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CAR "Armored” CAR

Armored CARs: T Cells modified to
express the chimeric antigen receptor
(CAR) dlone are subject to suppression
within the hostile tumor
microenvironment.  Further modification

of these cells to express secretable
% sciv (e.g. PD-1, PD-L1, CTLA-4 or

CD47 blocking) have improved anti-
VW

tumor function due to their ability to
Secretable scFv

modulate the tumor microenvironment
and resist suppressive factors

IJI scFv(Vy+V) ) ¢signaling domain
Secretable scFv

S
\
Transmembrane ] CD28 costimulatory
2" domain d domain
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86H12 2VH 86H1 2. ZVL

FIG. 2A

Secretable anti—CD47 sckv structur

(a) Secretable tCD47 F d ned to include kpp(x)
leodersq e to allow rtt fth pt . The variable

heavy(Vy) a d lght(VL) l nked with @ gly I k r(G4S)
nd a myc-tag pep’ude ncluded to H d tection of the sckv.
(b) The secreta bl scFv I nked to the 1928z CAR construct using
a P2A lm nt a h n.
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1928z—-2A-B6H12.2 (kappa leader) sequence

atggctcteccagtgactgeectactgettcecctagegettctectgeatgeagaggtgaagetgeageagtetggg

gctgagetqgtgaggectqggtecteagtgoagatticetgeaagqettctggetatqeattcagtagetactggatgaa
ctgggtgaageagaggectggacagqqtettqagtggattggacagatttatectggagatggtqatactaactacaat
ggaaagttcaagggtcaagccacactgactgcagacaaatectecageacagectacatgeagetceageggectaacat
ctgaggactctgeqqtctattictqtqcaagaaagaccattagttcggtagtagatttctactttgactactqgggecaagq
gaccacggtcaccgtctecteaggtggaggtggatcaggtggaggtggatctagtggaggtggatetgacattqage
tcacccagtctecaaaattcatgtecacatcagtaggagacagggteagegteacctgcaaggecagtcagaatgtgggt
actaatqtagectggtatcaacagaaaccaggacaatctectaaaccactgatttacteggeaacctaccggaacagtqg
agtcectgategettcacaggeagtqgatetgggacagattteacteteaccatcactaacqtgeagtctanagacttgge
agactatttctgtcaacaatataacagqtatccgtacacqtecggaggqgggaccaagetggagatcaaacqggegge
cqcaattqaagttatgtatectectecttacctagacaatgagaagageaatggaaccattatecatqtqaaagggaaaca
cctttgtccaagteeectattteeeggacettctaageccttttgggtqetggtqqtagttqgtagagtectggettgetata
gcttqtagtaacagtggectttattattttctggqtgaggagtaagaggageagqetcctgeacagtgactacatgaac
atgactecccgecgeccegggeccaccegeaageattaccagecctatgecccaccacgegact tegeagectategete
cagagtgaagttcageaggagegeagageceeccgegtaccageagggecagaaccagetctataacgagetcaatet
aqggacgaagagaqqagtacqatgttttggacaagagacqtggecgggaccetgagatgggggqaaagecgagaag
gaagaaccctcaggaaggectgtacaatgaactgeagaaagataagatggeggaggectacagtgagattgggatga

aaggcgagegecggaggggcaaggggeacgatggectttaccagggtctcagtacagecaccaaggacacctacga —
cqeecttcacatgeaggeectqeccectegeggatetqgageaacaaacttcteactactcaaacaageaggtgacgtgg -
aggagaatcecggacccatggagacagacacactcetgetatgggtactgetgetetogattecaggttecactggtgac —
gaggtgcagetggtggagtccggggqagact tagtgaagectggagggtecctgaaactetectgtgeagectetgga
ttcactttcagtggctatggcatgtcttgggttegecagactccagacaagaggetggagtgggtegeaaccat tactagt
ggtggtacttacacctactatccagacagtqtgaaggggcqatteaccatetccagagacaatgecaagaacaccetgta
cctgcanatagacagtctgaagtctgaggatacagecatatatttctgtqcaagateectegegggaaatgetatggacta
ctggggtcaaggaacctcagtcaccqtetectcaggtggaggtggatcaggtggaggtogatctggtggaggtqgate
tgacattqtgatgactcagtetecagecaccetgtetqtgactccaggagatagagtetetetttcctgeagggecagecag
actattagegactacttacactggtatcaacaaanatcacatgagtctecaaggettcteatcanatttqetteccaatecattt
ctgggatcccetccaggttcagtggeagtggatcaggetcagatttcactcteagtatcaacagtqtggaacctgaagatg

