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26  Fig. S1 | The identification and characterization of PD-1*28. Related to

27  Figure 1. (A and C) PDCD1 PCR products (A) and DNA sequence analysis of

28  PDCD1”28 clone (C) amplified in cDNA of a healthy human PBMCs. Lane H20
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is a negative control. (B and D) Comparison of nucleotide sequences between
PDCD1 and PDCD1728 (B) and amino acid sequences between PD-1 and
PD-1228 (D). (E) PDCD1 and PDCD1728 PCR products were amplified in
cDNA of various human leukaemia cell lines. Lanes of PDCD1 and PDCD1*28
are positive controls. Lane H2O is a negative control. (F) The schematic
diagram for 5'- (top) and 3'- (bottom) RACE amplification of PDCD1/28. (G)
The 5'- (top) and 3'- (bottom) RACE analysis of PDCD1”28 sequence.
Sequence of PCR products reveal the boundaries between universal anchor
primers and PDCD 1”28 sequences. Arrows indicate the transcription direction.
Terminal (ter). (H and J) The specificity of PD-1728 antibodies were verified by
immunoblot analysis of the indicated proteins (H) and monoclonal antibody
verified by flow cytometry of HEK293T cells transfected with the indicated
plasmids (J) (n = 3 biologically independent experiments). (I) Immunoblot
analysis of immunoprecipitation of endogenous PD-1428 in Jurkat cells
transfected with the indicated plasmids. Non-specific bands were indicated by
red arrows. (K) DNA sequence analyses (top) and the schematic gene
structure (bottom) of PDCD1 KO-1 and KO-2 Jurkat cells. (L) Immunoblot
analysis for KO efficiency of PD-1228 and PD-1in PDCD1 KO-1 and KO-2
Jurkat cells. (M) Representative confocal images of endogenous PD-1428 (red)
and PD-1 (green) in Jurkat cells activated by PHA. The nuclei (blue) were
stained with DAPI. Scale bars, 10 um. (N) The schematic diagram for
PCR-based specific amplification of PDCD1728. (O) The copy numbers of
PDCD1728 in Jurkat cells before and after stimulation with antibodies of CD3
and CD28 (n = 3 biologically independent experiments). (P-R) PSI values for
PDCD1728 and PDCD1 splicing event in Jurkat cells stimulated by CD3 and
CD28 (P), PMA and lonomycin (Q) or PHA (R) (n = 3 biologically independent
experiments). (S) FACS analysis for PD-1228 and PD-1 in various human
leukemia cell lines and quantified as the MFI (n = 3 biologically independent
experiments). (T) The copy numbers of PDCD1, PDCD1”28, and other
variants in CD3" T cells from PBMCs of 3 healthy human donors. The copy
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numbers were normalized to PDCD1. Data represent the mean + SD.
Statistical significance was determined by two-tailed unpaired Student’s t-test
(J, O-S) or one-way ANOVA with Tukey post hoc test (T). *p < 0.05, **p < 0.01,
***p < 0.001. Source data, including exact p-values, are provided as a Source

Data file.
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Fig. S2 | Splicing of PDCD1728 is regulated by TAF15. Related to Figure 2.
(A and B) gRT-PCR analysis for FUS (A) or EWSR1 (B) in Jurkat cells
transfected with the indicated shRNAs (n = 3 biologically independent
experiments). (C and D) PSI values for PDCD 1728 splicing event in TAF15 KD
(C) or OE (D) Jurkat cells (n = 3 biologically independent experiments). (E-H)
The copy numbers of PDCD1 (E and G) or quantitation of PD-1 levels as MFI
(F and H) in TAF15 KD (E and F) or OE (G and H) Jurkat cells (n = 3

biologically independent experiments). The copy numbers were normalized to
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the control group. (I and M) gRT-PCR analysis for minigene with TAF15 KD (l)
or OE (M) in HEK293T cells (n = 3 biologically independent experiments). (J
and N) qRT-PCR analysis for KD (J) or OE (N) of TAF15 in minigene OE
HEK293T cells transfected with the indicated plasmids (n = 3 biologically
independent experiments). (K and O) PSI values for PDCD 1”28 splicing event
in minigene OE HEK293T cells with TAF15 KD (K) or OE (O) (n = 3 biologically
independent experiments). (L and P) The copy numbers of PDCD1 in
minigene OE HEK293T cells with TAF15 KD (L) or OE (P) (n = 3 biologically
independent experiments). The copy numbers were normalized to the control
group. Data represent the mean + SD (A and C-P) or SEM (B). Statistical
significance was determined by one-way ANOVA with Dunnett post hoc test
(A-C, E-F and J-L) or two-tailed unpaired Student’s t-test (D, G-l and M-P). *p
< 0.05, *p < 0.01, ***p < 0.001. Source data, including exact p-values, are

