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Figure 5

1. STEP A 1. STEP A
Obtain Patient Tumor Sample Obtain Patient Tumor Sample
2. STEPB 2. STEPB
Fragmentation and First Expansion Fragmentation and First Expansion
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5. STEPE > SIELE
Harvest TILS from Step D Harvest TILS from Step D
Closed System
6. STEPF 6. STELF
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Figure 6
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Figure 7B

PCT/US2018/061865

1. STEPA

Obtain Patient Tumor Sample

2. STEPB

First Expansion
3 days to 12 days (with OKT-3 and antigen-presenting

feeder cells at any one of days 1-3)

3. STEPC

First Expansion to Second Expansion Transition

No Storage and Closed System

4. STEPD

Second Expansion
IL-2, OKT-3, and antigen-presenting feeder cells
3 to 12 days

Closed System

5. STEPE

Harvest TILS from Step D

Closed System

6. STEPF

Final Formulation and/or Transfer to Infusion Bag

(optionally cryopreserve)

10/148



WO 2019/100023

Figure 7C
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Figures 8A and 8B
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Figure 8B

12/148



WO 2019/100023 PCT/US2018/061865

Figures 9A and 9B
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Figures 9C and 9D
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Figures 10A and 10B
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Figures 11A and 11B
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Figures 12A and 12B
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Figures 13A and 13B
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Figure 15
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Figures 16A and 16B
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Figures 17A and 17B
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Figures 17Cand 17D
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Figure 18A
Histology FNA/Biopsy |Initial Cell |Conditions Days in Final Cell Counts  |Assays
Count Culture
(FNA’s)
Pancreatic Cores N/A ONE CORE 28 days ONE CORE Phenotypic
(P7015) 24 well plate 1) IL-2 (3 wells) L2 FACS
2) IL-2/IL-15/IL- 1.2¢6 viable Functional
21 (2 wells) cells/well average CD107a
TWO CORES IL-2/1L-15/11-21
1) IL-2 (1 well) 2¢6 viable
2) IL-2/IL-15/1L- cells/well average
21 (1 wells)
TWO CORES
No growth
Pancreatic Cores N/A ONE CORE N/A No TIL growth
(P7017) 24 well plate
Pancreatic Cores N/A 6 CORES In
(P7019) G-Rex 10 progress
Lung FNA 1.6e6 1) IL-2 (2 wells) 13 days IL-2 Phenotypic
(L4032) 24 well plate | cells 2) IL-2/IL-15/1L- 4 .64¢5cells/well FACS
28% 21 (2 wells) average, 76 % Functional
viable) viable CD107a
+ Fragments (N/A)
IL-2/TL-15/1L.-21 REP
7.75¢5 cells/well (recently
average, 94% harvested)
viable
Lung FNA 5.5¢6 1) IL-2 12 days IL-2 Phenotypic
(L4033) G-Rex 10 cells 2) IL-2/IL-15/IL- 6.6, 73 % viable FACS
(76% 21 Functional
viable) IL-2/1L-15/TL-21 CD107a
+ Fragments No detectable cells | REP
(no assay were run | (recently
on this sample) harvested)
Lung FNA N/A No TIL growth No assays
(L4034) G-Rex 10
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Figure 18B
Histology FNA/Biopsy |Initial Cell |Conditions Days in Final Cell Counts  |Assays
Count Culture
(FNA’s)
Colorectal FNA 8.0e5 1) IL-2 (2 wells) 27 days No TIL growth No assays
(CC10024) 24 well plate | viable 2) IL-2/TL-15/1L-
cells, 21 (2 wells)
42%
viable Fragments as a
control
Ovarian FNA 3.19¢5 1) IL-2 (2 wells) No TIL growth No assays
(0V8012) 24 well plate | viable 2) IL-2/IL-15/1L-
cells, 21 (2 wells)
28%
viable
Ovarian FNA 8.3¢e5 1) IL-2 (2 wells) No TIL growth No assays
(0OV8013) 24 well plate | viable 2) IL-2/IL-15/1L-
cells, 21 (2 wells)
11%
viable
Ovarian FNA 1.0e5 1) IL-2 (1 well) No TIL growth No assays
(0OV8014) 24 well plate | viable 2) 1IL-2/IL-15/1L-
cells, 21 (1 well)
7%
viable
Cervical FNA 6.84¢e5 1) IL-2 (2 wells) 21 days IL-2 Phenotypic
(C2005) 24 well plate | (13% 2) IL-2/IL-15/1L- 3.45¢5 viable FACS
viable) 21 (2 wells) cells/well average, | Functional
+ Fragments 39% viable CD107a
IL-2/1L-15/11.-21
8.69¢5 viable
cells/well average,
40% viable
Melanoma FNA 1.96¢6 IL-2 (1 G-Rex 10) 12 days IL-2 Phenotypic
M1101) G-Rex 10 (65% + Fragments 3.0e6, 78 % FACS
viable) viable Functional
CD107a
REP
(recently
harvested)
Melanoma FNA 2.25e6 IL-2 (2 G-Rex 10) Pre-REP in
M1107) G-Rex 10 (69% IL-2/IL-15/1L-21 progress
viable) (2 G-Rex)
+ Fragments
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Figure 19A

