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LS FARAE T 2% CD1384) 5 w94 CAR-T4B e (534 IL-742 CCL19), i@ it 5 #e§)
CD1384) % —AXCAR-T 2 i3 47 & 4 5 h e bb 4R, 3535 % v AR CAR-T4 f 5L B T Is SR 694 %, 1%
FRV 1% g 5 Je 4 A JB) o 64 T 4m it ) & i ¥e @) CD 13849 5 — X A= 5 v X CAR-T4m 2, CFSEARit
FEAG N T 48 e, 69 38 FA 4% 77, Transwell 52 3o A6 0 T 4m AR 69 #2404 77, ELISAAR ) 4@ it ) F 4k AK-F, A
KL AAS M T4 CARR A R Ao B A, R K F B4 M) & KA MCAR-Ta st % & B 8
o AR BRI Tt T 8 MIEA S R B MBNCG ) SRR @it A M & L% A % L MCAR-T4m
fesiEa N BB e R E L. &R 2T, £ECDI1384) % wWAKCAR-T4a f(CD138-BBZ-7x19) /£
IRIN G A 4 F h etk T % — /AR CAR-T#82(CD138-BBZ), M ELEEA % K M B 8B sh AR o LA
B R e T IBAE A .
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Construction of the Fourth-Generation CAR-T Cells Targeting
CD138 and Functional Research

LIU Yu, ZHENG Ru, XIE Jinhai, GAO Jimin*
(School of Laboratory Medicine (Life Science), Wenzhou Medical University, Wenzhou 325035, China)

Abstract This study constructed a fourth-generation CAR-T cell targeting CD138 (secreting IL-7 and
CCL19), and compared the biological function with the second-generation CAR-T cell targeting CD138 to explore
the advantages of the fourth-generation CAR-T cell in clinical application. The second and fourth generation CAR-
T cells targeting CD138 were prepared by transfecting T cells of healthy human peripheral blood with lentivirus.
Then, the CFSE proliferation experiment, chemotaxis chamber, ELISA method and flow cytometry were performed
to detect the cell proliferation ability, chemotaxis ability, cytokine secretion, CAR expression rate and subtype. The
killing function of CAR-T cells on multiple myeloma cell lines in vitro was detected by luciferase bioluminescence
method; an NCG mouse model of human multiple myeloma was constructed, and the tumor regression after CAR-
T cells infusion was monitored by a bioluminescence imaging system. The results showed that the fourth-generation
CAR-T cell targeting CD138 (CD138-BBZ-7%19) had better biological functions than the second-generation CAR-
T cell (CD138-BBZ) in vitro, and it had obvious antitumor effect in animal models of human multiple myeloma.
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Ik 4k 14 41 B9 7 V2 (adoptive cell transfer therapy,
ACT) 2 I8 S 16 97 IR SR, i CAR-T %%
TEIT BN R g5 L 1) 0 Ak 1 g T vk 2 P
kA PR 2 AR T4H A (chimeric antigen receptor T-cell,
CAR-T)/2 i 1 J5 D] 20 48 10 AR 20 T4 i, REf% LA
A = B A 25 P 2 A K (major histocompatibility
complex, MHC) P il (1) 77 2045 53 #4348 701 b g Bt Jit o
RGP 52 A 25 7 T8 R 25 6 e 200 PR 6 T e 1
JL AR IR T B v B BRI 45 A X [P scFvER)
P AMRBEX . BB IR X AR AL TN S 515 S 10 i
N IH(CD28. 41BB%5 3L il 7 1 MICD3L(5E 5 1% =
X)ZHEE™. HEj, #E [ CD19HICAR-THH ML E IR TT &
PEBI T 40 A 1 s A R EE A ik R AR T 4
NHE B 897 345, CAR-TAH 6 7 AR I 2 488k
IR ) R Tt AE AN T T F

