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Supplementary Figure 1. Validations of all peripheral blood CD8+ T-cell responses against neo-epitopes and native (wild-type) peptides
Shown are the numbers of IFN-producing CD8+ T cells determined by ELISpot (average of triplicates + SD), upon  one round of in vitro stimulation and tested against individual positive peptides. Neo-epitopes are described in Supplementary Table 2. 


Supplementary Figure 2
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Supplementary Figure 2. Heatmaps showing expression of genes related to PD-1 signaling, IFNγ signaling and collagen formation pathways
The number of neo-epitopes recognized by PBLs of each patient is shown on top of the heatmaps. Genes from each pathway are ordered based on the differential expression fold change between patients with or without PBL neo-epitope recognition. Corresponding gene set enrichment analysis curves for these pathways are shown in Fig. 1i. 

Supplementary Figure 3
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Supplementary Figure 3. Validations of TIL CD8+ T-cell responses against neo-epitopes and native (wild-type) peptides
Shown are the numbers of IFN-producing TILs determined by ELISpot (average of triplicates + SD). Neo-epitopes are described in Supplementary Table 2. All examples of neo-epitope validation shown were obtained with the primed TIL expansion protocol with the exception of CTE-0002 (which was only tested with the conventional TIL expansion protocol).


Supplementary Figure 4
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Supplementary Figure 4. Higher functional avidity of TILs relative to PBLs recognizing the same neo-epitope in patient CTE-0015
a) Representative example of functional avidity of ZCCHC11P1265H-specific clones obtained from TILs and PBLs, as assessed by limiting peptide dilution in IFN ELISpot. b) Analysis of the TCR repertoire of ZCCHC11P1265H-specific CD8+ T cells purified by FACS sorting with multimers from PBLs (left) and TILs (right) in patient CTE-0015. 
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Supplementary Figure 5. Antigen sensitivity of TILs relative to PBLs recognizing the same neo-epitope in patient CTE-0013
Representative examples of the higher functional avidity of HHATL75F-specific T cells isolated from tumors (TILs) compared to blood (PBLs). Shown are the relative concentrations of TNFα and IL-2 as determined by multiplex MSD. 


Supplementary Figure 6
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Supplementary Figure 6. Analyses of TCR signaling pathways of neo-epitope specific PBLs and TILs in patient CTE-0013
a) Raw data showing the stronger and faster activation of ERK1/2 and S6 in HHATL75F-specific TIL relative to PBL clones. b) Lack of difference in early signaling events, assessed by ZAP70 and CREB phosphorylation, between HHATL75F-specific T cells isolated from TILs and PBLs.
Supplementary Figure 7
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Supplementary Figure 7. Relative production of cytokines by neo-epitope specific PBLs and TILs in patient CTE-0013 following CD3/CD28 stimulation
Mass cytometry analysis shows the relative production of cytokines by HHATL75F-specific PBLs and TILs. Unstimulated controls are also shown for each population.


Supplementary Figure 8
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Supplementary Figure 8. Analysis of the repertoire of the T-cell receptor α (TCRα) V-J segment recombination of HHATL75F-specific CD8+ T cells isolated from PBLs and TILs HHATL75F-specific CD8+ T cells were purified by FACS sorting using multimers (Fig. 4f). V and J segments are represented according to chromosomal location on the x and y-axis, respectively; the frequency of each recombination is shown on the z-axis (height) and highlighted by colors.


Supplementary Figure 9
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Supplementary Figure 9. Calculated binding mode of peptide KQWLVWLFL (HHATL75F) on HLA-A*0206. The peptide is shown in ball and stick, colored according to the atom types. Carbon atoms are colored in dark grey for buried residues, and in light grey for residues exposed to the TCR (Lys1, Leu4, Val5 and Phe8). The binding mode was taken from the complex with TCR HHAT-TIL (hTRAV38-2 + hTRAJ33 / hTRBV12-3 + hTRBJ02-3). The TCR was removed for the clarity of the figure (the figure shows the pMHC surface exposed to the TCR). Trp3 and Trp6 are predicted to be buried in the same – essentially aromatic – pocket. Anchor residues Gln2 and Leu9 are deeply buried in the MHC surface. b) Same binding mode, centered on the peptide Trp3 and Trp6 residues. MHC residues are shown in thick lines, colored according to the atom types, with carbon colored in brown. The TCR, as well as the side chains of peptide residues Leu4 and Val5 were removed for the clarity of the figure. Peptide and MHC residues are labeled in black and brown, respectively. The predicted molecular interactions between the HHATL75F peptide and HLA-A*0206 were similar for all four TCR-pMHC complexes analyzed. They included the well-known canonical hydrogen bonds between the N-terminus ammonium function and the side chains of MHC Tyr7, Tyr159 and Tyr171 on one side, and between the C-terminus carboxylate function and the side chains of MHC Tyr143, Lys146 and hb-Tyr84 on the other side. The side chain of the N-terminal anchor residue Gln2 was buried and made hydrogen bonds with the side chains of MHC Tyr9 and Glu63, and with the backbone carbonyl of Glu63. The side chain of the C-terminal anchor residue Leu9 was also buried in MHC and occupied a non-polar pocket constituted by the side chains of MHC Leu81, Tyr116, Thr143 and Trp147. Interestingly, the side chains of both Trp3 and Trp6 were predicted to be buried in the same non-polar and essentially aromatic pocket, constituted of MHC residues His70, Tyr99, His114, Leu156, and Tyr159, with which they can make several π-π interactions. Trp6 also made a cation-π interaction with MHC Arg97. In addition, Trp3 and Trp6 made π-π interactions together. Peptide Leu7 was predicted to be partially buried in a non-polar pocket formed by MHC Trp147 and Val152.


Supplementary Figure 10
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Supplementary Figure 10. Antigen sensitivity of neo-epitope specific T cells from PBLs and TILs 
Raw data of representative experiments (n ≥ 2) showing the functional avidity of all neo-epitope specific CD8+ T-cell responses shown in Fig. 5a.
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Supplementary Table 1a. Description of immunotherapy-naïve patients with recurrent EOC. Patient identification number, age, tumor histologic type (ovarian: epithelial ovarian cancer; peritoneal: primary peritoneal serous carcinoma), FIGO stage, number of type of prior chemotherapy lines (chemos), undergoing treatments and inflammatory condition, tumor histology, number of prior recurrences, tumor grade and BRCA1/2 and HRD status.






Supplementary Table 1a

Supplementary Table 1b
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Supplementary Table 1b
Total number of non-synonymous somatic mutations, HLA class-I haplotypes and number of predicted neo-epitopes. 


Supplementary Table 2

[image: ]

Supplementary Table 2
Description of the 15 validated HLA class-I neo-epitopes. Patient identification number; mutated gene; specific mutation identified; HLA class-I restriction; peptide sequence and predicted affinity of neo-epitope (binding score predicted by NetMHC algorithm). 



Supplementary Table 3
Pathways differentially expressed in patients with neo-epitope specific PBLs. 
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Supplementary Table 4
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Supplementary Table 4
Protein Data Bank entries used as templates to model the TCRα, TCRβ, MHC, β-microglobulin and the peptide epitope.


Supplementary Table 5
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Supplementary Table 5
Molecular interactions between the peptide epitope (KQWLVWLFL) and HLA-A*0206, as predicted by homology modeling. bb: backbone, sc: side chain; hb: hydrogen bond, io: ionic interaction; np: non-polar interaction, π: π-π interaction, cπ: cation-π interaction. Unless indicated, interactions are taking place between side chains.


Supplementary Table 6. 
Molecular interactions between PBL and TIL TCRs and pMHC, as predicted by homology modeling. bb: backbone, sc: side chain; hb: hydrogen bond, io: ionic interaction; np: non-polar interaction; π: π - π interaction.




[image: ]



















Supplementary Methods
CyTOF analysis: Clones, sources and concentrations of the antibodies used for extracellular and intracellular stainings.
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Patient ID Age Type Stage Number of 
prior chemos Additional information about chemotherapy



Patient 
under 



steroids



Underlying 
inflammatory 



conditions



Number of 
prior 



recurrences
Histology Tumor 



grade
Germline or somatic BRCA 1 



or 2 mutations HRD status



CTE-0001 46 Ovarian IV 5 Cb/Tx, Cis/Tx, Cb/Tx, Av, Cy/Av No No 2 Serous carcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0002 49 Ovarian IIC 4 Cb/Tx, Av, Cy, Av No No 1 Poorly diff. adenocarcinoma 3 Negative for BRCA1/2 N.A.
CTE-0003 63 Ovarian IV 9 Flu/Mtx, Ad/Gem/Cy, Cb/Tx, Cb/Tx, Gem, Dox, Cis/Cy, Ol, Av/Cy No No 4 Serous carcinoma 3 BRCA1: exon 14-20 del 26 kb N.A.
CTE-0004 59 Peritoneal IIIC 3 Cis/Tx, Dox, Tx No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.
CTE-0005 60 Ovarian IV 5 Cis/Tx, Cb/Tx, Cb, Cy/Av, Flu/Cy No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.
CTE-0006 63 Ovarian IV 6 Cb/Tx, Cb/Tx, Cb/Gem, Dox, Top, Tx/Av No No 3 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0007 60 Ovarian IIIC 2 Cb/Tx, Tx No No 1 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0008 54 Ovarian IIIC 3 Cb/Tx, Cb/Tx, Av No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.
CTE-0009 72 Peritoneal  IIIC 5 Cb/Tx, Cb/Tx, Gem, Nav/Av, Av/Tax No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.
CTE-0010 61 Peritoneal IIIC 5 Cb/Txo, Cb/Gem, Dox/Cy, Ol, Cb/Del No No 2 Papillary serous 3 BRCA 1 mutation: 187 del AG N.A.
CTE-0011 63 Ovarian  IIIC 4 Cb/Tx, Cb/Gem/Av, Cb/Gem, Cy/Av No No 1 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0012 68 Ovarian IIIC 5 Cb/Tx, Cb/Dox, Cb/Gem, Cb/Cy, Av No No 1 Serous carcinoma 3 BRCA 2 mutation* N.A.
CTE-0013 49 Ovarian IIIB 2 Cb/Tx, Cb/Dx No No 1 Serous carcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0014 43  Peritoneal IIIC 4 Cb/Tx, Cb/Gem, Tx, Dox/Av No No 2 Papillary serous 3 Negative for BRCA 1/2 N.A.
CTE-0015 47 Ovarian IIIC 4 Cb/Tx, Cb/Tx, Cy/Av, Ol No No 3 Serous carcinoma 3 BRCA 1 Mutation: R1443X N.A.
CTE-0016 67 Ovarian IIIC 2 Cb/Tx, Cb/Tx No No 1 Serous carcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0017 38 Ovarian IIIC 3 Cis/Tx, Cb/Tx, Cb/Ad No No 2 Low grade serous cancer 2 Negative for BRCA 1/2 N.A.
CTE-0018 65 Ovarian IIIC 5 Cb/Tx, Tax, Far, Cb/Gem, Av, No No 3 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.
CTE-0019 61 Ovarian IIIC 4 Cb/Txo, Tx, Cb/Dox, Cy/Av No No 2 Serous carcinoma 3 Negative for BRCA 1/2 N.A.



