WO 2020/032784 PCT/KR2019/010244
1/23

[5=1]

muMVR_VH QVQLKESGPGLVAPSQSLSITCTVSGFSLS [RYSVH]WVRQPPGKGLEWLG [MIWGGGSTDYNSALKS ]
AAV40168 QVQLOESGPGLVKPSETLSLTCTVSGGSIS[SYYWS]WIRQPPGKGLEWIG[YIYYNGSTNYNPSLKS]
huMVR.H1l QVQLOESGPGLVKPSETLSLTCTVSGGSIS[RYSVH]WIRQPPGKGLEWIG [MIWGGGSTDYNSALKS]
huMVR.H2 QVQLOESGPGLVKPSETLSLTCTVSGHSLS [RYSVHIWIRQPPCGKGLEWLG [MINGGGSTDYNSALKS]

muMVR_VH RLSISKDNSKSQVFLRMNSLQTDDTAMYYCAR [NEGDTTAGTWFAY]WGQGTLVIVSS
AAV40168 RVTISVDTSKNQOFSLKLSSVTAADTAVYYCAR[VMGIABAGYYFDY]WGQGTLVIVSS
huMVR.Hl1 RVTISVDTSKNQFSLKLSSVIAADTAVYYCAR[NEGDTTAGTWFAY]WGQGTLVIVSS
huMVR.H2 RITISKDNSKNQVSLKLSSVTAADTAVYYCAR[NEGDTTAGTWFAY]WGQGTLVTVSS

[5=2]
muMVR_VL DIQMTQSSSYLSVSLGGRVTITC |[KASDHINNWLA]WYQQOKPGNAPRLLIS [GATSLET]
hu4D5 DIQOMTQSPSSLSASVGDRVTITC [RASQDVNTAVA]WYQQOKPGKAPKLLIY [SASFLYS]

huMVR.L1 DIQMTQSPSSLSASVGDRVTITC[RASDHINNWLA]WYQQOKPGKAPKLLLY [GATRLES]
huMVR.L2 DIQMTQOSPSSLSASVGDRVTITC [KASDHINNWLA]WYQQKPGKAPKLLIS [GATSLET]

muMVR_VL GVPSRFSGSGSGKDYTLSITSLQTEDVATYYC[QOYWSTPFT]FGSGTKLEIK
hu4D5 GVPSRFSGSRSGTDFTLTISSLQPEDFATYYC[QQHYTTPPT] FGOGTKVEIK
huMVR.L1 GVPSRFSGSGSGTDYTLTISSLOPEDFATYYC[QQYWSTPFT]FGEGTKVEIK
huMVR.L2 GVPSRFSGSGSGHDYTLTISSLOPEDFATYYC[QQYWSTPFT]FGQGTKVEIK

[5=3]
muMVR huMVR.L1H1 huMVR.L2H2
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7. Variable region of hubVRH2 heavy chain

QYQLQESGPGLYKPSETLSLICTVSGFSLSRYSVHWIRQPPGRGLEWLGMIWGGGSTDYNSALKSRITISKDNEK

NOVSLKLSSVTAADTAVYYCARNEGDT TAGTWEAYWGQGTLVTVES

8. Variable region of hubtVR L2 Light chain

DIQMTQSPSSLSASVGDRVITTCKASDHINNWLAWYQQKPGKAPKLLISGATSLETGVPSRFSGSGSGKDYTLTIS

SLQPEDFATYYCOOQYWETPFTFGQGTRVEIK

9. scFv of huMVRL2H2

DIQMTQSPSELEASVGDRVIITCKAS DHINNWLAWYQQKPGKAPKLLISGATSLETGVPSRFSGSGEGKDYTLIIS
SLQPEDFATYYCQQYWSTPFTFGQGTKVEIKGGGGSGGEESGEEGEQVQLQESGPGLVKPSETLSLTCTVSGFSL
SRYSVHWIRQPPGKGLEWLGMIWGGGSTDYNSALKSRLTISKDNSKNOVSLKLSSVIAADTAVYYCARNEGDTT

