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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
% sckv (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

Q
IJI scFv(vH+vL) ) ¢signaling domain
m Secretable scFv
Transmembrane ] CD28 costimulatory
4 domain K domain
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B6H12.2Vy B6H12.2V|

FIG. 2A

19282 scFv

P2A

FIG. 2B

Secretable anti—CD47 scFv structure

(a) Secretable anti—CD47 scFv was designed to include a kappa(k)
leader sequence to allow exportation of this protein. The variable

heavy(Vy) and light(V ) were linked with a serine glycine linker(G4S)

and a myc—tag peptide was included to allow detection of the schv.

(b) The secretable scFv was linked to the 1928z CAR construct using
a P2A element as shown.
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19282—2A-B6H12.2 (kappa leader) sequence

atggctcteccagtgactgeectactgettcecctagegettctectgeatgeagaggtgaagetgeageagtctggg

gctgagetqqtgaggectgggtectcagtqaagatttcctgeaagqettctggetatgeattcagtagetactggatqaa
ctgggtgaageagaggectggacagggtcttgagtggattggacagatttatectggagatggtgatactaactacaat
ggaaagttcaagggtcaagecacactgactgeagacaaatectccageacagectacatgeagetcageggectaacat
ctgaggactctgegqtctatttctgtgcaagaaagaccattagticggtagtagatttctacttigactactggggecaagq
gaccacggtcaccgtetectecagqtggaggtggatcaggtggaggtggatctggtggaggtggatetgacattgage
tcacccagtctccaaaattcatgtecacatcagtaggagacaggqtcagegteacctgeaaggecagtcagaatgtgggt
actaatqtagectggtatcaacagaaaccaggacaatctectaaaccactgatttacteggeaacctaccggaacagtqg
agtccctgategettcacaggeagtqgatetgggacagatttcacteteaccateactaacqtgeagtctaaagacttgge
agactatttctqtcaacaatataacaggtatccgtacacqtcecggaggggggaccaagetggagatcaaacgggeqge
cqcaattqaagttatgtatectectecttacctagacaatgagaagageaatggaaccattatecatgtgaaagggaaaca
cctttgtccaagtecectattteccggaccttctaageecttttggqtctqqtgtoqttggtggagtectqgettgetata
gcttqtagtaacagtggectttattattttctgqqtqaggagtaagaggageaggetectgcacagtgactacatgaac
atgacteccegeegeccegggeccacceqeaageat taccagecctatgecccaccacgegacttcgeagectategete
cagagtgaagttcageaggagegeagagecceecgegtaccageagggecagaaccagetctataacgageteaatet
aggacgaagagaggagtacqatgttttggacaagagqacqtggecgggaccctgagatqgggggaaagecqagaag
gaagaaccctcaggaaggectgtacaatgaactgeagaaagataagatggeggaggectacagtgagattgggatga

aaggegagegeeggaggggeaaggggeacgatggectttaccagggtceteagtacagecaccaaggacacctacga —
cqcecttcacatgeaggecctgeccectegeqqatetggageaacaaactteteactactcaaacaageaggtgacgtag -
aggagaateccggacccatggagacagacacactectgetatgggtactgetgetetggqttecaggttecactggtgac -
gaggtgcagetggtggagtccggqqqagacttagtgaagectggagggtecctgaaactetectgtgcagectetgga
ttcactttcagtggctatggeatgtettgggttegecagactccagacaagaggetggagtgggtegeaaccattactagt
ggtggtacttacacctactatccagacagtqtgaaggegegatteaccatctccagagacaatgecaagaacaccetgta
cctgcaaatagacagtctgaagtctgaggatacagecatatatttctgtqcaagatccctegegggaaatgetatggacta
ctggggtcaaggaacctcagtcaccqtctectcaggtggaggtqgatcaggtggaggtggatctggtggaggtggate
tgacattgtgatgactcagtctecagecaccetgtetgtgactccaggagatagagtctetetttcetgcagggecagecag
actattagegactacttacactggtatcaacacaaatcacatgagtctecaaggettcteatcaaatttgettcecaatecattt
ctgggatcccctceaggt tcagtggeagtggatcaggetcagatttcactcteagtatcaacagtqtggaacctgaagatq

ttgqagtotattactqtcaaaatggteacggetttecteggacgttegqtggaggcaccaagetggaaatcanagaacaa —
aaactcatctcagaagaggatctgtaa
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4H1128z-2A-B6H12.2 (kappa leader) sequence

CATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAG
CTGCAGGAGTCAGGGGGAGGCTTCGTGAAGCCTGGAGGGTCCCTCAAAGTCTCCTGTGCAGC
CTCTGGATTCACTTTCAGTAGCTATGCCATGTCCTGGGTTCGCCTGAGTCCGGAGATGAGGCTG
GAGTGGGTCGCAACCATTAGCAGTGCTGGTGGTTACATCTTCTATTCTGACAGTGTGCAGGGA
CGATTCACCATTTCCAGAGACAATGCCAAGAACACCCTGCACCTGCAAATGGGCAGTCTGAGG
TCTGGGGACACGGCCATGTATTACTGTGCAAGGCAGGGATTTGGTAACTACGGTGATTACTATG
CTATGGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGT
GGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCCAGTCTCCATCCTCCCTGGCT
GTGTCAGCAGGAGAGAAGGTCACTATGAGCTGCAAATCCAGTCAGAGTCTGCTCAACAGTAG
AACCCGAAAGAACCAGTTGGCTTGGTACCAGCAAAAACCAGGACAGTCTCCTGAACTGCTG
ATCTACTGGGCATCCACTAGGCAATCTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGG
ACAGATTTCACTCTCACCATCAGCAGTGTGCAGGCTGAAGACCTGGCAGTTTATTACTGCCAG _
CAATCTTATAATCTACTgcaacaaacttctcactactcaaacaageaggtgacgtggaggagaateecggacceat -
ggagacagacacactcctgctatgggtactgetgetetgggttecaggttccactggtgacgaggtqcagetggtggag -
tcegggagagact tagtgaagectggagggteectqaaactetectgtgeagectetggattcact tteagtggetatyg
catgtcttgqqttcgccagactccagacaagaggetggagtgggtegeaaccattactagtogtogtacttacacctact
atccagacagtgtgaaggggegat tecaccatctccagagacaatgecaagaacaccetgtacctgcaaatagacagtet
gaagtctgaggatacagcecatatatttctqtgcaagatccctegegggaaatgetatggactactggggtcaaggaace
tcagtcaccgtctcctcaggtggaggtqgatcaggtqgaggtqgatetqgtggaggtagatctgacattqtgatgact
cagtctecagecaccetgtetgtgactccaggagatagagtetetetttcetgeagggecagecagactattagegacta
cttacactgqtatcaacaaacatcacatgagtctecaaggettcteatcanatttqetteccaatecat ttctgggateceet
ccagqttcagtggcagtggatcaggetcagatttcactctcagtatcaacagtgtggaacctgaagatqttggagtqtat

tactgtcaaaatggtcacggetttccteggacgt teggtggaggeaccaagetggaaatcaaagaacaaaaactcatet
cagaagaggatctgtaa

FIG. 6

SUBSTITUTE SHEET (RULE 26)

4H1128z CAR

P2A

B6H12.2 scFv



PCT/US2014/018667

WO 2014/134165

7/43

7100 g0l ¢0L ;0L <01 ;01 0l

IR RN

V-v1d

PLMEL L R L]

%00
41-20

%0}
4n-2d

¢'¢1H98-vC—-128(61

Slied BAIDC6C
9 8uop

V=¥
71 0b g0b ¢0b ;0L ~01 701 0l
PO L SR BRI LI L L g
%00
41-20
%0°C AN L)
4N-¢0 1n-20

SII90 BAOE6L
G 8uopP

¢'CIHI8-V(—-78(61

V-4
7100 g0t ¢0b 40l <01 701 0
STTI RIS NIRRT NS MRS I M A3 1 I T R 1
%00 %6°¢ E
41-70 T-20 g
£
%00 %196
4n-¢d n-20
SII90 6AIDC6C Z8C61

sjfeo buiboyond 6M9CEZ 7' IHIE-VZ-28761

\j

<)

uoissaidxs

SUBSTITUTE SHEET (RULE 26)



WO 2014/134165 PCT/US2014/018667

8/43

Raji + 1928z-2A-B6H12.2 clone 5 Raji + 1928z-2A-B6H12.2 clone 6
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800 800
600 600
S 400- S 400-
(&) (&b
200 200
0- 0- |
10! 102 105 10% 10° 106 1072 101 102 103 10% 10° 106 1072
FL4-A FL4-A

