Supplementary Table and Figures
Supplementary Table S1. Patient characteristics. The Eastern Cooperative Oncology Group (ECOG) performance status (1). Stage classification, AJCC7 Metastasis stage (2): M1a = metastasis in distant skin sites or areas under the skin or in distant lymph nodes with normal LDH, M1b = metastasis in lung with normal LDH levels, M1c = metastasis in internal organ or any other metastasis with elevated LDH. Treatment responses evaluated using the RECIST-criteria (3); Best achieved response during anti-PD1 therapy: CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease. Response status; Responder (CR, PR or SD > 6mo), non-responder (SD < 6mo, PD). Pretreatment anti-CMV-IgG; High ≥ 93 UA/ml < Low.
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Supplementary Table S2. Peptides used for the animal experiments.
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Supplementary Table S3. Peptides used for in vitro experiments with human PBMCs. The peptides labelled as T#/V# were used for the ELISpot and cross-reactivity assay (T2/V2 and T5/V5).
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Supplementary Figure S1: Gating strategy for the flow cytometry analysis shown in Figure 4.
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Supplementary Figure S2: Experimental design for cross-reactivity assay. On day 0 primary human PBMCs were in vitro stimulated with matching viral and tumor peptides, on day 2 IL2 was added to the culture in order to sustain the primary cell culture until day 8 when GolgiStop was added. After inhibition by GolgiStop on day 9, the IFNγ-positive and -negative fractions of CD8+ T cells were sorted using FACS for TCR deep sequencing.
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Supplementary Figure S3. Predicted affinity of the original tumor and respective similar viral pool of peptides to the murine MHC class I. 50nM and 500nM are highlighted as dotted lines.
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Supplementary Figure S4. Average tumor growth of mice preimmunized with viral peptides similar to TRP2 and treated with Adenovirus coated with gp100 peptide (PeptiCRAd gp100).
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Supplementary Figure S5. Kaplan-Meier curve of anti-CMV-IgG high patients (blue line, n=7) compared to anti-CMV-IgG low (pink line, n=5) patients (p=0.05) using Cox regression model. Patients were divided based on their pretreatment anti-CMV-IgG titer as higher, equal (≥) or lower (<) than the median. CMV-seronegative patients were excluded from this analysis. Patients that ended their treatment due to severe adverse effects were censored (black tic marks) (A). Kaplan-Meier curve of anti-EBV-IgG high patients (blue line, n=10) compared to anti-EBV-IgG low (pink line, n=4) patients (p>0.99) using Cox regression model. Patients were divided based on their pretreatment anti-EBV-IgG titer as higher, equal (≥) or lower (<) the median. EBV-seronegative patients were excluded from this analysis. Patients that ended their treatment due severe adverse effects were censored (black tic marks) (B). The immunoglobulin assay of IgA, IgG and IgM serum levels (g/L) between responders (R, white dots) and non-responders (NR, black squares) before initiation (D0) and after one (1mo) and three months (3mo) of ICPI-therapy. The statistical difference between timepoints is calculated with Student’s t-test and the range of p value is labeled with asterisk (*P < 0.05) (C, D, E).
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Supplementary Figure S6. Levels of IFN-γ detected by ELISpot performed on. PBMCs derived from a subject (HLA-A02+) with high serum level of anti-CMV Ab in order to validate the peptides in Supplementary Table S2.
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Table S1: Patient characteristics. The Eastern Cooperative Oncology Group (ECOG) performance status1. Stage classification, AJCC7 Metastasis stage2: M1a = metastasis 
in distant skin sites or areas under the skin or in distant lymph nodes with normal LDH, M1b = metastasis in lung with normal LDH levels, M1c = metastasis in internal 
organ or any other metastasis with elevated LDH. Treatment responses evaluated using the RECIST-criteria3; Best achieved response during anti-PD1 therapy: CR = 
complete response, PR = partial response, SD = stable disease, PD = progressive disease. Response status; Responder (CR, PR or SD > 6mo), non-responder (SD < 6mo, 
PD). Pretreatment anti-CMV-IgG; High ≥ 93 UA/ml < Low. 



