
Peptide Sequence 
MHC 

Restriction 

SYFPEITHI 

Score 

RANKPEP 

% Optimal 

EP1 MPPAHRNFL H2Ld  23 27.38 

EP2 LPTLSTDGL H2Ld  23 23.28 

EP3 DPDTFFHVL H2Ld  23 28.45 

EP4 IFQSLDVLL H2Kd  23 22.93 

EP5 AYNECVNGL H2Kd  21 45.93 

EP6 VSLLVEIAASPAIKA IAd  30 ND 

EP7 VDTYIMKPSKKKPTD IEd  32 ND 

Additional File 1. Mouse IDO1-derived peptides  

Additional File 1 

(Associated with Fig. 1) 
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Additional File 2 

(Associated with Fig. 1) 

Additional File 2. Location of experimental peptides within the murine IDO1 amino acid sequence and 

alignment with human IDO1. Peptide identifiers are included in bold at the top and beginning of each 

sequence. Predicted MHC class I-directed peptide sequences (9-mers) are highlighted in yellow, 

predicted MHC class II-directed sequences (15-mers) are highlighted in green. IDO1 protein sequences 

are from Metz et al. 2007 Cancer Res. 67:7082.   

MuIDO1      1                  MALSKISPTEGSRRILEDHHIDEDVGFALPHPLVELPDAYSPWVLVA 47 

HuIDO1      1                  MAHAMENSWTISKEYHIDEEVGFALPNPQENLPDFYNDWMFIA 43 

                                                                            

 EP2 

MuIDO1      48    RNLPVLIENGQLREEVEKLPTLSTDGLRGHRLQRLAHLALGYITMAYVWNRGDDDVRKVL 107 

HuIDO1      44 KHLPDLIESGQLRERVEKLNMLSIDHLTDHKSQRLARLVLGCITMAYVWGKGHGDVRKVL 103 

  

                                                               

MuIDO1      108   PRNIAVPYCELSEKLGLPPILSYADCVLANWKKKDPNGPMTYENMDILFSFPGGDCDKGF 167 

HuIDO1      104 PRNIAVPYCQLSKKLELPPILVYADCVLANWKKKDPNKPLTYENMDVLFSFRDGDCSKGF 163 

                                                                              

 EP6 EP3 

MuIDO1      168   FLVSLLVEIAASPAIKAIPTVSSAVERQDLKALEKALHDIATSLEKAKEIFKRMRDFVDP 227 

HuIDO1      164 FLVSLLVEIAAASAIKVIPTVFKAMQMQERDTLLKALLEIASCLEKALQVFHQIHDHVNP 223 

    

 EP4 

MuIDO1      228   DTFFHVLRIYLSGWKCSSKLPEGLLYEGVWDTPKMFSGGSAGQSSIFQSLDVLLGIKHEAGK 289 

HuIDO1      224 KAFFSVLRIYLSGWKGNPQLSDGLVYEGFWEDPKEFAGGSAGQSSVFQCFDVLLGIQQTAGG 285 

  

 EP1 EP5 

MuIDO1      290   ESPAEFLQEMREYMPPAHRNFLFFLESAPPVREFVISRHNEDLTKAYNECVNGLVSVRKFH 350 

HuIDO1      286 GHAAQFLQDMRRYMPPAHRNFLCSLESNPSVREFVLSKGDAGLREAYDACVKALVSLRSYH     346 

   

 EP7 

MuIDO1      351   LAIVDTYIMKPSKKKPTDGDKSEEPSNVESRGTGGTNPMTFLRSVKDTTEKALLSWP  407 

HuIDO1      347 LQIVTKYILIPASQQPKENKTSEDPSKLEAKGTGGTDLMNFLKTVRSTTEKSLLKEG  403 
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Additional File 3 (1 of 4) 

(Associated with Fig. 1) 

A B

EP1 EP2 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2020-000605:e000605. 8 2020;J Immunother Cancer, et al. Dey S



C D

Additional File 3 (2 of 4) 

(Associated with Fig. 1) 

