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Sakiik S pakiik) Pkl
4-1BB/CD137 CXCLS8/L-8 IL-5 PIGF
NAGLU CXCLYMIG IL-6 PP14/7V a5y v
ADAMTSI13 CXCL10/1P-10 IL-6RT7VT 7 Tahy b=y
TTFARRIF CXCL11/I-TAC IL-7 Fruryi=ayr
TN 7-F=b7a7AL | CXCL12/SDF-17 V77 IL-9 VA=A 2
TTVH CXCL13/BLC/BCA-1 IL-10 Far—Jyr
AgRP/ART CXCL14/BRAK IL-11 PCSK9
ALDHI1A1 CXCL16 IL-12 p70 75 A S/PROS1
TNTrl-irusuaryys VAFFLC IL-12/23 p40 FuF A F—+¥3/PRTN3
T ALE2Y D-# A <=— IL-13 RAGE
TrTA = DcR3 IL-15 RBP4
Ty VA RTF -] Dkk-1 IL-16 Reg3A
T TARITF -2 DPPIV IL-17A Uo7% 02
ANGPTL3 DR3 IL-17C r=y
ANGPTL4 EGF IL-17E/IL-25 LURFY
7‘/(171\%{;?;%6 EMMPRIN IL-17F ROBO4
ApoAl EN-RAGE/S100A12 IL-18 S100A8
APP = FHESM-1 IL-18 BPa S100B
APRIL TRZY IL-19 SCF
NT-Pro-ANP TURREF IL-21 SCGF/CLEC11a
R—F2-IyursursJr TV REY -] IL-22 E-&ZL27Fv
B7-H1/PD-L1 x./)7—¥2/NSE IL-23 L-&EVvIF
BAFF/BLyS ENPP-2/A—bF&%v 1IL-27 P&V IF
BCMA EpCAM/TROP-1 IL-28A/IFN-Z A 42 AV ATTBG
BDNF EphA2 IL-28B/IFN-Z A3 L A10/ZP1
BMP-2 ErbB2/Her2 IL-31 B AL AE Y
BMP-4 ErbB3/Her3 IL-33 A B3/SCCAL
BMP-9 Epo IL-34 cl7 ‘/ﬂ;/ﬁ ;1:“/-111
CRP ESAM IL-36~2—&/IL-1F8 A UEL/PAI-1
CA125/MUCI16 FABPI1/L-FABP wAvEEY /¥ F1/PEDF
CA15-3 FABP3/H-FABP FE 3N mE7IeA FAL
N-IR~J» FABP4/A-FABP AV RYCRTF R SHBG
INELTLD Fas ITTH4 SLPI
ﬁ%gﬁgffi Fas UV F AUV A3/PSA SOST
TS D TZxYFr BV IVALL5 SP-D
WBhT S S TxFafA/IAHSG  [BVZVA26/=a—u | SPARC/AARTARI Fv
CCLU/I-309 FGF mtk AV EY P ST2
CCL2/MCP-1 FGF 3 LBP T A -1/CD138
CCL3/MIP-1 7177 FGF-13 1B LIF VT h-4
CCL4/MIP-1 _—% FGF-21 LIF VRIVAV-TANT 7
CCL5/RANTES FGF-23 LIGHT TACI
CCL7/MCP-3 BRAHES RIS AL URA Y »-2/NGAL 2y
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CCL8/MCP-2 T4 TaRrIFr LRGI1 TRATC
CCL11/=A#% o Flit-3 U 7o F AIH TFF3
UodkhEs -
CCLI13/MCP-4 THYREF Y B NG TFPI
CCL14/HCC-1/HCC-3 T4 U RZF AR M-CSF TGR-7A7 7
CCL17/TARC FLRG MAdCAM-1 Tpo
CCL18/PARC G-CSF MBL FURRRL T2
CCL19/MIP-3~—% HLrFo-] MCAM/CD146 73 /I/JTZ’LFE
CCL20/MIP37 L7 7 HLIF o 3 ATEY Tie-1
CCL21/6Ckine HV 25> 3BP MFG-ES Tic-2
CCL22/MDC HLIF9 MIA TIM-1/KIM-1
CCL24/=AFF -2 Gas6 MICA TIMP-1
CCL25/TECK GDF-15 MICB TNF-7 /A7 7
CCL26/ =4 # % 323 GDNF Sy RHL TNF RI
CCL27/CTACK GFAP MIF TNF RII
CCL28 GITR MMP-1 TRAIL
CD14 TAHT MMP-2 TRAIL R2/DRS
CD23/Fc A 7+ a > RII GM-CSF MMP-3 TRAIL R3
CD27 ep130 MMP-7 TRANCE/RANK L
CD30 75 P4 BA MMP-8 TR
CD31/PECAM-1 75 ¥4 KB MMP-9 TREM-1
i 2=
CD40 RERLEL MMP-10 = ﬁi /';TI\?; d
CD40 U H> F HB-EGF MMP-12 TWEAK
CD44 HE4/WFDC-2 MMP-13 WPA/T ¥ F—
CD117/c-kit HGF MSP/MSTI PARKS/UCH-L1
CD163 HGF R/c-MET MPO ULBP-1
CD25/IL-2 R7 V7 7 HTRA2/Omi DI AT ary ULBP-2/5/6
CEACAM-1/CD66a [CAM-1 NCAM-1/CD56 ULBP-3
CEA/CEACAM-5 IFN- _—% X7 Fo 4 ULBP-4
Ay IFN-4 = - 378 N4 uPAR
CHI3L1/YKL-40 FN-# >~ R1 NRG1~—#1 TRETaY
FXIVHT/7aFAC IGFBP-1 Z—a—abtJr-1 /A7ak= T/ =3 VA
aF—FoITNT 7
COLIAL IGFBP-2 NT-4 VAP-1
25— FU IV T AT 71 IGFBP-3 OSM VCAM-1
C5/C5a IGFBP-4 FRF AR F o VEGF
9 IGFBP-6 FRFATOT Y VEGF-C
DIRF/7F4 T IGFBP-1p1/IGFBP-7 Park7/DJ-1 VEGF-D
avFIF-1 IL-17A7 7 PBEF/ERT 7 Fo VEGF RI/FLTI
7 )7 (Cripto)-1 IL-1~_—% PDGF-AA VEGF R2/KDR
CX3CLUTZ S ZNHA v IL-1ra PDGF-AB VEGF R3
CXCLI/GRO7 L7 7 IL-1 RI PDGF-BB ¥#3 DBP
CXCL2/Gro_—# IL-1 RIT PDGF-CC VWF-A2
CXCL4/PF4 L2 PDGF-DD XCLUY v h B 7T
CXCL5/ENA-78 IL-3 RUFTHRTL 3
CXCL6/GCP-2 L4 YA AF/OSF-2
CXCL7/NAP-2 IL4R7LT 7 PLA2G7/Lp-PLA2
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BMP5 BMP7 BOLA3 BTF314 Cldor80 | C2lorf33 C3orf38 C7orf13
CA9 CABLES2 | CALB2 CALCA CALCB CAMK2G | CAP2 CARDI6
CARDI7 CASP14 CAT CBX2 CCNC CDI63L1 CD36 CD79B
CD&3 CD99L2 CDC42EP | CDC428E] CDKSRAP | CDKSRAP | CDKN24 | CELSR3
4 / 2
CENPB CENPL CENPM CENPN CGA4 CHAC! CHMP24 | CKMTI14
CKMTIB CKSIB CLGN CLNSIA CLPI CNFN CNGB! CNIA2
CNPY2 CNTNAP2 | COL8AI COX15 CoxX54 COX58B coxX7C CPS1
CPTIC CRABP2 CRIM1 CRIP2 CSMD1 CUEDC! CXXC5 CYB561
DAGI DBP DBT DCAF10 DDIT3 DDX28 DGCR6 DGUOK
DHCR24 DHRS11 DHRS2 DIO2 DIS3L DNAJC22 | DNASE2 | DNLZ
DOLPPI DPMI DYNLL2 F2F2 FEBAGY FECHSI EEFIA2 EFEMPI
EI'NA4 EGFL7 EIF3H EIF4E3 EIFS LIMO! EPB41L1 | ERBB2
ERP27 ERP29 EVPL EXOSC3 EXT] F8A1 FADS2 FAF1
FAMI788 | FAMI88B | FAMG69B FAM7IE] FBXO10 FGF21 FLADI FLJ46906
FLYWCH2 | FOLRI FOXCI FRMPDI FUCA2 GoPD GALK! GAPDH
GARI GARS GCHFR GINS4 GJAS GLBI GMDS GMPPB
GNGI10 GNPTAB GPC5 GPNMDB GPR37 GPSI GPT12 GRAMDI
B
GRB2 GRB7 GRHL2 GRHPR GSDMC HAXI HCPS HEXA
HEXB HISTIH2B | HISTIH2B | HISTIH3F HISTIH3 | HISTIH4H | HIST2H4 | HIST2H4B
J K G A
HLTF HNRNPL | HPN HRK 1DH] K130 IGFBPS ILVBL
IMPA2 INTS4 INTS7 ITPRI KCTDS5 KDELRI KI442013 | KLC!
KLHLI3 KRT19 KRT81 KRT&86 KYNU LAGE3 LGALS3B | LOC72813
P 8
LRPPRC LRRC26 LYPD3 LYRM2 MAL2 MANIB1 MANBA MAP7
MAPKA MAPKAPI | MEDIO MED19 MED30 MESP] MGAT4A | MGST3
MKKS MOCOS MRPLI16 MRPL51 MRPS11 MRPS7 MRRE MSRB2
MTHFD2 | NARS2 NDUFAI NDUFA4L2 NDUFA6 | NDUFAS NDUFAF | NDUFBI0
3
NDUFCI NMRALI NOL3 NOMO!I NOV NQOI OSBP OSTC
P41 PABPCI PAKI PAQR4 PBX3 PCCB PCNT PDCD6
PDESB PDHAL PDIHB PDIA6 PDRGI PGAP3 PGD PHGDH
PIGK PIR PITX] PLODI POLRIE POPS5 PRAME PRDXI
PRDX2 PRDX4 PSATI PSMB7 PSMD10 | PTGES2 PXDN PYCRI
RABGAP! | RAD3IC RAPIGAP | RARS2 RECS RHOBTB3 | RNASET2 | RNFIS82
RNF194 ROMOI RPY RPL364 RSF1 S100P SCPEPI SCRG1
SDHA SELENBP | SEPHS2 SERPINAS SEZ6L2 SHB SHMT1 SIVAL
1
SLC25410 | SLC248 SLC31A41 SLC3342 SLC3A42 SLC6AY SLCI9A3R | SMUI
!
SNRPB2 SODI SPINT?2 SOSTM 1 SRXNI SSR4 STARD3 STEAP4
STX3 SUSD?2 TALDO! TBCD TBLIX TCTNI TESC TFAP2C
TIMMI0 1K1 T™C6 TMED3 TMEDA TMEMI31 | TMEM205 | TMEM9
INFRSF1] | TNPO! TNS3 TOMM> TRIB3 TSKU TSPAN3 TSPAN4
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TSR2 1S8TD1 TXN UBB UBE2[ UBE2L6 UBE2M UBRS
UNC50 UQCRQ URMI UST UTP23 I'PS45 'wAl WARS
WDR61 ZBTBS5 ZCCHCI7 | ZDHHCS ZINF467 AAMDC AARD ADGRLI
AMERI ARPIN ASSiP11 ASSIPI3 ATRAID BRINPI Cllorf86 | Cl6or/92
CAMKMT | CLPSL2 CNIH1 CNOTI11 COA41 COAS CYSRT! FAM2064
FAM217B | GAPDHP3 | GLMP HMCES HSPBil HTATSFIP | INIP INTS4P2
3 2
KATI4 KRT8P47 | LINC0046 | LOCI002889 | MARCI MIENT MSRBI MVBI2B
7 11

