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Process 2A: about 22 days from Steps A- E  {Process GEN 3: about 14-18 days from Steps A - E

STEP A STEP A
Obtain Patient Tumor Sample Obtain Patient Tumor Sample
(optionally can be frozen before Step B; (optionally can be frozen before Step B)
optionally tumor sample can be a core/small biopsy)
STEP B STEP B
First Expansion Priming First Expansion

(physical fragmentation to at least 40 fragments per  (physical fragmentation of up to 60 fragments per
container grown for about 3 days to 14 days with ~ container grown for about 1 days to 7/8 days with

media comprising [L-2) media comprising [L-2, OKT-3, and optionally
antigen-presenting feeder cells)
STEP C STEP C
First Expansion to Second Expansion Transition ~ Priming First Expansion to Rapid Second Expansion
(Step B TILs directly move to Step D, optionally on Transition
Step B day 11) (Step B TILs directly move to Step D on day 7/8)
STEP D STEP D
Second Expansion Rapid Second Expansion

(TILs grown in growth media medium comprising ~ (TILs grown in growth media medium comprising
[L-2, OKT-3, and antigen-presenting feeder cells in a [L-2, OKT-3, and 2X antigen-presenting feeder cells;

closed container) Days 10-11 scale up and add additional IL-2)
STEP E
STEP E
Harvest TILS from Step D Qo
(TILs harvested via closed system) Harvest TILS from Step D
STEP F STEP F
Final Formulation and/or Transfer to Infusion Bag ~ Final Formulation and/or Transfer to Infusion Bag
(optionally cryopreserve) (optionally cryopreserve)
FIG. 1A
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Process GEN 3: about 14-18 days from Steps A - E

STEP A
Obtain Patient Tumor Sample
(optionally can be frozen before Step B)

STEP B
Priming First Expansion
(physical fragmentation of up to 60 fragments per container grown for about 1 days to
7/8 days with media comprising IL-2, OKT-3, and optionally antigen-presenting
feeder cells)

STEP C
Priming First Expansion to Rapid Second Expansion Transition
(Step B TILs directly move to Step D on day 7/8)

STEPD
Rapid Second Expansion
(TILs grown in growth media medium comprising IL-2, OKT-3, and 2X antigen-
presenting feeder cells; Days 10-11 scale up and add additional IL-2)

STEP E
Harvest TILS from Step D

STEP F
Final Formulation and/or Transfer to Infusion Bag
(optionally cryopreserve)

FIG. 1B
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Embodiment GEN 3.1 Embodiment GEN 3.1
Embodiment GEN 3.0; control: Test/F:

about 14-18 days from Steps A-E| about 14-18 days from Steps | about 14-18 days from Steps
A-E A-E

STEP A STEP A
Obtain Patient Tumor Sample  Obtain Patient Tumor Sample
(optionally can be frozen before (optionally can be frozen

Step B) before Step B)
STEP B STEP B
Priming First Expansion Priming First Expansion

(physical fragmentation of up to 60 (physical fragmentation of up
fragments per container grown for to 60 fragments per container
about 1 days to 7/8 days with media grown for about 1 days to 7/8
comprising [L-2) days with media comprising

[L-2, and OKT-3)

STEP A
Obtain Patient Tumor Sample
(optionally can be frozen
before Step B)

STEP B
Priming First Expansion
(physical fragmentation of up
to 60 fragments per container
grown for about 1 days to 7/8
days with media comprising
IL 2, OKT-3, and antigen-
presenting feeder cells)

STEP C STEP C STEP C
Priming First Expansion to Rapid ~ Priming First Expansionto ~ Priming First Expansion to
Second Expansion Transition Rapid Second Expansion Rapid Second Expansion
(Step B TILs directly move to Step Transition Transition
D on day 7/8) (Step B TILs directly move to (Step B TILs directly move to
Step D on day 7/8) Step D on day 7/8)
STEP D STEP D STEP D
Rapid Second Expansion Rapid Second Expansion Rapid Second Expansion

(TILs grown in growth media  (TILs grown in growth media
medium comprising IL-2, OKT-3,  medium comprising IL-2,
and antigen-presenting feeder cells;  OKT-3, and 2X antigen-

Days 10-11 scale up and add presenting feeder cells; Days

additional IL-2) 10-11 scale up and add
additional IL-2)
STEP E STEP E
Harvest TILS from Step D Harvest TILS from Step D
STEP F STEP F
Final Formulation and/or Transfer ~ Final Formulation and/or
to Infusion Bag Transfer to Infusion Bag
(optionally cryopreserve) (optionally cryopreserve)
FIG. 1C
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(TILs grown in growth media
medium comprising [L-2,
OKT-3, and 2X antigen-
presenting feeder cells; Days
10-11 scale up and add
additional IL-2)