% & VE B %88 (multiple myeloma, MM) /& & —
RKH DL I 3R G Ve b g, & H B B8 N B — R 4
PRk S T B BT RSP SR IR AR AR
FAMIRE A . B BRI S ] ABEE 2GA E
SEBEPUARSE 2 MR IT 7, Rz AT e e B HAR
Oy 8T8, B 1A BAH A R 2T J5(B cell maturation
antigen, BCMA)¥f 77 MM [JCAR-TIlfi P 124 46 B 4R Y
137 B, H R iR B i 0 1% AIBCMA B A4 i g 48
JRL R G5 25 51k B R0, TR (AT AT - R (R A
B IS 2N RUHAT IR YT

CD138(syndecan-1):& i I i i O R T & B2 A
SRWE SR B RO, A 5 2 4 R 40— 5 )
RIR AR A BE R W], CD138%r T-7E K T95%
(IMM4H fi 2 T 5 FE 208, HAE A 1 40 i A
FIK, AHEAMMZ AT I F Ehr B8 H AT,
#EAICD138HI 2 —RCAR-TC I & T I R I61Y,
W T8 L WIZIT L2 AR AT, R, CDI38A B
JIIETT METE YA 3 R B MMAT W 51 7 R HE R

FH T 22 VB R 40 PR ) v B S T A, YRIT S
W o 8. HRiRN T I R a7 B 252 55 AR
CAR-T, CAR-THH I (1) LEAA A RT3 AT I A7 e
HR . B IVIARCAR-T X FR“TRUCK-T”(T cell re-
directed for universal cytokine-mediated killing, TRUCK-
T), B& 7 BHARER. 4P 155 W Bl 73 1 I 5%
S MUREAE Rz, B — B el S R, o,
SVUAL CAR-TEH M 3L F B 40 i 5] 7 TIL-12, IL-7 F
AT CCL19, THE B g A R 38 5 Hi b I

VE FHANGH B A7 36 S fE R U1, AT FC A5 I )
CDI1381 25 —ARCAR-THZEA EA & 1 70 W N 1 48
Jifl /> & -7(interleukin-7, IL-7)FICCZ ¥ L [H F19(C-
C motif chemokine 19, CCL19)#J 55 VYR CAR-T4 fit,
WP AV 2D R LS, A ERBONBIT 2 RIEE
HEIRT W T %R

1 RS
1.1 X5
DNA & [k 771 & 1 B 36 [l Axygen 2 75 B

il 14 P 7] Bt AT 434 4% 15 &) New England BioLabs
AF]; Jo s v BRGS0 B R v ME R AR YRR A
A ORI R N S B 5 E QIAGENA R AV %
PRI 1 2P N1gG(FabBO)$T 14 1 H 3% [EeBioscience
A, APCH IR 4E S5 FI 2 (APC-SA) . PEME I I B
% Fl Z(PE-SA). PBHL ACDI3SFIPEHT ACD3%5 it
A BRI B 32 [E BioLegend 2 ] ; 4 il ] 5~ TL- 74 Il
WA G B BRI ARG BR A & s
CCL19%s Mk 1) 6206 B ik 1o ik A= ) B A R 4 =5
SR (polybrene) il F 45 [ Sigma /A &l ; 5 L1 W%
(polyetherimide, PEI)J# F 3% [E Polysciences A H; HL4H
NIL-2I1J 5 2€ [E Peprotech A 7]; ¢ 't & Hif ) YID-(-)-
WHFEWE BRI AR AR . AR5
FH PG 2 L3 (fetal bovine serum, FBS). A ABIfLiE&
FEH 15 7% 3 38 1 B S5 [ Gibeo A 7], HAhi 7 M
FEor it
1.2 ZRAEfk. B Bk

NG _E R pk293 T A SPETHN M A i 9% 20
M tkJurkat. Burkittibk B8 40 Mg PR RajiFl 21 [ 155 41
MIPFRK 56201 H 3% [ B Fh OR8H 0(ATCC); N2 KM
B B 9 A1 IR ARMM LS FIU266 [ 7 58 BHE 4= Wk
FA PR A A TAHMBE I B g R NS I, 353845 &
FE 2 SN [ 2 DA R IR 7K TN B R B AR 3 A 23 I
2HEHE . TransStbI3/EA2 A 1899 55 M4 5 K plenti-
T2A-Luc-GFPHI {4 3¢ it KipLP1. pLP2. pMD2GH
A S = ARAE, NIEIIL-7A1CCL193E K 5 51 i |
S MER AR R A F A B
1.3 Lz