 
No Age at 



initiation Sex ECOG Stage Metastasis 
stage 



Brain 
metastasis Drug BestResponse FollowUp 



(months) 
PFS 



(months) 
Response 



status 
Pretreatment anti-



CMV-IgG 
1 71 M 0 4 M1b no Pembrolizumab SD 27 9 Responder High 



2 78 M 0 4 M1c no Pembrolizumab PR 21 20 Responder High 



3 70 M 1 4 M1c no Nivolumab PD 20 4 Non-responder High 



4 84 F 0 4 M1a no Nivolumab CR 18 17 Responder High 



5 78 M 0 4 M1c no Pembrolizumab PD 12 4 Non-responder High 



6 66 F 0 4 M1c no Nivolumab PR 12 11 Responder High 



7 59 F 1 4 M1c no Nivolumab PD 27 6 Non-responder Low 



8 53 M 0 4 M1c no Nivolumab PD 26 1 Non-responder Low 



9 75 M 0 4 M1b no Pembrolizumab SD 22 6 Responder Low 



10 63 M 1 4 M1b no Pembrolizumab PD 21 2 Non-responder Low 



11 69 M 0 4 M1a no Pembrolizumab SD 21 8 Responder Low 



12 66 F 0 4 M1b no Pembrolizumab PR 20 3 Responder Low 



13 69 F 0 4 M1c no Pembrolizumab PR 21 18 Responder CMV neg 



14 70 M 1 4 M1c no Nivolumab PR 17 16 Responder CMV neg 



15 79 F 0 4 M1a no Nivolumab PR 18 12 Responder CMV neg 



16 74 M 0 4 M1a no Pembrolizumab CR 22 20 Responder no data 



17 59 M 0 4 M1a No Pembrolizumab PR 11 No data Responder Low 



18 64 F 0 4 M1d yes Nivolumab CR 10 No data Responder Low 



 
1. Oken M, Creech R, Tormey D, et al. Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am J Clin Oncol. 1982;5:649-655 
2. Edge SB, Compton CC. The American Joint Committee on Cancer: the 7th edition of the AJCC cancer staging manual and the future of TNM. Ann Surg Oncol. 2010;17:1471-4. 
3. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al. New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer. 



2009;45:228-47. 
 










Table S1: Patient characteristics. The Eastern Cooperative Oncology Group (ECOG) performance status1. Stage classification, AJCC7 Metastasis stage2: M1a = metastasis  in distant skin sites or areas under the skin or in distant lymph nodes with normal LDH, M1b = metastasis in lung with normal LDH levels, M1c = metastasis in internal  organ or any other metastasis with elevated LDH. Treatment responses evaluated using the RECIST-criteria3; Best achieved response during anti-PD1 therapy: CR =  complete response, PR = partial response, SD = stable disease, PD = progressive disease. Response status; Responder (CR, PR or SD > 6mo), non-responder (SD < 6mo,  PD). Pretreatment anti-CMV-IgG; High ≥ 93 UA/ml < Low.   

No 

Age at 

initiation 

Sex  ECOG  Stage 

Metastasis 

stage 

Brain 

metastasis 

Drug  BestResponse 

FollowUp 

(months) 

PFS 

(months) 