AGTWFRAYWGQGTIVIVES

10. Variable region of hubVR H1 heavy chain
QVQLQESGPGLVKPSETLSLTCTVSGGSISRYSYHWIRQPPGKGLEWIGMIWGGGSTDYNSALKSRVTISVDTSK

NOQFSLELSSVTIAADTAVYYCARNEGDTTAGTWRAYWGQGTLVTYSS

11. Variable region of hubMVR.L1 light chain

DIQMTQEPSSLEASVGDRYVTITCRASDHINNWLAWYOQQKPGRAPKLLLYGATRLESGVPSRFEGEGSGTDYTILTL

SSLQPEDFATYYCQUYWSTPFTFGGGTRVEK
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12 scFv of hubdVRLIHL

DIOMTQSPSELEASVGDRVIITCRASDHINNWLAWYQQKPGKAPKLLLYGATRLESGVPSRFSGSGSGTDYTLTL
SSLQPEDFATYYCQOYWSTPFTFGGGTRKVEIKGGGGEGEEGEGGGEEQVQLOESGPGLVEPSETLELTCTVEGG
SISRYSVHWIRQPPGRGLEWIGMIWNGGGSTDYNSALKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARNEGDT

TAGTWFAYWGQGTLYTVES

13. 4-1BB signaling domain

KRGRKKLLYIFKQPFMRPVQTTOEEDGCSCRFPEEEEGGCEL

14, euCD137

RESYVKRGREKLLVIFKQPFMRPVOTTQEEDGCSCRFPEEEEGGCEL
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15. sequence of MYRLIHZ CAR
GATATTCAGATGACCCAGTCCCCGAGCTCCCTGTCOGLUTCTGTE GGCEATAG GG TCACCATCACCTGCAAGG
CCAGTGACCACATCAACAACTGOUTGGLCTGGTATCAACAGARACCAG G AARAGCTCCGARACTACTGATCA
GOGGCECCACCTCICTOGARACCGGAGTCCCTICTCGOTTCTCTIGGTICCGGATC TG GG AAGGATTACACTCT
GACCATCAGCAGTCTGCAGCCGGAAGACTTCGLAACTTATTACTGTCAGCAGTACTGGTCCACCCCLTTICALC
TICCGACAGGGTATCAAGGTCGAGATCAAAGGCGLAGGUGGATCTEGLGGUGGAGGAAGTEELEGAGEEG
GGATCTCAGGTGLAGCTOCAGGAGTCRGELCCAGGACTEETRAAGCCTTCGRAGACCCTETCCCTCACCTGE
ACTGTCTCTGGTTTCTCCCTGAGTCGGTACTCTGTGCATTGGATCCGGCAGCCCCCAGGGAAGGGACTEGAGT
GOCTGGEGATGATCTGEEGAG GCGGCAGCALCGATTACAACAGTGLCCTGAAGTCLCCACTGACCATATCA
AAGGACAACTCCAAGAACCAGGTGTCCTTGAAGCTGAGLTCTGTCGACCGCTGUGHACACGGLCGTGTATTAC
TGTGCGAGAAATGAGGGCGATACCACCGLCGGCACTTGGTTTGCCTATTGGGGCCAGGGAACCCTGGTCACC
GICTCCTCAACCACGACGUCAGCGCCE COACCATCAACACCOOUGLLCACCATCOLTAGCCAGCLLLTGRTCC
CTGUGCCCAGAGGUGTGLCGGCCAGLGLUGHEGEEEUECAGTGLACACGAGGGGELTGGACTTCGCCTIGTG
ATATCTACATCTGGGUGCCCTTGGCCGGGACTTGTGGGGTCCTICTCCTGTCACTGGT TATCACCCTTTACTGCA
AACGGGOLAGAAAGAAACTCCTOTATATAT TCAAACAACCATTTATGAGACCAGTACABACTACTCARGAGEA
AGATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTG
AGAGTGAAGTTCAGUAGGAGLOLAGACGULCCIGUGTACAAGCAGGLCCAGAACCAGCTCTATAACGAGLT
CAATCTAGGAUGAAGAGAGGAGTACGATGTTTIGLACAAGAGACGTGLUCGGGALLCTGAGATGLGLEGA

