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Identification of a novel HLLA-A*24:02-restricted
adenovirus serotype 11-specific CD8" T-cell epitope for
| adoptive immunotherapy
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75 ) 7 A A (Adenovirus:AdV) (X 51 OMBERICHEENZ DNA VA ILVATH
D, BBBEZSCEMBARBEK R OB ERMERSRETIX, BUEH 2 EYE
EBITIENDD, TUA NV AHFE LT Cidofovir REA ENBZ ENEVR, 20D
BHERTHELEEARVET TR  BEEREORIERASBETH 5, —F T,
AdV OHERIZIZ AdVILRREREN THRAEZEBZTH S 72D, K TIX, BHEZ D AdV
BYEIZZW LT, AdV HURRFEN THRZ A= MlEESiToh, 20oFzHEn
WMESNTWVWS, ZROLORETIT AV MFER S TR L THRENR THREZFEL
BELTVWSA, EPETIIELBMEBEEZ D AdV BYE L LTI, AdV mER
11 Ik AHMMEBERENRZS BESNTWS, o T, HZAETIX, AdV mBER 11
NERBENTHROFBELZRALLINETH D,

HAAIE S ZV HLA-A*24:02 (BARADK 60%A5RE) HRMED AdV miER 11
FURS BAOMIME B T MM (cytotoxic T lymphocyte:CTL) D=t h—F %2 RET 5
TELICXVBERADEL ODBEICT AdV MFER 11 BREJEICH T 2 MBREEEZTO 2 &
MAREL 72D Z L BHIFFTE 5, £ Z THRIFATIZ. HLA-A*24:02 FFRMED AdV M
BEIIIARFSENCIL O b—T7%2RETHILE2HBHE LT,

[Hi:]
AdV Mm{ER 11 D hexon ®7 I / BELS| Z ., BIMAS Bifr Yy 7 + v =7
(http://www-bimas.cit.nih.gov/molbio/hla_bind/) % FI\»THEHT L. HLA-A24(A*24:02)
AT HWETTF — 7% BT 5 nonamer peptide ZBIR L7, TNhHDOXTF KD
HLA-A24 ~D #5414 % MHC stabilization assay {2 X Y §Fffi L 7=,

HLA-A*24:02 2 H 3 2BEAL Y HBE L RO EEREZ =Y b—TBEHOXTF
RTHRIB L, X7F FREEN CDSTMIROFEZRL, FEHINZXTTF FERY
CD8'THIlg%E ., 7r—H% A FRA PV —%BNTY—F 17 L, §i CD3 Hifk (OKT3)
BIOIL2 FET T feedercell & & biZER L, BIROITHM I 72,

R7FFEFEEO T RO, FEESHEBRICT T 5 K%, enzyme-linked
immunosorbent assay (ELISA) ¥, Cr BtHRBR, MEAVYA P U4 CBIEREICIVF
fli L7z, MMM E LTI, XTF FEHEMS LIZHRML TRV K562, K562 T
HLA-A*24:02 2878 A LM (K562/A*24:02), Epstein-Barr virus-transformed
lymphoblastoid cell line (LCL), 3 X N AdV ImiEHR 11 2R X872 K562/A*24:02 % H
VT ‘

AdVILIER 111C X 2 i tERERES % B8 L 72 HLA-A*24:02 2 5 2 BEFICB VT,
KMo AdV MBER 11 FURFESO THEROHEES MHC 7 7~ —#Ic X W EIE
THELEBIT, KMMRUERF D AV O 7 A )L X &% real-time PCRIEIZX VBIE L
72
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AdV MiFER 11 @ hexon DT X / K% . BIMAS fg#r Y 7 b v =7 % BV THEAT
L. HLA-A24(A*24:02)i2 5 AT 2B EETF— 7 2AH T 5 10 FE D nonamer peptide %
BRLEK L, ThbOoXRTFF FRIVWTFh b, HLA-A24 IZRET 5 Z &% MHC
stabilization assay {2 X Y #38 L7 (Table 1), KRIZ HLA-A*24:02 BT HHEAS A

DOBEL 7RI EZEREZ Z DD 10 BEOXTF FTHRB L Z A, AdV I
B 1 OHEEAHR 3 AF 3 AT TYFNLGNKF (TYF) [ZHEM, HikEtES 2
A 1 AT VYSGSIPYL (VYS) & LYANSAHAL (LYA) 12428572 CDS'T MRS
Hxhiz (Figure 1), FEINTRTF NERN CDS'T Mz BROICHAM S, &
LI Z T3 07,

3HEBEORTT FRFEW CDS'TMIED > H, TYF 82K CDS'T D423, AdV
MmiFR 11 2 /% S 72 K562/A*24:02 [ XIS L IFN-y Z 4 L7z (Figure 2). TYF %F
B CDS' T MIBEIX, TYF X7 F KZEM L7 K562/A*24:02 125t L CHIIREGBEE %2
RLEDR, ARTF FE2HEMLUEZ K562 126 L CITHREEREZ RER Mo, &
NoEDOZ NG, 3BBEORTF FD L, TYFXTF NOZNB, AdV miEA 11 &
RN T X, HLA-A*24:02 RIC#ER &, CTL KRB ENA = =T XTF
FTHBHZ ENALMNTR -7, TYFNLGNKF %2/ CD8'T #MAaiZ, HLA-A*24:02
Fs M AdV IMTER 5 HiF A RA CTL @ = v F — 7 (TYFSLNNKF) #3858 L 2 o 7=,

