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Figure 1

Process 2A: about 22 days from Steps A - E

1. STEP A

Obtain Patient Tumor Sample

2. STEPB

Fragmentation and First Expansion

3 days to 14 days
3. STEP C

First Expansion to Second Expansion Transition
No Storage and Closed System
4. STEP D

Second Expansion
IL-2, OKT-3, and antigen-presenting feeder cells
Closed System
5. STEPE

Harvest TILS from Step D
Closed System
6. STEPF

Final Formulation and/or Transfer to Infusion Bag

(optionally cryopreserve)
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Figure 5

Process 1C: 43-55 Days for Steps A-E

Process 2A: about 22 days from Steps A - E

1. STEPA 1. STEP A
Obtain Patient Tumor Sample Obtain Patient Tumor Sample
2. STEPB 2. STEPB
Fragmentation and First Expansion Fragmentation and First Expansion
11 days to 21 days 3 days to 14 days
3. STEPC 3. STEPC
First Expansion to Second Expansion Transition First Expansion to Second Expansion Transition
Optional Storage until Selection No Storage and Closed System
4. STEPD 4. STEPD
Second Expansion Second Expansion
IL-2, OKT-3, antigen-presenting feeder cells | IL-2, OKT-3, and antigen-presenting feeder cells
Optionally repeat one or more times Closed System
5. STEPE > SIEPE
Harvest TILS from Step D Harvest TILS from Step D
Closed System
6. STEPF 6. STEP F

Final Formulation and/or Transfer to Infusion

Bag

Final Formulation and/or Transfer to Infusion Bag
(optionally cryopreserve)
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Figure 6

Process Process 1C Embodiment Proces.s 2A Advantages
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e 5x10°TIL and 5x10° | e 25-200x10° TIL
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e Split to 18-36 flasks * E(I))(l)llt\;(;lisisc}on " | Closed system transfer of TIL
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harvested e Reduced number of steps
e TIL ested via .
Harvest e TIL harvested via LOVO automated * Automated cell washing
centrifugation cell washing * Closed system
system' e Reduced loss of product during
wash
e Cyropreserved
. product in
S Fresh product in Plasmalyte-A + | Shipping flexibility
na P 1% HSA and CS10
Formulation stored in LN;
e Single infusion bag e Multiple aliquots e Flexible patient scheduling
¢ i‘tl;;ﬁle; shipping * ;zgigﬁtryshlppmg e More timely release testing
Overall
Estimated
Process e  43-55 days e 22 days e Faster turnaround to patient
Time
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Figure 7

———""Starting Materlai: "
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PD1 or other selection {optional} prep

¥

Seed bioreactor to initiate Pre-REP.
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serum free) supplemented with IL-2, Day 0: Pre-REP
QKT3, 4-1BB, feeder cells or feadar Initiation
alternatives

Media replacement tc initiate REP.
Culiure media (serum free or serum

containing) supplemented with Day 5-8: REP
OKT3, OX40, feeder cells or feeder initiation
alternatives.

Scale up to larger, multiple bioreactors,
Culture media (serum free) Day 9to 11: REP Scale Up
supplemented with I1L-2

Harvest and cryopreserve .
/ in DMSO containing e Day 12 to16: Harvest
medi ' -
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Figure 84

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 container grown for about 1 days to 7 days with
media comprising IL-2) media comprising IL-2, OKT-3, and 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)
STEP D STEP D
Second Expansion Rapid Second Expansion

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

closed container) Days 10-11 scale up and add additional IL-2)
STEP E
Harvest TILS from Step D STEP E

(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)
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Figure 8B

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 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)

STEP D
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)
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Figure 8C

STEP A STEP A STEP A
Obtain Patient Tumor Sample ~ Obtain Patient Tumor Sample Obtain Patient Tumor Sample
(optionally can be frozen before (optionally can be frozen (optionally can be frozen
Step B) before Step B) before Step B)
STEP B STEP B STEP B
Priming First Expansion Priming First Expansion Priming First Expansion

(physical fragmentation of up to 60 (physical fragmentation of up (physical fragmentation of up
fragments per container grown for to 60 fragments per container to 60 fragments per container
about 1 days to 7/8 days with media grown for about 1 days to 7/8 grown for about 1 days to 7/8

comprising IL-2) days with media comprising  days with media comprising
IL-2, and OKT-3) IL-2, OKT-3, and antigen-
presenting feeder cells)
STEP C STEP C STEP C
Priming First Expansion to Rapid  Priming First Expansion to 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 (TILs grown in growth media
medium comprising IL-2, OKT-3,  medium comprising IL-2, medium comprising IL-2,
and antigen-presenting feeder cells;  OKT-3, and 2X antigen- OKT-3, and 2X antigen-
Days 10-11 scale up and add presenting feeder cells; Days presenting feeder cells; Days
additional IL-2) 10-11 scale up and add 10-11 scale up and add
additional IL-2) additional IL-2)
STEP E STEP E STEP E
Harvest TILS from Step D Harvest TILS from Step D Harvest TILS from Step D
STEP F STEP F STEP F
Final Formulation and/or Transfer Final Formulation and/or Final Formulation and/or
to Infusion Bag Transfer to Infusion Bag Transfer to Infusion Bag