TohE 99 J5U A (specific pathogen-free, SPF)Z BHEE L
4~6JH i IFINCG(NOD/ShiLtIGpt-Pridc™ 352 [ 2pgem26022/
Gpt)/N B H e i A2 AR A R AR, 3l
YA A AT IE 5 N SCXK(F5)2019-0009,. /) B A 57
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T = LK 5 S0 B ) L (RSP B W 5
B FRVE TR 5 SYXK(H)2015-0009.  AHF 5T
) 0 ST 6 T2 % g R L N [ o R 2 B 2 SE IR sh W
HEZE 03 23 2 1 sh A B 2% ) i34 7 AH B

1.4 ZHREEEF

T EE L 293 T4 9% T4 10% FBSf{I DMEM#E?
FRerhp | B R0 Jurkat. Raji. K562, MMI1SHI
U26655 7% T4 10% FBSI RPMI-164055753&, T
I B AE 55 5% N ABIILIE ATIL-2(100 pug/mL)FAIM-V
BRI R
1.5 EBREREBENHERRFRSER

CARJY Bt HHCD 138 5 o & 4144 () s Fv BURK I
#: AR ICD8a. 4-1BBAICD3CkEZH Fik, it T4k 42
B CARF Beffi AEcoR TRIMIu TR i M P VIR BY 1)
113 plenti-T2A-Luc-GFPH, 4% H 55 —{XCARM
18 9% B 2 18 # A plenti-EF 10-CD138-BBZ. i#id2A
H BT U)K E AR AECAR | B TR % 42 N R IFIL-7
AICCL19F %], 7 i T2 4% o B 4 N\ EcoR THIMIu 1
PR 1) 14 N U1 B B U1 #Y plenti-T2A-Luc-GFP# {4 |
4 S DU ARCAR 18 0 25 % 14 3 & plenti-EF 1a-
CD138-BBZ-7x19, CD138470 i /7 #1 B 1 K24 iy
Tof 2 25 o B KV S0 & SR, e I o 4% v B 1) 5 v
fifi NSma TH1EcoR TR #I14 A U1 55 U] i plenti-T2 A~
Luc-GFP#H k. PCRATH 51 W75 31 .

K =R R A KRB %2
ANEPE, 7EAR o i APBSHIPEL, 7EB% i A\ 2%
TEPBS 5 K A AL 2% i kipLP1. pLP2. pMD2G
A1 H B 5K (plenti-EF 1a-CD138-BBZ i plenti-EF 1 a-
CD138-BBZ-7x19), &5 minJi B AR AW I
B Hh R RIR ), # B 20 minft T R-PEIE &4,
W% 5 A W I B 55 B 2980% 9293 T4 it 1% 77 4k v,
37°C. 5% COEF7MH 7748 hfim it _Eif, F10.45 um
G TE L I8 i 3 A T B O R IR AT R IR AR . T

B Y Jurkat4 o 550085 TR .
1.6 CAR-THHRERIHIERLEE

R FH 948 B 400 . 2 5 B Ficol 173 15 4 N 470 1L
) BN A% 40 B, 0 N a-CD3/a-CD28 A4 £0 4 Tl 2k,
oy B HCD3" T 5 AT e 1. 359724 h)g, i
BTN A, TE96FLAN MBS TR BEALINA2x10°
A T i AN G 52 H MOI=40 )95 B W 45 1 (plenti-
EF1a-CD138-BBZ B plenti-EF 1a-CD138-BBZ-7x19),
SRFH200 pL, [AEEI0N S EERZ(1:2 000), 1 200 xgZ
0290 minidk A7 4 By, A G4 5 I TAH B (non-CAR-
TYE RV IR ARTEANI R A K2, BER2~3 K
Y REEFE