NAA20 NPR3 OGFOD3 | OSGIN] oOSTCP2 PABPCIP | PRELID3 | PSATIP3

4 B
PYROXD?2 | RPL35P2 | SAPCD2 SETP14 SLC25451 | SLC35F6 SLC4841 | SMGS
ST8SI46- SWI5 SYBU SYNE4 TENMA THAPI2 TMEDIOP | TMEMI92
AS1 /
TMEM238 | TMEM268 | TMEM74B | TMX2 TRMTI0B | TSENI1S XPOT
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AAMDC | AARD AARS ACP] ACP2 ACSE2 ACTRIB | ADAMI3
ADAR ADGRLI | AIFMI AKRIBI0 | AKRIC2 | AKRIC4 ALDHIBI | ALDH3A42
ALDH3B2 | ALDH9AI | ALDO4 | ALGS ANAPCII | ANKRD46 ANKRD9 | APIP
ARLAA ARPCSL | ASPSCR1 | ASSI ASSiPI1 | ASSIPI3 ATFG ATG3
ATP3EP2 | ATP6APL | ATP6VOE | ATPAFI | ATRAID | AZINI BEX] BLVRB

2
BOLA3 BRINPI | C2lorf33 | CALB2 | CALCA CAP2 CARDI7 | CAT
CBX2 CD79B CD83 CD99L2 | CDC42EP | CDC42SE] CDKSRAP | CDKSRAP
4 ] 2
CENPB CENPM | CENPN | CGA CKMTIA | CKMTIB CKSIB CLNSIA
CLP] CNEN CNIHI CNOT1l | CNPY2 COAl COA5 COL8AI
COX54 COX5B | COX7C | CPSI CRABP2 | CRIP2 CUEDC] | CXXC5
CYB361 CYSRTI | DAGI DBT DCAF10 | DDIT3 DGCR6 DHCR24
DIO2 DIS3L DNASE2 | DNLZ DOLPPI | DPMI DYNLL2 | E2F2
ECHS] EEF1A2 | EIF3H EIF4E3 | EIFS ERBB2 ERP29 EXOSC3
EXTIT 841 FAF] FAM206 | FBXO10 | FLADI FOLR] FOXCI
A
FUCA2 G6PD GALK1 GAPDH | GAPDHP3 | GARS GLBI GLMP
3
GMDS GMPPB | GNGI0 | GPNMB | GPR37 GPSI GPT2 GRHL2
GRHPR GSDMC | HAX1 HCP3 HEXB HISTIH2BJ | HISTIH2B | HISTIH3G
©
HISTIH4H | HIST2H4 | HMCES | HNRNPL | HSPBI1 HTATSFIP2 | IDHI IFI30
A
IGFBPS ILVBL IMPA2 INIP INTS4 INTS4P2 INTS7 ITPRI]
KAT14 KCTD5 | KDELRI | KIAA201 | KLCI KLIL13 KRT19 KRTS1
3
KRT86 KRT8P47 | KYNU LAGE3 | LGALS3BP | LOC10028891 | LOC72813 | LRPPRC
] 8

LRRC26 LYPD3 LYRM?2 | MAL2 MANIBI | MANBA MAP7 MAPKA
MAPKAPI | MARCI | MEDI0O | MEDI9 | MED30 MESP] MGAT44 | MGST3
MIEN] MEKS MOCOS | MRPL16 | MRPL51 | MRPSII MRPS7 MRRF
MSRBI MSRB2 | MTHFD2 | NAA20 | NARS2 NDUFAI NDUFA4L | NDUFA6

Pl
NDUFA8 | NDUFAF | NDUFBI | NDUFC1 | NMRALI | NOL3 NOMO1 NOV
3 0
NOO!1 OGFOD3 | OSBP OSGINI | OSTC OSTCP2 P4IIR PABPC]

PABPCIP4 | PAK] PAOR4 | PBX3 PCCB PCNT PDCD6 PDESB
PDHAI PDHB PDIA6 PDRG] | PGAP3 PGD PHGDH | PIGK
PIR PITX] PLODI | POLRIE | POPS PRAME PRDX]1 PRDX2
PRDXA PRELID3 | PSATI PSATIP3 | PSMB7 PSMD10 PTGES2 PXDN

B
PYCRI RABGAPI | RADSIC | RAPIGA | RARS2 RFCS RHOBTB3 | RNASET?
P

RNF182 RNFI94 | ROMOI | RP9Y RPL33P2 | RPL36A RSFI S100P
SAPCD2 | SCPEPI | SCRGI SDIA SELENBP1 | SEPHS?2 SERPINAS | SETP14
SEZ6L2 SHB SHMTI | SIVAl SLC25410 | SLC25451 SLC2AS SLC31A41
SLC3542 | SLC342 | SLC4841 | SLC649 | SLC9A3RI | SMUI SNRPB2 SOD]
SPINT2 SOSTMI | SRXNI SSR4 STSSIA6- | STARD3 STEAP4 STX3

AS1

SUSD2 SWI3 SYBU SYNEA TALDOI | TBCD TBLIX TCTN1

TENM4 TESC TFEAP2C | THAPI2 | TIMMIO | TKI TMC6 TMED10P
]

TMED3 TMED4 | TMEMI13 | TMEM20 | TMEM238 | TMEM268 TMEM9 TMX?2

] 3
TNERSE1l | TNPO1 TNS3 TOMMS5 | TRIB3 TRMTIO0B TSENIS TSKU
B
1SPAN3 TSPAN4 | TSR2 1STDI TXN UBB UBE2I UBE2L6
UBE2M UBRS UNCS0 UOCRO | URMI UST UTP23 VPS45
VWAL WARS WDR61 | XPOT /BTB5 ZCCHC17 ZDHHCS | ZNF467
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GSM175837