Figure 19B
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Figures 19A and 19B
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Figure 19C
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Figure 20

UPMC-9 Expanded poorly N/A

Reported

UPMC-26 Expanded poorly 5 : N/A

UPMC-61  pre-REP Day 11: 1.52e5, 66% viable : Cell growth, viability, phenotyping,

: €D107a, IFNy, REP initiation and analysis
pre-REP Day 18:1.14e7, 1.14¢7, 40% viable : é 1 =

UPMC-61  pre-REP: In progress
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A)

B)

CD8/CD4 ratio

CD8/CDA4 ratio
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Figure 24
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Figure 29
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Figure 30

UPMC-9 (P7017) _Expanded poorly 5 5 E N/A

Reported

{P7022) Expanded poorly . , N/A

UPMC-61 (P7031) ‘pre-REP Day 12: 1.52e5, 66% viable E- Cell growth, viability, :
’ ' - ' phenotyping, CD107a, IENY,

i 3 O, i 3
pre-REP Day 28: 1.14e7, 1.1fle7, 40% vggble REP initiation and analysis

UPMC-61 (P7034) pre-REP: In progress
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Figure 85A

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)
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 media  container grown for about 1 days to 7 days with media
comprising 1L-2) comprising IL-2, OKT-3, and antigen-presenting feeder
cells)
STEPC 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 Step B Transition
day 11) (Step B TILs directly move to Step D on day 7)
STEPD STEPD
Second Expansion Rapid Second Expansion
(TILs grown in growth media medium comprising IL-2, (TILs grown in growth media medium comprising IL-2,
OKT-3, and antigen-presenting feeder cells in aclosed  OKT-3, and 2X antigen-presenting feeder cells; Days 10-
container) 11 scale up and add additional IL-2)
STEPE

STEPE

Harvest TILS from Step D
Harvest TILS from Step D

(TILs harvested via closed system)

STEP F STEP F
Final Formulation and/or Transfer to Infusion Bag Final Formulation and/or Transfer to Infusion Bag
(optionally cryopreserve) (optionally cryopreserve)
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Figure 85B

STEP A
Obtain Patient Tumor Sample

(optionally can be frozen before Step B)

STEPB
Priming First Expansion
(physical fragmentation of up to 60 fragments per container grown for about 3 days to 12
days with media comprising IL-2, OKT-3, and 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 to 12)

STEP D
Rapid Second Expansion
(TILs grown in growth media medium comprising IL-2, OKT-3, and 2X antigen-presenting
feeder cells; Days 10-12 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)
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Figure 85C

STEP A
Obtain Patient Tumor Sample

STEP B

First Expansion

3 days to 12 days (with OKT-3 and antigen-presenting feeder cells at any one of days 1-3)

STEP C
First Expansion to Second Expansion Transition

No Storage and optionally Closed System

STEP D

Second Expansion
IL-2, OKT-3, and antigen-presenting feeder cells
3 to 12 days

Optionally Closed System

STEP E
Harvest TILS from Step D
Closed System

STEP F

Final Formulation and/or Transfer to Infusion Bag

(optionally cryopreserve)
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Day0
Up to 50 fragments in GREX 100MCS + j«¢

Figure 86

Tumor Dissection

IL-2 (6000 IU/mL) in 1 L CM1 media

Day 11
Direct to REP <200E+06
TIL in GREX 500MCS in
CM2 media +IL-2 (3000
U/mL)
Fragment filtration

Day 16
90 % Volume reduce,
split up to 5 GREX —
500MCS in CM4 media +
IL-2 (3000 1U/mL)

Day 22

Harvest
LOVO automated cell washer

\ 4

. TvCand %
viability

. Supernatant
collection

A

\ 4

. TVCand %
viability

. Supernatant
collection

A

v

Y

{n GREX 100MCS + IL-2 (6000 IU/m

PCT/US2018/061865

Day 0
Whole tumor

1% flask Up to 60 fragments

2" flask (61-89 fragments)

3" flask {90-120 fragments)

in 200mL CM1 media

Day7
Direct to REP all cellsin
the same GREX 100MCS
in CM2 media +IL-2
(6000 IU/mL)

|

Day9to 11
Transfer 1L cell solution
into 1 GREX500MCS
with 4LCM4 media + IL-
2 (3000 IU/mL)
Fragment Filtration

Day 16

Harvest
LOVO automated cell washer

®  TVC and % Viability

®  INF-y secretion by ELISA
®  CDRS3 analysis

®  TiL:Tumor co- culture

®  Telomere (FlowFISH)

®  Metabolic substrate

analysis
® |L-2levels by ELISA

L] Immunophenotyping

100/148

A




Figure 87

slja2 ajgeia 1o Astienbald 9

WO 2019/100023
™™
£ §
& < R, S
N HEEAE AR
i ——
@
- a
e >
SRR
8] & 2
ol &
= S
@ = @ @ o
< o« o - o
e
$1§02 31gRIA Jo Asuanbaly %
£ 4
X
o %5
<
A
SN
{ — 0
OO -——eeeee A 0 7 O R
: g
iy % s
a E ST—— %O &
£
3 e&o WG
[=2] s B3 £~
< Y
- . 3
S———— "
25 Oo
G,
&
_‘#’:’ L?f
&,
: — T 4,
=4 S 2 s ] e @
- ">
S|I93 /Gl jo &:manbaj:i Y
oo™ {OG
N
| N
T .. |G
9o, o
.................................... o
- % -
5 %, €
£
3 By, 0 g
"Eso’&o\; a
sy ‘3/%
@y Y
x%
- ‘y’p %
&
r r ; : r %,
o b3 = = o= [~
=] < @ - & O;,}
<