EP3 EP4 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2020-000605:e000605. 8 2020;J Immunother Cancer, et al. Dey S



E 

Additional File 3 (3 of 4) 

(Associated with Fig. 1) 

EP5 
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Additional File 3 (4 of 4) 

(Associated with Fig. 1) 

EP6 EP7 

Additional File 3. Quality control reports for custom synthesized peptides provided by GenScript. (A-G) 
HPLC and MS reports for peptides EP1-7 described in Table 1. (top) Reversed-phase high performance 
liquid chromatography analysis of peptide purity. All peaks shown in the chromatogram are listed 
according to their retention time. The Area % of the target peptide was used to calculate the peptide 
HPLC purity. (bottom) Electrospray ionization mass spectrometry (ESI-MS) analysis to confirm target 
peptide molecular weights. In positive ionization mode, the m/z value of the target peptide can be used to 
calculate the measured molecular weight (MW) by using the formula MW=(m/z)*IzI-z. The MW was 
calculated from the most abundant m/z peak of the analyte. 
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(Associated with Fig. 4) 

Additional File 9 

Additional File 9. Mice with complete tumor regressions exhibited durable responses and resistance to 

subsequent tumor rechallenge. Individual tumor growth curves from among the data sets shown in Fig. 

5A where complete regressions were observed in response to treatment with peptide vaccine (either EP2 

or EP2+EP6) and anti-PD1 antibody as indicated. The timeline in days shown on the X axis begins with 

the initial tumor cell engraftment at day 0 followed by initiation and cessation of treatment and 

subsequent rechallenge with tumor cells. 10 days following the second rechallenge, mice were 

euthanized to obtain the spleen and lymph nodes for adoptive transfer studies.  

Days Post Engraftment 

Days Post Engraftment 

Days Post Engraftment 
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(Associated with Fig. 6) 

Additional File 11 
N

a
iv

e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

50

100

150

IL
1
7
A

 (
p
g
/m

L
)

CD4+ CD8+

*

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

20

40

60

80

100

IL
4
 (

p
g
/m

L
)

CD4+ CD8+

*

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

100

200

300

400

IL
6
 (

p
g
/m

L
)

CD4+ CD8+

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

2000

4000

6000

T
N

F
 (

p
g
/m

L
)

CD4+ CD8+

*

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

2000

4000

6000

IF
N
γ 

(p
g
/m

L
)

CD4+ CD8+

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

50

100

150

200

IL
1
0
 (

p
g
/m

L
)

CD4+ CD8+

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

N
a

iv
e

C
R

N
a

iv
e

 P
+

I

C
R

 P
+

I

0

20000

40000

60000

80000

IL
2
 (

p
g
/m

L
)

CD4+ CD8+

**

Additional File 11. Cytokine profiling of T cells from complete responder animals. Cytokine levels were 

measured by cytokine bead array analysis of supernatants from CD4+ and CD8+ splenocytes isolated by 

flow cytometry and cultured overnight without or with PMA+ionomycin. Splenocytes were obtained from 

both naïve mice and mice previously exhibiting complete tumor responses following treatment with both 

the EP2 and EP6 IDO1 peptides + anti-PD1 antibody. Graphed as means ± SEM with significance 

determined by 2-tailed Student’s t-test (N = 2 mice/cohort).  

ADDITIONAL METHODS 

Cytokine Bead Array Analysis: CD4+ and CD8+ splenocytes isolated from naïve and complete responder 

mice were incubated in RPMI 1640 for 24 hours in a V bottomed 96 well tissue culture plate (Corning) 

with either DMSO or combination of PMA (50 ng/ml) and ionomycin (500 ng/ml). Cytokine levels in the 

culture media were measured using the BDTM Mouse Th1/Th2/Th17 Cytometric Bead Array Kit (BD 

biosciences) as per the manufacturer’s instructions. FACS Canto flow cytometer (BD Biosciences) and 

FACSDIVA software (BD Biosciences) was used to read the samples and FCAP array software was used 

to determine the cytokine concentrations.   
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