Supplemental Table S1. HLA haplotypes from lymphoma patients

HLA class | HLA class i

Patient ID A B C DRB1 DQB1 DPB1
Pl 02:01 18:01 03:04 01:01 03:02 02:01
03:01 40:01 07:01 04:01 05:01 04:01
pL2 01:01 08:01 06:02 03:01 02:01 01:01
30:01 13:02 07:01 07:01 02:02 17:01
pt.3 01:01 08:01 06:02 03:01 02:01 02:01
37:01 07:01 15:01 06:02 04:01
pta 01:01 08:01 07:01 03:01 02:01 02:01
15:01 06:02 14:01
pLS 02:01 15:01 03:03 01:01 03:03 04:01

32:01 51:01 14:02 07:01 05:01
PLE 03:01 07:02 03:04 13:02 06:02 03:01
11:01 40:01 07:02 15:01 06:04 04:01
Pty 02:01 40:01 03:03 07:01 02:02 04:01
24:02 55:01 03:04 15:01 06:02 04:02



Supplemental Table S2. Synthetic genes used in this study

Gene name Synthetic DNA sequence Information amino acid sequence

AGA TCT AAC CTG GTA CCA ATG GTA GCT ACA GTG GGT GGT GGT GGT TCT CCG CTC

. iéi ATG gig ﬁgg ézg CCG AGC ATT AAC GTC CAC CAT TAC CCA TCT GCT GCG GAG RSNLVPMVATYGGGGSPLKMLNT PSTNVHHY

ARA == PSAAERKHLE

Linker
AGA TCT AAC CTG GTA CCA ATG GTA GCT ACA GTG GGT GGT GGT GGT TCT CCG CTC
AAG ATG TTG AAT ATT CCG AGC ATT AAC GTC CAC CAT TAC CCA TCT GCT GCG GAG
AGA AAA CAT GGT GGT GGT GGT TCT AAC CTG GTA CCA ATG GTA GCT ACA GTG GGT
GGT GGT GGT TCT CCG CTC AAG ATG TTG AAT ATT CCG AGC ATT AAC GTC CAC CAT
TAC CCA TCT GCT GOG GAG AGA ARA CAT GOT GOT GOT GOT TCT AAC CTG GTA coa | RSNLVEMVATVGGGGSPLIULNT DTNV
ATG GTA GCT ACA GTG GGT GGT GGT GGT TCT CCG CTC AAG ATG TTG AAT ATT CCG | oo o o M OGGGSNT VDMVA

510 AGC ATT AAC GTC CAC CAT TAC CCA TCT GCT GCG GAG AGA AAA CAT GGT GGT GGT | no oo on o a mo G
GGT_TCT AAC CTG GTA CCA ATG GTA GCT ACA GTG GGT GGT GGT GGT TCT CCG CTC | . ~ic o o o eopLKMLNTPS INVA
AAG ATG TTG AAT ATT CCG AGC ATT AAC GTC CAC CAT TAC CCA TCT GCT GCG GAG | ciorc hr o o oy o G OGS,
AGA AAA CAT GGT GGT GGT GGT TCT AAC CTG GTA CCA ATG GTA GCT ACA GTG GGT | L\ o AERKHLE
GGT GGT GGT TCT CCG CTC AAG ATG TTG AAT ATT CCG AGC ATT AAC GTC CAC CAT
TAC CCA TCT GCT GCG GAG AGA AAA CAT CTC GAG
Linker
AGA TCT CTC GCC CGG AAC CTG GTC CCC ATG GTC GCC ACC GTG CAG GGG CAA GGT

L2 GGT GGT GGT TCT TAC GCC CTG CCC CTG AAG ATG CTG AAC ATC CCA TCC ATC AAC ?gg?;g;;gggi:ggiggggi:YALPLKMLN
GTG CAC CAC TAT CCT TCC GCC GCC GAA CGG AAG CAT CGG CAC CTC CTC GAG
CTG CAT ATC GTG GGC ATT GTT GCT GGC CTG GCT GTC CTA GCA GTT GTG GTC ATC

MITD-WT GGA GCT GTG GTC GCT GCT GTG ATG TGT AGG AGG AAG AGC TCA GGT GGA AAA GGA | LQIVGIVAGLAVLAVVVIGAVVAAVMCRRKS
) GGG AGC TAC TCT CAG GCT GCG TGC AGC GAC AGT GCC CAG GGC TCT GAT GTG TCT | SGGKGGSYSQAACSDSAQGSDVSLTA
CTC ACA GCT TGA GGA TCC
CTG CAT ATC GTG GGC ATT GTT GCT GGC CTG GCT GTC CTA GCA GTT GTG GTC ATC
MITD-Y320E | GGA GCT GTG GTC GCT GCT GTG ATG TGT AGG AGG AAG AGC TCA GGT GGA AAA GGA ggé;gégéggizggﬁééég§g¥2i¥§CRRKs

GGG AGC GAG TCT CAG GCT GCG TGC AGC GAC AGT GCC CAG GGC TCT GAT GTG TCT
CTC ACA GCT TGA GGA TCC




MITD-S335E

CTG CAT ATC GTG GGC ATT GTT GCT GGC CTG GCT GTC CTA GCA GTT GTG GTC ATC
GGA GCT GTG GTC GCT GCT GTG ATG TGT AGG AGG AAG AGC TCA GGT GGA AAA GGA
GGG AGC TAC TCT CAG GCT GCG TGC AGC GAC AGT GCC CAG GGC TCT GAT GTG GAG