101/148

PCT/US2018/061865




WO 2019/100023 PCT/US2018/061865

B R Wy
83 »
Q
N |
k= R
& Sz L
< .
-~ { g
= i 4 &
B 5
o4 ®
E
©
=
8]
§ § &8 § & =
n o
g é s afge 3o Aouanboid ¢
&N ™
= =
3= —
! RS
& SN
=
89 | 2
L TR S U
JAVN |
p 5
] vamay —
S 2 T §
: <)
S § Y — §
% E &
Fad & RRSES
R = 2
&
»
o
L5
o
B S POICTS
g &8 & 8 & °
S3190 SgRia o Asuanbetyd %
8
(&)
=
~
o4 Q
4 varg L
3 B A 8QEAD §
...................... i o
E’ EESER R A » ey §
o W3 =
E &,
f:13
=
AN
b3 =3 @ 3 f=3 =]
‘\?. o o <~ R
< Sj100 SR jo Asuanbesd %

102/148



WO 2019/100023
2]
D
)
2
=
.20
R
<

L4054

L4054

I Gen 2 Process

A R ey

#% Gen 3 Process

..
S
ey

AR Y

SR ——————
L

ey

A .-

R

AN

.

k\\\\\&&\\\\\\\\\\\\\\\\\q‘(Q

r
o
o
-

I Gen 2 Process

T T T T
o [=3 =3 (=]
© © < N

+8QJ uo pajey %

#% Gen 3 Process

ARy

B R

o,
o 6§

R

RS

R R

A

Ay
—

TR (%)
—

100+

T T T T
=3 (=3 (=] (=]
=] 0 < N

+70J U0 pP3ED %

103/148

PCT/US2018/061865



Figure 90

WO 2019/100023

L4055

L4055

+7QD uo pajey %

(2] w
w0 [
Q ©
Qo o
o o
o o
o o
N o™
=4 C
Q O
o O
N
[
TN A
—— %0
%
—
S
—
R b')
—
‘0&)
2,
IR 0()4:)
—
“
G
ey Oy
N
Y b}(&
Ps
o o ) ) o S
o © © < o~
E]
+809 U0 pajes %
(2] (23
w w
0 0
o 9o
o O
I
o o
N
= C
o ©
o O
N
| N
| x‘p
ARRRIRRRRRRRRRRRRRRRRRNY %
%
ARy ‘9((
———————
%
3
)
o .
O
AR &Zy
|
(v
<,
TN ‘oo
-
sy Qy
——— 5
9,
sy, Q)
I
J‘ao
0
N b>(
Py
&S & 2 3 & o%
o © @ < o~
]

104/148

PCT/US2018/061865



Figure 91
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Figure 94

Glutamine Gen 2 & Gen 3
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Ammonia (mmol/L)

3.0+

2.0

1.54

Figure 94

Ammonia Gen 2 & Gen 3
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Day of REP

Harvest
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Figure 96

Unique CDR3-Gen2 vs Gen3
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20000+

10000+

Unique CDR3
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Figure 97

Frequeancy of uCDR3

# UCDR3 All uCDR3's Top 80% uCDR3's
{% Overlap} Gen 2 Gen 3 Gen 2 Gen 3
4355 193
Gen 2-14054 8915 {48.85%) 205 (97.07%)
Gen 3-L4054 18130 223

» 180 sequences are shared betwsen Gen 3 and Gen 2 final o
product, corresponding to 87.07% of top 80% of uniqus
COR3 sequences from Gen 2 shared with Gen 3 fingl

product.

ot 3
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Figure 98
Fraquency of uCDR3
L35GF
Gen 2 \\\
All uCDR3's Top 80% UCDR3’s D . \
# uCDR3
{% Overlap) Gen 2 Gen3 Gen 2 Gen 3 \\\\\ \
N
6599 1833 [ \
Gen 214055 12096 | 50.77%) | 1843 | (99.45%) \\\\
Gen 3-L4055 - 27246 2616 o

final product, correspanding o 88.45% of top 80% of uniqus

N
» 1833 seguences are shared bebwean Gea 3 and Gen 2 \
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Figure 99
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10-
8+
»
Q
©
£ &
2
o,
[¢}]
2
(] )
0 . '
o
i o g
i Cal a2~
I & &

