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BAFBFE RS BntRBS TR

(G T VX —RBET - IRRBTEER BHEERITESE)
MIE R EE

BB - & MARBHES B RBIEIC T 2 F P ORERSE T A VA
R T HIIRIE ORISR & BB T 55158

MARKRE HEBEE
MAEES :

CRORERER RERERFREPIR R AR BREF I HER)

up L. IEERBHEEE OT A2 Bl CE DEHEIZBE LTz, SHICUA VAT DK
LY T Hlfe

3 AT AR MR R A1 0D B B R 3R & L C EUERSRAY 7 A /L A ZE R % brush

LT, BEDHLA AT 5 0I5t L TR ZMh->muRlZ CTL 2B T 55—
AR CTL RIEEZEA L, EMNMEEZIREDT, SOILKREBNTHDLEL T A VAR

ToHEE L7z T MR O % RAEEAYI 5 D MIBEFIETES, 7 n USMED RANZFERA L7,
Yl 2 DT,

FHEL(HLA (220 6T RBAY T I 2 /B8R ¢ & 5 F15) IZBWTIL, ADV, EBY,
CMV IR DB BA2 THIM 2B TX 5 2 L 252 L, MR IFN-U EEA R E =S
B PR IS AN GRS 2 S I B (L 45 2 S IZRkTh L. £ 72 GMP grade O 4 A B ME >

ELISpot 7 v A Z AW T, HIFIIKT 28RN THROLRZREE LZ, TOREN
20-50%DFF R THIIE 25T, %2 5E 1000 fZIlCE THEIET A Z ENFARETH -2,

Mo HEE KA

T A TORERRIIBITLC, BEEEFIEEZHE L >0, REEOERKRISHICHET T
miE R

FOIXRFERET FET e b R

WoeY v & — o FRIES %
eI

SO B

U7 BB IREIR MR DA 72 KT &
DEELTWA, L UFURBESR, £5R
EOBEBEEASIHER SICL Y, TORGERT
BRKFER AT e E R
WoEt o & — YL SE 43 B
HEHR
&#AT -

RIEIA+5ThHDH, TTHBIEED B
BYYERITRIOBEBOAETEOE IR ELH
54%, CMV, EBV, 77/ UA /L A(ADV)
: \ZhNZ., BKV, HHV67Z: P12 L AIYYE & K&
&l B R IE A N R R E 72> TN D,
REREEY HE
AREBICEE « R FERRKEBR R
Hiz
KEH— . BIRERRFBHENE
A. BFEER

e

PR D EFE R HI0%IZITSZ 9
EMAISEOREIL. ALEOREE, 38

ELTWA, —HAEEICE Y SR EE A
ETHY, BFIRGE) RS O BEHETH

BEHIMERYYE L D O b R T X EEag
BELTHRESNTWD,

A NV ARBGERIT T, ARG K
%0 (ADV,BKV,EBV7A P), BHIREIZ LB




Attt (CMV72 L), BAXNRL Sikx 22
REZ A LT\ 5, GVHDOEIC B 5
Z IR A AR BRIRIESERII N B O
EEARAINCIEIR T DR Th D, BT
iE M AL B CEERIGH SaE %z H
FTWBR, BARITHALNCENE &> T
%

ARFZE Tl RIS 2 R D pi A | 2 Bk
BiEL L, 7oV ARRRTHINER S, #1258
HIRIZEEE AT REDD 7T A I KR A L AT
K AR E e, FRERA TR R O BR%S
LEAZ BRI E LTI R EiT 5,

BRRIZIL, ARZETIE (1) EeamshEs B
O RBYYE OFEREA YR L, (2) E—1HH{REBY,
CMVEFEATHIIIZ DWW CHRERFZEDO F CF
SRR - kR a2 L, (4) R
D37 A )b AR BA T CIIRAE ETEE .
7o iR, EE AL, (5) &
AR PRIFZE IS e & 3R, T A LA RF
B T HIBERIE A LT 5,