CTC ACA GCT TGA GGA TCC

LOTVGIVAGLAVLAVVVIGAVVAAVMCRRKS
SGGKGGSYSQAACSDSAQGSDVELTA

MITD-
Y320E/S335E

CTG CAT ATC GTG GGC ATT GTT GCT GGC CTG GCT GTC CTA GCA GTT GTG GTC ATC
GGA GCT GTG GTC GCT GCT GTG ATG TGT AGG AGG AAG AGC TCA GGT GGA AAA GGA
GGG AGC GAG TCT CAG GCT GCG TGC AGC GAC AGT GCC CAG GGC TCT GAT GTG GAG

CTC ACA GCT TGA GGA TCC

LQIVGIVAGLAVLAVVVIGAVVAAVMCRRKS
SGGKGGSESQAACSDSAQGSDVELTA

NY-ESO-1

atgcaggccgaaggccggggcacagggggttcgacgggecgatgectgatggeccaggaggeectggeattece
tgatggcccagggggcaatgctggcggcecccaggagaggcgggtgeccacgggecggcagaggtecccecggggeg
caggggcagcaagggcctcggggccgggaggaggcgccccgeggggtceccgecatggcggegeggettcaggg
ctgaatggatgctgcagatgcggggccagggggccggagagceccgectgettgagttetacctegecatgece
tttcgcgacacccatggaagcagagctggecccgcaggagectggeccaggatgeecccacecgettecegtge
caggggtgcttctgaaggagttcactgtgtccggcaacatactgactatccgactgactgctgcagaccac
cgccaactgcagctctccatcagctcctgtcteccagcagettteecctgttgatgtggatcacgcagtgett
tctgccegtgtttttggectcagectecectcagggcagaggege

MQAEGRGTGGSTGDADGPGGPGIPDGPGGNA
GGPGEAGATGGRGPRGAGAARASGPGGGAPR
GPHGGAASGLNGCCRCGARGPESRLLEFYLA
MPFATPMEAELARRSLAQDAPPLPVPGVLLK
EFTVSGNILTIRLTAADHRQLQLSISSCLQQ
LSLLMWITQCFLPVFLAQPPSGQRR

LMP2A

accgcaggattcctgatctttctgattggcttcgegettttecggggtaattaggtgctgtagatattgttg
ttattattgtctcaccctcgaatccgaagagcggectcectacgecttaccggaatactgtaacggectggat
tccttatatteccttatecggattegectetgtttggggtcattaggtgetgeeggtactgttgttactactge
cttacgctggagtcagaggaacgcccccctacaccatacaggaataccgtyg

TAGFLIFLIGFALFGVIRCCRYCCYYCLTLE
SEERPPTPYRNTVTAGFLIFLIGFALFGVIR
CCRYCCYYCLTLESEERPPTPYRNTV

TCR CD8-
CMV#8

GAATTCAGCGGCCGCACCATGGGCACGAGGCTCTTCTTCTATGTGGCCCTTTGTCTGCTGTGGGCAGGACACA
GGGATGCTGAAATCACCCAGAGCCCAAGACACAAGATCACAGAGACAGGAAGGCAGGTGACCTTGGCGTGT
CACCAGACTTGGAACCACAACAATATGTTCTGGTATCGACAAGACCTGGGACATGGGCTGAGGCTGATCCA
TTACTCATATGGTGTTCAAGACACTAACAAAGGAGAAGTCTCAGATGGCTACAGTGTCTCTAGATCAAACA
CAGAGGACCTCCCCCTCACTCTGGAGTCTGCTGCCTCCTCCCAGACATCTGTATATTTCTGCGCCAGCAGC
GACCCCACCGAGGAGAAGCTGTTCTTCGGCAGCGGCACCCAGCTGAGCGTGCTGGAGGACCTGAACAAGGT
GTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGG
TGTGCCTGGCCACAGGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCAC
AGTGGGGTCAGCACGGACCCGCAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAG
CAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCAGAACCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTCT
ACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTCACCCAGATCGTCAGCGCCGAG
GCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTGCCACCATCCT
CTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGG
TCAAGAGAAAGGATTTCaggaggaggaggaqgcggcagtggaGTGAAACAGACTTTGAATTTTGACCTTCTC
AAGTTGGCGGGAGACGTGGAGTCCAACCCAGGGCCCATGAAGAGGATATTGGGAGCTCTGCTGGGGCTCTT
GAGTGCCCAGGTTTGCTGTGTGAGAGGAATACAAGTGGAGCAGAGTCCTCCAGACCTGATTCTCCAGGAGG
GAGCCAATTCCACGCTGCGGTGCAATTTTTCTGACTCTGTGAACAATTTGCAGTGGTTTCATCAAAACCCT
TGGGGACAGCTCATCAACCTGTTTTACATTCCCTCAGGGACAAAACAGAATGGAAGATTAAGCGCCACGAC
TGTCGCTACGGAACGCTACAGCTTATTGTACATTTCCTCTTCCCAGACCACAGACTCAGGCGTTTATTTCT
GCGCCGTGGTGAGGTGGGAGACCAGCGGCAGCAGGCTGACCTTCGGCGAGGGCACCCAGCTGACCGTGAAC

MGTRLFFYVALCLLWAGHRDAEITQSPRHKI
TETGRQVTLACHQTWNHNNMFWYRQDLGHGL
RLIHYSYGVQDTNKGEVSDGYSVSRSNTEDL
PLTLESAASSQTSVYFCASSDPTEEKLFFGS
GTQLSVLEDLNKVFPPEVAVFEPSEAEISHT
QKATLVCLATGFFPDHVELSWWVNGKEVHSG
VSTDPQPLKEQPALNDSRYCLSSRLRVSATF
WONPRNHFRCQVQFYGLSENDEWTQDRAKPV
TQIVSAEAWGRADCGFTSVSYQQGVLSATIL
YEILLGKATLYAVLVSALVLMAMVKRKDFRR