GSM176118

GSM176121

GSM176410

GSM176115

GSM176264

GSM175906

GSM175951

GSM176300

GSM 175907
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GSM175959
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GSM176033

GSM176034

GSM 176036
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GSM176164
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GSM176177

GSM176181
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GSM176145

GSM 176392

GSM176239

GSM176294

GSM175905

GSM175947

GSM175949

GSM176123

GSM176266

GSM175816

GSM175819

GSM175935

GSM176035

GSM 176005

GSM176006

GSM 176007

GSM176008

GSM176009

GSM 176010

GSM 176282

GSM 176283

GSM176284

GSM176285

GSM176286

GSM176269

GSM 176292

GSM175911

GSM176324

GSM176427

GSM175910

GSM176335

GSM175977

GSM175979

GSM176434

GSM175992

GSM176388

GSM175936

GSM176072

GSM176074

GSM176075

GSM 176076

GSM176077

GSM176136

GSM176318

GSM175950

GSM175881

GSM 176274

GSM176235

GSM176297

GSM175937

GSM175923

GSM175938

GSM175955

GSM176278

GSM176241

GSM175939

GSM176417

GSM175884

GSM175940

GSM175985

GSM176317

GSM175948

GSM175952

GSM176267

GSM175941

GSM176331

GSM175824

GSM 175943

GSM176339

GSM176343

GSM175942

GSM176276

GSM176262

GSM175954

GSM176421

GSM175899

GSM175900

GSM175946

GSM175953

GSM176114

GSM175944

GSM175981

GSM176280

GSM175945

GSM176102

GSM176138

GSM176230

GSM176129

GSM176139

GSM175880

GSM176038
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GSM176079
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TE R Her2 3+ Her2 2+ Her2 0~1+
(N=44) HBA HBA BA
N=15 N=26 N=13
— ERRLRD ERARO ERALRD
e 95%CI % ka3 95%CI % k=13 95%CI % HES
i . , ZRic , ZFIC 2T
(NCBI) Sa—7 95% Cl |44 5% 95% CI st4 5% 95%Cl |42y 95%Cl
ALGS 203545 at 149-214 87% 472-542 92% | 546-641 92% | 549-625
ARPCS], 226914 at 76-139 93% 495-574 92% | 631-709 85% | 562-723
CBX2 226473 at 56-68 40% 172-244 50% | 219-266 62% | 156-236
1093- 1122-
COL8AI 226237 at 55-151 93% | 1157-1463 96% 1326 92% 1477
DCAF10 226511 at 27-34 73% 68-82 81% | 83-105 85% | 103-121
DCAF10 230679 at 9-11 80% 61-81 92% 53-68 85% 78-91
EIF3H 230570 at 12-19 80% 60-75 88% | 119-175 92% 72-96
1963-
ERBB2 216836 s at 313-482 60% | 2451-3219 27% 2661 0% N/A
FRBB2 234354 x at 9-10 93% 75-117 69% 17-20 69% 12-13
HISTIH4H 208180 s at 11-14 80% 70-121 69% 58-75 69% 28-35
HISTIH4H 232035 at 24-32 80% 284-491 69% | 186-236 62% 90-109
IGFBPS 1555997 s at 48-97 33% 307-399 35% | 592-854 15% | 430-563
INTS7 218783 at 31-38 87% 95-111 77% | 106-122 85% | 183-229
KRT19 228491 at 21-24 53% 49-78 46% | 92-115 77% | 136-191
KRT81 213711 at 58-71 67% 289-554 54% | 295-448 31% | 102-119
MGAT4A 231283 at 36-65 87% 226-294 81% | 162-185 62% | 137-164
1396-
MIEN] 224447 s at 356-432 87% | 2283-2995 50% 1773 8% N/A
PGAP3 221811 at 81-100 93% 437-597 58% | 210-273 31% | 110-115
PGAP3 55616 at 150-185 93% | 822-1067 54% | 394-496 15% | 220-229
RSF1 222541 at 30-80 80% 164-198 88% | 303-378 69% | 179-212
RSF1 229885 at 43-57 100% 166-195 88% | 192-229 92% | 150-172
SHB 1557458 s at 61-83 93% 196-229 81% | 251-300 83% | 229-277
SLC3542 209326 at 90-119 93% 356-420 92% | 435-497 85% | 493-602
SYNE4 235515 at 34-48 87% 110-140 88% | 132-160 92% | 117-148
TNPO1 225765 at 94-134 93% 521-600 96% | 487-571 92% | 432-479
Ooo0o0o0ooao
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er2 3+ 0J000C0O0DO0O0O0O0O0O0OHer2001+0000000000000O0
goobooo
ooooDobOoOO0oO0ooooooooDDbDbOO0OO0OFrISHOOODODDOOOHer22+00 000000
OooOoOD0OD0OO00TAADODODOO9S%O 000

10

20

30

40

50



(83) JP 2019-507608 A 2019.3.22
IR Her2 2+
IE A RR D 95%CI % LES
BT N =26 FISH+ (N = 13) FISH- (N = 13)
Gy BNt 2 2
(NCBI) Fu—7 95% CI |®H32%  95%CI  |[x33%| 95%CI | ®H3% | 95%CI
ALGS 203545 at 149-214 | 92% | 546-641 85% | 416-451 100% | 647-812
ARPCSL | 226914 at 76-139 | 92% | 631-709 92% | 545-677 92% | 687-770
CBX2 226473 at 56-68 | 50% | 219-266 54% | 214-293 46% | 203-257
1260- 10

COL8Al | 226237 at 55-151 | 96% | 1093-1326 | 100% | 849-1184 92% | 1577
DCAF10 | 226511 at 27-34 | 81% | 83-105 69% | 87-131 92% | 74-90
DCAF10 | 230679 at 9-11 | 92% 53-68 92% | 43-70 92% | 59-69
EIF3H 230570 at 12-19 | 88% | 119-175 77% | 102-125 100% | 121-225
ERBB2 216836 s at | 313-482 | 27% | 1963-2661 | 46% | 2098-3128 8% | NA
ERBB2 234354 x at | 9-10 | 69% 17-20 85% |  19-25 54% | 13-14
HIST1HAH | 208180 s at | 11-14 | 69% 58-75 54% | 69-102 85% | 46-63
HISTIHAH | 232035 at 24-32 | 69% | 186-236 62% | 176-267 7% | 176-230
JIGFBPS | 1555997 s at | 48-97 | 35% | 592-854 54% | 603-1023 15% | 383-436 20
INTS7 218783 at 3138 | 77% | 106-122 62% | 90-108 92% | 113-137
KRT19 228491 at 21-24 | 46% |  92-115 46% | 64-100 46% | 110-139
KRTS81 213711 at 58-71 | 54% | 295-448 54% | 149-183 549% | 430-724
MGAT44 | 231283 at 36-65 | 81% | 162-185 77% | 156-193 85% | 157-187
MIEN] 224447 s at | 356-432 | 50% | 1396-1773 | 69% | 1642-2238 31% | 726-843
PGAP3 221811 at 81-100 | 58% | 210-273 62% | 264-380 54% | 142-159
PGAP3 55616 _at 150-185 | 54% |  394-496 54% |  566-740 54% | 228-248
RSFI 222541 at 30-80 | 88% | 303-378 85% | 225-358 92% | 347-422
RSFI 229885 at 43-57 | 88% | 192-229 77% | 177-235 100% | 190-239 30
SHB 1557458 s at | 61-83 | 81% | 251-300 77% | 238-313 85% | 243-310
SLC3542 | 209326 at 90-119 | 92% | 435-497 92% | 358-444 92% | 486-575
SYNEA4 235515 at 34-48 | 88% | 132-160 92% | 129-170 85% | 122-161
TNPO1 225765 at 94-134 | 96% | 487-571 100% | 484-646 92% | 469-512
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H—<— I —ZHO<RE (BRE100%T)
Her2 3+ D% > Her2 0~ 1+ DK
&t
B BBHEREHE S—rr 57—
ERBB2 15 9 60%
MIENT1 15 13 87%
PGAP3 15 13 87%
1/2/3 20D —H—Z 33 <RE (FFREE100%T)
RREE
ERBB2 15 9 60%
MIENI 15 13 87%
PGAP3 15 13 87%
ERBB2 + MIEN 1 15 13 87%
ERBB2 + PGAP3 15 13 87%
MIENT1 + PGAP3 15 15 100%
ERBB2 + MIENT1 +
PGAP3 15 15 100%
R
ERBB2 60%
MIENI 87%
PGAP3 87%
ERBB2 + MIEN 1 87%
ERBB2 + PGAP3 87%
MIEN1 + PGAP3 100%
ERBB2 + MIEN]1 +
PGAP3 100%
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goooooao
O0020000000000000000HLA-A*02:010 O O HLA-DRB3*02:020 O O O O
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OOo0ooooooooooooooooogooao

