HIV-1 JERI L > TEEBT 204 b A 3l
fakk & PBMC TREIERZRIPIETIHIHOL,
HBLEVWLOR Doz, 2MHBUEOEEBEZA
BLEXGE. T MlakTI@BL THKRT ST
A N4 E MCP-1 DHThHoTz, Tk CD4
BtE T Mifa < b I HERE S 7278 PBMC *° B-
LCL TREHNRR LI -T772D, CD4 Btk
T MfRICxtd 2 HIV-1 R K DRFEE 7 v b
ZY v hELTHERRYA A v EBbhi,
ZDIEH, CD4 Bt T Mg & T HEfIER 2 FEE LA
rko@yaEbE R LI b DI IP-10, IL-8
NHd, Thbb CD4 BB T MR 5 HIV-
1 Rz 37y 7YV bELTHEREBRDR
%, Primary MifIC 31T D2 EENTIER T 5 &, CD4
BtE T Mifae: PBMC CREEOLE&Z T VA
kA 121X G-CSF. GM-CSF, IL-1b, IL-6.
RANTES. VEGF 3% %, 727> TH IL-6 T 100
FLUEEWIELWRERBEEARD 5. CD4
Bt T #MIRICX4 2 HIV-1 B2 RE LR
Al-OICFRTHD EEbN S, THkKS CD4
BtE T Mile TR 572 PBMC IZBIF5H A b
A CEBNT CD4 Btk T MERILIA ORISR
M3 o%A bAoA REHEEbRLD, B-LCL
THORIGHNR NN =72, HIV-1 ZFEITK
4% monocyte/macrophage RAMALIZ X D S % X
BLTW2bDEEXOND, TOREHTA
R A& LTiE IL-5, IL-10,
TGF-1 3% %,

—F. A NVRARBEE S TERRED LV
DHREBNIETT 29 A MUA IiZid CD4 B
T MR T IL-S. IL-13 b D, Zhbb CD4 Bk
T MfEICx3 2 HIV-1 BEREZEELEAD
DICERATHD EEDbND, TLUSNDOEA I
FEHEIE VAL TOREICBITZEHTHY £
DEYZEREZRITT S TRV,

IL-17. MIP-1a,

D. B%&

ABHRTIREE,OBBERECYA AL
Tu T rA Y IBRITXAENHEA LT, HIV-1
BRI EHEZHET I LTIV TANLR
BBECOBED O THREMFRIREE LW

T 2ENRFARETHL EEbhz, LD
AWK, RERREZTCHTLZEICLY SIV
Lo THEINIZENTY 7T PR
DRER & 72 5 R BEFHETRF 2 RIET 550
AREIC e B LS T, BIRFR TIE YL L E

I T cross react T AHAREICIRY BH D2, &K

RTHRELL 42 BEETOYVA bA %2V
NTRIAT2EIRETH D03, SHBROEA
WHEW, T2 FURERRT D29 A b AA
7y bV U MEREL. £EDORRMOEMEL
ENTWHREMBERET DI L bAREL B
DPID,

AFEERFR D> 51X heterologous challenge HHIMEIZ
EEREE LRV, SIV BIRICEIS L CTEET 5
YA I EFHRETOHREELH D, BHIZY
IFUNBERMT DA N AA U DPERIET
BEDITIXFET 7 F o BIT B SIV ERYLE
A% CD8 depletion #% D MiE%#MAEICLET S
ZENEELEDbND,

mutant

E. f&
FA MHAT VA EEZFATHIEIZLD,
deglycosylation SIV mutant {Z K> CHEEIND T

7 FUHNROBERTFERET 220D EBE
BELT, UANVAERGEICEET DHER T
EEICRET 2 Z A EEL Bbh b,
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X1. £EMEICEIT 3 HIV-1 RBABET IS NI URET 07 7 A VOXE,
AREMIFLIC HIV-1 2 BB TAMBCEHNTIYA " A VELABDOLEERLELD, EBOD
BRNLORET, BEBNEL RLEHETFTHLOEZHALIVATRYT, MIRERIZHEHE YA
KB A VR L HIV-1 BRIC L 2E8% b &1C U CORERERICI T 2 0 ERE 2 T3 2 F 257
BEThdD,



