistence of proviral DNA (pDNA) of HIV-1 in PBMCs has been re-
ported. The persisting pDNA was mainly derived from a residual virus replicated in
lymphoid organ although a small part of them was from latently infected cells that sur-
vived for a long-time. Viral mutation for drug resistance and insufficient potency of
anti-retroviral regimen may contribute for the residual replication. However, most of
them replicated in the presence of high concentration of anti-retroviral agents without
harboring resistant mutations. Basic research to elucidate both cellular and viral fac-
tors associated with the mechanism of this residual replication as well as a sanctuary
site for replication would be important for planning future therapeutic strategy. From
a clinical point of view, on the other hand, it might be beneficial for patients to meas-
ure the level of residual replication if we can enhance the anti-retroviral regimen to re-
duce the residual virus. Finally, in addition to the current antiviral targets in the viral
life cycle a new therapeutic strategy aimed to attack the HIV-infected cells should be
investigated.

S1-1 4> rOF%932 32 i HAART CHEETIIAILAREIL?
BRIES (BEARKRFELA XEMEL > X —. Rkl 5)

oA NV AEDLHP R (HAART) 2EHT. EWIICHA Y HIV-RNA & % & &
PRz 2 e TELERTS. KNMMEZRT O 70w 4 )V A DNA XA LAV E#H
HENTEL, 20T AN ADO—HREENICHI > THERT % NEBIREGHIN (latently in-
fected cell)] HIREEZZANDH. ZL T HAART WIETICHFEHRT Y DN TO 15
£ A VAN (residual virus replication) ] IC & VHMFFIATVELEEZLS5ND, THKREY
AV ABENE] 12X FEHIHEOEHERPHIANAEOIHA T3 8 HY S5 305,
ZL DG, FMBEOHUANAEDHFHETIC, MHEZERIEI IRV E IHMEMHERINT
Wb, 20 RIEDAINVABEGN] A A= AL, vAVANL SR O )7 DR 1 H
BGLTWwEEEZLNED., [FROMHEHIEEE Z 2 LT, ZOMIEEELHILHETD
%, —Ji. BIRIICEK, BMEVANAZERTZIEE. LVEBEHENRVANAEEZHVTZ
O A EELR S X, HIVIEGUERIIC L > THIE» B LAk, SHIC. THET. VA VA
DEMERZENE L EAIBRESIT DI T ELD, SHE&. HIV IR 220 & LR
HBORFEBHINI NG,
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S1-2 Evaluation of residual replication for optimization of HAART

Kazuhisa Yoshimura, Azusa Kenai, Atsushi Koito and Shuzo Matsushita
Division of Clinical Retrovirology and Infectious Diseases, Center for AIDS Research, Ku-

mamoto University, Kumamoto 860—0811, Japan.

Using a highly sensitive assay to detect proviralDNA (pDNA) and the turnover of T lympho-
cytes, we are attempting to optimize HAART to minimize residual viruses in patients with unde-
tectable plasma viremia. The pDNA levels in PBMCs from HIV-1 positive patients were measured
by a real-time PCR method. We also investigated CD4" and CD8" T cell turnover by measuring
the nuclear antigen Ki-67 with four-color flow cytometry analysis. We measured the HIV pDNA
level in PBMCs of more than 300 samples from viremic or aviremic patients. Among the patients
with undetectable plasma viremia by HAART, the CD4" T cell count and CD4/8 ratio were sig-
nificantly higher in patients with undetectable pDNA than in patients with detectable pDNA (p<
0.01). We also followed a patient who has an option to choose treatment optimization based on
results of pDNA and T-cell turnover. Significant decline of the pDNA level was observed when
the regimen of HAART was optimized to a more potent combination. Both normalization of ac-
celerated turnover of CD4" subset and decline of pDNA were observed after 30 months from the
addition of efavirenz (EFV). Our study suggests that the measurement of both pDNA and T-cell
turnover is suitable for evaluating the residual replication of HIV-1 in patients. Long-term suc-
cessful treatment is achievable by providing these results with an informed choice of a potent
combination of antiretrovirals.

S1-2 HAART ORE{LD - DEFEY 1 IV 2O
SRR, e . BTFES BERKEIA ZEWTEE > & — 5k EHl 55 v)

HAART (& Y I D7 A VA RNA SHBEEEL T & o IR BV T, W& Real
Time PCR %W & % HIV-1 7oA )L A (pDNA) OMIE & RS T HIfD X — > A —Ir8—
DHEETH % Kie7 Bkl o %2 FACS THET 2 2 & iIc&k V. BIEIT DA TV 3 HHL
IANADHIZ T ICHHITE TV E0ES»DREL L2 ZHE L, MEHPDOY 1V
2 RNA 23HIE VT HEDGER] & . BEEEE DL T DREHI A 5 300 DL LD #ifk 2R L. pDNA %l
ELZDOMDINT XA—2—L DM ZH Tz, ZORR. MDD A4 )V A RNA »HAART (C
SOMEBEELT Lo IEflOLZ»THIKT 2 L. CD4 BEMOR L CD4/8 iz BWw
T. pDNA HUEELL N DREHIIE . pDNA HHEHET H > 7 hEFHICBRE R ICE 1o Fe, F e
B2, RPIMICEY HAART Ziif7 LEFIICOWT IS 2 DODIHE 2 BRI & L
72o ZONEMIE. HAART %2i&Hcigfk (PIN—ADiEHIC EFV #i80) 332 &T. pDNA
EX—F—N—DWFELEMPFLZNETDHEY LS5 EH -7 CD4 BtEMIE A LA L
thdtz, PLEDESRD S, pDNA L X —>F—N—0Dili 5 & MR LTV BEMIEREFEY A L
ABEHS, RAMHI ISR TR EEZ SN, ThHDRER S LI, BRMRILDERZ2L
BOZETRIEEUVANADAY Fa—), THEDBIEHOKRBELMVIRELRDZTHA S,
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S1-3 HIV-1 mRNA levels in peripheral CD4+ T lymphocytes from patients

responding well to HAART

Tsuguhiro Kaneda and Hiromi Nagai

Clinical Research Center, National Hospital Organization Nagoya Medical Center

(Aims) The aim of this study is to evaluate the transcriptional activity level of the HIV-1 provirus
remaining in the infected cells by quantifying HIV-1 DNA and mRNA copy numbers. (Materials
and Methods) Thirty-four HIV-1 subtype B-infected patients with undetectable levels of plasma
HIV-1 RNA (<50 copies/ml) were enrolled. The total HIV-1 DNA and HIV-1 ¢cDNA reverstran-
scribed from HIV-1 mRNA in the CD4-positive T lymphocytes were quantified using a real-time
PCR method. The activity index was defined as the HIV-1 mRNA copy number divided by the
HIV-1 DNA copy number. (Results) The total HIV-1 DNA copy number ranged from 2 to 5960
copies/10° cells with a median of 560 copies/10° cells. The HIV-1 mRNA copy number ranged
from 2 to 72296 copies/10° cells with a median of 3196 copies/10° cells. A positive correlation (y

(mRNA) =220x (DNA)®%, r*=0.6) was observed between HIV-1 mRNA and HIV-1 DNA levels.
The activity index ranged from 1.2 to 172.6 with the median of 11.6. The indices of persistently
infected MOLT4-IIIB and latently infected ACH2 cells were 79.0+6.9 and 2.2+0.4, respec-
tively. (Conclusion) The activity of HIV-1 DNA in this study ranged from the level of latently-
infected cells to that of cells actively producing HIV-1. The residual replication of HIV-1 provi-
rus in HAART responders could be precisely evaluated by the activity index. Quantification of
HIV-1 DNA is also useful for conventional evaluation of its replication activity.