B. FHik
HEYDEER DT, LAFOI71EZ I TRg
Z17 9,
1. [BERBAE - il MARRAESCTY % A fn R
Bet=F Vv 7 OKHE, RS, =BR. &
)
SCT# TIIBEIZHKIS0045  (9004%(K) 1ZTI15
DA NVAREERERLTND, —JF, EE
f% OZE B RAERE D2V, E3NES
Tk, BlRAESER 2 7R T15S 7 A L AR
1TV (cross sectional study) . & 7= ¥ fmEE
FEHFE S | Tprospective study D HFE #1772
%Iz, SEBEEZIT ) BE BV TBIERE
DA NABYSET=H Vo T &ATH, A
IV ARREITS ETIAT > THIEICE L T,
multi-stripd» % \ M Xmulti-well EFELEREE 2 U
T, VT NWE A LPCREET 5, FIEIZD
WTITERNE B, ik, k. U7
N A LPCR, FERFANTE TORMT R 22
HElbd 5,
2. BB MRRIEICE T 57 a bk
FEROMESL KH. ARER, o)1)

o~

|
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2SN CIEMBRIES R RS S D,
FAE (i) & LTiEryeE=s b (VA
7 4EfE) . K— (U RZ7 : GVHD) DOl
ORBEMER B DM, 7 v KOS R/NRICT
BFREERT D &R, FrinEEEE
HEESe, CFSEFR TR - mlE CRUSE
HT 5 HIEERRET 5, AIEICBWCILIER
D51 CrlifffEABRI 2N 2 T caspase 3D
fa, 3 DV dcaspase 3DIE 2 (Z o
BAIET e fifE) 127UV A L, caspase 3AMENE
k&b &2 DOEEN SRS THRICEFE
T2 Z AR LIcm A, REEZHWD,
3. EBY, CMViERMTHIlROBRRIFSR (55—
AR RAITHIRD) (FiER)

EBV, CMV 524 T IR 34 SRR
TR X, GMPYEHLIERR CRASL, ERRAIFSE
DEM S TN D, ARIBFEFIE TIZHLAID S
JE LT F RE RV, TR OV A2 LT
JRE AL & U, MEFE U7 R E A TR 2 PT
CD3FUR L IL-2CHEE T 5 Z LI L 0 | ReAy
THERE 2 HEE L CERT %, AFZEOH Tl
X BITRERS R TR, B, HERES
PR & SR ETENLT D, FRIHBE TS
7 2 Y —BRISHRE BT D TR ER % Ehi
LoD, Rz I61T D ZY At R & ST d
Do
4. 3ITANAEHREN T HEEREORSN. (B
AR (EREER. DI &)

1) FHRcRAS & ReRiAm

37 A VATHURSRRR T MfEFRsic oW C
D EEBERF AT 9. BAREVIZIZEBV(LMP2,
EBNAI1, BZLF1), CMV(pp65, IE6), AdV(penton,
hexon) DFEIK A B N—F 5117 I /BT
overlap¥™% 15merdD~<7"F Rz FVy, ARhYMLE
KBk & R 5, T OEEERITITIL-4 (1,600
1U/mL), IL-7 (900 1U/mL)Z %0 L7z AIM-58%
Hiz WD, 10H 23612 B %Il IE L,
FOFmPUTFRE, FREOTHIEO LSRREAE
T ALY E p £ 23 I RGET D, fF
BAGTHIEDRIL, 7 F ROV RO
PNIFN-=PIFN-LI L ELISpot assay CHiEEd 5,
2) FREEEMER X U7 v ROGHEORRGE

AT E TG ETENS T v SUSHE 2 iR




FET 5, ZO7=OIZITAERTHE (EB VB
Ja., ~_7FF RE-UVA LT-PHARISEESR, 7
o PHARINEEFER) (251CrT7 v L, AE L
FREAOTHIA & 4 REfEIREER L. Bl L7
SICrEBIET D, HDHNNL2 TR L 57
caspase 3DIEMALZEFRIE & L7 FIERCSFE N
JVAIZ L DR SRR E 72 & 2 AV B,
(BRI HECE)

AHFFE CIIEBE BT D 7 A LV ABRIES,
NI H1T HHLAMA K OTHIRaEEEE (Bifn)
NEMESND, ZHBIZ OV TCIIHEREESE
BEOEZBEH T, oA EBEICLD
RIBERED L LICEHSN5,