JEA B EAT R M (RSB HEAENT IR )
SRR TR &

BRRIRT A XU A NV ARDOREI& HIET 518 ERE - IREAS R E,
Se R XY R o> [ & AR AT
SHEFEE PR M REER KSR
MEEE EWEME Simian Immunodeficiency Virus (SIV)D U 7 F -
DRBEAFFS N TWD R, £ OREINECHE Y MaOMEES AR Lk
BHIFIERARIRAETH D, SEEIIEKREMEK D Human
Immunodeficiency Virus & OFH#a x £ SHIV, FESH/RIBLE BERASG 23
Gl gligz AvT, SFEeEEEMRE eF LA TR, SHICHE
BT 21T > T, TN TN EEME(L L7, SHIV, ASG B D%, HEMSE
BRSIV239 HREIC LD F ¥ LoV %1TH & THIlER, BAIRIZE bIC
B LTk Y ., SIV nef MR S A LTV e, 20 THl#EWE T Ml
D~—H—Tdh 5 foxpd3 OILTZIF N SHIV, A5G & DR TR > T
2o TRDOHASG ITHMBEFE T foxp3 BHEMAAE L £< . SIV239
DF % L VTR LeDZxt L, SHIV CIREME L THRL, Fr L
YURIHEM U, ZhbOZEED LM T MAMEREME SIV U 7

FUBRORERIE T, EELKRBEEOTWVWD I LA REBINT,

AFFFREH

AIDS FBDT=DIZH hieFikD—ok
LT.W\EEV I FURHMbNA TS, SIV
DY v s — METNVE AV ERE T,
%R £ Simian Immunodeficiency Virus
SIVKRICL 2 REOFHELFEa Y b
—VBEHRFEO—DLEZLNTVS,
F KB R SIV & 21X Human
Immunodeficiency Virus (HIV) & —#8 2 %8
¥z 7= SHIV, BESH{O—E &R\ I =
ASG BEIb N TV B,

SIVhx~Rua—7EHEnv IZIIZ&D
FESHRMML TR, ov A LR LITR
72 % RIS R R o TV, ABG 1,

EIREMERR & RIS VA VA&
D=7 %2501, 20, ELIEBD
L. #&iiZhiz o TR Z R T EHRR
MREIRR2ZHERT, 01T, &R
JRtE SIV239 #F ¥ LU VERELTYH, £
DRELEEHE, W2y be—L$+52
EBRBHALMIR-2TWVWS, E-TASG 31T
U, EREM SIVDOY 7 F o3RI 6
DIEDR, TNOHERERINDT-DIZH
BIhsgEmyfia, 72132 0MEER
EZOVWTHLNIETANEND S, &4y
B TIE, SHIV, A5G DU 7 F U 58
DR THFEINDIBEEINE., Thbbhg
YR OFEE)NC OV T, S %R



IR RO E BT X - TEE{L L.
®, BmET LTz,

BAFZE 71k
(MEH Aunsnzgmizngyns 7 h s
PN FRATHD, EEREFEELLT1. SHIV
NG Ik, mHENE SIV239 2 F v
LY Lz 8 il (Mm9701, Mm9705,
Mm9711)., 2. SHIVOAMBEE I 1
il (Mm9704) 3. ASGHKE SN, &
JRIRME SIV239 #F ¥ Lo v Lz 3 f
(Mmo0135., Mm0139, Mm0140)., 4.
A5G DA BFEE STz 188 (Mm0137) @
4 BRI, EREVREMRR 21T o 7,
(B LRI mR) M, BEY 3
#i. BHEIEEY R il XU NEZ /T BV
ATNTE REE, X774 a7 my
ZEERL, ¥ 4pum ITHEY LG EE
LA, SEORRIRIZEBOAZ L L
7o —WRPLIE L LTHL CD3 Hiufk GA. T kg
~—7%—), Bl CD4 #ilk (~ 1A 3—T Hifz
~—H—), ¥ foxp3 Hifk (KM T Hika
(T-reg) ~—X—). 5t CD20 #iifk (B
fa~—4—). $l granzyme B Hif& (NK/T
Hifa~—5—), HLKi-67 fifk (MR~
—H—). HiSIV nef fifkZz A iz, HU~
—i{Z HRP pE&shicfiv~v A7)
ViR Rk L L, DAB TREALI,
(B RN 2T OMRREAR T A M
DY g E & EIR AL fEIER IS AH Y T D BVARA
B U > 3 #§ (periarteriolar lymphoid
sheat; PALS) BNEARNALL MR TED
Eifg% DP-72 (A Y /3R) TED A,
Image J THEtT L7=, CD3 & CD20 D54
BizBW T, X100 OxHL v X T
100um X 100um % 5 » FrEL Y iA A, BEfE

TV 7HEfEZ Al 100um X 100pm &7
D DOFHEEH LTz, oFiikicks T
X200 O LV > AT 50um X 50um % 5
FTELY IAZ . BEtEMAa% 2 3t #), 50um X
50um H7z Y OFEHEE H LT,