STEP E
Harvest TILS from Step D

STEP F
Final Formulation and/or
Transfer to Infusion Bag
(optionally cryopreserve)




WO 2020/096986

Day 0
saruPEX 405+ |

4/232

{ Tumor Dissection )

PCT/US2019/059716

Day 0
‘hcie tumr
o0 fragnerts
,@1.30 i

L 1LOM1 meda

A 4

Dyt
0% P<°AC,=E+C

J.mu
g prent I[tfat]

A 4
Day 16
90% Volume rediice,
ghiplbCREX |
S0OMCS in Chid media +

12 (3000 1

A 4
Day 22

Harvest

LOVO automated el washer

* TVCand %
viability

* Stpematant
collection

- V0 and %
vigbility

. Supema ant
collection

/

g:'ni\.
jiH e

Day % to 11
Tmsf 1Lbc|E solufion

LOVO aut oma fed coll washer

e VG and % Vfabfif"y
o INF-y secretion by ELISA

. CDRB analysis

o TIL: Tumor co-culture

* Telomere {FlowFISH)

* Metabolic substrate analysis
o iL-2levels by ELISA
* immunophenotyping

FIG. 2

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

57232

g Did

9l P \Z sjuaulbes d #

¢ Udg) 7 uUsn 7 usn 7 Ud5) $S304¢f

LG80LIN 1 Jong

adAiousyd adfioustd
PR SO YT SEE & &
TR AT S VAR I VAR > S
FPEP FEEE F & SEEE S e

£ U mm
7 U0 ma

g

qq0y1

$J1e9 9|geiA 10 Aduenbai{ ¥,

w o

H

&
—

M\N

S1i80 ajgeia o Aousnbei4 %

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

6/232
a
& "o
3 &<
A2 &3
! D
o g
0 g e
e < £ =}
_g) k ad
o & =leg
[ [ Kie]
2 D
< &
(]
22l 8 3 F <
© 2 8 sy a10e1n 10 Aouanbai o, P
2 8 |si1e0 8jgein} 1% &<
N D w N
1 v i
8 W3 o
-SAIVN | o
o i ol R g
e @® & N <
s 51 @ '
= & 2
£ &
=
£5%
ol I d
[ IR
" &8
: : : ; : (RN ¢
g 8 8 8 S 10
= 5{j20 8jqBIA J0 Aouenbai o =2
8
— S |
N
o &
o
"I‘|‘tf§\‘ Q\J
AN 2
- w10
w0 RIHEHS NN
5 e =
= S oo
2 SR |2
[5) n £
= < I S P
AN |5 &l ¢l o
banalo £l 815
SRUIEN =1Ee] i
#00/£00 - { O
<

‘;il% ajqein jo Asusnbai4 o,
SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

71232

§99001d € USD) ==
§390C1d 7 QD) ==

b

g

i

v

A

§'Oid

+40 U0 P3E9 %

RET X

§99001d € USD e
§390CUd 7 Ugs) ==

XN cum!.x

W
m

/\ﬂr,qu 3oy o0y o0
R TS RS TSNt

BRI

Y

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

8/232

§S0CI4 € U9 ey
PRCHOIFAICHN.

65091

g 'Did

882004 € U9 mxm
§93001d ¢ UsS) mm

%w

xrc x

A0
RS

,,, ,Nv
:%L

&

U

71

%%a%»@

x,c x

-

e

e9

.....

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

9/232

m (2N 2 Process
=3 (38N J PIOGess

i__.
LS
[ o]
<2
=
ﬁ?
g
L]
|
o
= o
< L
-
5::>
8
&
[
%,
//47/; X
e
=3 L‘%’«'f
=
=3 ’%
wannndl /%/
<

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

10/232

§S200Id £ U99) mxm
S99001d ¢ UsE) mm

8 "Did
o
_-;
00000 T
ooz 2
60006
Ga0v 1
! |

$58001d € Y65 mm
8580014 7 199 =ms

¥S0p

-00001
-0000¢
-0000¢

-(000Y

{(d) -1

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

11/232

GG0y e Ue)
GR0y e veg
PalpTe e
palp10 Ued)

td 4t

4 10 feq

6 Oid

£ Ue9) § ¢ UBg SiElE

JSOBH  O1ORYS VOl dY |

Ge0y e D
A
baQy e ueY
b0y sy

LA I

§ Us9 B ¢ Us9 oleldeT]

v
d 0 feg
0ng € @ 8 0§ 0.
50— S0
B oD - o &
LB Gy - o B
) rmu_lw o0k TE UeD = ew M_W
Y5077 189 - 97
L7 7
£ USE) § 7 UBE) 8502N[S)
434 o feg
00 AR okt WienuigM
50 50
| & =
e oot « &
o) £ | SS0pT7URY - Q=
YG0°C LAY - 07
07 fS0y17 eg - 7