114/148



WO 2019/100023 PCT/US2018/061865

Figure 100
Count 1 Count 2 Count 3 Average Total Cells
Volume (mL) N
{cells/mL) {cells/mL) (cells/mL) | {cells/mL) | Average*Volume
Total 2.46E+05 2.28E+05 2.31E+05 | 2.35E+05 4.42E+07
Live 2.37E+05 2.27E+05 2.26E+05 | 2.30E+05 4.32E+07
188
Dead 9.26E+03 7.03E+02 4.63E+03 | 4.86E+03 9.14E+05
% Viability 96.20% 99.70% 98.00% 97.97%
Total 8.26E+04 8.00E+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
Live 1.74E+04 2.80E+04 7.03E+03 | 1.75E+04 3.50E+06
200
Dead 7.03E+03 1.40E+04 3.48E+03 | 8.17E+03 1.63E+06
% Viability 71.20% 66.70% 66.90% | 68.27%
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Figure 102
D Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 1.40E+07 1.46E+07 1.43E+07 1.78E+10
Gen 3 #4054 Live 1.326+07]  1.35E+07 1.34E+07 1.66E+10
First Round -pre 1243.1 1126406
Lovo % Viability 94.00% 92.40% 93.20%
Gen 3 #4054 Total 6.35E+07 6.07E+07: 6.21E+07 2.05E+10
First Round -post 330 Live 5.72E+07 5.44E+07: 5.58E+07 1.84E+10
LOVO Dead 6.35E+06 6.27E+06: 6.31E+06 2.08E+09
% Viability 90.00% 89.70 89.85%
D Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 9.49E+06 1.05E+07 1.00E+07 1.03E+10
Secf:]r:i B)Rgtizs-spre 1032.6 Live 8.90E+06 9.79E+06 9.35E+06 9.65E+09
LOVO Dead 5.85E+05 6.75E+05 6.30E+05 6.51E+08
% Viability 93.80% 93.60% 93.70%
Total 3.31E+07 2.82E+07: 3.18E+07| 3.07E+07 1.01E+10
Secc(::c? :O#::ZS—ZOSt 330 Live 2.85E+07 2.46E+0 2.77E+07| 2.66E+07 8.76E+09
LOVO Dead 4.56E+06 3.61E+06§ 4.12E+06| 4.09E+06 1.35E+09
% Viability 86.20% 87.20% 87.10%| 86.70%
D Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 2.26E+06 2.64E+06 2.A5E+06 1.23E+10
Gen 3 #M1085T 5000 Live 1.97E+06 2.31E+06 2.14E+06 1.07E+10
pre-LOVO Dead 2.85E+05 3.30E+05 3.08E+05 1.54E+09
% Viability 87.40% 87.50% 87.45%
] el e el
ive .50+ _74E+07: 12F+ _68E+
post Lod\/dq pre CS10 150 Dead 7.70E+06| _ 6.96E+06. 7.33E406 1.10E+09
addition % Viability 87.70% 87.20%: 87.45% :
D Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 3.53E+06 4.30E+06 3.92E+06 3.57E+09
Gen 2 #14054 013 Live 3.35E+06 4.00E+06 3.68E+06 3.36E+09
First Round Dead 1.75E+05 3.03E+05 2.39E+05 2
% Viability 95.00% 93.00% 94.00%
Total 1.29E+07 1.33E+07 3.87E+09
Gen 2 #L4055 292 Live 1.16E+07 1.20E+07 3.49E+09
Second Round Dead 1.27E+06 1.25E+06 3.65E+08
% Viability 90.10% 90.50%
Total 6.75E+06 6.87E+06 2.53E+09
Gen 2 HM1085T 369 Live 5.22E+06 5.40E+06 1.99E+09
Dead 1.54E+06 1.47E+06 5.42E+08
% Viability 77.20% 79.90%% 78.55%
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Figure 103
D Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 3.55E+07 4.12E+07 4.03E+07| 3.90E+07 5.40E+10
Fi?setnRifll;zo—spie 1385.7 Live 3.26E+07 3.73E+07 3.67E+07| 3.55E+07 4.92E+10
LOVO Dead 2.93E+06 3.87E+06 3.59E+06| 3.46E+06 4.80E+09
% Viability 91.70% 90.60% 91.10%| 91.13%
Total 1.70E+08 1.79E+08 1.68E+08| 1.72E+08 5.69E+10
Fiif;juﬂ-g(—)iist 130 Live 1.49E+08 1.58E+OS§ 1.48E+08| 1.52E+08 5.01E+10
LOVO Dead 2.16E+07 2.04E+07§ 2.00E+07| 2.07E+07 6.82E+09
% Viability 87.30% 88.60%: 88.10%| 87.95%
D Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 3.15E+07 2.51E+07 2.97E+07| 2.88E+07 5.66E+10
Fi(r;sinRifr:go—isre 1968.2 Live 2.89E+07 2.25E+07 2.72E+07| 2.62E+07 5.16E+10
LOVO Dead 2.57E+06 2.61E+06 2.52E+06| 2.57E+06 5.05E+09
% Viability 91.80% 89.60% 91.50%| 90.97%
Total 2.33E+08 1.89E+08: 1.53E+08| 1.92E+08 6.33E+10
Fiif;guﬂ-:?zist 130 Live 2.03E+08 1.66E+08§ 1.33E+08| 1.67E+08 5.52E+10
LOVO Dead 3.00E+07 2.24E+07§ 1.94E+07| 2.39E+07 7.90E+09
% Viability 87.10% 88.10%: 87.30%| 87.50%
b Volume (mL) Count 1 Count 2 Count 3 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total #DIV/0! #DIV/0!
Gen 2 #M1085T-pre N/A Live #DIV/0! #DIV/0!
LOVO Dead #DIV/0! #DIV/0!
% Viability #DIV/0!
Gen 2 #M1085T - Total 8.51E+07 9.05E+O7§ 8.78E+07 1.32E+10
post LOVO pre CS10 150 Live 7.33E407 7.79E+O7§ 7.56E+07 1.13E+10
addition Dead 1.18E+07 1.26E+O7§ 1.22E+07
% Viability 86.10% 86.10%: 86.10%