CHF ekt R

FTRTOFHBIFERIT Tablel (TF & D
WY THDH, CD3 Btk= Y 7k SHIV+
SIV239 DFEIE 1404.2um2 . SHIV O A D
BE 13 19522 um? . A5G+SIV239 @ B 1%
1159.5 um2, A5G DHDEET 2733.2um?
72 o7, CD20 Btk = U 7ix SHIV+
SIV239 D E 2952.5 um?2 . SHIV O HD
B 12 5179.6 um2 . A5G+SIV239 @ f 1T
3747.6 um2, A5G DADEET 4589.5um?
72572, CD4 BEMEMIfR 1L . SHIV+ SIV239
DOIEHLAN T 122.5 /2500um?2 | BHAREFH Y
%4 (PALS) T 675.7/2500um2, SHIV
DOAHDIEMAN T 158.2 /2500um? ., PALS
Tl 1117.4/2500pm2, A5G+SIV239 DA
N T 167.0/2500um? PALS T X
865.7/2500um2, A5G DA DIEAIN T 173.2
/2500um2, PALS Ti¥ 1502.2 /2500um? 72
-7z, foxp3 BEPEMAEEIT. SHIV+ SIV239
< 177.6 /2500um2 , SHIV @ 7% T
116.6/2500um2 .,  A5G+SIV239 T
105.1/2500um2 . A5G @ A T 299.6
/2500um? 7257z, Granzyme B BEMEHEAE
¥ux. SHIV+SIV239 T 298.5/2500um2,
SHIV DA T 427.8/2500um2, A5G+SIV239
T  319.9/2500um2 . A5G D A T
377.2/2500um2 7= - 7=, Ki-67 BBPEAI AR EIT .
SHIV+ SIV239 @ J€ M & # [» T
123.8/2500um2 . & M@ & & # T
68.3/2500um2, PALS T 112.8/2500um2,



SHIV o Z Oy fa e .0 T 477.2/2500um? |
T8 R0 % H# T 140.2/2500um2, PALS T
184.8/2500um2, A5G+SIV239 D& faff
D T 193.4/2500um2 | I K3 0 & B T
56.9/2500um?2, PALS T 131.0/2500um2,
A5G DAHDIERBEH LT 110.4/2500um2,
T8 B #% 4 T 37.4/2500um2, PALS T
120.4/2500um2 7= - 7=, SIV nef BEHE#l AL
i¥, SHIV+SIV239 T 3.0/2500um?, SHIV
D & T 9.8/2500um2, A5G+SIV239 T
6.7/2500um2, A5G ?D 7T 18.4/2500um? &
W b A ETE o 7,
EEANEDEB R, ERRMERZ BMT
BELIZHTEEELTEY, FrL oy
T L. MiRaosfmT Y 7 oML
D llc, TOHFTHE—RIRDEBEZRLT
D73 foxp3 T S35 T-reg 72 272, A5G
BEREGINTHTIIMOER & FRICTF ¥
VU ERTOTBTREL TWenlzxt L,
SHIV R 5 SN 7= BT L Tz,

D. &%

&SRR IERR SHIV, A5G (Zx19 2 AR
MRk SIV239 5T, WTh bR&EEY
MROBES R bz, REBWIIVThH
H AIDS JER R EB RN &, F¥
LY LTBETE HIT SIV nef BHEMEDS
DN b, WENa br—LER
e ECREBYHMBEaNRLREoTNE L
EZxbhic,

FDOHT T-reg DEEZ T E XE L
2Tz, SHIV OBz xt L .ABG D
B Tk CD3 Bt fEk, PALS @ CD4
R BT 1.6 52 h o7z, foxp3
IBPEREAL 1349 2.6 fE %02 o 72, ABG Ik -
TiE< T-reg "FHEINDZ EBHLNE

eolc, TRENIC SIV239 OF ¥ LY
1T 9 &, SHIV Tid Treg I3, A5G
TIIBE LTz, SIV OHEFE SRR I Y
IZBWT Treg BWEFET D L ENTWVD,
725 SHIV TILIRED & 5 F2EE il X
nNTWEbOD, FY Ly VORBREIZLD
AN HI-REREN Treg OB L LT
BEn-boeExbhiz, —H. ABG T &
D BRWHREBHIE S ITo/=Z & T, Treg
BBE LD TERV»EEZ BT,

E.#&#

SHIV &£A5G D& EIZL BV 7 F U8R
IR BRI T MALR S, B MR35,
mE OB L LTEEIN, £OF T,
IREEHIE O@EEE > TV DHDIE, WL O
DREHBOFTHE—, BEROZEERRLR
2Tz foxp3 BEEMAE, 37205 Treg
TRV LRl S iz,
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Table 1 SIV7Y) S¥5d% 7 5ERM0 ##

a 1o Kad SHIV n5G
AL : o i SIvV239 (=) SIV239 (=)
CD3 Nm? 1404.2 1952.2 1159.5 2733.2
, Follicule 1225 158.2 167.0 1732
cb4 2500 Tm” pal's | 6757 11114 8657 15022
foxp3 {EZ500 Mm? , 1776 116.6 105.1 299.6
CD20 Nm? ' 29525 5179.6 37476 4589.5
Granzyme B {82500 m? : i 2985 4278 319.9 377.2
Follicule; GG 123.8 477.2 1934 1104
Ki-67 {82500 "m’ Follicule; MZ 68.3 140.2 56.9 374
PALS 112.8 184.8 131.0 1204
SIV-nef {82500 "m’ 30 9.8 6.7 184
PALS periarteriolar lymphoid sheath
GC germinal center
Mz marginal zone

Fig. 1 Foxp3D &y, SHIV+SIV239 (a). SHIVD
#(b). A5G+SIV239(c). ASGDHA(d).



