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Figure S1. (A) Flow cytometry plots of T cell differentiated states of UCAR T-cells as indicated, pre-gated on viable, CAR+ singlet cells or on viable, singlet cells for UT control. (B) Flow cytometry plots of CD4+ and CD8+ T-cell sub-populations of UCAR T-cells as indicated, pre-gated on viable, CAR+ singlet cells or on viable, singlet cells for UT control.
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Figure S2. (A) Flow cytometry plots depicting staining of patient TNBC-derived CAF cells with isotype control or anti-human FAP protein antibody. (B)  Flow cytometry plots depicting staining of TNBC cell line HCC70-GFP with isotype control or anti- human Mesothelin protein antibody.
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Figure S3. (A) Schematic depicting assessment of tumor growth kinetics upon co-implantation of 7 x 106 HCC70-GFP cells with CAFs at different ratios in mammary fat pad of NSG mice. (B) Graph depicts growth kinetics of orthotopic mammary tumors implanted as outlined in (A). P-value calculated using two-tailed, unpaired student t-test, n=3 per cohort,). (C) Immunohistochemical staining of human FAP protein in orthotopic tumor section derived from co-implantation of 7 x 106 HCC70-GFP and 7 x 106 TNBC-derived CAFs in mammary fat pad of NSG mice. (D) Flow cytometry plots depicting FAPCAR+ cells pre-gated on viable, mouse CD45-, human CD45+ singlet cells in spleen of orthotopic tumor bearing mice, treated as indicated. (E) Flow cytometry plots depicting human FAP+ cells pre-gated on viable, mouse CD45-, human CD45- singlet cells in orthotopic tumors of NSG mice, treated as indicated.
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[bookmark: OLE_LINK1]Figure S4. (A) Bar graph depicting tumor weight harvested from orthotopically injected NSG mice and treated with UCAR T-cells as indicated, 21 days post treatment initiation. n.s.-not significant. (B)  Flow cytometry plots depicting Mesothelin CAR+ cells pre-gated on viable, mouse CD45-, human CD45+ singlet cells in orthotopic tumors of NSG mice, treated as indicated. (C) Flow cytometry plots depicting CD4+ and CD8+ cells pre-gated on viable, mouse CD45-, human CD45+ singlet cells in orthotopic tumors of NSG mice, treated as indicated. (D) Box and whiskers plot representing quantitation of total number of CD8+ T-cells per gram orthotopic TNBC tumors from mice treated with indicated UCAR T-cells, as determined by flow cytometry. P-values determined by Student t test (two-tailed, unpaired), n=2. (E) Flow cytometry plots depicting human FAP+ cells pre-gated on viable, mouse CD45-, human CD45- singlet cells in orthotopic tumors of NSG mice, treated as indicated. FAP+ gate was set using CD45+ cells which are negative for FAP.  (F) Flow cytometry plots depicting FAP CAR+ cells pre-gated on viable, mouse CD45-, human CD45+ singlet cells in orthotopic tumors of NSG mice, treated as indicated. (G) Box and whiskers plot representing quantitation of total number of FAP UCAR T-cells per gram orthotopic TNBC tumors from mice treated with indicated UCAR T-cells, as determined by flow cytometry. P-values determined by Student t test (two-tailed, unpaired), n=2. (H) Graph representing growth kinetics of orthotopic TNBC tumors in mice treated as indicated over time, n=5-8 mice per cohort. (I) Kaplan–Meier curve for survival analysis of orthotopic TNBC tumor-implanted NSG mice treated as indicated (n=5-8 per cohort).
