[bookmark: _Hlk149240512]TRBC1-targeting antibody drug conjugates for the treatment of T-cell cancer
[bookmark: _Hlk132746310][bookmark: _Hlk148390531]Tushar D. Nichakawade1,2,3,4, Jiaxin Ge1,2, Brian J. Mog1,2,5, Bum Seok Lee1,2, Alexander H. Pearlman1,2, Michael S. Hwang1,2,6, Sarah R. DiNapoli1,2,, Nicolas Wyhs1,2, Nikita Marcou1,2,, Stephanie Glavaris1,2,, Maximilian F. Konig1,2,9,14, Sandra Gabelli8,12,14, Evangeline Watson1,2,, Cole Sterling11,, Nina Wagner-Johnston11, Sima Rozati7, Lode Swinnen11, Ephraim Fuchs11, Drew M. Pardoll8,12, Kathy Gabrielson12,13, Nickolas Papadopoulos1,12,13, Chetan Bettegowda1,10, Kenneth W. Kinzler1,8,12, Shibin Zhou1,8,12, Surojit Sur1,2,12, Bert Vogelstein1,2,8,12,13, Suman Paul1,11,* 
1Ludwig Center and Lustgarten Laboratory, Sidney Kimmel Comprehensive Cancer Center, The Johns Hopkins University School of Medicine, Baltimore, MD 21287, USA
2Howard Hughes Medical Institute, Chevy Chase, MD 20815, USA
3Department of Chemical and Biomolecular Engineering, Johns Hopkins University, Baltimore, MD 21218, USA
4Institute for NanoBioTechnology, Johns Hopkins University, 3400 N Charles St, Baltimore, MD, 21218, USA
5Department of Biomedical Engineering, Johns Hopkins University, Baltimore, MD 21218, USA 
6Genentech, Inc, South San Francisco, CA 94080, USA
7Department of Dermatology, Johns Hopkins School of Medicine, Baltimore, MD 21287, USA.
8Bloomberg~Kimmel Institute for Cancer Immunotherapy, Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD 21287, USA
9Division of Rheumatology, Department of Medicine, The Johns Hopkins University School of Medicine, Baltimore, MD 21224, USA
10Department of Neurosurgery, The Johns Hopkins University School of Medicine, MD 21205, USA
11Division of Hematologic Malignancies and Bone Marrow Transplantation, Department of Oncology, Johns Hopkins School of Medicine, Baltimore, MD 21287, USA
12Department of Oncology, Johns Hopkins School of Medicine, Baltimore, MD 21287, USA
13Department of Pathology, Johns Hopkins School of Medicine, Baltimore, MD 21287, USA
14Present address: Discovery Chemistry, Protein and Structural Chemistry, Merck & Co, Inc, West Point, PA, 19846, USA
*Correspondence to: spaul19@jhmi.edu (SP)


Table of contents
Supplementary Figure 1. Flow cytometry gating strategies. Representative flow cytometry figures and gating strategies of the indicated experiments that are shown in the main figures and extended data figures. 
Supplementary Figure 2. Flow cytometry gating strategies. Representative flow cytometry figures and gating strategies of the indicated experiments that are shown in the main figures and extended data figures. 
Supplementary Table 1. CAR amino acid sequences.
Supplementary Table 2. CRISPR reagents & sequences.
Supplementary Table 3. Chimeric anti-TRBC1 antibody sequence.
Supplementary Table 4. Source data. Source data for the in vivo experiments shown in the main figures and extended data figures



[image: ]

Supplementary Figure 1. Flow cytometry gating strategies. Representative flow cytometry figures and gating strategies of the indicated experiments that are shown in the main figures and extended data figures.
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Supplementary Figure 2. Flow cytometry gating strategies. Representative flow cytometry figures and gating strategies of the indicated experiments that are shown in the main figures and extended data figures.
	Domain
	Sequence

	Murine IgG Signal Peptide
	METDTLLLWVLLLWVPGSTG

	anti-mC1-VH
	EVRLQQSGPDLIKPGASVKMSCKASGYTFTGYVMHWVKQRP
GQGLEWIGFINPYNDDIQSNERFRGKATLTSDKSSTTAYMELS
SLTSEDSAVYYCARGAGYNFDGAYRFFDFWGQGTTLTVSS

	scFv Linker
	GGGGSGGGGSGGGGS

	Anti-mC1-VL
	DVVMTQSPLSLPVSLGDQASISCRSSQRLVHSNGNTYLHWYLQK
PGQSPKLLIYRVSNRFPGVPDRFSGSGSGTDFTLKISRVEAEDLGIY
FCSQSTHVPYTFGGGTKLEIKRSDP

	CD8α Hinge
	TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDI

	CD28 Transmembrane
	FWVLVVVGGVLACYSLLVTVAFIIFWV

	CD28 Co-stimulatory Domain
	RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS

	OX40 Co-stimulatory Domain
	RDQRLPPDAHKPPGGGSFRTPIQEEQADAHSTLAKI

	CD3 Signaling Domain
	RVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQ
RRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKD
TYDALHMQALPPR

	tNGFR (AA 1-277)
	MGAGATGRAMDGPRLLLLLLLGVSLGGAKEACPTGLYTHSGECCKACNLG
EGVAQPCGANQTVCEPCLDSVTFSDVVSATEPCKPCTECVGLQSMSAPCV
EADDAVCRCAYGYYQDETTGRCEACRVCEAGSGLVFSCQDKQNTVCEECPD
GTYSDEANHVDPCLPCTVCEDTERQLRECTRWADAECEEIPGRWITRSTPPEGS
DSTAPSTQEPEAPPEQDLIASTVAGVVTTVMGSSQPVVTRGTTDNLIPVYCSILA
AVVVGLVAYIAFKRWNS



Supplementary Table 1. CAR amino acid sequences

	Name
	Description
	Sequence

	Cpf1 TRAC gRNA
	Cpf1 A.s. crRNA
	GAGTCTCTCAGCTGGTACAC

	Cpf1 TRBC gRNA
	Cpf1 A.s. crRNA
	GCCCTATCCTGGGTCCACTC

	M13/pUC Reverse
	HDRT amplification Reverse primer for cpf1 TRAC KIs 
	AGCGGATAACAATTTCACACAGG

	M13/pUC Forward
	HDRT amplification Forward primer for cpf1 TRAC KIs
	CCCAGTCACGACGTTGTAAAACG

	TRAC 3’ HA
	3’ Homology Arm for cpf1 TRAC KIs
	TGGCCATTCCTGAAGCAAGGAAACAGCCTGCGAAGGCACCAAAGCTGCCCTTACCTGGGCTGGGGAAGAAGGTGTCTTCTGGAATAATGCTGTTGTTGAAGGCGTTTGCACATGCAAAGTCAGATTTGTTGCTCCAGGCCACAGCACTGTTGCTCTTGAAGTCCATAGACCTCATGTCTAGCACAGTTTTGTCTGTGATATACACATCAGAATCCTTACTTTGTGACACATTTGTTTGAGAATCAAAATCGGTGAATAGGCAGACAGACTTGTCACTGGATTTAGAGTCTCTCAGCTGGT

	TRAC 5’ HA
	5’ Homology Arm for cpf1 TRAC KIs
	ACACGGCAGGGTCAGGGTTCTGGATATCTGTGGGACAAGAGGATCAGGGTTAGGACATGATCTCATTTCCCTCTTTGCCCCAACCCAGGCTGGAGTCCAGATGCCAGTGATGGACAAGGGCGGGGCTCTGTGGGGCTGGCAAGTCACGGTCTCATGCTTTATACGGGAAATAGCATCTTAGAAACCAGCTGCTCGTGATGGACTGGGACTCAGGGACAGGCACAAGCTATCAATCTTGGCCAAGAGGCCATGATTTCAGTGAACGTTCACGGCCAGGCCTGGCCTGCCACTCAAGGAAAC

	Cas9 TRBC1 gRNA
	Cas9 sgRNA
	CGGGTGGGAACACCTTGTTC

	Cas9 TRBC2 gRNA
	Cas9 sgRNA
	CGGGTGGGAACACGTTTTTC

	TRBC1-2 HDRT
	HDRT for Cas9 TRBC1 gRNA
	GCTCCAACCCCTCTTCCCTTTCCAGAGGACCTGAAAAACGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATC

	TRBC2-1 HDRT
	HDRT for Cas9 TRBC2 gRNA
	GATGGCTCAAACACAGCGACCTCGGGTGGGAACACTTTGTTCAGGTCCTCTGGAAAGGGAAGAGGTAATGGGGC



Supplementary Table 2. CRISPR reagents & sequences

	VL TRBC1
	Human kappa light chain

	DVVMTQSPLSLPVSLGDQASISCRSSQRLVHSNGNTYLHWYLQKPGQSPKLLIYRVSNRFPGVPDRFSGSGSGTDFTLKISRVEAEDLGIYFCSQSTHVPYTFGGGTKLEIKR
	RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

	VH TRBC1
	human IGG1 heavy chain

	EVRLQQSGPDLIKPGASVKMSCKASGYTFTGYVMHWVKQRPGQGLEWIGFINPYNDDIQSNERFRGKATLTSDKSSTTAYMELSSLTSEDSAVYYCARGAGYNFDGAYRFFDFWGQGTTL
TVSS
	ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG



Supplementary Table 3. Chimeric anti-TRBC1 antibody sequence 
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