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B ERERAEMBE (FIREBHEEMREE (BRARAIIREE))
RIETF @S
E MARBRY R T AOSERMEITICE S o4 XU 7 F VBB OERE

mERRE LB R RBERFEA XEHRE ¥ — WS8R
HraasaE RA R FALRFERED LER A 5
FEARIL BAREREREMPETRE  HBa®
MARE

t b HIV BEEICHE -> TIRIR SN DR HEEM T AIlE (CTL) HURO G2 2 BfE L
T, F-RBEAERNT 7o —FOEBE AT Lrb BT, #Fbx AV CTLHERS
FROBELFMTEZERE L, ZORR. REEILUTORREEZERL, (1) CTL 25V
FUANAERE 52 DHFEA~TF Rix, HLA 5F L BN ZMNICEE T, h oS T348
BickFHRRESHEERER LTI LERLNE Lz, (2) HIVRESZF - EHERE
BHESURE A EEHLA)RABFE LIRS L/ TCR 7' 7 7 b HiUEMF % 1gGIL S ¥ TCR 75 7 + IgG
pikOER L, 507 TCR 77 7 b IgG Hifh® HLA ZREICH TS ERERE 7T XE
HERHIEIZ X o THEH L7z, (3) nanoLC-ESI-QqTOF(MU EiERITRA Y v FEVERSHT
#)8 L O nano-LC-ESI-trapQQQ(UEER # 7 AEESHEN 2 HWT, LV HEroERE
R7a b A=V TSI LIZX o T, MRREND 2R F 2 MK 18000 BORTF K&

FETHZ LABREEL RoT,

A. TFEREN

b FRRARERICET 5 BB RITIETIC
[RENTEY, = XU 7 F BB DEEE L
2o TW5, FTHHURERICED % 0 Fif
IEMWRERI TRES BB D, & MRIKT
DIFEROFREBE TN TWB, AP Tit,
Turt—sLEEERELEEHLVWERLE
M7 Fa—F%2MY LT, b hTERREND
RO HIV fUREBFENICHLNITT S
ik, A XU FUBRR L EAFH
TRICERT A L # B LTS,

B. BrRhe

(1) 3 IERFEBICH D HIV KL »
HIRHEL TV W iR (ELERE
Wy — BEEOHIDOT) b, Kig
HiZEk (CTL Of#tt) WL, £o—
HEHNT, HLA 7 9 X [ BIzF# A
7 %17 - 7=(HLA #7eFn)., 7%, HIV HiK
W2 L CHRRERR CTL 7 u— 2 2B LT,
7ua Iy ABHT vEA ZHVWT CTL O

A NAEEEFMLZ, ~<7F K - HLA
77 RA1HBEME (HLAT FF~—) iX, K
BHETEE LHAZERER Y 74—V
TAVvTHR. Tu~w N7 40— %BRED
VHTHEEBILE, EHIZ T HBELESZ—

(TCR) B F%27u—=2x71L7T, TCR
BRE|ELE T MBRICEGTFEAL, FUEAS
7F K. HLA 7 5 2RI B XU TCR O{EEE
P23/ AT LT,

(2)WEEEIZ/ERIL/- TCR 75 7 b IgG
EHREBH 7 ¥ —(pcDNA TCR VH-Fc) &
TCR 77 7 | 1gG BEHREBL~ 7 ¥ —(pcDNA
TCR VL-CL) # A\ T, HUHFERICBWT
CHO MIR%EZRFZ %AV KEEROBIZF|
MLTWHEMFEE#MTHS CHO MIzH
SFM(Serum Free Medium . GIBCO) & O}
DMEM(SIGMA) % iV HEK 293 #Efgiz X %
Z Ry E—BMRBEROBEEIT -7,




(3) BESWEZRVEEIZIZ. 3B0H
BRES VT LERSWTE., BLOMET S
nano VRV s u~w NS5 7 4 —%E

(nanolLC ) , B # ¥ 7 b ( AnalystQs,
AnalystMRM, MRM pilot, MRM quant, scheduled
MRM program, GPS, ProteinPilot, MASCOT %)
RV, TR OITSRRER RAKEES
MEDTFEMER) IS TSI, Fx BEET D
KHlchHh b, BREY T 2EESHE
nanoLC-ESI-QqTOF (QStar Elite, purler, I
J TN 5600, Applied Biosystems) iXHEFERY 72
R7F KORERIZ, nanolLC-MALDI-TOF-TOF
(MAALDI-TOF/TOF4700, 5800, Applied
Biosystems) IIR7F FOERERHAIZ, &
5 12 nanoLC-ESI-ionTrapQQQ (QTRAP4000,
5800, Applied Biosystems) i & &% & &
2, ENEhBEICEAEOE TER L,
R EEEMNTES LT, IDA (Information
Dependant Acquisition) ENHRBEB LV
MRM(Multiple Reaction Monitoring) ¥ .
ProteinPiltot ¥ % FHV 7=,