provided as a Source Data file.
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Fig. S3 | RNA-seq analysis of PDCD1/28 OE cells. Related to Figure 3. (A)
Volcano plot of the downregulation of 1886 genes (blue) and upregulation of
2249 genes (red) between PDCD1728 OE and control PDCD1 KO-1 Jurkat
cells. (B) Top 20 enriched GO terms showing the significantly enriched
pathways from the down-regulated genes from (A). The color intensity
indicates the p values. The size of the circle represents the number of enriched
proteins in the term. (C) GSEA analysis showing the enrichment of “IL2 Stat5
Signaling”, “Immune Effector Process”, “Adaptive Immune Reponse”,
“Activation Of Immune Response”, “T Cell Activation” and “Positive Regulation
Of Immune Response” between PDCD1728 OE and control PDCD1 KO-1

Jurkat cells.
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Fig. S4 | PD-1228 exerts immunosuppressive function in T cells. Related
to Figure 3. (A and E) qRT-PCR analysis for extracellular domain, cytoplasmic
tail or PDCD1728 (A) and either CD28-PDCD1 or CD28-PDCD128 (E, top),
and immunoblot analysis for the indicated proteins (E, bottom) in KO-1 cells
transfected with the indicated plasmids (n = 3 biologically independent
experiments). (B) Immunoblot analysis for the indicated proteins in the
whole-cell lysates and the culture supernatant. (C and F) CFSE assay
assessing the relative proliferation of KO-1 Jurkat cells with OE of extracellular
domain, cytoplasmic tail or PDCD1728 (C), and either CD28-PDCD1 or
CD28-PDCD1728 (F) (n = 3 biologically independent experiments). (D and G)
ELISA assessing the relative IL-2 production of KO-1 Jurkat cells with OE of
PDCD1728 (D),
CD28-PDCD1 or CD28-PDCD1728 (G) (n =

extracellular domain, cytoplasmic tail or and either
3 biologically independent
experiments). Data represent the mean + SD. Statistical significance was
determined by one-way ANOVA with Dunnett post hoc test (A and C-G). *p <
0.05, **p < 0.01, ***p < 0.001. Source data, including exact p-values, are

provided as a Source Data file.
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Fig. S5 | The regulation of the alternative splicing for PDCD128 related
to the immune function. Related to Figure 3. (A) gRT-PCR analysis for
TAF15 (top) and immunoblot analysis for the indicated proteins (bottom) in
Jurkat cells transfected with the indicated plasmids (n = 3 biologically
independent experiments). (B and C) qRT-PCR analysis for PDCD1/28 (B),
and FACS analysis for PD-1428 protein levels, quantified as MFI (C) (n = 3
biologically independent experiments). (D and E) CFSE assay assessing the
relative proliferation (D), and ELISA assessing the relative IL-2 production (E)
(n = 3 biologically independent experiments). Data represent the mean + SD.
Statistical significance was determined by one-way ANOVA with Tukey (A, D,
and E) or Dunnett (B and C, right) post hoc test or two-tailed unpaired

Student’s t-test (B and C, left). *p < 0.05, **p < 0.01, ***p < 0.001. Source data,

including exact p-values, are provided as a Source Data file.