AT BERFEN MBI & (RIFEEBHEEN REE)
SRR &

IAXEMETILELTODH=Z A4 HFILOWHE

MR HE - WA %
EEABMET FREAERFEMELL F— HEA

=

ITA XTI FUMREICBNW TN, ZETNVIBO TEETHY, CNETTHHFY
Ne WA XU 7 FUHEOHREITZ V., L LIEEOREIIRNT, THF5FLD
FRARLEMIZE > T, = ATA N AR T EREZESCRENRERD Z LA RE ST,
DD, FFEDEMDT 7PN % ERIEAT 2EMAEL 20 BEL-EROM
W REEIRBIZH D720, FHI- 2V LVEMET LVORENRLEETA TS,

AW TIREHE L ORENHA ST, 2 OBERICEEBEREN TS SPF =4
PALERNT SIV W=7 A FNVOBREZROMSLZRAR, F-RzA XHHET L DORR
ICH Y flde, 4BHO N =7 A FNIZ SIVmac239 iy F7 u— 2@ L1 2 A, 2BTEN
BRI Z R L, TNORBRERGREZ T =27 4 I8V T, SIV B RAHIaME s
(IFN-y ELISPOT Assay) 3K ONEME%RRE (SIVGag FrEPUEM) Z2BIEL-E 25, Hi
BBRERTH= A PRV TREIGERRBD b, TNOLDORENL, H=rAF
VD SIV DIFIENR—EHB LR Y | 5% T A XEYET IV E L TORTREMNRE S iz,

A. BFFEEH

TA XTI FURBIZIX, FAEWET
NBUEBETHY, DA XU 7 F B
ZNT AL RNT-EBMERRITDI
TWbd, LnL., THFFILDOREREM
XKoo T, =4 XA NVARICKT AR
MERDZEVREZINTWDD, #Hiz
RN A ZEHPET ABRO HND,

Yo ¥—iX, SPFlbEnisV—72
A=A FNVEEHL, ERICHEETDZ
LBFHETH D, =0 A FNET H5F
NED BPNTHRNG L, HRP TR 722
BERICANGRLTWS, LrLTA X
T A NVRITKT DR - WRE L Vo7
FHMRFRIII TR TV R,

AR T . Yo ¥ —TEREBERE N,
PEHNRO R & T > TV 5 SPF =
JAFNLERNT, YALERERLT A LA

(SIVmac239) DIRREZH SN T5, =
NETOHET, =74 FNLICERETS
SIVmac239 327 a— 2@ in vitro DFEMT

EREZTWD, REEITY A NVABEREE 1
FEMDO ANV AT— KR CD4+T HIRaDEY
., SELEIZOWTHRE L,

B. #F9E 5L
l. BRERT Y 22—V
Vo ¥ —EHERL TWVEAL Y Ry
TE., 74 VEVEI=IAFLERHNT
SIVmac239 OIFREEZ A L NNZT 5, KPEM
2 BEIZ L EH 10°TCIDs, % AR I B2FE
w179, #HHEE%, REFMICROLZIT\V, M
RO T ANV 2 —$° CD4+T Rk
OBER L OB EREEREZIT.,
2. UA VR 2 E—HE L O CD4+T ik
TANVR =L, NS A VR
RNA Z#itH L. SIVgag % 2AY Primer 33 &
U* probe % FiV T Real time PCR 1T 7=,
72 CD4+T M OEEIZIZ, 7u—H
A MA=FZ—ZHNTRF LT,
3. MfatEfeE Ot (IFN- vy EA MR
DR FE)



SIV HiR BB Z TV 7 v =T A )V
2B SE-BCHFKD B-LCL %
APC L LTHIA L, BB L 7 migds 5657
L 7= PBMC &3tb5#9%5 2 LT, SIV
B EA TFN- y FEA MRS 2 HIlE L7z,

