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[FIG. 5b]
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[FIG. 6b]
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[FIG. 7a]
7. Variable region of huMVR.H2 hesvy chain

VLB G PG LV P TL LT TV GF AL SR Y S VHWIRO PRGRGLEWLGMIW GGG S TDYN SALK S RLTISKDNEE
NOVELELESW TAADTAVYYCARNEGDT TAGTWRAYWGOGTLVTVES

8. Variable region of huMVRLL? Light chain

DM TS PEEL SASVGDRVTITCEASDHINNWLAWYFOR PGEAPKLLISGATSLETGVPSRFSGSGSGEDYTLTIS

SLOPEDFATYYCOOYWSTPFTFGOGTEVENRK

9. scfy of hubMVRLZHZ

DIQMTOSPSSLSASVGDRVTITCEAS DHINNWLAWYQQEPGEAPKLLISGATSLETGVPSRFSGSGSGEDYTLIIS
SLPEDFATY QY WS TPFTFGOGTIVERGGGGEGGEGSGEGGESQVLOESGPGLVICPSETLSLTCTVEGFSL
SR SVHWIROPPGEGLEWLGMIWG GGS TDYNSALKS RLTISKDNSKNOVSLELS SVTAADTAVYC ARNEGDTT

AGTWEANWGOGTLVTYSS

10 Variabbe region of hubVR.HL heawvy chain

OVQLQESGPGLVKP SETLSLTC TVE GG SR Y SVHWIRQPPGRGLEWIGM IW GGG S TD YN SALKSRVTISVDTSK

NOFSLELS SVTAADTAVYYCARMEG DT TAGTWRAYWL O GTLNVTYSS

11. vanable region of huMVELLL light chain

DIQM TS PSELSASVGDRYTITCRAS DHINMNWLAWY QORKPGEAPKLLLYGAT RLESGVPSRFEGEGEGTDYTLTL

SSLQPEDFATYYCQQYWSTPFTFEGGTRVEK
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[FIG. 7b]
12, sefv of hubdVRL1IHL

DIQMTOSPESLEASYGDRVTITCRASDHINNW LAWY QQKPGKAPKLLLYGATRLESGVPSRFSGSGSGTDYTLTL
SO PEDFATYY COOYWE TPFTFG GG TEVERG GGG GL GO GO SOVILQESGPGLVE PSETLELTCTVEGG

SERYEVHWIRQPPGEGLEWIGMIWGGGS TDYMEALK SRV TISVDTEKNQFSLKLSSVTAADTAVYYC ARNEGDT

TAGTWFAYWGOGTLVTVES

13, 4-188 signaling domain

KRGREKLLYIFKQPFMRFYVOTTOEEDGCSCRFPEEEEGGCEL

14, eswCD137

RESVVKRGREELLYIFROPFMRPVOTTOEEDGCSCRFPEEREGGCEL
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[FIG. 7c]

15. sequence of MYRLIHZ CAR

GATATTCAGATGACCCAGTOCCCGAGCTCCCTETC OGO CTC TG TG GG CGATAG GG TCACCATCACC TG CAAGG
CCAGTCACCACATCAACAACTGGCTGGLCTGLTATC AACAGAMA CCAGGAARAGCTOCGAAACTACTGATCA
GGG G AL CTC T TG AAACCE G AGTCCC T TC TGO T TCTCTGG TTCCO GATC TG GG ARG GATTACACTCT
GACCATCAGLAGTCTGLAGCOGGAAGALTTCGLAACTTATTACTGTCAGCAGTACTOOTCCACCCOCTTC ACC
TIEGGACAGEETADCAAGETEGAGATCAAAGGOGCAGCCGGATCTGE LG GLGEAGCAAGTEEOLGAGGG
GGATCTCAGGTGCAGC TGCAGGAGTCGGGLCCAGGACTEETEAAGCCTTCGGAGACLCTGTCOCTCACCTGE
AT T T GG T T TCTCCCTGAGTCG G TACTC TG TGCAT TG GATCCGGCAGCOCCCAGGGAAGGGACTGGAGT
GLCTGGGEATGATC TGGGGAGGLGGCAGCACCGAC TAC AACAGLGCLC TEAAGTCCCGAL TGACCATATC A
AAGGEACAACTCCAAGAACCAGGTETCCTTG ARG CTGAGC TCTETGACCGCTGCGEACACGEUCGTGTATTAC
TOTOOUGAGAAATCAGHGLGATACCACCOOOGGCACTTOOT TTRCCTAT TOG GOL CAGGGAACCLTROTCACT
GTCTCCTCAACCACGACGLC AGCRCCGCRACC AL AAC ACCGGLGOCCACCATCGLTAGCCAGLLLCTGTIC
CTGCGOCCAGAGGOGTELOGGLCAGOGGLGEEEEEIGCAGTGCAC ACGAGGGGELTGGACTTOGICTGTG
ATATCTACATCTG GGG T TG GO CG G GACT TG TG GG TCCTICTCCTETCACTGGTTATCACCCTTTACTGCA
AACGHGGCAGAAAGAAACTCCTOTATATATTC AAACAACCATTTATGAGACC AGTAC AAAC TAC TC AAG AGGA
AGATGGCTGTAGCTGCUGATTTCCAGAAG AAG AAG AMAGGAGGATGTGAACTSG