. _ e 2|2 A-IEE
ma S22 (E(82/2/5(5(8B(5(2(8|2|7|¢
MBS <4 | < |2 | S | C|o|R|la|f|Z2|S|3|lZ|la|al|F
A%01:01 |47 |51 [15.5 [120 45 |67 |165 12 (1o |21 (135 |74 [14 |73 [115 [33
A%02:01g [12.3 115 [49 [27.8 [11.1 [169 [276 [6.7 [148 [186 [19.7 [223 05 [21.0 [58 [3.5
DRB3*01
01 13.4 |12.6 50 [175 |13.4 [116 |149 [30 |63 |73 |91 141 [39 [128 |44 |20
DRB*02:
02¢ 272 1271 |27.2 [145 |25.8 [21.8 |18.2 [13.2 [10.4 |153 345 |16.7 [22.7 [17.9 |26.4 149
DRB*03:
01 96 (108 (64 |40 |95 |78 |49 (139 |75 [116 (|55 [38 |126 [47 |94 |290.8
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GenBankO NCBID 0 0 0D OO OO DOAY365426.10 0 0000000 O
ATGGCCGTCATGGCGCCCCGAACCCTCGTCCTGCTACTCTCGGGGGCTCTGGCCCTGACCCA
GACCTGGGCGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCG
GGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGT
GACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTA
TTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA
CCCTGCGCGGCTACTACAACCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTATGGC
TGCGACGTGGGGETCGRACTGGCGCTTCCTCCGCEGETACCACCAGTACGCCTACGACGGCAA
GGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGA
CCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGC
ACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGGAGACGCTGCAGCGCACGGA
CGCCCCCAARAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTGCT
GGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAG
ACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGCGATGGAACCTTCCAGAAGTGGGC
GGCTGTGGTGETGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTT
TGCCCAAGCCCCTCACCCTGAGATGGGAGCCGTCTTCCCAGCCCACCATCCCCATCGTGGGT
ATCATTGCTGGCCTGGTTCTCTTTGGAGCTGTGATCACTGGAGCTGTGGTCGCTGCTGTGAT
GTGGAGGAGGAAGAGCTCAGATAGAAAAGGAGGGAGCTACTCTCAGGCTGCAAGCAGTGACA
GTGCCCAGGGCTCTGATGTGTCTCTCACAGCTTGTAAAGTGTGA
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ATGGCTGTTATGGCCCCTAGAACACTGGTGCTGCTGCTGTCTGGTGCCCTGGCTCTGACACA
AACATGGGCCGGCAGCCACAGCATGCGGTACTTTTTCACCAGCGTGTCCAGACCTGGCAGAG
GCGAGCCTAGATTCATTGCCGTGGGCTACGTGGACGACACCCAGTTCGTCAGATTCGATTCC
GATGCCGCCAGCCAGCGGATGGAACCTAGAGCACCTTGGATCGAGCAAGAGGGCCCCGAGTA
TTGGGACGGCGAGACAAGAAAAGTGAAGGCCCACAGCCAGACACACAGAGTGGATCTGGGAA
CCCTGCGGGGCTACTACAATCAGTCTGAGGCCGGCTCTCACACCGTGCAGAGGATGTATGGC
TGTGACGTGGGCAGCGATTGGCEATTCCTGAGAGGCTATCACCAGTACGCCTACGACGGCAA
GGACTATATCGCCCTGAAAGAGGACCTGCGGTCTTGGACAGCCGCCGATATGGCTGCCCAGA
CCACAAAGCACAAGTGGGAAGCCGCTCACGTGGCCGAACAGCTGAGAGCTTATCTGGAAGGC
ACCTGTGTGGAATGGCTGCGCGAGATACCTGGAAAACGGCAAAGAGACACTGCAGCGCGACAGA
CGCCCCTAAGACACACATGACACACCACGCCGETGTCCGACCACGAAGCCACACTTAGATGETT
GGGCCCTGAGCTTCTACCCCGCCGAGATCACACTGACATGGCAGAGAGATGGCGAGGATCAG
ACCCAGGATACCGAGCTGGTGGAAACAAGACCTGCCGGCGACGGCACCTTCCAGAAATGGGEC
TGCTGTGGTGGTGCCTAGCGGCCAAGAGCAGAGATACACCTGTCACGTGCAGCACGAGGGCC
TGCCTAAGCCTCTTACACTGAGATGGGAGCCCAGCAGCCAGCCTACAATCCCCATCGTGGGA
ATCATTGCCGGCCTGETGCTETTTGGCGCCATGATTACAGGTGCAGTEETGGCCGCTGTTAT
GTGGCGGAGAAAGAGCAGCGACAGAAAAGGCGGCAGCTACTCTCAGGCCGCCAGCTCTGATT
CTGCCCAGGGCTCTGATGTGTCTCTGACCGCCTGCARAGTGTGA

Dooooo

PcDNA3.4-A02010 O O O 7126bp)0 SEQ ID NO.30

PcDNA3.4-TOPOO O 0 O 0O O O O O O HLA-A*02:010 O O 5"-BamHIO O O O O GGATCC)YDO O
OO0OO0ODDATG) D O OOO0DDOOTCGA)D OO O3"-Clal OOODOATCGATD D 0 OO OOADO
ooooDbOoOO0oooooooobDbobooooooooboDDbO0O0oO0oOooPwldOOOOdCGAT

cchooooooooano
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GTTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATT
GACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTG
ACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATG
GGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTA
CGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACC
TTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGAT
GCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTC
TCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAA
TGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTA
TATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTG
ACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGGATCGAACCCTTGGA
TCCGCCACCATGGCTGTTATGGCCCCTAGAACACTGGETGCTGCTGCTGTCTGGETGCCCTGGEL
TCTGACACAAACATGGGCCGGCAGCCACAGCATGCGGTACTTTTTCACCAGCGTGTCCAGAC
CTGGCAGAGGCGAGCCTAGATTCATTGCCGETGGGCTACGTGGACGACACCCAGTTCGETCAGA
TTCGATTCCGATGCCGCCAGCCAGCGGATGGAACCTAGAGCACCTTGGATCGAGCAAGAGGG
CCCCGAGTATTGGGACGGCGAGACAAGAAAAGTGAAGGCCCACAGCCAGACACACAGAGTGG
ATCTGGGAACCCTGCGGGGCTACTACAATCAGTCTGAGGCCGGCTCTCACACCGTGCAGAGG
ATGTATGGCTGTGACGTGGGCAGCGATTGGCGGETTCCTGAGAGGCTATCACCAGTACGCCTA
CGACGGCAAGGACTATATCGCCCTGAAAGAGGACCTGCGGTCTTGGACAGCCGCCGATATGG
CTGCCCAGACCACAAAGCACAAGTGGGAAGCCGCTCACGTGGCCGAACAGCTGAGAGCTTAT
CTGGAAGGCACCTGTGTGGAATGGCTGCGGAGATACCTGGAAAACGGCAAAGAGACACTGCA
GCGGACAGACGCCCCTAAGACACACATGACACACCACGCCGETGETCCGACCACGAAGCCACALC
TTAGATGTTGGGCCCTGAGCTTCTACCCCGCCGAGATCACACTGACATGGCAGAGAGATGGL
GAGGATCAGACCCAGGATACCGAGCTGGTGGAAACAAGACCTGCCGGCGACGGCACCTTCCA
GAAATGGGCTGCTGTGGTGGTGCCTAGCGGCCAAGAGCAGAGATACACCTGTCACGTGCAGC
ACGAGGGCCTGCCTAAGCCTCTTACACTGAGATGGGAGCCCAGCAGCCAGCCTACAATCCCC
ATCGTGGGAATCATTGCCGGCCTGETGCTGTTTGGCGCCGETGATTACAGGTGCAGTGGETGGEC
CGCTGTTATGTGGCGGAGAAAGAGCAGCGACAGAAAAGGCGGCAGCTACTCTCAGGCCGCCA
GCTCTGATTCTGCCCAGGGCTCTGATGTGTCTCTGACCGCCTGCAAAGTGTGAATCGATAAG
GGTTCGATCCCTACCGGTTAGTAATGAGTTTGATATCTCGACAATCAACCTCTGGATTACAA
AATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACG
CTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTG
TATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCETTGTCAGGCAACGTGGCGT
GGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGC
TCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGC
CTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGG
GAAGCTGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGT
CCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCG
GCTCTGCGGCCTCTTCCGCETCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGEGL
CGCCTCCCCGCCTGGAACGGGGGAGGCTAACTGAAACACGGAAGGAGACAATACCGGAAGGA
ACCCGCGCTATGACGGCAATAAAANGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTC
ATAAACGCGGGGTTCGGTCCCAGGGCTGGCACTCTGTCGATACCCCACCGAGACCCCATTGG
GGCCAATACGCCCGCGTTTICTTCCTTTTCCCCACCCCACCCCCCAAGTTCGGGTGAAGGCLCC
AGGGCTCGCAGCCAACGTCGGGGCGGCAGGCCCTGCCATAGCAGATCTGCGCAGCTGGGGCT
CTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGEETGETGGTGGETTACG
CGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTC
CTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGT
TCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGT
AGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAA
TAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATT
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TATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTT
AACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCA
GCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCC
AGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCC
CGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCAT
GGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCA
GAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTA
TATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGAT
GGATTGCACGCAGGTTCTCCGGCCGLCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACA
ACAGACAATCGGCTGCTCTGATGCCGCCETGTTCCGGCTGTCAGCGCAGGGGCGCCCGGETTC
TTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTA
TCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGG
AAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTC
CTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC
CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAALCTGT
TCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGETGACCCATGGCGATGLEC
TGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGLT
GGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTG
GCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGL
ATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGCGAAATGA
CCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAA
AGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGLTGGATGATCCTCCAGCGCGGGGATLCT
CATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAA
GCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTG
TCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGC
GTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACA
TACGAGCCGGAAGCATAAAGTGTAAAGCCTGGEGGETGCCTAATGAGTGAGCTAACTCACATTA
ATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATG
AATCGGCCAACGCGCGGGGAGAGGCGGETTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCA
CTGACTCGCTGCGCTCGGTCGETTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTA
ATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCA
AAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTG
ACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGA
TACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTALC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTA
GGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTT
CAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGA
CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTG
CTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATC
TGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACA
AACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAARAANAAG
GATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCA
CGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTA
AAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT
GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGA
CTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAAT
GATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGC
CGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTAC
AGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGAT
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CAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCG
ATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAA
TTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAAT
ACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGARAA
ACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAALCT
GATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAAT
GCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCA
ATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTT
AGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCGAC
GGATCGGGAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACAATCTGCTCTGATGCCGCA
TAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAA

AATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGG
ooooDao

O 0O 00O 0O HLA-DRB3*02:020 ORFO 801bp) SEQ ID NO:40

IMGT/ZHLAD O 0D OO0 0O O 0O 0O HLAOO89SSOD O 0D 0O D ODODOODOApaLIDO O O O O GTGCACOH

gboobooboao
ATGGTGTGTCTGAAGCTCCCTGGAGGCTCCAGCTTGGCAGCGTTGACAGTGACACTGATGGET
GCTGAGCTCCCGACTGGCTTTCGCTGGGGACACCCGACCACGTTTCTTGGAGCTGCTTAAGT
CTGAGTGTCATTTCTTCAATGGGACGGAGCGGGTGCGGTTCCTGGAGAGACACTTCCATAAL
CAGGAGGAGTACGCGCGCTTCGACAGCGACGTGGGGGAGTACCGGGCGGTGAGGGAGCTGGG
GCGGCCTGATGCCGAGTACTGGAACAGCCAGAAGGACCTCCTGGAGCAGAAGCGGGGCCAGG
TGGACAATTACTGCAGACACAACTACGGGGTTGGTGAGAGCTTCACAGTGCAGCGGCGAGTC
CATCCTCAGGTGACTGTGTATCCTGCAAAGACCCAGCCCCTGCAGCACCACAACCTCCTGGET
CTGCTCTGTGAGTGGTTTCTATCCAGGCAGCATTGAAGTCAGGTGGTTCCGGAACGGCCAGG
AAGAGAAGGCTGGGGTGGTGTCCACGGGCCTGATCCAGAATGGAGACTGGACCTTCCAGALCC
CTGGTGATGCTAGAAACAGTTCCTCGGAGTGGAGAGGTTTACACCTGCCAAGTGGAGCACCC
AAGCGTAACGAGCCCTCTCACAGTGGAATGGAGTGCACGGTCTGAATCTGCACAGAGCAAGA
TGCTGAGTGGAGTCGGGGGCTTTGTGCTGGGCCTGCTCTTCCTTGGGEGCCGGGCTGTTCATC
TACTTCAGGAATCAGAAAGGACACTCTGGACTTCAGCCAACAGGATTCCTGAGCTGA
gbooboonn

ApalLlD O 000D OQCOOOOQO HLA-DRB3*02:020 ORFO 801bp)d SEQ ID NO:50

ApaLlD OO0 0O OGTGCACOD D OO ODODODODDOODOOGIGCAAD DO DO DOODOO
ATGGTGTGTCTGAAGCTCCCTGGAGGCTCCAGCTTGGCAGCGTTGACAGTGACACTGATGGT

GCTGAGCTCCCGACTGGCTTTCGCTGGGGACACCCGACCACGTTTCTTGGAGCTGCTTAAGT
CTGAGTGTCATTTCTTCAATGGGACGGAGCGGGTGCGGTTCCTGGAGAGACACTTCCATAAC
CAGGAGGAGTACGCGCGCTTCGACAGCGACGTGGGGEGAGTACCGGGCGETGAGGGAGCTGGG
GCGGCCTGATGCCGAGTACTGGAACAGCCAGAAGGACCTCCTGGAGCAGAAGCGGGGCCAGG
TGGACAATTACTGCAGACACAACTACGGGGTTGGTGAGAGCTTCACAGTGCAGCGGCGAGTC
CATCCTCAGGTGACTGTGTATCCTGCAAAGACCCAGCCCCTGCAGCACCACAACCTCCTGGT
CTGCTCTGTGAGTGGTTTCTATCCAGGCAGCATTGAAGTCAGGTGGTTCCGGAACGGCCAGG
AAGAGAAGGCTGGGGTGGTGTCCACGGGCCTGATCCAGAATGGAGACTGGACCTTCCAGALCC
CTGGTGATGCTAGAAACAGTTCCTCGGAGTGGAGAGGTTTACACCTGCCAAGTGGAGCACCC
AAGCGTAACGAGCCCTCTCACAGTGGAATGGAGTGCAAGGTCTGAATCTGCACAGAGCAAGA
TGCTGAGTGGAGTCGGGGEGCTTTGTGCTGGGCCTGCTCTTCCTTGGGGCCGGGCTGTTCATC
TACTTCAGGAATCAGAAAGGACACTCTGGACTTCAGCCAACAGGATTCCTGAGCTGA
oooooao

00 0 O 0O HLA-DRB3*02:020 ORFO 801bp)O SEQ 1D NO:60
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ATGGTTTGCCTTAAACTGCCTGGCGGCAGCTCTCTGGCTGCCCTGACAGTTACACTGATGGT
GCTGAGCAGCAGACTGGCCTTTGCCGGCGATACCCGGCCTAGATTTCTGGAACTGCTGAAGT
CCGAGTGCCACTTCTTCAACGGAACCGAGAGAGTGCGGTTCCTGGAAAGGCACTTCCACAAT
CAAGAGGAATACGCCAGATTCGACAGCGACGTGGGCGAGTACAGAGCCGTCAGAGAACTGGG
CAGACCCGATGCCGAGTACTGGAACAGCCAGAAGGACCTGCTGGAACAGAAGAGAGGCCAGG
TCGACAACTACTGCCGGCACAATTATGGCGTGGGCGAAAGCTTCACCGTGCAGAGAAGAGTG
CATCCCCAAGTGACAGTGTACCCCGCCAAGACACAGCCTCTGCAGCACCACAATCTGCTCGT
GTGTAGCGTGTCCGGCTTCTACCCTGGCTCTATCGAAGTGCGGTGGTTCAGAAACGGCCAAG
AGGAAAAGGCCGGCGTCGTCAGCACAGGCCTGATCCAAAATGGCGACTGGACCTTTCAGACC
CTGGTCATGCTGGAAACCGTGCCTAGAAGCGGCGAGGTGTACACATGCCAGGTGGAACACCC
TAGCGTGACAAGCCCTCTGACAGTCGAGTGGAGCGCCAGATCTGAAAGCGCCCAGAGCAAGA
TGCTGTCTGGCGCTTGGCGGATTTGTGCTGGGCCTGCTGTTTCTTGGAGCCGGCCTGTTCATC

TACTTCCGGAACCAGAAGGGCCACAGCGGCTTGCAGCCAACAGGCTTTCTGAGCTGA
gboooboonn

pcDNA3.4-DRB302020 6829%bp0d 0O O O O SEQ ID NO.70

pPcDNA3.4-TOPOO O 0 O 0O O O O O O HLA-DRB3*02:020 O O 5*-XholO O O O O CTCGAG)O
OO0O0OD0DDOATG) DO OODODODTCGA)D O OOS3"-NhelOOODODOGCTAGCO D0 O OODODO
oooooboobooOooooooooobobboooooooooobobobooooopPpwldiObOOOCG