(REE~DEE)

HIV &Y LG W 72Tk 2 Fuv

7T-HFFRICBE L Cik, BIE HH4BT (RBAKE:
BIXUOESNEBERE L #—) OREEES

DFEBEZT, AREB TS, £/, HLA
BEFZA IOV TIL, b N EETFE
MricBb A58 E LT, [F U < BEMR D
HEAEZELOFHLZIT. ARSI TWA,
EHLH0580 ., #IEFOXEICL HKFH L

BABROGEICTELEIT L 2ED, K
BEZIT-HEHEIZREBIZ LR > TE
TL7,

C. HFEMER
(1) b b THIRIZ X% HIV HUR B OMR
#r( -5)

R7F K& MHC OFER2LZEIRHIER
X, VY8-5A, RY11-8A &%, Nef EHH L
LTl ALK 82/BDT I/ BTHD,
ZFIT. ORI ET = IcERLEER
K& &Z—4y MiRIZEA LT, CTL D3R
HREEEERICHT IR EBEMT LI, ZO
MR, BRAO Nef EHE DTN, BAEA
D Nef ZREHLTWAHRIYEH, WTh
® CTLIZBW TS, CTLIZ X » TR sh
RFTLBOTWVWAIENRHALNE RS- (K

2)y TOZENDL, XTFF K- MHCHEA
KeZEIEDHE, CTL Lo TERESN
R pB LR ENT,

XhlZ, £V XL CTLIZERBEEINAIRTF
K MHCEAKLIX, EDX 5> MEE2F
STWVWANERLNCT DI, £7., X
7F K -MHCHEABORIFHEENZ R
EBFEAT(DSONZ X » THEMT L1z, FDRER.
RTF ROEBENR BV VY8 R7F FEB LT
VY8-5A Tid, Tm (BARIEEE)MIZH~T
B BAAENICRTOLEETH D Z LHH
bhkieote (M3), i, BfFEdBRDON
Z—rvmnb, XFF K, HLA E8#H, B8 2M
D 35310, EVIZIEFIMIZERL BEE 2]
BRLTWBZ EBHALNIRoT,

(2) HiEIT%% A= HIV fiiRH 7 =
—7 OB LICH (BBR)

R L7~ TCR Z'Z 7 b IgGHifkd HLA-B35
WX AR A TEME A SPRIZ X - TEEH L 7=,
ERIXRHREZW LIRS M%
READHNIER LZ, 2012, B
—F v F~NE, ZBEETIIRS TCR 757
k IgG hifkzEEfb ¥, BBRA(T 74 M)
1% HLA-B35 25 {& & L7z, HLA-B35 I,
EFFAMRICRA NV N TED U LA
ERERBZLIZL->T4 BB E, 21h
BREFMATE LI LE, XFSFFR
A22(VPLRTMPY) ¢t HHEER S ¥ 72 4 BIK
HLA-B35 # TCR 7 7 7 b IgG L EE{L
SNTWBEVY—F v 7 E~EBRI®E
LA, THAREEEEAH 700 nM BRE DRSS
EHERBEISNhT-, ZhX Y. TCR ® CDR
2 6 BFTE AT ARSI D7 L—AT
— 7 EIRA~BAET 5 Z LT K BT HLA Hifk
DERIIRTI LIS X5,

(3) 7ur4+I 7 A2k % HIV HiEDOHE
FEWFRNT ORA)

EED 7 V— FRMRE S D5 ORTF KO
BHEZBRE L7z, L Cell MMBFEH 5 EIUY
L7775 KN4 EIX nanolLC- ESI-QqTOF
(Dionex/LCP Ultimate, AB QSTAR 5600) Z >
T, RERTF K7 2 BERy Z2RE Lz, ¥+
v o R OE B OIX
nanoLC-MALDI-TOF-TOF (KYA DiNa-MaP, AB 5800
Proteomics Analyzer) \ZT{T-o7z,