B PSSR I TE0 M, FFACS(PBS 5% FBS)
Ve a0, 7 B . BEFLANASO pl(1:200)fC & 1)
AV EFRCHI DTN IgG(FabBOHiiA TR, 4 °Cil
% E 20 min; PR S IS0 uL(1:400)AC & [ APC-
SATUMR TAEWR, 4 °CHEE I 520 min, FHFACSHEH:
2% Je FE R A, A3 P I X 4 RS T 4N i 3K T
CARIIRIA %,
1.7 CFSE#RigERMCAR-TZHARETE RE

CAR-THH i 4 J5 25 O H 5, US> 10941 i
5 umol CFSE L 241 fifd (1x 104U 11100 uL CFSE),
WE IR F 10 min, S8)5 F Buffer I a3k,
VAT 249U FLARS < 105N 21 i, B 40 S B 3
AL, (RG240 B I R I CFSE & 5 A id %
it o £E 553 R AN S R A M CAR-TAH it 14 5 175450«
1.8 Transwell 256G M T4H AT 2 e

B 92 2 55 5 K I CAR-TEH M Fis & .
non-CAR-THI i fii 4 25 0> , H Buffer I(PBSH 5%
FBS)&E & Jf it %(. 5 umol CFSEE & 41 il (1x10°
AN IN100 pL CFSE), ## ) = 5% A 10 min, 85
FiBuffer THE4:31K. Htranswell/ & R 24 LA H,
£ 2 I N400 pLAS [F] [FICAR-THH f 5 7% E I8,

®1 FRIMMEAESY

Table 1 Primer sequence for plasmid construction

CIEVEZR S SIF BN —3")

Name Primer sequence (5'—3")

CDI138-F TAG CCC CGG GGA ATT CGC CAC CAT GGC TTTACC CGT T
CDI138-R AAG TTG GTG GCG CCG CTG CCT CTA GGG GGC AGA GCT TG
IL-7-F GGC AGC GGC GCCACCAACT

CCL19-R TGT TTA AAC ACG CGT TCA GGA GCT CCT CCT CTT CAT CTT AG
CD138 Ag-F TCG TGA GCT AGC CCC GGG ATG AGG CGC GCG GCG CTCT

CDI138 Ag-R

CAC CACTTC CGAATT CCT TCT TCA TGC GGT ACA GC
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= Join NCFSE#RC I TH A1 (2% 10°4~/100 pL), 4R
JEF 240k B TR R R FR2 h, TR GRS T
IO B 2 T =T g
1.9 ELISAJE N 4HBEE F 53 b7k

I8 7% 2 55 3R FEE SR CAR-T4H i 135,
1 500 r/min 2 0210 minZs B UTIE ), HHE 40 i 8+
RS 7R 6 ) SR, SR U S o VR A I3 R
IL-7FICCLI9MIR . W) W ta ), A3 FH Bl b A AE
450 nmAb 3 BUDAA, HR A5 A i 28 v B FLAH B2
1 L AT 1R FEE
1.10 SRZHREATLZRA T B FIIFN-y 737K

% 7% 28 555K [CAR-T4H i, FH i X 41 e 4%
or il O AL oy AT O, BAR Gt T kR b T
N EFRIC B E DT NgG(FabB). PE-SA. PE-
cy7Ht ACD8a. APCHi ACD45RA. PerCP-cy5.5%1
ACCR7FIPBHi ACD62L

CAR-TH H A0 iRg 40 B2 O LG 1:1°T-37 °CRE 77
FEILIFE 10 hjg I /R B AR AI(BD A H]), 6 hiG
20 Jf 330 AT G €4 5 FIPEST A CD3 BT 2 47 g 4h Y
6, T2 A P G ) G P R TR AR A Uk ] s A2
AR, 2R JE I APCHU NIFN-y PR B2, 15
§¥ E 40 min. JHFACSHELR2VK e B 240 o, 38 i i 20
I ARSI T 248 L PR TE N =y 23 A 7K - o
1.11 RIS RERFR S M A park Ao/ 2