AGAGTEAAGT TCAGCAGGAGCG CAGACGCCCCCGUGTAC ARG CAG G CCAGAACCAGCTCTATAACGAGTT
CAATCTAGEACGAMGAGAGGAL TAUGATGT TT TEGACARGAGACLTELELOLGLALLC THAG AT GHGGEA
AAGCCGAGARGGAAGAACCCTCAGGAAG G CTOTACAATGAAL TG AGAARGATAAGATGLCGGAGGLLT
ACACTGAGATTGGEATGAAAGGLEAGCE (OGEAGCELEAAGGEELACGATEECCTTTACCAGGGTCTCAG

TACAGOCACCARGCACACCTACGACGOCCTTCACATGCAGGCCCTROCCOCTOGCTARS
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[FIG. 7d]
16, sequence of MVRLZH2 CAR_euCD137

GATAT T AGATGAC AT LG AT TE TG LT TG TG GG CGATAGGGTCACCATCACCTECAAGG
L AGTGACCACATCAACAACTOGE TGO TOLTATCAACAGARAACCAGG ARRAGCTCOGAAACTACTGATCA
GGG G AT T TG GAAACCG G AGTCCC TTC TG TTETCTG G T TCCGGATE TG G AAGGATTACACTET
GACCATCAGCAGTCTRCAGCOGGAAGACTTCGCAACTTATTACTGTCAGC AGTACTGGTCCACCCCCTTCALL
TTOGGACAGGGTACCAAGGTGGAGATCAAAGGLGEAGELOGATC TEECERCGEAGEAAGTGLOGEAGGG
GEATCTCAGGTOCAGCTECAGGACTOGEGLCCAGGACTEETEAAGLCTTOGGAGACCCTETCCCTCACCTGE
AT T TG T T T T A TO G G TAC TC TG TG CAT TG GATOOG GLAGCCOCCAGEEARAGGEACTEEAGT
GG TG CEATCATC TG GEGAGGOEGCAGCACCGACTACARCAGCGCCCTCAMGTCCOGAC TGACCATATCA
ARGGACAACTCC AR GAACCACETETCCTTCAAGCTEGACCTCTETGACCECTEOGGACADEEGLCGTETATTAL
TOTECGAGAMATCAGCGGOCGATACCACCGCOGGLACTTGGTT TGCCTAT TGO GGECAGGGARCCCTEGTOALCC
BT T T AR A GAL GO AL OGO G O A ACC AR AL GGG CACCATCGCTAGOCAGLOCCTGTOC
TG AGAGGOG TG LOG L CAGLE GGG GGG LAGTGCACALGAGGGEGLTGGACTTOGLLTGTG
ATAT A AT TG GG LTI GO GG AT TG TG GGG T TTC T TG TCACTGGTTATCACCCTTTACTGE
LTI TCTGT TG TTAAACGG GG AGAAAG AR ACTCCTGTATATATTCAAACAACC ATTTATGAGACCAGTACA
AACTACTCAAGAGGAACATEECTETAGC TECCGATTTCCAGAAGAACARAGARGGAGGATETCAACTE
AGAGTGAAGTTCAGCAGGAGOGCAGACGOCCCOGLGTAC ARGLAGGGOCAGAACCAGCTCTATAACGAGLT
CAATCTAGGACGAAGAGAGGAGTACGATGTT T TGGACAAGAGACGTEELCGEEACCCTGAGATGG GEGGA
AAGCCCACAACGAAGAACCCTCAGGAAGGCCTETACAATCAACTECAGARAAGATAAGATGECEGAGGECCT
ACAGTEAGATTGEGATGAAAGEOGAGOGCCGEAGGEGE AAGGGECACGATEGICTTTACCAGGETCTCAG