¢ UBE) § 7 UAK) 8500Nj9)

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986

PCT/US2019/059716

121232

Glutamine Gen 2 & Gen 3

24-
~ 29 -e- (en 2-.4054
=t = Gen 34054
£ 20 NN - (5en 24055
=5 == (en 304055
£ 16
&3 144
1.2 , : ;
REPinitiation Scalelp  Harvest
Day of REP
B

Glutamax Gen 2 & Gen 3

94 -~ (3en 2-L4054
Z = Gen 34054
£ 224 - (5en 2-L4055
X - (en 314055
= 20
18
& 16
14 ; ; '
REPinitigion ScalelUp  Harvest
Day of REP
FIG. 10

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

13/232

Ammonia Gen 2& Gen 3

-~ (en 2-.4054
= (en 314054
~ Gen 2-L4050
= (en 31405

N
o
2

Ammonia (mmol/L)
& o

REP inifiation ScaiéUp Harvest
Day of REP

FIG. 10C

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

14/232

—
L)
]

me (;en 2 Process
Gen 3 Process

Relative Telomere lenght {1301)

L4054 L4055
Tumor ID#

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

15/232
Unique CDR3-Gen2 vs Gend
200
& 20000
[
(-
[
=
=
o
= 100004
0 ¥
N
N
S

FiG. 12

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

16/232

ol oid

.

1onpoud

_.\\w [2Ul] ¢ UST) Yl DBIBYS 7 UBD) WO Ssousnbes £xan

\ . anbiun Jo 9 L0 :
. LN JO %08 40 0 %40 /6 0} Buipuiodsasios Jonposd
\ N&\& £ usy [BUY 7 UBC) DUB ¢ USE) USBMIB( DBIBUS 9ie S80uanbas §RL »

L0967
£l {cigl peOpT L U
{9540°28) 08 {sh508n) G168 Pelb g sl
661 GGEY
£ g { usg ¢ use Z uag) &mﬁﬁ»@ a\mw
5,009 %08 do] S U090 Y eHaon #

CMON 10 Aousnbaly

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/059716

WO 2020/096986

177232

d

75557
eM10n Jo Asusnbaid

\\

i oid

1onpoud

[eUl ¢ USD) YUM DBIBYS 7 USE) WY $80U8Nnbas £4OD
anbiun 10 9,08 40} 10 %Gh'66 01 Buipucdsauos ‘onpoid feuy

Z USS) PUE ¢ USS) USaMS(] POIBYS IR $O0UBNDSS CERL »

919¢ - TR - GEOYTE usg
%57 66) £F0L {9041°08) 96671 BE0Y-7 veg

A% 6660

£ g { usg ¢ use Z uag) Emﬁm?@ a\ww

§ £HaSM %08 do] S EHa9N Y cHqon#

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

18/232

Gen? vs Gen3

107

o
B

Diversity index

.
3

FIG. 15

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

197232

Cell counts Day 7-Gen 3 REP initiation

Count1 | Count2 | Count3 |Average | Total Cells
Volume (mL) (cells/mL) | (cells/mL) | (cells/mL) |(cells/mL) Average*Volume

Total 246E+05 | 2.28E+05| 2.31E+05| 2.35E+05 4.42E+07

188 Live 2.37E+05 | 2.27E+05 | 2.26E+05 | 2.30E+05 4.32E+07

Dead | 9.26£+03 | 7.03E+02 | 4.63E+03 | 4.86E+03 |  9.14E+05
% Viability | 96.20% 99.70% 98.00%| 97.97% |

Total | 826E+04 | S.00E+04| 7.66E+04 | 7.97E+04 | 1.50E+07

Live 7.60E+04 7.54E+04 |  6.89E+04 | 7.34E+04 1.38E+07

188 Dead 6.61E+03 4.63E+03 7.73E+03 | 6.32E+03 1.19E+06
% Viability 92.00% 94.20% 89.90% | 92.03% |-

Total 2.44E+04 4.20E+04 1.05E+04 | 2.56E+04 5.13E+06

200 Live 1.74E+04 2.80E+04 7.03E+03 | 1.75E+04 3.50E+06

Dead | 7.03E+03| 140E+04| 348E+03 | 8.17E+03 |  1.63E+06
% Viabilty | 71.20%] _ 66.70%]  6690%| 68.27% |

