WO 2019/200056 PCT/US2019/026923
1715

o VSV-G glycoprotein

Anti-C3 1o
activate T-cells

S
i

: L it > Tecedf oo
A N Lk stivdatary
A . : ; mofectdes

feg. (D28,
B1370)

FIG. 1A

VIW-G glycoproteln
s {mediates vital entry 1o
activated T-cells}

Matrix protein

praofegse

Reverss fransoriptase

FIG. 1B



2/15 PCT/US2019/026923

WO 2019/200056

s||90 Buibexoed ¢6z-3S1YH
1B UMOp Uazol
pue papuedx3

uonejndodans
sly} Joy Jos Juabuiis

-an|g dY1oed

g0l

Y-en|g duloed
y0l ¢0l O

TR A

¢0l-

Bavasiors Lhnssisrssd

RS-

LRSI,
it oo

NSRS

ALY
~ +/€100

0 ¢0}-

0o
m,

X

B ectaes

mﬁ,\I\sVE I

0l 40l 0l

N

ARRAAAR AR AR s

i
7

-¢c0l-

V-3d

(3d) 2£1@9 |

Ule}S s|qnoq

v-onig oljioed

g0l 0l 0l

0 ¢0}-

V-1d

(enig d) 98a9

0130

V-3d

¢ Old

mm: 0 ¢0l-

0200

+/€109~"

i,

L

0

b2
7
\,Z

£

VI

¥

o
o
~—

T
o

T

o
o
~—

Y aeoetei”

000
+9800

Li * ¥
X ) <+
o o
~ <~

I eeiih

¥oou

\-enig d}ioed

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056
100
80 - Pacific Blue subset
. 0
60 - ?
E o
S 401
20-
0 - V.
-103 0 10 104 109
Pacific Blue-A
Fl1G. 3A
100
80 - %
; L
60 - PE subset .
5 999 |
é 40,5 ¢ i
20- -
e SR S A
-103 0 103 104 100
PE-A
FIG. 3B
100
80 -
60 - PE subset
=R 126
20
ol e
103 0 103 104 105

PE-A

FIG. 3D

3/15

PCT/US2019/026923

Pacific Blue subset

0

103 0

103 104 109

Pacific Blue-A

FIG. 3C

100
80 - Pacific Blue subset
! 0073
60 - '
40 -
20
O N S - . v -
-103 0 103 104 100
Pacific Blue-A

FiG. 3k

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 4/15

PCT/US2019/026923
100 100
80 80 - é Pacific Blue subset
i ] N 0.60
60 - PE subset 60 ~ §1 ;
5 } 128 5 g
2 40+ ‘ 2 40 L
20- 0] |
108 0 103 104 105 -103 0 103 104 100
PE-A Pacific Blue-A
FIG. 3F FIG. 3G
100 100
80 g 80 % Pacific Blue subset
60 - PE subset” | 60 L
= 999 T ]
2 40 2 40 :
20 207 |
0 d R — it RN 553 . 0 i ENERMERE o M. SES—— gerrerpi
103 0 103 104 109 -103 0 103 104 109
PE-A Pacific Blue-A

FIG. 3H FIG. 3l

100

Modal

103 0 103 104 109 103 0
PE-A Pacific Blue-A

FIG. 3J FIG. 3K

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 5/15 PCT/US2019/026923

transduced T-cell growth
3000000 -

2000000 -

T-cells/ml

1000000 -~

0 2 4 6 8
days post transduction
~s- Mock (293T vector)
=== +Control (vector + stimbeads)

s (1x sorted) HATSE cell vector
~=~_ (2x sorted) HATSE cell vector

FiG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 PCT/US2019/026923
6/15

2937 no stim

1x sorted HATSE 2x sorted HATSE

{no stim) {no stim )

FIG. 5



WO 2019/200056 7115 PCT/US2019/026923

RSV ppsysL123)
0500 9859} \ 5, Gag\(SLe)
QQQ‘Q ............ &

MND
Shfl site
ER signal

vivo-TIL 104 - LNGFR proprietary Kozak
9,859 bp

7

o
o
Lo
N

o

77

™~ FKBP (DmrA)

iy

RACR gamma signaling

0o

.

iy,
30

=Zpoavt
\\}\\ ER signal
FRB (DmrC)

7

y

Uy,

0

LY

NS
r
P
G @
550\\\\\\7\\\\\\\\&1;&\\\\\\ '

Stop Codon / ’ A.BQQ RACR beta signaling
Mrel AN

W
7

{LNGFR Genscript P2A-v2

P2A nFRB

FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 8/15 PCT/US2019/026923

PBS\(SL123)
Q500 10997

500
‘\0:?00 1 0,997

Gag\(SL4)

cPPT
2
% >
SR kg
Apal1 site —
o N
~
. . "o
vivo-TIL 105 - TCP1 proprietary B <
10,997 bp Xhol site
TCP1promoter 3 | & o
Coligan Promoter Sequence —.__ 53"8
Upstream Transcription ="/ " \N&& - HCST mRNA

Start Coligan

“ER signal
;QQQ FKBP (DmrA)