TACAGCCACCAAGGACACCTACGACGOCCTTCACATGCAGGOCCTGOOCCCTOGCTAL
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[FIG 7e]

17. sequence of CO19 CAR

GACATCCAGATGACACAGACTACATCCTCCCTOTC TR CCTC TCTOO0AGA CAGAGTCACLATCAGTTGLAGGE
AT A GG A AT TAG T A ATAT T TAA AT TG G TATCAGL AGAAACC AGATGGAAC TG TTAAACTCCTGATCTAL
CATACATCAAGATTACACTCAGG AGTCLCATCAAGGT TCAGTGGLAGTGGGTCTGGAA CAGATTATTILTCTCAC
CATTAGCARCCTGLAGCAAGAAGATAT TG ACTTACTTTTOCCAAC AGGGTAATACGCTTCOGTACACGTTC
GGAGGGGEGACCAAGCTOGAGATC ACAGGTE UGG CTOC GO TG TG G TG LG TEEIGECGEA
TCTGAGGTGAAACTGC AGGAGTCAGGACCTGGCCTGETGGOGOCCTCACACGAGCCTGTCOGTC ACATGCACT
GTCTCAGGGGTCTCATTACCCGACTATG TG TAAGC TEGATTO G CAGCCTOCCACGAAAGGGTCTGEAGTEGT
TEEGAGTAATATE GGG TAGTGAARDC AL ATAC TATAAT TCAGL TCTCAARTOCAGACTGACCATCATC AAGGAT
ARCTOCAAGAGCCAAGTTTTCT TAAAAATG AR AGTCTGCAAAC TEATGACACAGLCATTTACTACTGTGLCA
AR CATTATTACTAL G TG TAGC TATGC TATGLACTACTEGGGLCAAGGAACCTCAGTCACCGTCTCCTCA
ACCACGACGCCAGCEOCGOGACCACCAACACOGEOGCOCACCATCECTAGOCAGCCOCTETCLC TGOG DT
AGAGGLETECCGEUCAGLGEOGHEELELGCAGTECACACGAGLEEECTEGACTTCGCCTGTGATATCTAL
AT TG G LT TG GGG A T T GGG GTCC T TC T L TeTCAC TG T TATCACCCTTTACTGE
ARACGGGOCAGARAGARACTO TG TATATATTC AR AC ARCC ATTTATCG AGACCAGTACAAACTACTCARGAGS
ARGATGGCTGTAGCTGCCGATT TCCAGAAGAAGAAGAAGGAGGATGTGAACTE
AGAGTGAAGTTCAGLAGGAGCGCAGALGOCCCGLGTACAAGCAGGG CCAGAACCAGCTCTATAACGAGET
CAATCTAGGACGAAGAGAGGAGTADGATGT TTTGGAC AAGAGACGTGELOGEEACCCTRAGATGLGGGERA
ARGCCGAGARGGARGARCOCTCAGGAAGGOCTOTAC AATCARAC TG AGARAG ATAAGATGGCGGAGGLCT
ACAGTGAGATTGGGATGAAAGGIGAGLGIOGGAGGLEELAAGGGGLACGATGGLCTTTACCAGGGTCTCAG

TACAGOCACCAAGGACACCTACGACGOCCTTCACATGCAGGOCCTEOODOCTCG CTAA
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[FIG. 7f]