C. &
1. BfnREYYEE=%1 7
SIS, TRBE, BoM% 0T
=XV T URTF BTONWT, BIET &Y
ANVAEHH L, & ORIERE FHRGE LT,
WA T, RS OKE) & Bk
B HEE (RS RENEhaRhmEs
FBELIZFEY . Aim ZWF3E & O cross sectional
T OB EIED LS ELTNDHEZAT
HbH, HEEEATOT—& L LT, g%
D EBV X° CMV FBYYE, ERAEED CMV %
YSENFERTH DN, 5B I GIREY AV
ABPKRT D, MELELTWBHDELTE
LIFOLDONRHIT B3,
WEEy b
HSV1, HSV2, VZV, EBV, CMV, HHV6, HHV7,
HHVS, BKYV, JCV, Parvovirus B19, AdV, HIV1,
HTLV1, HTLV2
- iR A1 T8N : HAV, HBV, HCV, HDV, HEV,
HGV, TTV (BRHE CILEMEE L)
BIERICOWTIEFHE B4, BbIicE
5 F T streamline /b, U7=BITERDSHENT. LoD
»H5, £HEMEIZ QIAGEN QIAsymphony TIT
HTEMARET, FELTWDH EZATHD,
Iz CRERMHITE, TR, V7%
A 2 PCR % AVVZIREAR BB B RREE L T
B
2. T aRCREER DML

BEFRT64DEH ANZTHLA A BV 7
ATV, ZnFCst L To T a R
CFSE assay % FAVNTHRRE L7z, MLR TG
DFAEM Class 11 O disparity & 72570, &
% CFSE assay ZHNTHEZ D Z & &2E 2T
b, F- 4 THREL-MEERAWT, 7Tek
JSMEERREET A & ZATH DI, £72 CFSE
T A ORRENEL 72V, & Z T PHA blast
ZIERY & UT= S1Cr T » &A1 2 AV Tt
Lizé 2 A, B RIFRRELZEL Z N
T& 7o, SHBITHIEETEME & Mo ERER T
RERBE DTG EAT O TETH D,

3. EBV,CMV $rEH) T MR OEERIFZE

A dBEREE NERHZ B W T EBV FREA T
i, CMV SFEN T HIISTAE ORFRITIE % ikt
L7z, BRI ATG %35 LT EBV
BEE U o BEREEERE & 72 0 | F 7o
73 CD20 fathk & 72 - C rituximab OZNEDFTED
DIVRVEEFNZRT LT, EBV FREEY T MR
ETWES LT, RIFOBEREBE TS,
FIAEBNZIBNTIIHEIZ CMV BHYEIZ
TBEL, FHEIC R —25 CMV #ERAY T H
JazHEL CHEL T, KUA/LADHEKE
iz, —7 GVHD %R T FOMoFES
BHRDRN Tz, BIE, DEBIOFTHL)
P& BV BT > TWB DS, A%
ERAEFSTT A2 LT LY | R A
FE LTV FETHD,

50060

g

:

Copy /N

[
jieces s E@ %

018 B 33 48 5 a0 e oW o o8s

1 % EBV-LPD 25| &g ARG
CMVBYYELZE - LT-BE~DEBVERENT
HFER-CMV R T MEEROE

*117



4. 3 UAVARERA) T MlaEzR B0

EBV(LMP2, EBNA1, BZLF1), CMV(pp65, IE6),

AdV(penton, hexon)® overlapping peptide % F\ >
THIM L., E6ITIL4, IL-7 THETHZ &I
K V(A 12 BRIRYRAEERAY T M0 21572, Hifa
VAR X 912 CD3 28 95%LL ETH
0. 7= CD4 DMENLE 2D, BIREETIES 4
W2 L C 528 CD4/CDS FEERIE R—IZ
FoTHRESEL->TND, DM
CD45RO+CD62L+CCR7+® central memory 47E]
120, —E0S effector memory 2B TH D Z &
DA SN2 5 TND, FFLEFVORIEITHIA
PN IFNy 442,55 L OVELISPOT 7 2 A CHERIY
THITADIEENIA BN~ TEY . AEHT5
EIFIE 20-50%FEEEN R R THIIE, —FHE 0
fASTERREA THIFL &\ O SR CTH - 7=, Fll
Wz & 2 RFRE T Ml DSR2 Rk % 7o FIET
HLTNAD, 50D L ZAARMm B (i
FRAFRL S 5\ MMC ALEE) % FV N5 D73

g};’?‘

FEWVSRERER TN D,
Cvertapping peptides sepmix LT
.
# #
&{ﬁ ChevipebS, 1), ‘ ‘
EBNAL BZLF1S
% k}? Ady {rieuon, Peron)
ALY
v * PEMC

D( Generation T cell stimulation/ expansion

7 days 10 days !