4. RMESRIZE O (Huilh)
SIVGag 272 1gG B & )&+
B, 2 EREAR LML AT
ELISA #EZ1T~> 72,
5. fRERmE A~ DEE

AR CIIE M ERBFEDOLERER
ETOERRIFECHETEY e M T
FREII ATV,

C. BFoEfE R

1. UA LR E—¥E LU CD4+T #ifa
DB EE
SIVmac239 ##fE L7-A » RV TER
IO T 4V CVEI=IT AL, ENE
n1ETHOYTERICENVTA LAY —S
(2.6 X 10"copies/ml, 4.7 X 10 copies/ml) 73
BRSh, 2o oHFERYE (10°~10
copiesml) LEEH LN (K 1A), £
CD4+T Mtk D EhREZ Rz & = 5 JEEY
JU2 BEIX, B 30 BECTEMARALR
1R7o T3 HERER 40 380> DR & I B3
Hbi, ERE% S0 HEAEBx 5 & 500/l LA
T&Ah oA XE#EEERE (ARC) L-UL
F TIKT L72(X 1B),
2. SIV FfRA % UG

SIV 4 Bt RE RIS Z B C Bk
BLCL LV 272 =T A NVAZANE
ELISPOT assay % fe~r L7=(1X] 2), & D ik
ERWT, U4 VAR 23, 42, 52 8O
PBMC #% fH\ T IFN-y ELISPOT assay %
iTolb 2 h, HifeBer mt =0 A4%
TR, @V STV R B A A ME S % SRS A3
HFEINT(X 3), £7- SIV FrEA7L Gag
HAERISCRBWT Y, BB =714
MZBWTHFERHER S 2(X 4),

D. & %

TA R IFUMBETHWONET BT

FAL DT A ZEPYERIL. HRPTITOR
TWb, LLERSTAFFNLORE -
FRHEICL Y VAN ADREZMENRRRD T &
DHEESNTEY, THFFVIRbST
4 ZBMETADBKLETHHLEEZOND,
H=7 A Pix, HRFTH S D DY
JEOFFEICHVWbN TR, ERICH=7
AL EHWEZA XTI F MR LT
hTws, LaL, =74 %1 & SIVD
S REIZ [ DR R TR I3 AT L TRV AR
W, FOEHT A REMETNE LT, H
= AFNERNDRBIE, SIV ORFER
LT A=A PN DREH - ZRHICL DY
A VA D FZERLRFEINEZ I S DN
THDOIBODTEHETH D,
AFFETIL, 2 HOD =7 A FIT SIV
DEFGIR Y MR35 Z L R, 7
Brot e Rz, MRaME R B K ORISR
BEFESTH LR LT, — T, E
HIZE DA NREROERITIBO LN T
Bo3, -FBEAEER O YA VA
o B —#° CD4 +T MR DBYRE, HIEIEE
WWHEEFBRDLNTWARY, D Eh
HELRDSIVED=T AP NORYLFERR
2TV, iz A X@HMET AL L LTO
AREMEIC OV TRIEL TW FETH 5,

E. % @

J1 =27 A YLD SIVIFER L O IRE
BHLMNRY, SHBTA XTI F MR
OEMET VL L TORREMSRE I,

F. f@REfaréism
L

G. WF7E3F
1. amLFEE
1. Yoshino N, Kanekiyo M, Hagiwara Y,
Okamura T, Someya K, Matsuo K, Ami Y,
Sato S, Yamamoto N, Honda M. Intradermal
delivery of recombinant vaccinia virus vector

DIs induces gut-mucosal immunity. Scand. J.



Immunol. 72(2):98-105. 2010.

2. FRREX

L KRN, FA S, . FET
ok BRI —  HUFERLAS A R O g
3B KB EFFRIRET TRk 22 EER
B B BRI X ERE AT R 2 B ANERE A%
WEYS. FEE, 20109 A 128 (A)

H. 5n8904 ERE O HHFE - BERI (FPEZ S
r)

S adunl

L



A VA NR A% * 4712125

W 4703028
1. E+08 - 4704044
1 E+08 * £708084
1. E+07 -
1. E+06 -
1. E+05 4
1. E+04 -
1. E+03 4
1. E+02

Plasma viral loads
(copies /ml)

0 10 20 30 40 50
B. CD4+THE %K Weeks

3500 -
3000 1
2500 4
2000 4
1500 ~
1000
500 1

0

CD4+ T cell counts /ul

B1. SIVIEERE 7 = 2 £ FAD RS T A4 VR 2 (AN L UCD4+THIROHEB(B)