18 sequence of CO19 CAR_eulD13T

GACATCCAGATGACACAGACTACAT LT CCTETC T LCTCTC TG GG AGACAGAGTCACCATCAGT TGLAGGE
CAAGTCAGGACATTAGTAAATATTTAAATTGGTATCAGCAGAAACCAGATGGAACTGTTAAACTCCTGATCTAL
CATACATCAAGATTACACTCAGGAGTCCCATC AAGGTTCAGTEGLAGTEGGETCTE GAACAGATTATTCTCTCAC
CATTAGCAAC TG GAGCAAGAAGATAT TGUCACTTACTTTTGLCAACAGGGTAATACG CTTCCGTACACGTTC
GEAGGGGGGACCAAGCTOGAGATCACAGSTOGCGLTOGCTCGGGOGGTOGTROGTLGLGTGGLGGLGGA
TCTGCAGGTGAARCTECAGGAGTCAGEACCTEGCCTEGTEEOGCCCTCACAGAG CCTETCOGTCACATGCACT
QT T AGGGGTC T AT TACCOGACTATG G TG TAAGCTGGAT TOGL CAGCCTOCACGARAGGETCTGGAGTGGT
TGGGAGTAATATGGGGTAGTGAAACCAC ATACTATAATTCAGCTC TC AAATCC AGACTGACCATCATCAAGGAL
AMCTCCARGAGOCAAGTTTTCTTAARAATCARCAGTCTCCAAAMCTGATGACACAGCCATTTACTACTGTGLCA
A AT TAT TAC TAC GG TG GTAGCTATECTATG GACTACTE GG GO CAAGEAA CCTCAGTCACCGTC TCCTCA
ACCACGACGLCAGCECCOCGACCACCAACACTGGCGCCCACCATOGC TAGCCAGCCCCTETCCCTGLGLCC
AGAGGLETELCGELCARCEECEEEEEECECAGTECACACGAGEGGECTEEACTTCGLCTETGATATCTAL
AT GGG GO T TG GG AC T TG TG GTOCTTCTOC TETCACTG GTTATCACCCTTTACTGC
COGTTTCTCTGTTGTY
AAACGEGGCAGAAMGAAM TCCTCTATATAT TCARAC ARCCATT TATG AGACCAGTAC AAAC TACTC AAGAGE
AAGATGG L TOTAGC TECLGATTTLCAGAAGAAGAAGAAGGAGGATGTGAACTG
AGAGTGAAGTTCAGCAGGAGCGLAGACGLLCCCGLGTAC AAGCAGOGCCAGANCCAGCTCTATAACGAGLT
CAATCTAGGACGAAGAG AGCAGTACGATETTT TGGACARCAGACGTEECOGECALCCTCAGATGEGGGEA
AMGOOGAGAAGGAAGAACCCTCAGGAAG GCCTOTACAATGAACTECAGAAAGATAAGATGGOGRAGGLCT
ACAGTGAGATTGGHATGAAAGGLGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAG

TACAGCCACCAAGGACACCTACGACGOCCTTCACATGCAGGOOCTGCCCCCTCGITAA GTCGACA
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[FIG. 7¢g]
19, EFla-promoter

Cgtgaggetergghgecegtcagtgggeagagegacategeccacagiceeegagaagitggggagagaggtrggeastigaacceg

gtgectagagaaggiggrgeggggtaaactgggasagigatgiegigtactggelicgeetititcccgagg glgagggagaaccgtat

ataagigragtagtogoogtysacgtictitticgeaacgagtttgecgocagaacacaggtaagigoegtgtgtagticeegegggectyg
ceteittacgggtiatggacciigegtgectigasattacitccacciggetgragtacgtgaticigatcecgagettcgggitggasgtgagt
G0gagagticgaagiitigegeiizaggagecettogoctiglgctigagiig ag i c 0190 0egoiaeagel aegglacga

akciggtggeaccitegegoctgtetcgetgaittcgataagtetctagecatitasaatiitigatgaccigetgegacgatititticiggeasg

atagtritgtasatgegggecasgatcigeacaciggtatitcggtittiggggeogogggeggogacggggereghgogicccagegra

catgtieggegaggeggggecigegagegeggecaccgagasteggacgggagiagicticasgeiggeeggectetatggigeatgy
coicgogrogeogigtatogorccgaoctygaoggcaagactggrorggtoggaccagtigogtyageg gaaagatggeogritoncy
geeeigetgeaqagag hiaaitggaggac g agcoclegagaganegagegggiyaglcacccacacaaaggaasaggpecttts
cgtecteageegtogeticatgtgactecactgagtaceggge geegtecaggeacciegattagictegageittggagtacgtegtetita
997939935253 9gttatgcgatggagtiteccacacigagigggtagagactgaagitaggaragetiggeacigatgtaatct
cetiggaattigeectititgagtitogatetiggicaticicasgeeicagacagiggiicasagiitttetteeatticaggtateglga
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[FIG. 7h]