B2 3 UANARRRN T MR OME

CD45R0O

X3 PR L7-HOREE | CD4SRO itk

CD62L 51 central memory S KFTH B,

LI ZNHOFELIIBW T, EiE LA
Frtzo AWM IERE T KBM <° TexMAX ©

v HEEE TG Y U —0IRRE TORERIC
B LT\ D, T A BRI A 2 BRI
AL LA, TL-7 BEE DAL (A L DFAA) |
T OSssA R ORamE . GERREsR Cotsz
7 24 well plate 2>6 G-Rex AT L~DF%
17) Z1T> TRV ARTERRIE DL LT D,
TN ORIFEESERIC W T FIER B, 1Y
TEEFIEZZER L T D,

IFN-v producing cells (pp65-CTL n=4)

X 10° T Nostim
e RPMI+5%HS

e 1EXMACS
/ | /
f/

/ /

/ . g
/ ! )
g w7 & 2

4 EmEREHNC L AEER - IIE AV &
HREOD 7L A AR,

FARRY 7235055 ORRE S T3 2720, Hfads;
EIEMRREORRFIZ b Bz o7, IR
{21 51Crrelease assay CHET3 2723, FET7 A
=T ROPIEFHEE LT, caspase 3 cleavage
assay CHEEFEIT AT, FORH 2Rk
FER<BHT 551, Amexin V BEIZL S
apoptosis MIfDORE e ERkx 72 KA & - T
WA EZATHD, 51Cr release assay TIEd T
|Z peptide pulsed PHA blast &V T, HUFfrE
) CTL {EEEZHA LN L22H D, — 7T 1
FOGHETR MR- (REART]) Th-oT,

AAEREIT F 7= HHV6(U90,U54), BKV(Large T,
VPO ENIZ T2 5 DA LA 11 HUESRR T iR,
JCV(Large T, VP1), VZV (IE62, IE63) % N2 7~ 7
A VA 15 GURFFER T MR O &7
FTARTOFRIT S U TREERI 2 UGS DFFE D
ARETH D Z LRGN Lz, HIlaOREFED
RIFThD, —h T F ROBREREH 1000 LL
2725 2 LI K BT F RO competition

PELD Z LRSS, FRCHE—_TF K

_12_



FIEZ LT T T N CIEs (n?
FUTKHT DA T MIEEY) 73 AfEmNC
b, FTOREEERET 7212, Nz 57
F RO IAFAZANT T, FNE0 HLA IZ
KT AHTE N—Tw oy BT EBRIR LT,

D. E£

A NV ARRERITTER DB H 0 |
X Mb, BEWICTo ) TERICSAEED T
Wb, FO L5 7, BRCESN A OB EE
DIANAFTT = PNERELTBY ., 5%
ARSI RESC, FFRASERE L BE L - TE D
ANAE=Z Y TR ERNELRD EEZ
Tnd,