*Mutation not available
Cb:Carboplatin; Tx:Taxol; Av:Avastin; Cy:Cychlophosphamide; Cis:Cisplatin; Flu:Fluorouracil; Gem:Gemcitabine; Ad:Adriamycin; Dox:Doxil; Ol:Olaparib; Top:Topotecan; Nav:Navelbine; Tax;Tamoxifen; Txo:Taxotere; Del:Decitabine; Far:Farletuzumab; N.A.:not available










Patient ID Age Type  Stage

Number of 

prior chemos

Additional information about chemotherapy

Patient 

under 

steroids

Underlying 

inflammatory 

conditions

Number of 

prior 

recurrences

Histology 

Tumor 

grade

Germline or somatic BRCA 1 

or 2 mutations

HRD status

CTE-0001 46 Ovarian IV 5 Cb/Tx, Cis/Tx, Cb/Tx, Av, Cy/Av No No 2 Serous carcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0002 49 Ovarian IIC 4 Cb/Tx, Av, Cy, Av No No 1 Poorly diff. adenocarcinoma 3 Negative for BRCA1/2 N.A.

CTE-0003 63 Ovarian  IV 9 Flu/Mtx, Ad/Gem/Cy, Cb/Tx, Cb/Tx, Gem, Dox, Cis/Cy, Ol, Av/Cy No No 4 Serous carcinoma 3 BRCA1: exon 14-20 del 26 kb N.A.

CTE-0004 59 Peritoneal IIIC 3 Cis/Tx, Dox, Tx No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.

CTE-0005 60 Ovarian IV 5 Cis/Tx, Cb/Tx, Cb, Cy/Av, Flu/Cy No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.

CTE-0006 63 Ovarian IV 6 Cb/Tx, Cb/Tx, Cb/Gem, Dox, Top, Tx/Av No No 3 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0007 60 Ovarian  IIIC 2 Cb/Tx, Tx No No 1 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0008 54 Ovarian IIIC 3 Cb/Tx, Cb/Tx, Av No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.

CTE-0009 72 Peritoneal   IIIC 5 Cb/Tx, Cb/Tx, Gem, Nav/Av, Av/Tax No No 1 Papillary serous 3 Negative for BRCA 1/2 N.A.

CTE-0010 61 Peritoneal IIIC 5 Cb/Txo, Cb/Gem, Dox/Cy, Ol, Cb/Del No No 2 Papillary serous 3 BRCA 1 mutation: 187 del AG N.A.

CTE-0011 63 Ovarian  IIIC 4 Cb/Tx, Cb/Gem/Av, Cb/Gem, Cy/Av No No 1 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0012 68 Ovarian IIIC 5 Cb/Tx, Cb/Dox, Cb/Gem, Cb/Cy, Av No No 1 Serous carcinoma 3 BRCA 2 mutation* N.A.

CTE-0013 49 Ovarian  IIIB  2 Cb/Tx, Cb/Dx No No 1 Serous carcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0014 43  Peritoneal  IIIC  4 Cb/Tx, Cb/Gem, Tx, Dox/Av No No 2 Papillary serous 3 Negative for BRCA 1/2 N.A.

CTE-0015 47 Ovarian IIIC  4 Cb/Tx, Cb/Tx, Cy/Av, Ol No No 3 Serous carcinoma 3 BRCA 1 Mutation: R1443X N.A.

CTE-0016 67 Ovarian  IIIC  2 Cb/Tx, Cb/Tx No No 1 Serous carcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0017 38 Ovarian IIIC  3 Cis/Tx, Cb/Tx, Cb/Ad No No 2 Low grade serous cancer 2 Negative for BRCA 1/2 N.A.

CTE-0018 65 Ovarian  IIIC  5 Cb/Tx, Tax, Far, Cb/Gem, Av, No No 3 Poorly diff. adenocarcinoma 3 Negative for BRCA 1/2 N.A.

CTE-0019 61 Ovarian  IIIC  4 Cb/Txo, Tx, Cb/Dox, Cy/Av  No No 2 Serous carcinoma 3 Negative for BRCA 1/2 N.A.

*Mutation not available

Cb:Carboplatin; Tx:Taxol; Av:Avastin; Cy:Cychlophosphamide; Cis:Cisplatin; Flu:Fluorouracil; Gem:Gemcitabine; Ad:Adriamycin; Dox:Doxil; Ol:Olaparib; Top:Topotecan; Nav:Navelbine; Tax;Tamoxifen; Txo:Taxotere; Del:Decitabine; Far:Farletuzumab; N.A.:not available
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Patient
Non 



synonymous 
Mutations



Predicted 
Neo-



epitopes*
CTE-0001 85 32:01 68:01 15:01 44:02 02:02 07:04 19
CTE-0002 63 02:01 02:01 40:01 40:01 03:04 03:04 15
CTE-0003 36 02:01 03:01 35:01 40:01 03:04 04:01 12
CTE-0004 47 23:01 29:01 39:06 44:03 04:01 07:02 6
CTE-0005 10 23:01 23:01 14:02 50:01 06:02 08:02 1
CTE-0006 46 02:01 29:02 44:02 44:04 05:01 16:01 9
CTE-0007 95 01:01 25:01 07:02 08:01 07:01 07:02 12
CTE-0008 117 24:02 69:01 15:01 51:01 03:03 16:02 101
CTE-0009 42 01:01 01:01 07:02 08:01 07:01 07:01 4
CTE-0010 90 02:01 31:01 15:01 35:02 03:03 04:01 133
CTE-0011 108 11:01 24:02 15:18 45:01 06:02 07:04 84
CTE-0012 129 02:01 33:01 14:02 14:02 08:02 08:02 52
CTE-0013 56 02:06 33:03 35:01 58:01  03:02 03:03 79
CTE-0014 69 01:01 11:01 37:01 52:04  06:02 12:02 24
CTE-0015 105 11:01 02:14 07:02 27:05  02:02 07:02 119
CTE-0016 72 26:01 26:01 18:01 44:03  07:01 16:01 27
CTE-0017 38 01:01 24:02 15:17 51:01  02:02 07:01 20
CTE-0018 34 24:02 26:01 07:02 39:06  07:02 07:02 9
CTE-0019 64 02:11 02:11 40:06 40:06 15:02 15:02 50



 HLA-A  HLA-B  HLA-C



*Based on netMHC










Patient

Non 

synonymous 

Mutations

Predicted 

Neo-

epitopes*

CTE-0001 85 32:01 68:01 15:01 44:02 02:02 07:04 19

CTE-0002 63 02:01 02:01 40:01 40:01 03:04 03:04 15

CTE-0003 36 02:01 03:01 35:01 40:01 03:04 04:01 12

CTE-0004 47 23:01 29:01 39:06 44:03 04:01 07:02 6

CTE-0005 10 23:01 23:01 14:02 50:01 06:02 08:02 1

CTE-0006 46 02:01 29:02 44:02 44:04 05:01 16:01 9

CTE-0007 95 01:01 25:01 07:02 08:01 07:01 07:02 12

CTE-0008 117 24:02 69:01 15:01 51:01 03:03 16:02 101

CTE-0009 42 01:01 01:01 07:02 08:01 07:01 07:01 4

CTE-0010 90 02:01 31:01 15:01 35:02 03:03 04:01 133

CTE-0011 108 11:01 24:02 15:18 45:01 06:02 07:04 84

CTE-0012 129 02:01 33:01 14:02 14:02 08:02 08:02 52

CTE-0013 56 02:06 33:03 35:01 58:01  03:02 03:03 79

CTE-0014 69 01:01  11:01 37:01 52:04  06:02  12:02 24

CTE-0015 105 11:01  02:14 07:02  27:05  02:02 07:02 119

CTE-0016 72 26:01 26:01 18:01  44:03  07:01  16:01 27

CTE-0017 38 01:01  24:02 15:17 51:01  02:02 07:01 20

CTE-0018 34 24:02  26:01 07:02  39:06  07:02 07:02 9

CTE-0019 64 02:11 02:11 40:06 40:06 15:02 15:02 50

 HLA-A  HLA-B  HLA-C

*Based on netMHC
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Patient Gene Mutation HLA restriction Sequence Affinity (nM)



CTE-0002 HLA-DRB1 I248L A02:01 FLGAGLFLYF 57.8
CTE-0005 HS6ST1 S405I A23:01 DYMIHIIEKW 26
CTE-0009 COPG2 T37I B07:02 IPINPRRCL 14
CTE-0010 TRIM26 G497W B15:01 LDYEWGTVTF 166
CTE-0010 EBF4 I510S B15:01 ASMPSSPPL 70
CTE-0010 DCHS1 P141L C03:03 VADINDHAL 11
CTE-0011 SEPT9 R289H A11:01 SILEQMHRK 17
CTE-0012 KIR2DS4 I7S A02:01 SMACVGFFL 9
CTE-0012 PDPN G222C A02:01 FICAIIVVV 24
CTE-0013 HHAT L75F A02:06 KQWLVWLFL 7
CTE-0014 USP47 V170L A01:01 TSDYLSQSY 10
CTE-0015 ZCCHC11 P1265H B27:05 GRKLFGTHF 112
CTE-0015 OR2T3 C132Y C07:02 VYRPLHYPLL 24
CTE-0015 TP53 A159V A11:01 RVRVMAIYK 26
CTE-0019 ODZ3 A2490V A02:11 GAQSWLWFV 5
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Pathways downregulated in patients with neo-epitope specific T cells at baseline SIZE ES NES NOM p-val FDR q-val FWER p-val RANK AT MAX LEADING EDGE



