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B AETHRE@RMEST F7 (SLAMF7/CSL) R—M @tk @EEd, ESAMETHMBME Y SELEL.
AR EY CSL — S A MEMBEARKEAF R EMATEY. CAR-T @MLK ILTT R RE7 % LB HE
# ik, L CS1CAR-T @I R IEIT k43T B A ML S KM T MBAH BT, H T 4N CSLCAR-T %
J&. £ CS1 CAR #) & XM EAIKF CAR-T ML a7 ke Bh F 5, X ¥ 4|47 —4F CS1-Fc #%&%4a. B L4
Jl PCR & RMEA SR ¥ 3843 3) CS1 w9 fesh 75, Fidid & & 3E4h PCR 5 A IgGL-Fc fiAaik. TR &
&4 F pMH3 ﬁﬁiﬁ:ﬁwai, Z By % 2 A2 DNA MGG, HEHF 4 pMH3-CS1-Fe-his £ 2 F H 4 K7 £
@t (CHO-S). % G418 #n/k i ik f A X e R 5 %, E5% CS1-Fc @& & & £ CHO-S @t ¥ 343 7 k. A4
A3t CS1-Fc mé/'\*?‘é] AT, £ Western blotting 552, #&&aea T &4 4 70kDa. # X 00K A= 4a e,
HH ST RIE T, CSI-Fc @ 4% @ 464 248 CS1 CAR ¢ &A%, JESE T CS1-Fc @4 & & 3t CS1 CAR-T
R EAT B PO BAL b O B F e . KBRS 4R A B R R BB m i fJh 6 77 CAR-T @it édkoh
A AR AR E T T LA,

AR FHE @I E 5 F F7 (SLAMF7/CS1), CS1-Fc @4 % &, A KL, #56RR AR T @k,
% K VEE B
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Eukaryotic expression, protein purification and biological
effects research of human CS1-Fc fusion protein

Ruzhang Chen, Xitong Wang, Yanchen Li, and Jimin Gao

School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325035, Zhejiang, China

Abstract:  Signaling lymphocyte activation family 7 (SLAMF7/CS1) is a cell surface glycoprotein that is highly expressed in
multiple myeloma cells. CS1 is a sensitive and specific biomarker for multiple myeloma. CAR-T cell immunotherapy is a new
method for the treatment of multiple myeloma. CS1 CAR-T cell immunotherapy has good effect on relapsed refractory
multiple myeloma. To detect the expression efficiency of CS1 CAR on CS1 CAR-T cells and to find an auxiliary means to
CAR-T cell immunotherapy, we prepared a CS1-Fc fusion protein. First, the extracellular domain of CS1 was amplified from
the existing plasmid by PCR and ligated with human IgG1-Fc fragment by overlap extension PCR. The recombinant fragment
was ligated into pMH3 eukaryotic expression vector. After restriction enzyme digestion and DNA sequencing, the
pMH3-CS1-Fc-his recombinant plasmid was successfully constructed. The recombinant plasmid was transfected into Chinese
hamster ovary cell (CHO-S) by liposome. The expression of the CS1-Fc fusion protein in CHO-S cells was identified by flow
cytometry after G418 pressure screening. Next, the CS1-Fc fusion protein was purified by nickel column. Western-blot
analysis showed that molecular weight of the fusion protein was about 70 kDa was identified by Western blotting. The CS1-Fc
fusion protein couldeffectively detect the expression rate of CS1 CAR and promote the activation, proliferation andcytokines
secretion of the CS1 CAR-T cells. The results will lay the experimental foundation for the in vitro detection and potentiation

of CAR-T cells in multiple myeloma treated with CS1 CAR-T cell.