S1-3 HAART ZFEZE DKM CD4 BT U > /\EBkh D HIV-ImRNA L NJL
SHWREL, AIHE (EREERERER G RER Y X — - BRMRE > X —)

(H) M £ v AR A5 R DL SR © & 72 HAART #5318 #E 2 Ric. KRl CD4
Gtk T Y > ojBkbod HIV-1 DNA & HIV-1 mRNAoOav¥—EZERL. Kl CD4 51k T
D 28R HIV-1 DNA ORAFEBEEYE 23l L7z (MR R 7i) mFsent R amd > £ v
AR HIRELL TG TE . 34 o7 X247 B - HIV-1 E§EETH 5, StemSep
STS-14052 THEL 7= CD4A FEGET VY > 288k%H>5 DNA & RNA ZHiii) - /8L A2, HIV-1
DNA & HIV-1 mRNA 226G L7z HIV-1 ¢cDNA 2 V) 7V 24 LA PCRKBICTERL . HIV-
1 mRNA ®av¥—#% HIV-1 DNA a¥—8 Tk L 7Z:ffiZ HIV-1 DNA OIFBIEIRBE EEL
Too (R P& %2) HAART %0 34 ] 41 ¥iflsod CD4 Bk T U > %8Rt od HIV-1DNA (% 2~
5960 2 ¥—/10° MfC)A L 3 LTz (hyefililx 560), —J7. HIV-1mRNA (&8 H 8RS
DR 3 Mifk 2k & 2~72296 a—/10°fific 2 b mfi L (il 3961),
HIV-1 RNA & HIV-1DNA 2 ¥—8BoOMIC X IEOHBE»BBIN S t-, L L. MR ERYET
Z& <.y (mRNA) =220x (DNA)*°, r’=0.6 Th-o7, WHMBIEHREIEZ 1.2~172.6 (R
flilX 11.6) 450 LU, Fi &Yl MOLT4-1IB & ¥Ry ACH2 i o 7% B 5 5%
MBRZ, 79.0+6.9, 2.2+0.4 TH->7=DT. HAART FHiFH o HIV-1 1G85 20 & R &
U L OV h 5 R L XV E CIAfi A i 2 m LI LT & %, 2D &SI HIV-
1 WENEREE HIV-1 a4 VAOKRGFEEEEZEM T2 6 T REECh 3 L lbhd,
/.. HIV-DNADERDAICE > Ty EHL a4 NV ADKRGFEHEIEE M TcE s L &
bﬂ%o

P
>
i
>
v
Ly

—
l
©



>
v
R
>
v
Ly

1
=]

S1-4 Human IgM Monoclonal Antibodies which recognize and eliminate HIV-1

infected cells.
Noriko Okada
Department of Biodefense, Nagoya City University Graduate School of Medical Sciences, Na-
goya467—8601, Japan

IgG antibodies (Abs) can not induce cytolysis of HIV infected cells by human comple-
ment (C) homologous to the cells due to restriction by species specific membrane in-
hibitors of C such as DAF, MCP and HRF20. However, we found that HIV-infected cells
were lyzed by homologous C when IgM Abs such as anti-GM2 reacted on them. C acti-
vation induced by IgM Ab could escape the restriction by the membrane inhibitors in
some circumstances. Therefore, we established hybridoma that produce human IgM
monoclonal Ab (mAb) reactive with HIV-infected cells using spleen cells from immu-
nized TC mice that harbor human chromosomes and produce human Abs instead of
mouse Abs. One of the mAbs named 9F11 could induce C-mediated cytolysis of HIV-
infecteed MOLT4 cells at a concentration as low as 0.4 mg/ml. Treatment of peripheral
blood lymphocytes of HIV-infected patients could eliminate infected cells in ex vivo ex-
periments. Although 9F11 did not react with uninfected MOLT4 cells and normal pe-
ripheral blood cells, it reacted with PHA-stimulated normal T lymphocytes. Therefore,
the antigen (Ag) for 9F11 should be a differentiation Ag which could be induced by HIV
infection. 9F11Ag was also detected on lymphocytes of SIV-infected monkeys. Mon-
keys infected with SIV will be treated with 9F11 as a preclinical experients. On the
other hand, human IgM mAb named 2G9 did not induce C activation by unknown rea-
son. However, 2G9 could induce apoptosis of HIV-infected cells including OM10.1, a
latently infected cell line. Those IgM Abs may open a new approach for treatment of
HIV-infected patients.

S1-4 HIV BEEHizz 538895~ IgM £/ 7 O0—F )Ltk
G AN E A =T TRV N N A e 3 ek S L RN T e 2)

b HHRE I R SRR R BB (DAF. MCP. HRF20 % &) »3EAE L T [H) i Al K
DI )62 WHI S 2 b, HIV EGHIIIC G Hidls 3t LT & flifA e & 2 il v i i3 ke o
B, LA L. IgMPilkdKIed 2 & HIV EGSHN & mi R Bl 7 & 280 b o> T
b hMlifdCc X aifEmezRISFIEZRE L, 22T HIVIERAMICHRMICKET S
b bIgME/ Zua—Fdifk (mAb) fEk L7, & b IgM - mAb T&H % 9F11 (& HIV )&
MOLT4 i % 0.4mg/ml ORIEEECTHIAIC X 2 HREWAZE T &M TE. HIVIERE R
I Y >8R Z2 VT D ex vivo EH TRIVEL HIV BRI & T 3, 9F11 & MOLT4
REF AWM X REEZ RS R WVA. PHARRE TV O RBRT RIS FEI D
T. 9F11 $iiid HIV IR T L HBFLE S W3 5L TH 3, SIVIEREFILDY DIRRT S
OF11 HiEMFERL T2 DT, SIVERY L TOERBEGZHEKABRE LTKAZTET
Hb, —Ji. Mokt b IgM mAb TH 3 2G9 MG TEILEE 2R - s, BRI T
H3OMI10.1 & HIVIERMBIC KIS ZR L, 7R F—AZFET2/EHZmML 1
HIV BSERBFICB I 2 LWV 7 a—F & LT IgM i@k o gevE 2 L=\,
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tutes of Health, USA)

W >RIPAB

S2-1. Control of HIV-1-specific acquired immunity by modulation of innate immunity
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S2-2. Epitope-dependent effect of Nef-mediated HLA class I down-regulation on abil-
ity of HIV-1-specific CTL to suppress HIV-1 replication
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S2-3. Protection of hu-PBL-SCID mice against HIV-1 infection by a dendritic cell-
based immunization.
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Japanese Contribution to the Development of an HIV/AIDS Vaccine

Hidemi Takahashi and Mitsuo Honda

Department of Microbiology and Immunology, Nippon Medical School, Tokyo 113—
8602, Japan ; and AIDS Research Center, National Institute of Infectious Diseases,
Shinjuku-ku, Tokyo 162—8640, Japan

HIV/AIDS is still spreading at an alarming rate worldwide. Despite recent advances
in medical treatments for HIV-1, including highly active anti-retroviral therapy
(HAART), most therapeutic drugs remain prohibitively expensive and inaccessible to
people living in countries hardest hit by the epidemic. In Japan, since sexual behavior
among young people has been changing defenseless, there is concern over the predic-
tion that the number of HIV-positive individuals may reach 50,000—100,000 by the
end of the year, 2010. The best hope for individuals living in the HIV/AIDS pandemic
countries is the development of a safe, effective and affordable vaccine to prevent HIV-
I infection.