NABA_CORE_MATRISOME 200 -0.6084967 -2.5671446 0 0 0 2940 tags=52%, list=17%, signal=62%
NABA_ECM_GLYCOPROTEINS 139 -0.5779591 -2.3466506 0 0 0 2750 tags=45%, list=16%, signal=54%
PID_INTEGRIN1_PATHWAY 56 -0.6452078 -2.3051176 0 0 0 3202 tags=57%, list=19%, signal=70%
NABA_COLLAGENS 35 -0.6774178 -2.197869 0 1.31E-04 0.001 2373 tags=66%, list=14%, signal=76%
REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION 69 -0.5944886 -2.1830578 0 1.05E-04 0.001 3336 tags=59%, list=20%, signal=74%
REACTOME_COLLAGEN_FORMATION 51 -0.6082482 -2.138481 0 1.76E-04 0.002 3312 tags=65%, list=19%, signal=80%
NABA_PROTEOGLYCANS 26 -0.6806173 -2.0861514 0 8.28E-04 0.011 2202 tags=54%, list=13%, signal=62%
PID_SYNDECAN_1_PATHWAY 43 -0.6120749 -2.062061 0 9.20E-04 0.014 2646 tags=49%, list=16%, signal=58%
NABA_BASEMENT_MEMBRANES 33 -0.6387374 -2.039494 0 0.001408541 0.024 3780 tags=64%, list=22%, signal=82%
REACTOME_NCAM1_INTERACTIONS 28 -0.6528992 -1.9896262 0 0.003155736 0.059 2373 tags=57%, list=14%, signal=66%
NABA_ECM_REGULATORS 141 -0.4781865 -1.9410251 0 0.007104363 0.136 3490 tags=43%, list=21%, signal=53%
REACTOME_CGMP_EFFECTS 14 -0.7453516 -1.915702 0 0.010303139 0.213 2647 tags=64%, list=16%, signal=76%
KEGG_ECM_RECEPTOR_INTERACTION 71 -0.5024914 -1.8690428 0 0.017471738 0.347 3202 tags=45%, list=19%, signal=55%
KEGG_METABOLISM_OF_XENOBIOTICS_BY_CYTOCHROME_P450 31 -0.5932699 -1.8580358 0.003034901 0.018944537 0.397 2105 tags=39%, list=12%, signal=44%
KEGG_DRUG_METABOLISM_CYTOCHROME_P450 33 -0.5724238 -1.8307397 0.00152207 0.025029892 0.505 2105 tags=36%, list=12%, signal=41%
REACTOME_FORMATION_OF_FIBRIN_CLOT_CLOTTING_CASCADE 17 -0.6489077 -1.8113918 0.001560062 0.029608583 0.584 2973 tags=65%, list=17%, signal=78%
REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT_GROWTH 50 -0.5090787 -1.7694954 0.001436782 0.045680106 0.772 2373 tags=36%, list=14%, signal=42%
REACTOME_KERATAN_SULFATE_BIOSYNTHESIS 24 -0.5935878 -1.7650425 0.009202454 0.045674916 0.789 3775 tags=63%, list=22%, signal=80%



Pathways upregulated in patients with neo-epitope specific T cells at baseline SIZE ES NES NOM p-val FDR q-val FWER p-val RANK AT MAX LEADING EDGE