FH A S 86 =5 AR A7 18 UKL plenti-T2A-Luc-GFP
218 B, B e N 2 R VB R 40 L kMM S AT
U266, 961 41 il 15 7% H B3 FLAH2<10° 4 40 ffl, 4%1:5
(1) LA B LN N40 pLiis B W, S AR FR 9200 pL.
1 200 xg 50290 minif 174 4. AMHEE 7% 2 2 %5
I, 8 I I A A 4> 16 tH GFPRH M (1) 48 B ik 3
KB 9%, 3K £5MM1S-Luc-gfp fMU266-Luc-gfpZH i)«
CD138 Y] 1% UK 56241 Jifd % 18 i #% Yeplenti-CD138-
Luc-GFPi ¥, & R BE 3RS CD138FHPER)
K56241 0.
1.12 RAREEME A EARINRG LI

TR FRTR G, #E AR EES: 1. 10:1. 20:14]
40: 1(FE 2 1< 10*AN/FL )4 224 8 40 it 4 T 96 FL VIR AR,
7] Fof 152 B A I 4 5 5% 77 R 1 BE % HE AL A ddHLO
A B MR R AL, B3N FL. 37 °Cy 5%
COMEFEM 5774 hG, 75 BigHIMA R H BT
JRYID-(-)-7¢ 6 7, BEEIT 10 min, A FH B AR OCRE
B K56, T2 LT Mo 5 ik 98 4 o (1) 24 A

K, AR F=Max-V)/(Max-Min)x100%. (Max: [
PEXT HEFL D HGAE; Min: [PEXT FRFLSE GAE; Ve JL0
BLRIGIHE)
1.13 ZEMEIEENIEREN

MMIS-Luc-gfp4H g & 0> J5 FIPBSYE k23,
FIPBSH & it 2, # 44 M 4 B2 ¥ 1$1.5%107/mL.
4~6 % . HETENCG/) BRBEHL > 24, FH3 R, AT
FH — 0 i 5 20 i 2 W 200 LV 5 ) 2 i VAR
T K B3 1054 IR A B B/ BRI .
USRI A AR S, AP T AR AR TR AR A R 75
SLIET . MR BRAR 25 A ) W AR B v CAR-T4H i,
B S5 BRI S~T R IEAT TG A AR, /)N B4k P i Rg
S M %) TR
1.14 FirzEH*®

T A E A 16 2 1t 2 43 #7348 GraphPad
Prism 6.0% 1. Fir A3 S48 35 il 37 85 3K, 45 DA
XtsF TN W ZH IA) B AR FH N7 R A ekar B, P<0.05
FRERAEITFE L

2 #HR
2.1 FRINESEEICDI38HYE —RANE MK CAR
FERERIAH A

% — fRCARMY 12 i 5 % 1& # /& (plenti-EF 1 a-
CD138-BBZ) I HL R IR A BERIE T CD138 7
B B4 1) B % T AR (X (seFv), o JE M & 5 B I
CD8ofF A8 X A5 I B, 4-1BBAE N ILHIEy T+
DA K CD3CHEEAE AT MG AL T . 28 TUARCARI 12
I3 B 7% 1K 3 A (plenti-EF 1a-CD138-BBZ-7x19) b
2A H B ) BE $ AR AE 5 —ARCARM Z: i FiE i P2A
W VGERE NJERIIL-7MICCL19y T JokL 45 ¥ 1 &
V7, 2ok BRI 9 DTG 25 5 A it 5% e ARk
AR FM 25 RGP, 2B SORL A R ) .
22 RINEIFEECDI3SHIE — R A E MR
CAR-T#HRf