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[bookmark: _Hlk131019191]Figure S5. (A) Schematic of sequential UCAR T-cell treatment and analysis of orthotopic TNBC tumors implanted in NSG mice. (B) Bar graph depicting tumor weight harvested from orthotopically injected NSG mice and treated with UCAR T-cells as indicated, 11 days post treatment initiation. n.s.-not significant. (C) Flow cytometry plot of human CD45+ UCAR T-cell population in orthotopic TNBC tumors harvested from mice treated as indicated. (D) Scatter plot depicting mean and s.d., representing quantitation of total number of CD45+ cells per gram tumor, calculated using (C). P-values determined by Student t test (two-tailed, unpaired), n=3.  (E) Flow cytometry plots depicting Mesothelin CAR+ cells pre-gated on viable, mouse CD45-, human CD45+ singlet cells in orthotopic tumors of NSG mice, treated as indicated. (F) Scatter plot depicting mean and s.d., representing quantitation of total number of Mesothelin CAR+ cells per gram tumor, calculated using (E). P-values determined by Student t test (two-tailed, unpaired), n=3. (G) Flow cytometry plots depicting FAP CAR+ cells pre-gated on viable, mouse CD45-, human CD45+ singlet cells in orthotopic tumors of NSG mice, treated as indicated. (H) Scatter plot depicting mean and s.d., representing quantitation of total number of FAP CAR+ cells per gram tumor, calculated using (G). P-values determined by Student t test (two-tailed, unpaired), n=3. (I) Schematic of sequential UCAR T-cell and anti-PD-1checkpoint inhibitor treatment and subsequent analysis of orthotopic TNBC tumor-implanted NSG mice. (J) Graph representing growth kinetics of orthotopic TNBC tumors in mice treated as indicated over time, n=5 mice per cohort. P-values determined by Student t test (two-tailed, unpaired). (K) Kaplan–Meier curve for survival analysis of orthotopic TNBC tumor-implanted NSG mice treated as indicated (n=5 per cohort). P-values determined by Log-Rank (Mantel-Cox) test.
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Con s truct   name    DNA sequence and color coding   Signal Sequence   scFv   R2 domain   CD8hinge and Transmembrane   4 - 1BB   CD3   STOP  