ERELISMNT Z ORFSEEEC IV TAEE L, 3
DA L AR RE T HIR ORI E S Lokt
Tl TORER, HWI0BEABLTEY
BRI OB E T T A 2 N TE
7

LM LABOBEEL LT 200 Z &R
HIF BB,

1 DIHIFETH D, A bIA A4 Y
7wk a—TE IL4 1,6000U/mL, IL-7
900IU/mL THV, BAZML LT 2EK & 72
STWB, ZOEIC OV TIHREE Bk 21T
Mo TND, JFMEEOHR T—HE 23 THE
EE TOMBKRTEFD 720, 2 2T purity
DOEETH D, ~TF K/ VVA LT-HER T
JEl X AR AMATH Y | FORaE bW
ECHD, 3 DOIE CD4 FIFEDOHERNRENZ &
THDHDB, BEFITDONWTIEIRF L _TF R
Ex 15 73 BBE L T0NBENPRELHNT
WA FEREE E LT 15 mer I3—A%A0I0T
CDS HIEOHEIEIZ L AN LN TNE LD TH
%o TCIZ Bayler KETIZL D ENL D, B\
HOTORFHHET LTEY . CD8 BHt:HiED
HIED 7= DI ST TF RREHITH D05,
FOELBITDOWTIAHOBRREEE L2,
4 DT re-expansion DFHETH Y, Ziu 2
DOOOFE L EET DA, BRFA T 20mL il
MEEBILS 10° A —F — DR RN T MR LA
NTCiE2-3 B S NRECHT- 5, FREIC X
DG AMEE B LIV, S BITIEERIC

I,

_13_

BEEAY72 CTL AME D720 E 9 DORBRHTI,
HLA #sRMECSOWTORFNVETHY . B
£ ELISPOT {E& AWVt Bt L L H & L
TWAEZATHD, FRIZ. VA NVAKER
B & LIZBAE O~ TF REOBREIZ L HH%
7RO EN IR R A ATREMEN B D, Z D
BIZONWTHTE b~y BT B2 AR
— LT A ALLT, el EBHNWE R —IZ
SOWTIE, HLA (205 U= 2 e ofiEi o st
TAHTE h—TZBALMNI L, REAIEE
[ROATF R 7 — U CHIEEITZ D L 91
LEZTNA,

— AT B 1 U A VARRRA) CTL LIS
ONTIE, BIER DML I D\ N TEEE ATREN R
DYWRIZ LD, ROV RN EETHY |
AT LAOWEST & I BERIFFERRSAIZ AT
THE, RERESE OIS VAEDERREIZH 5,

NBESTERERL D 7 A )V ARBYYEIZRT LT, v
AV AGHBIEASHEE LoodH 0 | AlET &
T A NABRTE LA EEND LT — X DIEEFE
Lhhh 2B 8 D AL 3 T A LA RREL
AT HIBE ORI 755 TIEMEST LT, B L7
FIRELZ DN TIEZ OMES AR SN L, BUREF
B CHIEEERH D L W I FEEEED
DD, EMFELC L4, IL-7 DIREEl. K

BRMROBERZ E . BEMHSRIZOWNT S

BREHZIFIN Y | 1RFEGDHSL L D05 D, 5
A JVAREREY, T U A VARRRE T fifaEEE
ICHEFELTWODM, 3 UA/LAERN T #ifa
FABUZ OV ISR EEFIEE B S 4L, T
X 26 EEENORGIRITZTEIAAI AT T OHEfEH
BR AT

F. tEEfalrids

HRZ L

oEER
. EmSCHERR

BERIZFLHO® Y
HAENEE FRERG)ZR



. FRORAPERED HHIRE - BRIRIL
. FETRAS

B ItE SR

. R
BoHsEE SRR

. FDAth

B HEmEE 2R
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BAFZBFEMERME BIARAS IR EE
(T LA X —RBET - BRI ER BHEERIIESE)
SHENEREE

BER A e =2V T L3V AN AR R THI R R

MERERE FEKE GERERERAFRERFR SN AR R AEREREE LS
HEBR)
MEHHE BEHERTF (RERFERFHRRT HRELOTH)
/N B B GURERRERAF B E R ST R R AR R E

REFEBEA)

RRAEER R ERER R E AR ST R R A RN RE DB
REFBEAE)

NS CGORERERARFERR BB ANV ATRIE DS HBIR)

MEEE .

AR [ IE A A A SR RE AT AL B SOl BN VA 72 O R R IC IR EGE S B <72 C
W5, FRCR R B B RYE IS LB i L7 D E SR LT Z e RETR IR D AT 5
BTG L TODIEITENID D2\, B, VA VARG ZHTY A VA OFEREL D70 |
RIEALIROZD | Bl B OGRER SREDOH A IZIXTRER+Tho720 . Btk & 5F
FENZZOFUT ANV AEDER TERNTELZ,