ATCGOD DO oOOOooDOooao

GTTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATT
GACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTG
ACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATG
GGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTA
CGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGALCC
TTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGAT
GCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTC
TCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAA
TGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTA
TATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGETTTTG
ACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGGATCGAACCCTTCTC
GAGGCCACCATGGTTTGCCTTAAACTGCCTGGCGGCAGCTCTCTGGCTGCCCTGACAGTTAL
ACTGATGGTGCTGAGCAGCAGACTGGCCTTTGCCGGCGATACCCGGCCTAGATTTCTGGAAC
TGCTGAAGTCCGAGTGCCACTTCTTCAACGGAACCGAGAGAGTGCGGTTCCTGGAAAGGCAC
TTCCACAATCAAGAGGAATACGCCAGATTCGACAGCGACGTGGGCGAGTACAGAGCCGTCAG
AGAACTGGGCAGACCCGATGCCGAGTACTGGAACAGCCAGAAGGACCTGCTGGAACAGAAGA
GAGGCCAGGTCGACAACTACTGCCGGCACAATTATGGCGTGGGCGAAAGCTTCACCGETGCAG
AGAAGAGTGCATCCCCAAGTGACAGTGTACCCCGCCAAGACACAGCCTCTGCAGCACCACAA
TCTGCTCGTGTGTAGCGTGTCCGGCTTCTACCCTGGCTCTATCGAAGTGCGGTGGTTCAGAA
ACGGCCAAGAGGAAAAGGCCGGCGTCGETCAGCACAGGCCTGATCCAAAATGGCGACTGGACC
TTTCAGACCCTGGTCATGCTGGAAACCGTGCCTAGAAGCGGCGAGGTGTACACATGCCAGGT
GGAACACCCTAGCGTGACAAGCCCTCTGACAGTCGAGTGGAGCGCCAGATCTGAAAGCGCCC
AGAGCAAGATGCTGTCTGGCGTTGGCGGATTTGTGCTGGGCCTGCTGTTTCTTGGAGCCGGC
CTGTTCATCTACTTCCGGAACCAGAAGGGCCACAGCGGCTTGCAGCCAACAGGCTTTCTGAG
CTGAGCTAGCAAGGGTTCGATCCCTACCGGTTAGTAATGAGTTTGATATCTCGACAATCAAC
CTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACG
CTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCAT
TTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCA
GGCAACGTGGCGTGGETGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCC
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ACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACT
CATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCG
TGGTGTTGTCGGGGAAGCTGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATT
CTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCG
CGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGA
TCTCCCTTTGGGCCGCCTCCCCGCCTGGAACGGGGGAGGCTAACTGAAACACGGAAGGAGAC
AATACCGGAAGGAACCCGCGCTATGACGGCAATAAAAAGACAGAATAAAACGCACGGGTGTT
GGGTCGTTTGTTCATAAACGCGGGGTTCGGTCCCAGGGCTGGCACTCTGTCGATACCCCALCC
GAGACCCCATTGGGGCCAATACGCCCGCGTTTCTTCCTTTTCCCCACCCCACCCCCCAAGTT
CGGGTGAAGGCCCAGGGCTCGCAGCCAACGETCGGGGCGGCAGGCCCTGCCATAGCAGATCTG
CGCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGG
TGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCG
CTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGG
CTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGG
TGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGT
CCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTC
TATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGAT
TTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTC
CCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGT
GTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCA
GCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCA
TTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCT
CTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTC
CCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCAT
GATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGEGTGGAGAGGCTATTCGGLET
ATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAG
GGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGA
GGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGETGCTCGACGTTG
TCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCA
TCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATAL
GCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCG
CCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGETCGTGALC
CCATGGCGATGCCTGCTTGCCGAATATCATGGETGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGETGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCC
CGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGG
GTTCGCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGLC
CGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCC
AGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAAT
GGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTC
TAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACCTCTA
GCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACA
ATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAG
CTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCC
AGCTGCATTAATGAATCGGCCAACGCGCGEGGGEGAGAGGLGETTTGCGTATTGGGCGCTCTTCC
GCTTCCTCGCTCACTGACTCGCTGCGCTCGGETCGTTCGGCTGCGGCGAGCGGTATCAGCTCA
CTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAG
CAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGG
CTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC
AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGETGCGCTCTCCTGTTCCGA
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CCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAT
AGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCA
CGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAALCC
CGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG
TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAAL
AGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTT
GATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG
CGCAGAAAAANAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG
GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGA
TCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCT
GACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATC
CATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCC
CCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTC
TATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTG
TTGCCATTGCTACAGGCATCGTGGETGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCC
GGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTC
CTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGG
CAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAG
TACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGETC
AATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTT
CTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACT
CGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAALC
AGGAAGGCAAAATGCCGCAAAAANGGGAATAAGGGCGACACGGAAATGTTGAATACTCATAC
TCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATA
TTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCC
ACCTGACGTCGACGGATCGGGAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACAATCTG
CTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGT
AGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAAT
CTGCTTAGG

Oooooo

pVITRO2-A0201-DRB302020 O O O 8030bp)0 SEQ ID NO.8O

HLA-A*02:010 O 0O 0 0000 5"-BamHIO OO0 O 0O GGATCOUD O DO D OOATGDODODO
OOTGA D ODO3"-ClalODODODATCGATO O OO DO OO O O HLA-DRB3*02:020 0O O O
OO0005"-XholDOOODOOCTCGAG)D D OO OOOATG)DOODODODOOTGAIODOO3"-N
helODOODOGCTAGCO O OODODOODODODDODODODDOOODODODODODDOODODODOODODO

OCOoOO0000D00D0Apall DD OODOGIGCACC OO ODODOOOD
CCTGCAGGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCG

CCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGAL
GTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTA
CATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCA
TGATGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTT
CCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGACTAGTCAGGGCCCCAACCCC
CCCAAGCCCCCATTTCACAACACGCTGGCGCTACAGGCGCGTGACTTCCCCTTGCTTTGGGG
CGGGGGGCTGAGACTCCTATGTGCTCCGGATTGGTCAGGCACGGCCTTCGGCCCCGLCTCCT
GCCACCGCAGATTGGCCGCTAGGCCTCCCCGAGCGCCCTGCCTCCGAGGGCCGGCGCACCAT
AAAAGAAGCCGCCCTAGCCACGTCCCCTCGCAGTTCGGCGGETCCCGCGGGETCTGTCTCAAGT
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TTGCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGT
TATGGCCCTTGCGTGCCTTGAATTACTTCCATGCCCCTGGCTGCAGTACGTGATTCTTGATC
CCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCG
CCTCGETGCTTGAGTTGAGGCCTGGCTTGGGCGCTGGGGECCGCCGCGETGCTAATCTGGETGGCA
CCTTCGCGCCTGTCTCGCTGCTTTCGCTAAGTCTCTAGCCATTTAAAATTTTTGATAACCAG
CTGCGACGCTTTTTTTCTGGCGAGATAGTCTTGTAAATGCGGGCCAGGATCTGCACACTGGT
ATTTCGGTTTTTGGGGCCGCGGGECGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGC
GAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGETAGTCTCAAACTGGCCGGL
CTGCTCTGGTGCCTGGCCTCGCGCCGCCETGTATCGCCCCGCCCTGGGCGGECAAGGCTGGLL
CGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTC
AAAATGGAGGACGCGGCGCCCGEGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGG
CCTTTCCTTCCTCATCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCAL
CTCGATTAGTTGTCGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGC
GATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGAGTTAGGCCAGCTTGGCACTTGAT
GTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGCCTCATTCTCAAGCCTCAGA
CAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTGAAAACTACCCCTAAAAGCCALCC
GGCGTGCGCAAGATCTGAATTCTTCGAACTCGAGGCCACCATGGTTTGCCTTAAACTGCCTG
GCGGCAGCTCTCTGGCTGCCCTGACAGTTACACTGATGGTGCTGAGCAGCAGACTGGCCTTT
GCCGGCGATACCCGGCCTAGATTTCTGGAACTGCTGAAGTCCGAGTGCCACTTCTTCAACGG
AACCGAGAGAGTGCGGTTCCTGGAAAGGCACTTCCACAATCAAGAGGAATACGCCAGATTCG
ACAGCGACGTGGGCGAGTACAGAGCCGTCAGAGAACTGGGCAGACCCGATGCCGAGTACTGG
AACAGCCAGAAGGACCTGCTGGAACAGAAGAGAGGCCAGGTCGACAACTACTGCCGGCACAA
TTATGGCGTGGGCGAAAGCTTCACCGTGCAGAGAAGAGTGCATCCCCAAGTGACAGTGTACC
CCGCCAAGACACAGCCTCTGCAGCACCACAATCTGCTCGTGTGTAGCGTGTCCGGCTTCTAL
CCTGGCTCTATCGAAGTGCGGTGGTTCAGAAACGGCCAAGAGGAAAAGGCCGGCGTCGTCAG
CACAGGCCTGATCCAAAATGGCGACTGGACCTTTCAGACCCTGGTCATGCTGGAAACCGETGC
CTAGAAGCGGCGAGGTGTACACATGCCAGGTGGAACACCCTAGCGTGACAAGCCCTCTGACA
GTCGAGTGGAGCGCCAGATCTGAAAGCGCCCAGAGCAAGATGCTGTCTGGCGTTGGCGGATT
TGTGCTGGGCCTGCTGTTTCTTGGAGCCGGCCTGTTCATCTACTTCCGGAACCAGAAGGGLCC
ACAGCGGCTTGCAGCCAACAGGCTTTCTGAGCTGAGCTAGCTGGCCAGACATGATAAGATAC
ATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAAT
TTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACA
ATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAA
AACCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGT
GAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCC
TTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAANAACCACCGCTACCAGCGGTGGTTT
GTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAG
ATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGC
ACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGT
CGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGA
ACGGGGGGTTCGETGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGG
TAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTAT
CTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTC
AGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTT
GCTGGCCTTTTGCTCACATGTTCTTAATTAACCTGCAGGGCCTGAAATAACCTCTGAAAGAG
GAACTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGG
TGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTC
AGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATC
TCAATTAGTCAGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAGCGGL
CGCCCCTCCCCCACAGCAGGGGCGGGEGETCCCGCGECCCACCGGAAGGAGCGEGLTCEEGELGE

