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Identification of paptide vaccine target in gynecologic cancer based on mRNA
sewquencing
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Firstly, mRNA sequencing data obtained from 582 samples of endometrial
cancer and 53 control samples from 31 normal organs were extracted from cancer genome atlas (TCGA)
database and Genotype-Tissue Expression project, respectively. After filtering of protein coding
genes, 8 to 12 peptides with high binding affinity to HLA-A*24 and -A*02 alleles were identified.
Analysis of binding affinity revealed that 21 and 146 peptides derived-from ten genes of interest
showed high binding affinity to those HLA. Remarkably, RGPD6 is the most reliable candidate target.
Secondly, we conducted a phase | dose-escalation trial using a mixture of 5 peptides to vaccinate
cervical cancer patients with HLA-A*2402. Interferon-y enzyme-linked immunospot assays for each of
the 5 antigens showed that 8 (89%) and 7 (78%) patients had high T-cell responses to FOXM1 and MELK,

respectively. As a result, RGPG6, FOXM1 and MELK are seemed to be a strong candidate of
immunotherapeutic target for gynecologic cancers.
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Number of peptides
Affinity (nM) <50 <100 | <50 <100
HLA-A24*02 HLA-A02*01
1 RGPD6 8 15 33 58
RGPD6 TBC1D3H TRIL 2 RS tataA : : ; 2
L. 4 PPIALAC 1 1 0 0
Affinity  100nM 5 TBCID3H g 2 u 17
7 CCDC103 0 0 6 8
8 TRIL 0 0 14 27
9 PNMAGA 0 0 4 8
. 10 GCOM1 0 0 7 10
RGPD6 RANBP2 like and GRIP Total 9 21 8 146
domain containing GTP-binding protein of the
HLA-A*2402 HLA-A*0201
RAS superfamily SVoRLOLFF— Vievooe e
SYWNLALIF 291 KLFPGSPAI 6
SSYQLCLPF 34.8 SLFGFSFNA 6
YLKNVLLQF 355 YQPLCLPFPV 7
IFGQTSSTF 39.9 KLFDLIQSELYV 7.6
FYMYAGSLL 40.4 KLFRFDAEV 8.1
LYSQGVKLF 40.7 FLEMKGHFYM 8.7
FMYAGSLLL 47.9 FYMYAGSLLL 9.4
YWVERAALF 50.8 FDLIQSELYV 11.6
H RAWMWSASF 67.5 MLNSVMQEL 13.5
RGPD6 Human prOtEI n VSYWNLALI 67.6 VLMEQIKLL 14.3
VLYSQGVKL 69.2 YLLRPAANV 15.6
atlas YQPLCLPFP 76.8 FLGLLYEL 19.7
AWMWSASDF 78.4 KLFDLIQSEL 20.3
YSQGVLFRF 98.9 ALYDALFSS 221
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. . . No. of previous
Patient no. Dose of peptides (mg) HLA-A genotype Age (years) FIGO stage TNM Histotype PS RT after rec chemo regimens
PCA001 0.5 02:06/24:02 31 B T2bNOMO  adenosquamous ¢ Yes 2
PCA002 0.5 02:01/24:02 69 B T2bNOMO squamous 0 No 2
PCA003 0.5 24:02/- 58 1B1 T1b1NOMO squamous 0 No 1
PCA0O4 1 24:02/31:01 64 s T3bN1MO  endometrioid adeno 0 Yes 7
PCA005 1 02:01/24:02 50 B T2bNOMO adeno 0 Yes 1
PCA006 1 24:02/26:01 64 VB T4aN1M1 squamous 0 No 1
PCA007 2 24:02/26:01 34 VB T2bN1MA squamous 0 No 2
PCA008 2 11:01/24:02 79 B T2bNOMO squamous 0 Yes 1
PCA009 2 02:01/24:02 40 B2 T1b2N1MO squamous 0 No 1
ELISPOT IFNx¥
CTL Response
ID Course FOXM1 MELK HJURP VEGFR1 VEGFR2 Control
pre-vacc. + + + - - +++
1 NA 4 NA NA - +++
PCAOO 2 - + - - - 4+
1 3 + R = = + -
a +++ +++ - - + +++
s e ++ + - - -
pre-vacc. - - + + - +++
PCAOO 1 - - - = = i+
2 2 + S = o S 4
3 - - - + - +++
pre-vacc. + + + - + -
1 +++ +++ - - - +++
2 NA NA NA NA NA -
PC;OO 3 +++ +++ - - - +++
a +++ -+ + - - +++
s e + - + - e
6 -t +4++ - - - +++
pre-vacc. - ++ = - - -+
PCAOO 1 + 4+ - - - 4+
a 3 ++ 4+ = = = i+
3 4 4+ - - - 4
PCAOO pre-vacc. - =+ - - - 4
5 1 + -+ = = o -+
pre-vacc. = - - - - S
PCQDD 1 - + - - - 4
2 +++ +++ - ++ - 4+
pre-vacc. - - - - - +++
PC?OO 1 +++ ++ + - + +++
2 ++ +++ - - - +++
PCAOO pre-vacc. NA NA NA = NA 4+
2 1 - - - - - PRy
PCAOQOO pre-vacc. + - - + - i
9 1 +++ + - + - +++
FOXM1 MELK
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