FIG. 16
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Cell counts Day 11-Gen 2 REP initiation and Gen 3 Scale Up

: Count! | Countd | Count2 | Averape | Total Cells
b Volume fml) elishnl) | tcellsin) | icelsim) |icelishib) | AveraceVolume

Totdl O 1E+05] 101F+0B|  108F+06| 1ODF+0R|  1.00F+09
Gen 3 #4054 1000 Live 8O0E+05| Q34E+05] 1.01E+06| O35E+08]  9.35E+(8
First Round Dead 500E+04|  7.4GE+D4|  B.7AE+04| BA4E+DA|  BAAESDT

% Viability|  9440%|  9260%|  93.00%| 9357%| . ]

Tolal B56E+05]  G0AE<05|  BOIE+05| BAUE«S|  BOOEE
Gen 3 #4055 1000 Live SOUE5] BOTE5|  BAE05| BAEA5|  BAAE«0S

Second Round Dead BATE+04]  370E+04] 387E+04] 358E+04]  358E+7
Y ViablTy| 960 SO0  Bo0%| B0 |
Totd | Za2e+06] 225E+08 T29E06] 457E
s Live | 168E+06] 575406 [63E06| 305408
0
Cen SHICEST | 200 Boad T atEds| 6rgke0s BA0E05] 1306408

71.15%]

% Viability 72.40% 63.90%

T{)tai 1.086+06]  9.84E+05
G@ﬂ 2 #L4354 142 LiVe 97i§+35 s

First Round Dead 126E+04] 2126404
%5 Viability 88.10% 88.70% 97.90%

7
U0E+0,
B1E+04)
98.23%

Total 2936405 3 264E+05| 2.87E+05
(en 2 #4055 9% Live 288E+05)  2.96E+0 2,55E+05 2.80E+05
9.14F

Second Round Dead 4726403 J4E+D J6E+03| 7.37E+03
AT I e I s

Totdl | O.10E<04]  BAUE T

o e Live | 805E0d]  4210+0d 5 13E01

Gen 2#M1085T 200 Dead | 10404 1 0E+0A C2E0A

B
<>
SR

% Viability 88.50% 75, BI8BY [ ]

FiG. 17
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21/282
Count Count2 | Countd | Average | Total Cells
0 Volume (ml) {celisiml) | (celisimi) | (cellsiml) (ceiis!zi%u Average™Volume
Gen 3#.405 Total 140E+07|  14BE+(7 TI3EA07|  178E+10
First Rournd ore | 1243.1 ive 132EA07| 135607 134E+07]  166E+10
LOv0 P ' RATER05]  1.12E+06 0 BAE0 22E+08
b % Viability 94.00% 82.40% G320%)
Gen 3 #4054 ofa 6.35E+07]  6.07E+)7 821E+07]  205E+10
First Round _post 330 LIVe 5,726+07 SA4E+07 55807 1.84E+10
LOVO Dead | 6.35E+08] 6.27E+(06 B31EH06]  2.08E+09
% Viability]  90.00%|  89.70% 89.85% |
Count CountZ | Countd | Average |  Total Cells
0 Volume (ml) (callsinl) | (cellsim) | (callsml) |icaloimt)| AverageSolame
Gen 3 #1405 Totdl | GASE+B[  105E(7 LI0EA07] 103+
Second Round ore | 10326 |—Lve | BI0E-06  870E+06 G35EH6]  QBEHS
GCOHT_O\%“ pre ' Dead | 585E+05] 6756405 6.30E+05] _ 65IE+08
b % Visbily|  9380%|  93.60% QA%
Gen 3#L4055 otal | 331E+07[ 282E+07 3IBE07[ 07EX(7]  LOIEXAD
Second Round -post| 330 ive 2B5E+07|  246E+07)  277E+07[ 266E+07|  BBTE+(S
oo Dead 456+05]  361+06 4.12E+06[ 4.00E+0R]  1.35E+09
T %Viability|  86.20%|  87.20%|  87.10%[ &70%|
Count Count? | Countd | Average | Total Cells
D Volume imL celisimb) | (cellsimb) | (cellsiml) |(ce Es!s%l.) Average*Volume
‘ ; Total 2.26E+06]  2.64E+06 2.45E+06 1.23E+10
Gen 3#MI0BST | g0 ve | 197E+06] 2.31E+06 214E06] 107Ex1D
pre-LOVO Dead 2.85E+05]  3.30E+05 J08E+05]  1.54E+(8
% ieib‘litv 87.40%|  87.50% T R
fen 3 E uit: 0.27E+07)  5.44E+(7 5.86E+07 8.78E+(9
“’2‘3’13@%8835 150 Live | B50E«07|  474E+07 5I2E07] 7.68E+09
ot aciton Dead | 7.70E+06] 6.96E+06 TR3EA06]  TA0E00
R % Viability B7.70%|  87.20% 8T45%[
Count Count? | Countd | Average | Total Cells
- Volume (mL _ celisimb) | (eellsiml) | (celisimb) (ceiis!s%L} AverageVolume
N otal 353E+06]  4.30E+(6 3.92E+06 357E+08
Gen 2 #4054 913 | ive 3.35E+06|  4.00E+06 3.68E+06 3.36E+08
First Round Dead 1.78E+05]  3.03E+05 2.38E+05 2.18E+08
% Viability 95.00% 93.00% 94.00% [ ey
P Tota 120407  1.36E+07 1.33E407 3.87E+09
Den 274055 992 ive | 1.16E+07| 1.23E407 20E+07]  349E+09
Second Round 7 Dead 127E+06] _ 1.23E+06 5E+06]  365E+08
% Viability|  90.10%|  9030% A
ofa 6.;2&86 6.92&(0\-2 6.87E+06 2.53E+08
Can b Live 5.22E+06] 558640 540E+06 1.99E+08
Gen ZMOBST | 369 ead | 154E+06] 1 AQE+6 T47E06]  542E08 |
% Viability|  77.20%|  79.90% 78EE%]
FIiG. 18
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Count1 | Count? | Countd | Average | Totdl Cells
D Volume (L {cellsiml) | (calisiml} | (calisiml) (aeils/r%i.? Average*Volume