A8 Y 3 oL 2 (1 15 0 B A G i RN AR
MCD3 BT, 4% 55 —fRCAR-T4Hf1(CD138-
BBZ)M1 % VYA CAR-T4H ffii (CD138-BBZ-7%19).
B9 & SR, i i i s a0 i R A MICAR-TZH
il % HICARW 1k K, 45 B W ER2AFT R, £ %2
U ST S26 RS CAR IR IE R, I 2B AT,
CD138-BBZ-7x19[f] CARF Xk F I T CD138-
BBZ(P<0.05).
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‘ 5’LTRH EFla HLeader Aant gfz”g ’Hinge ™ | 41BB ‘ CD3CH WPREH 3LTR ‘
‘ STTR H EFla HLeader A””g'ccﬁg”‘? | Hinge | 7™ | 41BB ‘ cp3¢ IPZA‘ IL-7‘ P2A|CCL19H WPREH 3LTR ‘
Bl gRERiEHEENEEREER
Fig.1 Schematic diagram of lentivirus expression vector
(A) Control CD138-BBZ CD138-BBZ-7x19
100+ 1004 1004
807 CAR
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A: AN AR MCD138-BBZAICD138-BBZ-7%19 CAR-TAIIR H CARIFRIER . B: ZUCKKINEHCARFIER Z R Hr(n=8, *P<0.05).
A: flow cytometry to detect the expression rate of CAR on the surface of CD138-BBZ and CD138-BBZ-7x19 CAR-T cells. B: analysis the difference

of CAR expression rate measured by multiple experiments (n=8, *P<0.05).

E2 ARG CAR- TR ECARKIFRIEE
Fig.2 Flow cytometry to detect CAR expression rate on the surface of CAR-T cells

2.3 M CD138-BBZ-7x19 CAR-THBEEE 5
WAIL-7FICCL19 B E B E S AIa K7L L B

INCAR-TAN 53R A SR MR 77 138, £ H
ELISA it 71) 6 K I 448 A B5 F-1IL-7F1CCL 191 43 W 7K
Vot EIBARTEBBRT /R, K 4 B ffinon-CAR-
TZH M A S — 4L CD138-BBZ CAR-THH il i) |3
IL-7FICCL19% SAIK T #H B T ELIS At 771 S A Wl PR,
REEWAT . Z5IY4CD138-BBZ-7x19 CAR-T4H il
REfE 1 W i K IIIL-7AICCL19, HIL-7/) 433k &
A K #34(P<0.000 1),

LR, R Yid 2 T A (central memory
T cell, TCM, CD45RA CCR7")F1HAth 43 1b 72 &

BRI TN, B 40 W46 FF T (Naive-T,
CD45RA'CCR7TX THMILEAR N ()5 38 . 7% Al H¢
AMEESCEE, WME3CHTR, i =40 M A A
T W ARCAR-THH M 35 77 1 F2 o L (19 A8 4k, R B 2
WAIL-71) %5 VU ALCD138-BBZ-7x19 CAR-T4H ffl B 5
B 7 e A5 B Naive-THH J S0 A . 3E— 25 73 HrCD4™ I
CD8' T4 (37 &Y, 41 3D 7, Naive-T4H i fir o5
Eb 51 H A W I 2 57 (P<0.01).
2.4 FM{CD138-BBZ-7x19 CAR-THIEHE
SEAY AR IMETEFN S BE

1T CFSEIE A MCAR-TAN AR 0 5 553K F15H
SR I FE G L, A ic (14 56 1R 28 3t XA DU 2 1A &4
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(A) B)
1500- B non-CAR-T 1500+ ol hokdkok mm non-CAR-T
olololol mm CD138-BBZ seokokok I B CDI38-BBZ
D138-BBZ-7x19 - B CDI38-BBZ-7x19
_ 10004 e 719 710001
i sk g
E.lz 5004 ; 500 4
[\. :
2 ol S o
-500 . r =500 T T
el ) » o)
) ) )
Qq;\ S o 5
© D) ¢ .0
= *k mm CDI38-BBZ
E 304 = CDI138-BBZ-7x19
Qlﬁ *k
< 604
@]
=
£ 401
2 :
< 7 201
S
<
z 0°
X %
oY &

A: ELISAVEAG I SE3 KA EE SR TAIMIRE 7= LG HIL-7(¥ & & . B: ELISAVEAC I3 KA EE SR TANME 7= LiEHHCCLIOM & &. C: iR
HACAR-TANMIIE R . D: CD4 RICD8" T LA ' Naive-TAIMEATLLF] . *+#P<0.01, **+4P<0.000 1.