10

20

30

40



(120) JP 2019-507608 A 2019.3.22

GCGGCGCTGATTGGCCGGEGEGECEGGECCTGACGCCGACGCGGCTATAAGAGACCACAAGCGALCC
CGCAGGGCCAGACGTTCTTCGCCGAAGCTTGCCGTCAGAACGCAGGTGAGGGGCGEGETGETGG
CTTCCGCGGGCCGCCGAGCTGGAGGTCCTGCTCCGAGCGGGCCGGGCCCCGLCTGTCETCGEL
GGGGATTAGCTGCGAGCATTCCCGCTTCGAGTTGCGGGLCGGECGCGGGAGGCAGAGTGCGAGG
CCTAGCGGCAACCCCGTAGCCTCGCCTCGETGTCCGGCTTGAGGCCTAGCGTGGTGTCCGLGL
CGCCGCCGCETGCTACTCCGGCCGCACTCTGGETCTTTTTTTTTTTTGTTGTTGTTGCCCTGE
TGCCTTCGATTGCCGTTCAGCAATAGGGGCTAACAAAGGGAGGGTGCGGGGCTTGCTCGCLCC
GGAGCCCGGAGAGGTCATGGETTGGGGAGGAATGGAGGGACAGGAGTGGCGGLTGGEGCCCGL
CCGCCTTCGGAGCACATGTCCGACGCCACCTGGATGGGGCGAGGCCTGGGGETTTTTCCCGAA
GCAACCAGGCTGGGGTTAGCGTGCCGAGGCCATGTGGCCCCAGCACCCGGCACGATCTGGCT
TGGCGGCGCCGCGTTGCCCTGCCTCCCTAACTAGGGTGAGGCCATCCCGTCCGGCACCAGTT
GCGTGCGTGGAAAGATGGCCGCTCCCGGGCCCTGTTGCAAGGAGCTCAAAATGGAGGACGCG
GCAGCCCGGETGGAGCGGGCGGGTGAGTCACCCACACAAAGGAAGAGGGCCTGGETCCCTCACC
GGCTGCTGCTTCCTGTGACCCCGTGGTCCTATCGGCCGCAATAGTCACCTCGGGCTTTTGAG
CACGGCTAGTCGCGGCGGGEGEGEGAGGEGATGTAATGGCGTTGGAGTTTGTTCACATTTGGETGG
GTGGAGACTAGTCAGGCCAGCCTGGCGCTGGAAGTCATTTTTGGAATTTGTCCCCTTGAGTT
TTGAGCGGAGCTAATTCTCGGGCTTCTTAGCGGTTCAAAGGTATCTTTTAAACCCTTTTTTA
GGTGTTGTGAAAACCACCGCTAATTCAAAGCARCCGGTGATATCGGATCCGCCACCATGGCT
GTTATGGCCCCTAGAACACTGGETGCTGCTGCTGTCTGGTGCCCTGGCTCTGACACAAACATG
GGCCGGCAGCCACAGCATGCGGTACTTTTTCACCAGCGTGTCCAGACCTGGCAGAGGCGAGC
CTAGATTCATTGCCGTGGGCTACGTGGACGACACCCAGTTCGTCAGATTCGATTCCGATGCC
GCCAGCCAGCGGATGGAACCTAGAGCACCTTGGATCGAGCAAGAGGGCCCCGAGTATTGGGA
CGGCGAGACAAGAAAAGTGAAGGCCCACAGCCAGACACACAGAGTGGATCTGGGAACCCTGLE
GGGGCTACTACAATCAGTCTGAGGCCGGCTCTCACACCGTGCAGAGGATGTATGGCTGTGAC
GTGGGCAGCGATTGGCGGTTCCTGAGAGGCTATCACCAGTACGCCTACGACGGCAAGGACTA
TATCGCCCTGAAAGAGGACCTGCGGTCTTGGACAGCCGCCGATATGGCTGCCCAGACCACAA
AGCACAAGTGGGAAGCCGCTCACGTGGCCGAACAGCTGAGAGCTTATCTGGAAGGCACCTGT
GTGGAATGGCTGCGGAGATACCTGGAAAACGGCAAAGAGACACTGCAGCGGACAGACGCLCCC
TAAGACACACATGACACACCACGCCGTGTCCGACCACGAAGCCACACTTAGATGTTGGGCLCC
TGAGCTTCTACCCCGCCGAGATCACACTGACATGGCAGAGAGATGGCGAGGATCAGACCCAG
GATACCGAGCTGGTGGAAACAAGACCTGCCGGCGACGGCACCTTCCAGAAATGGGCTGCTGT
GGTGGTGCCTAGCGGCCAAGAGCAGAGATACACCTGTCACGTGCAGCACGAGGGCCTGCCTA
AGCCTCTTACACTGAGATGGGAGCCCAGCAGCCAGCCTACAATCCCCATCGTGGGAATCATT
GCCGGCCTGGETGCTGTTTGGCGCCGTGATTACAGGTGCAGTGGETGGCCGCTGTTATGETGGCG
GAGAAAGAGCAGCGACAGAAAAGGCGGCAGCTACTCTCAGGCCGCCAGCTCTGATTCTGCCC
AGGGCTCTGATGTGTCTCTGACCGCCTGCAAAGTGTGAATCGATTGTCGACCCTAGGAGCAG
GTTTCCCCAATGACACAAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGGTCTAGAGG
GGTAACACTTTGTACTGCGTTTGGCTCCACGCTCGATCCACTGGCGAGTGTTAGTAACAGCA
CTGTTGCTTCGTAGCGGAGCATGACGGCCGETGGGAACTCCTCCTTGGTAACAAGGACCCACG
GGGCCAAAAGCCACGCCCACACGGGCCCGTCATGTGTGCAACCCCAGCACGGCGACTTTALT
GCGAAACCCACTTTAAAGTGACATTGAAACTGGTACCCACACACTGGTGACAGGCTAAGGAT
GCCCTTCAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGAGAAGGGGACTGGGGCTTC
TATAAAAGCGCTCGGTTTAAAAAGCTTCTATGCCTGAATAGGTGACCGGAGGTCGGCACCTT
TCCTTTGCAATTACTGACCCTATGAATACAACTGACTGTTTGACAATTAATCATCGGCATAG
TATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCACCATGATTGAACAAGATGGAT
TGCACGCAGGTTCTCCGGCCGCTTGEGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAG
ACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGLCGCCCGGETTCTTTT
TGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGT
GGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG
GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGC
CGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCT
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GCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGT
CTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGC
CAGGCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGACACATGGCGATGCCTGLT
TGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGETGGCCGGCTGGEGET
GTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGG
CGAATGGGCTGACCGCTTCCTCGETGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG
CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGALCC
AAGCGAATTCGCTAGGATTATCCCTAATACCTGCCACCCCACTCTTAATCAGTGGTGGAAGA
ACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAAT
GATAACAATGCATCGTAAAACCTTCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTT
TTCTTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGAA
ACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAAC
CTGTGTGTTCCTTTGGTCAACACCGAGACATTTAGGTGAAAGACATCTAATTCTGGTTTTAC
GAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCTGGGTGGAGAATAGGGET
TGTTTTCCCCCCACATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTGCT
TTGATTACAACACTGGAGAGAAATGCAGCATGETTGCTGATTGCCTGTCACTAAAACAGGCCA
AAAACTGAGTCCTTGGGTTGCATAGAAAGCTG
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INTERNATIONAL SEARCH REPORT International application No.
PCTUS 1719757