Cen 7 #4054 Total 355E+07] 4128+07]  4.03E+07] 3.80E+07 5.40E+10

Eirgt Ro,vp{{ _pre 1385.7 LIVE 326E+07|  373E+07]  367E+07| 355E4A0T7 4.928+10

o Loi:jo“ ’ lDead 293E+06) 387E+06) 350E+06| 346E+06|  4.80E+09
% Viabiiity 91.70% 90.60% G1.10%| O91.43% [

Gen 2 #.4054 lotal 170E+08]  1.79E+08  1.88E+08| 1.726+08|  569E+10

FrstRoand post | 330 jve | 1A9E+08]  158E+08 14GE+08[ LA2E+0B]  SO1E+I0
LOVO Dead | 206E+07| 204607 2.00E+07[2.07E+07]  6.82E#0)

% Viability 87.30% 88.60% 88.10%| 87.95% | . -

Countt | Count? | Countd | Average | Total Cells
0 Volume (1 _ (cellsiml) | {cellsiml) | (cellsimi} (s;eiis/ng{U Average*Volume
Gen 2 #4055 fotal | 3.05E+07|  251E+07|  2.07E+07[ 288E+07|  5.66E+10
First Round e 1968.2 LIVE 280E+07)  228E+07) Z72E+(07| 267EH07
V0 ' Dead | 257E+06] 261E+05| 2.50E+08| 257E+06 |
: % Tl.sibéiatv 22;80:,6 1 ggseﬁg G’;%oa 9g2.97<§,8
24 4F:: SJE+08|  180E+ 1.53E+08] 1.92E+
GS?”R?LCOS@ 230 ive | 2.03E+08] 166E+08  1.33E+08[ 167E+08
LOVO Dead JO0E+07|  224E+07 1.94E+07| 2.38E407

% Viability 8§7.10% 88.10% 87.30%| 87.50% | oo o]

Count1 | Count? | Countd | Average | Totdl Cells
B Volume mLJ {celisiml) | {cellsiml) | (celisiml) (cei!s!ﬁ%i) Average*Volume
Totgl #DIV/G! #OIVE
Cen 2 8M1085T-pre| s D"Eved fg:v@% ﬁg:z{/@%
LOV i £4 #DIV/G [
v 9% Viability BV [
Gen 2 #MA085T - lotal 851E+07]  9.05E+07 8.78E+07
oost LOVO nra 150 ive 7336407 7.79E+07 7.56E+07
0S40 addition Dead 118E+07]  1.26E+07 120E+07 |
o % Viability 86.10% 86.10% 86.10% |-

For L4034 Gen 2, post LOVO count was extrapolated to 4 flasks, because was the total number of
the study. 1 flask was contaminated, and the extrapolation was done for total = 6.67e+10

FIG. 19
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Digest fragmented tumor for 1 hour on the gentleMACS OctoDissociator N\
Set aside cells from the whole tumor digest for control expansion

Freeze another fraction of whole tumor digest for tumor reactivity of the final product
Stain cells for PD1, CD3, and live/dead status

Using an FX500 instrument (SONY, state), sort PD1-high and PD1-negative cells

| *Initiate cultures of sorted cells and whole digests, in a G-Rex 24 or G-Rex 10 for REP1

{ (11 days with OKT 3+ feeders) Y.

