PCT/US2015/063267

WO 2016/089916

1/13

dilé

: wbuo
ond

Vi 'Old

vs as

2600 8200 |IWLEQD | HBAD [ ME0LIMELTELT | HEZON

a8




PCT/US2015/063267

WO 2016/089916

2/13

Ve 'Old

=N RY

LNOWMOYLd

Ve

€ad

8202

N1
€ao

H8Q0

ABOLAMELTELT

§ezoy

vS aS

d1s




WO 2016/089916 PCT/US2015/063267
3/13
250
4.0
P3
"|'.'|||||| T T TTTTT T T T TTTT T
102 10° 104 10°
>
iL13

FIG. 3A



000000000000000000000000000000




PCT/US2015/063267

WO 2016/089916

5/13

v "9Old
() ouoo ZIW L
0sz T4 G'Z9
L 1 1 1 1 O
- 02
%
- 09
T
LNSWMOP LA-YZ-HVYDEL T B - 08
HvoeLH [

- 00}

S§j@d |

(%) Aupigein



WO 2016/089916

IL2 (pg/mli2x10° cells)

IFNy (pg/mi/2x108 cells)

PCT/US2015/063267

6/13

IL2 after TMZ
900 -
800 ] ———
700 4
600 1
500 1
400
300 1
2004
100+

0 T
w/o TMZ + TMZ
FIG. 5A

IFNy after TMZ

4000 -
S
— T
3000
2000 -
1000 4
0 T i
w/o TMZ + TMZ

FIG. 5B



PCT/US2015/063267
713

WO 2016/089916

9 'Oid
sAeq
00l 7 05 G2 0
L 1 1 J\r... 1 O
_
[
-GZ
ZNL + (9€) LNOWW-HYISLT + Jown] —A-
ZINL +(92) ¥yoEL Tl + Jowny --0 -0G
ZWL + S8d +Jown} - .=z
Sgd + Jowng — < Y
Ao sgd ---m-
001

[EAIAINS JUB2Iad



WO 2016/089916 PCT/US2015/063267

8/13

DNA Sequence of IL13CAR-P140KMGMT SEQ ID NO:1

GGA TCCI GCC ACCI ATG I CAT CCG CTC CTC AAT CCT CTC CTG TTG GCA

CTG GGC CTC ATG GCG CTT TTG TTG ACC ACG GTC ATT GCT GTC ACT Signal
TGC CTT GGC GGC TTT GCC [TCC CCA GGG CCT GTG COT CCC TCT ACA