A: detection of IL-7 in T cell culture supernatant on day 3 and day 5 by ELISA. B: detection of CCL19 in T cell culture supernatant on day 3 and day
5 by ELISA. C: detection of CAR-T cell subtypes by flow cytometry. D: proportion of Naive-T cells in CD4 * and CD8" T cell subsets. **P<0.01,

A P<0.000 1.

El3 CAR-TZERIL-7F1CCL1989 4337k F R T B A L35
Fig.3 Comparison of IL-7 and CCL19 secretion levels and subtypes of CAR-T cells

ZFARIC R, HLPHZH A M 2% 7 CFSE HY (25 B Bk A
—H(E4A). BEE B 77 R B 3G n 5 DU ARCD138-
BBZ-7x19 CAR-THH Hu [¥]~F- ¥4 % e 58 5 BH R A1 T 26
—fRCD138-BBZ CAR-T#ifl, i BHCAR-THH i 53
MIIL-7 7] LA 2k E 5 138 E(El4B) .

1E transwell 5256 7, %5 non-CAR-THH il b id
9L RICFSE, J8 I 5 % B A B M b
CCLI19XITZH i () #a AL BE J) . Wl E4CHT E4D 7R,
I EE PUACCD138-BBZ-7x19 CAR-T4H % 7% EiE
/N %= R IE 2 B R % fInon-CAR-THH i Lb 28 — AR
CDI138-BBZ CAR-T4iif FiEH =%, W CAR-T
2 Jf 23 WA F 4k PR - CCL19BE 12 HETH Mo (1 3T 7%
(P<0.01).
2.5 M CD138-BBZ-7x19 CAR-THPHEE 545
SR CD13SFAME I Zm AR

T8 e X PR A R 4 R 4 i K i CD 138
(R FRIENE DL, WEISARTR, N2 K1 F e 4 ik
MM ISFIU266#E & # IACD138, CD138KH 14 K562
Y1 L K % G BE G AR b S5 R JE SR IACDI138, A
Burkittitk L8 40 il tiRaji AN KI5 CD138.

96 FE W (luciferase) LA 9 6 K (luciferin) {4 KA

AL IS AR, OB FR R H 26 T 7ES60 nm
A 3R o IONL T 7 I ATPAZAE T 40 i 53, el
SE IR R 6 5 FE 5 3R U N 2% i R DA 1) 4
R IEA G, A A 40 ML i B 5 28R E 1)
e IR S T4 ff ) SR AT 1 R A7 . A EISBAA
KI5CH LA H, Hnon-CAR-THH EL, %5 PUALCD138-
BBZ-7%19 CAR-T4H g f1%5 —fXCD138-BBZ CAR-T
Y11 ff 35) B8 R S A% A CD 138 B 1 B4 Jik 98T 41 R MIMLLS
U266F1CD138 K562, IMixf CD138BH M 1) Raji4ll i
WA 3 IR A, 0 B 0k 40 1 BRT - 5 AN B2 i
CAR-THI H (1 5 4% Th RE. Wi EISDAT IR, 16 RHE EL
20: 1) P AR C AR-TZH Jf T it Jed 240 Jf (10) 284 22 350 K T
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migrating T cells under a fluorescence microscope. D: analysis of the number of migrating T cells. **P<0.01, ****P<(0.000 1.
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Fig.4 Comparison of proliferation and chemotactic ability of CAR-T cells in vitro
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A: flow cytometry detection of CD138 expression on tumor cell surface. B: luciferase bioluminescence method detection of the lysis rate of CAR-T
cells to CD138 positive tumor cells. C: luciferase bioluminescence method detection of the lysis rate of CAR-T cells to CD138 negative tumor cells.

D: the lysis rate of target cells at the 20:1 E:T ratio. E: the level of IFN-y secreted by CAR-T cells after co-incubation with target cells. ***P<0.001,
**%%P<(0.000 1, n.s. indicates P>0.05.
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Fig.5 Lysis rate of CAR-T cells to CD138-positive tumor cells and IFN-y secretion
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Fig.6 antitumor activity of CD138-BBZ-7x19 CAR-T in vivo
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