134

135

136

137

138

139

140

141

>
w
o]

9RNA

Wildtype allele o o o 2 —
™ o -
S e S D 48 ns z6
Conditional e « & ¢ & & oF ypa 0} o %
knockin allele PD-1"28 - . - -43 2 2
£1.0 % — =4
After Cre p— s ©
recombination Pd-1 N S O P S e -55 s £ 2
2 ¥ T
CAG promoter < loxP site N Stop unit GAPDH W s s S — — 34 % e
I PDCD1%28 BG pA Homology arm @x 0.0 T T 0 T T
WT CKlI WT CKI
D E
314 83.44.56 7558 %] s, =W 26 525|110 759 100+ <WT
_ L3 ] *CKl e « CKI
% 80 P 2 80
L . 60 = -
E,); a @ ‘ﬁ' é 0 3 e 604 ns 5
EO 40 £85 401 ts 3%
e 20 05, ns S L [ o= - *; 20{™ s
.08 [ | & ks ’ £
253 10.92.00 129 ;lam PH an O[B89 43.3(41.6 24 | 3% ..
D4 2 &K D26 PRV RN
& <§§b <5é5 ST
[N
F G
40+ 801 “WT
1.2 0.31/10.6 061 «WT . | P22 0.56[37.1 0.72] pdl
I B )
P 30| % e 2 601 e
[P i T Bow| @ = ns
| Rmn ;
el ol £ T £5 e
5 @le &l fo £ &
@ & - 10 =5 % £ =& = | 20
68.4 20.1)|70.1 18.7 33.8 33.4/25 5 367
D4 04 D4- 0 T
CDh4 CcD8 CD4 cD8
192 938fia7 880 8 s, - WT 432 9774
cKl 2,
» 280 . 83
c® ] o ° <
% 'S g ‘8 404 ns k! i_ ]
G4 -+ v 3 o = =
a ik \ © 204 g0 1
8 R} Q e IT
2.8 58.7016.0 ss4 ol — 5.37 80.57.
CD62L: Naive CM Effctor/EM CDB2L
[4.65 19.0/4.81 152 10 i) 365 149232 137
» go4 % CKl =
= w OU4 [T}
a ]
8 Ev 8e0{T 7 P
o + B«
by = 3 404 2. a
8‘ - o 5, £89 : @
u u 204 ™oy s, _E>TU
291 73.5/2.88 73.1 0L, — &= 3.47 77.9(3.44 806
CDB2L Naive CM Effctor/EM CD62L: Naive CM Effctor/EM
LgZD MA‘I() N‘_‘zo 0?20
2 = e £
£16 @ 80 T 2 45
ﬁ —ns ) ) ns © ns
212 o 60 o .
ke ———e % 3 210 & 10
s08 b 40 Eg %}E‘ et -E{;
2 > ‘m 20 o 5 W 5
£04 2 g L
[7] N w =
4 9 o 0
WT CKI WT CKI WT CKI WT CKI

Fig. S6 | PDCD1”28 knockin does not affect thymocyte development and
peripheral T cell homeostasis. Related to Figure 6. (A) The construction
strategy of PDCD 128K mice. (B) Immunoblot analysis for knock-in efficiency
of PD-1228 and Pd-1 of wild-type and PDCD1728°¢" mice (left), and
quantification results of Pd-1 (right) (n = 3 mice per group, female, age of 6-8
weeks). (C) FACS analysis for Pd-1 and quantified as the MFI (n = 3 mice per
group, female, age of 6-8 weeks). (D-K) FACS analysis of thymocytes,
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peripheral T cells isolated from spleen and lymph nodes of wild-type and
PDCD1728%K mice (n = 5). Left, representative flow cytometry profiles. Right,
statistical analyses. (D) Percentages of CD4"CD8~ double-negative (DN),
CD4*CD8* double-positive (DP), CD4* single-positive (CD4SP) and CD8*
single-positive (CD8SP) cells out of the total number of thymocytes from
wild-type and PDCD1/28°¢" mice. (E) Percentages of CD44* single-positive
(DN1), CD44*CD25* double-positive (DN2), CD25* single-positive (DN3) and
CD44-CD25 double-negative (DN4) cells in CD4-CD8" cells from panel D. (F
and G) Percentages of CD4* and CD8* T cells in spleen (F) and lymph nodes
(G) of wild-type and PDCD1/28%¢" mice. (H-K) Percentages of naive (CD44'°¥
CD62LMdM), central memory (CD44Ms" CD62L"9"; CM) and effector/effector
memory (CD44Ms" CD62L'v, effector/EM) CD4* and CD8"* T cells in spleen (H
and J) and lymph nodes (I and K) of wild-type and PDCD1/28<' mice. (L-O)
Naive CD8* T cells isolated from wild-type and PDCD71728°K' mice were
stimulated with anti-CD3 and anti-CD28 antibodies. Proliferation of wild-type or
PDCD1728°K CD8* T cells measured by CFSE (L). Cytokine production of
wild-type or PDCD 1728 CD8* T cells (M-O). Data represent the mean + SD.
Statistical significance was determined by two-tailed unpaired Student’s t-test
(B-O). *p < 0.05, **p < 0.01, ***p < 0.001. Source data, including exact