Keywords:
CAR-T, multiple myeloma

Z RV B8R (Multiple myeloma, MM) 2
— PSR A, LRI AE TR B T
20 0 5 4 A DA B B p B S BRAE T U BE (M
B b M, FEE, AR4EA 100 000 K
WL 5 B, 2 kBRI R A2 5 A IR R
Go RN 1 10%P . fERZ I REET IR, iR
HPUEZK T 4000 (Chimeric antigen receptor T
cells, CAR-T) #yeyy ikt & & e il —Fh i 7E
MUYV, FRE e R IMETR M 2 8 P B e
BRI AR A 2 A R N TG R A A 1
KBS i A2k (Chimeric antigen receptors,
CARs) J&—Fh s a & & 1, T Hsh 4R
USRI T M N A T 400 355 Ak 3 R 3 42 P 4 1Y
BBl X =3B 4 A . CAR-T 4l o1 5L R & A
#ik CARs 1) T 4. CAR-T 41fiil 5 2 s piedi
A (MADbs) A [F] g 2 T 3 25 6 AR 1) 40 il 2
TPLE . FRARIEOLT , & AR s 20 it v 2k
AN FE fe A A b ek, 5 0 T e B AR R [ A
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human signaling lymphocyte activation family 7 (SLAMF7/CS1), CS1-Fc fusion protein, eukaryotic expression,

J&, CAR-T 4 AL RERS R FERLANM, 1 g Al
DITE BB RNFREAAAE, IFA S R A TR
R R g 1 24 18

CS1 (CD2 subset 1) tHLFR A5 Sk EL 4015
fhZ 5L 7 (Signalling lymphocytic activation
molecule F7, SLAMF7), ‘B &—Flh 4 it 2 i bl 25
F, 752 & PE B e A0 p s B ek, SRR
B (NK) k8K, (B7EIE# 8 ARFsE,
D LR 22 % M B R e R TR T A B AR A
X E A EZ W ES T O Wang 28858 45 FAES2 e
/NI CS1 CAR-T 2 it FLA A7 5 4 g
TWEPE . PRI S, A KR e v 3 5 3 of]
BV B CS1 CAR-T 41 g ThRE . 7EIK N
RIS, SRHR B AT 4 R CS1 CAR-T 2 i iR 47 i
T R AR AR AR A R R
Masegsr, MM B FL{d e CS1 CAR-T 4ty
I SR A EYE . Ak, TER R RN
BRI CS1 CAR-T 41 /i RE . 3 1) il & o A& S b
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HRER . EEM L, CS1CAR-T 4 AT LIKF
SN 2 L Ve E BRI AN A, W B AR ] DL AR ER
CS1 &k e anta,

Fc-fll & # 1 (Fc-fusion proteins) &8 F| H
LR TR ARG BB (196G, 1gA &) AT
gL Bt (Fragment crystallizable, Fc) S5 HEA
A A T B T RE B 1143 Rl T 7 A T R R
A RSB Fo BOnT E K I AE R 7R I
W o FmieEtE, B S54Ek
M Fo ZIRFrSHEE G, KM EYFT)
RELA RS, BFFE A R4 T — Rl R BT 5 -Fe
AlA 1 (CEA-Fc), & 3UE Rl 46 I A i
CEA CAR-T 4ilia™®, Ag-Fc il 8 175 ] FH 46
M CAR-T 2l fu 2 1 CARS 2535 LA K FHVE Vet 25
RP 35, T CAR-T NGRS T i, R AM
1 CAR-T 400l (£3k 10" P 4if) EXEHEL, i@
1 FH & 5 #9 Ag-Fe BE 8 PEB0E CAR-T 4, nl LA
FEPAMY ) HERIRZ (His-tag) #7712
FfEmAIRE, EELAZARKES a8
T (. 5% WESER, ETHESEEEE
FUZMrai b 85 P15, o] LA AT o 4 2 R Ik B 1Y)
PSS T2 Bl 4 25 1 0L,