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 39/00, AG1K 39/385, COTK 14/74, C12N 15/12 (2017.01)
CPC - AGTK 39/0011, AG1K 39/00, AG1K 48/00, COTK 14/70539

According to Intemational Patent Classification {IPC) or to both national classification and IPC
B. FIELDS SEARCHED
Minimum documentation searched (clusyilication system followed by classification symbols)

See Search History Document
Documentation searched cther than minimum documentation to the extent that such documents are included in the fields searched
See Search History Document
Electronic data base consulted during the intemnational search (name of data base and, where practicable, search terms used)
See Search History Document
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,750,102 A (EISENBACH et al.} 12 May 1998 (12.05.1883) col 3, In 7-16; col 4, In 22-24; 1-7,12,67-73, 78, 94,
-— col 5, In 33-36; col S, In 58-61; col 6, In 37-41; col 8, In 50-51; col B, In 59-61 113-114
v N —
8-11,13-21, 7477, 79-
93, 115-116
Y ™ | BOEGEL et al., A catalog of HLA type, HLA expression, anc heo-apliope candidates in human | 8-10, 14, 16, 74-78, 8O,
cancer cell lines. CGncoimmunology. 3 August 2014, Vol 3, No 8, pages e954893-1 10 954893 | 82
12. Especialty abstract; p e954893-4, Table 1
Y | OZAK| st al., HLA-DRB1, -DRB3, -DRB4 and -DRES genotyping at a supar-high resolution level | 11, 15-16, 77, 81-82
by long range PCR and high-throughput sequencing. Tissue Antigens. January 2014, Vol 83,
No 1, pp 10-16. Especially p 11, col 1, para 2; p 13, Table 1
Y ~1"SHIINA et al., The HLA genomic loci map: axpression, Intaraction, diversity and disease. J Hum | 13, 78
Genat. January 2008, Vol 54, Mo 1, pp 15-39. Espascially p 38, col 1, para 2
Y US 2005/0276822 A1 (WISEMAN st al.} 15 December 2005 (15.12.2005) para [0005], [000B], | 17-21, 82-93, 115-116
[0052], [0053], [0063], (0066)
I:I Further documents are listed in the continuation of Box C. D See patent family annex,
*  Special categories of cited documents: “T Ister document published after the international filing date or priority
“A”  document defining the general staie of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or after the international “X* document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L d_ogmem wlﬁilghhmzy thr&\y dqumfl on p?nriq I::iairl.l(s)_ or which m::s step when the document is taken alone
cited 1o establish the publication dete of anather cltalio or oMer wy~ gooyment of particular retevance; the claimed invention eannot be
special reason (as spesified) | L considered mpainvn]ve an invenlive step when the documant is
“0”  docoment referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“B*  document published prior to the international filing date but later than  wg~ i
ihe priocity date o priod 5 &" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
13 July 2047 3 1 JUL 2017
‘Name and mailing address of the 1SA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W, Young
PO. Bux 1450, Alexandria, Virginia 22313-1450 PCT Holpdesk: 571-272.4300
Facsimile No.  5§71-273-8300 PCT OSP; §71-272-7774
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. EI Claims Nos.;

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

-
3. kA Claims Nos.: 99
because they are dependent clairms and arg not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Coantinuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

———please see extra sheet-—-—

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims,

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

3 I:l As only seme of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this intermational search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-21, 87-84, 113-118

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accornpanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
[:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)} (January 2015)
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Continuation of: Bex Ne. Il Obsarvations whare unity of invention is lacking

This application contains the following inventions or groups of inventiens which are not so linked as to form a single general inventive
concept under PCT Rula 13.1. In order for all inventions to be examined, the appropriate additional examination feas must be paid.

Group |: Claims 1-21, 67-84, 113-116, drawn to modified human cancer cells, and to compositions and kits comprising said modified
human cancer cells

Group H: Claims 22-68, drawn to a method for selecting a whole-cell cancer vaccine for a subject having cancer

Group |ll: Claims 95-98, 100-112, drewn to a methaod for treating cancer In a subject

Group iv: Claims 117-127, drawn to & method for datarmining the HER2 status of a sample call

The inventions listed as Groups L, 11, lll, IV do net relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or comesponding spacial technical features for the following reasens:

Special Tachnical Features

Group | requires compasitions comprising modified human cancer cefls, not required by the methods of Groups |1, 1ll, and IV.

Group Il requires methed steps for selecting a whole-call cancer vacging for a subject having cancer, not required by Groups |, Ill, and
V.

Group |11 requires method steps for treating cancer, not required by Groups |, II, and IV.

Group |V requires method steps for determining the HER2 status of a sample cell, not required by Groups 1, I, and Ill.
Common Technical Features

The featura shared by Groups | and Il is 2 hurmnan cancer cell comprising a recombinant human leukeccyte antigen (HLA).

The featurs sharad by Groups | and |ll is the pharmaceutical composition of claim 84, namely, a pharmaceutical compesition comprising
a medifted human cancer cell comprising a recombinant polynuclectide encoding an allele of a human leukocyte antigen {HLA) gene
and a pharmaceutically acceplable camier.

However, these shared technical features do not represent a contribution over prior art, bacause the shared technicat features are
taught by US 2013/0052215 A1 {Podack).

Podack discloses a modified human cancer cell comprising a recombinant polynuclectide enceding an allele of a human leukacyte
antigen {HLA) gena {para [0024] “the invention provides a tumor ceil, which can be a tumor cancer cell such as a lung cancer call,
genetically modified to exprass . . . a nudeic acid encoding an HLA antigen™; para [0006] "The invention also provides a method of
stimulating an immune response to & tumor, including a cancer tumor such as a lung cancer tumor, by administering an alfogenaic lung
cancar tumor call genetically modified to express . . . a nudeic acid encoding an HLA antigen®; para [0051] As discloged herein, an
allogeneic whele cell vaccing was chesen bocause wholg cell vaccines have givan the best dlinical results so far).

Podack further discloses a pharmaceutical compasition comprising a modified human cancer cell comprising a recombinant
pelynucleotide enceding an aflsle of a human leukocyte antigen (HLA} gene and & pharmaceutically accaptable carrier (pare [0024] "the
invention provides a tumor cell, which can be a tumor cancar cell such as a lung cancer call, genetically modified to express ... a
nucleic acid encoding an HLA antigen®; para [0027] "The compasitions according to tha invention are optionally formulated in a
pharmacsutically acceptable vehicle with any of the well known pharmaceutically acceptable carrier®).

As tha technical featuras wera known In the art at the tima of tha invention, they cannot be considered spacial tachnical features that
would otherwlse unify the groups.

———pleasze see continuation on next extra sheet——--

Form PCT/ISA/210 (extra sheet) {fanuary 2015)
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Continuation of: Box No. Il Observations where unity of invantion is lacking

The feature shared by Groups 1l and |V is datecting the presence or level of one or mors biomarkers In a sample obtained from the
subject and comparing the presence or lavel of the one or more biomarkers detected to the presence or level of the one or mora
biomarkers in a control (claims 22, 36, 117).

However, this shared technical feature does not represent a contribution over pricr art, because the shared technical feature is taught by
US 2008/0020386 A1 to Chen st al. (hereinafter 'Chen'}.

Chen discloses a method of detecting the presence or level of one or more biomarkars in a sample obtained from the subject {para
[0017] “thers is provided an in vitro method for determining the human leukocyte antigen (HLA) genctype of a nudeic acid sample,
comprising the steps of: providing at least one cligonucleotide primer set; contacting the nuclaic acid sample with the at least one primer
set and subjecling the nucleic acid sample and at least one primer set o a nucleic acid amplification reaction; determining the size of
any nucleic acid amplification products produced in the nucleic acid amptification reaction”), and

comparing the presence or level of the one or more biomarkers detected to the presence or iavel of the one or more biomarkers in a
control (para [0017] "comelating the presence andfor absence of spedific amplification products with the presence and/or absence of
spacific saquence polymorphisms in the nuclele acld sample®; para [0043] "Hence, in a further aspect of the invention there is provided a
software program for assigning 8 humaen leukocyte antigen (HLA) genotype of a nuclgic acid sample, which software program:; (i}
correlates the prasence and/or absence of specific nucleic acid amglification products of expectad slze with the presence and/or
absence of specific sequence polymorphisms in an HLA gene or genes using a maans of data comparison; and (Jl) assigns an HLA
genatype on the basis of the information derived from the presence and/or absence of the specific sequence polymorphisms associated
with HLA allelss in the nucleic acid sample").

As the tachnical faature was known in the art at the time of tha invention, it cannot be considered a special taechnical feature that would
otherwise unify the groups.

Groups 1, 1, LIE, IV therefore lack unity of invention undsr PCT Rula 13 because they do not share a samea or corresponding special
technical faature,

Fortn PCT/ISA/210 {extra sheet) (January 2015)
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