p-values, are provided as a Source Data file.
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Fig. S7 | PD-1728 regulates T cell anti-tumor immunity in MC38 colorectal
carcinoma and B16F10 melanoma models. Related to Figure 6. (A) Tumor
size in wild-type and PDCD 128K mice subcutaneously implanted with MC38
cells at the end point (n = 5). (B-F) B16F10 tumor progression and phenotype
of tumor-infiltrating T cells were assessed in wild-type and PDCD 128K mice
(n = 5). Tumor volume and tumor size (B and C). TILs were isolated and
analyzed after transplantation. Frequencies of CD4* T cells (D), CD8* T cells
(E), and Treqg cell population (F). (G) Tumor size in wild-type and PDCD1/28¢K!
mice of anti-Pd-I1 therapy against MC38 colorectal carcinoma (n = 5). Data
represent the mean £ SD. Statistical significance was determined by two-tailed
unpaired Student’s t-test (B and D-F).*p < 0.05, **p < 0.01, ***p < 0.001.

Source data, including exact p-values, are provided as a Source Data file.
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Fig. S8 | A schematic for regulation and function of PD-1228. The RNA
binding protein TAF15 specifically mediates the alternative splicing of
pre-mRNA to PDCD1728 but does not affect the expression level of PDCD1.
PD-1728 expressed by T cells inhibits cell proliferation, cytokine production,
and tumor cell Kkilling, without affecting the development, peripheral
homeostasis, and population of memory T cells. Antibodies targeting PD-1
(brown) or PD-L1 (purple) have no effects of PD-1428 on T cells, thus leading
to resistance to immune checkpoint blockade. We used Adobe lllustrator to

produce Fig. S8.



188
189
190
191
192
193
194
195

PD-1728

SSC-A
FSC-H

FSC-A FSC-A FSC-A FSC-A

PD-1
*+ |

_PD-1%28 |
< ]

| !
CD8g| ©
o & S
a [ 1 < it
° @ |2 z
CD|4 i -
FSC-A | FSC-A [ FSC-A
C
< T
[$) [$)
1) w
» w
‘
) A
FSC-A FSC-A PD-1428
D
< T
%) )
’ i
FSC-A FITC
E
T 89
S o o |5 g
Sc ’:W““ Y|
20 Lo 2
FSC-A FSC-A FSC-A Annexin V

Fig. S9 | Gating strategies used for FACS. (A) Gating strategy to measure
PD-1 and PD-1228 proportion in CD4+ and CD8+ T cells from PBMCs
presented on Fig. 1M. (B) Gating strategy to measure PD-128 proportion in
CD4+ and CD8+ TlLs presented on Fig. 1N. (C) Gating strategy to measure
the MFI of PD-1728 presented on Fig. 2K. (D) Gating strategy of proliferation
assay presented on Fig. 3C. (E) Gating strategy to evaluate tumor cell killing
presented on Fig. 3J. Isotype is used as a negative control.
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197  Fig. S10 | Gating strategies used for FACS. (A) Gating strategy to sort CD4,
198  CD8, Trg (CD4+CD127-CD25+), Ki-67 and cytokine production of CD8" cells
199  from mouse spleen presented on Fig. 7 D-J. (B) Gating strategy to sort CD4,
200 CD8, Treg (CD4+CD127-CD25+), Ki-67 and cytokine production of CD8* cells

201 from mouse TILs presented on Fig. 7 K-Q.
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Supplementary Tables

Table S1 The protein sequence of PD-1228

MQIPQAPWPVVWAVLQLGWRPGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNW
YRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQI
KESLRAELRVTGAASEAPGQGEKGRSAHSPPQPLTQASRPVYPNPGGWCRGRPAGQPGAASLGPGRH
LLPGRTRDNRSQAHRPAPEGGPLSRACVLCGLWGAGFPVAREDPGAPRALCP
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Table S2 Nucleotide sequences of PDCD1/28 (5'-3")