Volume reduce the plate/flasks, count and harvest N
Initiate cultures of REP1 products (PD-1+, PD-1- and whole digest) in a G-Rex 10,
G-Rex 100M for REP2 (11 days)

Freeze remaining cells )

~
Volume reduce the culture media
Supplement cultures with fresh media (CM2 or CM3)

v
Volume reduce the culture media, count cells, and harvest final products Yy

The following assays are run on the harvested REP2 product
* Cell count, viability

*Phenotype (TIL1, TIL2, TIL3)

*CD107a

*IFNy (restimulation assay)

*TCRvB (by flow cytometry)

*TCRV (freeze 1e6 for RNA-sequencing by iRepetoire)

* Tumor reactivity (co-culture assay) and cell killing assays (X-Celligence system) y

FIG. 42
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B PD1+pre-sort
PD1*-derived TIL
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% of CD3+

)
T

PD1  TIM3 Lagd CDh25 CD6% CD134 CD137
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R

01 S

T

PO1* derved

PDI--derived

C) Ranked uCDR3

Bulk TIL

P+ -derived

o0t derived

auk TL

B 2-10F8 120 210

7 3140 4150 B85+ |

PCT/US2019/059716
Diversity
- 1
T

1

PDI*derived  PDI -derived

C) Shared clones between bulk TIL and PD1 -derived

Tumor Count of shared | Bulk TiL PO -gerived
uCDR3 clones | Shared % Shared %
Breast 43 0.61 78.95
Breast 76 79.51 88.64
Lung 40 5.26 35.16
Lung 60 4.66 34.57
Melanoma 59 21.14 53.84
Melanoma 39 19.87 71.90
FiG. 50
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-Isolate T cell fraction (CD3+,CD45+) from an apheresis product enriched for
lymphocytes, whole blood, or tumor digest (fresh or thawed) using positive or
negative selection methods, i.e removing the T-cells using a T-cell marker
(CD2,CD3, etc, or removing other cells leaving T-cells), or gradient centrifugation.

-Enter Gen 3.1 process by seeding ~1x107 cells/ flask according to Gen3 process

%
S

-Reactivate per Gen3

S
u
-Scale up per Gen 3
.
‘N
-Harvest per Gen 3
vy
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Digest fragmented tumor for 1 hour on the gentleMACS OctoDissociator

Set aside cells from the whole tumor digest for the unselected TIL control
Freeze a fraction of whole tumor digest for tumor reactivity/killing assays

Stain cells for PD1, CD3, and live/dead status , ,

Using an FX500 instrument (SONY, state), sort PD1high, PD1int and PD1neg,
|« Initiate cultures of sorted cells and unselected TIL in a G-Rex 10 for REP1

| (11 days with OKT3+ feeders)

A

Volume reduce the plate/flasks, count and harvest

Initiate cultures of REP1 products (PD1high PD1int, and PD1M€d and unselected
TIL) in a G-Rex 10 for, REP2 (11 days)

Freeze remaining cells

Supplement cultures with fresh media (CM2 or CM3)

Volume reduce the culture media, count cells, and harvest final products

The following assays are run on the harvested REP2 product

* Cell count, viability

*Phenotype (TIL1, TIL2, TIL3)

*CD107a

*IFNy (restimulation assay)

*TCRvB (by flow cytometry)

*TCRVB (freeze 1e6 for RNA-sequencing by iRepetoire)

* Tumor reactivity (IFNy secretion and cell killing assays (X-Celligence system))

FIG. 131
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A,
Number of unique CDR3vb in PD1 selected and
unselected TIL (p=0.625)
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B.

Diversity index expressed as Shannon entropy in
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Percentage of CDR3 clones shared per TiL type
(p=0.962)
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Clone frequency in H3035 {p=0.047)

% of fotal TCR population

PD1-sorted TIL Unsorted TIL
Clone frequency in H3039 (p=0.077)
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ed TIL

FIG. 136A

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986

PCT/US2019/059716

152/232

% of total TCR population

18
16
14
12
10

<O PO B O

Clone frequency in L4089 (p=0.002)

PD1-sorted TIL Unsorted TIL

% of total TCR population

40
35
30
25
20
15
10

Clone frequency in L4096 (p=0.047)

&

PD1-sorted TIL P

FIG. 1368

SUBSTITUTE SHEET (RULE 26)