In general, the major scientific issues blocking the development of a successful
HIV vaccines include ; (1) lack of knowledge that correlates to the effective immunity
against HIV-1 infection and disease progression, which resulted in no definite immu-
nological parameter responsible for vaccine efficacy ; (2) failure to design immunogens
which will suppress virus escape from CTLs, elicit T-helper immunity and produce ef-
fective neutralizing antibodies ; (3) lack of exact animal model for AIDS induced by
HIV-1 infection in macaques ; (4) the extraordinary variability of HIV-1. Thus, any vac-
cine strategy must take into account these issues.

In this session, five papers were selected to evaluate recent progress in under-
standing HIV pathogenesis to develop preventive vaccines, although there must be
many other studies carried out to generate immunity against the immune-deficient vi-
ruses. Together with such information, we will discuss on experimental immunogens
targeted for controlling the HIV-1 primary isolates.
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S2-1 Control of HIV-1-specific acquired/adaptive immunity by modulation of

innate immunity
Hidemi TAKAHASHI
Department of Microbiology and Immunology, Nippon Medical School

Our internal self-defense system is organized with two elements. One is acquired/
adaptive immunity composed of cellular and humoral immunity mediated mainly
through T and B lymphocytes, respectively. Such acquired/adaptive immunity can pro-
vide specific recognition of foreign antigens via rearrangement of receptor gene seg-
ments. The other is innate alert immunity consists chiefly of dendritic cells (DCs),
gamma-delta T cells, natural killer (NK) cells, and natural killer T (NKT) cells bearing
a limited number of germline-encoded receptors that recognize conserved microbial-
derived products. Toll-lile receptors (TLRs) play a central role in pathogen recognition
among those invaliant receptors and initiates specific acquired immune responses by
presentation of pathogen-derived antigenic peptides or lipids in association with their
antigen presenting molecules like MHC or CD1. In the case of viral infection, various
viral products and genetic components are disseminated in the body. The former viral
products may be captured by immature DCs (iDCs) and the latter genetic components
may stimulate the antigen-loaded DCs to maturate via specific TLRs, leading to estab-
lish virus-specific cellular immunity, in particular, cytotoxic T lymphocytes (CTLs) that
control intracellular virions. Polyriboinosinic polyribocytidylic acid [poly (I : C) ], which
might reflect a natural genetic product from a variety of viruses during replication, has
recently been identified as one of the critical stimuli for TLR3. Based on these obser-
vations, we speculated that stimulation of TLR3 with poly (I: C) might drive the direc-
tion of acquired/adaptive immunity to the cellular arm. Indeed, when BALB/c mice
were immunized with purified recombinant HIV-1 envelope gp120 protein together
with poly (I: C) , epitope-specific CD8class | MHC molecule-restricted CTLs were suc-
cessfully primed from naive CD8'T cells in vivo. In contrast, when the same proteins
were immunized with LPS, a stimulant of TLR4, specific CTLs were not primed at all.
Moreover, we show here that iDCs could present processed antigen from captured pu-
rified protein in association with class I MHC molecules in the presence of poly (I: C)
but not of LPS. These results indicate that we are able to manipulate the direction of
acquired/adaptive effector immune responses using an appropriate stimuli to innate
immunity.
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S2-2 Epitope-dependent effect of Nef-mediated HLA class | down-regulation on

ability of HIV-1-specific CTLs to suppress HIV-1 replication

Masafumi Takiguchi*, Hiroko Tomiyama*, Mamoru Fujiwara*, Shinichi Oka'’

Division of Viral Immunology, Center for AIDS Research*, Kumamoto University, Kumamoto,

and AIDS Clinical Center', International Medical Center of Japan, Tokyo, Japan

It is believed that Nef-mediated HLA class I down-regulation is one of the mechanisms that allow HIV-1-infected
cells to escape from being killed by HIV-1-specific human CTLs. We here show that the effect of Nef-mediated HLA
class I down-regulation on ability of HIV-1-specific CTLs to suppress HIV-1 replication is epitope-dependent. The CTLs
specific for 2 Pol-epitopes presented by HLA-B*5101, one of the HLA alleles associated with slow progression to AIDS,
effectively killed HIV-1-infected CD4" T cells and suppressed HIV-1 replication. In contrast, those specific for other 4
epitopes failed to kill HIV-1-infected CD4" T cells and partially or hardly suppressed HIV-1 replication. The analyses of
peptide binding and ability of the CTLs to kill peptide-pulsed and HIV-1-infected target cells suggest that the difference
in the ability between these two types of CTLs to kill NL432-infected CD4 T cells is due to those in the number of epi-
topes expressed on the surface of NL-432-infected CD4" T cells rather than that in the ability of TCR to recognize the
epitope. The present study revealed that the CTLs specific for the 2 Pol epitopes presented by one of HLA class I mole-
cules associated with slow progression to AIDS, HLA-B*5101, completely suppressed HIV-1 replication and killed HIV-
1-infected CD4" T cells, implying that these cells effectively control HIV-1 replication in vivo. Further analysis is ex-
pected to clarify the mechanism concerninf the association of HLA-B*5101 with slow progression to AIDS.

S2-3 CTL-based control of SIV replication

Tetsuro Matano

Graduate School of Medicine, The University of Tokyo, Japan

Virus-specific cytotoxic T lymphocytes (CTL) play an important role in the control of immunodeficiency virus infec-
tions. Recent vaccine trials in macaques have implicated vaccine-induced CTL in the control of the SHIV89.6P that in-
duces acute CD4 " T-cell depletion. Indeed, all of seven vaccinees controlled SHIV89.6P replication in a preclinical trial
of our DNA-prime/Gag-expressing Sendai virus vector (SeV-Gag)-boost vaccine. However, it is becoming increasingly
clear that SHIV89.6P infection in macaques may not be an appropriate model for HIV-1 infection in humans and most
of these vaccine regimens have failed to contain the more realistic challenge of pathogenic SIV.

We have found that vaccine induction of CTL can result in the control of SIVmac239 replication in rhesus ma-
caques. Eight macaques vaccinated with DNA-prime/SeV-Gag-boost were challenged intravenously with SIVmac239.
Five of the vaccinees controlled viral replication and had undetectable plasma viremia after 5 weeks of infection. CTL
from all these five macaques rapidly selected for escape mutations in Gag, indicating that vaccine-induced CTL suc-
cessfully contained replication of the challenge virus. We have intensively examined Gag206—216-specific CTL and its
escape mutant, SIVmac239G2168S. This mutant was observed in three vaccinees that share a major histocompatibility
complex class I (MHC-I) haplotype. In macaques that have other MHC-I haplotype, the wild-type SIV became dominant
two weeks after coinoculation with the wild-type and the mutant SIV molecular clone DNAs. Interestingly, inoculation
with the mutant SIV molecular clone DNA showed reversion from the mutant to the wild-type in a few months in ma-
caques in the absence of Gag206—216-specific CTL responses. These results indicate that the CTL escape mutant vi-
rus rapidly selected in the presence of Gag206—216-specific CTL pressure was at a replicative disadvantage compared
to SIVmac239 in the absence of the CTL.