GGCTCACCTCCGCCTGAGCAGTGGAGAAGGCGGCACTCTGGTGGGGCTGCTCCAGGCATGCAGA
TCCCACAGGCGCCCTGGCCAGTCGTCTGGGCGGTGCTACAACTGGGCTGGCGGCCAGGATGGTT
CTTAGACTCCCCAGACAGGCCCTGGAACCCCCCCACCTTCTCCCCAGCCCTGCTCGTGGTGACCG
AAGGGGACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCTAAACTGGT
ACCGCATGAGCCCCAGCAACCAGACGGACAAGCTGGCCGCCTTCCCCGAGGACCGCAGCCAGCC
CGGCCAGGACTGCCGCTTCCGTGTCACACAACTGCCCAACGGGCGTGACTTCCACATGAGCGTGG
TCAGGGCCCGGCGCAATGACAGCGGCACCTACCTCTGTGGGGCCATCTCCCTGGCCCCCAAGGC
GCAGATCAAAGAGAGCCTGCGGGCAGAGCTCAGGGTGACAGGTGCGGCCTCGGAGGCCCCGGG
GCAGGGAGAGAAGGGCAGAAGTGCCCACAGCCCACCCCAGCCCCTCACCCAGGCCAGCCGGEC
AGTTCCAAACCCTGGTGGTTGGTGTCGTGGGCGGCCTGCTGGGCAGCCTGGTGCTGCTAGTCTG
GGTCCTGGCCGTCATCTGCTCCCGGGCCGCACGAGGGACAATAGGAGCCAGGCGCACCGGCCAG
CCCCTGAAGGAGGACCCCTCAGCCGTGCCTGTGTTCTCTGTGGACTATGGGGAGCTGGATTTCCA
GTGGCGAGAGAAGACCCCGGAGCCCCCCGTGCCCTGTGTCCCTGAGCAGACGGAGTATGCCACC
ATTGTCTTTCCTAGCGGAATGGGCACCTCATCCCCCGCCCGCAGGGGCTCAGCTGACGGCCCTCG
GAGTGCCCAGCCACTGAGGCCTGAGGATGGACACTGCTCTTGGCCCCTCTGACCGGCTTCCTTGG
CCACCAGTGTTCTGCAGACCCTCCACCATGAGCCCGGGTCAGCGCATTTCCTCAGGAGAAGCAGG
CAGGGTGCAGGCCATTGCAGGCCGTCCAGGGGCTGAGCTGCCTGGGGGCGACCGGGGCTCCAG
CCTGCACCTGCACCAGGCACAGCCCCACCACAGGACTCATGTCTCAATGCCCACAGTGAGCCCAG
GCAGCAGGTGTCACCGTCCCCTACAGGGAGGGCCAGATGCAGTCACTGCTTCAGGTCCTGCCAG
CACAGAGCTGCCTGCGTCCAGCTCCCTGAATCTCTGCTGCTGCTGCTGCTGCTGCTGCTGCTGCC
TGCGGCCCGGGGCTGAAGGCGCCGTGGCCCTGCCTGACGCCCCGGAGCCTCCTGCCTGAACTTG
GGGGCTGGTTGGAGATGGCCTTGGAGCAGCCAAGGTGCCCCTGGCAGTGGCATCCCGAAACGCC
CTGGACGCAGGGCCCAAGACTGGGCACAGGAGTGGGAGGTACATGGGGCTGGGGACTCCCCAG
GAGTTATCTGCTCCCTGCAGGCCTAGAGAAGTTTCAGGGAAGGTCAGAAGAGCTCCTGGCTGTGG
TGGGCAGGGCAGGAAACCCCTCCACCTTTACACATGCCCAGGCAGCACCTCAGGCCCTTTGTGGG
GCAGGGAAGCTGAGGCAGTAAGCGGGCAGGCAGAGCTGGAGGCCTTTCAGGCCCAGCCAGCACT
CTGGCCTCCTGCCGCCGCATTCCACCCCAGCCCCTCACACCACTCGGGAGAGGGACATCCTACG
GTCCCAAGGTCAGGAGGGCAGGGCTGGGGTTGACTCAGGCCCCTCCCAGCTGTGGCCACCTGGG
TGTTGGGAGGGCAGAAGTGCAGGCACCTAGGGCCCCCCATGTGCCCACCCTGGGAGCTCTCCTT
GGAACCCATTCCTGAAATTATTTAAAGGGGTTGGCCGGGCTCCCACCAGGGCCTGGGTGGGAAGG
TACAGGCGTTCCCCCGGGGCCTAGTACCCCCGCCGTGGCCTATCCACTCCTCACATCCACACACT
GCACCCCCACTCCTGGGGCAGGGCCACCAGCATCCAGGCGGCCAGCAGGCACCTGAGTGGCTG
GGACAAGGGATCCCCCTTCCCTGTGGTTCTATTATATTATAATTATAATTAAATATGAGAGCATGCT
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Table S3 The name and sequence of ‘other variants’