X SIVEBRY v
sva‘ffﬁ?ﬁﬁﬁ&x #71325
2= 74 A #703028

Fo

BIMRE - , @ A ; PBMCAYRE
@ Effecter #JY

B-LCL iz
#712125
gm Thife BN e DAL IEREST

2. 8§ CH¥B-LCLB X USIVHEREMMR L T 7 V=7 94 A X AW ELISPOTEORM



IFN-y SFC/10¢ cells

Anti-Gag antibody titer

LRI ; RX D 2 V=7 94 M AGag-Pol

Effectorfii@ ; PBMC
%200 EmkasH EM%kse M
500 - 800 140 1
400 - 500 120 A
100 o
300 1 ﬁ ' 80 -
200 - 60 ~
200 1 40 4
100 ~ 100 A 20 -
0 0 - 0 4
v Yoo v P
K ": » > >
&S e?‘ {\f &S @f @g & i\y “\y
3. sivigE g ot g
= 4712125
- 4703028
100000 + * #704044
#708084
10000 | \."\.‘:::’_':
1000 =
100 +
T— T —- - - &
10 L - - . - k3 L = - - - . = Ld - L - %= ¥ =® § € =% - - - -
0 10 20 30 40 50
Weeks

4. SIVERESR O aNEE



II1I. A E R FEOoFITICE 3T 5 — & &K



FFER RO FIITICEE 35 —&E&

RRE KA WX EA A REFFHEL | BF | XU | HRE
H =
Sugimoto C, Watanabe S, Naruse | Protection of macaques with diverse PLoS ON 5(7) |:el1678.| 2010
T, Kajiwara E, Shiino T, Umano |MHC genotypes against a heterologous
N, Ueda K, Sato H, Ohgimoto S, |SIV by vaccination with a
Hirsh V, Villinger F, Ansari AA, |deglycosylated live-attenuated SIV.
Kimura A, Miyazawa M, Suzuki
Y, Yamamoto N, Nagai Y, Mori_
LK.
Naruse TK, Chen Z, Yanagida R, | Diversity of MHC class I genes in Immunogeneti | 62(9) | 601- 2010
Yamashita T, Saito Y, Mori K, |Burmese-origin rhesus macaque. cs 611.
Akari H, Yasutomi Y, Miyazawa | Immunogenetics.
M, Matano T, Kimura A
KiF B
Wichukchinda N, Nakajima T, |TIMI1 haplotype may control the AIDS 24(11)| 1625- | 2010
Saipradit N, Nakayama EE, disease progression to AIDS in a HIV- 1631
Ohtani H, Rojanawiwat A, 1-infected female cohort in Thailand
Pathipvanich P, Ariyoshi K,
Sawanpanyalert P, Shioda T,
Kimura A
Itaya S, Nakajima T, Kaur G, No evidence of an association between |J Infect Dis 202(5)| 815-816| 2010
Terunuma H, Ohtani H, Mehra |the APOBEC3B deletion
N, Kimura A polymorphism and susceptibility to
HIV infection and AIDS in Japanese
and Indian populations.
Naruse TK, Chen Z, Yanagida R, | Diversity of MHC class I genes in Immunogeneti | 62(9) | 601- 2010
Yamashita T, Saito Y, Mori K, |Burmese-origin rhesus macaque. cs 611.
Akari H, Yasutomi Y, Miyazawa | Immunogenetics.
M. Matano T, Kimura A
Sugimoto C, Watanabe S, Naruse | Protection of macaques with diverse | PLoS ON 5(7) |:we11678.| 2010
T, Kajiwara E, Shiino T, Umano |MHC genotypes against a heterologous
N, Ueda K, Sato H, Ohgimoto S, |SIV by vaccination with a
Hirsh V, Villinger F, Ansari AA, |deglycosylated live-attenuated SIV.
Kimura A, Miyazawa M, Suzuki
Y, Yamamoto N, Nagai Y, Mori
K
Ei® EHE
Takamura, S., S. Tsuji-Kawah | Premature terminal exhaustion of F | J. Immunol. 184 4696- 2010
ara, H. Yagita, H. Akiba, M. | riend virus-specific effector CDS§* 4707 ‘
Sakamoto, T. Chikaishi, M. | T cells by rapid induction of multi
Kato, and M. Miyazawa ple inhibitory receptors.
Tsuji-Kawahara, S., T. Chikai | Persistence of viremia and producti J. Virol. 84 6082- 2010
shi, E. Takeda, M. Kato, S. on of neutralizing antibodies differ 6095

Kinoshita, E. Kajiwara, S. Ta
kamura, and M. Miyazawa

entially regulated by polymorphic
APOBEC3 and BAFF-R loci in Fri
end virus-infected mice.




seronegative individual.