HRAE Ag-Fc B4 2 11 A His-tag AR i b,
AR H 45 —Fh CS1-Fe-his B A, FFRALE
‘B XF CS1 CAR-T 4 A i A= 4 A R0 o A 7% 40038
1Rk CS1-Fe @& 2 1 1Y CHO-S 4H i 3k1%
CS1-Fc @A &M, WIZKIE CS1-Fc @A 8 Xt
CS1 CAR MW=, i CS1 CAR-T ZHHLRY
R AR 850 3%, TRl o 345% CS1 CAR-T
2L R SR S B B 4T At

x1 REAASY

Table 1 Primers used in the study

1 MB5FE

1.1 ##l

PMH3 ELAZ K5 Foki fl CHO-S 4ifils (b &
FROWELAMM) AL g % A7 ; A CS1DNA J Bt
M RUE SR = B A 19GL Fe Bt AL
FARAF ; CS1 CAR P25 75 Tk 45 WA PR A 52 30 5 1 %5
Escherichia coli Trans5o /&2 7540l {5
JREMIHE RN F; PCR R K i 7] & A
DNA marker 4 5 Genstar 23w ; BRiVEAZ R N
fitt EcoR I 11 Not I J § NEB 2\ ) ; FUkL/ N 5
& H OMEGA A w; TAE. A Y HHR
(Ampicillin) 125 5 Hip ek Je ta g i [§ b 5t R 3%
FRHECABR A 516 % DNA JE 5173
i b R e A EOR 2 W) 58 B Ni-NTA RS
H 2 [E GE Healthcare 2y w5 Lip2000 F1 G418 i
H Thermo /A7) ; Bio-CS1 Protein ' H ACRO /&
r) ;P CS1 Mt His-tag H e FEHTAIE H Abcam
vl ; APC-SA. FITC-Hi A 19gG1 Fc. PB-#ii A
CD69. PB-Live/Dead 1 APC-Hit A CS1 %5t Uit
A& B BioLegend /2] .
1.2 F&
1.21 B9t 568

SCHET B LR 1.
1.2.2 EHFR pMH3-CS1-linker-FC-his HIH 2

¥ PCR #4432/ CS1 Mishii'S Fo B
(BN His-tag) #F17E & LEMH PCR, AR il 14 A
VI EcoR T Fll Not T XA 5256 %8 {3 A7 1) B 41 o pr
PMH3-CD19 #AT M AFY), [l pMH3 #ilk .,
Yatifb i85 CS1-linker-Fe-his JLH$ 1474 5

Name of primer

Primer sequence (5'-3")

Restriction site

pMH3-F-EcoRI-CS1 TTTAACCGAAGAATTCGCCACCATGGCTGGTTCCCCAACAT EcoR I
R-linker1-CS1 CCTCCTCCTGATCCTCCTCCCATGGAGGAATCTGGGTC

F-linker1-Fc GGAGGAGGATCAGGAGGAGGA

pMH3-R-Notl-his AAGATCTATGCGGCCGCT Not I

Note: underlined sequences are restriction enzyme sites.
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PMH3 B4, W% 485 17 )i 4k 2 Trans5a
RZ BRI, PREBAE TR, 2k iR Bk
5.8 2 i ki pMH3-CS1-linker-Fc-his.
1.2.3 RBAEERBYME CS1-Fc-CHO-S A
YS&irin

Fiz i Lip2000 15 B 4344 5 20 ik pMH3-CS1-
linker-Fc-his #5447 CHO-S ZiJifl, 1535 24 h J5
B it fe &R (G418, WM 1 mg/mL), AfrH
ik Z 59 DMEM/FL2 5555 58, #EAThn ik
] i PR #6 L i) CHO-S #F gt BB, 4k 2L 15 5%
10-14 d. PkBCATERESE 96 LM, 77T G418 Y
DMEM/F12 5557 SR ae s 5 . Frati B, IR
IHBAEER A S ZRAE (Dot blot), B 5 uL B55%
B BN T NC I, ASRRE)E, B, 4T his
Puikm e, YRR, ILEPUE HRP-19G W5 H, BERK,
Wt RS HMEMFLA S G418 ) DMEM/
F12 5844577 A & 4B (10 40/ mL), #%
AL 0.1 mL A B RN (BNEEAL 1 cell), 248
AIRRSS, VEMIA L, sa et ia =X 20 P 23 Ay 46
JE A0 Rl S TR R A
1.2.4 CS1-Fc-CHO-S BJXEM CS1-Fc Bi4%E
H sl &% % e