HLA-A*24:02 53 F/TYF X7 F K% 4 E{&{t L 7= MHC tetramer (A*24:02/TYF tetramer)
ZERM L, AdV IER 1110 X2 Him K ICRER L7z HLA-A*24:.02 3 5 &
FITRBWT, REMmHIZ TYF R E/ CDS'THIKE (A*24:02/TYF tetramer B4 CD8'
B NHBRT B E LI RKEMECRFP S AdV B3 S 472 < 725 7= (Figure 3),
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A2 CIE. HLA-A*24:02 P AdV MR 11 HLES R CTL ARMT 5= &
F—7% TYFNLGNKF THBHZ L ZHALMNIT LTz, & 52, AdV IER 11 BRYEH
B35 L & HIC TYF FEN CDSTMBRARMEMPIZCHIALZZ &5, TYFHR
B CD8'T MR 1L in vivo 2B\ T AdV MIEH! 11 Z kR T X, AdV MEE! 11 EYEIC
LT TYFHEM CDS'THIlRZ AW MREEXRE R TH 5 AIRENSTRER I T,

AdV FLEAF R T ARIZHELE D subgroup D AV I L TRXRIGHERTZ &N
%E‘iézhf(b\é 25, TYF $ 8/ CDS'T #ifiX. AdV IiER 5 o= b —TFRFFF

R L edol, AdVHURKEMN TR Z AW MEREZ1T 5 BRIk, BENEK
?#L'Cb‘é AdV @ subgroup T LT HAMENH D Z ENTRBREINT,

A*24:02/TYF tetramer (X, & M #HI A B 72 iC AdV MIER 11 (2§ 2 HRE6E
FomF—FTHZ LR, WELEZ AV IER 11 EFEN THIROEANSEZE=X
—F 32k, FRHTHALEEZLND,
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HLA-A*24:02 fsRMED AdV MBER 11 EBEM CTIL ARBT =  —7%2RE

L RMELEZE F—FXFF N AdV MiFE 11 BRYE 25T 2 MREE s B
TXAAREMNRER I NI, A*24:02/TYF tetramer 1%, ¥ MEHIBME%Z L AdV L5
B URSREN THREBEZO AV ABER 11 REREN THROE=Z—IZFH

ThdLELILND,



Table 1 Ad11 hexon protein derived peptides predicted to bind to HLA-A24,
and the results of the MHC stabilization assays.

Amino acid sequence Start position Score?® % MFI increase®
KYTPSNVTL 482 480 141
DYLSAANML 641 360 77
SYQLLLDSL 366 360 57
LYSNVALYL 469 280 186
VYSGSIPYL 696 200 583
LYANSAHAL ' 889 200 37
NYNIGYQGF 769 180 142
TYFNLGNKF 37 158 82
NYIGFRDNF 322 150 89
GYKDRMYSF 782 120 27

Ad11, adenovirus serotype 11; MFI, mean fluorescence intensity.
2 Estimated half-time of dissociation from HLA-A24 (minutes).
P Percent MFI increase of HLA-A*24:02 molecules on T2-A24 cells.
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Figure 1 Induction of peptide-specific CD8" T-cells from peripheral blood
mononuclear cells of HLA-A*24:02+ healthy donors. Peripheral blood mononuclear
cells from five HLA-A*24:02+ healthy donors were stimulated with each of the 10
epitope candidate peptides, and frequencies of IFN-y-producing CD8" cells were
determined by IFN-y secretion assays. The numbers in the upper right quadrants are
the percentage of IFN-y-producing cells among CD8" cells in the presence (upper
row) or absence (lower row) of the peptide. Among the 10 peptides tested, 3 induced
IFN-y-producing CD8" cells.
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Figure 2 TYF-specific, but not VYS- and LYA-specific, CD8" T-cells produce IFN-y
against K562/A*24.02 infected with adenovirus serotype 11. Expanded TYF-specific
CD8" T-cells (A), VYS-specific CD8" T-cells (B), and LYA-specific CD8" T-cells (C)
were incubated with K562/A*24:02, those loaded with the respective peptides, those
infected with adenovirus serotype 11, or those loaded with an irrelevant peptide for 24
hours. IFN-y production in the supernatant was measured by an ELISA. Data are
representative of two independent experiments and are the mean = s.d. of triplicate
experiments.
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Figure 3 Frequencies of TYF-specific CD8" T-cells in a patient with Ad11 disease as
determined by staining with HLA-A*24:02/TYF tetramer. (A) TYF-specific CD8" T-cells
and HLA-A*24:02 restricted CD8" T-cells specific for CMV pp65 peptide QYDPVAALF
were stained with PE-labeled HLA-A*24:02/TYF tetramer. Data are representative of
two independent experiments. (B) Increase in the percentage of A*24:02/ TYF
tetramer-positive cells among CD8" cells coincided with the decrease in adenoviral
load in urine and peripheral blood in a patient with Ad11 disease.