The Journal of AIDS Research Vol.6 No.4 2004

S2-4 Protection of hu-PBL-SCID mice against HIV-1 infection by a dendritic cell-
based immunization.

Yuetsu Tanaka

Department of Immunology, Graduate School and Faculty of Medicine, University of the
Ryukyus, Nishihara, Okinawa 903—0215, Japan

Mice with a genetically inherited severe combined immunodeficiency (SCID mice)
develop a surrogate human immune system when injected with human peripheral
blood mononuclear cells (PBMC) . These mice, termed hu-PBL-SCID mice, have served
as a valuable model for the study of human immunodeficiency virus type 1 (HIV-1)
pathogenesis. There are two major limitations to the development of strong human im-
mune responses in these hu-PBL-SCID mice. The first is the lack of appropriate human
APC, including dendritic cells (DC), while the second is the lack of a suitable microen-
vironment, such as the presence of normal lymphoid organs and architecture. Each of
these issues is known to facilitate primary interaction between T cells and APC.

It is reasoned that since hu-PBL-SCID mice are permissive for R5 HIV-1, this ani-
mal model should provide us with valuable information for the evaluation of candidate
vaccines against HIV-1. In the present study, we found that transfer of human PBMC,
together with inactivated HIV-1-pulsed autologous monocyte-derived DC, directly into
the mouse spleen elicited a protective immune factor against R5 HIV-1 infection. The
factor was synthesized predominantly by human CD4+ T cells in response to HIV-1
antigen peptides of env, gag, pol and or nef, and appears to be unrelated to the pres-
ently identified R5 HIV-1 suppressive cytokines and chemokines, and thus we call it a
CD4 factor. It did not suppress CXCR4-using HIV-1 in vitro.

The data presented here not only document the establishment of a novel model to
study candidate DC-based vaccines against HIV-1 but also provide data to support the
existence of a unique factor with R5 HIV-1-suppressive properties that can be poten-
tially exploited as an adjunct to therapy against HIV-1.
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S2-5 A novel recombinant vaccinia Dls is replication deficient and efficiently

elicits virus-specific positive-immunity

Kenji Someya', Kazuhiro Matsuo', Yasuyuki Izumi', Yasushi Ami*, Tadashi Nakasone', Naoki
Yamamoto', and Mitsuo Honda'
'AIDS Research Center and ?Division of Experimental Animal Research, National Institute of

Infectious Diseases, Shinjuku-ku, Tokyo Japan.

To be effective, a vaccine against human immunodeficiency virus type 1 (HIV-1)
must induce virus-specific T cell responses, and it must be safe for use in humans. To
address these issues, we developed a recombinant vaccinia virus DIs vaccine, which is
non-replicative in mammalian cells and expresses the full-length protein genes of im-
munodeficiency virus. The recombinant vector is able to deliver big size of foreign an-
tigen genes to the immune systems and generate adoptive specific immune responses.
Furthermore, the recombinant vaccinia virus vector-based vaccines effectively en-
hanced the antigen-specific immune responses when combined with rBCG, DNA or
other vaccine vectors. In the present study, we demonstrate as follows ;

1) We constructed recombinant vaccinia DIs which expressing SIV gag/pol gene
(rDIsSIVgag/pol), which generated SIV gag like particles in chick embryo fibroblast
cells.

2) rDIsSIVgag/pol showed no virus yield in mammalian cell lines tested, but signifi-
cantly expressed SIV gag proteins.

3) Levels of the Gag-specific cellular immune induction in rDIsSIVgag/pol-
immunized mice were comparable to the response of rMVA expressing SIVgag/pol
DNA.

4) Immune-deficient SCID mice were tolerable to inoculation of large amount of rDIs
vaccine.

5) Intravenous inoculation of SIVgag expressing DIs (rDIsSIVGag) in macaques par-
tially controlled pathogenic SHIV challenge.

6) A prime boost regimen consisting of priming with rBCG or DNA and boosting with
rDIsSIVgag/pol elicited high levels of virus-specific positive immunity efficiently.

These results suggest that this DIs-based prime-boost vaccine may hold promise as a
effective and safe vaccine against HIV-1.
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S7-E The HIV-Host Interaction : New Insights from New Tools.

John M. Coffin, Frank Maldarelli, Sarah Palmer, Valerie Boltz, Mary Kearney, Ann Weigand,
and John W. Mellors*

HIV Drug Resistance Program, NCI-Frederick, and*Division of Infectious Disease, University
of Pittsburgh.

To obtain more detailed information about the dynamics and evolution of HIV in infected in-
dividuals, we have developed 3 assays to detect and quantitate virus and analyze its genetic
makeup. The first of these, the single copy assay (SCA) allows us to detect and accurately quan-
titate 1 copy of HIV RNA. In routine use, we can measure as little as 0.3 copies of HIV RNA (or
0.15virions) per ml of patient plasma. The second assay is use of allele-specific PCR (ASP) to
detect specific point mutations such as K103N in HIV RT, which confers resistance to NNRTIs.
Using ASP, we can detect and quantitate mutations at this codon (AAA to AAT or AAC) compris-
ing less than 0.1% of the total virus population. The third assay is single-genome sequencing
(SGS) , in which multiple single cDNA molecules derived from reverse transcription of plasma vi-
rus are amplified over a region extending from the p6 region of gag through most of RT, and se-
quenced. This approach allows us to obtain a snapshot of the genetic diversity within the virus
population in a single patient at any point in time, with minimal assay based error, and essen-
tially no artifacts due to resampling or assay-based recombination. We have used these assays
to study the virus in both naive and drug-treated patients, with the following results.

1. In alarge set of patients with levels of plasma virus that are “undetectable” by standard
assays, we find that about 2/3 have viremia in the range of 1—20 copies of RNA per ml, with an
average around 5 copies/ml. These levels are stable over periods of a year or more, and are
likely to be the source of rebound viremia observed in patients following interruption of therapy.
We do not yet know whether this virus is the result of ongoing low-level replication or is derived
from cells infected before initiation of therapy.

2. In individuals who have been infected for long periods of time and remained untreated,
the virus has diversified to about 1 —2% in the gag-pol region. This diversity is remarkably sta-
ble so that samples taken years apart can not be distinguished by phylogenetic analysis. Simi-
larly, virus populations retain their diversity through a 100-fold decline in viremia following in-
itiation of therapy. Samples taken soon after infection, by contrast, are usually almost perfectly
monomorphic, exhibiting levels of diversity indistinguishable from assay background up to 70
days after infection.

3. In individuals who have failed complex combinations of therapy, including the NNRTI
efavirenz (EFV), the K103N resistance mutation shows a wide variety of behaviors, including
persistence at a level of nearly 100% for 5 years after the end of EFV treatment ; rapid reduction
to about 1% of the virus population and persistence at that level, and a complete switch in the
relevant codon in the virus from AAC to AAT and back again.