ILGALLGLLSAQVCCVRGIQVEQSPPDLILQ
EGANSTLRCNFSDSVNNLQWFHQNPWGQLIN
LFYIPSGTKQNGRLSATTVATERYSLLYISS
SQTTDSGVYFCAVVRWETSGSRLTFGEGTQL
TVNPDIQNPDPAVYQLRDSKSSDKSVCLETD




CCTATTCACCGATTTTGATTCTCAAACAAATGTGTCACAAAGTAAGGATTCTGATGTGTATATCACAGACA

e TCR beta-chain variable region
e TCR beta-chain constant region
e Linker

e TCR alpha-chain variable region

e TCR alpha-chain constant region

TCR CD4-
CMV#1

GAATTCAGCGGCCGCACCATGGGCTGCAGGCTCCTCTGCTGTGTGGTCTTCTGCCTCCTCCAAGCAGGTCCCTTGGACACAGCTG
TTTCCCAGACTCCAAAATACCTGGTCACACAGATGGGAAACGACAAGTCCATTAAATGTGAACAAAATCTGGGCCATGATACTAT
GTATTGGTATAAACAGGACTCTAAGAAATTTCTGAAGATAATGTTTAGCTACAATAATAAGGAGCTCATTATAAATGAAACAGTT
CCAAATCGCTTCTCACCTAAATCTCCAGACAAAGCTCACTTAAATCTTCACATCAATTCCCTGGAGCTTGGTGACTCTGCTGTGT
ATTTCTGTGCCAGCAGTCAAGAGAAACGGGGGGCTTTCTTCGGGCCAGGGACACGGCTCACCGTGGTTGAGGACCTGAACAAGGT
GTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCCACA
GGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACGGACCCGCAG CCcC
TCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCAGAACCCCCG
CAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTCACCCAG
ATCGTCAGCGCCGAGGCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTGCCACCATCC
TCTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGTCAAGAGAAAGGA
TTTCAGGAGGAGGAGGAGCGGCAGTGGACTCGAGGTGAAACAGACTTTGAATTTTGACCTTCTCAAGTTGGCGGGAGACGTGGAG
TCCAACCCAGGGCCCATGGAGACACTCTTGGGCCTGCTTATCCTTTGGCTGCAGCTGCAATGGGTGAGCAGCAAACAGGAGGTGA
CGCAGATTCCTGCAGCTCTGAGTGTCCCAGAAGGAGAAAACTTGGTTCTCAACTGCAGTTTCACTGATAGCGCTATTTACAACCT
CCAGTGGTTTAGGCAGGACCCTGGGAAAGGACTCACATCTCTGTTGCTTATTCAGTCAAGTCAGAGAGAGCAAACAAGTGGAAGA
CTTAATGCCTCGCTGGATAAATCATCAGGACGTAGTACTTTATACATTGCAGCTTCTCAGCCTGGTGACTCAGCCACCTACCTCT
GTGCTGTTAAAGACAATGATATGCGTTTTGGAGCCGGAACCAGGCTCACTGTAAAACCTAATATCCAGAACCCTGACCCTGCCGT

ATACCAGCTGAGAGACTCTAAATCCAGTGACAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAACAAATGTGTCACAAAGT

e TCR beta-chain variable region
e TCR beta-chain constant region

e 2A peptide
e TCR alpha-chain variable region

e TCR alpha-chain constant region

MGCRLLCCVVFCLLQAGPLDTAVSQTPKYLV
TQMGNDKS IKCEQNLGHDTMYWYKQDSKKFL
KIMFSYNNKELIINETVPNRFSPKSPDKAHL
NLHINSLELGDSAVYFCASSQEKRGAFFGPG
TRLTVVEDLNKVFPPEVAVFEPSEAEISHTQ
KATLVCLATGFFPDHVELSWWVNGKEVHSGV
STDPQPLKEQPALNDSRYCLSSRLRVSATFW
ONPRNHFRCQVQFYGLSENDEWTQDRAKPVT
QIVSAEAWGRADCGFTSVSYQQGVLSATILY
EILLGKATLYAVLVSALVLMAMVKRKDFRRR
TLLGLLILWLQLQWVSSKQEVTQIPAALSVP
EGENLVLNCSFTDSATIYNLQWFRQDPGKGLT
SLLLIQSSQREQTSGRLNASLDKSSGRSTLY
IAASQPGDSATYLCAVKDNDMRFGAGTRLTV
KPNIQNPDPAVYQLRDSKSSDKSVCLFTDEFD