96 FLAREESFLAN 0.1x10° A4, fnASE & 1Y
DMEM/F12 5E4 353 5L, RraffhBEl i, LU
111000 () b A I A S R FEAA BRI ), 4-6 h 5 5%
AV AU 96 fL# , PB-Live/Dead 4%} (1 : 1 000)
4 CHROEMHE 15 min J5, EEMA, APC HitA
CS1 ¥tk (1:400)4 CHhEOEHMFAE 30 min, FACS %%
MRIETE 2 Wk, EEJETFR A HT . WEE A
MBE F% LW, SRA Ni-NTA 2% FZ b7 A X
CS1-Fc & 1 iEf72lifk . SDS-PAGE 4 #r il
Western blotting %5 .
1.25 WALHHEARKRN CS1 CAR &K

Ffl Dynabeads CD3/CD28 #EHU{dtHE A T 41
i, BEsEE a4 A CS1 CAR 189 & Mk 46 i %
1:1000 A LLGIFR BT X-VIVO i g5k, 4 h 54

% : 010-64807509

W, kSRR 5 d. KA AV R 96 LR,
2500 r/min. 4 ‘CE.C> 3min, 3 Fi, X HEFLYHM
HIA 50 pL FACS 2% M i il i Biotin-CS1 (i
FELESA 10 400), SEERSLINA 50 uL FACS ZZ il
Beiil i CS1-FC @l &1, 4 CHOLIFHE 40 min,
WU LR, 3F LW, BILIMA 5 ub FACS & il
B A PLIA (APC-BL A CS1 1 FITC-HL A 1gG1
Fc HiiAM B L2050 1 400 F11 1 : 200), 4 Cit
JEIEE 15 min, THPE 2 Wk, FF BN, REELA
200 pL (1) FACS 2% i T 2R 21, Feint N 4n i 4 #r o
1.2.6 T 48R BE 5T CD69 Byl

Pk 0.1x10° > CS1 CAR-T 4l ik 96 fLH% , 45
fL 100 pL, iIn A AT CS1-Fc (10 ug/mL .50 pg/mL .
100 pg/mL) =% BSA (10 pg/mL. 50 pg/mL .
100 pg/mL), FAAdIMIEEFRFE RS 24 h, ok
S 7E B T AU 9k CS1-Fe 19 96 Lk (JT] DPBS
W E AR 5 pg/mL, 100 pL/fL, 4 CHLgat 1k
J& DPBS {HUE 2 3, W TWARRIAT), A2 %
FRAAP IR 24 h, WEAINE A RXT IR, BUR
Y se A V ALK 96 fLAR, 2500 r/min, 4 CE.L
3min, 3 bi%, &FLANA 50 uL 1) PB-HT A CD69
Prik(1 : 200 FkE), 4 CHEGYLE 15 min, JHBE
2k, 7 bW, mJERSLA 200 pL FACS ZZ il
HEIRA, AT LA ST .
1.2.7 #iMLEF IFN-y Fkm

L 100 uL % 0.1x10°4> CS1 CAR-T ZH fifiéi
96 fL#k, 2% A CS1-Fc (100 pg/mL) =ihnA
CS1-Fc (DPBS F#i & £ 5 pg/mL, 100 puL/fL), 4 C
R . A FRAE PR 24 h 5, A
o IR A BEL BT 700 K 24 B I EOR) (PMA S 1 25
%), ¥EF 4 ho WEANIME AN IRA, BUhH
fuf A Vv AU 96 fLAR, 2 500 r/min, 4 CE.L»
3 min, 3F [%%, PB-Live/Dead 4k (1 :1 000)
4 CHhEEHFE 15 min J5, 4%ZRKHEE (PFA)
Jt 4 CHlE 20 min, 1xBD Wash # B G &
30 min, E.LJEREALIFE 50 ub A APC-HLA
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IFN-y HTi& (1200 # %), 4 CHEYEYL A 40 min,
THUE2 W, 5% B, fids 5L 200 pl 19 FACS 2%
PR R S], Fri A M oA
1.2.8 ZifINEFELE