GCC CTC AGG GAG CTC ATT GAG GAG CTG GTC AAC ATC ACC CAG AAC

CAG AAG GCT CCG CTC TGC AAT GGC AGC ATG GTA TGG AGC ATC AAC

TG ACA GCT GGC ATG TAC TGT GCA GOC CTG GAA TCC CTG ATC AAC L30T

GTG TCA GGC TGC AGT GCC ATC GAG AAG ACC CAG AGG ATG CTG AGC

GGA TTC TGC CCG CAC AAG GTC TCA GCT GGG CAG TTT TCC AGC TTG

CAT GTC CGA GAC ACC AAA ATC GAG GTG GCC CAG TTT GTA AAG GAC

CTG CTC TTA CAT TTA AAG AAA CTT TTT CGC GAG GGA CAG TTC AAC

| CCT AGG|AAG CCC ACC ACG ACG CCA GCG CCG CGA CCA CCA ACA CCG GCG

CCC ACC ATC GCG TCG CAG CCC CTG TCC CTG CGC CCA GAG GCG TGC CGG |Hinge

CCA GCG GCG GGG GGC GCA GTG CAC ACG AGG GGG CTG GAC TTC GCC

{ CAATTG |CTC TGC TAC CTG CTG GAT GGA ATC CTC TTC ATC TAT GGT GTC ™
ATT CTC ACT GCC TTG TTC CTG AGA GTG |GTT AAC|TTC TGG GTG AGG AGT
AAG AGG AGC AGG CTC CTG CAC AGT GAC TAC ATG AAC ATG ACT CCC CGC cD28
CGC CCC GGG CCC ACC CGC AAG CAT TAC CAG CCC TAT GCC CCA CCA CGC
GAC TTC GCA GCC TAT GGG |TCC AGG |GGT AAG TTC AGC AGG AGC GCA GAC
GCC CCC GCG TAC CAG CAG GGC CAG AAC CAG CTC TAT AAC GAG CTC AAT
CTA GGA CGA AGA GAG GAG TAC GAT GTT TTG GAC AAG AGA CGT GGC CGG
GAC CCT GAG ATG GGG GGA AAG CCG AGA AGG AAG AAC CCT CAG GAAGGC  {CD3C
CTG TAC AAT GAA CTG CAG AAA GAT AAG ATG GCG GAG GCC TAC AGT GAG
ATT GGG ATG AAA GGC GAG CGC CGG AGG GGC AAG GGG CAC GAT GGC CTT
TAC CAG GGT CTC AGT ACA GCC ACC AAG GAC ACC TAC GAC GCC CTT CAC
ATG CAG GCC CTG CCC CCT CGC|TAA |CAG CCA] GCG GCC GC|A|GAG GGC AGA|A2
GGA AGT CTT CTA ACA TGC GGT GAC GTG GAG GAG AAT CCC GGC CCT|CCA
TGGJATG |GAC AAA GAT TGC GAG ATG AAG CGG ACC ACA CTG GAC TCC CCC
CTG GGC AAA CTG GAG CTG TCT GGC TGT GAA CAG GGG CTG CAC GAG ATC
AAA CTG CTG GGA AAG GGC ACT AGC GCC GCT GAT GCT GTG GAA GTG CCA
GCT CCA GCT GCT GTG CTG GGA GGA CCT GAG CCA CTG ATG CAG TGC ACC
GCC TGG CTG AAC GCT TAC TTC CAT CAG CCT GAA GCC ATC GAG GAATTT
CCC GTG CCT GCC CTG CAC CAT CCA GTG TTC CAG CAG GAG AGT TTT ACA
AGG CAG GTG CTG TGG AAG CTG CTG AAA GTG GTG AAG TTC GGG GAA GTG
ATT TCC TAC CAG CAG CTG GCT GCT CTG GCT GGA AAC CCA AAA GCT GCT
CGG GCC GTG GGA GGA GCT ATG AGA GGC AAT CCA GTG [AAAJATC CTG ATT
CCC TGC CAC AGG GTG GTG TGT AGC TCC GGA GCT GTG GGG AAC TATTCT
GGG GGA CTG GCC GTG AAA GAA TGG CTG CTG GCT CAC GAG GGA CAT AGG
CTG GGA AAG CCT GGC CTG GGA GGG TCT AGT GGA CTG GCT GGA GCT TGG
CTG AAG GGA GCT GGA GCT ACC TCA GGA AGC CCA CCT GCC GGC CGG AAT
TGA|CGG CCG |

P140K
MGMT
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Peptide Sequence of IL13CAR-P140KMGMT SEQ ID NO:4

MHPLLNPLLLALGLMALLLTTVIALTCLGGFA] SPGPVPPSTALRELIEELVNITQNQKAPL |, .,
CNGSMVWSINLTAGMYCAALESLINVSGCSAIEKTQRMLSGFCPHKVSAGQFSSLHVR
DTKIEVAQFVKDLLLHLKKLFREGQFN|PRIKPTTTPAPRPPTPAPTIASQPLSLRPEAC ___ |Hinge
RPAAGGAVHTRGLDFAJQUILCYLLDGILFIYGVILTALFLRVVN[FWVRSKRSRLLHSDYM _ |TM/CD28
NMTPRRPGPTRKHYQPYAPPRDFAAYRS [TRIKFSRSADAPAYQQGQNQLYNELNLGR |,
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK ¢
GHDGLYQGLSTATKDTYDALHMQALPPR[STOP]QP]AAAJEGRGSLLTCGDVEENPGP| M |A2
DKDCEMKRTTLDSPLGKLELSGCEQGLHEIKLLGKGTSAADAVEVPAPAAVLGGPEPL |,
MQCTAWLNAYFHQPEAIEEFPVPALHHPVFQQESFTRQVLWKLLKVVKFGEVISYQQL
AALAGNPKAARAVGGAMRGNPV{K]ILIPCHRVVCSSGAVGNYSGGLAVKEWLLAREGH |MCMT
RLGKPGLGGSSGLAGAWLKGAGATSGSPPAGRN[STOP