Nalm-6 + 1928z-2A-B6H12.2 clone 5 Nalm-6 + 1928z-2A-B6H12.2 clone 6

293 Gv9 supernatant 293 GIv9 supernatant

1,600 1 1,600 1

1,000 1 1,000 1
S S
(=] (=)
[&5) O

500 - 500 -

0 LLLLLLUURL UL LU LU LU L L LLLLLL 0 TTIT TTmer v v o rwmm
10! 102 105 10% 100 106 1072 10" 102 103 10% 105 106 1072
FLA-A FL4-A

-
CD4/ expression

FIG. 7B

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/018667

WO 2014/134165

/43

114

V_

V8

Old

uoissaidxa 60} oAwi-o

-t
Y-¥14d

70 g0k 0L ;0L c0L ;01 |0l

SROEL L RRedt R RGOE0F  PREROR L CRONRN O $HREQ0 8
V'8 . S8k
41-20 -4 T-DE
B
E
E
E
%2 %0 E
4n-0 -0

S|jed |9 auoj
C'CIH98-YZ-28¢61

7/0b o0t 0L 0L o0l -0L 01

V-1

V=91
70 0L 0L ,0b 0L ;0L 0l

PibEE L PMRR Y HBMEEY

[FRHITRIRI RN I

%G, »
¥1-20 TR
%5897 %091
4n-20 -0

s|jed |G 8uojo
C'CIH98-YC-28761

sjj20 | poojq |oteydusd uowny Z'ZIHIE-YZ-28761

Iy e |

V-v1
7,0 g0k cOb ;0L 0L ;01 |0l
HITH RN TE s i
%0
41-20
%0
AR

SIied 1 28261

4vo

.

uoissaidxa

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/018667

WO 2014/134165

10/43

d8 ‘Ol

uoissaidxe /+(Q9

-
V=114
70 0l 0L 01 01 -0l _o_o
-001
-00¢
-00¢
00%

S|[92 | 9 8uo|d
C'CLH98-YC-28¢61

Juno)

V=114

2,01 0 0L ,0L 0L ;01 01

0

-001

-00¢

Juno)

-00¢

S|[ed | G 8uojd
C'CIH98-YC-28¢61

00%

SUBSTITUTE SHEET (RULE 26)



WO 2014/134165 PCT/US2014/018667

11/43

1928z-2A-B6H12.2 human peripheral blood T cells
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1928z-2A-B6H12.2 human peripheral blood T cells
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— Control — 19282 — 1928z-2A-B6H12.2
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19282—2A-5C4 (kappa leader) sequence

atggetcteccagtgactgecctactgettecectagegettetectgeatgeagaggtqaagetgeageagtetggg  —
gctgagetggtqaggectqggtectcagtqaagatticetqeaaggettctggetatgeatteagtagetactggatgaa
ctgggtgaageagaggectggacaggqtctigagtggattggacagatttatectqgagatgqtgatactaactacaat
ggaaagttcaagqqtcaagecacactgactgcagacaaatectecageacagectacatgeagetcagegqectaacat
ctgaggactctgeqqtctatttctqtqcaagaaagaccattagttcggtagtagatttctactttqactactgggqecaagg
gaccacgqtcaccgtctecteaggtggaggtggatcaggtggaggtggatctggtggaggtggatctgacattgage
tcacccagtctccaaaattcatgtecacatcagtaggagacagggtcagegteacctgeaaggecagtcagaatgtqgqt
actaatgtagectqqtatcaacagaaaccaggacaatctcctaaaccactgatttacteggeaacctaccggaacagtqg
agtccctgategettcacaggeagtggatctgggacagatttcactcteaccatcactaacqtgeagtctaaagacttgge
agactatttctgtcaacaatataacaggtatcegtacacqtecqqagggggqaccaagetggagatcaaacgggegge
cqcaattgaagttatgtatectectecttacctogacaatgagaagageaatggaaccattatecatgtgaaagggaaaca
cctttgtecaagtecectatttceccggaccttctaageccttitqqqtgetagtqqtggttagtqgagtectggettgetata
gcttgctagtaacagtqgectttattatttctgggtqaggagtaagaggageaggetectgeacagtgactacatqaac
atgactcccegeegeccegggeccaccegeaageat taccagecctatgeeccaccacgegacttegeagectategete
cagagtgaagttcageaggagegeagageccccegegtaccageagggecagaaccagetcetataacqagetcaatet
aggacqaagagagqagtacgatgttttggacaagagacqtggecgggaccctqagatggggggaaageegagaag
gaagaaccctcaggaaggectqtacaatgaactqcagaaagataagatggeggaggectacagtgagattgggatga