For L4054 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
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Figure 104

S1/S2/AILi} S1/52/AI/Li SL/S2/AIL” S1/S2/AILi
ve/CD14- 1 ve/CD14- © ve/CD14- & ve/CD14-
/TCRab/CD : /TCRab/CD | /TCRab/CD ' /TCRab/CD
4/Q1: CCR7-4/Q2: CCR7-14/Q3: CCR7- 4/Q4: CCRT-
PEA-, | PEAL, | PEAF, PE-A-,
CDA5RA- © CDASRA- @ CDASRA- CDA5RA-
AF700-At | I AFT00-At | ; AF700-A- | - AF700-A- |
Freq.of © Freg.of @ Freq.of Freq. of
Parent (%)  Parent (%) | Parent (%) - Parent (%)

SU/S2/AI/L S1/S2/AI/L SL/S2/AINL S1/S2/AI/L:
ve/CD14-  ve/CD14-  ve/CD1d-  ve/CD1d-
/TCRab/CD /TCRab/CD /TCRab/CD /TCRab/CD
5: a/as: 4/q7: 4/a8:
CD62L- (DG~  CD62L-  CD62L-
BVA2L-A-, BVA2L-A+, BVA2L-AF, BVA2LA-,
CD4SRA-  CDASRA-  CD45RA-  CDASRA- |
AF700-A+ | AF700-A+ | AF700-A- | AF700-A- | |
Freq.of  Freg.of  Freq.of  Freg of !
Parent(%) Parent(%) Parent(%) Parent (%)

NAIVE ™M TEMRA NAIVE ™M EM

''''' ALgen2 lstTes 0.073 . 0.056 0.032 211 78.8
A2 gen2 2nd.fes 0.036 0.014 83 916
0.059 0.049 307 69.2

0.12 0.072 201 79.7

A5 PBMC.fes 114 231 16.4 49.1

| area was include to make
TCRab+ are = CD3+

S1/52/Al/Li o sysyallive
ve/CD14-  S1/52/AllLive/C SI/SZ/I:IWL'VE/C /CD14- S1/52/AlfLive/C S1/S2/All/Live/C

YSAUANIEICOL 1o live/CD14- [TCRebICD D14- - /TCRab/CD8/ D14- D14- S1/s2/AllfL

/TCRB/COB/QL: ™ repiycps/Q2: 8/a3: CCR- /TCRab/CDB/ad: /TCRAB/COE/05 " e cpgal. /TCRab/COB/QT: [TCRab/CDB/GB:  ve/CD14-
CDE;::Z:Z;%})’_N CCR7-PE-A+, PE-A+, CCR7-PE-A-, 'i?eéé'f::z_l' BVA21-A+, CD62L-BVA21-A+ CD62L-BVA21-A-, /TCRgd |
Freq. of Parent COISRAAFTOO-AL | CDASRA- - CDASRA-AFZOOA: "L BT CDASRA- , CDASRA-AF700- CDASRA-AF700-A-Freq. of null
%) Freq. of Parent (%) AF7O0-A- | | Freq.of arent TR0 AFTOOAY | A-| Freq.of | Freq.of Parent (%)
Freq. of (%) o Freq. of Parent (%) (%)
Parent (%) Parent (%)
TEMRA NAIVE <Y EY TEMRA NAVE o™ EM
L0028 0. 424 95.7 0.033 9.376-03 4.1 8.9 0.
0042 0.014 476 952 0.071 0014 5.24 07 0
0056 6.976-03 311 96.8 0.077 0017 %5 7.4 0
0.18 013 102 895 029 0.044 10.6 1 0
805 209 T 3m a8 223 27.1 623 3 0

119/148




WO 2019/100023 PCT/US2018/061865

Figure 105
CD3/CD4
CD38 HLA-DR CCR7- CDA5RA+ CCR7+CD45RA+ CCR7+ CD45RA- CCR7-CD45RA-
GEN 3-Day 16-Harvest 42.4 95.2 4.96 0.7 1.22 93.1
GEN 2-D22-Harvest 50.4 98 0.61 0.13 0.3 99
CD3 CD3/CD8
cD8 CD38 HLA-DR CCR7-CD45RA+ CCR7+CD45RA+ CCR7+CD45RA- CCR7-CD45RA-
77.6 83.2 90.3 20.5 0.013 0.06 79.5
54.3 88 83.2 4.24 0.026 1.05 94.7
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Figure 106

PCT/US2018/061865

cD8§

CD103+
74.