hF 1   CAR  ATGGCACTGCCAGTGACCGCACTGCTGCTGCCACTGGCACTGCTGCTGCACGCAGCACGGCCT CAGGTGCAGCTGGTGCAGAGCGGAGCAGAGGTGAAGAAGCCAGGAGCCTCCGTGAAGGTGT CTTGCAAGACAAGCAGATACACATTCACCGAGTATACCATCCACTGGGTGAGGCAGGCACCT GGACAGAGGCTGGAGTGGATCGGAGGCATCAACCCTAACAATGGCATCCCAA ACTACAATCA GAAGTTTAAGGGCAGGGTGACAATCACCGTGGACACATCTGCCAGCACCGCCTATATGGAGC TGAGCTCCCTGCGCAGCGAGGATACCGCCGTGTACTATTGCGCCCGGAGAAGGATCGCCTAC GGCTATGACGAGGGCCACGCCATGGATTACTGGGGCCAGGGCACACTGGTGACCGTGTCTAG CGGCTCCACATCTGGAAGCGGCAAGCCAGGCTCCGGAGAGGGATCTACAAAGGACATCGT G ATGACCCAGTCTCCAGATAGCCTGGCCGTGTCCCTGGGAGAGAGGGCAACCATCAATTGTAA GTCCTCTCAGAGCCTGCTGTATTCCAGAAACCAGAAGAATTACCTGGCCTGGTATCAGCAGAA GCCTGGCCAGCCCCCTAAGCTGCTGATCTTCTGGGCATCTACAAGGGAGAGCGGAGTGCCAG ACAGATTTTCCGGCTCTGGCTTCGGCACCGATTTTACACTGACCATCAGCTCCCTGCAGGCAGA GGAC GTGGCAGTGTACTATTGCCAGCAGTACTTCTCCTATCCCCTGACATTTGGCCAGGGCAC CAAGGTGGAGATC TTCGTGCCTGTGTTTCTGCCAGCAAAGCCTACCACAACCCCAGCACCAAG GCCACCAACACCTGCACCAACCATCGCATCCCAGCCACTGTCTCTGAGGCCTGAGGCATGCAG GCCAGCAGCAGGAGGAGCAGTGCACACCCGCGGCCTGGACTTTGCCTGCGATATCTACATCT GGGCACCAC TGGCAGGAACATGTGGAGTGCTGCTGCTGTCCCTGGTCATCACCCTGTACTGTA ACCACCGGAAT AAGCGGGGCAGAAAGAAGCTGCTGTATATCTTCAAGCAGCCCTTCATGAGG CCCGTGCAGACAACCCAGGAGGAGGACGGCTGCTCTTGTAGGTTCCCAGAGGAGGAGGAGG GAGGATGTGAGCTG CGGGTGAAGTTTAGCAGATCCGCAGATGCACCTGCATACCAGCAGGG ACAGAACCAGCTGTATAA CGAGCTGAATCTGGGAAGAAGGGAGGAGTACGACGTGCTGGAT AAGAGAAGGGGAAGGGACCCAGAGATGGGAGGCAAGCCAAGGAGGAAGAACCCTCAGGAG GGACTGTACAATGAGCTGCAGAAGGACAAGATGGCCGAGGCCTATTCTGAGATCGGCATGAA GGGAGAGAGAAGGAGGGGCAAGGGACACGATGGACTGTACCAGGGCCTGAGCACAGCCAC CAAGGACACCTATGATGCCCTGCACATGCAG GCCCTGCCTCCAAGA TAA  

mF3 CAR  ATGGCACTGCCAGTGACCGCACTGCTGCTGCCACTGGCACTGCTGCTGCACGCAGCACGGCCT CAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAGAAGCCAGGCGCCTCTGTGAAGGTGA GCTGTAAGGCCTCCGGCTATACCTTTACAGAGAACATCATCCACTGGGTGCGCCAGGCACCTG GACAGGGACTGGAGTGGATGGGCTGGTTCCACCCAGGCTCTGGCAGCATCA AGTACAATGAG AAGTTTAAGGACCGGGTGACCATGACAGCCGATACCTCCACATCTACCGTGTATATGGAGCTG AGCTCCCTGAGATCCGAGGACACAGCCGTGTACTATTGCGCAAGGCACGGAGGAACCGGAA GGGGAGCCATGGATTACTGGGGCCAGGGCACACTGGTGACCGTGTCTAGCGGAGGAGGAGG CTCCGGAGGAGGAGGATCTGGCGGCGGCGGCAGCGACATCCAGATGACACAGTCCCCATC CT CTCTGAGCGCCTCCGTGGGCGATAGGGTGACAATCACCTGTAGAGCCTCTAAGAGCGTGTCC ACCTCTGCCTACAGCTATATGCACTGGTACCAGCAGAAGCCAGGCAAGGCCCCCAAGCTGCTG ATCTATCTGGCCTCTAACCTGGAGAGCGGAGTGCCTTCCCGGTTCAGCGGCTCCGGATCTGGA ACAGACTTTACACTGACCATCAGCTCCCTGCAGCCAGAGGATTTCGCCACCTACTATTGCCAGC AC AGCAGGGAGCTGCCCTACACATTTGGCCAGGGCACCAAGCTGGAGATCAAGAGGGGCGG CGGCGGCTCCGGCGGAGGAGGCTCCGGAGGCGGCGGCAGC