TCR-NYESO-
KFJO5

GAATTCAGCGGCCGCACCATGGGAATCAGGCTCCTGTGTCGTGTGGCCTTTTGTTTCCTGGCTGTAGGCCTCGTAGATGTGAAAG
TAACCCAGAGCTCGAGATATCTAGTCAAAAGGACGGGAGAGAAAGTTTTTCTGGAATGTGTCCAGGATATGGACCATGAAAATAT
GTTCTGGTATCGACAAGACCCAGGTCTGGGGCTACGGCTGATCTATTTCTCATATGATGTTAAAATGAAAGAAAAAGGAGATATT
CCTGAGGGGTACAGTGTCTCTAGAGAGAAGAAGGAGCGCTTCTCCCTGATTCTGGAGTCCGCCAGCACCAACCAGACATCTATGT
ACCTCTGCGCGAGCAGCCAGCGCCAGGAAGGCGATACCCAGTATTTTGGCCCAGGCACCCGGCTGACAGTGCTCGAGGACCTGAA
CAAGGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTG
GCCACAGGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACGGACCCGC
AGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCAGAA
CCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTC
ACCCAGATCGTCAGCGCCGAGGCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTGCCA
CCATCCTCTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGTCAAGAG
AAAGGATTTCAGGAGGAGGAGGAGCGGCAGTGGACTCGAGGTGAAACAGACTTTGAATTTTGACCTTCTCAAGTTGGCGGGAGAC
GIGGAGTCCAACCCAGGGCCCATGAGGCAAGTGGCGAGAGTGATCGTGTTCCTGACCCTGAGTACTTTGAGCCTTGCTAAGACCA
CCCAGCCCATCTCCATGGACTCATATGAAGGACAAGAAGTGAACATAACCTGTAGCCACAACAACATTGCTACAAATGATTATAT
CACGTGGTACCAACAGTTTCCCAGCCAAGGACCACGATTTATTATTCAAGGATACAAGACAAAAGTTACAAACGAAGTGGCCTCC
CTGTTTATCCCTGCCGACAGAAAGTCCAGCACTCTGAGCCTGCCCCGGGTTTCCCTGAGCGACACTGCTGTGTACTACTGCCTGG

TGGGCGAAATTCTGGATAACTTTAACAAATTTTATTTTGGATCTGGGACCAAACTCAATGTAAAACCAAATATCCAGAACCCTGA
CCCTGCCGTATACCAGCTGAGAGACTCTAAATCCAGTGACAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAACAAATGTG

e TCR beta-chain variable region
e TCR beta-chain constant region
e 2A peptide

e TCR alpha-chain variable region
e TCR alpha-chain constant region

MGIRLLCRVAFCFLAVGLVDVKVTQSSRYLV
KRTGEKVFLECVQDMDHENMFWYRQDPGLGL
RLIYFSYDVKMKEKGDIPEGYSVSREKKERF
SLILESASTNQTSMYLCASSQRQEGDTQYFG
PGTRLTVLEDLNKVFPPEVAVFEPSEAEISH
TQKATLVCLATGFFPDHVELSWWVNGKEVHS
GVSTDPQPLKEQPALNDSRYCLSSRLRVSAT
FWONPRNHFRCQVQFYGLSENDEWTQDRAKP
VTQIVSAEAWGRADCGFTSVSYQQGVLSATI
LYEILLGKATLYAVLVSALVLMAMVKRKDFR
RRRSGSGLEVKQTLNFDLLKLAGDVESNPGP
MRQVARVIVFLTLSTLSLAKTTQPISMDSYE
GQEVNITCSHNNIATNDYITWYQQFPSQGPR
FIIQGYKTKVTNEVASLFIPADRKSSTLSLP
RVSLSDTAVYYCLVGEILDNFNKFYFGSGTK
LNVKPNIQNPDPAVYQLRDSKSSDKSVCLET

TCR-NYESO-
KFJ15

GAATTCAGCGGCCGCACCATGAGCATCGGGCTCCTGTGCTGTGTGGCCTTTTCTCTCCTGTGGGCAAGTCCAGTGAATGCTGGTG
TCACTCAGACCCCAAAATTCCAGGTCCTGAAGACAGGACAGAGCATGACACTGCAGTGTGCCCAGGATATGAACCATAACTCCAT
GTACTGGTATCGACAAGACCCAGGCATGGGACTGAGGCTGATTTATTACTCAGCTTCTGAGGGTACCACTGACAAAGGAGAAGTC
CCCAATGGCTACAATGTCTCCAGATTAAACAAACGGGAGTTCTCGCTCAGGCTGGAGTCGGCTGCTCCCTCCCAGACATCTGTGT
ACTTCTGCGCGAGCCAGACCTTTAGCCCGGGCCAGACCCAGTTTGGGCCGGGCACCAGGCTCACGGTCACAGAGGACCTGAACAA
GGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCC
ACAGGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACGGACCCGCAGC
CCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCAGAACCC
CCGCAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTCACC
CAGATCGTCAGCGCCGAGGCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTGCCACCA
TCCTCTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGTCAAGAGAAA
GGATTTCAGGAGGAGGAGGAGCGGCAGTGGACTCGAGGTGAAACAGACTTTGAATTTTGACCTTCTCAAGTTGGCGGGAGACGTG
GAGTCCAACCCAGGGCCCATGGAAACTCTCCTGGGAGTGTCTTTGGTGATTCTATGGCTTCAACTGGCTAGGGTGAACAGTCAAC
AGGGAGAAGAGGATCCTCAGGCCTTGAGCATCCAGGAGGGTGAAAATGCCACCATGAACTGCAGTTACAAAACTAGTATAAACAA
TTTACAGTGGTATAGACAAAATTCAGGTAGAGGCCTTGTCCACCTAATTTTAATACGTTCAAATGAAAGAGAGAAACACAGTGGA
AGATTAAGAGTCACGCTTGACACTTCCAAGAAAAGCAGTTCCTTGTTGATCACGGCTTCCCGGGCAGCAGACACTGCTTCTTACT

MSIGLLCCVAFSLLWASPVNAGVTQTPKFQV
LKTGQSMTLQCAQDMNHNSMYWYRQDPGMGL
RLIYYSASEGTTDKGEVPNGYNVSRLNKREF
SLRLESAAPSQTSVYFCASQTFSPGQTQFGP
GTRLTVTEDLNKVFPPEVAVFEPSEAEISHT
QOKATLVCLATGFFPDHVELSWWVNGKEVHSG
VSTDPQPLKEQPALNDSRYCLSSRLRVSATF
WONPRNHFRCQVQFYGLSENDEWTQDRAKPV
TQIVSAEAWGRADCGFTSVSYQQGVLSATIL
YEILLGKATLYAVLVSALVLMAMVKRKDFRR