AAGCCGAGAAGGAAGAACCCTCAGGAAGGCCTETACAATGAACTGCACAAAGATAAGATEGUGGAGGLLT

ACAGTGAGATTGGGATGAARGGLCGAGLGUCGGAGELGUAAGGGOUACGATGGLLTTTACCAGGGTCTCAG

TACAGCCACCAAGGACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAA
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[X=7d]
16. sequence of MVRLZHZ CAR euCD137

GATATTCAGATGACCCAGTCCCCOAGCTCCCTETCCGLCTLTOTO GGCGATAGGGTCACCATCACCTGCAAGG

CCAGTOACCACATCAACAACTCGCTGBLCTORTATCAACAGAAALCAGGAABAGCTCCGAMACTACTGATCA

GUEECCCCACCTCTCTGGAAACCGGAGTCOCTTCTCGCTTICTCTGGTTCCGGATCTC GG AAGGATTACACTCT

GACCATCAGCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAGTACTGGTCCACCCCCTTCACT
TTCGGACAGGGTACCAAGGTOGAGATCAAAGGLGLAGGLCEGATCTEGUGGIGCAGGAAGTGELGGAGGS

GGATCTCAGGTGCAGCTGCAGGAGTUGOLUCCAGGACTECTGAAGLCTTCGGAGACCITGTCCLTCACCTGL

ACTGTCTCIGETT TCTCCCTGAGTCL GTALTCTGTGCATTGGATCCG GCAGCCCLCAGGGAAGGGALTGGAGT

GELTCGGGATGATCTOLEGAGGUEGUAGCACTGACTACAACAGLGLLCTRAAGTCCUGACTGACCATATCA

AAGGACAACTCCAAGAACCAGGTETCCTTCAAGCTGAGLTCTGTCACCGLTOLGGACACGGLCGTGTATTAL

TGTGCCAGAAATCGAGGGCBATACCACCGCCOGLACTTGETTTGCCTATTG GGG CCAGGGAACCCTGETCALC

GTCTCCTCAACCACGACGECAGUGCCGCOALCACCAACATCORLGLCCACCATCGLTAGLCAGLCCCTGTLC

CTGCGLCCAGAGGLETGUCGELCAGLGGUGGEGEELECAGTECACACGAGEGGEUTGGACTICGLLTGOTS

ATATCTACATCTGOGLGLLCTTGGLLGGGACTIGTGGEGTCCTTICTCCTGTCACTGGTTATCACCCTTTACTGE

COTTICTCTETICTTAAACGGGOCAGAAAGAAACTCCTETATATATTCARAACAACCATTTATGAGATCAGTACA
AACTACTCAAGAGGAAGATGGCTGTAGCTGCCGATT TCCAGAAGAAGAAGAAGGAGGATGTGAACTG
AGAGTGAAGTTCAGCAGGAGLGLAGACGLCCLOGUGTACAAGCAGGGLLAGAACCAGCTCTATAACGAGCT
CAATCTAGGALGAAGAGAGGAGTACGATGTTTTOLACAAGAGACGTEELCGEGACCOTCAGATEE GLEGA
AAGCCGAGAAGGAAGAACCCTCAGGAAGGLUTCTACAATGAACTGCAGAAAGATAAGATGGLGGAGGLLT
ACAGTGAGATTGGGATCAAAGGUCAGLGCCGLAGGRGECAAGGGGCALGATGGLCTTTACCAGGGTCTCAG