aaggegagegeeqgaggqgeaagqgggeacgatggect ttaccagggtcteagtacagecaccaaggacacctacga —
cgeectteacatgeaggecctgecccctegeggatetggageaacaaatteteactactcaaacaageagqtqacqtgg —
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
CAATCTTATAATCTACTgcaacaaacttctcactactcaaacaageaggtgacqtqgaggagaateceggacee
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

CATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAGCTGCAGCAGTCTGGGG
CTGAGCTGGTGAGGCCTGGGTCCTCAGTGAAGATTTCCTGCAAGGCTTCTGGCTATGCATTCAGTAGCTACTGGATGAAC
TGGGTGAAGCAGAGGCCTGOACAGGGTCTTGAGTGGATTGGACAGATTTATCCTGGAGATGGTGATACTAACTACAATGG
AAAGTTCAAGGGTCAAGCCACACTGACTGCAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCGGCCTAACATCTG
AGGACTCTGCGGTCTATTTCTGTGCAAGAAAGACCATTAGTTCGGTAGTAGATTTCTACTTTGACTACTGGGGCCAAGGG
ACCACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGATCTGETGGAGGTGGATCTGACATTGAGCTCAC
CCAGTCTCCAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCGTCACCTGCAAGGCCAGTCAGAATGTGGGTACTA
ATGTAGCCTGGTATCAACAGAAACCAGGACAATCTCCTAAACCACTGATTTACTCGGCAACCTACCGGAACAGTGGAGTC
CCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCACTAACGTGCAGTCTAAAGACTTGGCAGA
CTATTTCTGTCAACAATATAACAGGTATCCGTACACGTCCGGAGGGGGGACCAAGCTGGAGATCAAACGGGCGGCCCCAA
TTGAGTTCATGTACCCTCCGCCTTACCTAGACAACGAGAGGAGCAATGGAACTATTATTCACATAAAAGAGAAACATCTT
TGTCATACTCAGTCATCTCCTAAGCTGTTTTGGGCACTGGTCGTGGTTGCTGGAGTCCTGTTTTGTTATGGCTTGCTAGT
GACAGTGGCTCTTTGTGTTATCTGGACAAATAGTAGAAGGAACAGACTCCTTCAAAGTGACTACATGAACATGACTCCCC
GGAGGCCTGGGCTCACTCGAAAGCCTTACCAGCCCTACGCCCCTGCCAGAGACTTTGCAGCGTACCGCCCCAGAGCAAAA
TTCAGCAGGAGTGCAGAGACTGCTGCCAACCTGCAGGACCCCAACCAGCTCTACAATGAGCTCAATCTAGGGCGAAGAGA
GGAATATGACGTCTTGGAGAAGAAGCGGGCTCGGGATCCAGAGATGGGAGGCAAACAGCAGAGGAGGAGGAACCCCCAGG
AAGGCGTATACAATGCACTGCAGAAAGACAAGATGGCAGAAGCCTACAGTGAGATCGGCACAAAAGGCGAGAGACGGAGA
GGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGCACTGCCACCAAGGACACCTATGATGCCCTGCATATGCAGACCCT
GGCCCCTCGCTAACAGCCACTCGAGGATCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCCAAGCCGCTTGEAA
TAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTCE

CCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAGCGTCTGTTGAATGTCGTGAAGG
AAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGE

GACAGGTGCCTCTGCGACCAAAGGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAG
TTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATCCCCAGAAGGTACCCE
ATTGTATGGGATCTGATCTGGGGCCTCGGTCACATGCTTTACATGTGTTTAGTCGAGGT TAAAAAAACGTCTAGGCCCCC
CGAACCACGGGGACGTCGTTTTCCTTTGAAAAACACGATGATAATATGGCCACAAACTGCCATGGAGACAGACACACTCC
TGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACATGGGAT TGGGACTGCAGTGGGTTTTCTTTGTTGCT
CTTTTAAMAGGTGTCCACTGTGAGGTGCGGCTTCTGGAGTCTGETGGAGGATTAGTGAAGCCTGAGGGGTCACTGAAACT