ETLLGVSLVILWLQLARVNSQQGEEDPQALS
IQEGENATMNCSYKTSINNLQWYRQNSGRGL

TCTGCGCGACCGGCAACGATTATAAACTGAGCTTTGGAGCCGGAACCACAGTAACTGTAAGAGCAAATATCCAGAACCCTGACCC

e TCR beta-chain variable region

e TCR beta-chain constant region

VHLILIRSNEREKHSGRLRVTLDTSKKSSSL
LITASRAADTASYFCATGNDYKLSFGAGTTV
TVRANIQNPDPAVYQLRDSKSSD TD

SNSAVAWSNKSDFACANAFNNSIIPEDTFEFFP

SPESSCDVKLVEKSFETDTNLNFONLLVIVL
RILLLKVVGFNLLMTLRLWSS




e 2A peptide
e TCR alpha-chain variable region

e TCR alpha-chain constant region

TCR-NYESO-
KFJ37

GAATTCAGCGGCCGCACCATGGGCTTCAGGCTCCTCTGCTGTGTGGCCTTTTGTCTCCTGGGAGCAGGCCCAGTGGATTCTGGAG
TCACACAAACCCCAAAGCACCTGATCACAGCAACTGGACAGCGAGTGACGCTGAGATGCTCCCCTAGGTCTGGAGACCTCTCTGT
GTACTGGTACCAACAGAGCCTGGACCAGGGCCTCCAGTTCCTCATTCAGTATTATAATGGAGAAGAGAGAGCAAAAGGAAACATT
CTTGAACGATTCTCCGCACAACAGTTCCCTGACTTGCACTCTGAACTAAACCTGAGCTCTCTGGAGCTGGGGGACTCAGCTTTGT
ATTTCTGCGCGAGCAGCGGCGGCCATACCGGCAGCAACGAACAGTTTTTTGGGCCAGGGACACGGCTCACCGTGCTAGAGGACCT
GAACAAGGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGGTGTGC
CTGGCCACAGGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACGGACC
CGCAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCA
GAACCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCC
GTCACCCAGATCGTCAGCGCCGAGGCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTG
CCACCATCCTCTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGTCAA
GAGAAAGGATTTCAGGAGGAGGAGGAGCGGCAGTGGACTCGAGGTGAAACAGACTTTGAATTTTGACCTTCTCAAGTTGGCGGGA
GACGTGGAGTCCAACCCAGGGCCCATGAGGCAAGTGGCGAGAGTGATCGTGTTCCTGACCCTGAGTACTTTGAGCCTTGCTAAGA
CCACCCAGCCCATCTCCATGGACTCATATGAAGGACAAGAAGTGAACATAACCTGTAGCCACAACAACATTGCTACAAATGATTA
TATCACGTGGTACCAACAGTTTCCCAGCCAAGGACCACGATTTATTATTCAAGGATACAAGACAAAAGTTACAAACGAAGTGGCC
TCCCTGTTTATCCCTGCCGACAGAAAGTCCAGCACTCTGAGCCTGCCCCGGGTTTCCCTGAGCGACACTGCTGTGTACTACTGCC

MGFRLLCCVAFCLLGAGPVDSGVTQTPKHLI
TATGQRVTLRCSPRSGDLSVYWYQQSLDQGL
QFLIQYYNGEERAKGNILERFSAQQFPDLHS
ELNLSSLELGDSALYFCASSGGHTGSNEQFF
GPGTRLTVLEDLNKVFPPEVAVFEPSEAEIS
HTQKATLVCLATGFFPDHVELSWWVNGKEVH
SGVSTDPQPLKEQPALNDSRYCLSSRLRVSA
TFWONPRNHFRCQVQFYGLSENDEWTQDRAK
PVTQIVSAEAWGRADCGFTSVSYQQGVLSAT
ILYEILLGKATLYAVLVSALVLMAMVKRKDF
RRRRSGSGLEVKQTLNFDLLKLAGDVESNPG

TGGTGGTGGATCAGAAACTGGTGTTTGGAACTGGCACCCGACTTCTGGTCAGTCCAAATATCCAGAACCCTGACCCTGCCGTATA

CCAGCTGAGAGACTCTAAATCCAGTGACAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAACAAATGTGTCACAAA( G

e TCR beta-chain variable region
e TCR beta-chain constant region
. 2A peptide

e TCR alpha-chain variable region
e TCR alpha-chain constant region

PMRQVARVIVFLTLSTLSLAKTTQPISMDSY
EGQEVNITCSHNNIATNDYITWYQQFPSQGP
RFITIQGYKTKVTNEVASLFIPADRKSSTLSL
PRVSLSDTAVYYCLVVDQKLVFGTGTRLLVS
PNIQNPDPAVYQLRDSKSSDKSVCLFTDFDS

