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3 Figure S1. TCellSI and heatmaps of T cells derived from Healthy Control, MM and CIDP
patients. TCellSI algorithm scores quantifying functional T cell states: Regulating, Helper, and
5  Progenitor exhaustion. Heatmaps depicting expression levels of signature genes for selected T cell

6  states: (A) Regulating, (B) Helper and (C) Progenitor exhaustion. Data are presented as mean = SD.
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Statistical significance was set at p < 0.05.
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Figure S2. CIDP-CAR-T cells exhibit comparable cytotoxicity to MM-CAR-T cells upon

antigen encounter. MM-CAR-T (n=5) and CIDP-CAR-T (n=5) cells were co-cultured with target

cells expressing BCMA (U2665¢M4-Mu-0Fy or CD19 (NALM-6). Secreted (A) TNF-a and (B) IL-2

levels in co-culture supernatants of U26

6BCMA-Mut-OE

and NALM-6. Serial rechallenge assays

assessed sustained cytotoxic function of MM-CAR-T (n = 5) and CIDP-CAR-T (n = 5) cells. (C)

Schematic of sequential co-culture assay with fresh target cells (U2665M4-mut-OE or NALM-6) added

every 24 h for 3 rounds (R1-R3) at E : T ratios of 1:5 and 1:10. (D) Assessment of sustained
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cytotoxicity in the third round. CAR-T cells were pre-challenged with unlabeled targets prior to the

addition of fluorescently labeled targets in R3 to quantify specific lysis. Degranulation and perforin

expression were measured after 4 h of co-culture. Representative flow plots and quantification of

(E-F) CD107a" and (G-H) Perforin® cells within CD8" CAR™ T cells. Data are presented as mean +

SD. Statistical significance was set at p < 0.05.
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47  Figure S3. Heatmap of signature gene expression corresponding to CIDP-CAR-T and MM-

48 CAR-T cell states.
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Figure S4

54
200K 200K- Li 1l 200K T cell I " coa:T
:| . ive cells cells |,
Single cells 1044
150K- 150 = cD4' T
o
|| 100k 160} A 1%
L CY s g,
O % & s 4
3 u g B!-w!’
0 SOK 100K 150K 200K 250K a0 0 10 10 10 a8 0 1w w0 10 O w0 0 1w w0
FSC-A FSC-A— > T-AAD — CD3-APC——— CD4-FITC————
250K 250x] seor] 10 Tem N P
2001 2ok Single cells 20014 .
Lymphocytes g Live cells o1
150} 150K 150K. ?e
o @
100K 100k _—t 100K.] 0
< T < I .9, .
T 50K T 5ok T 50K %
8 3 8 o 3.193 TEMRA TN
° T T T T T N T
@ 0 50K 100K 150K 200K 250K w 50K 100K 150K 200K 250K @ o 10° ot 10t o a0 1 wt wf
FSC-A—mMmMmm FSC-A——mm Zombie UY — CCR7-PE
C 250%] T ,
w
150K wxd  Single cells 1s0¢] Live cells i cog T—1 | ¢ PD1*TIM3*
150K] 3‘“‘ =
100K 100% ] a ~
1001 . E— Qo Pl
3w
3 I
1] 24| e @ i
Q 3] [ % -
a o d @ o 8 a- B.
o Bok 100K 15K 200K Ze0K o 0 50K 100K 150K 200K 250K 2t o e ! wt o I AP R O Tt
FSC-A FSC-A Zombie UY —— CD4-FITC TIM3-APC

Figure S4. Gating strategy for T cell phenotype analysis. (A) Flow cytometry gating strategy for

determining the proportions of CD3", CD4", and CD8" T cells in PBMCs from different sources.

(B) Gating strategy for assessing memory phenotypes in T cells from different sources. (C) Gating

strategy for evaluating exhaustion phenotypes in T cells from different sources.
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Figure S5
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Figure S5. Gating strategy for T cell functional analysis. (A) Flow cytometry gating strategy for
determining the proportions of Granzyme B* and Perforin® CD8" T cells from different sources. (B)
Flow cytometry gating strategy for determining the proportions of IFN-y* and TNF-o" CD8" T cells

from different sources.
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Figure S6

0 50K 100K 150K 200K 250K

FSC-A —m8M8M8

5] s .
T 10 Live CAR* T I 10°7 cDe" T
Single cells - 104 — L | 04
o
<t M~
> 6‘ cD4' T
— 0 442 = 10°
A I}
= 2
e 3
2.10° a-10*
o e . o et .

50K 100K 150K 200K 250K

FSC-A —MMM

FSCA —MmM8™™—

Lymphocytes

0 50K 100K 150K 200K 250K
FSC-A ——

Single cells

0 50K 100K 150K 200K 250K

FSCA —M—

-103 0 103 10

Zombie WY —M8M

4t 0 100 10' 10
CD4-FITC——m—

Protein L-BV421 ——

1059 ’ 109
104-| > 10‘1
~
iy
103 Live CAR*T ] 10%
-4
o 3 <o
[-=]
10 8-10’
T T T a0 0 10 10 10
Zombie UV —888™— CD4-FITC —M8M
10°+
PD1'TIM-3*

TIM-3-AP

Zombie UV —MM—

T 10 10°] Tem Tew
i = 10%] 10%9
Single cells S 9" ‘
> e
Ll &@ 10
> 4 10 2
£ 03 LiveCAR'T| 2o
3 2
2 104 a-10° Teuna T,
o . r 5] T .
T T T T T 3 3 4 5 3 3 4 5
0 50K 100K 150K 200K 250K 00 0 10 100 10 A0 0 10 10 10

CCR7-PE —Mm™

3 3 "4 5
<100 0 10 10 10
PD1-PE-Cy7

Figure S6. Gating strategy for CAR-T cell phenotype analysis. (A) Flow cytometry gating

strategy for determining the proportions of CD4* and CD8" T cells in CAR-T from different sources.

(B) Gating strategy for assessing memory phenotypes in CAR-T cells from different sources. (C)

Gating strategy for evaluating exhaustion phenotypes in CAR-T cells from different sources.
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94  Figure S7. Gating strategy for CAR-T cell activation and cytotoxic function. (A) Flow
95  cytometry gating strategy for assessing CAR-T cell activation following co-culture with antigen-
96  positive tumor cells. (B) Flow cytometry gating strategy for evaluating CAR-T cell cytotoxicity
97  against antigen-positive tumor cells following co-culture.
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105  Figure S8. Gating strategy for CAR-T cell cytotoxic function. (A) Flow cytometry gating
106  strategy for determining the proportions of CD107a" and Perforin® CD8" CAR-T cells following co-
107  culture with antigen-positive tumor cells. (B) Flow cytometry gating strategy for evaluating CAR-
108 T cell cytotoxicity against target cells following multiple rounds of co-culture with antigen-positive

109 tumor cells.