4. In alarge majority of patients failing combination antiretroviral therapy, SGS reveals the
presence of resistance mutations in 3—20% of genomes analyzed that are not detected by stan-
dard bulk genotype analysis. In some cases, the undetected mutations are linked on the same
genomes. Since even minor populations of resistant virus are likely to cause rapid failure, bulk
sequencing approaches, while useful for predicting resistance to specific drugs, are unlikely to
be reliable in predicting sensitivity to them.

The implications of these findings for understanding and dealing with HIV infection will be
discussed.
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BEETH-ole T02 I, PEERRCHMOER K238S 2H-> T, itz HIV-1 2/EKL
TRMLIL A, COERIENVPIECHGLTEY., HICVIOBAR VIOSI L & yicitfid s L,
HERMERZECEEBPLLE RS,

2. HIV-1 #5#XD 103 HHD T X /D polymorphism (DWW T

KIO3N (&, b HEL NNRTI LR TH S, TD 103FHD 7 I /RIC1E polymorphism »3dH
V. REEEBRED HIV-1 2N TA83% B7VF¥F=Y R) Tholko KIO3R DEFNESZMEIC N
TOIHEREWRET 5,

S7-2 Amino Acid Insertions in the Proximity of Gag Cleavage Sites Which

Restore the Otherwise Compromised Replication of HIV Variants Highly

Resistant to Multiple Protease Inhibitors (Pl)
Shintaro Matsumi, Sadahiro Tamiya, Mardy Sek, Mark F. Kavlick and Hiroaki Mitsuya

Depts of Infectious Diseases & Hematology, Kumamoto University School of Medicine, Ku-
mamoto 860—0811 and Experimental Retrovirology Section, HIV & AIDS Malignancy
Branch, NCI/NIH, MD 20892.

Background : The emergence of HIV variants resistant to multiple anti-HIV agents represents a
major cause of treatment failure. The virological significance of amino acid (AA) insertions near
the Gag protein cleavage sites in multi-Pl-resistant HIV variants is not known.

Methods : Full-sized infectious clones were generated using HIV isolates obtained from heavily
drug-experienced/therapy-failed AIDS patients. The competitive HIV replication assay (CHRA)
and Western blot analysis were used to examine replication profiles and Gag processing of the
clones with or without various mutations.

Results : Of 6 full-sized infectious clones newly generated, 4 clones were found to have unique
insertions (TGNS, SQVN, AQQA, SRPE, APP, and/or PTAPPA) near the p17/p24 and p1/p6 Gag
cleavage sites in addition to the known multiple AA substitutions within the protease (PR) . CHRA
proved that such Gag-inserts mostly compromised the replication of wild-type HIV, whereas the
primary clones containing inserts replicated significantly better than those without the inserts.
Western blot analyses revealed that the processing of Gag proteins by wild-type PR was im-
paired by the inserts, whereas that by mutant PR was substantially improved by the inserts but
was greatly hindered without them.

Conclusions : We conclude that the inserts seen in the proximity of the Gag cleavage sites in
highly multi-PI resistant HIV variants restore the otherwise compromised enzymatic activity of
mutant PR, enabling the multi-PI-resistant HIV variants to remain replication-competent.
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S7-3  AFBICHf 2 KA HIV-1 DRIK ESEDRE
il K (LSS SR LA AW > X —)

HRBIUOHMW

ZAI0F LD HIV-1 EYYE DM R B EEE LTHIBI A THLSSH ETOM 7 4E M
DN, ZROMBOMFEI LI, FAIDOZERIESILBVBERBEIKRELESRLLE, 20
FETRZAWFHABEDOBEAICE Y HIV-1 BEROHPTED IS ITER - EIELL TV %
G, S MEREFEICOVTEET S,
Tk

FE IR SREE Te T A AWFget > 2 —Tl% 1996 4E X Y HIV IEE OB KED 72 12 35
Pk HIV B 2 i L TV %, Eis (L in-house NIID ¥ % v, protease ¥ & Ohi¥ils
B F O G b T 1.3Kb OEHIEN 2175 720 AN PEZ ¥ (3 IAS-USA DIt ZER Y 2
MEHEVHE L Zzo HIV-1 37 24 TR 7077 —Ealld 5V id env C2V3 HHI 0D R Mk fiF
WICEVHERZLELERUEETESRZ S & ICEAMEZ BB OME/ER ORI 21To 1,
PLHIV-1 IBBEEF OB AL Z D 7 4EMIC HIV-1 ICHEBEF., BENICEDE I RBERNRIZL
TELDZHET 270 BMERIEED 2 VEHBURREEICOWT Y pol s FEHIFENT %217
>
ERBIUOEE

BERBEEFICBOTR,. X224 FRBEOT a7 7 — B EAmMEZ % o8 5
1999 42— ICRIIEVICHR>T WS, —J7. FEXZ VAT R RUGEG R A E2 5
DO E RBRPICHMLTWE I EBHLDIC R oz, % DOIMNPEZERHICZ D HE
DOEMZRTHW L, BHBBEDOLVIZE Y EE (20% L) . hEE 5-20%) ZLT
fKEE (5% R O 3BCHHIN, COMBHEREALGTIHFELTR. ZORKLZ DAL
FEFADOM VR, ZERMPMECKRETHE, ZRBEOMEEN. ZLTEREBYA NV ADH
FHRE IS B TR A I X RS A A N T OB 528 S futz,
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Advances and Prospects of Molecular Virology for Understanding
HIV Infection
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S8-1.

S8-2.

S8-3.

S8-4.

S8-5.

S8-6.

Latent Reservoirs of HIV : Perspectives for Eradication and Development of
Therapeutic Strategies

Tae-Wook Chun (Laboratory of Inmunoregulation, National Institute of Allergy
and Infectious Diseases, National Institutes of Health, Building 10, Room 6A32,
Bethesda, MD 20892, USA.)

HIV-1 J&g: & R ; multiple-site binding (3 &4 (C D> ?

HIV-1 infection and membrane fluidity ; Is multiple-site binding indispensable
for the infection?

JRHMEE  (REARZERZFABLER A I AW TR S B 1)

cDNA FA4 75V RIV ZFIANARY Z—3 AT LI & % HIV-1 #l R SEHT]#E R
+ D HijiE

A lentiviral cDNA library system used to clone an inhibitor of HIV-1-induced cell
death

IMIIFER (AR D AV AWETERT - &G REIFJE fE iR)

HIV HEIC A L7 7 24 V) — 8 3 E O R G B RE T

Structural and functional analysis of accessory proteins essential for HIV repli-
cation

SRR (RS R AR EBEANIV ZNA T YA L2 AT T A )V AW oF 57 )

Pl HIV IGH D5 7R & LT D Tat/TAR/P-TEFD # {5 4 0 37 {4 ki it figt bt
Computational analysis of the 3D structure of Tat/TAR/P-TEFb complex as a
molecular target of novel anti-HIV therapy

BA v (Bl R LR ARG B AW FE R I 47 1 A Y1 °F)

DUARETE HIV &3 & U 47k S 345 R4 HIV

Replication-defective HIV isolated from seronegative individuals at high risk for
HIV infection