TCR-LMP2A-
Cc1

GAATTCAGCGGCCGCACCATGAGCCTCGGGCTCCTGTGCTGTGGGGTCTTTTCTCTCCTGTGGGCAGGTCCAGTGAATGCTGGTG
TCACTCAGACCCCAAAATTCCGGGTCCTGAAGACAGGACAGAGCATGACACTGCTGTGTGCCCAGGATATGAACCATGAATACAT
GTACTGGTATCGACAAGACCCAGGCATGGGGCTGAGGCTGATTCATTACTCAGTTGGTGAGGGTACAACTGCCAAAGGAGAGGTC
CCTGATGGCTACAATGTCTCCAGATTAAAAAAACAGAATTTCCTGCTGGGGTTGGAGTCGGCTGCTCCCTCCCAAACATCTGTGT
ACTTCTGCGCGAGCAGCCCGGAAGGCGTGTTTAACGAACAGTTTTTCGGGCCAGGGACACGGCTCACCGTGCTAGAGGACCTGAA
CAAGGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTG
GCCACAGGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACGGACCCGC
AGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCAGAA
CCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTC
ACCCAGATCGTCAGCGCCGAGGCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTGCCA
CCATCCTCTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGTCAAGAG
AAAGGATTTCAGGAGGAGGAGGAGCGGCAGTGGACTCGAGGTGAAACAGACTTTGAATTTTGACCTTCTCAAGTTGGCGGGAGAC
TGGAGTCCAA A ATGGAGACTCTCCTGAAAGTGCTTTCAGGCACCTTGTTGTGGCAGTTGACCTGGGTGAGAAGCC
AACAACCAGTGCAGAGTCCTCAAGCCGTGATCCTCCGAGAAGGGGAAGATGCTGTCATCAACTGCAGTTCCTCCAAGGCTTTATA

MSLGLLCCGVFSLLWAGPVNAGVTQTPKFRV
LKTGQSMTLLCAQDMNHEYMYWYRQDPGMGL
RLIHYSVGEGTTAKGEVPDGYNVSRLKKQNF
LLGLESAAPSQTSVYFCASSPEGVFNEQFFG
PGTRLTVLEDLNKVFPPEVAVFEPSEAEISH
TQKATLVCLATGFFPDHVELSWWVNGKEVHS
GVSTDPQPLKEQPALNDSRYCLSSRLRVSAT
FWONPRNHFRCQVQFYGLSENDEWTQDRAKP
VTQIVSAEAWGRADCGFTSVSYQQGVLSATI
LYEILLGKATLYAVLVSALVLMAMVKRKDFR

METLLKVLSGTLLWQLTWVRSQQPVQSPQAV

TTCTGTACACTGGTACAGGCAGAAGCATGGTGAAGCACCCGTCTTCCTGATGATATTACTGAAGGGTGGAGAACAGAAGGGTCAT
GAAAAAATATCTGCTTCATTTAATGAAAAAAAGCAGCAAAGCTCCCTGTACCTTACGGCCTCCCAGCTCAGTTACTCAGGAACCT
ACTTCTGCGGCACCGGCAGCGGCGGCGGCGCGGATGGCCTGACCTTTGGCAAAGGGACTCATCTAATCATCCAGCCCTATATCCA

GAACCCTGACCCTGCCGTATACCAGCTGAGAGACTCTAAATCCAGTGACAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAA

ILREGEDAVINCSSSKALYSVHWYRQKHGEA
PVFLMILLKGGEQKGHEKISASFNEKKQQSS
LYLTASQLSYSGTYFCGTGSGGGADGLTFGK
GTHLIIQPYIQNPDPAVYQLRDSKSSDKSVC
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e TCR alpha-chain constant region
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GAATTCAGCGGCCGCACCATGAGCCTCGGGCTCCTGTGCTGTGGGGTCTTTTCTCTCCTGTGGGCAGGTCCAGTGAATGCTGGT
GTCACTCAGACCCCAAAATTCCGGGTCCTGAAGACAGGACAGAGCATGACACTGCTGTGTGCCCAGGATATGAACCATGAATACA
TGTACTGGTATCGACAAGACCCAGGCATGGGGCTGAGGCTGATTCATTACTCAGTTGGTGAGGGTACAACTGCCAAAGGAGAGGT
CCCTGATGGCTACAATGTCTCCAGATTAAAAAAACAGAATTTCCTGCTGGGGTTGGAGTCGGCTGCTCCCTCCCAAACATCTGTG
TACTTCTGCGCGAGCAGCTATGGCATTTATGAACAGTTTTTCGGGCCAGGGACACGGCTCACCGTGCTAGAGGACCTGAACAAGG
TGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCCAC
AGGCTTCTTCCCCGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACGGACCCGCAGC L
CTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTGAGGGTTTCGGCCACCTTCTGGCAGAACCCCC
GCAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTCACCCA
GATCGTCAGCGCCGAGGCCTGGGGTAGAGCAGACTGTGGCTTTACCTCGGTGTCCTACCAGCAAGGGGTCCTGTCTGCCACCATC
CTCTATGAGATCCTGCTAGGGAAGGCCACCCTGTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGTCAAGAGAAAGG
ATTTCAGGAGGAGGAGGAGCGGCAGTGGACTCGAGGTGAAACAGACTTTGAATTTTGACCTTCTCAAGTTGGCGGGAGACGTGGA
GICCAACCCAGGGCCCATGGAGACTCTCCTGAAAGTGCTTTCAGGCACCTTGTTGTGGCAGTTGACCTGGGTGAGAAGCCAACAA
CCAGTGCAGAGTCCTCAAGCCGTGATCCTCCGAGAAGGGGAAGATGCTGTCATCAACTGCAGTTCCTCCAAGGCTTTATATTCTG
TACACTGGTACAGGCAGAAGCATGGTGAAGCACCCGTCTTCCTGATGATATTACTGAAGGGTGGAGAACAGAAGGGTCATGAARA
AATATCTGCTTCATTTAATGAAAAAAAGCAGCAAAGCTCCCTGTACCTTACGGCCTCCCAGCTCAGTTACTCAGGAACCTACTTC