FIG. 7B
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DNA Sequence of 1L13 (E13Y) CAR-P140KMGMT SEQ ID NO:2

GGA TCCI GCC ACC I ATG I CAT CCG CTC CTC AAT CCT CTC CTG TTG GCA
CTGGGC CTCATG GCG CTT TTIG TTG ACCACG GTC ATT GCT CTC ACT

TGC CTT GGC GGC TTT GCC|TCC CCA GGC CCT GTG CCT CCC TCT ACA
GCC CTC AGG TAC CTC ATT GAG GAG CTG GTC AAC ATC ACC CAG AAC
CAG AAG GCT CCG CTC TGC AAT GGC AGC ATG GTA TGG AGC ATC AAC
CTG ACA GCT GGC ATG TAC TGT GCA GCC CTG GAA TCC CTG ATC AAC
GTG TCA GGC TGC AGT GCC ATC GAG AAG ACC CAG AGG ATG CTG AGC
GGA TTC TGC CCG CAC AAG GTC TCAGCT GGG CAG TTT TCCAGC TTG
CAT GTC CGA GAC ACC AAA ATC GAG GTG GCC CAG TTT GTA AAG GAC
CTGCTC TTA CAT TTAAAG AAA CTT TTT CGC GAG GGA CAG TTC AAC

CCT AGG|AAG CCC ACC ACG ACG CCA GCG CCG CGA CCA CCA ACA CCG GCG
CCC ACC ATC GCG TCG CAG CCC CTG TCC CTG CGC CCA GAG GCG TGC CGG
CCA GCG GCG GGG GGC GCA GTG CAC ACG AGG GGG CTG GAC TTC GGG

LCAATIG JCTC TGC TAC CTG CTG GAT GGA ATC CTC TTC ATC TAT GGT GTIC

ATT GTC ACT GCC TTG TTC CTG AGA GTG [GTT AAC|TTC TGG GTG AGG AGT
AAG AGG AGC AGG CTC CTG CAC AGT GAC TAC ATG AAC ATG ACT CCC CGC
CGC CCC GGG CCC ACC CGC AAG CAT TAC CAG CCC TAT GCC CCA CCA CGC

GAC TTC GCA GCC TAT CGC|TCC ACG [CGT AAG TTC AGC AGG AGC GCA GAC
GCC CCC GCG TAC CAG CAG GGC CAG AAC CAG CTC TAT AAC GAG CTC AAT
CTA GGA CGA AGA GAG GAG TAC GAT GTT TTG GAC AAG AGA CGT GGC CGG
GAC CCT GAG ATG GGG GGA AAG CCG AGA AGG AAG AAC CCT CAG GAA GGC
CTG TAC AAT GAA CTG CAG AAA GAT AAG ATG GCG GAG GCC TAC AGT GAG
ATT GGG ATG AAA GGC GAG CGC CGG AGG GGC AAG GGG CAC GAT GGC CTT
TAC CAG GGT CTC AGT ACA GCC ACC AAG GAC ACC TAC GAC GCC CTT CAC

ATG CAG GCC CTG CCC CCT CGC [TAA JCAG CCA] GCG GCC GCJA]GAG GGC AGA

GGA AGT CTT CTA ACA TGC GGT GAC GTG GAG GAG AAT CCC GGC CCT{CCA

1GG IATG IGAC AAA GAT TGC GAG ATG AAG CGG ACC ACA CTG GAC TCC CCC
CTG GGC AAA CTG GAG CTG TCT GGC TGT GAA CAG GGG CTG CAC GAG ATC
AAA CTG CTG GGA AAG GGC ACT AGC GCC GCT GAT GCT GTG GAA GTG CCA
GCT CCA GCT GCT GTG CTG GGA GGA CCT GAG CCA CTG ATG CAG TGC ACC
GCC TGG CTG AAC GCT TAC TTC CAT CAG CCT GAA GCC ATC GAG GAATTT
CCC GTG CCT GCC CTG CAC CAT CCA GTG TTC CAG CAG GAG AGT TTT ACA
AGG CAG GTG CTG TGG AAG CTG CTG AAA GTG GTG AAG TTC GGG GAA GTG
ATT TCC TAC CAG CAG CTG GCT GCT CTG GCT GGA AAC CCA AAA GCT GCT
CGG GCC GTG GGA GGA GCT ATG AGA GGC AAT CCAGIG @ATC CTGATT
CCC TGC CAC AGG GTG GTG TGT AGC TCC GGA GCT GTG GGG AAC TAT TCT
GGG GGA CTG GCC GTG AAA GAA TGG CTG CTG GCT CAC GAG GGA CAT AGG
CTG GGA AAG CCT GGC CTG GGA GGG TCT AGT GGA CTG GCT GGA GCT TGG
CTG AAG GGA GCT GGA GCT ACC TCA GGA AGC CCA CCT GCC GGC CGG AAT