T AV DA T—[ERL KD Leen HIXHUFED I peptide & W CTHEBIC A RAT BT AL
A EBUANA T T IUANAD 3 TANREERA T MR ZAERC L | 1 i M BB 14 0O YL
BEIIEEL TS, Fxld Leen bOEDOL L, E MBI Z ICRESR2D T UA VA
ARAT a7 A )L A(CMV), EB VA /VA(EBV), 77 /U A/VA(AAV), BK VA /LA JCTA VA ER
AILARAT AL A-G(HHV-6), K #RIEIS T ANV ANZV) R T Mz ERL L . & i EkHufa
R DGR BE TR 5T 5259835,

RAT—ERKZERCIINHIRMED B peptide & FHVVDA, Fex 1T IVEERICHE AL
WD Z VRS T DAERRA TSR T 5, MLIEEZ AN EIZ I | e R U %
BHEDZLNEFTES,

A. HFEERH BETHOIILEERIETAZ L, EHILED
1. REE TS MEE - &Sl KEPURRHESCEA T D ABEEME % 3¢
(SC)# AR =2 U 7N D MCHETT 2 2 b, E-MREEEEELH
AN FREEME OKBEB—E4) . OMZTBHRIEEFARE LT,
BRMEEME (RETEEE) EREL.,

BRAEREZWILEMETA2Z L EHENE L B. Fi

7o 1. EERRBIFTERT Y A NV AIREE S BTE
2. TUANA S GURKEM T ez KRANFRFEADTEZ ST T, 96 well 7L
DWTOREBERFT 21TV, ERRICHER ] — hERWT, RERELXEMRLLT, ¥

_17_




N E—TEBRALTY 7 A A PCR
T2 DR %2 BB LIREE LT,
2. BEANRT T 4 7 D6 AR EEEER
Bt L. 11 72 /BEY D overlap L7z 15
TR BEOTTF NESYE .
EBV(LMP2, EBNAI, BZLF1), CMV(pp65,
IE1), AdV(penton, hexon), BKV(LargeT, VP1),
JCV(LargeT, VP1), HHV6(u54, u90),
VZV(E62, IE63)Zxt L THE L. 1L-4, 1L-7
FFETIC 9-12 HEIEE R 21T o 7o, ZORRIZ
1) fLERI(RPMIT640%1Z 7 < 3% % HSm)
B HVITERIN(TexMACS®), 2) W A%
PERER N BR(G-Rex N THEE LT-8E & .
24 RTL—bBIOBEDT T A2 TH
BLIGAEOEREBFL, £723) IL4,
IL-7 DIEEZEZ TRIEEOY A M AV
BERAONI L, 4) F-RRNMIREE
TEPEIZ W TIE, S1Cr BB s L O
caspase 3 7 (flowcytometry ¥5) 12 CHREHT
L. FIEEDFEL HWTT v IGVE % WGE
L7z, HEASHIME & LC EBV (2 LCL & AW
T205 . oD A VA U IR e A
BREWCANFTERNZD, Leen HOFEL
232 L C PHA-blast 1B L. ZHUZ T A
NARERE T MR A ER LR R T
peptide CTHINY L TR0 BYAiE & L,
7o ST LT H Leen B I, Bl
@5 N R —(HLA B H )0 EEL L 72
KR4I 7> & PHA-blast % 7ERL LEZRSHIND &
LTl L7, caspase-3 IIE Cld. HEAYHH
% Cell Tracker Violet®(CTV)IZ THERE L ™
AV AREREY T #MD & Hehgs,
flowcytometry %12 T CTV B Ma 0 F1 ¢
caspase-3 5 HIRE & 54 L 7,
(BN D ER)
AWFFETIE e MRIKZHR D, 2 @EEE D
5 20-50mL FREORIMA1T 5, WL
TIHHERERER R R CERAKREER S
MR mEEELZBSDORREE T 7,
F RO ICEE L7283 b
L. EBREORIEZEG TEMT D,

C. "%

1. HSVI1,HSV2, VZV, EBV, CMV, HHV6,
HHV7, HHVS, BKYV, JCV, Parvovirus B19,
AdV, HIV1, HTLV1, HTLV2 & X (Y HAV,
HBV, HCV, HDV, HEV, HGV, TTV % #E 3
DHREMESL L. FILEND 10 copies/sample
BRI CEDZ LRGN LT, 2%
AWTHFSE, BB O BEREZRE
I 5 WfE 2 BAG L7z,
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