PR — (ENERAEE T =4 A5tk > & —)
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BRI LTI, BEMAED ST &7 HIV IERYE DO L & RO 5 7 EPE 5 o
BRZZLD, SHEOMADIELVMEZES L ZHMELTWS, £3. KENIHD
Chun (X. HIVEEHE LS GEEL 72V 2 RBRT O HIV OfFER N E HAART BiEIC K 5 20D
BRZFMCHNBRZRESEOMEMICRE I >TWV a3 EERZWSMIC L. 5D HAART
BEOHBEE FXET M ZMET 5, BHHE. HIV-1 EE0HE —BRETH 2 HIV OHfME~D
W5 h> SR AIC BT % fusion-pore DI ELitE R % B IGHICH 5 212 L. CXCR4 FLERS
F K T140 (I X 2 &L ILEH OFM 2T %, /M. FilzClXE L8 FIA4 757 —
HANGERBEH LR, CDI4 5P HIVEAZHIE T2 2L 2HWELEDT, ZOEHIC
DWTCHiiahdT %, BV, HIVO7Z Z %) —@ETD5 5O Vif & Vpx/Vpr A3 (% HIV
FA TV A IZNRAIDS RAECHBEL LA 2RO L ZEFHIERZ L CHLL YR T HM
L. 5BOMED 2T 2, FAZ. HIVOIEG L)L TOHEE 7 4 IV ADEFICH
HEREZHD Tat HADITEHBERECKHT U THIEEMEE NS AL 7 4~ T 4 7 AD )Tk
ML, YIOTZOEENEGHEOT FREEZSNIC L, BIGHMEEZ S &I LR
HEOMBICHT I BELBNS, EFZ. BBOYUAENE HIVIESRH & 0 58 L 72 HIV O
B REEMRMT O, [ERfER SN Do EBRZRHWIELE, 20 Gag pl7iEls
THO—DDXZ VAF RERIY I/ BESNPEAELEZEZDL LRI VA NVAZTEOD
BIRECHHICM A, ZOMBBEEHME»S5 DDA NAFEENMKTF T2 L 2HET 2, Ihbd
DOWMFERIEEZ. WTFhd HIVD I A 794 Z0VD5r 104 )V AERNI D SHi 12 BB O3
COBENBEILEZRTIDTHE. TRNTOSMEICEZAZDGTOWNBLERZINFET 5,
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S8-1 Latent Reservoirs of HIV : Perspectives for Eradication and Development of

Therapeutic Strategies
Tae-Wook Chun, Ph. D.
Laboratory of Immunoregulation, National Institute of Allergy and Infectious Diseases, Na-
tional Institutes of Health, Building 10, Room 6A32, Bethesda, MD 20892, USA.

The use of highly active antiretroviral therapy (HAART) in the treatment of HIV-1
infected individuals has provided a considerable amount of information regarding the
dynamics of viral replication and has resulted in enormous advances in HIV therapeu-
tics. The profound suppression of plasma viremia in HIV-infected individuals receiving
HAART has resulted in a highly beneficial clinical effect and a dramatic decrease in the
death rate due to AIDS. Nonetheless, the existence of latently infected, resting CD4" T
cells that can give rise to infectious HIV upon stimulation in vitro has posed one of the
greatest challenges to the long-term control or eradication of HIV in infected individu-
als receiving HAART. It also has become clear that HIV persistently replicates even in
infected patients whose levels of plasma viremia have fallen below detectable levels
while on HAART. Recent data from our laboratory regarding decay characteristics of
the latent viral reservoir, identification of a possible source of persistent viral replica-
tion, prospects for eradication of virus, and the pathophysiologic relevance of im-
munosuppression in HIV-infected individuals receiving HAART will be discussed.

S8-2 HIV-1 infection and membrane fluidity:ls multiple-site binding indispensable

for the infection?
Shinji Harada

Department of Medical Virology, Graduate School of Medical Sciences, Kumamoto Univer-

sity, Kumamoto 860 —8556, Japan

For successful penetration of HIV-1, formation of fusion-pore might be required,
accumulating critical numbers of fusion-activated gp41 with the help of fluidization of
plasma membrane and viral envelope, which was measured by electron spin resonance
method using 5-doxyl stearic acid. By heating and treatments of fluidity-modulators,
correlation between HIV-1 infectivity and fluidity was observed, indicating that the
membrane fluidity was indispensable to the infectivity. Increased temperature to 40C
after viral adsorption at room temperature enhanced the infectivity by 2.6-fold, which
was inhibited by anti-CXCR4 peptide T140 and anti-V3 antibody 0.5f,implying that
multiple-site binding of gp120/receptors accelerated at 40C, and was blocked by 0.58
as a post-attachment neutralization. We tested whether the augmented infectivity by
the increased temperature could account for heterogeneity of envelope molecules in
the effectiveness of 0.58 neutralization and T140 blocking. Pseudoviruses infectious
at room temperature were more resistant to both 0.58 and T140 than viruses infec-
tious at 37 and 40°C. Based on the hypothesis that HIVs-1 were carrying heterogeneity
of functional and nonfunctional gp120, forming sufficient multiple-site binding of
functional gp120 with receptors would be required to lead to infection
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S8-2 HIV-1 B & BEFRENMYE - multiple-site binding (3B (ChE D ?
JEHEE  (HEAR KK 2 B I 27 3 2 W 350 S g 5 )

HIV-1 OfEANDOE A ZHE e o RXa—FoREEc & 2 WmMEL gpdl OBBOES
A3, fusion-pore DBIRICHLETH S, EfllEE VA4 NV ADEGHBITE % 5-doxyl stearic acid
’i’ﬁib\t B AL AEIGETHE Lz, BRIREE 2 EMid 2 k42 R 2/EH %5 &, HIV-

Pk & REE & DRI EAHBIBIR AR D S tz, BT YA NV AWE 217V, 40C T
1 Hj“ﬁaﬂf'lf}fﬁ§’d‘6 CIRPAEHBEM U 720 Z DGR X 40C fEAIEICHT CXCRA RFF K T
140 2z 2% E5EICHIES N 2 6. Fili FTRBEREED CE#EICHE>T gpl20 &V
+ 7 % —od multiple-site binding MEESI TV 3 L Bbhl, FlC & 2 BE (BLOH
i) ok, G LI < v (multiple-site binding (Ri#iT & gpl120 DA% vy) HIV-1 %%
RUBERBICT 270 TH D LDRFICEIE, Eii. 37C. 40C Tofifkic ke T
140 2 & % & mﬁﬂﬂi@ Sz kBT, TR EEA HIV-1 P ANC & T140 12 & Kl
MThHolo MEDHIV-1 TERIYANVA-HBRET 2 3 8K gp120 & FEH 8—10 il #AE
THRYDEIMAET 5, HIV-1 OEGICIE multiple-site binding 3% Th v . ML H
DLETFE—RETVANAD gpl20 BEDMATDHLETEREMHEI ATV S LB,

S8-3 A cDNA library-expressing lentivirus vector system used to clone an inhibitor

for HIV-1-induced cell death
Yoshio Koyanagi', Yuji Kawano?, Takeshi Yoshida', Jun Aoki'

'Laboratory of Viral Pathogenesis, Institute for Virus Research, Kyoto University, Kyoto
606 —8507, Japan, *Department of Virology, Tohoku University Graduate School of Medi-
cine, Sendai 980—857, Japan

