Supplementary Information
[bookmark: _Hlk197952737]Supplementary Table 1 Summary statistics for paired two-sided t test on viable cell concentration (VCC), cell specific growth rate (growth) and cell size. 
	
	VCC
	Growth
	Cell size

	Sample size (n pairs)
	5
	5
	5

	Test statistic (t) and degrees of freedom (df)
	t=1.805, df=4
	t=1.315, df=4
	t=0.9195, df=4

	Exact P value
	0.1453
	0.2588
	0.4099

	Mean of differences (Prodigy 2A - Prodigy 1)
	-1.68
	-0.05262
	-9152

	95% CI of mean difference
	-4.264 to 0.9036
	-0.1637 to 0.05846
	-36787 to 18483

	Shapiro–Wilk normality test. p value
	0.127
	0.3788
	0.1572



Supplementary Table 2 Simple linear regression summary statistics for data on cytotoxic assays between tumor contacts (TC).
	
	TC 0 CD19-/-
	TC 0
	TC 1
	TC 2*
	TC 3

	Slope
	-2.525
	-4.281
	0.995
	1.255
	3.096

	Slope Std. Error
	0.4019
	0.9029
	0.6519
	0.5507
	1.076

	Slope 95% CI
	-3.401 to ‑1.650
	-6.248 to ‑2.314
	-0.4253 to 2.415
	0.05471 to 2.455
	0.7510 to 5.442

	Y-intercept
	59.66
	101.9
	78.59
	76.61
	63.09

	Y-intercept Std. Error
	2.732
	6.138
	4.431
	3.744
	7.318

	Y-intercept 95% CI
	53.71 to 65.61
	88.54 to 115.3
	68.93 to 88.24
	68.45 to 84.77
	47.15 to 79.04

	R²
	0.7669
	0.652
	0.1626
	0.3019
	0.4081

	F
	39.47
	22.48
	2.33
	5.19
	8.274

	DFn. DFd
	1. 12
	1. 12
	1. 12
	1. 12
	1. 12

	P value
	<0.0001
	0.0005
	0.1528
	0.0418
	0.0139

	Number of X values
	24
	24
	24
	24
	24

	Maximum number of Y replicates
	3
	3
	3
	3
	3

	Total number of values
	14
	14
	14
	14
	14


The table reports slope (± Std. Error), 95% confidence intervals, Y-intercept (± Std. Error), R², F statistics with corresponding degrees of freedom, P values for the null hypothesis that the slope equals zero, and sample size information (number of X values, maximum number of replicates per X, total values, missing values). Missing values due to time shifted technical replicate for uneven process days. *TC2 did not meet normality according to Shapiro-Wilk test (p = 0.04).

Supplementary Table 3 Paired t-test statistics for unspecific lysis
	Sample size (pairs)
	14

	Mean of differences (TC 0 – TC 0 CD19-/-)
	31,59

	95% CI of difference
	25,58 to 37,61

	SD of differences
	10,42

	t, df
	t=11,35, df=13

	P value (two-tailed)
	<0,0001

	Effect size (partial η²)
	0,9083

	Correlation between paired values (r)
	0,839

	Correlation P value
	<0,0001


Biological and technical replicates represented individually for tumor contact 0 (TC 0) and knock-out cell line (TC 0 CD19-/-), n = 14. Mean values of analytical triplicates were used for calculation, n = 42. 

[bookmark: _Hlk217304998]Supplementary Table 4 Simple linear regression summary statistics cell specific growth rate between tumor contacts (TC).
	
	RPMI
	TC 1
	TC 2
	TC 3

	Slope
	-0.1323
	-0.08202
	-0.02516
	-0.03281

	Slope Std. Error
	0.04324
	0.01288
	0.01323
	0.01111

	Slope 95% CI
	-0.2346 to ‑0.03010
	-0.1098 to ‑0.05420
	-0.05374 to 0.003422
	-0.05702 to ‑0.008598

	Y-intercept
	1.362
	0.8904
	0.694
	0.6049

	Y-intercept Std. Error
	0.3194
	0.09352
	0.09607
	0.07554

	Y-intercept 95% CI
	0.6068 to 2.117
	0.6884 to 1.092
	0.4865 to 0.9016
	0.4403 to 0.7695