KEGG_GRAFT_VERSUS_HOST_DISEASE 30 0.7766482 2.7302084 0 0 0 2560 tags=77%, list=15%, signal=90%
REACTOME_INTERFERON_GAMMA_SIGNALING 50 0.6839516 2.7283084 0 0 0 2536 tags=60%, list=15%, signal=70%
KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION 63 0.6536189 2.693108 0 0 0 1952 tags=56%, list=11%, signal=63%
KEGG_AUTOIMMUNE_THYROID_DISEASE 31 0.76090425 2.6754053 0 0 0 2560 tags=77%, list=15%, signal=91%
KEGG_PROTEASOME 43 0.6792214 2.6473472 0 0 0 3921 tags=60%, list=23%, signal=78%
KEGG_NATURAL_KILLER_CELL_MEDIATED_CYTOTOXICITY 95 0.5951456 2.6356564 0 0 0 1949 tags=43%, list=11%, signal=48%
REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION 70 0.609337 2.6101046 0 0 0 3951 tags=60%, list=23%, signal=78%
REACTOME_ER_PHAGOSOME_PATHWAY 58 0.6359754 2.5692625 0 0 0 3921 tags=60%, list=23%, signal=78%
REACTOME_INTERFERON_ALPHA_BETA_SIGNALING 44 0.66055447 2.5472202 0 0 0 2073 tags=57%, list=12%, signal=65%
KEGG_INTESTINAL_IMMUNE_NETWORK_FOR_IGA_PRODUCTION 34 0.6941634 2.5470793 0 0 0 2560 tags=71%, list=15%, signal=83%
KEGG_ALLOGRAFT_REJECTION 29 0.7348579 2.5377908 0 0 0 2560 tags=72%, list=15%, signal=85%
REACTOME_COSTIMULATION_BY_THE_CD28_FAMILY 55 0.61836964 2.5031676 0 0 0 2560 tags=53%, list=15%, signal=62%
REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE_ODC 48 0.6356174 2.4937148 0 0 0 3921 tags=56%, list=23%, signal=73%
REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES 46 0.63510644 2.4325163 0 0 0 3951 tags=59%, list=23%, signal=76%
REACTOME_APC_C_CDH1_MEDIATED_DEGRADATION_OF_CDC20_AND_OTHER_APC_C_CDH1_TARGETED_PROTEINS_IN_LATE_MITOSIS_EARLY_G1 64 0.58757424 2.4233603 0 0 0 3921 tags=47%, list=23%, signal=61%
REACTOME_SCF_BETA_TRCP_MEDIATED_DEGRADATION_OF_EMI1 49 0.61601144 2.3818283 0 0 0 3921 tags=57%, list=23%, signal=74%
REACTOME_ACTIVATION_OF_NF_KAPPAB_IN_B_CELLS 58 0.59518224 2.3716252 0 0 0 3921 tags=52%, list=23%, signal=67%
REACTOME_VIF_MEDIATED_DEGRADATION_OF_APOBEC3G 49 0.5992705 2.3703892 0 0 0 3921 tags=57%, list=23%, signal=74%
REACTOME_P53_INDEPENDENT_G1_S_DNA_DAMAGE_CHECKPOINT 48 0.607539 2.3641527 0 0 0 3921 tags=54%, list=23%, signal=70%
REACTOME_AUTODEGRADATION_OF_CDH1_BY_CDH1_APC_C 56 0.58493453 2.344417 0 0 0 3860 tags=46%, list=23%, signal=60%
REACTOME_INTERFERON_SIGNALING 130 0.4942906 2.332092 0 0 0 2644 tags=38%, list=16%, signal=45%
REACTOME_SCFSKP2_MEDIATED_DEGRADATION_OF_P27_P21 53 0.5812898 2.3266966 0 0 0 3860 tags=53%, list=23%, signal=68%
REACTOME_SIGNALING_BY_THE_B_CELL_RECEPTOR_BCR 111 0.4971851 2.316054 0 0 0 3921 tags=46%, list=23%, signal=59%
REACTOME_P53_DEPENDENT_G1_DNA_DAMAGE_RESPONSE 53 0.59130627 2.3141568 0 0 0 3921 tags=57%, list=23%, signal=73%
REACTOME_CDK_MEDIATED_PHOSPHORYLATION_AND_REMOVAL_OF_CDC6 46 0.6041221 2.307161 0 0 0 3921 tags=54%, list=23%, signal=70%
KEGG_TYPE_I_DIABETES_MELLITUS 33 0.638408 2.2941148 0 0 0 2560 tags=61%, list=15%, signal=71%
REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC 20 0.74422395 2.271586 0 7.23E-05 0.001 1392 tags=55%, list=8%, signal=60%
REACTOME_AUTODEGRADATION_OF_THE_E3_UBIQUITIN_LIGASE_COP1 47 0.58614933 2.2634602 0 6.97E-05 0.001 3921 tags=55%, list=23%, signal=72%
REACTOME_DESTABILIZATION_OF_MRNA_BY_AUF1_HNRNP_D0 50 0.566608 2.252747 0 6.73E-05 0.001 3921 tags=52%, list=23%, signal=67%
PID_CD8_TCR_DOWNSTREAM_PATHWAY 44 0.58977264 2.2521503 0 6.50E-05 0.001 3582 tags=50%, list=21%, signal=63%
REACTOME_SIGNALING_BY_WNT 63 0.5484898 2.247255 0 1.26E-04 0.002 3921 tags=51%, list=23%, signal=66%
BIOCARTA_PROTEASOME_PATHWAY 28 0.6561278 2.2308319 0 2.44E-04 0.004 4745 tags=71%, list=28%, signal=99%
REACTOME_ADAPTIVE_IMMUNE_SYSTEM 470 0.40679276 2.2298143 0 2.37E-04 0.004 3542 tags=38%, list=21%, signal=46%
KEGG_LEISHMANIA_INFECTION 62 0.54674387 2.228184 0 2.30E-04 0.004 2583 tags=45%, list=15%, signal=53%
REACTOME_DOWNSTREAM_SIGNALING_EVENTS_OF_B_CELL_RECEPTOR_BCR 87 0.5143436 2.2184365 0 3.39E-04 0.006 3921 tags=45%, list=23%, signal=58%
KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS 67 0.5246875 2.2097552 0 3.89E-04 0.007 3024 tags=52%, list=18%, signal=63%
REACTOME_APC_C_CDC20_MEDIATED_DEGRADATION_OF_MITOTIC_PROTEINS 65 0.53552073 2.1945975 0 3.79E-04 0.007 4745 tags=52%, list=28%, signal=72%
REACTOME_PD1_SIGNALING 16 0.7449453 2.188124 0 4.17E-04 0.008 1952 tags=63%, list=11%, signal=71%
REACTOME_REGULATION_OF_MITOTIC_CELL_CYCLE 77 0.50994325 2.1766803 0 5.11E-04 0.01 4745 tags=51%, list=28%, signal=70%
REACTOME_CYCLIN_E_ASSOCIATED_EVENTS_DURING_G1_S_TRANSITION_ 62 0.5236241 2.1568263 0 8.01E-04 0.016 3860 tags=50%, list=23%, signal=64%
REACTOME_CYTOKINE_SIGNALING_IN_IMMUNE_SYSTEM 221 0.42649823 2.128108 0 0.001069816 0.022 2800 tags=33%, list=16%, signal=40%
REACTOME_REGULATION_OF_APOPTOSIS 55 0.5203711 2.1042604 0 0.001619822 0.034 3921 tags=49%, list=23%, signal=64%
KEGG_T_CELL_RECEPTOR_SIGNALING_PATHWAY 89 0.48045498 2.1020086 0 0.001582151 0.034 3517 tags=44%, list=21%, signal=55%
REACTOME_CDT1_ASSOCIATION_WITH_THE_CDC6_ORC_ORIGIN_COMPLEX 54 0.5262835 2.0991406 0 0.001546193 0.034 3921 tags=48%, list=23%, signal=62%
REACTOME_ASSEMBLY_OF_THE_PRE_REPLICATIVE_COMPLEX 63 0.50343716 2.0837095 0 0.001999724 0.045 3921 tags=43%, list=23%, signal=55%
PID_IL12_STAT4_PATHWAY 29 0.6041014 2.062613 0 0.002609032 0.06 2809 tags=52%, list=17%, signal=62%
REACTOME_CLASS_I_MHC_MEDIATED_ANTIGEN_PROCESSING_PRESENTATION 223 0.4101827 2.0590842 0 0.002723519 0.064 4244 tags=42%, list=25%, signal=55%
KEGG_PRIMARY_IMMUNODEFICIENCY 27 0.592234 2.0590568 0 0.002666778 0.064 3306 tags=48%, list=19%, signal=60%
REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A_NON_LYMPHOID_CELL 52 0.5162152 2.053713 0 0.00285438 0.07 3010 tags=50%, list=18%, signal=61%
KEGG_TOLL_LIKE_RECEPTOR_SIGNALING_PATHWAY 75 0.4904926 2.050595 0 0.002915861 0.073 3088 tags=36%, list=18%, signal=44%
KEGG_CYTOSOLIC_DNA_SENSING_PATHWAY 36 0.5458173 2.0257542 0 0.003720681 0.093 1886 tags=28%, list=11%, signal=31%
PID_TCR_PATHWAY 60 0.4952409 2.0253992 0 0.003649129 0.093 3544 tags=47%, list=21%, signal=59%
PID_IL12_2PATHWAY 53 0.5072296 2.0227523 0 0.003687577 0.096 3010 tags=42%, list=18%, signal=50%
KEGG_B_CELL_RECEPTOR_SIGNALING_PATHWAY 58 0.49368903 2.0010502 0 0.0045355 0.116 2956 tags=41%, list=17%, signal=50%
REACTOME_TCR_SIGNALING 48 0.50233537 1.9839042 0 0.005472936 0.139 4341 tags=48%, list=26%, signal=64%
REACTOME_DOWNSTREAM_TCR_SIGNALING 32 0.55023456 1.9804157 0.002898551 0.005661862 0.145 2500 tags=38%, list=15%, signal=44%
REACTOME_ORC1_REMOVAL_FROM_CHROMATIN 65 0.47016406 1.9736619 0 0.00599198 0.156 3921 tags=42%, list=23%, signal=54%
REACTOME_HOST_INTERACTIONS_OF_HIV_FACTORS 119 0.42634997 1.958261 0 0.007242641 0.188 4102 tags=41%, list=24%, signal=54%
REACTOME_CELL_CYCLE_CHECKPOINTS 110 0.42419827 1.9569869 0 0.007251679 0.192 3921 tags=38%, list=23%, signal=49%
REACTOME_IL_3_5_AND_GM_CSF_SIGNALING 34 0.5385506 1.9498999 0 0.007625017 0.202 3517 tags=53%, list=21%, signal=67%
BIOCARTA_NKCELLS_PATHWAY 20 0.6218556 1.9120631 0.005333333 0.011062455 0.289 1862 tags=45%, list=11%, signal=50%
REACTOME_M_G1_TRANSITION 77 0.4412794 1.911041 0 0.011008269 0.292 3921 tags=40%, list=23%, signal=52%
REACTOME_GLUCONEOGENESIS 26 0.5674706 1.8937588 0 0.013359955 0.348 2392 tags=38%, list=14%, signal=45%
SIG_PIP3_SIGNALING_IN_B_LYMPHOCYTES 29 0.5365786 1.8870453 0 0.014116474 0.367 2857 tags=45%, list=17%, signal=54%
KEGG_CHEMOKINE_SIGNALING_PATHWAY 149 0.39491463 1.884041 0 0.014461774 0.379 2765 tags=33%, list=16%, signal=39%
KEGG_JAK_STAT_SIGNALING_PATHWAY 96 0.41411346 1.8608431 0 0.018070024 0.454 2100 tags=29%, list=12%, signal=33%
REACTOME_RNA_POL_I_PROMOTER_OPENING 18 0.61141104 1.8442463 0.005376344 0.020994255 0.507 4565 tags=67%, list=27%, signal=91%
REACTOME_REGULATION_OF_SIGNALING_BY_CBL 15 0.6343081 1.8428218 0.005025126 0.020897213 0.511 3517 tags=67%, list=21%, signal=84%
REACTOME_PHOSPHORYLATION_OF_CD3_AND_TCR_ZETA_CHAINS 14 0.6575666 1.8412889 0.004889976 0.020885076 0.517 4306 tags=71%, list=25%, signal=96%
KEGG_ASTHMA 19 0.59672254 1.8382969 0.002739726 0.021185566 0.531 2533 tags=63%, list=15%, signal=74%
PID_BCR_5PATHWAY 55 0.450886 1.8340577 0.003424658 0.021845194 0.545 4341 tags=45%, list=26%, signal=61%
PID_NFAT_TFPATHWAY 31 0.5151933 1.8244371 0.002857143 0.023614746 0.582 3247 tags=42%, list=19%, signal=52%
REACTOME_RIG_I_MDA5_MEDIATED_INDUCTION_OF_IFN_ALPHA_BETA_PATHWAYS 56 0.44975817 1.820293 0 0.02399699 0.591 3792 tags=43%, list=22%, signal=55%
REACTOME_PACKAGING_OF_TELOMERE_ENDS 17 0.60982877 1.8124901 0.005405406 0.025172805 0.611 3678 tags=53%, list=22%, signal=67%
REACTOME_NUCLEOTIDE_BINDING_DOMAIN_LEUCINE_RICH_REPEAT_CONTAINING_RECEPTOR_NLR_SIGNALING_PATHWAYS 43 0.47943738 1.806244 0 0.026104443 0.63 4616 tags=58%, list=27%, signal=80%
PID_IFNG_PATHWAY 34 0.5163475 1.8033425 0 0.026630025 0.639 2765 tags=29%, list=16%, signal=35%
REACTOME_IL_2_SIGNALING 34 0.49279192 1.7982254 0 0.027751995 0.655 3517 tags=44%, list=21%, signal=56%
REACTOME_ACTIVATION_OF_CHAPERONE_GENES_BY_XBP1S 44 0.46880728 1.7951509 0.003246753 0.028409697 0.672 5119 tags=66%, list=30%, signal=94%
BIOCARTA_NOS1_PATHWAY 15 0.6107437 1.7934463 0.012953368 0.028479878 0.677 1946 tags=33%, list=11%, signal=38%
KEGG_VIRAL_MYOCARDITIS 60 0.44852975 1.7919436 0.003533569 0.028525123 0.682 2560 tags=42%, list=15%, signal=49%
REACTOME_ANTIGEN_PROCESSING_UBIQUITINATION_PROTEASOME_DEGRADATION 188 0.3610271 1.7876284 0 0.029286563 0.699 5398 tags=51%, list=32%, signal=73%
REACTOME_CD28_CO_STIMULATION 27 0.53315413 1.7824829 0.008086253 0.030259857 0.721 2560 tags=44%, list=15%, signal=52%
REACTOME_MITOTIC_G1_G1_S_PHASES 127 0.38397995 1.7801405 0 0.030635329 0.729 3863 tags=36%, list=23%, signal=47%
REACTOME_HIV_INFECTION 191 0.3620591 1.7772353 0 0.030904584 0.735 4671 tags=41%, list=27%, signal=56%
PID_CD8_TCR_PATHWAY 47 0.46103624 1.759052 0.003076923 0.03586951 0.78 3145 tags=40%, list=18%, signal=49%
KEGG_PROTEIN_EXPORT 23 0.54367465 1.7512357 0 0.037488855 0.797 4182 tags=61%, list=25%, signal=81%
BIOCARTA_DC_PATHWAY 14 0.62272835 1.7486951 0.018181818 0.03789854 0.803 4034 tags=64%, list=24%, signal=84%
KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM 31 0.49079958 1.7467563 0 0.038045783 0.807 4576 tags=61%, list=27%, signal=84%
REACTOME_INFLAMMASOMES 14 0.6046323 1.7430354 0.010075566 0.038798783 0.818 4178 tags=71%, list=25%, signal=95%
ST_T_CELL_SIGNAL_TRANSDUCTION 39 0.4647973 1.7419889 0 0.03874481 0.821 2062 tags=38%, list=12%, signal=44%
PID_MAPK_TRK_PATHWAY 27 0.5040562 1.7399215 0.014749263 0.039079588 0.826 2788 tags=37%, list=16%, signal=44%
BIOCARTA_FMLP_PATHWAY 28 0.50282836 1.739132 0.005464481 0.03878865 0.827 3476 tags=39%, list=20%, signal=49%
KEGG_RIG_I_LIKE_RECEPTOR_SIGNALING_PATHWAY 47 0.44456145 1.7389784 0.003076923 0.03845581 0.828 4341 tags=45%, list=26%, signal=60%
PID_ERBB1_DOWNSTREAM_PATHWAY 101 0.38883248 1.7382087 0 0.038320262 0.832 3582 tags=38%, list=21%, signal=47%
REACTOME_SIGNALING_BY_ILS 92 0.38927612 1.7376674 0 0.0380634 0.833 3856 tags=38%, list=23%, signal=49%
REACTOME_CTLA4_INHIBITORY_SIGNALING 20 0.5508567 1.7364166 0.002906977 0.038118117 0.838 3042 tags=45%, list=18%, signal=55%
REACTOME_SYNTHESIS_OF_DNA 90 0.39939493 1.7356993 0 0.037945062 0.839 3921 tags=37%, list=23%, signal=47%
REACTOME_GENERATION_OF_SECOND_MESSENGER_MOLECULES 24 0.52808046 1.7311727 0.005780347 0.03912999 0.853 4675 tags=58%, list=27%, signal=80%
ST_GA12_PATHWAY 21 0.5345698 1.7255466 0.01907357 0.04049692 0.869 2538 tags=43%, list=15%, signal=50%
REACTOME_S_PHASE 106 0.38467866 1.7209626 0 0.04190366 0.878 3921 tags=38%, list=23%, signal=49%
KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION 166 0.36088094 1.7186081 0 0.042219713 0.883 1979 tags=28%, list=12%, signal=31%
REACTOME_DIABETES_PATHWAYS 107 0.3712309 1.7099274 0 0.045009933 0.893 4765 tags=54%, list=28%, signal=75%
REACTOME_IL_RECEPTOR_SHC_SIGNALING 21 0.5380897 1.704176 0.005649718 0.04676587 0.903 3517 tags=52%, list=21%, signal=66%
KEGG_P53_SIGNALING_PATHWAY 62 0.415039 1.6998191 0 0.048172027 0.908 4372 tags=42%, list=26%, signal=56%