3K 43, 10K TEEN-E0 5, BEH 46, 000
& (3K 4>E), 43000 {# (10K 438 DA77 h v
ZREATL., 7T I B dmer 525 36mer 50 5
18156 D X7 F K&ZRIE L7, confidence
66%LA L DT F K& 3K 3B Tr 8290 &, 10K
SFETX 7605 BERFEL, ZNHOHNG,
redundant RECFIB LT, 22> b2 —/L 4 EIH
LIRIE SN FEREOES|ZREL, 263 ED
_N7F FRHREECRBERTWEATFF
FELTHRELE, ZNEDT I/ BEFIND
R SN2 FAEIRPN 20 BETHo . B D
Ni=_7F REF|DHH 5, HLA classl 28
5T BFEHATFRL LT, 7 /B8 mer~
11 mer 57255 175 BE OB 28R L,
Immuno Epitope Database(IEDB)},T cell
Epitope prediction MHC-1 binding prediction
WCRIT 24T O FiERSEE I,

D. #%

(1) CTL OH 71 NV AKEEIZ—RETiiR
<. CTL 0HFFEEIZLI>TRKELER
2TWie, AT, #CTLEMEZ 523
EATTF Fid. RO RELBEY
L TWWe, AEFZETIT. RRon 7= ofuE~
TF K - MHCHEEGEEENT LB, 5%,
E LI A T ik o T, CTL
FEEEHEXTF FEOBRE LD OIER
HALMZITETW bDLEIREENh S,

(2) AR, fEIL7Z CDR /57T 4 v
TIZEVWTCRZF 7 MIgGDOSPREZRIE L,
NT7F R A22 LHRAVER S8 7- HLA-B3S &
DFREBRTEEEHRTH I ENTEL, _XTF
kK B6 L AEEER &7 HLA-B35 & L AE
EORKSBBREIENT-H, FvLscFv Brh T
IEAE BRI EhTWaEWnWZ s 2EZD L,
BRI LBDEEBLEZLTWA,

(3) HLAZ Z X 1 iz, BEAKRDOZREN
TF KPR -oTWBar ha— Lk L xR
L723d HIV iR ZH/EMICH S L T\ A4k
Mo, K2 DERRTF FEEIRL, 20 H
BHIRTF F2mBREICERNIIRIETE S
AREMES ® W, HIVHURRTF RO Lst— R Y
—IEHERKTI00@EY EEXBLNTNEED, Z
o2 TO—EICERMICEBFTTAZ LT
ELEZLND,

E. &%
AEEX, ThENOSEBEIZOVWT, ¥
FEEFTIREBEREEZ L LIZ, TREOI AR
DNWTHBHWRRREB/BIZLENTE R,
(1) CTL i\ A VAR 52 5
RR_7F FomELE LT, BN E
EHONCTB LN TEX, S %DUIF
VHHOBRIZKERRIBREEZHBLD L
BEbhsd, (2) CDRZZ7F 472k Y
YE®L L7 TCR 25 7 |k Fv, scFv i i % 1gG
BIEIZMAIAAT TCR 77 7 b IgG i, Fy,
scFv Wi & B LIBENZE TH Y JEETE
HE2FELTWe, (3) FuritIrs AoERk
EE 7> high throughput ZRHFEMICL DTS
g—FIZL- T, & FCHRRENS HIV 5K
AR, B, TEMICEITT 5V AT A
PRETAIHNT . F-reaRERCEREY
Za pa—nib L, EEY I N~DIEH AR
FCoORBEEIT o7z, AFERIX. HIV #T
ROBBRECROREEREL LTHERATHSZ
ERRBENTE,
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FEGTBHANERHDE AIREBIEETEFER BORAIFERSMRETFE))
SHE RS E

E MUFRTR VX T AOAENEITICE S =) XU 2 F U BRKO ERE
(v b THKIZ X 5 HIV HiERER O

HREREE LERS MAKETA XEHRELL ¥ —

HEBAR

WREE

FEEE CIZ, BAA HIV BREDOREKEZFAWT, & F CTL 2857 5 HIVHIR L FORE
., BIXO CTL ORI A NRESEZIAFTT S Z L2k v, CTL MRS 2 IR EEST
&L BITREREICE LT B Z L HURRTF F & HLA R T 2SR R EM 2 P HUEA~
TF RICPEEOWE . 5L HIVEREICEN - CTLE S CEE CH A - L #H LM E Lz,
AEET, CTL OV A VATGHIZHEY 5 2 AHETF FIZREEOME 2B L hicd
B, FURXTF N -HLABEEROERAE L L TOBNFHMIT 21T o 7=, FOFRSR., CTL
WY A W ATERE 5 X DHIEXT7F Rk, HLA 57 L B892 RE T, oS
FAEEIC RN RESREBR L TWA 2 EBHLN ol AFEOREIT, HFi7A
WATEMEIZEN TR OBRICED TEERTBRE 52560 TH S,