	R²
	0.5723
	0.7573
	0.2176
	0.4208

	F
	9.368
	40.57
	3.617
	8.718

	DFn, DFd
	1, 7
	1, 13
	1, 13
	1, 12

	P value
	0.0183
	<0.0001
	0.0796
	0.0121

	Number of X values
	24
	24
	24
	24

	Maximum number of Y replicates
	2
	3
	3
	3

	Total number of values
	9
	15
	15
	14


The table reports slope (± Std. Error), 95% confidence intervals, Y-intercept (± Std. Error), R², F statistics with corresponding degrees of freedom, P values for the null hypothesis that the slope equals zero, and sample size information (number of X values, maximum number of replicates per X, total values, missing values). Missing values due to time shifted technical replicate for uneven process days, data of Prodigy 1 day 12 had to be omitted. 

Supplementary Figure 1 Remaining Raji cells of Prodigy 2A and Prodigy 2B taken after three tumor contacts (TC 3).
[image: ]
Flow cytometry analysis with gating of remaining Raji population based on CD20+ expression (Raji cells) or CD3+ (T cells).
Supplementary Figure 2 Cytotoxic assay at varying effector to target ratios of either 1:4 or 4:1.
[image: ]
Cytotoxic assay plot on Raji cell lysis measured every 24 hours for each process day (lower x-axis) at an effector to target ratio of 1:4 (A) and 4:1 (B). For each sampling day, repeated tumor contacts (TC) every 48 hour were performed. TCs are shown between TC 0 (no tumor contact, sampled taken directly from CliniMACS Prodigy®) and TC 3. Unspecific lysis measured on a CD19 knock-out cell line of Raji (TC 0 CD19KO). Each point represents the mean of an analytical triplicate (n = 3).
Supplementary Figure 3 Matrix plot of expression signals for each analyte detected via DigiWest™ technology for Prodigy 1.


Data was log-2 normalized to the respective day 0 signal of each analyte. Samples are shown for Prodigy 1 (n = 1).
Supplementary Figure 4 Central markers for CAR-signaling.
[image: ]
[bookmark: _Hlk220491335][bookmark: OLE_LINK1]Scatter plot of DigiWest™ data for ZAP-70 ASK1 and Erk1/2 (TC 0) and after tumor contact (TC 3). Each point represents the biological replicates for even sample days n = 2 and one technical replicate of uneven sample days n = 1. Day 6 was sampled for all process runs.

Supplementary Figure 5 Matrix plot of CAR-signaling markers for each analyte detected via DigiWest™ technology for Prodigy 1.
[image: ]
Data was log-2 normalized to the total mean of all signals. Samples are shown for Prodigy 1 (n = 1). 
Supplementary Figure 6 Matrix plot of apoptosis, hypoxia and metabolism markers detected via DigiWest™ technology for Prodigy 1.
[image: ]
Data was log-2 normalized to the total mean of all signals. Samples are shown for Prodigy 1 (n = 1). 
Supplementary Figure 7 CD3 internalization detected by flow cytometry.
[image: ]
A Samples are shown for Prodigy 1 (n = 1). B Samples are shown for Prodigy 2 (n = 2).