Pathways downregulated in patients with neo-epitope specific T cells at baseline SIZE ES NES NOM p-val FDR q-val FWER p-valRANK AT MAX LEADING EDGE
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REACTOME_COLLAGEN_FORMATION 51 -0.6082482 -2.138481 0 1.76E-04 0.002 3312 tags=65%, list=19%, signal=80%

NABA_PROTEOGLYCANS 26 -0.6806173 -2.0861514 0 8.28E-04 0.011 2202 tags=54%, list=13%, signal=62%

PID_SYNDECAN_1_PATHWAY 43 -0.6120749 -2.062061 0 9.20E-04 0.014 2646 tags=49%, list=16%, signal=58%

NABA_BASEMENT_MEMBRANES 33 -0.6387374 -2.039494 0 0.001408541 0.024 3780 tags=64%, list=22%, signal=82%

REACTOME_NCAM1_INTERACTIONS 28 -0.6528992 -1.9896262 0 0.003155736 0.059 2373 tags=57%, list=14%, signal=66%

NABA_ECM_REGULATORS 141 -0.4781865 -1.9410251 0 0.007104363 0.136 3490 tags=43%, list=21%, signal=53%

REACTOME_CGMP_EFFECTS 14 -0.7453516 -1.915702 0 0.010303139 0.213 2647 tags=64%, list=16%, signal=76%

KEGG_ECM_RECEPTOR_INTERACTION 71 -0.5024914 -1.8690428 0 0.017471738 0.347 3202 tags=45%, list=19%, signal=55%

KEGG_METABOLISM_OF_XENOBIOTICS_BY_CYTOCHROME_P450 31 -0.5932699 -1.8580358 0.003034901 0.018944537 0.397 2105 tags=39%, list=12%, signal=44%

KEGG_DRUG_METABOLISM_CYTOCHROME_P450 33 -0.5724238 -1.8307397 0.00152207 0.025029892 0.505 2105 tags=36%, list=12%, signal=41%

REACTOME_FORMATION_OF_FIBRIN_CLOT_CLOTTING_CASCADE 17 -0.6489077 -1.8113918 0.001560062 0.029608583 0.584 2973 tags=65%, list=17%, signal=78%

REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT_GROWTH 50 -0.5090787 -1.7694954 0.001436782 0.045680106 0.772 2373 tags=36%, list=14%, signal=42%

REACTOME_KERATAN_SULFATE_BIOSYNTHESIS 24 -0.5935878 -1.7650425 0.009202454 0.045674916 0.789 3775 tags=63%, list=22%, signal=80%

Pathways upregulated in patients with neo-epitope specific T cells at baseline SIZE ES NES NOM p-val FDR q-val FWER p-valRANK AT MAX LEADING EDGE

KEGG_GRAFT_VERSUS_HOST_DISEASE 30 0.7766482 2.7302084 0 0 0 2560 tags=77%, list=15%, signal=90%

REACTOME_INTERFERON_GAMMA_SIGNALING 50 0.6839516 2.7283084 0 0 0 2536 tags=60%, list=15%, signal=70%

KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION 63 0.6536189 2.693108 0 0 0 1952 tags=56%, list=11%, signal=63%

KEGG_AUTOIMMUNE_THYROID_DISEASE 31 0.76090425 2.6754053 0 0 0 2560 tags=77%, list=15%, signal=91%

KEGG_PROTEASOME 43 0.6792214 2.6473472 0 0 0 3921 tags=60%, list=23%, signal=78%

KEGG_NATURAL_KILLER_CELL_MEDIATED_CYTOTOXICITY 95 0.5951456 2.6356564 0 0 0 1949 tags=43%, list=11%, signal=48%

REACTOME_ANTIGEN_PROCESSING_CROSS_PRESENTATION 70 0.609337 2.6101046 0 0 0 3951 tags=60%, list=23%, signal=78%

REACTOME_ER_PHAGOSOME_PATHWAY 58 0.6359754 2.5692625 0 0 0 3921 tags=60%, list=23%, signal=78%

REACTOME_INTERFERON_ALPHA_BETA_SIGNALING 44 0.66055447 2.5472202 0 0 0 2073 tags=57%, list=12%, signal=65%

KEGG_INTESTINAL_IMMUNE_NETWORK_FOR_IGA_PRODUCTION 34 0.6941634 2.5470793 0 0 0 2560 tags=71%, list=15%, signal=83%

KEGG_ALLOGRAFT_REJECTION 29 0.7348579 2.5377908 0 0 0 2560 tags=72%, list=15%, signal=85%

REACTOME_COSTIMULATION_BY_THE_CD28_FAMILY 55 0.61836964 2.5031676 0 0 0 2560 tags=53%, list=15%, signal=62%

REACTOME_REGULATION_OF_ORNITHINE_DECARBOXYLASE_ODC 48 0.6356174 2.4937148 0 0 0 3921 tags=56%, list=23%, signal=73%

REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES 46 0.63510644 2.4325163 0 0 0 3951 tags=59%, list=23%, signal=76%

REACTOME_APC_C_CDH1_MEDIATED_DEGRADATION_OF_CDC20_AND_OTHER_APC_C_CDH1_TARGETED_PROTEINS_IN_LATE_MITOSIS_EARLY_G1 64 0.58757424 2.4233603 0 0 0 3921 tags=47%, list=23%, signal=61%

REACTOME_SCF_BETA_TRCP_MEDIATED_DEGRADATION_OF_EMI1 49 0.61601144 2.3818283 0 0 0 3921 tags=57%, list=23%, signal=74%

REACTOME_ACTIVATION_OF_NF_KAPPAB_IN_B_CELLS 58 0.59518224 2.3716252 0 0 0 3921 tags=52%, list=23%, signal=67%

REACTOME_VIF_MEDIATED_DEGRADATION_OF_APOBEC3G 49 0.5992705 2.3703892 0 0 0 3921 tags=57%, list=23%, signal=74%

REACTOME_P53_INDEPENDENT_G1_S_DNA_DAMAGE_CHECKPOINT 48 0.607539 2.3641527 0 0 0 3921 tags=54%, list=23%, signal=70%

REACTOME_AUTODEGRADATION_OF_CDH1_BY_CDH1_APC_C 56 0.58493453 2.344417 0 0 0 3860 tags=46%, list=23%, signal=60%

REACTOME_INTERFERON_SIGNALING 130 0.4942906 2.332092 0 0 0 2644 tags=38%, list=16%, signal=45%

REACTOME_SCFSKP2_MEDIATED_DEGRADATION_OF_P27_P21 53 0.5812898 2.3266966 0 0 0 3860 tags=53%, list=23%, signal=68%

REACTOME_SIGNALING_BY_THE_B_CELL_RECEPTOR_BCR 111 0.4971851 2.316054 0 0 0 3921 tags=46%, list=23%, signal=59%

REACTOME_P53_DEPENDENT_G1_DNA_DAMAGE_RESPONSE 53 0.59130627 2.3141568 0 0 0 3921 tags=57%, list=23%, signal=73%

REACTOME_CDK_MEDIATED_PHOSPHORYLATION_AND_REMOVAL_OF_CDC6 46 0.6041221 2.307161 0 0 0 3921 tags=54%, list=23%, signal=70%

KEGG_TYPE_I_DIABETES_MELLITUS 33 0.638408 2.2941148 0 0 0 2560 tags=61%, list=15%, signal=71%

REACTOME_ANTIGEN_PRESENTATION_FOLDING_ASSEMBLY_AND_PEPTIDE_LOADING_OF_CLASS_I_MHC 20 0.74422395 2.271586 0 7.23E-05 0.001 1392 tags=55%, list=8%, signal=60%

REACTOME_AUTODEGRADATION_OF_THE_E3_UBIQUITIN_LIGASE_COP1 47 0.58614933 2.2634602 0 6.97E-05 0.001 3921 tags=55%, list=23%, signal=72%

REACTOME_DESTABILIZATION_OF_MRNA_BY_AUF1_HNRNP_D0 50 0.566608 2.252747 0 6.73E-05 0.001 3921 tags=52%, list=23%, signal=67%

PID_CD8_TCR_DOWNSTREAM_PATHWAY 44 0.58977264 2.2521503 0 6.50E-05 0.001 3582 tags=50%, list=21%, signal=63%

REACTOME_SIGNALING_BY_WNT 63 0.5484898 2.247255 0 1.26E-04 0.002 3921 tags=51%, list=23%, signal=66%

BIOCARTA_PROTEASOME_PATHWAY 28 0.6561278 2.2308319 0 2.44E-04 0.004 4745 tags=71%, list=28%, signal=99%

REACTOME_ADAPTIVE_IMMUNE_SYSTEM 470 0.40679276 2.2298143 0 2.37E-04 0.004 3542 tags=38%, list=21%, signal=46%

KEGG_LEISHMANIA_INFECTION 62 0.54674387 2.228184 0 2.30E-04 0.004 2583 tags=45%, list=15%, signal=53%

REACTOME_DOWNSTREAM_SIGNALING_EVENTS_OF_B_CELL_RECEPTOR_BCR 87 0.5143436 2.2184365 0 3.39E-04 0.006 3921 tags=45%, list=23%, signal=58%

KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS 67 0.5246875 2.2097552 0 3.89E-04 0.007 3024 tags=52%, list=18%, signal=63%

REACTOME_APC_C_CDC20_MEDIATED_DEGRADATION_OF_MITOTIC_PROTEINS 65 0.53552073 2.1945975 0 3.79E-04 0.007 4745 tags=52%, list=28%, signal=72%

REACTOME_PD1_SIGNALING 16 0.7449453 2.188124 0 4.17E-04 0.008 1952 tags=63%, list=11%, signal=71%

REACTOME_REGULATION_OF_MITOTIC_CELL_CYCLE 77 0.50994325 2.1766803 0 5.11E-04 0.01 4745 tags=51%, list=28%, signal=70%

REACTOME_CYCLIN_E_ASSOCIATED_EVENTS_DURING_G1_S_TRANSITION_ 62 0.5236241 2.1568263 0 8.01E-04 0.016 3860 tags=50%, list=23%, signal=64%

REACTOME_CYTOKINE_SIGNALING_IN_IMMUNE_SYSTEM 221 0.42649823 2.128108 0 0.001069816 0.022 2800 tags=33%, list=16%, signal=40%

REACTOME_REGULATION_OF_APOPTOSIS 55 0.5203711 2.1042604 0 0.001619822 0.034 3921 tags=49%, list=23%, signal=64%