TTCGTGCCTGTGTTTCTGCCA GCAAAGCCTACCACAACCCCAGCACCAAGGCCACCAACACCTGCACCAACCATCGCATCCCAG CCACTGTCTCTGAGGCCTGAGGCATGCAGGCCAGCAGCAGGAGGAGCAGTGCACACCCGCG GCCTGGACTTTG CCTGCGATATCTACATCTGGGCACCACTGGCAGGAACATGTGGAGTGCTGC TGCTGTCCCTGGTCATCACCCTGTACTGTAACCACCGGAAT AAGCGGGGCAGAAAGAAGCTG CTGTATATCTTCAAGCAGCCCTTCATGAGGCCCGTGCAGACAACCCAGGAGGAGGACGGCTG CTCTTGTAGGTTCCCAGAGGAGGAGGAGGGAGGATGTGAGCTG CGGGTGAAGTTTAGCAGA TCCGCAGATGCACCTGCATA CCAGCAGGGACAGAACCAGCTGTATAACGAGCTGAATCTGGG


image7.emf
Con struct  Name  DNA sequence and color coding   Signal sequence   scFv   R2 domain   CD8 hinge and tra nsmembrane   4 - 1 BB   CD 3    STOP  

MN - 1  ATGGCTCTGCCCGTCACCGCTCTGCTGCTGCCA CTGGCCCTGCTGCTGCACGCAGCAAGGCCA CA GGTGCAGCTGCAGCAGCCTGGCGCAGAGCTGGTGAAGCCTGGCGCCAGCATGAAGCTGTCCTG CAAGGCCTCTGGCTACACATTCACCTCCTATTGGATGCACTGGGTGAAGCAGCGCCCAGGCCAG GGACTGGAGTGGATCGGCATGATCCACCCCAACTCTGACAATACCATCTACTATGAGAAGTTTA AGAGCAAGGCCACACTGACCGTGGATAAGAGCT CCTCTACAGCCTACATGCAGCTGAGCTCCCT GACCTCCGAGGACTCTGCCGTGTACTATTGCGCCATCATCATCACACCCGTGGTGCCTAAGTTCG ATTATTGGGGCCAGGGCACCACACTGACCGTGTCTAGCGGAGGAGGAGGAAGCGGAGGAGGA GGATCCGGCGGCGGCGGCTCTGACATCGTGATGACACAGAGCCACCAGTTTATGAGCACCTCCG TGGGCGACCGGGTGAGCGTGACCTGTAAGGCCTC CCACGATGTGGGCACCTCTGTGGCCTGGT ACCAGCAGAAGCCAGGCCAGAGCCCCAAGCTGCTGATCTATTGGGCCTCCACAAGGCACACCG GAGTGCCAGACCGCTTCACAGGATCTGGAAGCGGCACCGACTTCACCCTGACCATCAGCAACGT GCAGTCCGAGGACCTGGCCGATTACTTCTGTCAGCAGTACTCCTCTTATCCTCTGACATTTGGCG CAGGAACCAAGCTGGAGCTGAAGAGGGCC TCTGAT CCAGGCTCCGGCGGAGGAGGATCCTGCC CTTACAGCAACCCATCCCTGTGCTCTGGAGGAGGAGGATCTTGTCCCTATAGCAATCCTAGCCTG TGCTCCGGCGGAGGAGGCAGC ACCACAACCCCAGCACCAAGGCCACCTACACCTGCACCAACCA TCGCATCCCAGCCACTGTCTCTGAGGCCAGAGGCATGCAGACCTGCAGCAGGCGGCGCCGTGCA CACCAGAGGCCTGGACTTCGCCTGCGATATCTACA TCTGGGCACCTCTGGCAGGAACATGTGGC GTGCTGCTGCTGTCCCTGGTCATCACCCTGTATTGT AAGCGAGGCCGGAAGAAACTGCTGTATAT TTTCAAACAGCCCTTTATGAGACCTGTGCAGACTACCCAGGAGGAAGACGGCTGCAGCTGTAGG TTCCCCGAGGAAGAGGAAGGCGGGTGTGAGCTG AGGGTCAAGTTTAGCCGCTCCGCAGATGCC CCTGCTTACCAGCAGGGGCAGAATCAGCTGTATAA CGAGCTGAATCTGGGACGGAGAGAGGAA TACGACGTGCTGGATAAAAGGCGCGGGAGAGACCCCGAAATGGGAGGCAAGCCACGACGGAA AAACCCCCAGGAGGGCCTGTACAATGAACTGCAGAAGGACAAAATGGCAGAGGCCTATAGTGA AATCGGGATGAAGGGAGAGAGAAGGCGCGGCAAAGGGCACGATGGCCTGTACCAGGGGCTGT CTACTGCCACCAAGGACACCTATGATGCTCTGCATATGCAG GCACTGCCTCCAAGGTG TGA  
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