(optionally cryopreserve) (optionally cryopreserve) (optionally cryopreserve)
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Figure 9

Tumor Dissection

Day 0.
Whole tumor

1% flask Up to 60 fragments

2" flask (61-89 fragments)

3" flask (90-120 fragments)

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

in 200mL CM1 media

Day 0.

Up to 50 fragments in GREX 100MCS +
IL-2 (6000 IU/mL) in 1 L CM1 media

«

) 4

Day7
Direct to REP all cells in
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(6000 1U/mL)
. TVEand %
g viability
e/ e Supernatant
collection
y A 4

) Day11 Day9to11
Direct to REP <200E+06 Transfer 1L cell solution
TIL in GREX 500MCS in
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CM2 media +IL-2 (3000
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1U/mL) 2 (3000 1U/mL)
Fragment filtration o TVC and % / Fragment Filtration
viabi ity

e Supernatant -
collection
y
Day 16
90 % Volume reduce, Day 16
split up to 5 GREX — Harvest
500MCS in CM4 media + LOVO.automated.cell washer
1L-2 (3000 IU/mL)
Day 22
Harvest
LOVO automated cell- washer.
®  TVC and % Viability
® INF-y secretion by ELISA
® CDR3 analysis
®  TIL:Tumor co- culture
dl
®  Telomere (FlowFISH) il
» ®  Metabolic substrate

analysis
IL-2 levels by ELISA

Immungophenotyping
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[0001] Cell counts Day 11-Gen 2 REP initiation and Gen 3 Scale Up

b Volume (ml) Count 1 Count 3 Count 2 Average Total Cells
(cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Total 9.11E+05 1.01E+06 1.08E+06| 1.00E+06 1.00E+09
Gen 3 #L4054 1000 Live 8.60E+05 9.34E+05 1.01E+06| 9.35E+05 9.35E+08
First Round Dead 5.09E+04 7.49E+04 6.74E+04| 6.44E+04 6.44E+07
% Viability 94.40% 92.60% 93.70%| 93.57%
Total 8.56E+05 9.04E+05 8.81E+05( 8.80E+05 8.80E+08
Gen 3 #L4055 1000 Live 8.24E+05 8.67E+05 8.42E+05| 8.44E+05 8.44E+08
Second Round Dead 3.17E+04 3.70E+04 3.87E+04| 3.58E+04 3.58E+07
% Viability 96.30% 95.90% 95.60%| 95.93% 8
Total 2.32E+06 2.25E+06 2.29E+06 4.57E+08
Gen 3 #M1085T 200 Live 1.68E+06 1.57E+06 1.63E+06 3.25E+08
Dead 6.41E+05 6.79E+05 6.60E+05 1.32E+08
% Viability 72.40% 69.90% 71.159
Total 1.08E+06 9.84E+05
Gen 2 #L4054 142 Live 9.71E+05
First Round 1.26E+04
% Viability 98.10% 98.70% 98.23% R
Total 2.93E+05 3.05E+05 2.64E+05| 2.87E+05 2.76E+07
Gen 2 #L4055 96 Live 2.88E+05 2.96E+05 2.55E+05| 2.80E+05 2.68E+07
Second Round Dead 4.72E+03 9.14E+03 8.26E+03| 7.37E+03 7.08E+05
% Viability 98.40% 97.00% 96.90%| 97.43%
Total 9.10E+04 5.60E+04 7.35E+04 1.47E+07
Gen 2 #M1085T 200 Live 8.05E+04 4.21E+04 6.13E+04 1.23E+07
Dead 1.04E+04 1.39E+04 1.22E+04 2.43E+06
% Viability 88.50% 75.20% 81.85% |
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Figure 25