TACAGCCACCAAGGACACCTACGACGCCCTTCACATOCAGGLCCTGLCCCCTCGCTAA
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[5=7e]
17. sequence of D19 CAR
GACATCCAGATGACACAGACTACATCCTCCCTGTCTOCCTCTCTGGGAGACAGAGTCACCATCAGTTGCAGGG
CAAGTCAGGACATTAGTARATATTTAAATTCGTATCAGUAGAAALCAGATGGAACTGTTAAACTCCTGATCTAC
CATACATCAAGATTACACTCAGGAGTCCCATCAAGGTTCAGTGGCAGTGGGTCTGGAACACGATTATTCTCTCAC
CATTAGCAACCTGGAGCAAGAAGATATTGCCACTTACTTTTGCCAACAGGGTAATACGCTTCCGTACACGTTC
GOAGGGGGEACCAAGCTGGAGATCACAGGTGGUGGTEECTCGEGLEGTEETOGETCOEGETGGLGECGGA
TCIGAGGTGALMACTGCAGGAGTCAGEACCTGLCCTCETR GG LOCTCACACAGCCTGTCOGTCACATGCALT
GICTCAGGGOTCTCATTACCCGACTATGGTGTAACLTGEATTOGLCAGLCTCCACGARAGGGTCTGGAGTEGEL
TGGGAGTAATATGGGGTAGTGAAACCACATACTATAATTCAGCTCTCAAATCCAGACTGACCATCATCAAGGAL
AACTCCAAGAGLCAAGTTTICTTAAAAATGAACAGTCTGCAARCTGATGACACAGUCATTTACTACTGTGLCA
AACATTATTACTACGGTCGTAGCTATGCTATGGALTACTGL GGLCAAGGARCCTCAGTCACCGTCTCCTCA
ACCACGACGUCAGCGUCCUGACCACCAACACOGLCEULCALCATCOUTAGLCAGCCCCTGTCLCTGLGLCC
AGAGGCOTGCOGELCAGCGLLGEEEELICTAGTGCACACGAGGEEELTGGALTTCGLCTLTGATATCTAC
ATCTGGGUGLCCTTOOLCOEEACTTGTEGEGTCCTTOICCTGTCACTEGTTATCACCCITTACTGO
AAACGLEEECAGAAAGAAALTCCTGTATATATTCARACAACCATT TATGAGACCAGTACAAACTACTCAAGAGG
ABGATGGCTGTAGCTECCGATTTCCAGAAG AAGAAGRAGGAGGATGTGAACTG
AGAGTGAAGTTCAGCACGGAGCLCAGACGCCCICGUGTACAAGCAGGGUCAGAACCAGCTCTATAACGAGLT
CAATCTAGGACGAAGAGAGGAGTACGATETTTTOGACAAGAGALGTLGULGEGACCCTCGAGATGGLGEGA
AAGCCGAGAAGGAAGAACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGLCT
ACAGTGAGATTGGGATGAAAGGCGAGCGCCGGAGGGGECAAGGGGCACGATGGCCTTTACCAGGGTCTCAG

TACAGCCACCAAGGACACCTACGACGOCCTTCACATOCAGGLLCTECCCCCTOGUTAA
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18 sequence of COL9 CAR suCD137
GACATCCAGATGACACAGACTACATCCTCCCTGTCTGLCTCTCTGORAGACAGAGTCACCATCAGTTGLAGGG
CAAGTCAGGACATTAGTAAATATTTAAATTGGTATCAGCAGAAACCAGATGLAATTGTTAAACTCCTGATCTAC
CATACATCAAGATTACACTCAGGAGTCCCATCAAGGTTCAGTOGUAGTCCGTLTCGAACAGATTATTCTCTCAC
CATTAGCAACCTGGAGCAAGAAGATATTGLCACTTACTTTTGCCAACAGGGTAATACGCTICCGTACACGTTC
GLAGGGOGGACCAAGLUTGCAGATCACAGETOGUGETGRLUTCEGHUCRTCETOOLTCGGETEGIGGLGGA