PD-1Aex2:
ATGCAGATCCCACAGGCGCCCTGGCCAGTCGTCTGGGCGGTGCTACAACTGGGCTGGCGGCCAG
GATGGTTCTTAGAGAGAAGGGCAGAAGTGCCCACAGCCCACCCCAGCCCCTCACCCAGGCCAGC
CGGCCAGTTCCAAACCCTGGTGGTTGGTGTCGTGGGCGGCCTGCTGGGCAGCCTGGTGCTGCTA
GTCTGGGTCCTGGCCGTCATCTGCTCCCGGGCCGCACGAGGGACAATAGGAGCCAGGCGCACCG
GCCAGCCCCTGAAGGAGGACCCCTCAGCCGTGCCTGTGTTCTCTGTGGACTATGGGGAGCTGGAT
TTCCAGTGGCGAGAGAAGACCCCGGAGCCCCCCGTGCCCTGTGTCCCTGAGCAGACGGAGTATG
CCACCATTGTCTTTCCTAGCGGAATGGGCACCTCATCCCCCGCCCGCAGGGGCTCAGCTGACGGC
CCTCGGAGTGCCCAGCCACTGAGGCCTGAGGATGGACACTGCTCTTGGCCCCTCTGA

PD-1Aex3:
ATGCAGATCCCACAGGCGCCCTGGCCAGTCGTCTGGGCGGTGCTACAACTGGGCTGGCGGCCAG
GATGGTTCTTAGACTCCCCAGACAGGCCCTGGAACCCCCCCACCTTCTCCCCAGCCCTGCTCGTG
GTGACCGAAGGGGACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCT
AAACTGGTACCGCATGAGCCCCAGCAACCAGACGGACAAGCTGGCCGCCTTCCCCGAGGACCGC
AGCCAGCCCGGCCAGGACTGCCGCTTCCGTGTCACACAACTGCCCAACGGGCGTGACTTCCACAT
GAGCGTGGTCAGGGCCCGGCGCAATGACAGCGGCACCTACCTCTGTGGGGCCATCTCCCTGGCC
CCCAAGGCGCAGATCAAAGAGAGCCTGCGGGCAGAGCTCAGGGTGACAGGGACAATAGGAGCCA
GGCGCACCGGCCAGCCCCTGAAGGAGGACCCCTCAGCCGTGCCTGTGTTCTCTGTGGACTATGG
GGAGCTGGATTTCCAGTGGCGAGAGAAGACCCCGGAGCCCCCCGTGCCCTGTGTCCCTGAGCAG
ACGGAGTATGCCACCATTGTCTTTCCTAGCGGAATGGGCACCTCATCCCCCGCCCGCAGGGGCTC
AGCTGACGGCCCTCGGAGTGCCCAGCCACTGAGGCCTGAGGATGGACACTGCTCTTGGCCCCTC
TGA

PD-1Aex2,3:
ATGCAGATCCCACAGGCGCCCTGGCCAGTCGTCTGGGCGGTGCTACAACTGGGCTGGCGGCCAG
GATGGTTCTTAGGGACAATAGGAGCCAGGCGCACCGGCCAGCCCCTGAAGGAGGACCCCTCAGC
CGTGCCTGTGTTCTCTGTGGACTATGGGGAGCTGGATTTCCAGTGGCGAGAGAAGACCCCGGAGC
CCCCCGTGCCCTGTGTCCCTGAGCAGACGGAGTATGCCACCATTGTCTTTCCTAGCGGAATGGGC
ACCTCATCCCCCGCCCGCAGGGGCTCAGCTGACGGCCCTCGGAGTGCCCAGCCACTGAGGCCTG
AGGATGGACACTGCTCTTGGCCCCTCTGA