A. BIEHB

ARFFEIL, 3EFHET HIV © A RBRLER
T, &t ; CTL BISETHHUR & £ OMEMH
FHOLMZL, HIV 232071 VAE
e OEELETA L2 ENE LT
%, HEEETIZ, HAA HIV BLEEF ORE
ZRAWVWT, & F CTL 2842 HIVHIFR &
ZoREREYE. BLTCTL O YA VAENE
T AZEIZE Y, CTL BE#ET M
FITREBEEIT & & b ITRFMICIELT S Z
. PUREATF K& HLA BT 38 E814E
DEEMR ERBERTF NIZHREROHE
23, B HIV #8RICEN - CTLISEICEE T
HHZEEHLMNE Lz, BEEIZ, CTL
DHUANRIERIZHEY 52 DHRRY
F RIZREROHEE XA LN T 5720,
FRA_7F K - HLA #E5E0EREE LTO
BN ZBT 21T o 12,

B. BFEHH

SIFESERFREBIZH D HIV BUEH» SRt
L TWiEEWEn#EkE (ErEEERE

5 —  BEREDCHIDT) b, FHEERR
(CTL Offtr) 2Lz, £0—&H%H

WT, HLA 7 5 R 1 BT A U T &1T
o 7z(HLA BF%ERT), £7-. HIV fUFIZx L
TREMZLZCTL 7 a— 2B 1T, 7 u
IVAHWHT vEA ZHAWT CTL OHLY A
NWATENEZFHME L7z, XSF K -HLA 75
2 18BEeE HLA T v F<—) 1. KBH@E
THEEL-HEBRIEBEAEEZ Y 7+ —NVT 4«
VIt 7uvw N TT T 4 —EHAEDET
BRLE, SHITHILESZ— (TCR)
BoFid7uo—=r71L7T, TCR BX#EHL
7z T MIRICEETFEAL, FURXTF R,
HLA 7 5 X 1B L O'TCR OEAVER % 3¢50
WZERT LT,

(fREEmE ~ DELE)
HIV BEN 5N aEkE: Bun
BRI B U T, BT A HB (REA K
BIUENEBRERE ¥ —) OGBEEES
DEBEZIT, ABEH TS, £z, HLA
BIEFZA L 7I2o0WTIE, & MEETHE
HHZBEBH5E L LT, B U < BEhEERE R
HEBEZBSOBZ ST, AR I T3,
EFHLoDHEH  BEFEOXEBICIL D EFEL
BABEROREIZTEEHTILE2ED, K
REZITTHRHEICEBII LB > TH




1TL7=,

C. R
(1) CTL oHiLv A VA IEHE

WE4E £ TlZ{To 72 HLA-B35 #sRittD HIV
BEM CTL OMTER1 . SMEREHIC
BB SN2 VY8 (VPLRPMTY)HLREIZ
KRR CTL o570, BHHICERERIN5
RY11 (RPQVPLRPMTY) #1512 K B Ay 72
CTL kv b, AN RBRYHRICKT 55
EEEREWIZ ERHALNE RS, F2.
THilE L7 —EAMBEEAWET vk
AI2EV, VY8 RTIF RDOFNRTF K -
MHCHEEENLRBET HEENE LB
<, ZFDOZ LM CTL ¥ —4 v MR
TAHEEERARBRICEET D ERBRINT,
AEEX, TTZOHRBEERTH2DIT,
WL DOPDERNTF REER LT R_RTF
RDORFF K+ MH CEEERD b OfFBEH B
KB (LB HEETI)EREERL,
ZORER, VY8 D5%H, RY11 ®8FH%
T 7= VERLEERTF RiT, HEIC
TF FOMBEEIEL 2B L EHLMITL
7= (®1),

(2) ZEHBRICT 5 CTL DEETEH
RZ7F K& MHC OfFEA2LZEIEIER
IZ. VY8-5A. RY11-8A ¢ %, Nef EHHE &
LTiE, AICLK82/HEHDT I/ BTH 5D,
ZFIT,. ZOREET F=VICEBRLI-ER
HE s —4y MkRIZEA L T, CTL 0FR
W EEERIIT2REBEEIT L., 20
R, BRAID Nef EHEDH, BAER
®D Nef ZRELTWAMIELY L, WTH
® CTLIZBW TS, CTLIZ X » TE#I
RFTL RO TWVB I ERHLNE o7 (K
2), TDOZ LML, RTFK-MHCHEE
HBELEEIEDHE, CTL IZL-oTERESH
R B ERBRENT,