CD25+ —CDE5+
0

CD8g+

{CXCR3+

62.80°

TIGIT+ TIM3+

121/148



WO 2019/100023

.

& &:\\

,
V

.

TIL- Gen
3

.

TIL- Gen
3

)

3 3

:%‘\\\\“\\j\ \ N il L},L Gen

TIL- Gen
3

9 9

NS

TIL- Gen
3

27 27

TIL- Gen
3

TIL- Gen

/

Figure 107

PCT/US2018/061865

T S S A
NG
[ l 1D
Tog X6 et sz | e G2
3 3 i Conel
WG e M
nstin
ted %62 | e X e w2
9, 9 g Concoi
§ Y oTE ot 85 Vo
= i Sliilate e o
63 e
3 BRt )
MG e MG
Silmidate § Btimulate: | stimulate [wen o
O L B P
i} 9 B Conci
{1 G VW S o
it i l D
1605 Het XY | ed X5
3 BRt B oo
R N [oR B 1t
it Urstnla fL i [well D
ted @3 | e xGa | fee 53
9 9 ) |ConeDil

R
694,982 [1018.375

[Conceriraio
o

" “Gen 2-Slimualed+TIL 13
___Gen 2-Stimulated+TIL 1:9

Gen 2-Stimulated+TIL 1.27
Gen 2-Stimulated+TIL 1:81

2952.028: 2128.412: 3035.11
3261.251° 2361.138. 3167.212;

2705.18333;
2929.867.

329.765

249399 | 100.334

2117.46
39t

055,126
R

235.273 | 341.438

3072.942

78.83 | 112.411

2128412

123.174 | 123.508

0332|0332
0.042

0:29

0218
0.041
0:476
2015
2361.138

02
30101
sie7.212

[xaifactor

Gen 3-Stimulated+TIL 13

Gen 3-Stimulated+TIL 1:9
Gen 3-Stimulated+TIL 1:27

2777 17

13273.546.>13500.0C 13340.37;
16947.994° 16962.84. 17161 47

17024.1

Gen 3-Stimulated+TIL 1:81

Gen 2 Unstimuiated 1.3

17571427 18246.77° 17992 49;

Gen 2-Unstir 19 <0000 <0.000 <0000
Gen 2 § 127 <0.000 <0.000 " "<0.000
Gen2:L o 181 <0000 <0.000_ <0,000

179368973

Gen 3.l 13 3435 0854 2465 225133333
Gen 3:Unstimulated 19 10.:304.<0.000 _<0.000 . 10.304
Gen'3-Unstimulated 1:27 30.239:<0.000 31568; 30,9135
Gen 3-Unstimulated 1:81 9644 4039 9274 354743333

Gen 2-Media Control Stimul

3

216931
17571.43

225.269
18246.77[ 1799249

Gen 3-Media Control Stimulated 1.3 <0.000 <0000 <0.000 #DIV/0!

570 .. :Gen 3-Media Control Stimulated 1.9 '<0.000 _'<0.000 _<0.000 #DIV/O!
s
[concentato ©
Il

aitactor
Jiso Gen 2-Media Control Unstimuiated 1.3 '<0.000  <0.000 <.
js70 Gen 2-Media Control Unstimulated 1.9 '<0.000 <0.000
it
(Concenia
e A T
[ ..:Gen 3:-Media Control Unstimulat <0000 <0000 <0000 . ... 03028
[570 Gen 3-Media Control Unstimulated 1.9 <0.000 <0.000 60.557 60.557.

<0.000
<0.000

[Corcerivatc
ol

60.557 _|edilfacor

122/148




WO 2019/100023 PCT/US2018/061865

Figure 108

&@@ feonuii
R \:\\\\N .

.

“feononi

77

R ledi kG2 | fed kG2 | Hed G2,

3i5rconoi

MG MG WS

.

ted s | ted 2 |ed xe2

%\\ﬁ%\\ﬁ:\\\\\:&% T\Lfen T\Lfen T\Lfsn ;1;:“nE;|e SAM} Mi :‘EWD“
@@N A I L .

TIL- Gen | TIL- Gen | TIL- Gen
3 3 3

R R
§\§§\§§§§: 27 27 27
\\\&\\}\i% T\L;Gen T\Lr}Gen T\Lr}Gen

9 ] S BB} i3 g conuDil

il D

TIL- Gen | TIL- Gen | TIL- Gen
3 3 3

3 3 A Conabil

g g S conabi

imulated+TIL 1:3
en 2 Stimulated+TIL 1:9
en 2-Stimulated+TIL 1:27 i 3471.282:

en 2-Stimulated+TIL 1:81 | 3910387

3201.388333
309707: 2994844  3187.732

35529410 3234.128] 3565818

[Concentiato

e fector

en 3-Stimulated+TIL 1;3.
: imulated+TIL 1:9
Gen 3-Stimulated+TIL 1:27

*Gen 3-Stimulated+TIL, 181,

3 15839.221
SAT140.679, . 17638.195) 16007402 16928.75867.