TGAJCGG CCG |
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Peptide Sequence of IL13 (E13Y} CAR-P1406KMGMT SEQ ID NO:5

MHPLLNPLLLALGLMALLLTTVIALTCLGGFA| SPGPVPPSTALRYLIEELVNITQNQKAPL |IL13
CNGSMVWSINLTAGMYCAALESLINVSGCSAIEKTQRMLSGECPHKVSAGQFSSLHVR _|(E13y)
DTKIEVAQFVKDLLLHLKKLFREGQFN|PRIKPTTTPAPRPPTPAPTIASQPLSLRPEAC __|Hinge
RPAAGGAVHTRGLDFAIQL{LCYLLDGILFIYGVILTALFLRVIVN FWVRSKRSRLLHSDYM |TM/CD28
NMTPRRPGPTRKHYQPYAPPRDFAAYRS JTRIKFSRSADAPAYQQGQNQLYNELNLGR D3
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK ¢
GHDGLYQGLSTATKDTYDALHMQALPPRISTOP|QP{AAAIEGRGSLLTCGDVEENPGP [M]A2
DKDCEMKRTTLDSPLGKLELSGCEQGLHEIKLLGKGTSAADAVEVPAPAAVLGGPEPL |\
MQCTAWLNAYFHQPEAIEEFPVPALHHPVFQQESFTRQVLWKLLKVVKFGEVISYQQL
AALAGNPKAARAVGGAMRGNPYK]ILIPCHRVVCSSGAVGNYSGGLAVKEWLLAHEGH MGMT
RLGKPGLGGSSGLAGAWLKGAGATSGSPPAGRN[STOP

FIG. 8B
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DNA Sequence of IL13 (E13K.R109K)} CAR-P140KMGMT SEQ ID NO:3

GGA TCCI GCC ACCI ATG I CAT CCG CTC CTC AAT CCT CTC CTG TTG GCA

CTG GGC CTCATG GCG CTT TTG TTG ACC ACG GTC ATT GCT CTC ACT

TGC CTT GGC GGC TTT GCC{TCC CCA GGC CCT GTG CCT CCC TCT ACA

GCC CTC AGG AAG CTC ATT GAG GAG CTG GTC AAC ATC ACC CAG AAC
CAG AAG GCT CCG CTC TGC AAT GGC AGC ATG GTA TGG AGC ATC AAC
CTG ACA GCT GGC ATG TAC TGT GCA GCC CTG GAATCC CTG ATC AAC
GTG TCA GGC TGC AGT GCC ATC GAG AAG ACC CAG AGG ATG CTG AGC
GGA TTC TGC CCG CAC AAG GTC TCA GCT GGG CAG TTT TCC AGC TTG
CAT GTC CGA GAC ACC AAA ATC GAG GTG GCC CAG TTT GTA AAG GAC
CTGCTC TTACAT TTAAAG AAA CTT TTT AAG GAG GGA CAG TTC AAC

|_CCT AGG}AAG CCC ACC ACG ACG CCA GCG CCG CGA CCA CCA ACA CCG GCG
CCC ACC ATC GCG TCG CAG CCC CTG TCC CTG CGC CCA GAG GCG TGC CGG
CCA GGG GCG GGG GGC GCA GTG CAC ACG AGG GGG CTG GAC TTC GCC

LCAATTG |{CTC TGC TAC CTG CTG GAT GGAATC CTC TTC ATC TAT GGT GTIC

ATT CTC ACT GCC TTG TTC CTG AGA GTG |GTT AAC|TTC TGG GTG AGG AGT

AAG AGG AGC AGG CTC CTG CAC AGT GAC TAC ATG AAC ATG ACT CCC CGC
CGC CCC GGG CCC ACC CGC AAG CAT TAC CAG CCC TAT GCC CCA CCA CGC