Takamura, S. and M. Miyaza | Response to comment on "Prematu | J. Immunol. 185 1349- 2010
wa re terminal exhaustion of Friend vi 1350
rus-specific effector CD8" T cells
by rapid induction of multiple inhi
bitory receptors.”
Naruse, T. K., Z. Chen, R. Diversity of MHC class I genes in | Immunogene 62 601- 2010
Yanagida, T. Yamashita, Y. Burmese-origin rhesus macaques. tics 611
Saito, K. Mori, H. Akari,Y.
Yasutomi, M. Miyazawa, T.
Matano, and A. Kimura
Sugimoto C., S. Watanabe, Protection of macaques with divers PLoS One 5 el1678 | 2010
T. Naruse, E. Kajiwara, T. S | e MHC genotypes against a heterol
hiino, N. Umano, K. Ueda, ogous SIV by vaccination with a d
H. Sato, S. Ohgimoto, V. Hir | eglycosylated live-attenuated SIV.
sch, F. Villinger, A. A. Ansa
ri, A. Kimura, M. Miyazawa,
Y. Suzuki, N. Yamamoto,
Y. Nagai, and K. Mori
LOLSa
Aoki T, Miyauchi K,Urano E, |Protein transduction by pseudotyped  |Gene Ther. In press
Ichikawa R, Komano J. lentivirus-like nanoparticles.
Yanagita H, Urano E, Structural and biochemical study on the | Bioorganic & |19 816-25 2011
Matsumoto K, Ichikawa R, inhibitory activity of derivatives of 5- Medicinal C
Takaesu Y, Ogata M, Murakami |nitro-furan-2-carboxylic acid for hemistry.
T, Wu H, Chiba J, Komano J, RNase H function of HIV-1 reverse
|Hoshino T. transcriptase.
Suzuki S, Maddali K, Hashimoto |Peptidic HIV integrase inhibitors Bioorganic & |Sep 1 |6771-5 (2010
C, Urano E, Ohashi N, Tanaka T, | derived from HIV gene products: Medicinal 5;18(1
Ozaki T, Arai H, Tsutsumi H, structure-activity relationship studies. |Chemistry. 8)
Narumi T, Nomura W,
Yamamoto Y, Pommier Y,
Komano JA, Tamamura T
Suzuki S, Urano E, Hashimoto Peptide HIV-1 integrase inhibitors J Med Chem. |Jul 22 [5356-60 (2010
C, Tsutsumi H,Nakahara T, from HIV-1 gene products. ;53(14
Tanaka T, Nakanishi Y, Maddali )
K, Han Y, Hamatake M,
Miyauchi K, Pommier Y, Beutler
JA, Sugiura W, Fuji H, Hoshino
T, Itotani K, Nomura W, Narumi
T, Yamamoto N, Komano JA,
Tamamura H
Aoki T, Shimizu S, Urano E, Improvement of lentiviral vector- Gene Therapy | Sep; 1124-33 |2010
Futahashi Y, Hamatake M, mediated gene transduction by genetic 17(9)
Tamamura H, Terashima K, engineering of the structural protein
Murakami T, Yamamoto N, Pr55Gag.
Komano J.
Hamatake M, Komano J, Urano |Inhibition of HIV replication by a Euro J Immu |May;4 |1504-15 |2010
E, Maeda F, Nagatsuka Y, CD4-reactive Fab of an IgM clone nol. 0s) |09
Takekoshi M. isolated from a healthy HIV




Kariya Y, Hamatake M, Urano [A dominant-negative derivative of Cancer Sci. Apr;1 [876-81 {2010
E, Yoshiyama H, Shimizu N, |EBNAI1 represses EBNA1-mediated 01(4)
Komano J. transforming gene expression during
the acute phase of Epstein-Barr virus
infection independent of rapid loss of
viral genome
Urano E, Ichikawa R, Morika |T cell-based functional cDNA library | Vaccine. May [B68-74 |2010
wa Y, Yoshida T, Koyanagi T [screening identified SEC14-like 1a 26;28
, Komano J. carboxy-terminal domain as a negative Supp
regulator of human immunodeficiency 12
virus replication.
B E#, FHEER, #8553 |Perspectives of anti-HIV research The Journal o|12(2) | 74-80 |[2010
v, BB =, EAREE, 2 (Review). f AIDS Resea
. rch.
RS S
Shimozawa N, Nakamura S, T |Characterization of a novel embryon [Reproduction |139 ( |565-573 | 2010
akahashi I, Hatori M, Sankai |ic stem cell line from an intracytopl 3)
T asmic sperm injection-derived blasto
cyst in the African green monkey
Ushitora M, Sakurai F, Yamag |Prevention of hepatic ischemia-reperf|J Control Rel |142 (|431-437 | 2010
uchi T, Nakamura SI, Kondoh |usion injury by pre-administration of |ease 3)
M, Yagi K, Kawabata K, Mi | catalase-expressing adenovirus vecto
zuguchi H IS
[FE SR ===
Yoshino N, Kanekiyo M, Ha |Intradermal delivery of recombinan {Scand. J. Im [72(2) |98-105 | 2010
giwara Y, Okamura T, Some |t vaccinia virus vector DIs induces [ munol.

ya K, Matsuo K, Ami Y, Sa
to S, Yamamoto N, Honda
M.

gut-mucosal immunity.




