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Next _generation personalized peptide vaccination for advanced urothelial
carcinoma patients
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We investigated biomarkers associated with the lower overall survival (0S)

among 2,588 patients receiving personalized peptide vaccination (PPV). They entered into phase 11
clinical trials of PPV in which 2 to 4 of 31 warehouse peptides were selected for vaccination on an
individual patient basis based on human leukocyte antigen (HLA) class IA types and pre existing
peptide specific 1gG levels. Higher pre-vaccination neutrophil, monocyte and platelet counts, and
lower pre-vaccination lymphocyte and red blood cell counts were inversely associated with 0S, with
higher sensitivities in the proportions of neutrophils and lymphocytes, respectively. The most
potent unfavorable and favorable factors for 0S were the median percentage of neutrophils (more than
64.8%) or percentage of lymphocytes (less than 25.1%). The present study suggested that pre
vaccination inflammatory signatures, but not those of post vaccination immune induction, were
associated with lower clinical benefits of PPV.
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Factors (no. of patients) value median > value HR (95% CI) P-value
Pre-vaccination cell counts
White blood cells (2,588) 5,600 15.3/8.9 1.47 (1.35-1.60) <001
Red blood cells (2,588) 384 8.7/164 0.61 (0.56-0.66) <0.01
Platelets (2,588) 214 13.710.1 129 (1.19-1.40) <0.01
Neutrophils (2.587) 3519 16.1/8.3 1.62 (1.49-1.76) <0.01
% Neutrophils (2,588) 64.8 16.5/8.2 1.70 (1.56-1.85) <0.01
Lymphocytes (2,588) 1,346 10.2/13.6 0.78 (0.72-0.85) <001
% Lymphocyte (2,588) 25.1 7.6/17.5 0.53 (0.48-0.57) <001
Basophiles (2,555) 20.6 11.8/11.7 0.97 (0.89-1.05) 043
% Basophil (2,555) 04 10.3/128 0.82 (0.75-0.89) <001
Eosinophils (2,562) 101 11.6/11.7 0.98 (0.90-1.07) 071
% Eosinophils (2,562) 19 10.8/124 0.90 (0.83-0.98) 0.01
Monocytes (2,575) 352 16.5/8.5 1.67 (1.54-1.82) <001
% Monocyte (2,575) 62 13.7/10.1 1.28 (1.18-1.40) <001
% Neutrophil-lymphocyte ratio (2,588) 26 172776 1.85 (1.70-2.02) <0.01
Pre-vaccination IgG (FIU)
To 31 peptides (2.588) 2251 12.0/11.1 1.07 (0.98-1.16) 0.12
To vaccinated peptides (2.588) 561 12.1/11.1 1.09 (1.01-1.19) 0.04
Post-vaccination IgG (FIU)
To 31 peptides (2,116) 27,266 99223 0.48 (0.44-0.53) <001
To vaccinated peptides (2,116) 227716 9.8/22.3 0.48 (0.43-0.52) <0.01
Increased IgG levels (FIU)
To 31 peptides (2,116) 20949 9.6/22.5 0.46 (0.42-0.51) <001
To vaccinated peptides (2,116) 19,309 9.5/22.6 0.45 (0.41-0.50) <0.01
vaccination CTL to vaccinated peptides 22 16.0/16.8 098 (0.82-1.19) 0.86
(IFNy spots) (525)
Post-vaccination CTL to vaccinated peptides 68 11.4/19.5 0.68 (0.56-0.82) <001
(IFNYy spots) (525)
I ed CTL levels to vaccinated peptides 33 11.3/19.5 0.72 (0.60-0.87) <0.01
(IFNy spots) (525)

FIU, fluorescence intensity unit; OS, overall survival; HR, hazard ratio; I, confidence interval; CTL cytotoxic Tlymphocyte; IFNy, interferon-y.
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Pre-vaccination IgG Post vaccination 1gG
A iation between immune
Median of Number of responses and OS Association between vaccination and OS
positive vaccinated
Positive/ patients patients (No.of  Median Positive (mOS)/ Vaccinate Non-vaccinate HR HR
Peptides negative (F1U) positive patients)  (FIU) Negative (mOS) P-value  cases(mOS)  cases (mOS) HR (95%Cl)  (P-value)
SART2-93 2248/340 6 1,137 362) 3435 362Q21.7)/568 (123)  <0.01  1,137(12.3) 413(115) 09  08-1.1 0.31
Lck-486 2,184/404 42 879(573) 15,147 573 (19.4)/186 (72) <0.01 879(12.3) 671(113) 09 0810 0.01
Lck-488 2,147/441 @0 1,103 (635) 11594 635 (20,6277 (78) <0.01  1,103(12.0) 447(1200 09 08-10 0.17
Lck-90 2087/501 44 502 (187) 3350  187(20.9)222(103)  <0.01 502(11.3) 712(110) 10 0911 0.92