MSLGLLCCGVFSLLWAGPVNAGVTQTPKFRV
LKTGQSMTLLCAQDMNHEYMYWYRQDPGMGL
RLIHYSVGEGTTAKGEVPDGYNVSRLKKQNF
LLGLESAAPSQTSVYFCASSYGIYEQFFGPG
TRLTVLEDLNKVFPPEVAVFEPSEAEISHTQ
KATLVCLATGFFPDHVELSWWVNGKEVHSGV
STDPQPLKEQPALNDSRYCLSSRLRVSATFW
QNPRNHFRCQVQFYGLSENDEWTQDRAKPVT
QIVSAEAWGRADCGFTSVSYQQGVLSATILY
EILLGKATLYAVLVSALVLMAMVKRKDFRRR
RSGSGLEVKQTLNFDLLKLAGDVESNPGPME

TGCGGCACCGAAGATGGCCGCGGCGGCGCGGATGGCCTGACCTTTGGCAAAGGGACTCATCTAATCATCCAGCCCTATATCCAGA
ACCCTGACCCTGCCGTATACCAGCTGAGAGACTCTAAATCCAGTGACAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAAC

CAAAACTGTGCTAGACATGAGGTCTATGGACTTCAAGAGCAAC

AGTGCTGTGGCCTGGAGCAACAAATCTGACTTTGCATGTGCAAACGCCTTCAACAACAGCATTATTCCAGAAGACACCTTCTTCC

e TCR beta-chain variable region
e TCR beta-chain constant region
e 2A peptide

e TCR alpha-chain variable region
e TCR alpha-chain constant region

TLLKVLSGTLLWQLTWVRSQQPVQSPQAVIL
REGEDAVINCSSSKALYSVHWYRQKHGEAPV
FLMILLKGGEQKGHEKISASFNEKKQQSSLY
LTASQLSYSGTYFCGTEDGRGGADGLTFGKG
THLITIQPYIQNPDPAVYQLRDSKSSDKSVCL




Supplemental Figures

A B :
¥ 5
1 o~
4000 * 3 3= s ==
_ - § o) £100 -~ ND2
= 1 Q
E 3000 = A g 80 ey
2 E 2 —— ND4
= @
< 2000 & 60
= - 3
= s 260K o 40
1000 28 o0 e
e 50K [+
o 3 gw w 20
0 hd 0K Q
OIS N e 0
L ¢ a N N
) & o N o
> ¥ N & Oé
© F 2 & &
PR S
2 & &
& L » X
& & &
8 @
N
N v
D CD19 “ CD40 CD80 " CD83 5 CD86 3 HLA-ABC HLA-DR
— . o o 8
250K { —=3 250K 3105 it 08 3405 o s! 0,5 P CH
g 200K 200K /\ 310, 0 <% 616e3 ==1°41 6.16E-3 l 110 1 0 219 0 E 0 ;10‘ 0.025
< éux- Hisok: SRR L) 31%! F10)] 3 <% 1%
849 95.6 10 g'10 10°1 T 4ot 10°1 =10 $10%
S ook ook & 2 300 8'%, S10,1 2! 3.2 2
|7} &10%1 10%1 g 10 1102] 10%1 Q10%] 10%1
- 50K 50K g 1 1 1, 1] 1] 1] 1
S B~ 0 %L e M %" W Ee o g W o' M Rt M B
050K 150K250K 050K~ 150K250K 050K~ 150K250K 050K 150KZ50K S 060K 150K250K O  OS0K 150KZ80K 3 050K 150K250K 050K 150K50K & 080K 150KZ50K
FSC-A FSC-A FSC-A FSC-A FSC-A FSC-A FSC-A FSC-A FSC-A
g a
pra—. m— = 3 o 8 g
250K =3 280K 2.5 2 o8 5 [ S s <. s 5
3 5 o s o 1
T 200K 200K | 81 99.6 <19 31.6 ::"’41 0.23 I 1001 997 10, 0.24 E 100.0 ;104 99.8
b i i / 210 v 210 10 <104 310 10 i 12101
£ ;?”K. 87 , Q5K 96.0 5103 L g’ 101 1o’ 10° T1o? 10
100K, 00K &2 e 2 2, 10,1 2| 3 102] 2
8 Tk / soK / 10%] 10%] 10%] §1ozi 101 Q10 §1o 1
L © S U NS 1 B ') AU ) AU <) AN 1 I . 3 ——
050K 150K250K 050K ~150K250K 050K~ 150K250K 050K 150KZ50K 3  OSOK 150K380K O  O0S0K  150K250K 050K 160KZSOK E  O0S0K 150K280K 3  OBOK 160KZ50K
FSC-A FSC-A FSC-.A o FSC-A FSC-A FSC-A FSC-A o FSC-A FSC-A