[concentiato

2 i3

408474 | 333492 | 325.164

3676.262 | 3001.429 | 2926 474
528

e foctor

peta
[Concentiato
.

en 2-Unstimulated 1:27

23
128.566 | 114.706 | 110.92
3471.262| 3097.07 [2994 844
0301 0.2686 0.27
0042 0.043 0.041
0259 | 10.243°7| 0228
48276 | 43.883 | 39.927
3910387 |3552.941|3234 126
OVRFLY| OVRFLW|OVRFLW

251.388

244,854 en 2.Unstimulated 1:81

e fector
laso

3-Unstimula

9
bata Gen 3-Unstimulated 1:27

[Conceniats *
. “Gen 3-Unstimulated 1:81

0.172:<0.000
T7I8 171988

123.877 101,73 116.9593333

e foctor

0000 <0000l #DIV/O! 0.00;
10,000,

.35 0.348
0.042 0.042

en 2-Media Control Stimulated 1:3_ $<0.000
ja Control Sfimulate :

22777 | 77777 | 70777

w77 | e | mem

‘Gen 3-Media
Gen 3-Media

[Conconits
2l

e Fctor

570
foeta

en 2-Media Control Unstimulated 13 '<G.000  :<0.000
en 2-Media Control L 19 00 0,000

14.006 | 16321 | 601.156 | 618.525 | 540,232 [Foncentaio
1623122 16700.18] 14586.27 gt
5o Gen 3-Media Control Unstimuiated 13

00
:Gen 3-Media Control Unstimulated 1.9 1357 4779}

ficoncentratio

211613 0953 | 2123 | 125 | 0151 | 0531 | <0.000

1714068 | 17638.2 | 160074 | 7798 | 171.968 | 101.73 | 1357 | 4778 | '<0.600 |rdifecior

123/148



WO 2019/100023

R

S

44381326

1479.442

0:207
64.814
5249.956

>1500.000

Figure 109

(Concenta

it

" 2B-beads+TIL 13

PCT/US2018/061865

2A-beads+TIL 1.3
2A-beads+TIL 1:9
2A-beads+TIL 1:27
2A-beads+TIL 1:81

4656.178;
4916763

5249.956:

Average

#DIV/O!

5074253  5029.349' 4919927
5266.064 5189955 5124.261:
5464506  5272.686' 5329.049:

E
Caicenii

xgi factor

16467237

112812

153527 125,78 24,0397

96.66

113,737 7113.077. 107.8247

76848

131834 113,974 107,552

71865°

82102116487,

9007967

0042
0:208
65.095
5272.6%

OVRFLW.

1608564

[Conceniat
n
e facor

4534

205324

oeta
[
n

e factor

2B Unstimulated 1:81

“24-Media Conirol 1:3
2A-Media Control 1.9
“2A-Media Control 1:27
2A-Media Control 1:81

2B-Media Control 1:3
2B-Media Control 1.9
2B-Media Control 1:27
2B-Media Control 1:81

1137,

0237
0457

0.861 1417:1.138333!

0.953 <0000 0,595
4.25 <0000 23535

1.47425,

| 16467.237

367334

186666

124/148

xdiacior




WO 2019/100023

Figure 110

PCT/US2018/061865

Gen 3-D7 |Gen 3-D7| o
|2ND RUN [ 2ND RUN [2ND RUN ”
Concioi
Gen3- | Gen3 | Gen3-
D11 2ND [ D11 2ND | D11 2ND [weno
RUN RUN RUN
conci
Gen3- | Gen3 | Gen3
D16 2ND [ D16 2ND | D16 2ND [weno
RUN RUN RUN
Congpi T
Gen2- | Gen2 | Genz-
D11 2ND [ D11 2ND | D11 2ND [etio
RUN RUN RUN
[concn
Gen2- | Gen2- | Gen2-
D16 2ND [ D16 2ND | D18 2ND [etio
RUN RUN RON | | ||
Cancidi
Gen2 | Gen2 | Genz
D22 2ND | D22 2ND | D22 2ND [eno
RUN RUN
concon
VAT
[concioi
i i
T IRTIRTITI PP PSR SRPRORSI SORORTIRE SEPRN NPRORE SRRSO

043
6143|0145

126.082 | 121,862 | 99.302 | 100.904

0133

262.893

D338,

233453

pere T
iconceniraiio
1

Gen 2 Rep intiation 1t run : : 79189 77702 93523

ion Factor=100

oot ‘Reading Reading Reading Reading Reading :
| A ‘Reading BC A*100  B*00  C'100  Average :

Concerisiio : : :

o Gen 3 Rep infiation 1t run | 124,530 126,082 121862 124530 126082 121662 12409.1

Jeso Gen3Scaleupistrun  © 282400; 280.328: 299854 28240.0 280328 299854 H

570 Gen 3 Harvest 15t run _ 252.774; 247.768. 250.557 252774 24776.8 250557

Gen 2 Scale up 1t run
Gen 2 Harvest 1st run

138754 131526 131682
117564 130125 121895

0156
0:042 0.042 :
0116 o4 s 012 008

3
252035 77.702

136.754 | 131.526 | 131,682 | 147.807 | 132695

124.995 | 123.908

Gen 3 Harvest 2nd run

99302 10090.4  9208.3
264954 26289.3 233453
233943 21921.1 212888

Jesc ""Gen2 Rep intiation 2nd run: | 76431 71588 71737 76431 71588 71737
s70 _....Gen 2 Scale up 2nd run f
Harvest 2nd run