¥ CS1 CAR-T 4iHufy Ep &8 THEIZR I,
HCE 3 min, BEBRAEIR SRR TSR RE /D
OO W HE A AR . RO T B, SRR
100 pg/mL ff A E A X-VIVO §i 353k (6 R4
AERAE AN X-VIVO K5 FR3E) B4 i
fLLA 100 pL %% 0.1x10° 4~ CS1 CAR-T 4 fifaéh
96 fLHz, 37 CHiFEMdER. M RAE DS W
SRS, THER AL, A &R G A
X-VIVO K53 (& 2 1 100 pg/mL.
1.29 SiiteEath

A C AV VR @ YRS M e E S W &
X s k3R, it il FHAEECXT t 455,
B GETT3br F B R G VE R A Graphpad Prism
7.0, Z57E P<0.05 BN HA G 2#E L.
(*P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1),

2 ER5AM

2.1 ELAFk pMH3-CS1-Fc-his BHEREE

DA CS1 £k 1 DNA (43K 1005 bp) A&,
PCR #"1# 1-678 bp, H & {55 ik (66 bp) #
MushEE (612 bp). FATESMEM PCR 43l A
Fc Bt 5 CS1 #Hi% . CS1-linker-Fc-his A Bt e KN

1479 bp, N ik CS1 /B, HHialfgd—B 24 bp 1Y
linker, ZJ5/& 693 bp B A Fc B, C A His 5
%, CSi1-linker-Fc-his 45 #) 8 =K WA 1A,
B ) £ 9 U0 B EcoR I M1 Not I X i £H &t ki
PMH3-CD19 #17MH§Y), 5 CS1-linker-Fe-his Jv
Bl Ay, D # 45 B 41 BTk pMH3-
CS1-Fc-his, HIFRIPENYINE EcoR I #1 Not [ Xf
FiE AT WU YD, AT WL A% AR CS1-linker-Fc-his
(1479 bp) A Bt (K 1B). kit iy, yas
RGEEH A —50, B TR A R

2.2 CS1-Fc-CHO-S Mtk I E R E T

W4T 41 FkE pMH3-CS1-Fe-his 3@ 4 g Jit 14
YL F CHO-S 4], 4 1 mg/mL G418 ffiik 2 J& =,
B EE WA T E AR A AL, LA mGM-CSF-his
YE R PHAEXT R, AT DLEE YL ) CHO-S 4l s ik al &
HE (B 2A) A S T PRICR 7ok 28 96 LA,
e 1 mg/mL G418 R FR Lg% 2 i B B i
VAR S 2 5E, ik &5 CS1-Fc A E M
CHO-S BATT[E 4l (CS1-Fc-CHO), 14 SfL{5%5
ol (& 2B). K PP AR SE — IR A BRAG RE, 15
IR 2 JJE, WCEWWAE S, 32 LG TR
(B 2C). % 2 WAMRMBE, AWK ZEAL AT
kR, C10 Sl (K 2D). F C10
LAY REEFRI, ST gLk, JIEsE
CS1-Fc il A 8 F A 1 PP R AT ik 5] 99.9%L I
(% 3), i iz 4 MR AL )

A B bp M 1 2
8 000

EcoR 1 Not 1 6 000

> €Sl |Linker| IgGlFe [His-tag[ > | 500
1000

1 FELAFK pMH3-CS1-linker-Fc-his BHER L E

Fig. 1 Construction and identification of recombinant plasmid pMH3-CS1-linker-Fc-his. (A) Schematic diagram of
CS1-linker-Fc-his. (B) Restriction enzyme digestion of recombinant plasmid pMH3-CS1-linker-Fc-his. M: DNA marker;
1-2: recombinant plasmid pMH3-CS1-linker-Fc-his.
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A
CS1-FC .
14
N N W ]
[ +]
mGM-CSF-his oo
C
o6
® k .C:O....O."o
PR, o0 00 *a0
¢ " 4 coe®enoe

2 ERHMARXHIERIE CSI-Fc MAEBM

CHO-S #A

Fig. 2 Screening of CHO-S cells expressing CS1-Fc
fusion protein by protein dot blotting.