CTCCTGTGTGGCCTCTGGATTCACCTTCAGTGACTATTTCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGT
GGGTTGCTCACATATACACGAAAAGTTATAATTATGCAACTTATTACTCGGGTTCGGTGAAAGGCAGATTCACCATCTCC

AGAGATGATTCCCGAAGCATGGTCTACCTGCAAATGAACAACCTGAGAACTGAGGACACGGCCACTTATTACTGTACAAG
AGATGGAAGCGGATATCCCTCTCTGGATTTCTGGGGTCAAGGGACCCAAGTCACTGTCTCCTCAGCCACAACAACAGCCC

CATCTGTCTATCCCTTGGCCCCTGCCTGTGACAGCACAACCAAATCGGGTGGAGGTGGATCAGGTGGAGGTGGATCTGGT
GGAGGTGGATCTTATGAGCTGACTCAGCCACCTTCAGCATCAGTCAATGTAGGAGAGACTGTCAAAATCACCTGCTCTGG

GGACCAATTGCCGAAATATTTTGCAGATTGGTTTCATCAAAGGTCAGACCAGACCATTTTGCAAGTGATATATGATGATA
ATAAGCGCCCCTCGGGGATCCCTGAAAGAATCTCTGGGTCCAGCTCAGGGACAACAGCCACCTTGACCATCAGAGATGTC
CGGGCTGAGGATGAAGGTGACTATTACTGTTTCTCAGGATATGTTGATAGTGATAGCAAATTGTATGTTTTTGGCAGCGG
AACCCAGCTCACCGTCCTAGGTGGACCCAAGTCTTCTCCCAAAGTCACAGTGTTTCCACCTTCACCTGAGGAGCTCCGGA
CAAACAAAGCCACACTGGTGTGTCTGGTTAATGACTTCTACCCGGGTTCTGCAACAGTGACCTGGAAGGCAAATGGAGCA
ACTATCAATGATGGGGTGAAGACTACAAAGCCTTCCAAACAGGGCCAAAACTACATGACCAGCAGCTACCTAAGTTTGAC
AGCAGACCAGTGGAAATCTCACAACAGGGTTTCCTGCCAAGT TACCCATGAAGGGGAAACTGTGGAGAAGAGT TTGTCCC
CTGCAGAATGTCTCGAACAAAAACTCATCTCAGAAGAGGATCTGTAACTCGAG = G 19
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4H11m28mzIRESJ43(mouse Kappa leader)sequence

CTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGAGGTGAAGCTGCAGGAGTCAGGGGGAGGC
TTCGTGAAGCCTGGAGGGTCCCTCAAAGTCTCCTGTGCAGCCTCTGGATTCACTTTCAGTAGCTATGCCATGTCCTGGGT
TCGCCTGAGTCCGGAGATGAGGCTGGAGTGGGTCGCAACCATTAGCAGTGCTGGTGGTTACATCTTCTATTCTGACAGTG
TGCAGGGACGATTCACCATTTCCAGAGACAATGCCAAGAACACCCTGCACCTGCAAATGGGCAGTCTGAGGTCTGGGGAC
ACGGCCATGTATTACTGTGCAACGCAGGGATTTGGTAACTACGGTGATTACTATGCTATGGACTACTGGGGCCAAGGGAC
CACGGTCACCGTCTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCC
AGTCTCCATCCTCCCTGGCTGTGTCAGCAGGAGAGAAGGTCACTATGAGCTGCAAATCCAGTCAGAGTCTGCTCAACAGT
AGAACCCGAAAGAACCAGTTGGCTTGGTACCAGCAAAAACCAGGACAGTCTCCTGAACTGCTGATCTACTGGGCATCCAC
TAGGCAATCTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTGTGCAGG
CTGAAGACCTGGCAGTTTATTACTGCCAGCAATCTTATAATCTACTGGGACCAAGCTGGAGATCAAACGGGCGGCCGCAA
TTGAGTTCATGTACCCTCCGCCTTACCTAGACAACGAGAGGAGCAATGGAACTATTATTCACATAAAAGAGAAACATCTT
TGTCATACTCAGTCATCTCCTAAGCTGTTTTGGGCACTGGTCGTGGTTGCTGGAGTCCTGTTTTGTTATGGCTTGCTAGT
GACAGTGGCTCTTTGTGTTATCTGGACAAATAGTAGAAGGAACAGACTCCTTCAAAGTGACTACATGAACATGACTCCCC
GGAGGCCTGGGCTCACTCGAAAGCCTTACCAGCCCTACGCCCCTGCCAGAGACTTTGCAGCGTACCGCCCCAGAGCAAAA
TTCAGCAGGAGTGCAGAGACTGCTGCCAACCTGCAGGACCCCAACCAGCTCTACAATGAGCTCAATCTAGGGCGAAGAGA
GGAATATGACGTCTTGGAGAAGAAGCGGGCTCGGGATCCAGAGATGGGAGGCAAACAGCAGAGGAGGAGGAACCCCCAGG
AAGGCGTATACAATGCACTGCAGAAAGACAAGATGGCAGAAGCCTACAGTGAGATCGGCACAAAAGGCGAGAGGCGGAGA
GGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGCACTGCCACCAAGGACACCTATGATGCCCTGTATATGCAGACCCT
GGCCCCTCGCTAACAGCCACTCGAGGATCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAA
TAAGGCCCGTGTGCCTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCCGAAACCTGE
CCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAGGGTCTGTTGAATGTCGTGAAGG
AAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGC
GACAGGTGCCTCTGCGACCAAGGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAG
TTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCE
ATTGTATGGGATCTGATCTGGGGCCTCGGTCACATGCTTTACATGTGTTTAGTCGAGGT TAAAAAAACGTCTAGGCCCCC
CGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCACAAACTGCCATGGAGACAGACACACTCC
TGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACATGGGATTGGGACTGCAGTGGOTTTTCTTTGTTGCT
CTTTTAAAAGGTGTCCACTGTGAGGTGCGGCTTCTGGAGTCTGGTGGAGGATTAGTGAAGCCTGAGGGGTCACTGAAACT
CTCCTGTGTGGCCTCTGGATTCACCTTCAGTGACTATTTCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTCGAGT
GGGTTGCTCACATATACACGAAAAGTTATAATTATGCAACTTATTACTCGGGTTCGGTGAAAGGCAGATTCACCATCTCC
AGAGATGATTCCCGAAGCATGGTCTACCTGCAAATGAACAACCTGAGAACTGAGGACACGGCCACTTATTACTGTACAAG
AGATGGAAGCGGATATCCCTCTCTGGATTTCTGGGGTCAAGGGACCCAAGTCACTGTCTCCTCAGCCACAACAACAGCCC
CATCTGTCTATCCCTTGGCCCCTGCCTGTGACAGCACAACCAAATCGGTGGAGGTGGATCAGGTGGAGGTGGATCTGGT
GGAGGTGGATCTTATGAGCTGACTCAGCCACCTTCAGCATCAGTCAATGTAGGAGAGACTGTCAAAATCACCTGCTCTGG
GGACCAATTGCCGAAATATTTTGCAGATTGGTTTCATCAAAGGTCAGACCAGACCATTTTGCAAGTGATATATGATGATA
ATAAGCGCCCCTCGGGGATCCCTGAAAGAATCTCTGGGTCCAGCTCAGGGACAACAGCCACCTTGACCATCAGAGATGTC
CGGGCTGAGGATGAAGGTGACTATTACTGTTTCTCAGGATATGTTGATAGTGATAGCAAATTGTATGTTTTTGGCAGCGG
AACCCAGCTCACCGTCCTAGGTGGACCCAAGTCTTCTCCCAAAGTCACAGTGTTTCCACCTTCACCTGAGGAGCTCCGGA
CAAACAAAGCCACACTGGTGTGTCTGGTTAATGACTTCTACCCGGGTTCTGCAACAGTGACCTGGAAGGCAAATGGAGCA
ACTATCAATGATGGGGTGAAGACTACAAAGCCTTCCAAACAGGGCCAAAACTACATGACCAGCAGCTACCTAAGTTTGAC
AGCAGACCAGTGGAAATCTCACAACAGGGTTTCCTGCCAAGTTACCCATGAAGGGGAAACTGTGGAGAAGAGTTTGTCCC
CTGCAGAATGTCTCGAACAAAAACTCATCTCAGAAGAGGATCTGTAACTCGAG
FIG. 20
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scFv CAR T cell

secreted (‘:“\“ontl PD-1

scFvs

D PD-L1/12
CD19 Tumor cell

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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