ttgqagtgtattactgtcaaaatggtcacggetttecteggacgttcggtggaggcaccaagetggaaatcaaagaacaa —
aaactcatctcagaagaggatctqtaa

FIG. 5
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4H1128z-2A-B6H12.2 (kappa leader) sequence

CATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAG ]
CTGCAGGAGTCAGGGGGAGGCTTCGTGAAGCCTGGAGGGTCCCTCAAAGTCTCCTGTGCAGC
CTCTGGATTCACTTTCAGTAGCTATGCCATGTCCTGGGTTCGCCTGAGTCCGGAGATGAGGCTG
GAGTGGGTCGCAACCATTAGCAGTGCTGGTGGTTACATCTTCTATTCTGACAGTGTGCAGGGA
CGATTCACCATTTCCAGAGACAATGCCAAGAACACCCTGCACCTGCAAATGGGCAGTCTGAGG
TCTGGGGACACGGCCATGTATTACTGTGCAAGGCAGGGATTTGGTAACTACGGTGATTACTATG
CTATGGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGT
GGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCCAGTCTCCATCCTCCCTGGCT
GTGTCAGCAGGAGAGAAGGTCACTATGAGCTGCAAATCCAGTCAGAGTCTGCTCAACAGTAG
AACCCGAAAGAACCAGTTGGCTTGGTACCAGCAAAAACCAGGACAGTCTCCTGAACTGCTG
ATCTACTGGGCATCCACTAGGCAATCTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGG

ACAGATTTCACTCTCACCATCAGCAGTGTGCAGGCTGAAGACCTGGCAGTTTATTACTGCCAG |
CAATCTTATAATCTACTgcaacaaacttctcactactcaaacaageaggtgacgtggaggagaateccggacceat -
ggagacagacacactcctgctatgggtactgetgetetgggttceaggttccactggtgacgaggtqcagetggtogag —
tccgggggagacttagtgaagectqgagogtecctganactctectgtgeagectctggattcactttcagtogetatgq
catgtcttggqttcgecagactccagacaagaggetggagtggatcgeaaccattactagtggtggtact tacacctact
atccagacagtgtgaaggggegatteaccatctccagagacaatgecaagaacaccetgtacctgeaaatagacagtct
gaagtctgaggatacagecatatatttctgtgcaagatecctegegggaaatgetatggactactggggtcaaggaace
tcagtcaccgtctcctcaggtqgaggtqgatcaggtggaggtggatctqgtagagetggatctgacattgtgatgact
cagtctecagecaccetgtetgtgactecaggagatagagtetetetttectgeagggecagecagactattagegacta
cttacactggtatcaaceaaaatcacatgagtctccaaggettcteatcanatttgetteccaatecatttetgggateceet
ccaggttcagtggeagtggatcaggetcagatttcactctcagtatcaacagtgtggaacctgaagatgttggagtgtat

tactgtcaaaatggtcacggetttectcggacgt tcgatggaggeaccaagetggaaatcaaagaacaaaaacteatet |
cagaagaggatctgtaa

FIG. 6
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Raji + 1928z-2A-B6H12.2 clone 5 Raji + 1928z2-2A-B6H12.2 clone 6

293 GIv9 supernatant 293 Gv9 supernatant
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1928z—-2A-B6H12.2 human peripheral blood T cells