[0002] Cell counts Day 16-Gen 2 Scale Up and Gen 3 Harvest

Count 1 Count 2 Count 3 Average Total Cells
1D Volume (ml) (cells/mL) (cells/mL) (cells/mL) | (cells/mL) | Average*Volume
Gen 3 414054 Total 1.40E+07 1.46E+07 1.43E+07 1.78E+10
. Live 1.32E+07 1.35E+07 1.34E+07 1.66E+10
First Round -pre 1243.1 Dead 1126400
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
Gen 3 HL4055 Total 9.49E+06 1.05E+07 1.00E+07 1.03E+10
Second Round -pre 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
Gen 3 #4055 Live 2.85E+07| 2.46E+07 2.77E+07| 2.66E+07 8.76E+09
Second:g’\jond post 30 Dead 456E+06]  3.61E+06  4.12E+06| 4.09E+06
% Viability 86.20% 87.20% 87.10%| 86.70%
Count 1 Count 2 Count 3 Average Total Cells
1D Volume (mL) (cells/mL) (cells/mL) (cells/mL) | (cells/mL) [ Average*Volume
Total 2.26E+06 2.64E+06 2.45E+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%
Gen 3 #M1085T - Total 6.27E+07 5.44E+07 5.86E+07 8.78E+09
post LOVO pre CS10 150 Live 5.50E+07 4.74E+07 5.12E+07 7.68E+09
addition Dead 7.70E+06 6.96E+06 7.33E+06 1.10E+09
% 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 #L4054 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 2.18E+08
% Viability 95.00% 93.00% 94.00%
Total 1.29E+07 1.36E+07 1.33E+07 3.87E+09
Gen 2 #14055 Live 1.16E+07| 1.23E+07 1.20E+07 3.49E+09
Second Round 292 Dead 1.27E+06 1.23E+06 1.25E+06 3.65E+08
% Viability 90.10% 90.90% 90.50% |
Total 6.75E+06 6.98E+06 6.87E+06 2.53E+09
Gen 2 #M1085T 360 Live 5.22E+06 5.58E+06 5.40E+06 1.99E+09
Dead 1.54E+06 1.40E+06 1.47E+06 5.42E+08
% Viability 77.20% 79.90% 78.55%
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Figure 26

[0003] Cell counts Day 22-Gen 2 Harvest

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(:;nRi::;in:e 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
FirGSSrF]((fu‘T‘IL;K—)FSJiSt 330 Live 1.49E+08 1.58E+08: 1.48E+08| 1.52E+08 5.01E+10
LOVO Dead 2.16E+07 2.04E+O7% 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
FifsinRif:zo—zsre 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%
Gen 2 #L4055 Total 2.33E+08 1.89E+08: 1.53E+08| 1.92E+08 6.33E+10
First Round -post 330 Live 2.03E+08 1.66E+083 1.33E+08| 1.67E+08 5.52E+10
LOVO Dead 3.00E+07 2.24E+O7§ 1.94E+07| 2.39E+07 7.90E+09
% Viability 87.10% 88.10%: 87.30%| 87.50%
D 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!
Total 8.51E+07 9.05E+07: 8.78E+07 1.32E+10
pf;"é:g'i(:zsc;o 150 Live 7.336407] _ 7.79E+07 7.56E+07 1.13E+10
addition Dead 1.18E+07 1.26E+O7% 1.22E+07 1.83E+09
% 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 30
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Figure 31
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Figure 32
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Figure 33
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Figure 34
Glutamax-
Glucose Ammonia Glutamine Glutamax Glutamine
Sample number#: ~ Description (g/L) ~ {mmol/L) _{mmol/L) {mmol/L) ~ {mmol/L)
........ 178 L2 e 158 11 B
vvvvvvvv Geﬂv Z—chle Up First qund #L4054 1.36 : 1.{{0 1'7,6 I.SQ 0.15
3§Gen 2-Harvest First Round #4054 0.83 1.68 2.46 1.69 1.85 0.17
4§Gen 3-REP initiation First Round #L4054 1.68 0.29 1.76 211 2.29 0.18
5§Gen 3-Scale Up First Round #L4054 1.28 0.94 1.64 1.70 1.87 0.16
SgGen 3-Harvest First Round #L4054 1.07 1.53 2.23 1.39 1.54 0.14
VVVVVVVVVV 7569’7,,223?9 initiation Second Round #4055 174
.................. 8569(‘.?.’?“..".'? up Second Round #14055 193
9:Gen 2-Harvest Second Round #L4055 1.55
10:Gen 3-REP initiation Second Round #L4055 2.23
11:Gen 3-Scale up Second Round #4055 1.84 0.15
12§Gen 3-Harvest Second Round #L4055 1.95 0.16
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Figure 36
Study Sample ;Sampleid Species Chain Reads CDR3 UniqueCDR3:D50
20180511 Studyl FCA Gen2-L4054 . 59990TRB  h 1181732 1181732 8915 0
20180511 Studyl_FCA Gen3-L4054 59991 TRB h 1145697 1145697 18130 o:
20180511 Studyl FCA Gen2:L4055 59987 TRB h .. 1166465 1166465 12996 0.1
20180511 Studyl FCA Gen3-L4055 59982 TRB h 1059985 1059985 27246 0.9:
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Figure 37
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Figure 38
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Figure 39
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Figure 40
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Figure 41
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Figure 42
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Figure 49
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lymphocytes, whole blood, or tumor digest (fresh or thawed) using positve or
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