PD-1Aex2,3,4:
ATGCAGATCCCACAGGCGCCCTGGCCAGTCGTCTGGGCGGTGCTACAACTGGGCTGGCGGCCAG
GATGGTTCTTAGAAGGAGGACCCCTCAGCCGTGCCTGTGTTCTCTGTGGACTATGGGGAGCTGGA
TTTCCAGTGGCGAGAGAAGACCCCGGAGCCCCCCGTGCCCTGTGTCCCTGAGCAGACGGAGTAT
GCCACCATTGTCTTTCCTAGCGGAATGGGCACCTCATCCCCCGCCCGCAGGGGCTCAGCTGACGG
CCCTCGGAGTGCCCAGCCACTGAGGCCTGAGGATGGACACTGCTCTTGGCCCCTCTGA
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Table S4 Basic characteristics of patients in this study

Donor Age Gender Samples
Donor1 50-60 Female lung cancer samples
Donor2 40-50 Female lung cancer samples
Donor3 60-70 Female lung cancer samples
Donor4 50-60 Female lung cancer samples
Donor5 50-60 Male lung cancer samples
Donor6 60-70 Male lung cancer samples
Donor7 50-60 Male lung cancer samples
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Table S5 List of RT-PCR, gRT-PCR and RIP qRT-PCR primers

RT-PCR primers

Genes Forwards (5'-3") Reverses (5'-3')
PDCD1 AACTGGTACCGCATGAGCCC TCCAGCTCCCCATAGTCCACAG
qRT-PCR primers
Genes Forwards (5'-3') Reverses (5'-3)
PDCD1 TCGTGCTAAACTGGTACCGC TGACCACGCTCATGTGGAAG
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG
CD28 CCCATGCTTGTAGCGTAC CCCATCACAGTTGAACCC
PDCD1728 | CCCCGGGGCAGGGAGAGAAG CAGGCACGGCTGAGGGGTCC
PDCD1LG1 | GGACAAGCAGTGACCATCAAG CCCAGAATTACCAAGTGAGTCCT
minigene GGAGCTCCAGGGTCGTAG GCTTCCAGAGCTAGAGGACA
TAF15 ACAGCGGTTACTCCAGTTATGG CCATGTTTTGCTGCTGTCCC
FUS CAAAGCTATGGGGCCTACCC ATAGCTGTTCTGGCTCTGGC
EWSR1 TTATGGACAGCCTCCCACTG TATCCTAGGCTGGGCTGGTT
junction PDCD1 | CTTCCACATGAGCGTGGTCA TGCCCTTCTCTCTGTCACCCT
other variants | ATGCAGATCCCACAGGCG CTAAGAACCATCCTGGCCGC
RIP qRT-PCR

Regions Forwards (5'-3") Reverses (5'-3')
PDCD1/28

AGGAGCTCCAGGGTCGTAG GCTTCCAGAGCTAGAGGACA
pre-mRNA
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Table S6 List of antibodies

Antibodies Clone Company Dilutions

Brilliant Violet 605 anti-mouse CD45 30-F11 biolegend 1:40 for FACS
Alexa Fluor 488 anti-mouse CD3 500A2 biolegend 1:40 for FACS
Brilliant Violet 785 anti-mouse CD4 GK1.5 biolegend 1:40 for FACS
Brilliant Violet 510 anti-mouse CD8 53-6.7 biolegend 1:40 for FACS
Brilliant Violet 421 anti-mouse CD127 A7R34 biolegend 1:40 for FACS
APC-R700 anti-mouse CD25 PC61 BD 1:40 for FACS
PE anti-human/mouse Granzyme B QA18A28 biolegend 1:100 for FACS
APC/Cyanine7 anti-mouse IFN-y XMG1.2 biolegend 1:40 for FACS
PerCP/Cyanineb5.5 anti-mouse TNF MP6-XT22 biolegend 1:40 for FACS
APC anti-mouse Ki-67 16A8 biolegend 1:40 for FACS