WO 2020/096986 PCT/US2019/059716

153/232

Clone frequency in L4097 (p=0.015)
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Tumor ID Histology PD1-selected TIL generated
H3035 HNSCC Yes
H3036 HNSCC ‘ No o o
Culture Contaminated
H3037 HNSCC . No
Culture Contaninated
H3038 HNSCC Yes
H303% HNSCC Yes
L4089 NSCLC Yes
1.4096 NSCLC Yes
140697 NSCLC Yes
L4160 NSCLC Yes
14103 NSCLC Yes
L4104 NSCLC Yes
L4106 NSCLC Yes
Mi1132 Melanoma Yes
M1136 Melanoma Yes
M1139 Melanoma Yes
MiEE41 Melanoma yes
V8030 Ovarian Yes
OV8642 Ovarian Yes
OV3042 Ovarian Yyes
T6049 TNBC Yes
T6056 TNEC Yes
T6H58 TNEBC Yes
Tol6 TNBC Yes
C20019 Prostate Yes
OC20030 Prostate Yes
€10026 CRC Poor di gezfceii yield
CC16027 CRC , No o
Poor digest cell yield
CCI0028 CRC Yes
CC16029 CRC Yes
e~ . Nt
CC10031 CRC Culture C ()nji:ami nated
CC10034 CRC Yes
CC10037 CRC Yes
CLCi6039 CRC Yes
FIG. 137
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Tumor ID Sample ID Histology Date of preparation
PD1-selected TIL N 7
H3035 - - HINSCC 03/15/19
Unselected TIL
PD1-selected TIL
H3639 - HNSCC 04/09/19
Unselected TIL
PD1-selected TIL
14089 NSCLC 03/22/19
Unselected TIL
PD1-selected TIL
1.406%¢6 - NSCLC 04/04/19
Unselected TIL
PD1-selected TIL o o
1.4097 - NSCLC 03/22/19
Unselected TIL
PD1-selected TIL -
14188 NSCLC 03/26/19
Unselected TIL
PD1-selected o
L4101 NSCLC 04/04/19
Unselected TIL
Ph1-selected )
14104 NSCLC 03/26/19
Unselected TIL
PD1-selected e
14106 - NSCLC 03/29/19
Unselected TIL
PD1-selected ,
Mii32 Melanoma 03/26/19
Unselected TIL
_ PD1-selected e
M1136 : Melanoma 03/26/19
Unselected TIL
>} 1.8
k1139 PD1-selected Melanoma 03/22/19
Unselected TIL
PD1-selected o
M1141 Melanoma 03/29/19
Unselected TIL
FIG. 139
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REPI REPZ
Tumor ID Sample ID Histology | Fold Expansion Fold Expansion
PD1-selected TIL 350 2166
FE3635 HNSCC
Unselected TIL 869 1385
PD1-selected TIL 654 1082
H303% HNSCC -
Unselected TIL 123 893
PD1-selected TIL ) 1502 2106
L4089 . NSCLC
Unselected TIL 2821 1416
PD1-selected TIL 582 78R
L4096 NSCLC
Unselected TIL 1749 919
PD1-selected TIL 230 1982
L4097 NSCLC
Unselected TIL 1147 2455
PDl-selected TIL| ) 536 997
L4160 NSCLC
Unselected TIL 1498 900
PD1-selected ) 1346 896
L4101 - NSCLC
Unselected TIL 2196 962
Pi1-selected ) 1711 1257
L4104 NSCLC
Unselected TIL 649 1421
_ PD1-selected 1179 1367
14106 NSCLC
Unselected TIL 4500 1912
, PD1-selected 50 234
M1132 Melanoma
Unselected TIL 2670 1263
, PD1-selected 961 867
M1136 Melanoma
Unselected TIL 693 1190
PD1-selected , 557 1751
M1139 mMelanoma
Unselected TiL 4908 1613
PD1-selected 3429 1515
Miii41 Melanoma
Unselected TIL 4950 2107
FiGG. 141
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REPI REPZ
Tumor ID Sample ID Histology | Fold Expansion Fold Expansion
PD1-selected TIL 350 2166
FE3635 HNSCC
Unselected TIL 869 1385
PD1-selected TIL 654 1082
H303% HNSCC -
Unselected TIL 123 893
PD1-selected TIL ) 1502 2106
L4089 . NSCLC
Unselected TIL 2821 1416
PD1-selected TIL 582 78R
L4096 NSCLC
Unselected TIL 1749 919
PD1-selected TIL 230 1982
L4097 NSCLC
Unselected TIL 1147 2455
PDl-selected TIL| ) 536 997
L4160 NSCLC
Unselected TIL 1498 900
PD1-selected ) 1346 896
L4101 - NSCLC
Unselected TIL 2196 962
Pi1-selected ) 1711 1257
L4104 NSCLC
Unselected TIL 649 1421
_ PD1-selected 1179 1367
14106 NSCLC
Unselected TIL 4500 1912
, PD1-selected 50 234
M1132 Melanoma
Unselected TIL 2670 1263
, PD1-selected 961 867
M1136 Melanoma
Unselected TIL 693 1190
PD1-selected , 557 1751
M1139 mMelanoma
Unselected TiL 4908 1613
PD1-selected 3429 1515
Miii41 Melanoma
Unselected TIL 4950 2107
FiG. 142
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A' *%
15000 —
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A & A «CD3xCD2/xCD137
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= 10000 AB
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® Unstimulated
100 A | & PMAfonomycin
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REPi REP2
Date of Fold Fold
Tumor ID Sample ID | Histology | Preparation |Expansion|Expansion
PD1-selected TIL 350G 2166
3035 HNSCC 03/15/19
Unselected TIL R69 1385
PD1-selected TIL 654 1082
FE3639 - HNSCC 04/09/19
Unselected TIL 123 893
PD1-selected TIL 1502 2106
L4089 - NSCLC 03/22/19 -
Unselected TIL 2821 1416
PD1-selected TIL 582 788
L4096 . NSCLC 04/04/19
Unselected TIL 1749 919
PD1-selected TIL o 230 1982
14097 NSCLC 03/22/19
Unselected TIL 1147 2455
PD1-selected TIL 535 997
14100 NSCLC 03/26/19
Unselected TIL 1498 900
PD1-selected o o 1346 896
14101 NSCLC 04/04/19
Unselected TiL 2196 962100
PD1-selected ‘
14104 . NSCLC
Unselected TIL
PD1-selected ) o 1179 1367
L4106 NSCLC 03/29/19
Unselected TIL 4500 1912
PD1-selected o 50 234
M1132 Melanoma 03/26/19
Unselected TIL 2670 1263
, PD1-selected , o 961 867
M1136 Melanoma 03/26/19
Unselected TiL 693 1190
-8 Ao : q 7
V1139 PD1-selected Melanoma 03/22/19 557 1751
Unselected TIL 4908 1613
PD1-selected 3429 1515
M1141 Melanoma 03/29/19
Unselected TIL 4950 2107
FiG. 145
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A.
0.18-
0.16
0.14
- 012+
B 014 Tumor digest
= 0.08-
[0
TiL
Ry
0.04~- %y  PD1-selected TIL
B o vy,
0.02- = g
0.0 s ; i 1 ! i
20.0 25.0 30.0 35.0 406.0 45.0 50.0
Time {hrs)
B.
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600