Response 

status 

Pretreatment anti-

CMV-IgG 

1  71  M  0  4  M1b  no  Pembrolizumab  SD  27  9  Responder  High 

2  78  M  0  4  M1c  no  Pembrolizumab  PR  21  20  Responder  High 

3  70  M  1  4  M1c  no  Nivolumab  PD  20  4  Non-responder  High 

4  84  F  0  4  M1a  no  Nivolumab  CR  18  17  Responder  High 

5  78  M  0  4  M1c  no  Pembrolizumab  PD  12  4  Non-responder  High 

6  66  F  0  4  M1c  no  Nivolumab  PR  12  11  Responder  High 

7  59  F  1  4  M1c  no  Nivolumab  PD  27  6  Non-responder  Low 

8  53  M  0  4  M1c  no  Nivolumab  PD  26  1  Non-responder  Low 

9  75  M  0  4  M1b  no  Pembrolizumab  SD  22  6  Responder  Low 

10  63  M  1  4  M1b  no  Pembrolizumab  PD  21  2  Non-responder  Low 

11  69  M  0  4  M1a  no  Pembrolizumab  SD  21  8  Responder  Low 

12  66  F  0  4  M1b  no  Pembrolizumab  PR  20  3  Responder  Low 

13  69  F  0  4  M1c  no  Pembrolizumab  PR  21  18  Responder  CMV neg 

14  70  M  1  4  M1c  no  Nivolumab  PR  17  16  Responder  CMV neg 

15  79  F  0  4  M1a  no  Nivolumab  PR  18  12  Responder  CMV neg 

16  74  M  0  4  M1a  no  Pembrolizumab  CR  22  20  Responder  no data 

17  59  M  0  4  M1a  No  Pembrolizumab  PR  11  No data  Responder  Low 

18  64  F  0  4  M1d  yes  Nivolumab  CR  10  No data  Responder  Low 

 

1.  Oken M, Creech R, Tormey D, et al. Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am J Clin Oncol. 1982;5:649-655 
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Sequence Quantity Guarenteed purity Provider Cat. #
LPWHRLFLL 5mg >90% Ontores Custom Synthesis



FAWPRLFEL 5mg >90% Ontores Custom Synthesis
LRWTRLALL 5mg >90% Ontores Custom Synthesis
LYGHRLFRL 5mg >90% Ontores Custom Synthesis
LFLHLLQLL 5mg >90% Ontores Custom Synthesis
KVPRNQDWL 5mg >90% Ontores Custom Synthesis



KVPLNADVL 5mg >90% Ontores Custom Synthesis
KATRNNCWL 5mg >90% Ontores Custom Synthesis
AVARNTDIL 5mg >90% Ontores Custom Synthesis
IVVRNHDDL 5mg >90% Ontores Custom Synthesis
SVYDFFVWL 5mg >90% Ontores & Genscript Custom Synthesis



LNYDFFEAL 5mg >90% Ontores & Genscript Custom Synthesis
SVNSFFSRL 5mg >90% Ontores & Genscript Custom Synthesis
KVYTFFKFL 5mg >90% Ontores & Genscript Custom Synthesis
SNYSFFVQA 5mg >90% Ontores & Genscript Custom Synthesis



KKKKKKSVYDFFVWL 5mg >90% Ontores & Genscript Custom Synthesis
KKKKKKKVPRNQDWL 5mg >90% Genscript Custom Synthesis
KKKKKKLNYDFFEAL 5mg >90% Ontores Custom Synthesis



>6K - SP|Q38SQ8|HEMA_I83A8 HEMAGGLUTININ OS=INFLUENZA A VIRUS (STRAIN A/HONG KONG/5/1983 H3N2) GN=HA PE=3 SV=1 KKKKKKSVNSFFSRL 5mg >90% Ontores Custom Synthesis
>6K - GI|66275873|REF|YP_232958,1| VIRAL CORE CYSTEINE PROTEINASE [VACCINIA VIRUS] KKKKKKKVYTFFKFL 5mg >90% Ontores Custom Synthesis
>6K - GI|9625900|REF|NP_040149,1| DNA PACKAGING PROTEIN UL32 [HUMAN HERPESVIRUS 3] KKKKKKSNYSFFVQA 5mg >90% Ontores Custom Synthesis



>GI|46852141|REF|YP_012613,1| RNA DEPENDENT RNA POLYMERASE [HUMAN METAPNEUMOVIRUS]
>SP|Q38SQ8|HEMA_I83A8 HEMAGGLUTININ OS=INFLUENZA A VIRUS (STRAIN A/HONG KONG/5/1983 H3N2) GN=HA PE=3 SV=1
>GI|66275873|REF|YP_232958,1| VIRAL CORE CYSTEINE PROTEINASE [VACCINIA VIRUS]
>GI|9625900|REF|NP_040149,1| DNA PACKAGING PROTEIN UL32 [HUMAN HERPESVIRUS 3]



>6K - TRP2 (180-188)



>6K - GI|46852141|REF|YP_012613,1| RNA DEPENDENT RNA POLYMERASE [HUMAN METAPNEUMOVIRUS]