TCTGAGGTGAAACTECAGGAGTCAGGACCTGLCCTGETGGUGCCCTCACAGAGCLTGTCCGTCACATGCACT

GTCTCAGGGGTCTCATTACCCGACTATGGTGTAAGCTGGATTCGCCAGCCTCCACGAAAGGGTCTGGAGTGGE

TGGOAGTAATATEGCGTAGTCARACCACATACTATAATTCAGCTCTCAAMATCCAGACTCACCATCATCAAGGALC

AACTCCAAGAGCCAAGTTTTICTTAARAATGAACAGTCTGCARACTOATGACACAGCCATTTACTACTGTGICA

AACATTATTACTACGGTGGTAGCTATGCTATGGACTACTGGGGCCAAGGAACCTCAGTCACCGTCTCCTCA

ACCACGACGLCAGCGCCEUGACCACCAACACCGLOGLCCACCATCGCTAGLCAGLLCCTGTCLCTGLGLCT
AGAGGUGTELLGGCCAGCGGCEEGEOECGLAGTCCACACGAGEGGGLTGGACTTCGCLTGTGATATCTAC
ATCTGGGUGCOLTTEGCCEOGACTTGTGOGGTCCTICTCCTOTCACTGGTIATCACCCTTTACTGL
CETTICTCTGTTIGTT
ARACCGOGCAGAAAGAARCTCCTGTATATATTCABACAACCATTTATGAGALCCAGTACARACTACTCAAGAGG
AAGATGCCTCTAGCTCLCGATTTCCAGAAGAAGRAGAAGGAGCATGTGAALTG
AGAGTGAAGTICAGCAGGAGCGUAGACGLILCCGLGTACAAGLAGGGLCAGAACCAGLTCTATAACGAGCT
CAATCTAGGACGAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGELIGGGACLUTGAGATGGGGEGA
AAGCCCAGAAGGAAGAACCCTCAGGAAGGLCTOTACAATGAACTGCAGAAAGATAAGATGELGGABGLCT
ACAGTGAGATTGGGATCAAAGGIGACGCGLCGRAGGEOLAAGGGGUACGATOGCCTTTACCAGGGTCTCAG

TACAGCCACCAAGGACACCTACGACGCCCTTCACATOLAGG LCCTGCLCCCTCGLTAA GTCGACA
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19 EFla-promoter
Cgtgaggctecggtgecegteagtgggeagagegeacategeccacagteccegagaagttggggggaggggteggeaatigaaccy
gtgectagagaaggiggoycgogytaaactggyasagtgatotegigtactggctcegectititcecgagagtoggggagaaccgtat
ataagigcagtagtegoegtoaacotictttttcgcaacggattigoogacagaacacaggtaagtgecgtgtatggttccogegggectag
coictitacgyotisiggoectigogigectigaattacticcacciggetgragiacgtgatictigatecagageticgggtiggaagiaggt
gggagagticgaggeatigegettaaggagecccttcgectcgtgatigagtigaggeciggectgggegetggggacgeagegtgega
atctggtggeaccttcgogectgictegetgetttegataagictciagocatitaaaatiittigatgacctgetyrgacgeititittcigycaag
atagtctigtaastgegggocaagatetgeacactgglatitcggtittiggggoegegugoggegacgyggencgigogicccagegea
catgticggegaggeggggecigegagegeggecaccgagaatoggacgggggtagtetcaagetggeeggecigeiciggigecigy
cctegigocgeegigiatogocetgeoctyggogocaagyetggeccggteggeaccagtigegtaageggaasgatggoogeticcey
geectgotgeagggageteaaaatggaggacgeggogeicgggagagoeggucgggtyagteacceacacaaaggaaaagggectite
cgtoctcageegiogeticatgtgactceactgagtacegggogocgtocaggeaccicgatiagticicgagetttigoaglacgicgicttta
gytigggaggagggoittiatgcgatygagiticeccacactgagtygyliggagacigsagtiaggecagetiggeactigatgtaatict

cettggaattigeectittigagtttggatetiggicaticteaagecicagacagiggticaaag itttiticiiccatitcagatgtogiga
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20, CD8-u leader sequence

GGATCCATGGCCTTACCAGTGACCGCCTTGCTCCTGCCGLTEGCCTIGCTEUTCCALGLLGLCAGGLCG

21. Flag

gactacaaggacgacgatgacaag

22: CD19scPy
GACATCCAGATGACACAGACTACATCCTCCCTGTCTGLCTCTCTOGGAGACAGAGTCACCATCAGTTGCAGGG
CAAGTCAGGACATTAGTAAATATTTAAATTGGTATCAGCAGARAACCAGATGGAACTETTAAACTCCTGATCTAC