IV. Bt KR o 478 - Bl Rl (R



@ pros ene

OPEN 8 ACCESS Freely available online

Protection of Macaques with Diverse MHC Genotypes
against a Heterologous SIV by Vaccination with a
Deglycosylated Live-Attenuated SIV

Chie Sugimoto"*3"2, Satoru Watanabe'2"®, Taeko Naruse®, Eiji Kajiwara®, Teiichiro Shiino’, Natsuko
Umano®, Kayoko Ueda'?, Hirotaka Sato'2, Shinji Ohgimoto®, Vanessa Hirsch’, Francois Villinger®®,
Aftab A. Ansari®, Akinori Kimura®, Masaaki Miyazawa®, Yasuo Suzuki®', Naoki Yamamoto'"®, Yoshiyuki
Nagai'', Kazuyasu Mori'%38*

1AIDS Research Center, National Institute of Infectious Diseases, Shinjuku-ku, Tokyo, Japan, 2 Tsukuba Primate Research Center, National Institute of Biomedical
Innovation, Tsukuba, Ibaraki, Japan, 3 CREST, Japan Science and Technology Agency, Kawaguchi, Saitama, Japan, 4 Division of Medical Science, Department of Molecular
Pathogenesis, Medical Research Institute, Tokyo Medical and Dental University, Chiyoda-ku, Tokyo, Japan, 5Department of Immunology, Kinki University School of
Medicine, Osaka-Sayama, Osaka, Japan, 6 Department of Virology, Osaka City University Graduate School of Medicine, Abeno-ku, Osaka, Japan, 7 Laboratory of Molecular
Microbiology, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, Maryland, United States of America, 8 Department of Pathology
and Laboratory Medicine, Emory University, Atlanta, Georgia, United States of America, 9 Yerkes National Primate Research Center, Emory University, Atlanta, Georgia,
United States of America, 10 Department of Biomedical Sciences, College of Life and Health Sciences, Chubu University, Kasugai, Aichi, Japan, 11 Center of Research
Network for Infectious Diseases, Riken, Chiyoda-ku, Tokyo Japan

Abstract

HIV vaccine development has been hampered by issues such as undefined correlates of protection and extensive diversity

_ of HIV. We addressed these issues using a previously established SIV-macaque model in which SIV mutants with deletions of
multiple gp120 N-glycans function as potent live attenuated vaccines to induce near-sterile immunity against the parental
‘pathogenic 5IVmac239. In this study, we investigated the protective efficacy of these mutants against a highly pathogenic
heterologous SIVsmE543-3 delivered intravenously to rhesus macaques with diverse MHC genotypes. All 11 vaccinated
macaques contained the acute-phase infection with blood viral loads below the level of detection between 4 and 10 weeks
postchallenge (pc), following a transient but marginal peak of viral replication at 2 weeks in only half of the challenged 5
animals. In the chronic phase, seven vaccinees contained viral replication for over 80 weeks pc, while four did not.
Neutralizing antibodies against challenge virus were not detected. Although overall levels of SIV specific T cell re ,
not correlate with containment of acute and chronic viral replication, a critical role of cellular responses in the CQntalnment -
- of viral rephcatlon was suggested. Emergence of viruses with altered fitness due to recombination between the vaccine an
challenge viruses and increased gp120 glycosylation was linked to the failure to control SIV. These results demonstrate the
induction of effective protective immune responses in a significant number of animals against heterologous virus by
_infection with deglycosylated attenuated SIV mutants in macaques with highly diverse MHC background. These ﬁnding
- suggest that broad HIV cross clade protection is possible, even in hosts with diverse genetic backgrounds. n

 results of this study indicate that deglycosylated live-attenuated vaccines may provide a piatform for the eluadatlon of
_correlates of protection needed for a successful HIV vaccine against diverse isolates. .
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Introduction

Molecular epidemiological studies have revealed the existence
of an extensive degree of diversity of HIV-1 isolates [1]. HIV-1 is
classified in three major groups (M, N, O) based on their
geographical origin. Group M represents the predominant HIV-1
circulating through the world and has been divided into more than
10 subtypes (clades) as well as increasing number of circulating
recombinant forms (CRF) primarily due to error-prone viral

@ PLoS ONE | www.plosone.org

reverse transcriptase and the occurrence of super-infections. This
diversity is continuously expanding worldwide and is a major
obstacle for the successful development of an AIDS vaccine. While
the generation of a vaccine capable to prevent transmission of
HIV isolates endemic in a particular area remains an unfulfilled
task, protection against phylogenetically distant viruses represents
an even more formidable hurdle. The failure and dismal success of
HIV-1 vaccine trials that have been conducted so far has
prompted a re-emphasis for more basic studies concerning vaccine
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