Supplementary Figure 8 Phosphorylation of LAT – TCR vs CAR


Scatter plot of DigiWest™ data for LAT and its phosphorylation sites tyrosine-171 and -191 (TC 0) and after tumor contact (TC 3). Each point represents the biological replicates for even sample days n = 2 and one technical replicate of uneven sample days n = 1. Day ö6 was sampled for all process runs. 
Supplementary Figure 9 Fractions of T cell subsets during manufacturing and after tumor contact.
[image: ]
[image: ]
A Gating strategy for T cell subsets naïve CD45RA+CD45RO-CD27+CD95- (TN), memory stem cell CD45RA+CD45RO-CD27+CD95+ (TSCM), central memory CD45RA-CD45RO+CD27+CD95+ (TCM), effector memory CD45RA-CD45RO+CD27-CD95+ (TEM), effector function CD45RA+CD45RO-CD27-CD95+ (TEFF) and terminally differentiated effector memory CD45RA+CD45RO-CD27-CD95- (TEMRA). B Stacked area chart showing the relative proportions of cell populations of T cell subsets across samples of Prodigy 1. C Stacked area chart showing the relative proportions of CD4+ or CD8+ cell populations of T cell subsets across samples of Prodigy 2A. D Stacked area chart showing the relative proportions of CD4+ or CD8+ cell populations of T cell subsets across samples of Prodigy 2B. E Stacked area chart showing the relative proportions of CD4+ or CD8+ cell populations of T cell subsets across samples of Prodigy 2A after three tumor contacts (TC 3). F Stacked area chart showing the relative proportions of CD4+ or CD8+ cell populations of T cell subsets across samples of Prodigy 2B after three tumor contacts (TC 3).
Supplementary Figure 10 Hierarchical clustering of complete DigiWest panel for Prodigy 2.
[image: ]
[bookmark: _Hlk217306313]Heat map of expression signals for each analyte detected via DigiWest™ technology. Samples are shown for Prodigy 2 (n = 1) and its technical replicate (n = 1). Samples are divided into pre‑tumor contact (TC 0), after three consecutive tumor contacts (TC 3) and medium without tumor cells (RPMI) prior to TC 1. Data have been normalized to total protein signal. Data have been centered to the overall median signal, and log2 transformed. Hierarchical cluster linkage analysis (Euclidian distance, complete linkage) has been carried out (using MeV4.9).

8

image2.tiff
s
2
4
H
2
]

@
3
8
g
H
£
io

e
o
f

- o
oo
S

¢

% TCOCD19KO

& RPMI

x,

Pt

B}

Day3 Day4 Day5 Day6 Day7 Days Day12  Process day

Day2

71
(5] sisk1
neo ifey

[%] s1s61
ey

120+

100

N R A

204

[l sisA7 1190 ifey.

00

Process day

5 3
s %
g

LI
2
5 &
" g
o
u
5 o
&
o
L 1
o
v &
o
u
o o
v 3
o
u
X, ]
vz 8 o
; I

ki
o
NS - T
7§ g 8 °
° siskq
e
- oy
o o
ve §
o
o
oy
v & X,
o «
5] 51547 109 fe %] 5157 1190 tien

Process day

10




image3.emf
C

D

3

ε

C

D

8

α

P

I

3

k

 

p

1

1

0

α

L

c

k

L

c

k

 

(

P

)

-

Y

5

0

5

Z

A

P

-

7

0

Z

A

P

-

7

0

 

(

P

)

-

Y

3

1

9

/

S

y

k

 

Y

3

5

2

A

K

T

A

K

T

 

(

P

)

-

T

3

0

8

P

D

K

1

P

D

K

1

 

(

P

)

-

S

2

4

1

R

a

s

L

A

T

L

A

T

 

(

P

)

-

Y

1

7

1

L

A

T

 

(

P

)

-

Y

1

9

1

R

A

C

1

/

C

D

C

4

2

R

A

C

1

/

C

D

C

4

2

 

(

P

)

-

S

7

1

P

L

C

γ

1

P

L

C

γ

1

 

(

P

)

-

S

1

2

4

8

P

L

C

γ

1

 

(

P

)

-

Y

7

8

3

P

K

C

θ

P

K

C

θ

 

(

P

)

-

T

5

3

8

M

K

K

7

J

N

K

/

S

A

P

K

 

[

4

6

 

k

D

a

]

J

N

K

/

S

A

P

K

 

[

5

4

 

k

D

a

]

J

N

K

/

S

A

P

K

 

1

/

2

/

3

 

(

P

)

-

Y

1

8

5

/

Y

2

2

3

 

[

4

6

 

k

D

a

]

J

N

K

2

 

[

4

6

 

k

D

a

]

J

N

K

2

 

[

5

4

 

k

D

a

]

I

K

K

α

I

K

K

α

/

β

 

(

P

)

-

S

1

7

6

/

S

1

7

7

E

r

k

1

/

2

E

r

k

1

/

2

 

(

P

)

-

T

2

0

2

/

Y

2

0

4

I

κ

B

α

N

F

-

κ

B

2

 

p

1

0

0

N

F

-

κ

B

2

 

p

5

2

N

F

-

κ

B

1

 

p

1

0

5

N

F

-

κ

B

1

 

p

5

0

N

F

-

κ

B

 

p

6

5

N

F

-

κ

B

 

p

6

5

 