Expression cloning technology of cDNAs is a suitable tool to identify novel func-
tional properties of genes. We recently generated a lentiviral cDNA library-expressing
system for human T cells based on site-specific recombination system of phage lambda
for transferring cDNA libraries with a minimum loss of its complexity. The total number
of cDNA-transduced cells was estimated to be around 8 millions, which was slightly
smaller than the number of independent clones of the original cDNA library. The
transduced CD4" T cells were challenged with wild-type human immunodeficiency vi-
rus type 1 (HIV-1) and the cells that acquired resistance to HIV-1-induced cytopathic
effect (CPE) were selected. From these cells CD14 was isolated and proved to partially
inhibit the entry of HIV-1 and the HIV-1-induced CPE. These data corresponded to
that macrophages are relatively resistant to HIV-induced CPE and behave as cellular
reservoirs of virions in HIV infected patients. This cloning system appears to allow
rapid identification of gene encoding novel properties in HIV infection and be further
applicable in other system.
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S8-3 cDNASA 7S URBELFIAILANY Z—I(ZL B HV B FOBER
VIS, TR, FEE M. EA B SHERYE T A OV AT - R R S . 2 R
JE R B R SR - BRI 5 )

R a—= 2 7EMEE ORI R K2 S0 ICT B ICBMEDTHMRTIETDH S,
FSUET 7=V A T 7V —ADWMMNFFRIMBEZ e ZFA LT b THRICEEZE FEAD
HHEAR cDNA A4 77V HBIL O F A NART Z—2HFE LI, BXZ 800 Jifild cDNA
SOAMIC HIV 2 &5 31, Mk e (CPE) (Wi %2 M4 U 7= i k#Eh 5 HIV &3 2 1
Hd 2ELEYOREZAAI, Thb DA S5 CD14 Z247EEL. 3512, HH2I2CD14
BlEFZ2 THIRCEATZ L ZOMBEOAPHIVORAZETHCHH TSI EZRIL
foo DB, CDI4 (& HIV ERZ K MICHIHIF 2 C LS & Y HIV SIS & % fll il foe 355
ZRJICHNES 2 C Edbh ol ThE HIVEROFEELENMETSH 3 CD14 Btto~
a7 y7y—IHCPE R &8F, HIVERHCKBOTRENREME R L —HT 3,
VIFUANART B—=DIT A INVARERICB T 2 H - LBEFEEZRET 2 2 0DF RIS
FHATE&2 DS, MOTHICETLZ5ROEMBED S,

S8-4 Structural and functional analysis of accessory proteins essential for HIV

replication
Akio Adachi

Department of Virology, Institute of Health Biosciences, The University of Tokushima

Graduate School

The genome of HIV encodes several accessory proteins that are uniquely required
for viral replication in vitro and in vivo. Out of these viral proteins, Vif and Vpx/Vpr
have been experimentally demonstrated to be critical for viral replication. Vif counter-
acts anti-viral factor APOBEC3G present in non-permissive cells, overcomes its lethal
effect for virus, and thus is thought to be essential for viral replication. Vpr of HIV-1
and Vpx of HIV-2/SIV have been shown to be essential for nuclear import process of vi-
ral genome in viral replication cycle in macrophages. In the absence of Vpr and Vpx,
HIV-2/SIV replicate negligibly in primary lymphocytes in an undetermined way.

We have been working on molecular genetics of HIV/SIV to precisely understand
viral replication mechanism in vitro and in vivo. HIV-1 Vif and HIV-2 Vpx/Vpr are our
major target proteins for study, and we recently have focused on the structural and
functional analysis of these proteins. We have found that proteasome-degradation of
HIV-1 Vif is virologically important process and crucial for the function of Vif. We also
have found common and distinct characteristics of HIV-2 Vpx and Vpr that are virologi-
cally significant. In this talk, I will summarize our recent results obtained by molecular
genetic analysis of HIV Vif and Vpx/Vpr, and discuss about the future direction for
study of HIV accessory proteins.
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S8-4 HIVERICWELT7ZV YY) —EAEDOBEIEEERET
AL (R EBEANIL ZNA d P4 T2 AW £ IV SR 257 BF)

HIV %7 7 LG EMEREE TO A VW AEBICH 2 BRI WG T 7 ) —EHAEZ a2 —
RLTW3, ThbHD7 272V —EHEDS b, Vif & Vpx/Vpr 3 A WV AEBICHETH
5 2 EMEBPICHEHI ATV S, Vif RIEFFMBICHEET 2917 4 VAR APOBEC3G
CEIT2EELBHY . CHAICKVIEFFHMRTO YA N AHBEICHHTH S, HIV-1 D Vpr
BIOHIV-2/SIVOVpx 3207 7—ITOUANAY ) LAOBBITICHETH S, Vpr
& Vpx Dli#E %2R < HIV-2/SIV (XY > BRTIEE A EHBTE LW,

% 3 HIV 8 8RO 350 2 3§ 2 72 HIV/SIV 047 FiEEANM R RE L T & 72,
HIV-1 @ Vif B & HIV-2 @ Vpx/Vpr ZEEMET—~vTH Y. Fic. ThbdHoiEEaE
BIRATICEEP L TR Z2TT R 2TV 3, Iii. WA HIV-1 O Vif O Fa 577V — L5 fiihiz
DOHREICHHDMBETH I 2RI L, £/ LW HIV-2 Vpx & Vpr & iZOWVWTYUA
WA EE LA 257, AT, HIV O Vif & Vpx/Vpr (B3 % il D kR %
L. 77y ) —HAEM RO IOV TRE L7,

S8-5 Computational analysis of the 3D structure of Tat/TAR/P-TEFb complex as

a molecular target of novel anti-HIV therapy
Takashi Okamoto
Department of Molecular and Cellular Biology, Nagoya City University Graduate School of

Medical Sciences

Tat is essential for HIV replication and has long been regarded as a molecular tar-
get of novel HIV/AIDS therapy. Tat activates viral transcription by binding to TAR RNA
and recruiting P-TEFb consisting of cyclin T1 and CDK9. However, the technical diffi-
culties in crystallization of Tat and its functional complex have prohibited structure-
based drug design. Here we demonstrate the 3D structural determination of the Tat/
TAR/cyclin T1 complex using novel molecular docking software. The prediction of 3D
structure of cyclin T1 was performed by homology modeling using MOE integrated bio-
informatics software (CCG, Canada) and web-based 3D-Jigsaw program. These com-
putational results were verified by the experimental evidences obtained by in vitro
binding, cross-linking and functional experiments with various mutants. We found only
the Tat/TAR/cyclin T1tri-molecular complex based on the 1jfw Tat structure coordi-
nates fit the experimental evidences. We then optimized this tri-molecular complex
structure by performing energy minimization. When we analyzed the intermolecular
interfaces between Tat/cyclin T1 and TAR/cyclin T1, we found an intermingled inter-
face between Tat and cyclin T1. Based on these observations we have developed puta-
tive inhibitory molecules against Tat action and HIV replication.
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S8-5 i HIVEEDSFIER E L TH Tat/TAR/P-TEFb &4 N LA &S /RET
WA M. SDERB Y. REHET (%R R KRR R SR 5y T o)

