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Supplementary Figure 1

Anti-PD-1 prior to antigenic stimulation abrogates the anti-tumor effects of Vax + aPD-1.
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Tumor growth profiles of individual mice after various treatments in TC-1 (a) and B16 (b) tumor models. Experiments were repeated
twice with an indicated number of mice/group.
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Supplementary Figure 2
Prior PD-1 blockade abrogates vaccine-induced tumor-specific immune responses early during the course of treatment.

Tumor tissues were harvested 3 days after priming (D13) or three days after boosting (D20) from B16 melanoma-bearing mice. a-d.
Numbers of total (a & ¢) and antigen-specific CD8" T cells (b & d) at D20 (a-b) and at D13 (c-d). e-h. Frequencies of Annexin V" total
(e & g) and antigen-specific CD8" T cells (f & h) in the TME at D20 (e-f) and at D13 (g-h) as indicated. i-l. Frequencies of CD40L" (i
and k) and IFN-y" (j & ) CD8" T cells in the TME at D20 (ij) and at D13 (k-I) as indicated. Flow cytometry data are the average of two
independent experiments. Each dot corresponds to one mouse with the indicated number of mice per group given in parentheses. For
comparison purposes, an unpaired, one-tailed Student's t-test was used. The error bars indicate the s.e.m. NSnon -significant (a) (Iower)
p=0.0228, (mlddle) p=0.0277, (upper) p=0.0286, (Ieft) p=0.0012, (rlght) p=0.0014; (b) (Iower) p=0.0333, (mlddle) p=0.042, (upper)
p=0.0472, ~ p=<0.0001; (d) (Iower) p=0.018, (upper) p=0.0207, p =0.0072, p =0.0004, p<0 0001; (e) (Iower) p=0.05, (upper)
p=0.03, "p=0.0041; RO “(lower) p= =0.0462, “(upper) p= 0.0181, “p= 0.0094; (9) “(lower) p= 0.0157, “(upper) p= =0.0469, "p=0.0006; (h)
_(lower) p=0.0265, (upper) p=0.0152, “p= 0.0062 (i) (Ieft) p=0.0384, “(middle) p= 0.0399, “(right) p=0.0165; (j) "(lower) p=0.0414,
"(upper) p=0.0260, “p=0.0013, ~p=0.0007; (k) p=0.0343, p=0.006, ~ p<0.0001; (I) 'p=0.0156. *P < 0.05; **P < 0.01; ***P < 0.001;
*+pP < 0.0001.
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Supplementary Figure 3
PD-1 blockade prior to antigenic stimulation generates dysfunctional PD-1'CD38" CD8" T cells.

a. Gating strategy. b. FACS contour plots showing frequency of PD-1"CD38" cells in total CD8" T cells in the tumors (at D13) following
various treatments.



Q
o

NS

*%*

40- *

(0]
o
]

*

*kk

30+ 3 - O
\ <>— EE;EP
20- Vv % ﬁ'EI

104 e
o
&

D
o
L

CD8* T cells (%)

o

CD40L*/ PD-1*CD38"
CD8" T cells (%)
N =N
e °
- |
< Y <
<
§ B
.
{ 'B >
Ed
O
o Annexin V' PD-1*CD38"/
<
4
<
£
¥ >
>
. >
i
a
o

80- Fkkk i
* Sk

80+ NS
v Fdkk
60- - O

404 Vv

204 YV o9

gp100*CD8" T cells

IFN-y* / PD-1*CD38"
CD8* T cells (%)
I
Q
>
L |
|§&
>
Annexin V' PD-1*CD38" /

Supplementary Figure 4
PD-1'CD38" CD8" T cells induced as a result of anti-PD-1 pre-treatment are dysfunctional.

a-b. Frequency of CD40L" (a) and IFN-y" (b) T cells in PD-1'CD38" CD8" T cell population. c-d. Frequencies of Annexin V* PD-
1'CcD38" cells in total (c) and antigen-specific (d) CD8" T cells at D13 post-B16 tumor implantation. Data are the average of two
independent experiments. Each dot corresponds to one mouse with the indicated number of mice per groug given in parentheses. The
error bars indicate the s.e.m. For comparison purposes, an unpaired, one-tailed Student’s t-test was used. Sn*(;)*g-significant (a) (lower)
p=0.0463, (upper) p=0.0496, p=0.0086, p=0.0009; (b) (lower) p=0.018, (upper) p=0.0441, p=0.01, =~ p=<0.0001; (c) vs. UT:
(lower) p=0.0327 and (upper) p=0.0275, vs. Vax: (lower) p=0.0143 and (upper) p=0.0273, p<0.0001; (d) (lower) p=0.026, (upper)
p=0.0382, "p=0.01, " p<0.0001. *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001.
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Supplementary Figure 5

Depletion of PD-1'CD38" CD8" T cells results in strong anti-tumor response.
a. Tumor growth of variously treated B16-bearing Ragl™ mice following transfer of either total or PD-1'CD38" depleted, in vitro
activated CD8" T cells (with an indicated number of mice per group given in parentheses). b. The full scan of the blot showing the
expression of CD38 and B-actin in flow-sorted PD-1"CD38" T cells transfected either with scrambled RNA (scRNA) or CD38 siRNA.
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Supplementary Figure 6

ROC analysis to measure the predictive power of CD38" fraction of PD1°CD8" T-cells pre- and post- anti-PD-1 therapy in the human
tumor and PBMC samples.

a-c. The ROC curves were generated using R version 3.5.1 software in post-therapy tumors with 4% cut-off (a), pre-therapy tumors
with 10% cut-off (b), and PBMCs with 5% cut-off (c). AUC and 95% confidence interval (Cl) were determined using Delong method with
R version 3.5.1 statistical software. The diagnostic tables used for generating each ROC curve as well as the formulae used to
calculate sensitivity, specificity, PPV and NPV are provided.

Comparison of responding vs. non-responding tumor lesions that had more than 4%" or 10%" PD-1"CD38" cells in the CD8" population
in the TME. *For human PBMC data, the CD38" fraction of PD-1"CD8" T cells that showed more than 5% decline at 9 weeks when
compared with 3 weeks were compared between responders and non-responders post-therapy. AUC: Area Under the Receiver
Operating Characteristics (ROC) Curve; AUC 95% CI: There is 95% of confidence that the interval contains the true AUC. For example,
there is 95% confidence that (0.679,1) contains the true value of AUC for 5% cut-off; PPP: Positive predictive value; NPV: Negative
predictive value.
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