Supplementary Figure S1. Characterization of B cell immortalization. (A) IL-21 secretion from feeder cells. Supernatant samples from
the genetically engineered feeder cells at 5" and 10" passage were subject to ELISA detecting the IL-21 secretion, with that from WT
feeder cells serving as negative control. The IL-21 protein standards in the assay kit served as the positive control. (B) Flow cytometric
gating strategy of GFP+CD19+ cells from the immortalized B cells. After retroviral transfection of BCL-6/BCL-XL and GFP-reporter genes,
the transfected B cells were subjected to flow cytometric analysis for detecting the GFP+CD19+ cells, via using live/dead cell dye and anti-
CD19 and examining GFP expression. Unstained ND B cells were used as the negative control for setting the gates of live cells and
GFP+CD19+ cells. At day 14 post-transfection, the GFP+CD19+ cells were collected (with the proportion of the cells as indicated) using the
BD FACSAria Fusion Cell Sorter. (C) Cell immortalization of B cells from different NDs. B cells from 4 NDs were immortalized, and the
frequencies of GFP+CD19+ cells were detected via flow cytometric analyses at 14 and 21 days post retroviral transfection. (D) Flow
cytometric gating strategy of immortalized B cell biomarker identification. B cell biomarkers were analyzed in ND B cells, along with
immortalized B cells from ND#673 and Pt.1 as shown in Fig 1C. With unstained cells serving as the negative control, the analyzed cells
were stained with antibodies against CD19, HLA-ABC, HLA-DR, CD40, CD80, CD63 and CD86. The expression of HLA-ABC, HLA-DR,
CD40, CD80, CD63 and CD86 were gated from CD19+ cells. Related to Figure 1.
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Supplementary Figure S2. Confocal imaging of immortalized B cells processing GFP-MITD-WT mRNA. mRNA of GFP or GFP-MITD-
WT was electroporated into immortalized B cells, and confocal imaging was conducted at 24- and 48-hours post-mRNA transduction. A z-
series imaging was conducted and visualization of the cells in different layers were provided respectively at 24 and 48 hours post mMRNA

electroporation. Related to Figure 2.
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Supplementary Figure S3. Production of mRNA of CMV gene conjugated with MITD. (A-B) General schema of mRNA production.
pMRNA_T7-polyA vector was used for ligation of the CMV gene and MITD sequences. (C) mRNA synthesis was conducted from five vector
templates, containing MITD-WT and respectively CMVpp65-full length gene, Nef full length gene, S2 sequence, L2 sequence and S10
sequence. (D) mRNA synthesis was conducted from CMV-MITD vector templates, containing CMVpp65-full length gene and respectively
MITD-WT, MITD-S335E, MITD-Y320E and MITD-Y320E/S335E gene. The ligated DNA was linearized via restriction enzyme Notl
digestion, followed with DNA purification and confirmation with DNA gel electrophoresis. mMRNA synthesis was conducted using HiScribe™

T7 ARCA mRNA Kit, with the concentration and purify confirmed by RNA denaturing gel electrophoresis and nanodrop. Related to Figure 2.
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Supplementary Figure S4. Jurkat cell activation bioassay. (A) General schema of Jurkat cell activation bioassay. CMV pp65-specific
TCR sequence was designed, synthesized, and ligated to the PClI mammalian vector (Promega). TCR deficient Jurkat cells were
transfected with the engineered plasmid and subsequently stimulated with the B cells processing mRNA of antigens conjugated with MITD.
(B) Template plasmid containing TCR sequences. PCI vector was digested with EcoRI and Xbal double digestion in the multiple cloning
sites, followed with DNA purification. CMV pp65-specific TCR (TCRcps-CMV#4 and TCRcps-CMV#1) sequences were ligated into the PCI
vector via the in-fusion cloning kit, followed with competent cell transformation and plating. Diagnostic sequencing was subsequently
performed in picked colonies. (C) Flow cytometric analysis of Jurkat cells expressing CMV pp65-specific TCR. TCR-deficient Jurkat cells
were transfected with engineered plasmid containing CMV pp65-specific TCR (TCRcps-CMV#4), and flow cytometric analysis was
performed after 2 days confirming the expression of CD8, CD3 and TCR. (D) Flow cytometric analysis of Jurkat cells expressing CMV
pp65-specific TCR. TCR-deficient Jurkat cells were transfected with engineered plasmid containing CMV pp65-specific TCR (TCRcps-
CMV#1), and flow cytometric analysis was performed after 2 days confirming the expression of CD4, CD3 and TCR. Related to Figure 3.
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Supplementary Figure S5. Optimization of B cell: PBMC quantity ratios for PBMC stimulation. Autologous PBMCs were stimulated
with immortalized ND #739 B cells respectively at 1:1 and 1:10 ratios (for two times). T cells were subsequently isolated from the stimulated
PBMCs and co-incubated with immortalized B cells processing CMV-MITD-WT or Nef-MITD-WT mRNAs or with no antigens for 24 hours
before IFNg release were detected. Related to Figure 6.
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Supplementary Figure S6. TCR expression on Jurkat cells and mRNA production. (A) Flow cytometric analysis of Jurkat cells
expressing TCRs recognizing NY-ESO-160-72. TCRap-KO Jurkat cells were transfected with engineered plasmids respectively expressing
TCR-NYESO-KFJ05, TCR-NYESO-KFJ15, and TCR-NYESO-KFJ37 and flow cytometric analysis was performed after 2 days confirming
the expression of CD3 and TCR. (B) Flow cytometric analysis of Jurkat cells expressing TCRs recognizing LMP2A4s4-493 epitope. TCRaf3-



KO Jurkat cells were transfected with engineered plasmids expressing TCR-LMP2A-C1 and TCR-LMP2A-C2 and flow cytometric analysis
was performed after 2 days confirming the expression of CD3 and TCR. (C) mRNA synthesis was conducted from vector templates,
respectively containing CMV-MITD-WT, NY-ESO-1-MITD-WT, LMP2A-MITD-WT, and Nef-MITD-WT. The ligated DNA was linearized via
restriction enzyme Notl digestion, followed with DNA purification and confirmation with DNA gel electrophoresis. mMRNA synthesis was
conducted using HiScribe™ T7 ARCA mRNA Kit, with the concentration and purity confirmed by RNA denaturing gel electrophoresis and

nanodrop. Related to Figure 7.