Tat (¥ HIV O ICLEAEEATHY . V4LV AmMRNA D5 ICEET % TAR fcH % 3838
L. P-TEFb ZY 270V — 13232 &ICE>THIV v A ILAh5DEEIEVE 2 e kS
%2, LH»LEHH,. Tat BLWZD TAR ¥ P-TEFb (cyclin T1, CDK9 % ¥ #&LHE &)
EDEGHEOFERALHEE T D 5 Fo OVAMRETE XA WREE STz, F & X, homology
modeling a3 T FvF o7 EHBERMZADZTEZH VT, Tat B &K O 7R REE 73 12 6%
Ll THIINIHBERIAEITTCHEINRTVEZLDERFEEGELE, THbHDF
Bh b, Tat EEZEM L T 2 AR ERAOGHT 7 a3 Hld THREE & o F20

S8-6 Replication-defective HIV isolated from seronegative individuals at high

risk for HIV infection

Ryuichi Hamano
AIDS Research Center, National Instisute of Infectious Diseases, Japan

We have identified a mutant human immunodeficiency virus type 1 (HIV-1) CRFO01
_AE that contains a single nucleotide mutation in gag gene from 4 HIV-1 seronegative
drug users in Thailand. We found A to G mutation at the nucleotide position 75 of gag
pl17 gene (A75G) not changing the amino acid sequence. The mutant HIV-1 molecular
clones were examined for their replication capability. Although the mutation dramati-
cally reduced the level of virion production, it did not affect the amounts of viral pro-
tein synthesis within the transfected cells. In addition, this mutation did not affect the
levels of Gag polyproteins. Furthermore, electron microscopic examinations have re-
vealed a dramatic reduction of the virion production and perturbation of viral morpho-
genesis at the cytoplasmic membrane. These results indicate that the A75G mutation is
attributable to the long-term sero-negativity of individuals at high risk of HIV-1 infec-
tion and suggest a novel mechanism that regulates HIV production.

S8-6 IfABEME HIV BREE K V) 98 S h /- FE I8 HIV
W (ENSREM R A AR > X —)

HIV3#ER I THHD 20 4EMIC. HIV ICEHERTRBIN TV I VL —TFh 5 Geflit.
BREER HH . HIVIEREEB D 5 F A1) . HIVIEGUSH U T HARBDUE 2 £ D iEHil H3 7
Ha3nr, 2D&H5 % A%, CCRED32 EinR#E (%1 1% o) . HIV i =i CTL.
NVWS—THI, v2a77—Y, [gAFRROEBHEIATVSE, . TOEH5BANX
oz HIV #8512 £ 5 & h3H seroconvert L & WREH] & Hits S furkz,

PAED SR A2 B GEFEHE C Y RGER | HiBURRERVPE VM TH 5 & 51X, HIV ICHETH
RTRBINHIV-1 ERCH L THAREIIEZROANZ BT I EREL, 22 THL
. HIVERE B XA T2 FHICEO XA L F = > 5 4 2T high-risk group T % il FEH
HHE (DU) ZNRICHEZITo T, HBRICH D XA F v Wil TIRIEGURE TP H> 5 RIRFIIC
R HH DR HiBUEREZFELTHY., HIVERERDEZ 572 1992-3 Fic ik
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EICH 20% ZHAZ . ZOBE. BYEE, HBURGERILICK T LIF 2R L,

9. mPICER % & subtype @ gag pl7 %Z¥{IET & % primer 2T enroll L7z DU @
PBMC % H\»T DNA-PCR % H\W T HHE 217 5 & I [FH THifT L TV % subtype %]
%€ L7z, HIV-1 seronegative 312 A4 AN HIV-1 BIET7 2% R LI, ThbdDE s RS
. [—HTH 5t HIV-1 B B#E & common references 7> 54T CRFO1 AE TH 3%
HAVHA L 720 4 Ath 3 NN —Hilk T 5 Atz HIV-1 B B & f BT H vz 92THO022
EH—oD cluster B L. 1 AZAION—HIKDHBHZ & cluster ZIBR LT, . THhH
® gag p17 nucleotides % [f]—uig > HIV-1 51E#E 5> 51572 gag p17 consensus sequence
LM $ % &, adenine »* 5 guanine ND 7 X/ RELR & D R VR A mutation % gag
pl7 position 75 (A75G) (CHER L7z COERZWET 22512, 3 AN &— cluster 2B
L 72 92THO022 %*5 infectious molecular clone (G5) %f{EkL. A75G mutant (G6) %
fEM L7z, Clones X —% v Ml TH % 293 MIND p24 I & Pr55Gag DB L X)L
TRARMERI NG o0 HBELELETDO G D p24 B G BL U E LTHWA 93
JP-NHI1 & LT 10% A FICIK P L7z, PAEd 5. A75G mutation & HIV-1 life cycle
early events ICX L THERZRIZILWVHMBHIAL ., /-, late events ZfENI T2 &IC&E
MWETHMBEZHOCTOANVABRZRN T2 L. MERHOY A4 VAR FBEHHEI AT
WB AL, /2. Roldan 5 (JBC, 2004) O#itih5H gag pl17 position 75 Z &
FHI X packaging 2B 1F % NC & > 327 & O interaction (X L CHEL ) & ZFrO>H D Hi &
ERTEY., 7IVBERZEDLE WV ATSC OERIZ Y A IV AD packaging Z M E 3 2 FHhs
MBI N, HE>T. ZOMHIBEREH HIV-1 #E{Z1 D replication Z2HF L. fiRkELTIH
5 ? DU & seroconvert 26 e 7zHHh Rk I b LI, FEAIFAFER RNAI HD X —57 v |k
HALE LTHHTH 2RI i,
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HRHEEHE I 551 3 HIV/AIDS

W% 5 sEE (RPRERERe > 2 —  WRHOESLRD

W >RIAD
S9-1. HIV/AIDS BB HHC 351 2 BE NS T i —K W 8 B T B 2 > & — SRR R (2 36 U
ZERTHi A RF4 > 2003 Z2HbC—
WHIE— (FZR)RNLC 8 yEHEE S X —HRD)
S9-2. HOMTIA AHbhrdh
INERRENE OREERER A OFES R
S9-3. LREBEIEARNC BT % HIV &Y /AIDS BEFDFRE L [ EE M
ORI (KRR SLRE G R > X — L ESRL

mE 5

At D HIV &G . AIDS BF ST 2B 0MBIC & Y, BEE. BFRDAD L SIS
AWEBEREL»PZ52EEL,. VLYWL EBMEEYELE LTHEAENZBL 3EESMBH ATV
%, CHHEOCEREE, BFE IR RERINMH 20 Z WA ERE 2L EE TS LMAZTE
TWV3, ZSHOYYHEIVLTER. ZHZRHIV/AIDS BEIC BT 2 HMERTY—RKLTH
ZR3BDOURI AN BENZL., FEHMOE X YRR ICE TS HIV/AIDS D & 2H
B2 & A WRHERRESEE I & 5T HIV/AIDS (233 2 ik 2 FiEE L. mpr o
DEHSGHELTSH I ZHNE LTEML .

FIMFENENC L SR > X —lF oM IE—e4 12k THIV/AIDS Rl Ic B %
B NIE S P Ri—R ER BE Pt > 2 —lBHRIR B T 2 R THiH A K54 > 2003 2
DS EE LT Ol 7L 2003 IS KIFICSUIE 8 ik ER BER TR+ > &£ — (CDC)
DOWEZHICB T 2T AL K74 P REHERIRILICEE S W8 DTH Y. HIV/AIDS B
BEZRCHT 2 BYETHi DA% S FHERBIERICE T 2 EEMRCEVTRAESEICL D
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