125539 14780.7 13269.5 125539

139491 135738 149459

0132|0133 021

Jess ™
70

[Soncoriads
1

Jsso
s70

Conceriaio
al

peta

[Soncoriiads
o1

125/148



WO 2019/100023 PCT/US2018/061865

Figure 111
: : : : Glutamax-
Glucose : i Ammonia : Glutamine :  Glutamax Glutamine
Sample number # Description {8/L)  :lactate (g/L): {mmol/L) {mmol/L) {mmol/L) {mmol/L)
1.Gen 2-Rep initiation First Round #14054 ) 178 014 2.16 156 171 : 0.16
2 Gen 2-Scale Up First Round #14054 136 | 089 | 1.40 1.76 1.90 0.15
VVVVVVVVVVV 3:Gen 2-Harvest First Round #L4054 083 | 168 | 2.46 1.69 : 1.85 0.17
4:Gen 3-REP initiation First Round #L4054 168 029 1.76 : 211 2.29 : 0.18
5:Gen 3-Scale Up First Round #L4054 1.28 0.94 1.64 : 1.87 0.16

9:Gen 2-Harvest Second Round #L4055 . : . : . . : 1.55 0.16

77777 10:Gen 3-REP initiation Second Round #L4055 177§ o1 | 174 2.06 : 2.23 0.17
vvvvvvvv 11:Gen 3-5cale up Second Round #14055 160 0.72
12:Gen 3-Harvest Second Round #L4055 1.44 1.32
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Figure 112
- CSFIL ~ 5/L/1301 | Geometr S/L/Pt | Geometric Mean (FLO3-A)
Al gen2L4054 nej Al gen2L4054 neg.fcs 34.5 3.24

3.19

A5 gen2L4055 nefA5 gen2L4055 neg.fes ¢ 31.9: 4.23
A6 gen2L4055 ne; A6 gen2L4055 neg.fcs 32.4 4.87
A7 gen2L4055 po. A7 gen2L4055 pos.fcs 1941 88.7
A8 gen2L4055 po: A8 gen2L4055 pos.fcs 1933 91.1

B4 gen3L4054 po: B4 gen3L4054 pos.fcs 2014 - 76.2
B5 gen3L4055 ne(B5 gen3L4055 neg.fcs 33.7 7 7 6.76
B6 gen3L4055 neyB6 gen3L4055 negfes 354 6.7
‘B7 gen3L4055 pof B7 gen3L4055 pos.fcs 2158 99.4
B8 gen3L4055 po:B8 gen3L4055 pos.fcs 1938 99.5.
Mean : 998 433
SD 999 41.3
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Figure 113
Study sample  Sampleid Species Chain  Reads CDR3  Unique CDR3 D50
201805”;17$tudy1j”CA Gen27L4}054 F 59990§TR,,5, §h 77777 f 118}]325 11817732 ”73915' 77777 O§
20180511 Studyl FCA Gen3-L4054 59991§TRB §h 1145697 1145697 18130 0§
20180511_Studyl FCA Gen2-l4055 59987 TRB h o 1166465 1166465 12996 0.1
20180511 Studyl FCA Gen3-14055 59982 TRB ‘h 1059985: 1059985 27246 0.9:
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Figure 114
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Figure 115
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Figure 116
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Figure 117
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Figure 118
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Figure 119

Standard Media: Defined Media:

Pre REP: CAY UTS Optimizer {Serum Free Media) in each day of the proc
FEP irdtiation : ©M2

Split or Seale up 1 CRid
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Figure 120
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Figure 122
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Figure 123
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All uCDR3's Top 80% UCDR3's
Number of uCDR3 Gen 3.1 Gen 3.1 i
{% Overlap) Gen 3.0 | Control { Gen 3.1}{Gen 3.1| control {Gen 3.1 ‘
3240 2959 1600
Gen 3.0 14005 {23) {21) 1105 (90} 1975 {88}
Gen 3.1 control - 18149 | - 2438 - i
iGen 3.1 - - 17181 - - 2332
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Figure 124

Fraquency of uCDR3
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%

2%

LAGE

Gen 3.4

\ Control
All uCDR3's Top 80% uCDR3’s
Number of uCDR3 Gen 3.1 Gen 3.1 i
{% Overlap} Gen 3.0 | Control | Gen 3.1 | Gen 3.0} Control { Gen 3.1
5486 | 5541 2186 | 2163 | |

Gen 3.0 15107 | {36) (37} 1| 2479 | (88) | (87) || Ben 3.4
iGen 3.1 Control - 21460 - - 3247 - §
Gen 3.1 - - 21503 - - 3264
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Figure 125
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Figure 126

_

2

*Isolate T cell fraction ( CD3+,CD45+) from an apheresis product enriched for
lymphocytes, whole blood, or tumor digest (fresh or thawed) using positve or
negative selection methods,i.e removing the T-cells using a T-cell marker
(CD2,CDg3,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

N

e
.

*Reactivate per Gen3

-

.
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Figure 127
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Figure 129
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