GAC TTC GCA GCC TAT CGC [TCC ACG |CGT AAG TTC AGC AGG AGC GCA GAC

GCC CCC GCG TAC CAG CAG GGC CAG AAC CAG CTC TAT AAC GAG CTC AAT
CTA GGA CGA AGA GAG GAG TAC GAT GTT TTG GAC AAG AGA CGT GGC CGG
GAC CCT GAG ATG GGG GGA AAG CCG AGA AGG AAG AAC CCT CAG GAA GGG
CTG TAC AAT GAA CTG CAG AAA GAT AAG ATG GCG GAG GCC TAC AGT GAG
ATT GGG ATG AAA GGC GAG CGC CGG AGG GGC AAG GGG CAC GAT GGC CTT
TAC CAG GGT CTC AGT ACA GCC ACC AAG GAC ACC TAC GAC GCC CTT CAC

ATG CAG GCC CTG CCC CCT CGC|TAA [CAG CCA] GCG GCC GCIA|GAG GGC AGA

GGA AGT CTT CTA ACA TGC GGT GAC GTG GAG GAG AAT CCC GGC CCT{CCA

TGGIATG IGAC AAA GAT TGC GAG ATG AAG CGG ACC ACA CTG GAC TCC CCC
CTG GGC AAA CTG GAG CTG TCT GGC TGT GAA CAG GGG CTG CAC GAGATC
AAA CTG CTG GGA AAG GGC ACT AGC GCC GCT GAT GCT GTG GAA GTG CCA
GCT CCA GCT GCT GTG CTG GGA GGA CCT GAG CCA CTG ATG CAG TGC ACC
GCC TGG CTG AAC GCT TAC TTC CAT CAG CCT GAA GCC ATC GAG GAATTT
CCC GTG CCT GCC CTG CAC CAT CCA GTG TTC CAG CAG GAG AGT TTT ACA
AGG CAG GTG CTG TGG AAG CTG CTG AAA GTG GTG AAG TTC GGG GAA GTG
ATT TCC TAC CAG CAG CTG GCT GCT CTG GCT GGA AAC CCA AAA GCT GCT
CGG GCC GTG GGA GGA GCT ATG AGA GGC AAT CCAGTG @ATC CTGATT
CCC TGC CAC AGG GTG GTG TGT AGC TCC GGA GCT GTG GGG AAC TAT TCT
GGG GGA CTG GCC GTG AAA GAA TGG CTG CTG GCT CAC GAG GGA CAT AGG
CTG GGA AAG CCT GGC CTG GGA GGG TCT AGT GGA CTG GCT GGA GCT TGG
CTG AAG GGA GCT GGA GCT ACC TCA GGA AGC CCA CCT GCC GGC CGG AAT

TGA|CGG CCG |
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Peptide Sequence of {L13 (E13K.R109K) CAR-P140KMGMT SEQ ID NO:6

MHPLLNPLLLALGLMALLLTTVIALTCLGGFA] SPGPVPPSTALRKLIEELVNITQNQKAPL  [IL13

CNGSMVWSINLTAGMYCAALESLINVSGCSAIEKTQRMLSGFCPHKVSAGQESSLHVR __[(E13K R109K)
DTKIEVAQFVKDLLLHLKKLFKEGQFN [PRIKPTTTPAPRPPTPAPTIASQPLSLRPEAC Hinge

RPAAGGAVHTRGLDFA|QL|LCYLLDGILFIYGVILTALFLRV|VN[FWVRSKRSRLLHSDYM |TM/CD28

NMTPRRPGPTRKHYQPYAPPRDFAAYRS [TRIKFSRSADAPAYQQGQNQLYNELNLGR oD
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNEL QKDKMAEAYSEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPR[STOP]QP]AAAJEGRGSLLTCGDVEENPGP | M|A2

DKDCEMKRTTLDSPLGKLELSGCEQGLHEIKLLGKGTSAADAVEVPAPAAVLGGPEPL 140K
MQCTAWLNAYFHQPEAIEEFPVPALHHPVFQQESFTRQVLWKLLKVVKFGEVISYQGL MGMT
AALAGN PKAARAVGGAMRGNPILIPCH RVVCSSGAVGNYSGGLAVKEWLLAHEGH
RLGKPGLGGSSGLAGAWLKGAGATSGSPPAGRNISTOP

FIG. 9B