PE anti-mouse/human CD44 IM7 biolegend 1:40 for FACS
APC/Cyanine7 anti-mouse CD62L MEL-14 biolegend 1:40 for FACS
APC-R700 anti-human CD45 HI30 BD 1:40 for FACS
Alexa Fluor 488 anti-human CD3 UCHT1 BD 1:40 for FACS
BV650 anti-human CD4 SK3 BD 1:40 for FACS
Brilliant Violet 785 anti-human CD8 SK1 biolegend 1:40 for FACS
Brilliant Violet 421 anti-human CD127 A019D5 biolegend 1:40 for FACS
PE anti-human CD25 BC96 biolegend 1:40 for FACS

Alexa Fluor 647 anti-human/mouse Granzyme B GB11 biolegend 1:40 for FACS
FITC anti-human IFN-y 4S.B3 biolegend 1:40 for FACS

Alexa Fluor 700 anti-human TNF MAb11 biolegend 1:40 for FACS
Brilliant Violet 510 anti-human Ki-67 Ki-67 biolegend 1:40 for FACS
APC anti-human CD279 MIH4 BD 1:40 for FACS
Brilliant Violet 421 anti-human CD4 RPA-T4 biolegend 1:40 for FACS
PD-1 monoclonal antibody OTI21F5 OriGene 1:1000 for WB
PD-L1 monoclonal antibody E1L3N CST 1:1000 for WB
GAPDH monoclonal antibody 1E6D9 proteintech 1:2000 for WB



https://www.biolegend.com/en-us/search-results?Clone=GK1.5
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Table S7 Antigen sequence for PD-1228 antibodies

GAASEAPGQGEKGRSAHSPPQPLTQASRPVPNPGGWCRGRPAGQPGAASLGPGRHLLPGRTRDNR
SQAHRPAPEGGPLSRACVLCGLWGAGFPVAREDPGAPRALCP




218 Table S8 Sequences of shRNA for KD
Targets shRNA-Forward (5'-3") shRNA-Reverse (5'-3")
GATCCGGGAGAGAAGGGCAGAAGTGCT | AATTCAAAAAAGGGAGAGAAGGGCAGAA
sh-PDCD1428-1 | TCAAGAGAGCACTTCTGCCCTTCTCTCC | GTGCTCTCTTGAAGCACTTCTGCCCTTCT
CTTTTTTG CTCCCG
GATCCGGGCAGGGAGAGAAGGGCAGAT | AATTCAAAAAAGGGCAGGGAGAGAAGGG
sh- PDCD1428-2 | TCAAGAGATCTGCCCTTCTCTCCCTGCC | CAGATCTCTTGAATCTGCCCTTCTCTCCC
CTTTTTTG TGCCCG
GATCCGGACAGAACTACAGCGGTTACTT | AATTCAAAAAAGGACAGAACTACAGCGGT
sh-TAF15-1 CAAGAGAGTAACCGCTGTAGTTCTGTCC | TACTCTCTTGAAGTAACCGCTGTAGTTCT
TTTTTTG GTCCG
GATCCGCCACTAGAAGACCTGAATTCTT | AATTCAAAAAAGCCACTAGAAGACCTGAA
sh- TAF15-2 CAAGAGAGAATTCAGGTCTTCTAGTGGC | TTCTCTCTTGAAGAATTCAGGTCTTCTAGT
TTTTTTG GGCG
GATCCGCAGAGTTACAGTGGTTATAGTT | AATTCAAAAAAGCAGAGTTACAGTGGTTA
sh-FUS-1 CAAGAGACTATAACCACTGTAACTCTGC | TAGTCTCTTGAACTATAACCACTGTAACTC
TTTTTTG TGCG
GATCCGGGTGAGAATGTTACAATTGATT | AATTCAAAAAAGGGTGAGAATGTTACAAT
sh-FUS-2 CAAGAGATCAATTGTAACATTCTCACCC | TGATCTCTTGAATCAATTGTAACATTCTCA
TTTTTTG CCCG
GATCCGCCAAGCTCCAAGTCAATATATT | AATTCAAAAAAGCCAAGCTCCAAGTCAAT
sh-EWSR1-1 CAAGAGATATATTGACTTGGAGCTTGGC | ATATCTCTTGAATATATTGACTTGGAGCTT
TTTTTTG GGCG
GATCCGGCAACCCATGATCCACATCTTT | AATTCAAAAAAGGCAACCCATGATCCACA
sh-EWSR1-2 CAAGAGAAGATGTGGATCATGGGTTGC | TCTTCTCTTGAAAGATGTGGATCATGGGT
CTTTTTTG TGCCG
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