1928z 1928z—-2A-B6H12.2
A " ;61.3' 357 ms_ész.s | 3.69
10t 4 10ty
o| . E
S| 109+ 109 +
102 5 10 + 1
L7 NN 2 € S —. U1
0102 105 10t 109 0102 105 10t 109
-
CD4
1928z 1928z—-2A-B6H12.2
b o612 ' 358 SEIE B
104" (3F
104 4 104 4
o) i E
g 4
S| 109+ 109 4
10 - 102 - |
04221 0.813 s 28
0102 103 10 100 0102 108 10t 100
-
CD4

FIG. 9A-1
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1928z-2A-B6H12.2 human peripheral blood T cells
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— Control — 1928z — 1928z-2A-B6H12.2
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1928z-2A-5C4 (kappa leader) sequence

atggctcteccagtgactgecctactgettcecctagegettctectqeatgeagaggtqaagetgeageagtctggy  —
gctgagetggtgaggectqggtecteagtqaagatttcctqeaagqettctggetatgeattcagtagetactggatgaa
ctgggtgaageagaggectqgacaggqtettgagtggattggacagatttatectqgagatggtqatactaactacaat
ggaaaqttcaaqqqtcaagecacactgactgeagacaaatectcecageacagectacatgeageteageggectaacat
ctgagqactctgeqqtctatttctqtqcaagaaagaccattagticggtagtagatttetactitgactactqgggecaagg
gaccacggtcaccgtctectcaggtggaggtqgatcaggtggaggtggatctggtggaggtggatetgacattigage
tcacccagtctccaaaattcatgtecacatcagtaggagacagggtcagegteacctgeaaggecagtcagaatgtqgqt
actaatgtagectggtatcaacagaaaccaggacaatctectaaaccactgatitacteggeaacctaccggaacagtg
agtcectgategettcacaggeagtggatctgggacagattteactetcaccatcactaacqtgcagtctanagacttgge
agactatttctgtcaacaatataacagqtatecgtacacqgtccggaggggqqaccaagetggagatcaaacqggegge
cqcaattgaagttatgtatectectect tacctagacaatgagaagageaatggaaccattatecatgtganagggaaaca
cetttgtecaagtecectattteccggaccttctaageccttttggqtoctggtqgtqgtiggtogagtectgqettgetata
gcttgctagtaacagtggectttattatttctggqtqaggagtaagaggageaggetectqeacagtqactacatgaac
atgactccccgeegeccegggeccaccegeaageat taccageectatgecccaccacgegact tegeagectategete
cagagtgaagttcageaggagegeagageccecegegtaccageagggecagaaccagetctataacgagetcaatet
aggacgaagagaqqagtacgatgttttggacaagagacqtggecgggaccctqagatggggggaaagecgagaag
gaagaaccctcaggaagqectgtacaatgaactgcagaaagataagatggeggaggectacagtqagattgggatga

aaggegageqecqgagqqgeaagqqgeacgatggectttaccagggtetcagtacagecaccaaggacacctacga —
cgeecttcacatgeaggecctgeccectegegaatetggageaacaaattcteactactcanacaageaggtgacqtyg —
aggagaatcccggacccATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGE —
TTCCACTGGTGACCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGT
CCCTGAGACTCGACTGTAAAGCGTCTGGAATCACCTTCAGTAACTCTGGCATGCACTGGGTCCG
CCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATTTGGTATGATGGAAGTAAAAGATA
CTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTTT
CTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGACAAACGACGAC
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGA
TCTGGTGGAGGTGGATCTGAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGTAGTTACTTAGCCTGGTACCAA
CAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCC
CAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGAGC
CTGAAGATTTTGCAGTTTATTACTGTCAGCAGAGTAGCAACTGGCCTCGGACGTTCGGCCAAGG

GACCAAGGTGGAAATCAAAGAACAAAAACTCATCTCAGAAGAGGATCTGTAACTCGAGGATCC —

FIG. 12
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4H11287-2A-5C4 (kappa leader) sequence

CATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAG
CTGCAGGAGTCAGGGGGAGGCTTCGTGAAGCCTGGAGGGTCCCTCAAAGTCTCCTGTGCAGC
CTCTGGATTCACTTTCAGTAGCTATGCCATGTCCTGGGTTCGCCTGAGTCCGGAGATGAGGCTG
GAGTGGGTCGCAACCATTAGCAGTGCTGGTGGTTACATCTTCTATTCTGACAGTGTGCAGGGA
CGATTCACCATTTCCAGAGACAATGCCAAGAACACCCTGCACCTGCAAATGGGCAGTCTGAGG
TCTGGGGACACGGCCATGTATTACTGTGCAAGGCAGGGATTTGGTAACTACGGTGATTACTATG
CTATGGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGT
GGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCCAGTCTCCATCCTCCCTGGCT
GTGTCAGCAGGAGAGAAGGTCACTATGAGCTGCAAATCCAGTCAGAGTCTGCTCAACAGTAG
AACCCGAAAGAACCAGTTGGCTTGGTACCAGCAAAAACCAGGACAGTCTCCTGAACTGCTG
ATCTACTGGGCATCCACTAGGCAATCTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGG
ACAGATTTCACTCTCACCATCAGCAGTGTGCAGGCTGAAGACCTGGCAGTTTATTACTGCCAG
CAATCTTATAATCTACTgcaacaaacttcteactacteaaacaageaggtqacqtggaggagaateecggacce
ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGA
CCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACT
CGACTGTAAAGCGTCTGGAATCACCTTCAGTAACTCTGGCATGCACTGGGTCCGCCAGGCTC
CAGGCAAGGGGCTGGAGTGGGTGGCAGTTATTTGGTATGATGGAAGTAAAAGATACTATGC
AGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTTTCTGC
AAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGACAAACGACGACTA
CTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGA
TCTGGTGGAGGTGGATCTGAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCA
GGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGTAGTTACTTAGCCTGGTA

CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTG
GCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAG

CCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGAGTAGCAACTGGCCTCGGACGT
TCGGCCAAGGGACCAAGGTGGAAATCAAAGAACAAAAACTCATCTCAGAAGAGGATCTGTA

ACTCGAGGATCC
FIG. 13
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19m28mzIRESJ43(mouse Kappa leader)sequence

CATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAGCTGCAGCAGTCTGGGE
CTGAGCTGGTGAGGCCTGGGTCCTCAGTGAAGATTTCCTGCAAGGCTTCTGGCTATGCATTCAGTAGCTACTGGATGAAC
TGGGTGAAGCAGAGGCCTGOACAGGGTCTTGAGTGGATTGGACAGATTTATCCTGGAGATGGTGATACTAACTACAATGG
AAAGTTCAAGGGTCAAGCCACACTGACTGCAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCGGCCTAACATCTG
AGGACTCTGCGGTCTATTTCTGTGCAAGAAAGACCATTAGTTCGGTAGTAGATTTCTACTTTGACTACTGGGGCCAAGGG
ACCACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGATCTGETGGAGGTGGATCTGACATTGAGCTCAC
CCAGTCTCCAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCGTCACCTGCAAGGCCAGTCAGAATGTGGGTACTA
ATGTAGCCTGGTATCAACAGAAACCAGGACAATCTCCTAAACCACTGATTTACTCGGCAACCTACCGGAACAGTGGAGTC
CCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCACTAACGTGCAGTCTAAAGACTTGGCAGA
CTATTTCTGTCAACAATATAACAGGTATCCGTACACGTCCGGAGGGGGGACCAAGCTGGAGATCAAACGGGCGGCCCCAA
TTGAGTTCATGTACCCTCCGCCTTACCTAGACAACGAGAGGAGCAATGGAACTATTATTCACATAAAAGAGAAACATCTT
TGTCATACTCAGTCATCTCCTAAGCTGTTTTGGGCACTGGTCGTGGTTGCTGGAGTCCTGTTTTGTTATGGCTTGCTAGT
GACAGTGGCTCTTTGTGTTATCTGGACAAATAGTAGAAGGAACAGACTCCTTCAAAGTGACTACATGAACATGACTCCCC
GGAGGCCTGGGCTCACTCGAAAGCCTTACCAGCCCTACGCCCCTGCCAGAGACTTTGCAGCGTACCGCCCCAGAGCAAAA
TTCAGCAGGAGTGCAGAGACTGCTGCCAACCTGCAGGACCCCAACCAGCTCTACAATGAGCTCAATCTAGGGCGAAGAGA
GGAATATGACGTCTTGGAGAAGAAGCGGGCTCGGGATCCAGAGATGGGAGGCAAACAGCAGAGGAGGAGGAACCCCCAGG
AAGGCGTATACAATGCACTGCAGAAAGACAAGATGGCAGAAGCCTACAGTGAGATCGGCACAAAAGGCGAGAGACGGAGA
GGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGCACTGCCACCAAGGACACCTATGATGCCCTGCATATGCAGACCCT
GGCCCCTCGCTAACAGCCACTCGAGGATCCGCCCCTCTCCCTCCCCCCCCCCTAACCTTACTGOCCCAAGCCGETTGEAA
TAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCT GG

CCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCCCCAAAGGAATCCAGGGTCTGTTGAATGTCOTGAAGE
AAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGC

GACAGGTGCCTCTGCGACCAAAGGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAG
TTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCC
ATTGTATGGGATCTGATCTGGGGCCTCGGTCACATCCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCC
CGAACCACGGGGACGTCGTTTTCCTTTGAAAAACACGATGATAATATGGCCACAAACTGCCATGGAGACAGACACACTCC
TGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACATGGGAT TGGGACTGCAGTGGGTTTTCTTTGTTGCT
CTTTTAMAGGTGTCCACTGTGAGGTGCGGCTTCTGGAGTCTGGTGGAGGATTAGTGAAGCCTGAGGGGTCACTGAAACT

CTCCTGTGTGGCCTCTGGATTCACCTTCAGTGACTATTTCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGT
GGGTTGCTCACATATACACGAAAAGTTATAATTATGCAACTTATTACTCGGGTTCGGTGAAAGGCAGATTCACCATCTCC

AGAGATGATTCCCGAAGCATGGTCTACCTGCAAATGAACAACCTGAGAACTGAGGACACGGCCACTTATTACTGTACAAG
AGATGGAAGCGGATATCCCTCTCTGGATTTCTGGGGTCAAGGGACCCAAGTCACTGTCTCCTCAGCCACAACAACAGCCC

CATCTGTCTATCCCTTGGCCCCTGCCTGTGACAGCACAACCAAATCGGGTGGAGGTGGATCAGGTGGAGGTGGATCTGET
GGAGGTGGATCTTATGAGCTGACTCAGCCACCTTCAGCATCAGTCAATGTAGGAGAGACTGTCAAAATCACCTGCTCTGE

GGACCAATTGCCGAAATATTTTGCAGATTGGTTTCATCAAAGGTCAGACCAGACCATTTTGCAAGTGATATATGATGATA
ATAAGCGCCCCTCGGGGATCCCTGAAAGAATCTCTGGGTCCAGCTCAGGGACAACAGCCACCTTGACCATCAGAGATGTC
CGGGCTGAGGATGAAGGTGACTATTACTGTTTCTCAGGATATGTTGATAGTGATAGCAAATTGTATGTTTTTGGCAGCCE
AACCCAGCTCACCGTCCTAGGTGGACCCAAGTCTTCTCCCAAAGTCACAGTGTTTCCACCTTCACCTGAGGAGCTCCGGA
CAAACAAAGCCACACTGGTGTGTCTGGTTAATGACTTCTACCCGGGTTCTGCAACAGTGACCTGGAAGGCAAATGGAGCA
ACTATCAATGATGGGGTGAAGACTACAAAGCCTTCCAAACAGGGCCAAAACTACATGACCAGCAGCTACCTAAGTTTGAC
AGCAGACCAGTGGAAATCTCACAACAGGGTTTCCTGCCAAGT TACCCATGAAGGGGAAACTGTGGAGAAGAGTTTGTCCC
CTGCAGAATGTCTCGAACAAAMCTCATCTCAGAAGAGGATCTGTAACTCGAG = G 19
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4H11m28mzIRESJ43(mouse Kappa leader)sequence

CTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAGCTGCAGGAGTCAGGGGGAGGC
TTCGTGAAGCCTGGAGGGTCCCTCAAAGTCTCCTGTGCAGCCTCTGGATTCACTTTCAGTAGCTATGCCATGTCCTGGGT
TCGCCTGAGTCCOGAGATGAGGCTGGAGTGGGTCGCAACCATTAGCAGTGCTGGTGGTTACATCTTCTATTCTGACAGTG
TGCAGGGACGATTCACCATTTCCAGAGACAATGCCAAGAACACCCTGCACCTGCAAATGGGCAGTCTGAGGTCTGGGGAC
ACGGCCATGTATTACTGTGCAACGCAGGGATTTGGTAACTACGGTGATTACTATGCTATGGACTACTGGGGCCAAGGGAC
CACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCC
AGTCTCCATCCTCCCTGGCTGTGTCAGCAGGAGAGAAGGTCACTATGAGCTGCAAATCCAGTCAGAGTCTGCTCAACAGT
AGAACCCGAAAGAACCAGTTGGCTTGGTACCAGCAAAAACCAGGACAGTCTCCTGAACTGCTGATCTACTGGGCATCCAC
TAGGCAATCTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTGTGCAGG
CTGAAGACCTGGCAGTTTATTACTGCCAGCAATCTTATAATCTACTGGGACCAAGCTGGAGATCAAACGGGCGGCCGCAA
TTGAGTTCATGTACCCTCCGCCTTACCTAGACAACGAGAGGAGCAATGGAACTATTATTCACATAAAAGAGAAACATCTT
TGTCATACTCAGTCATCTCCTAAGCTGTTTTGGGCACTGGTCGTGGTTGCTGGAGTCCTGTTTTGTTATGGCTTGCTAGT
GACAGTGGCTCTTTGTGTTATCTGGACAAATAGTAGAAGGAACAGACTCCTTCAAAGTGACTACATGAACATGACTCCCC
GGAGGCCTGGGCTCACTCGAAAGCCTTACCAGCCCTACGCCCCTGCCAGAGACTTTGCAGCGTACCGCCCCAGAGCAAAA
TTCAGCAGGAGTGCAGAGACTGCTGCCAACCTGCAGGACCCCAACCAGCTCTACAATGAGCTCAATCTAGGGCGAAGAGA
GGAATATGACGTCTTGGAGAAGAAGCGGGCTCGGGATCCAGAGATGGGAGGCAAACAGCAGAGGAGGAGGAACCCCCAGG
AAGGCGTATACAATGCACTGCAGAAAGACAAGATGGCAGAAGCCTACAGTGAGATCGGCACAAAAGGCGAGAGGCGGAGA
GGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGCACTGCCACCAAGGACACCTATGATGCCCTGTATATGCAGACCCT
GGCCCCTCGCTAACAGCCACTCGAGGATCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGOAA
TAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGOAAACCTGE
CCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAGGGTCTGTTGAATGTCGTGAAGG
AGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGC
GACAGGTGCCTCTGCGACCAAAGGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAG
TTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCC
ATTGTATGGGATCTGATCTGGGGCCTCGGTCACATGCTTTACATGTGTTTAGTCGAGGT TAAAAAAACGTCTAGGCCCCC
CGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACCATGATAATATGGCCACAAACTGCCATGGAGACAGACACACTCC
TGCTATGGGTACTGCTGCTCTGGETTCCAGGTTCCACTGGTGACATGGGATTGGGACTGCAGTGGGTTTTCTTTGTTGCT
CTTTTAAAAGGTGTCCACTGTGAGGTGCGGCTTCTGGAGTCTGGTGGAGGATTAGTGAAGCCTGAGGGGTCACTGAAACT