B No treatment
anfi-HLA

|
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REPI REPZ
Tumor ID Sample ID Histology | Fold Expansion Fold Expansion
PD1-selected TIL 350 2166
FE3635 HNSCC
Unselected TIL 869 1385
PD1-selected TIL 654 1082
H303% HNSCC -
Unselected TIL 123 893
PD1-selected TIL ) 1502 2106
L4089 . NSCLC
Unselected TIL 2821 1416
PD1-selected TIL 582 78R
L4096 NSCLC
Unselected TIL 1749 919
PD1-selected TIL 230 1982
L4097 NSCLC
Unselected TIL 1147 2455
PDl-selected TIL| ) 536 997
L4160 NSCLC
Unselected TIL 1498 900
PD1-selected ) 1346 896
L4101 - NSCLC
Unselected TIL 2196 962
Pi1-selected ) 1711 1257
L4104 NSCLC
Unselected TIL 649 1421
_ PD1-selected 1179 1367
14106 NSCLC
Unselected TIL 4500 1912
, PD1-selected 50 234
M1132 Melanoma
Unselected TIL 2670 1263
, PD1-selected 961 867
M1136 Melanoma
Unselected TIL 693 1190
PD1-selected , 557 1751
M1139 mMelanoma
Unselected TiL 4908 1613
PD1-selected 3429 1515
Miii41 Melanoma
Unselected TIL 4950 2107
FiG. 147
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100
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Conditions Full-Scale Process
REP-1 Day 0: REP-1
TIL PD1 sort count
Feeders 100e6
CM1 1L
IL-2 6000 IU/mL
OKT3 (30 ng/mL) 30 ng/mL
G-Rex 100MCS
REP-2 Day 11: REP-2
TIL 5e6-200e6 TVC
Feeders 5e9
CM2 5L
IL-2 3000 IU/mL
OKT3 (30 ng/mL) 30 ng/mL
G-Rex 500MCS
Scale up Day 16: Volume reduce and split up to 5 G-

Rex500MCS in CM4+3000 IU/mL of IL-2

REP-2 Harvest

Day 22: REP-2 Harvest

FIG. 154
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