\\\: \\\\\‘\\\\\\\\\ N RACR gamma signaling
6 o \ P2A-v1
0 5,500 ER signal
tLNGFR ol [5.500 FRB (DmrC)
P2A RACR beta signaling
Genscript P2A-v2
FIG. 7

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 9/15 PCT/US2019/026923

PBS\(SL123)
1051 | 5, Gag\SL4)

vivo-TIL 106 - TCP2 proprieta
11,051 bp i TCP2 —

Coligan Promoter Sequence ~.__
Upstream Transcription -
Start Coligan L

- HCST gene
o> HCST mRNA

Kozak
G - Stop Codon “’ >~ Sbl site
WPRE\probe > ’,0%7 \\ FEEPS'(QS;LA)
%

e 6 \ RACR gamma

68, signaling

tLNGFR ichnd.
P2A ER signal

nFRB RACR beta signaling
Genscript P2A-v2

FIG. 8

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 10/15 PCT/US2019/026923

4 500 11,928 500 Gag\(SL4)

LK h

N

\ 2
PBS\(SL123) RRE ‘\ET o
c
S CD2E2 SOX4-binding site protein bind - ™
o B CD2E1 sequence regulatory X! S
> CD2E2 sequence regulatory =
o o CD2E3 sequence regulatory — protein bind
S-8- vivo-TIL 107 - TCP3 proprietary S.8
CD2E4 sequence regulatory
o
ol RO \ 950 bp AfllI-Mstll fragment regulatory " S S
=) ~Q WPRE HBP1-binding site protein bind 2
N\ WPRE\probe Kozak «
CD2 locus control region S
Coligan Promoter S
Sequence :
HCST gene
HCST mRNA
Shfl site
ER signal
FKBP (DmrA)

RACR gamma signaling
Genscript P2A-v2 P2A-V1
RACR beta signaling Upstream Transcription
FRB (DmrC) ER signal Start Coligan

FIG. 9

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 1115 PCT/US2019/026923

PBS\(SL123)

0000 10,336
0.000 10,336
1

RSV
CD2 locus control region
CD2E1 sequence regulatory

D
S.S &
o og? d CD2E2 SOX4-binding site protein bind
CD2E2 sequence regulatory
CD2E3 sequence regulatory B\ rotein bind
§*§.‘ CD2E4 sequence regulatory
o o vivo-TIL 108 - TCP4 proprietary n— HCST
1033800 opy P E1 Korak
= 550 bp Aflll-Mstll fragment regulatory 7~ LS Shilsite
%’ =3 Upstream Transcription Start Coligan S - ER signal
2.1 kb Hindlll fragment regulatory \{%\\“S‘g HCST
PonA’\ . Coligan Promoter Sequence N W mRNA
2o ‘ FKBP
XS § (DmrA)

s " 2 S
0%0 \StopCodon
WPRE \ /
PVAN S ~ P2Av1
’ i . - ER signal
RACR gamma
WPRE\probe /;/@ \\\\\,\\\\\\ﬂ\\\\\\\\\\ signalingg
el %0 [ 5500 | 5000 \ ,¥ FRB (DmrC)
55 ‘ ‘
NGFR 790/ | 5000\ RACR beta signaing

P2A nFRB  Genscript P2A-v2

FIG. 10

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 12/15 PCT/US2019/026923

L0 10949 g PBS\(SLI)

vivo-TIL 109 - hPerfP proprietary

10,949 bp |
perforin promoter —__ . - o
Sbflsite | ~S-S
Kozak ] B>y
WPRE ER signal 2\ /
WPRE\probe FKBP (DmrA) 3 Q.&
RACR gamma signaling i © o
Stop Codon POAVT \ \\\\\
/Ml 4 NGFR ER signal N\ P A
nFRB  FRB OmiC)\ o
6« N
&

0
o
y O

o \ e
% 6§\\§7\\\\\\\ \\\\\\\\\\\\\\\\\\\\E\\E\O\kb‘%@
/ 00 5% )
0

500
5,00 RACR beta signaling

Genscript P2A-v2

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2019/200056 PCT/US2019/026923
13/15

RACCR “off state” “on state”
chimeric 1L2
receptors

cytokine
signal
transduction

L2Rb  HL2Rg

FIG. 12A



WO 2019/200056 PCT/US2019/026923

14/15
Payload: prom-GFP Payload: prom-Cherry Payload: prom-RACCR
Package: pMD2.G {std) Package: pVT-SEC Package: pVT-SEC

FIG. 12B FIG. 12C FIG. 12D



WO 2019/200056 PCT/US2019/026923
15/15

2.0
N
E 1.5 - s RACCR:SE-LVP + {2
X ~§~ mCherry:SE-LVP + 1L2
4]
IR L ol SR 2 RACCRISE-LVP + rapa
1%
£ 05-
L N i mOheny:SE-LVP + rapa
05 . ; = -~ mCherry:SE-LVP NT
0 5 10 18 20 =% mCherny:std + L2
dav
FIG. 12E
2 x10° 4

s RACCR: SE-LV +1L.2

W
N
N
N
N
Y
N
N
S

- RACCR: SE-LV + rapa

0+ T ' - ~a- RACCR: SE-IV no rapa/iL2
0 5 10 15 208
day

FIG. 12F