CTCCTGTGTGGCCTCTGGATTCACCTTCAGTGACTATTTCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTCGAGT
GGGTTGCTCACATATACACGAAAAGTTATAATTATGCAACTTATTACTCGGGTTCGGTGAAAGGCAGATTCACCATCTCC
AGAGATGATTCCCGAAGCATGGTCTACCTGCAAATGAACAACCTGAGAACTGAGGACACGGCCACTTATTACTGTACAAG
AGATGGAAGCGGATATCCCTCTCTGGATTTCTGGGGTCAAGGGACCCAAGTCACTGTCTCCTCAGCCACAACAACAGCCC
CATCTGTCTATCCCTTGGCCCCTGCCTGTGACAGCACAACCAAATCGGTGGAGGTGGATCAGGTGGAGGTGGATCTGGT
GGAGGTGGATCTTATGAGCTGACTCAGCCACCTTCAGCATCAGTCAATGTAGGAGAGACTGTCAAAATCACCTGCTCTGG
GGACCAATTGCCGAAATATTTTGCAGATTGGTTTCATCAAAGGTCAGACCAGACCATTTTGCAAGTGATATATGATGATA
ATAAGCGCCCCTCGGGGATCCCTGAAAGAATCTCTGGGTCCAGCTCAGGGACAACAGCCACCTTGACCATCAGAGATGTC
CGGGCTGAGGATGAAGGTGACTATTACTGTTTCTCAGGATATGTTGATAGTGATAGCAAATTGTATGTTTTTGGCAGCGG
AACCCAGCTCACCGTCCTAGGTGGACCCAAGTCTTCTCCCAAAGTCACAGTGTTTCCACCTTCACCTGAGGAGCTCCGGA
CAAACAAAGCCACACTGGTGTGTCTGGTTAATGACTTCTACCCGGGTTCTGCAACAGTGACCTGGAAGGCAAATGGAGCA
ACTATCAATGATGGGGTGAAGACTACAAAGCCTTCCAAACAGGGCCAAAACTACATGACCAGCAGCTACCTAAGTTTGAC
AGCAGACCAGTGGAAATCTCACAACAGGGTTTCCTGCCAAGT TACCCATGAAGGGGAAACTGTGGAGAAGAGTTTGTCCC
CTGCAGAATGTCTCGAACAAAAACTCATCTCAGAAGAGGATCTGTAACTCOAG
FIG. 20
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scFv CAR T cell

anti-CTLA-4
scFv

scfy w antl CD47
scFv

D PD-L1/12
CD19 Tumor cell

CD47

Genetlcolly engineering "armored” CAR T cells designed to overcome the
"hostile tumor microenvironment”

CAR-T cells may alternatively be additionally modified to secrete antagonistic

scFvs with immune regulatory functions. Upon activation of the CAR to cognate
antigen(1), armored CAR modified T cells may be induced to secrete scFvs
antagonistic to the inhibitory PD-1 T cell receptor on both infused CAR modified

T cells and endogenous anti—tumor T cells enhancing anti—tumor effector function(2),
induced to secrete scFvs antagonistic to the inhibitory CTLA-4 T cell receptor on
both infused CAR modified T cells and endogenous anti—tumor T cells enhancing anti—
tumor effector function(3), or induced to secrete an scFv antagonistic to the CD47
receptor expressed on the tumor cell reversing the cloaking the tumor cell from
recognition by the host innate anti—tumor imune response leading to recognition and
eradication of tumor by host macrophages.
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