CATACATCAAGATTACACTCAGGAGTCCCATCAAGGTTCAGTGGCAGTGGGTCTGGAACAGATTATTCTCTCAC

CATTAGCAALCTGGAGCAAGAAGATATTGCCALTTACTITTGCCAACAGGGTAATACGETTCCGTACALGTTC

GGAGGGHEGCACCAAGLTGGAGATCACAGGTGGCGETEEITCGEELEETEETGLETCCGETHEUEEIGEA

TCTGAGGTCAAACTGUAGGAGTCAGGACCTGGCCTGGTGEUGUCCTCACAGAGCLTOTCCGTCACATGCALT
GTCTCAGGGGTCTCATTACCCGACTATGGTGTAAGUTGGATTCGCCAGLCTCCACGAAAGGETLTGGAGTEGC
TEGCAGTAATATOGGGTAGCTGAAACCACATACTATAATTCAGCUTCTCAMATOUCAGACTCALCATCATCAAGGAL
AACTCCRAGAG CEM&WT‘ZCT?@MMGAACAGTCTGCMACT&ATE ACACAGCCATTTACTACTGTGLCA

ARCATTATTACTACGGTOGTAGCTATOCTATGGACTACTOGGGCCAAGGAACCTCAGTCACCGTICTCCTCA

23 C&Sfﬂingeﬁmmmam&arxe Sequence

ACCACGACGUCAGUGCCGLGACCACCAACACCGOUGLCCACCATCOCTAGLLAGLLCCTETLLCTGOGLCT

AGAGGCGTGCCGECCAGCGGCGEGEGGCGCAGTGCACACGAGGGGGCTGRACTTCGCCTGTGATATCTAC

ATCTGGGCGCCCTTEGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACTGE



WO 2020/032784 PCT/KR2019/010244
13/23

[%71]
24.CD3z
AGAGTGAAGTTCAGCAGGAGCGUAGACGLCLCCOUGTACAAGCAGGLCCAGAACCAGCTCTATAACGAGCT
CAATCTAGGACGAAGAGAGGAGTACGATGTTT TGCACAAGAGACGTCGLCCGGGACLCTGAGATELGGGGA

ARGUCGAGAAGGAAGAACCCTCAGGAAGGCUTGTACAATGAACTGCAGAAAGATAAGATGL LGGAGGLCT

ACAGTGAGATTIGGGATGAAAGGCGAGLGLLGGAGLGLLAAGGOGLACGATGRUCTTIACCAGEGTCTCAG

TACAGUCACCAAGGACACCTACGACGLLCT TCACATGUAGGLCCTGCCCCCTICGUTAA

25. Woodchuck/PRE

Atcaaccictgoatiacaaaattigigaaagatigactgglaticiisaciatgtigotoctittacgctatgiggatacgoigaitiaatgoctitg
tatcatgetatigeticcogtatggetticattitctectectigtatazatcclggtigetgictetitatgaggagtigtggeocgtigicaggeaa
cgtggegtggtatgeacigigittgetgacgcaacceccactggiiggogeatigecaccacctgteagetectticogggactitogetitoce
ceicectattgocacggoggaactcatcgecgectgectigoccgaigotggacaggggeicggetgtigggractgacaaticegiggiat
tgtcggggaagcigacgicctitecatggetgetogectgtotigocacciggaticigogegggacgtectictgetacgtoacticggeecte
astccageggacciiociicoogeggectgetgeeggetctgeggeatoticogogicticgecticgoocicagacgagtoggatcteoctity

ggccgostcccogecty

26. Riregion

GGEGTCTCTCTGGTTAGACCAGATCTGAGCCTEEGAGLTCTCTEGCTAACTAGGGAACCCACTGOTTAAGLLTC

AATAAAGCTTGLCTTGAGTGLTTCA
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A WVIS imaging
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A. % of CAR-T cells in mouse blood
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B. Number of CAR-T cells in mouse blood
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