Poly-Lysine (Poly-K)-Tailed peptides



>6K - hGP100 (25-33)



Viral peptide pool similar to TRP2



>hGP100 (25-33)
Viral peptide pool similar to gp100



Source Protein:
>TYR (208-216)
Viral peptide pool similar to TYR1



>GI|9626011|REF|NP_040258,1| UNNAMED PROTEIN PRODUCT [SAIMIRIINE HERPESVIRUS 2]
>GI|23309025|REF|NP_694680,1| GUANYLYLTRANSFERASE [MAMMALIAN ORTHOREOVIRUS 3]
>SP|P16752|UL79_HCMVA PROTEIN UL79 OS=HUMAN CYTOMEGALOVIRUS (STRAIN AD169) GN=UL79 PE=3 SV=1
>SP|Q49P94|GAAP_VACCL GOLGI ANTI-APOPTOTIC PROTEIN OS=VACCINIA VIRUS (STRAIN LISTER) GN=L6 PE=1 SV=1



>GI|389656439|REF|YP_006393315,1| MAJOR CAPSID PROTEIN [HUMAN PAPILLOMAVIRUS TYPE 144]
>GI|253756606|REF|YP_003038519,1| ORF1A POLYPROTEIN [HUMAN ENTERIC CORONAVIRUS STRAIN 4408]
>SP|Q3KSU8|DEN_EBVG DENEDDYLASE OS=EPSTEIN-BARR VIRUS (STRAIN GD1) GN=BPLF1 PE=3 SV=1
>SP|Q66849|POLG_EC09H GENOME POLYPROTEIN OS=ECHOVIRUS 9 (STRAIN HILL) PE=3 SV=3



>TRP2 (180-188)










Sequence QuantityGuarenteed purityProvider Cat. #
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FAWPRLFEL 5mg >90% Ontores Custom Synthesis
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ID Tumor Antigen Sequence ID Viral Protein Sequence Quantity Guarenteed purity Provider Cat #
T1 hTERT (934-942) LLDTRTLEV V1 hCMV Envelope Glycoprotein H, gH MLDRRTVEM 5mg >90% Ontores Custom Synthesis
T2 MAGE A10 (353-361) AMASASSSA V2 hCMV 65kDa phosphoprotein, pp65 AMAGASTSA 5mg >90% Ontores Custom Synthesis
T3 FINC (2009-2017) EILDVPSTV V3 hCMV Uncharacterized protein UL42 DMMEMPATM 5mg >90% Ontores Custom Synthesis
T4 CSPG4 (22-30) MLARLASAA V4 hCMV Major Capsid Protein, MCP FLTRLAEAA 5mg >90% Ontores Custom Synthesis
T5 MAGE A10 (251-259) NMMGLYDGM V5 hCMV 55Kda immediate-early protein, IE1 CMMTMYGGI 5mg >90% Ontores Custom Synthesis



- - - NLV hCMV pp65 (495-504) NLVPMVATV 5mg >90% Ontores Custom Synthesis










ID Tumor Antigen Sequence ID Viral Protein Sequence QuantityGuarenteed purityProviderCat #

T1 hTERT (934-942) LLDTRTLEV V1 hCMV Envelope Glycoprotein H, gH MLDRRTVEM 5mg >90% Ontores Custom Synthesis

T2 MAGE A10 (353-361)AMASASSSA V2 hCMV 65kDa phosphoprotein, pp65 AMAGASTSA 5mg >90% Ontores Custom Synthesis

T3 FINC (2009-2017) EILDVPSTV V3 hCMV Uncharacterized protein UL42 DMMEMPATM 5mg >90% Ontores Custom Synthesis

T4 CSPG4 (22-30) MLARLASAA V4 hCMV Major Capsid Protein, MCP FLTRLAEAA 5mg >90% Ontores Custom Synthesis

T5 MAGE A10 (251-259)NMMGLYDGM V5 hCMV 55Kda immediate-early protein, IE1 CMMTMYGGI 5mg >90% Ontores Custom Synthesis

- - - NLV hCMV pp65 (495-504) NLVPMVATV  5mg >90% Ontores Custom Synthesis
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