(3) RF7F K - MH CHEA RO REBMENT
XV XL CTLIZE#EEENATF K - MH
CEEERLIZ. FOX I BMEEZR->TWV5
MEHEONZT DL, T, XTF K.
MH CEAEE DB R EMN & R EEE
FDSCNIZ L » THHMT LTz, TORKER, X7
F FORBENE V> VY8 RT7F FEB IV

VY8-5A Tit. Tm (@ARIEEE)MIZHE~RT
B BN FEMICATOLYREETHD Z LKA
brkigolz (M3), £, MfRMHBRD R
Z—rvinb, XFF R, HLA E#H, B 2M
D 353FH, VIR EEEEE
BLTWAZ ERBHLNIRo T,

(4) _RFF F-MHCHEESEOH AR
ARZ b A RY—
RZ7FR-MHCEEEDI L, a~V v 7
2 BT HDIZ, MHCESHDOAZ T, 32
DN v 7 ADH B, 20T F FEEEHE
BIZAIBELTWD, a~Y v 7 2EFFOEH
Fix. A ZAERE(CD)R T hL TR
RNRF—VERTIERELNLTWS, RS
F R -MHCEESEDOBELEMZ CD A7 k
VTN LT & 2 A, MHC DORTF FiEE
IR OB KB E D EMIX, VY8 X VY8-5A
RT7F FEEETHEFICR R F—
ZRLTW:= (K3),

D. Z£8

CTL OHL Y A NV AEEIX— & Tixi2 <,
CTL OHiR%sREEIZL > TRELERHST
Wiz, MMz T, 38\ CTL iEM%2 5 2 258
R7F R, B FRCREREEEZHF LT
Wiz, ABFFE T, RO OHTURRTF
F-MHCHEEEEZMBIT L=, 5%, &6
IR B 2T = itk - T, CTL &
EHRENTF NEOBKRE XY AEMNICH
EMNZTETCWW b i EIN S,

E. &

AWFZeiz L o T, CTL 1238V A /L A8
BEEZDATERTF FomEE LT, 8N
FRREEEHALNCT I LN TEX . 4
BOU I FUORROBRICKE RRRE L
25b0DEEbnD,

F. BFREH=E
1. MXXHER

(1) Koizumi, H., Hashimoto, M., Fujiwara,
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Fig 1. Effects of antigenic variations on pMHC decay.
(A, B) A panel of alanine variants of VY8 and RY11 were examined by conducting T cell sensitization assays
for TCR-139 (panel A) and TCR-231 (panel B), respectively. Amounts of IL-2 secreted by TG40 cells were
determined under the no-wash condition. The maximum concentration of the peptides tested was 100 uM. The
ECS50 values (means + SD) were obtained by performing triplicate assays, and an independent experiment gave
similar results.
(C, D) Dissociation of the wild-type and the alanine variants for VY8 (panel C) and RY11 (panel D) from
PMHC was analyzed as in Fig. 3E. Data are the means + SD of triplicate assays, and an independent experiment
gave similar results. The lines are based on a single exponential decay and given only for the peptides showing
positive responses.
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Fig 2. Effect of an amino acid substitution on CTL killing of Nef-expressing cells.

Primary CD4+ cells isolated from an HIV-negative donor (HLA-B*3501+) were transfected with a gene
encoding GFP alone, wt, or the Ala-82 mutant of NefSF2-GFP fusion protein, and then mixed with CTL
19-139 or 01-231 at the indicated E/T ratios. The transfection efficiency was 60 + 5 % as determined by
GFP expression. Cytotoxic activity toward cells expressing GFP alone was always <10%. Data are the
means of duplicate assays, and an independent experiment using another PBMC donor and another set of
CTL clones gave similar results.
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Fig 3. Thermostability analysis of peptide-HLA-B35 complexes.

(A, B) DSC analysis of pMHC complexes. The excessive heat capacity of B2M alone and that of HLA-B35 in
complex with indicated peptides was measured by DSC analysis (panel A). Deconvolution of the experimental
curves (solid lines) of HLA-B35 in complex with the indicated peptides (panel B). Deconvolution results in
two-state transitions (broken lines). Tm and AHm values obtained are given in Table 1.

(C, D) CD analysis of pMHC complexes. The ellipticity ® at 222 nm of f2M alone and that of HLA-B35 in
complex with the indicated peptides was measured by CD analysis (panel C). The CD melting temperatures, Tm
(CD), are also shown (panel D).
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