SART3-734 2041/547 1 625 (225) 4816  225(22.3)280(110)  <0.01 625 (10.9) 589(113) 10 0912 0.52
PSA-248 2035/553 48 283 (200) 13,165 200 (20.2)/40 (7.0) <0.01 283(13.8) 1267(116) 09  08-1.1 0.24
SART3-511 1967/621 41 439 (145) 921 145226213 (108)  <0.01 439 (11.0) 775(112) 10 09-1.1 0.93
SART3-309 1921/667 35 328 (158) 3070 158 (21.4)/124(105)  <0.01 328 (12.1) 722(11.1) 09 08-1.1 0.25
WHSC2-141 1.908/680 39 325(173) 13078 173 (19.0094 (7.7) <0.01 325(12.1) 725(11.L1) 10 0912 0.85
CypB-129 1.888/700 31 483 (222) 2483 222(23.8)/192(90) <0.01 483 (12.3) 1458(112) 09 08-1.1 0.24
Lck-246 1815/773 49 366 (169) 10806 169 (19.3)/128 (8.3) <0.01 366 (11.4) 684 (11.6) 10 09-12 0.68
WHSC2-103 1673915 43 729 (222) 827 222(19.6374(12.1)  <0.01 729 (11.5) 1465(116) 10  09-1.1 0.52
SART3-302 1.640/948 84 408 (271) 14958 271 (18.2)778 (9.1) <0.01 408 (12.7) 642(10.5) 09 0810 0.10
MRP3-1293 1.558/1,030 7 324157 6003 157 (20.6)/113 (8.6) <0.01 324(11.9 1226(12.) 1.1 09-12 0.31
EGF-R-800 1.542/1,046 30 390 (156) 715 156(24.3)/188 (124)  <0.01 390 (14.3) 1160 (11.1) 08 0710 0.01
PAP-213 1422/1,166 3 279 (196) 14912 196 (21.7)/52(7.0) <0.01 279 (16.6) 1271(114) 09 0810 0.06
Lck-449 1406/1,182 23 127 (67) 18919 67 (19.5)44 (6.2) <0.01 127 (13.7) 1087(108) 09  08-1.1 0.55
pPMAPKKk-432  1,308/1,280 Sl 375097) 757 97(23.8)203(120)  <0.01 375111 1087(119) 10 0912 0.51
HNRPL-140 1295/1,293 39 200 (111) 8576  111(23.9/62(9.8) <0.01 200 (12.9) 850(11.1) 08 0709 0.01
PAP-248 1.286/1,302 37 147 (62) 2,136 62 (21.1)/63 (9.9) 0.01 147 (11.4) 1067 (11.1) 10 08-12 0.76
UBE2V-43 1,238/1,350 k) 230(159) 25,121 159 (18.5)/40 (7.0) <0.01 230 (11.7) 820(115) 09 08-10 0.15
SART3-109 1206/1,382 31 474 (223) 7875 223(19.0/191(103)  <0.01 474 (12.3) 1948(115) 10 09-1.1 0.88
HNRPL-501 1,189/1,399 45 355(223) 10405 223 (19.3)/74 (6.6) <0.01 355(12.1) 1,107(116) 10 09-1.1 0.75
SART2-161 947/1,641 29 195 (61) 312 61 (20.6)/109 (12.6) 0.05 195(12.3) 13552(119) 10 08-1.1 0.68
PSMA-624 950/1,638 24 101 (50) 7772 50 (21.7)37 (5.5) <0.01 101 (11.7) 14491200 10 0813 0.74
PTHrP-102 886/1,702 4 204 (99) 1423 98 (20.0)81 (11.4) 0.01 204 (13.3) 1346(119) 09  08-1.1 0.2
Lck-208 560/2,028 30 134 (64) 4597 64 (30.5)/62 (16.0) 0.01 134(19.7) 1416(114) 09 0810 0.06
EZH2-735 558/2,030 23 69 (51) 17,691 5124.D11(53) <0.01 69(13.3) 1481(119) 09 07-1.1 0.24
MRP3-503 467/2,121 37 133 (85) 6401 85(20.6)/36 (9.3) 0.08 133(14.1) 1417(119) 09  08-1.1 0.55
UBE2V-85 362/2,226 28 51(26) 3941 26(16.8)/18 (8.4) 0.09 51 (9.6 99 (116) 12 0915 0.32
Lck-422 316/2,272 3 92 (20) 436 20 (18.5)/60 (11.7) 0.10 92(12.0) 1849(114) 12 0914 0.22
FIU, fluorescence intensity unit; mOS, median overall survival (months); HR, hazard ratio; CI, confidence interval. Values in bold font indicate statistically significant differences.
PPV 64.8% 25.1%
Cancer (n) Hazard ratio (95%Cl) OS (months) P-value
All (n=2588) L 1.80 (1.6-2.0) 81 vs 178 <0.01
Renal (n=30) D —— 19.90 (4.9-134.4) 45 vs 598 <0.01
Esophageal (n=39) — 2.39 (1.1-5.9) 66 vs 115 0.03
Ovarian (n=118) — 2.39 (1.6-36) 80 vs 217 <001
Head and neck (n=50) Sl —— 243(1.2-54) 71 vs 211 0.01
Sarcoma (n=49) P E— 2.15(1.2-3.9) 63 vs 176 0.01
Pancreatic (n=290) —— 224 (1.7-2.9) 43 vs 101 <0.01
Biliary (n=126) —n N 2.12(1.4-3.1) 51 vs 125 <0.01
Prostate (n=354) PO 2.13(1.6-2.8) 13.0 vs 316 <0.01
Breast (n=183) ——p 2.04 (1.4-2.9) 11.3 vs 308 <0.01
Uterus (n=79) — 1.78 (1.0-32) 108 vs 187 0.04
Urinary tract (n=139) PO, 1.93 (1.3-2.9) 44 vs 172 <0.00
Colon (n=344) —— 1.92(1.5-2.4) 93 vs 184  <0.01
Lung (n=399) —— 1.73 (1.4-2.2) 9.1 vs 198 <0.01
Hepatocellular (n=83) U — 1.55(1.0-2.4) 102 vs 176  0.07
Gastric (n=200) — 1.29 (1.0-1.7) 86 vs 92 0.09
Others (n=70) . - ° 1.16 (0.7-2.0) 129 vs 21.3 059
Brain (n=35) PR — 0.71 (0.3-1.7) 92 vs 143 0.44
0.1 1 10
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