CHO CS1-Fe-CHO
10 10°
104.
103.
1.81 i 999
O.
10° 107 10° 0 10° 10° 10°
CS1

3

MR AR AN CS1-Fc-CHO-S 4 ak B PR 1%

23 CSl-FcRlEERARERE

B ER I IRZ 0.22 um JERS eSS, iF
AR M ZMralifl .2 SDS-PAGE % 5F ,CS1-Fc
FA A IR (70 kDa) A1 A (140 kDa)
JE (B 4A). EFENIE (BT His-tag iik) 25
R, CS1-Fc @& HE M FitK/NHh 70 kDa
(%l 4B), CS1-Fc il &5 & 1B S5PLA CSL hifhk kA=
FesetE RO (K 4C).

2.4 CSl-FcRt&E BN CS1 CAR HFRi&

CS1-Fc Ri-&E MM CS1 4 a] IE M 5
#h4r5 CS1 CAR 454, Fe b Benl LIE AN BT
JEHE FITC-Hi A 1gG1 Fe =S, (4 v v] i H.
AR CS1 CAR RIXRCRMEE T o A1 4385 14
J& 1 PMBC, jifijt Dynabeads 2385 T 401, 1555
24 h J5 , ¥4 1 CS1 CAR 1895 95 S % T 40
th, $5i3R 5 dJE, BURA T 4008, FERE 14 B
beads fliifii, Xt T 4ifi . CS1 CAR By BRIt
R g s p o 4558 oK, CS1-FC @A HE IS
Fidh ik Biotin-CS1 BRI A5 SRAHMEL (Bl 5), X#&
] CS1-Fc ml5 8 1 HA B A I CS1 CAR 3£
KRR RE T

Fig. 3 Expression of CS1-Fc in CHO-S cells analyzed
by flow cytometry.
AyDa 1 2 B kDa M
250— 250—
130— 130—
100— 100—
70— 70—
55— .

4 CS1-Fc gt & ZE A H SDS-PAGE 5 Western blotting 4> 47

Fig. 4 SDS-PAGE and Western blotting analysis of CS1-Fc fusion protein. (A) The analysis of SDS-PAGE. (B) The
analysis of Western blotting (anti-his tag). (C) The analysis of Western blotting (anti-human CS1). M: protein marker; 1:
non-reducing CS1-Fc fusion protein; 2: reduced CS1-Fc fusion protein.
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A Mock (Biotin-CS1) Biotin-CS1
10° 105}
0.41 85.4
107 104
1030 10°F
of 0
0 10° 10" 10° 0 10° 10" 10°
Mock (CS1-Fc) CSl1-Fc
5 105
10 0.12 77.9
10t
1 / 10°
0 0
0 10° 10" 10° 0 10° 10 10°
CS1 CAR

—_

(o]

(=]
1

ns

=
:

N
(=)
T

Postive expression of CAR (%)
[\ D
== ==

(=]

Mock  Biotin-CS1  CSI1-Fc

5 CS1-Fc & ER#N CS1CAR-T 4B L CS1 CAR MIRIAE
Fig. 5 Detection of CS1 CAR expression rate on CS1 CAR-T cells by CS1-Fc fusion protein. (A) The analysis of flow
cytometry. Mock: T cell. (B) Comparison of detection effects of Biotin-CS1 and CS1-Fc. ns: not significant.

25 CSl-Fc & &BENEYMENN

i T Bk CS1-Fe fili 5 # 1% CS1 CAR-T 4
WL A= 2, FRATTA AR TS AL . 40 IR &
WEFEAE AT T 525G,
2.5.1 CS1-Fc @& EHXT CS1 CAR-T A
EIEH

# BSA Fl CS1-Fc &L 10 pg/mL .,
50 pg/mL. 100 pg/mL ¥ AL S CS1 CAR-T
YifITE 37 'C. 5% CO, s+ T H 24 h J5, M
it AN AT 20 i S AR CD69 iy ik ik
ikl wFoE4s R s, 5 CS1-Fe f@lvd 2 (3L
B 24 h )5, CS1 CAR-T 4ifig i CD69 #ikH] i
Fim o5 BSAAIALL, 2R A Gt 2 L (P<0.001)
(K1 6). CS1CAR-T 4ilfitd 5 B A% 4 1) CS1-Fe (fu
BB R 5 pg/mL) HEF 24 h 5, CD69 MKk
Foh 70.7% (B 7). RARAMEL AW CS1-Fc gl &
B RE S A SIS CS1 CAR-T 4iifiy.
2.5.2 CSl1-Fc fiAEEAX CS1 CAR-T a2
4 i R 43 Ve

PR B T 4005 CS1-Fc L0555 24 h, If
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O 10f

o™ ] ]

10 50 100
Total protein (pg/ml.)