0. COB-a leader sequence

GEATCCATGG CCTTACCAGTGACCGCCTIGCTCCTGLCGCTEGCCTTGCTGC TCCADGOCELCAGGLCG

21. Flag
L T

22, CD193cFv
GACATCCAGATGACACAGACTACATCCTCCCTGTCTGOCTCTC TG GAGACAGAGTCACCATCAGTTGCAGEG
CAAGTCAGGAC ATTAGTAARTAT TTAAATTGGTATCAGCAGAAACCAGATGCAACTCTTAAMCTCCTGATCTAC
CATACATCAAGATTACACTCAGG AGTCOCATCAAGCTTCAGTGGCAGTEGETI TG GAACAGATTATTCTCTCAC
CATTAGCAACCTEGAGCAAGARCATAT TGO ACTTACTTTTGCCAAC AGGGTAATACGCTTCOGTACACETTC
GLAGLLGGGACCAAGCTEEAGATCACRG G TE GO TR (TG GOTECTEELTUGGLTELOEELEGA
TCTGAGETEAAACTGCAGGAGTCAGEALCTEGLCTEETEECECOCTCACAGAGCCTETCOGTCACATGCALT
CTCTCAGGGGTCTCATTAC COGAC TATGGTE TAAGC TECGAT TOGCCAGCCTCCACGAAAGGETCTEGEAGTEEE
TEGCAGTAATATGGEETAGTGAALC CACATACTATART TCAGCTCTCAAATCC AGACTEACCATCATC AAGGAT
AACTOCAAGAGOCAAGTTTTCT TAAAAATG AACAGTCTGCAAAC TEGATGACACAGCCATT TACTACTGTGCCA

AACATTATTACTACGGETEGTAGCTATG CTATGCACTAC TG GG GOCAAGGARACCTCAGTCACCGTCTOCTCA

23. CDE/Hinge/Transmembrane Sequence
ACCACGACGLCAGCELCGLGACCACCAACACCGGLGOCCACCATCGCTAGCCAGCCOCTETCCCTGOGCCC
AGAGGCGTECOGGLCAGCGGCEEEEEGIGCAGTECACACGAGEGEECTEGACTTCGCCTGTGATATCTAC

AT TEG GG T TG GGG GACT TETEGGETCCTICTCC TG TCAC TG GTTATCACCCTTTACTGE
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[FIG. 7i]

24 CD3z

AGAGTGAAGT TCAGCAGGAGLGCAGACGCLCCCGLOTALAAGT AGGG LT AGAACC AGL TCTATAACGAGLT
CAATCTAGGACGAAGAGAGGAGTACGATCTTT TGGACAAGACACGTEECCGEGACCCTCAGATEG GEEGA
ARGLCGAGAAGCAAGAACCCTCAGGAAGGCCTETAC AATGAACTOC AGAAAGATAAGATOLOGGAGGCCT
ACAGTGAGATTGLGATCAAAGGOGAGCGCGEAGEEEAAGE GG ALGATGGOCTTTACCAGGGTCTCAG

TACAGCCACCAAGGACACCTACGACGLCCTTCAC ATGLAGGLCCTGCOOCCTOG CTAS

25, Wooddhuck/PRE

Atcaacchctggattacaaaatitgigaasgatigactgglaticitaactatgtigetecitttacgctatgtggatacgcigetitaatgecttiy
tatcalgetattgettceegtatggetitcatttictoctocigtataaate ciggttgetgteicittatgaggagttgiggeeegtigieaggeaa

ggeatigeeaccaceigteagetcetticegggactitegetiteee
cotecctatigocacggoggaactoatogoogoctgectigonogigciggacag gggcivggcigigggeactgacaatioogiggigt
tgtcggggaagcigacgtectitccatggeigetcgesigtgtigacacciggattcigegegggargtecticigetacgtoccticggeectc
aptccageggacclioticiege gpotgetqeeggetetgiageeeiicegegicticgectiegeceteaga gagtoggatetocetty
ggecgectocoogeciy

26. Rjregion
GGG T I TG T TAGACCAGATC TEAGCC TG CAGC TCTCTEGC TAAC TAGGGAAL CCACTGCTTAAGOCTC

ARTAAAGCTTGCCTTGAGTGCTTCA
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[FIG. 8]
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[FIG.9]
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[FIG. 10]
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A CAR expression (Day 14)
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[FIG. 11]
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[FIG. 12b]
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[FIG. 14b]

B. Photon value
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[FIG. 15 ]
A MIS imaging
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[FIG. 16]
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[FIG. 17]
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A. % of CAR-T cells in mouse blood
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