KEGG_T_CELL_RECEPTOR_SIGNALING_PATHWAY 89 0.48045498 2.1020086 0 0.001582151 0.034 3517 tags=44%, list=21%, signal=55%

REACTOME_CDT1_ASSOCIATION_WITH_THE_CDC6_ORC_ORIGIN_COMPLEX 54 0.5262835 2.0991406 0 0.001546193 0.034 3921 tags=48%, list=23%, signal=62%

REACTOME_ASSEMBLY_OF_THE_PRE_REPLICATIVE_COMPLEX 63 0.50343716 2.0837095 0 0.001999724 0.045 3921 tags=43%, list=23%, signal=55%

PID_IL12_STAT4_PATHWAY 29 0.6041014 2.062613 0 0.002609032 0.06 2809 tags=52%, list=17%, signal=62%

REACTOME_CLASS_I_MHC_MEDIATED_ANTIGEN_PROCESSING_PRESENTATION 223 0.4101827 2.0590842 0 0.002723519 0.064 4244 tags=42%, list=25%, signal=55%

KEGG_PRIMARY_IMMUNODEFICIENCY 27 0.592234 2.0590568 0 0.002666778 0.064 3306 tags=48%, list=19%, signal=60%

REACTOME_IMMUNOREGULATORY_INTERACTIONS_BETWEEN_A_LYMPHOID_AND_A_NON_LYMPHOID_CELL 52 0.5162152 2.053713 0 0.00285438 0.07 3010 tags=50%, list=18%, signal=61%

KEGG_TOLL_LIKE_RECEPTOR_SIGNALING_PATHWAY 75 0.4904926 2.050595 0 0.002915861 0.073 3088 tags=36%, list=18%, signal=44%

KEGG_CYTOSOLIC_DNA_SENSING_PATHWAY 36 0.5458173 2.0257542 0 0.003720681 0.093 1886 tags=28%, list=11%, signal=31%

PID_TCR_PATHWAY 60 0.4952409 2.0253992 0 0.003649129 0.093 3544 tags=47%, list=21%, signal=59%

PID_IL12_2PATHWAY 53 0.5072296 2.0227523 0 0.003687577 0.096 3010 tags=42%, list=18%, signal=50%

KEGG_B_CELL_RECEPTOR_SIGNALING_PATHWAY 58 0.49368903 2.0010502 0 0.0045355 0.116 2956 tags=41%, list=17%, signal=50%

REACTOME_TCR_SIGNALING 48 0.50233537 1.9839042 0 0.005472936 0.139 4341 tags=48%, list=26%, signal=64%

REACTOME_DOWNSTREAM_TCR_SIGNALING 32 0.55023456 1.9804157 0.002898551 0.005661862 0.145 2500 tags=38%, list=15%, signal=44%

REACTOME_ORC1_REMOVAL_FROM_CHROMATIN 65 0.47016406 1.9736619 0 0.00599198 0.156 3921 tags=42%, list=23%, signal=54%

REACTOME_HOST_INTERACTIONS_OF_HIV_FACTORS 119 0.42634997 1.958261 0 0.007242641 0.188 4102 tags=41%, list=24%, signal=54%

REACTOME_CELL_CYCLE_CHECKPOINTS 110 0.42419827 1.9569869 0 0.007251679 0.192 3921 tags=38%, list=23%, signal=49%

REACTOME_IL_3_5_AND_GM_CSF_SIGNALING 34 0.5385506 1.9498999 0 0.007625017 0.202 3517 tags=53%, list=21%, signal=67%

BIOCARTA_NKCELLS_PATHWAY 20 0.6218556 1.9120631 0.005333333 0.011062455 0.289 1862 tags=45%, list=11%, signal=50%

REACTOME_M_G1_TRANSITION 77 0.4412794 1.911041 0 0.011008269 0.292 3921 tags=40%, list=23%, signal=52%

REACTOME_GLUCONEOGENESIS 26 0.5674706 1.8937588 0 0.013359955 0.348 2392 tags=38%, list=14%, signal=45%

SIG_PIP3_SIGNALING_IN_B_LYMPHOCYTES 29 0.5365786 1.8870453 0 0.014116474 0.367 2857 tags=45%, list=17%, signal=54%

KEGG_CHEMOKINE_SIGNALING_PATHWAY 149 0.39491463 1.884041 0 0.014461774 0.379 2765 tags=33%, list=16%, signal=39%

KEGG_JAK_STAT_SIGNALING_PATHWAY 96 0.41411346 1.8608431 0 0.018070024 0.454 2100 tags=29%, list=12%, signal=33%

REACTOME_RNA_POL_I_PROMOTER_OPENING 18 0.61141104 1.8442463 0.005376344 0.020994255 0.507 4565 tags=67%, list=27%, signal=91%

REACTOME_REGULATION_OF_SIGNALING_BY_CBL 15 0.6343081 1.8428218 0.005025126 0.020897213 0.511 3517 tags=67%, list=21%, signal=84%

REACTOME_PHOSPHORYLATION_OF_CD3_AND_TCR_ZETA_CHAINS 14 0.6575666 1.8412889 0.004889976 0.020885076 0.517 4306 tags=71%, list=25%, signal=96%

KEGG_ASTHMA 19 0.59672254 1.8382969 0.002739726 0.021185566 0.531 2533 tags=63%, list=15%, signal=74%

PID_BCR_5PATHWAY 55 0.450886 1.8340577 0.003424658 0.021845194 0.545 4341 tags=45%, list=26%, signal=61%

PID_NFAT_TFPATHWAY 31 0.5151933 1.8244371 0.002857143 0.023614746 0.582 3247 tags=42%, list=19%, signal=52%

REACTOME_RIG_I_MDA5_MEDIATED_INDUCTION_OF_IFN_ALPHA_BETA_PATHWAYS 56 0.44975817 1.820293 0 0.02399699 0.591 3792 tags=43%, list=22%, signal=55%

REACTOME_PACKAGING_OF_TELOMERE_ENDS 17 0.60982877 1.8124901 0.005405406 0.025172805 0.611 3678 tags=53%, list=22%, signal=67%

REACTOME_NUCLEOTIDE_BINDING_DOMAIN_LEUCINE_RICH_REPEAT_CONTAINING_RECEPTOR_NLR_SIGNALING_PATHWAYS 43 0.47943738 1.806244 0 0.026104443 0.63 4616 tags=58%, list=27%, signal=80%

PID_IFNG_PATHWAY 34 0.5163475 1.8033425 0 0.026630025 0.639 2765 tags=29%, list=16%, signal=35%

REACTOME_IL_2_SIGNALING 34 0.49279192 1.7982254 0 0.027751995 0.655 3517 tags=44%, list=21%, signal=56%

REACTOME_ACTIVATION_OF_CHAPERONE_GENES_BY_XBP1S 44 0.46880728 1.7951509 0.003246753 0.028409697 0.672 5119 tags=66%, list=30%, signal=94%

BIOCARTA_NOS1_PATHWAY 15 0.6107437 1.7934463 0.012953368 0.028479878 0.677 1946 tags=33%, list=11%, signal=38%

KEGG_VIRAL_MYOCARDITIS 60 0.44852975 1.7919436 0.003533569 0.028525123 0.682 2560 tags=42%, list=15%, signal=49%

REACTOME_ANTIGEN_PROCESSING_UBIQUITINATION_PROTEASOME_DEGRADATION 188 0.3610271 1.7876284 0 0.029286563 0.699 5398 tags=51%, list=32%, signal=73%

REACTOME_CD28_CO_STIMULATION 27 0.53315413 1.7824829 0.008086253 0.030259857 0.721 2560 tags=44%, list=15%, signal=52%

REACTOME_MITOTIC_G1_G1_S_PHASES 127 0.38397995 1.7801405 0 0.030635329 0.729 3863 tags=36%, list=23%, signal=47%

REACTOME_HIV_INFECTION 191 0.3620591 1.7772353 0 0.030904584 0.735 4671 tags=41%, list=27%, signal=56%

PID_CD8_TCR_PATHWAY 47 0.46103624 1.759052 0.003076923 0.03586951 0.78 3145 tags=40%, list=18%, signal=49%

KEGG_PROTEIN_EXPORT 23 0.54367465 1.7512357 0 0.037488855 0.797 4182 tags=61%, list=25%, signal=81%

BIOCARTA_DC_PATHWAY 14 0.62272835 1.7486951 0.018181818 0.03789854 0.803 4034 tags=64%, list=24%, signal=84%

KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM 31 0.49079958 1.7467563 0 0.038045783 0.807 4576 tags=61%, list=27%, signal=84%

REACTOME_INFLAMMASOMES 14 0.6046323 1.7430354 0.010075566 0.038798783 0.818 4178 tags=71%, list=25%, signal=95%

ST_T_CELL_SIGNAL_TRANSDUCTION 39 0.4647973 1.7419889 0 0.03874481 0.821 2062 tags=38%, list=12%, signal=44%

PID_MAPK_TRK_PATHWAY 27 0.5040562 1.7399215 0.014749263 0.039079588 0.826 2788 tags=37%, list=16%, signal=44%

BIOCARTA_FMLP_PATHWAY 28 0.50282836 1.739132 0.005464481 0.03878865 0.827 3476 tags=39%, list=20%, signal=49%

KEGG_RIG_I_LIKE_RECEPTOR_SIGNALING_PATHWAY 47 0.44456145 1.7389784 0.003076923 0.03845581 0.828 4341 tags=45%, list=26%, signal=60%

PID_ERBB1_DOWNSTREAM_PATHWAY 101 0.38883248 1.7382087 0 0.038320262 0.832 3582 tags=38%, list=21%, signal=47%

REACTOME_SIGNALING_BY_ILS 92 0.38927612 1.7376674 0 0.0380634 0.833 3856 tags=38%, list=23%, signal=49%

REACTOME_CTLA4_INHIBITORY_SIGNALING 20 0.5508567 1.7364166 0.002906977 0.038118117 0.838 3042 tags=45%, list=18%, signal=55%

REACTOME_SYNTHESIS_OF_DNA 90 0.39939493 1.7356993 0 0.037945062 0.839 3921 tags=37%, list=23%, signal=47%

REACTOME_GENERATION_OF_SECOND_MESSENGER_MOLECULES 24 0.52808046 1.7311727 0.005780347 0.03912999 0.853 4675 tags=58%, list=27%, signal=80%

ST_GA12_PATHWAY 21 0.5345698 1.7255466 0.01907357 0.04049692 0.869 2538 tags=43%, list=15%, signal=50%