(

P

)

-

S

4

6

8

c

-

J

u

n

c

-

J

u

n

 

(

P

)

-

S

6

3

m

T

O

R

m

T

O

R

 

(

P

)

-

S

2

4

4

8

2

4

6

8

12

P

r

o

c

e

s

s

 

D

a

y

-4

0

4



image4.tiff
154

1.04
0.54

054
-1.04
1.5

E
5
2
&
%
2
<
s
]
H
g
5
£
&

Expression [log2 normalized]

n [log2 normalized]

0.0+

ZAP-70-TCO

o

ZAP-70-TC3

T T T
4 6 8

Process Day

ASK1-TCO

10

12

4 6 8

Process Day

ASK1-TC3

10

12

T T T
4 6 8

Process Day

Erk1/2-TC 0

10

12

4 6 8

Process Day

Erk1/2-TC 3

10

12

Process Day

Process Day

- ZAP-70
& ZAP-70 (P)-Y319/Syk Y352

& ASK1

& Erkif2
-8 Erk1/2 (P)-T202/Y204




image5.tiff
ZAP-70

ZAP-70 (P)-Y319/Syk Y352
ASK1

Erk1/2

Erk1/2 (P)-T202/Y204
IkBa

IKKa

IKKa/B (P)-S176/S177
IKKB

MKK4

MKK4 (P)-S257/T261

TCO TC3

MKKe [

MKK7

Bim [15 kDa]
JNK/SAPK [46 kDa]
JNK/SAPK [54 kDa]
JNK/SAPK 1/2/3 (P)-Y185/Y223 [46 kDa]
JNK1

JNK2 [46 kDa]
JNK2 [54 kDa]
NF-kB2 p100
NF-kB2 p52

NF-kB1 p105
NF-kB1 p50

NF-kB p65

NF-kB p65 (P)-S468
c-Jun

c-Jun (P)-S63

Process Day

3
<3
no meas.




image6.tiff
Apoptosis Caspase 3 [35 kDa]
Caspase 3 [19 kDa]
PARP [116 kDa]
PARP [89 kDa]

p53

p53 (P)-S37

Bim [15 kDa]

Bim [23 kDa]

Bcl2

Survivin

Metabolism GLUT-1
Hexokinase |
Hexokinase Il
PKM2

PKM2 (P)-Y105
AMPKa (P)-T172
mTOR

mTOR (P)-S$2448
c-myc

c-myc (P)-T58

LDHA

HIF1a

HIF1g

CAIX

FoxO3a

FoxO3a (P)-S318/321

Hypoxia

TC = Tumor contact

TC4

SNYOoON NYO®

Process Day

- < 4
no meas.




image7.tiff
Comp-AF700-A = CD3

M oay 0
Woay2
I Day 4
Day 6
W pay 8
M Day 12

Comp-AF700-A :: CD3

MoDay o
W Dpay 2
W oDay3
¥ pay 4
Day 5
Day 6A
Day 68
" pay 7
W pay 8
M Dpay 12A
W Dpay 128




image8.emf
2 4 6 8 10 12

-1.5

-1.0

-0.5

0.0

0.5

1.0

LAT - TC 3

Process Day

E

x

p

r

e

s

s

i

o

n

 

[

l

o

g

2

 

n

o

r

m

a

l

i

z

e

d

]

LAT

LAT (P)-Y171

LAT (P)-Y191

0 2 4 6 8 10 12

-1.5

-1.0

-0.5

0.0

0.5

1.0

LAT - TC 0

Process Day

E

x

p

r

e

s

s

i

o

n

 

[

l

o

g

2

 

n

o

r

m

a

l

i

z

e

d

]



image9.tiff
ssca

CompAPC.Cy7A - COUSRO

CompAPCCyTAL COISRO

H i .
S -
d £ 5
& 3 e o
Fsca Foca Fsca
Ungeos [— S e
] coscons Cowcons
%
Camp¥s10a o4
vt cots g
g o
% :

comocns - corsmocoms
e i H
i e ranasu st el |
compouara coss i
cousmcon. H
H

CDASROVCDSS- cosrorcops Tem

By v

compsUiBSA - CO21

cocoe.