6 CSIl-Fc MEEHS CS1 CAR-T il E R
BHIE R CD69 HIFRIXE

Fig. 6 Expression of early activation marker CD69
after CS1-Fc fusion protein was co-incubated with CS1
CAR-T cells. ****P<(.000 1.

¥ CS1 CAR-T 4iffsrn 5 alintE X ny CS1-Fe
(100 pg/mL) FEIAHZS A H) CS1-Fe (5 pg/mL) 3
WEE 24 h, IR PMA+E T8 R) 1ER
Xf B AN AT 4 R R, CS1-Fe ANREEHE
fatHE A T 48B4 5 IFN-y, T A R B 2 CS1-Fe
PR SEvE {2 2 CS1 CAR-T 2 Jifd 23 W IFN-y,
EZRAE SR X (P<0.001) (K 8 F19).
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Mock CS1-Fc pCS1-Fc BSA
10 0.51 10° 0.78 10° 1.02 i 1.17
10 10° 10°
T cell 103+ 103+ | 103t
of of of ;
0 100 10° 10° 0 10° 10° 10° 0 10° 107 10° 0 10° 10° 10°
105 105 105} I
1.90 19.6 70.7 2.26
CS1 CAR-T cell
104 104 10
< p
10 109 10°
[95]
of of of
0 10° 107 10° 0 10° 10° 10° 0 _10° 10° 10° 0 10° 10° 10°

CD69

7 AREFRA CSI-FcMEEHS CS1 CAR-T Ml E R R HIELIRE CD69 RIEFR AR 47

Fig. 7 Flow cytometry analysis of early activation marker CD69 expression rate after co-incubation of CS1-Fc
fusion protein with CS1 CAR-T cells. Mock: no protein; CS1-Fc: souble CS1-Fc (100 pg/mL); pCS1-Fc: plate-bound
CS1-Fc.
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Fig. 8 Flow cytometry analysis of cytokine IFN-y expression rate after co-incubation of CS1-Fc fusion protein with
CS1 CAR-T cells. Mock: T cell; CS1-Fc: souble CS1-Fc; pCS1-Fc: plate-bound CS1-Fc; cell stimulation:
PMA+lonomycin.
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2.5.3 CSl1-Fc A EHAX CS1 CAR-T a2
KEER

% CS1 CAR-T 4iifig 5 CS1-Fc L0 d, [HHT
BEEAIME A4 X B, AW R BRI AR =
FEAEN, FEAWERT 100 pg/mL, HLFEFE
7 d. 53R ER, iIA CS1-Fc Ri&EMHM CS1
CAR-T 4ifu%k H W B3, S ARMEAHML,
ZRABESIE X (P<0.001) (K 10).

60~ _ Hkk ok
[ No protein
[JCS1-Fc

[ pCS1-Fc

Il Cell stimulation

skksk sk

Mock

CS1 CAR

B9 AFREMN CSl-FcEERS CS1 CAR-T 41k
HIFBFRMAEEF IFN-y RIERNFEIT O

Fig. 9 Statistical analysis of expression rate of cytokine
IFN-y after co-incubation of CS1-Fc fusion protein with
CS1 CAR-T cells. Mock: T cell; CS1-Fc: souble CS1-Fc;
pCS1-Fc: plate-bound CS1-Fc; cell stimulation: PMA+
lonomycin. *P<0.1, ***P<0.001, **** P<0.000 1.
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Fig. 10 Statistical analysis of cell number after CS1-Fc
fusion protein co-incubation with CS1 CAR-T cells.
**P<(.01, **** P<0.000 1, ns: not significant.
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