REACTOME_S_PHASE 106 0.38467866 1.7209626 0 0.04190366 0.878 3921 tags=38%, list=23%, signal=49%

KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION 166 0.36088094 1.7186081 0 0.042219713 0.883 1979 tags=28%, list=12%, signal=31%

REACTOME_DIABETES_PATHWAYS 107 0.3712309 1.7099274 0 0.045009933 0.893 4765 tags=54%, list=28%, signal=75%

REACTOME_IL_RECEPTOR_SHC_SIGNALING 21 0.5380897 1.704176 0.005649718 0.04676587 0.903 3517 tags=52%, list=21%, signal=66%

KEGG_P53_SIGNALING_PATHWAY 62 0.415039 1.6998191 0 0.048172027 0.908 4372 tags=42%, list=26%, signal=56%
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TCR-p-MHC Chains Templates
All Peptide epitope 2XPG, 1T1W, 4K7F, 3H7B
PBL TCRa 2YPL, 3O4L



TCRb 4QRP, 3FFC



MHC and b-microglobulin 3OXR, 2YPL, 3O4L, 4QRP, 
3FFC, 2XPG, 1T1W, 4K7F, 
3H7B



PBL TCRa 5JHD, 5JZI



TCRb 4QRP, 3FFC



MHC and b-microglobulin 3OXR, 5JHD, 5JZI, 4QRP, 
3FFC, 2XPG, 1T1W, 4K7F, 
3H7B



TIL TCRa 5JHD, 5JZI



TCRb 5C0B, 3UTT



MHC and b-microglobulin 3OXR, 5JHD, 5JZI, 5C0B, 
3UTT, 2XPG, 1T1W, 4K7F, 
3H7B



TIL TCRa 5JHD, 5JZI



TCRb 3GSN, 4G9F



MHC and b-microglobulin 3OXR, 5JHD, 5JZI, 3GSN, 
4G9F, 2XPG, 1T1W, 4K7F, 
3H7B



hTRAV38-2+hTRAJ33 / 
hTRBV12-3+hTRBJ02-3



hTRAV41+hTRAJ32 / 
hTRBV12-3+hTRBJ02-3



hTRAV05+hTRAJ34 / 
hTRBV11-2+hTRBJ02-7



hTRAV38-2+hTRAJ43 / 
hTRBV11-2+hTRBJ02-7
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Peptide MHC
Lys1(bb) hb-Tyr7, hb-Tyr159, hb-Tyr171
Lys1(sc) io-Glu63, np-Trp167
Gln2(bb) hb-Glu63, hb-Lys66
Gln2(sc) hb-Tyr9, hb-Glu63, hb-Glu63(bb)
Trp3(bb) hb-Tyr99
Trp3(sc) π-His114, np-Leu156, π-Tyr159
Trp6(sc) π-His70, cπ-Arg97, π-Tyr99, π-His114
Leu7(sc) np-Trp147, np-Val152
Phe8(bb) hb-Trp147
Phe8(sc) np-Val76
Leu9(bb) hb-Tyr143, io-Lys146, hb-Tyr84, hb-Asp77
Leu9(sc) np-Leu81, np-Tyr116, np-Thr143, np-Trp147
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TCR Peptide MHC TCR Peptide MHC



CDR1a Ser30 hb-Thr163, hb-Glu166 CDR1a Ser29 hb-Glu58
CDR1a Ser31 (bb) hb-Thr163 CDR1a Glu30 io-Lys1 io-Lys66
CDR1a Thr32 np-Leu4 CDR1a Ser31 hb-Trp167 or hb-Thr163
CDR1a Tyr33 hb-Trp3 hb-Glu154 (bb) CDR1a Asp32 np-Leu4 hb-Thr163
CDR2a Tyr50 hb-Glu166 CDR1a Tyr34 hb-Gln155



CDR2a Phe52 np-Ala158 CDR2a Tyr55 np-Ala158, hb-Glu166 or hb-Glu154 + 
hb-Gln155



CDR2a Ser53 hb-Thr163 CDR2a Lys56 io-Glu154
CDR3a Asp96 io-Arg65, io-Lys66 CDR3a Met96 np-Leu4, np-Val5
CDR1a His29 p-Phe8 CDR3a Asp97 io-Arg65
CDR1b Ala30 np-Phe8 CDR3a Ser98 np-Leu4 hb-Arg65
CDR2b Gln50 (bb) hb-Gln72 CDR3a Asn99 hb-Arg65
CDR2b Asn51 hb-Gln72 (bb) CDR3a Tyr100 np-Val5
CDR2b Asn52 hb-Gln72 CDR1b His34 p-Phe8
CDR2b Val55 np-Ala69, np-Arg65 CDR2b Asn56 np-Val76
CDR2b Asp56 io-Arg65 CDR2b Asn57 hb-Gln72, hb-Arg75, hb-Glu19 
CDR3b Phe99 np-Val5 CDR2b Val58 np-Gln72



CDR2b Ile60 np-Ala69, np-Arg65
CDR1a Ser29 hb-Glu58 CDR2b Asp61 io-Arg65
CDR1a Glu30 io-Lys1 io-Arg65, io-Lys66 CDR3b Thr102 np-Leu7, np-Phe8
CDR1a Ser31 hb-Trp167 CDR3b Ser103 np-Leu7 np-Ala150
CDR1a Asp32 np-Leu4 hb-Thr163 CDR3b Pro104 np-Val5
CDR1a Tyr34 hb-Glu154, hb-Gln155



CDR2a Tyr55 np-Ala158, hb-Glu166 or hb-Glu154 + 
hb-Gln155 CDR1a Ser31 np-Leu, np-Val5



CDR2a Lys56 io-Glu154 CDR2a Phe48 p-His151
CDR3a Ser97 np-Leu4 hb-Arg65 CDR2a Met49 np-Glu154
CDR3a His98 np-Leu4, np-Val5 np-Ala69 CDR2a Ser51 hb-Glu154(bb) np-Ala158, np-Ala158
CDR3a Asp99 io-Arg65 CDR2a Ser52 hb-Glu154(bb) np-Arg157, np-Ala158
CDR1b His29 p-Phe8 CDR2a Lys55 hb-Glu154
CDR1b Ala30 np-Phe8 CDR3a Ala93(bb) hb-Lys1 hb-Arg65, hb-Lys66
CDR2b Gln50 (bb) hb-Gln72 CDR3a Ala93 np-Lys1
CDR2b Asn51 hb-Gln72(bb) CDR3a Asn95 np-Leu4 hb-Arg65
CDR2b Asp56 io-Arg65 CDR1b His34 p-Phe8
CDR2b Val55 np-Ala69, np-Arg65 CDR2b Asn56 np-Val76
CDR3b Phe99 np-Val5 CDR2b Asn57 hb-Gln72, hb-Arg75, hb-Glu19 



CDR2b Val58 np-Gln72
CDR2b Ile60(bb) hb-Arg65
CDR2b Ile60 np-Ala69, np-Arg65
CDR2b Asp61 io-Arg65
CDR3b Arg101 io-Leu9(bb)
CDR3b Ser103 hb-Ala150(bb)
CDR3b Pro104 np-Leu7
CDR3b Thr105(bb) hb-Gln155
CDR3b Thr105 np-Val5 hb-Trp6(bb)
CDR3b Asp106 hb-Gln155



PBL-hTRAV05+hTRAJ34 / hTRBV11-2+hTRBJ02-7 TIL - hTRAV38-2+hTRAJ33 / hTRBV12-3+hTRBJ02-3



PBL-hTRAV38-2+hTRAJ43 / hTRBV11-2+hTRBJ02-7



TIL - hTRAV41+hTRAJ32 / hTRBV12-3+hTRBJ02-3










TCR Peptide MHC TCR Peptide MHC

CDR1a Ser30 hb-Thr163, hb-Glu166 CDR1a Ser29 hb-Glu58

CDR1a Ser31 (bb) hb-Thr163 CDR1a Glu30 io-Lys1 io-Lys66

CDR1a Thr32 np-Leu4 CDR1a Ser31 hb-Trp167 or hb-Thr163

CDR1a Tyr33 hb-Trp3 hb-Glu154 (bb) CDR1a Asp32 np-Leu4 hb-Thr163

CDR2a Tyr50 hb-Glu166 CDR1a Tyr34 hb-Gln155

CDR2a Phe52 np-Ala158 CDR2a Tyr55

np-Ala158, hb-Glu166 or hb-Glu154 + 

hb-Gln155

CDR2a Ser53 hb-Thr163 CDR2a Lys56 io-Glu154

CDR3a Asp96 io-Arg65, io-Lys66 CDR3a Met96 np-Leu4, np-Val5

CDR1a His29 p-Phe8 CDR3a Asp97 io-Arg65

CDR1b Ala30 np-Phe8 CDR3a Ser98 np-Leu4 hb-Arg65

CDR2b Gln50 (bb) hb-Gln72 CDR3a Asn99 hb-Arg65

CDR2b Asn51 hb-Gln72 (bb) CDR3a Tyr100 np-Val5

CDR2b Asn52 hb-Gln72  CDR1b His34 p-Phe8

CDR2b Val55 np-Ala69, np-Arg65 CDR2b Asn56 np-Val76

CDR2b Asp56 io-Arg65 CDR2b Asn57 hb-Gln72, hb-Arg75, hb-Glu19 

CDR3b Phe99 np-Val5 CDR2b Val58 np-Gln72

CDR2b Ile60 np-Ala69, np-Arg65

CDR1a Ser29 hb-Glu58 CDR2b Asp61 io-Arg65

CDR1a Glu30 io-Lys1 io-Arg65, io-Lys66 CDR3b Thr102 np-Leu7, np-Phe8

CDR1a Ser31 hb-Trp167 CDR3b Ser103 np-Leu7 np-Ala150

CDR1a Asp32 np-Leu4 hb-Thr163 CDR3b Pro104 np-Val5

CDR1a Tyr34 hb-Glu154, hb-Gln155

CDR2a Tyr55

np-Ala158, hb-Glu166 or hb-Glu154 + 

hb-Gln155

CDR1a Ser31 np-Leu, np-Val5

CDR2a Lys56 io-Glu154 CDR2a Phe48 p-His151

CDR3a Ser97 np-Leu4 hb-Arg65 CDR2a Met49 np-Glu154

CDR3a His98 np-Leu4, np-Val5 np-Ala69 CDR2a Ser51 hb-Glu154(bb) np-Ala158, np-Ala158