CouRocOn  C4SROCDI-
ey

[

cossCoRr

CompaPecyra

cousro-consr

Comp T A CO%
cosRACoRr*

CompBUNTI A= 005




image10.tiff
B Prodigy 1

C Prodigy

Freq. from T cells [%]

100%

80%

60%

40%

20%

0%

2A

Freq. from T cells [%]

100%

80%

60%

40%

20%

0%

D Prodigy 2B

E Prodigy

F Prodigy

Freq. from T cells [%]

(

100%

80%

60%

40%

20%

0%

2A

Freq. from T cells [%]

100%

80%

60%

40%

20%

0%

2B

100%

Freq. from T cells [%]

80%

60%

40%

20%

0%

TC 0-CD4+

4 6
Process Day

TC 0-CD4+

4 6
Process Day

TC 0-CD4+

o
w

5 6 701
Process Day

N

TC 3-CD4+

~
IS

6 8 1
Process Day

9

TC 3-CD4+

w
@

6 7 1
Process Day

5

TC0-CD8+

100%

80%

60%

40%

Freq. from T cells [%]

20%

0%

Process Day
TC0-CD8+

100%
80%
60%
40%

20%

Freq. from T cells [%]

0%

Process Day

TC0-CD8+

100%

80%

60%

40%

20%

Freq. from T cells [%]

0%

°
w

5 6 701
Process Day

S

TC 3-CD8+
100%

80%
60%
40%

20%

Freq. from T cells [%]

0%

~
IS

6 8 1.
Process Day

s

TC 3-CD8+
100%

80%
60%
40%

20%

Freq. from T cells [%]

0%

w
o

6 7 1
Process Day

S

= TEMRA
uTEFF
=TEM
=TCM
TSCM
=TN




image11.tiff
TCO

TC3
D 2-12

RPMI

TC3

D 2-12

T_.ﬂm%'rnn.l =
[l
(i





image1.tiff
Comp-APC-A:: CD3

Comp-APC-A:: CD3

Comp-APC-A': CO3

, Jcozo.cose cozgecoas 5| coz0-co3+ cozhcose Jooz0-co3 coagecosr 5| cozo.cosr cozhcoss
" Jo87 Jore-a %001 lo0a7 T o 03007 R eleies
o g 5 q g

8 8 H
< b
$ 8 g
s H H H
e B [ [
§ § §
o3 Ll | : B
cozocos cozvcos dcomcos cozcos coamveos comeo
-10° 9085 049 0¥ 027 101,14 015 0,099
o 10° 10 10 o 0 0t 0 o 10° 10t 108 o 0 0t 108
- [opy— ComppEA:CORD compPEA:COZ0
Day2-703 oay3-T03 oaya-T03 Days-T03

. Jco2o.coas cozgecoas 4| co-coar cozdicoas Jcoz0-cose cozcoas 4| cozo.coar cozdecoas
10" Fe8a 0,024 10" F92 996 [69E-3 0 Fe73 6[S9E-3.
' g 8 q 5

8 8 8
2 : P
4 S g
H § H
'y g g e I3
§ § H
.d .d o
cozcos comvcos  comeos. comcos. f— comvcns
104131 031 10?4030 109032 0,12 0,073
ey ohng gy P ooy ooy ke e
o 10’ 10 10° 0 0 0t 0° o 10 10t 10° o 0 0t 0°
compoEa com Jep— compoEAcO0 compPEAzcom
Day6-7C3 ooy 20) P— oey7-T08 ouys-TG3

, Jeoao.coar coagrcoas o Jcorocoar cozdienas . Jcozocoar coxdcoar
©° Jeas L 0 o ©° Jo0s2 ey
w0ty 8 8 '

8 8
< <
§ H 1.
e r
§ 5
] 3
od .
concos comvens i comeon conecon cozco comeos
100§ 144 074 0% 4026 0,072 10° 4057 994
AR I v by e+ S P
o 10° 10 10° o 0 0t 10° [ 10 10t 10°

Comp-PE-A: CD20

Day 12-TC 3 (Prodigy 2A)

Comp-PE-A: CDZ0

Day 12-TC 3 (Prodigy B)

Comp-PE-A: CDZ0

Control - Raji cels oy