CDR3a Asp99 io-Arg65 CDR2a Ser52 hb-Glu154(bb) np-Arg157, np-Ala158

CDR1b His29 p-Phe8 CDR2a Lys55 hb-Glu154

CDR1b Ala30 np-Phe8 CDR3a Ala93(bb) hb-Lys1 hb-Arg65, hb-Lys66

CDR2b Gln50 (bb) hb-Gln72 CDR3a Ala93 np-Lys1

CDR2b Asn51 hb-Gln72(bb) CDR3a Asn95 np-Leu4 hb-Arg65

CDR2b Asp56 io-Arg65 CDR1b His34 p-Phe8

CDR2b Val55 np-Ala69, np-Arg65 CDR2b Asn56 np-Val76

CDR3b Phe99 np-Val5 CDR2b Asn57 hb-Gln72, hb-Arg75, hb-Glu19 

CDR2b Val58 np-Gln72

CDR2b Ile60(bb) hb-Arg65

CDR2b Ile60 np-Ala69, np-Arg65

CDR2b Asp61 io-Arg65

CDR3b Arg101 io-Leu9(bb)

CDR3b Ser103 hb-Ala150(bb)

CDR3b Pro104 np-Leu7

CDR3b Thr105(bb) hb-Gln155

CDR3b Thr105 np-Val5 hb-Trp6(bb)

CDR3b Asp106 hb-Gln155

PBL-hTRAV05+hTRAJ34 / hTRBV11-2+hTRBJ02-7 TIL - hTRAV38-2+hTRAJ33 / hTRBV12-3+hTRBJ02-3

PBL-hTRAV38-2+hTRAJ43 / hTRBV11-2+hTRBJ02-7

TIL - hTRAV41+hTRAJ32 / hTRBV12-3+hTRBJ02-3
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Marker
Extracellular 
/Intracellular 



staining
Isotope Clone Source Concentration 



(amount per 50 µ l)



CD45 Extra 89 Y H130 Fluidigm 0.4 µl
CD8 Extra 113 In RPA-T8 Biolegend 0.3 µg
CD4 Extra 115 In RPA-T4 Biolegend 0.3 µg
CD45 Extra 141 Pr H130 Fluidigm 0.7 µl
CD57 Extra 142 Nd HCD57 Fluidigm 0.7 µl
ICOS Extra 143 Nd C398.4A Biolegend 0.25 µg
CD31 Extra 144 Nd WM59 Biolegend 0.45 µg
IL-4 Intra 144 Nd MP4-25D2 Fluidigm 0.5 µl
CD127 Extra 145 Nd A019D5 Biolegend 0.35 µg
GATA3 Intra 146 Nd TWAJ eBioscience 0.65 µg
CD28 Extra 147 Sm L293 BD Biosciences 0.25 µg
EOMES Intra 148 Nd 644730 R&D Systems 0.25 µg
CCR4 Extra 149 Sm 205410 Fluidigm 0.75 µl
MIP1β Intra 150 Nd D21-1351 Fluidigm 1 µl
pSTAT5 Intra 150 Nd 47 Fluidigm 0.6 µl
PD1 Extra 151 Eu EH12.2H7 Biolegend 0.2 µg
TNFα Intra 152 Sm Mab11 Fluidigm 0.5 µl
pAKT Intra 152 Sm D9E Fluidigm 0.7 µl
CD39 Extra 153 Eu A1 Biolegend 0.1 µg
CD62L Extra 153 Eu DREG-56 Biolegend 0.5 µg
CD3 Extra 154 Sm UCHT1 Fluidigm 0.25 µl
CD27 Extra 155 Gd L128 Fluidigm 0.5 µl
CXCR3 Extra 156 Gd G025H7 Fluidigm 0.4 µl
pSLP-76 Intra 156 Gd J141-668.36.58 Fluidigm 0.5 µl
CD25 Extra 158 Gd M-A251 Biolegend 0.25 µg
pSTAT3 Intra 158 Gd 4/P-STAT3 Fluidigm 1 µl
CCR7 Extra 159 Tb G043H7 Biolegend 0.15 µg
pMAPKAPK2 Intra 159 Tb 27B7 Fluidigm 1 µl
Tbet Intra 160 Gd 4B10 Fluidigm 0.5 µl
Ki67 Intra 161 Dy B56 Fluidigm 0.4 µl
CD95 Extra 161 Dy DX2 eBiosciences 0.5 µg
CD69 Extra 162 Dy FN50 Fluidigm 0.6 µl
CD38 Extra 163 Dy HIT2 Biolegend 0.35 µg
CD95 Extra 164 Dy DX2 Fluidigm 0.6 µl
CD45RA Extra 164 Dy HI100 BD Biosciences 0.3 µg
IFN-γ Intra 165 Ho B27 Fluidigm 0.7 µl
NFκB Intra 165 Ho K10-895.12.50 BD Biosciences 0.3 µg
IL-2 Intra 166 Er MQ1-17H12 Fluidigm 0.5 µl
pERK1/2 Intra 166 Er MILAN8R eBiosciences 0.6 µg
CXCR5 Extra 167 Er J252D4 Biolegend 0.35 µg
Bcl-2 Intra 169 Tm 100 Biolegend 0.65 µg
IL-17A Intra 169 Tm BL168 Fluidigm 0.5 µl
NFAT Intra 169 Tm 7A6 Biolegend 0.6 µg
CD45RA Extra 170 Er HI100 Fluidigm 0.4 µl
CD3 Extra 170 Er UCHT1 Fluidigm 0.4 µl
Granzyme Intra 171 Yb GB11 Fluidigm 0.5 µl
pZAP70 Intra 171 Yb 17a Fluidigm 1 µl
LAG3 Extra 172 Yb BMS Biotechne 0.8 µg
CD45RO Extra 173 Yb UCHL1 BD Biosciences 0.35 µg
HLA-DR Extra 174 Yb L243 Fluidigm 0.35 µl
CXCR4 Extra 175 Lu 12G5 Fluidigm 0.5 µl
Perforin Intra 175 Lu B-D48 Fluidigm 0.6 µl
pS6 Intra 175 Lu N7-548 BD Biosciences 0.65 µg
PD-L1 Extra 176 Yb MIH1 eBiosciences 0.35 µg
pCREB Extra 176 Yb 87G3 Fluidigm 0.5 µl



Antibodies for CyTOF staining 










Marker

Extracellular 

/Intracellular 

staining

Isotope Clone Source

Concentration 

(amount per 50 µl)

CD45 Extra 89 Y H130 Fluidigm

0.4 µl

CD8 Extra 113 In RPA-T8 Biolegend 0.3 µg

CD4 Extra 115 In RPA-T4 Biolegend 0.3 µg

CD45 Extra 141 Pr H130 Fluidigm 0.7 µl

CD57 Extra 142 Nd HCD57 Fluidigm 0.7 µl

ICOS Extra 143 Nd C398.4A Biolegend 0.25 µg

CD31 Extra 144 Nd WM59 Biolegend 0.45 µg

IL-4 Intra 144 Nd MP4-25D2 Fluidigm 0.5 µl

CD127 Extra 145 Nd A019D5 Biolegend 0.35 µg

GATA3 Intra 146 Nd TWAJ eBioscience 0.65 µg

CD28 Extra 147 Sm L293 BD Biosciences 0.25 µg

EOMES Intra 148 Nd 644730 R&D Systems 0.25 µg

CCR4 Extra 149 Sm 205410 Fluidigm 0.75 µl

MIP1β

Intra 150 Nd D21-1351 Fluidigm 1 µl

pSTAT5 Intra 150 Nd 47 Fluidigm 0.6 µl

PD1 Extra 151 Eu EH12.2H7 Biolegend 0.2 µg

TNFα

Intra 152 Sm Mab11 Fluidigm 0.5 µl

pAKT Intra 152 Sm D9E Fluidigm 0.7 µl

CD39 Extra 153 Eu A1 Biolegend 0.1 µg

CD62L Extra 153 Eu DREG-56 Biolegend 0.5 µg

CD3 Extra 154 Sm UCHT1 Fluidigm 0.25 µl

CD27 Extra 155 Gd L128 Fluidigm 0.5 µl

CXCR3 Extra 156 Gd G025H7 Fluidigm 0.4 µl

pSLP-76 Intra 156 Gd J141-668.36.58 Fluidigm 0.5 µl

CD25 Extra 158 Gd M-A251 Biolegend 0.25 µg

pSTAT3 Intra 158 Gd 4/P-STAT3 Fluidigm 1 µl

CCR7 Extra 159 Tb G043H7 Biolegend 0.15 µg

pMAPKAPK2 Intra 159 Tb 27B7 Fluidigm 1 µl

Tbet Intra

160 Gd 4B10 Fluidigm 0.5 µl

Ki67 Intra 161 Dy B56 Fluidigm 0.4 µl

CD95 Extra 161 Dy DX2 eBiosciences 0.5 µg

CD69 Extra 162 Dy FN50 Fluidigm 0.6 µl

CD38 Extra 163 Dy HIT2 Biolegend 0.35 µg

CD95 Extra 164 Dy DX2 Fluidigm 0.6 µl

CD45RA Extra 164 Dy HI100 BD Biosciences 0.3 µg

IFN-

g

Intra 165 Ho B27 Fluidigm 0.7 µl

NF

k

B

Intra 165 Ho K10-895.12.50 BD Biosciences 0.3 µg

IL-2 Intra

166 Er MQ1-17H12 Fluidigm 0.5 µl

pERK1/2 Intra 166 Er MILAN8R eBiosciences 0.6 µg

CXCR5 Extra 167 Er J252D4 Biolegend 0.35 µg

Bcl-2 Intra 169 Tm 100 Biolegend 0.65 µg

IL-17A Intra 169 Tm BL168 Fluidigm 0.5 µl

NFAT Intra 169 Tm 7A6 Biolegend 0.6 µg

CD45RA Extra 170 Er HI100 Fluidigm 0.4 µl

CD3 Extra 170 Er UCHT1 Fluidigm 0.4 µl

Granzyme Intra 171 Yb GB11 Fluidigm 0.5 µl

pZAP70 Intra

171 Yb 17a Fluidigm 1 µl

LAG3 Extra 172 Yb BMS Biotechne 0.8 µg

CD45RO Extra

173 Yb UCHL1 BD Biosciences 0.35 µg

HLA-DR Extra 174 Yb L243 Fluidigm 0.35 µl

CXCR4 Extra 175 Lu 12G5 Fluidigm 0.5 µl

Perforin Intra 175 Lu B-D48 Fluidigm 0.6 µl

pS6 Intra 175 Lu N7-548 BD Biosciences 0.65 µg

PD-L1 Extra 176 Yb MIH1 eBiosciences 0.35 µg

pCREB Extra 176 Yb 87G3 Fluidigm 0.5 µl

Antibodies for CyTOF staining 
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