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W OE. KR T R G @R/~ 4&-15 (interleukin-15, IL-15)F=#2 1% B F B4k 19 (C-C chemokine
ligand 19, CCL19)#) EGFRVIII CAR-T %8 /L84 ) f 4% P A ARSI 4F F R 45 50 R, § 4L CAR-T
iR % NG, RG¥em EGFRVII &) CAR-T 4o @ st B R 4 4a 2 J& (glioblastoma, GBM)#974 77 3%
R, B ERAIRERRF A RERE, 5 293T @RKFRARFHFEE T @EkFRs
EGFRVIIT#) % v94X, CAR-T %8 (EGFRVII-IL-15-CCL19 CAR-T). #|H A X e, fmiit s, 4
o VATIRAEFHN T F R A F =K CAR-T 28 i (EGFRVIII CAR-T)#) CAR 4 F & ik % |
WIh MR . RIME R ARG R RAIA TR AF. 4R K, 5 EGFRVIII CAR-T %048 1k,
EGFRVIII-IL-15-CCL19 CAR-T %8 48 i 5h ik IL-15 #= CCL19, BH F ik agiksN3g a5 /. A1k
B VAR ILA T A ) (P 1E39<0.05), mRIMEFFHEFIGEALRE £57F. B, ¥& EGFRvIIL
Rl B 4% IL-15 F= CCL19 ¢ CAR-T /e 2 4% 3 i H m e g 6976 97 3R, Al RXIE R A — 2
W 5 F AR
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Construction and functional analysis of EGFRvIII CAR-T
cells co-expressing IL-15 and CCL19

CHEN Wangiong', XIAN Na’, LIN Shaomei', LIAO Wanting', CHEN Mingzhu"’

1 School of Pharmacy, Quanzhou Medical College, Quanzhou 362011, Fujian, China
2 Institute of Immunotherapy, Fujian Medical University, Fuzhou 350122, Fujian, China

Abstract: The aim of this study was to investigate the functional characteristics and in vitro
specific killing effect of EGFRvVIII CAR-T cells co-expressing interleukin-15 and chemokine
CCL19, in order to optimize the multiple functions of CAR-T cells and improve the therapeutic
effect of CAR-T cells targeting EGFRVIII on glioblastoma (GBM). The recombinant lentivirus
plasmid was obtained by genetic engineering, transfected into 293T cells to obtain lentivirus
and infected T cells to obtain the fourth generation CAR-T cells targeting EGFRVIII
(EGFRVII-IL-15-CCL19 CAR-T). The expression rate of CAR molecules, proliferation,
chemotactic ability, in vitro specific killing ability and anti-apoptotic ability of the fourth and
second generation CAR-T cells (EGFRvIII CAR-T) were detected by flow cytometry, cell
counter, chemotaxis chamber and apoptosis kit. The results showed that compared with
EGFRvVIITI CAR-T cells, EGFRVIII-IL-15-CCL19 CAR-T cells successfully secreted IL-15 and
CCL19, and had stronger proliferation, chemotactic ability and anti-apoptosis ability in vitro (all
P<0.05), while there was no significant difference in killing ability in vitro. Therefore, CAR-T
cells targeting EGFRVIII and secreting IL-15 and CCL19 are expected to improve the
therapeutic effect of glioblastoma and provide an experimental basis for clinical trials.
Keywords: chimeric antigen receptor T cell; the class III variant of the epidermal growth factor
receptor; glioblastoma; interleukin-15; C-C chemokine ligand 19

Jist J5 B 41 9 9 (glioblastoma, GBM)J& il A
B L e AR BRI I . B RTRIRYT
T RAAFEFARYIBR . by bR 7kt
RAE AT T 5 RBR B WG F AR U BRI 25
IBIT, 2 70%H) GBM BETEMZE 1 NS
BB R R, BB W) S AR AR E] 5%,
ik, 2T HE GBM I &5 E k. 6T
BORZE | AR E S, A EIRE G
¥ B

AR, IR ST Nk iR T 5T v i
T IR TR N — R IR YT 7 =X,
108 3 A B A A 2R 0k e 0 i 1 TR
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B A REESURAER, e A S B A (40
Mg tE T WREAIMIAHSEPT i 4 (cytotoxic T
lymphocyte-associated antigen-4, CTLA-4) . F£J¥
PEFET- 521K 1 (programmed death receptor 1,
PD-1)FIFE P HIET-FCLIA 1 (programmed death
ligand 1, PD-L1)% 541 ] Fl ik & B4 9T J5t 52 14
(chimeric antigen receptor, CAR)&1fif¢ T 41 fitd
(CAR-T)TE Ifi IR EBUAS T8 Rk g™, Horp
CAR-T 4 g7 i A5 ML AR Ik PRI 7 v B 1
BETHT,

CAR 731 1 A BEBS U i A S BT It Y
PAGEHT K (single chain antibody fragment, scFv),
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1 AR+ 1 4~ TCR-derived
CD3C A . N CAR 43 T HIZER AT ), CAR-T
2 XoT e A4 1 7 A AN A T T L ZUM A
P42 A4 (major histocompatibility complex, MHC)
WU, TR scFv MR A S BRI Z45 & B
AT T 20X i A M ) U B A 5, AR
fif g T I A AR R IR MHC 4318 B e i
k%™ HETIR R FE R A CAR-T 4 )E T4
At CAR-T 4ijffs, Bl& A TCR-derived CD3(
]IS 7 1 AR, W A CD28
4-1BB (CD137)% . 4K CAR-T J7 i 7E MLy i
o TR U TR, H SR R T RICR R A
FEJF A ATREA : (1) S LT SA%, Stk
SR, /D R R S BT EAE AR 5 (2) A
Wk, CAR-T 4 RE 5 A4 2 I §L 37201 T
JiIeE JR il 5 (3) S AACYES A 1) IR o 5 S L A
PESNHIE R, R B T AF ARV 22 B R R R
il CAR-T 4 g A 4735 FIE 7 ThAg AT H
i CAR-T 4 e 2 T 45 puAt, RIFESE — AR
CAR-T 2 g BE Al L3 fm 7 4 pH -+ feiH+
o [ RS NAE, DIPE R CAR-T 40y k7 S ik
FEIRIT TR A R Al A

WWFRARIE, 76 GBM &R R EAAFERLK
He K [ F 52 K (epidermal growth factor receptor,
EGFR)ZEN Y, HIHFHE 50% 4% 4K
N FZAKZ&AR{KTIT (the class 11T variant of the

epidermal growth factor receptor, EGFRVIII)!'*"*?,

HWF5E M, EGFRVII{E GBM FlIAH 4 i i A
B RIEE R 60%-70%", AT L, GBM
{5 7218 EGFRVIILX — s A S HT I . EGFRVII
s EGFR e # WL 28281k, & /& EGFR (801 bp,
267 aa)lfEANEE 2-7 S TG, SEUMNET 1
M8 AlG, HFRALET 1 ANFmEIR,
HHADFASHEARAS , SEMMIEINE RS T 1 A
BP R D E R, P 5 A 1A I L A e 2

&: 010-64807509

M, IEH AR RREM ) 8T iR
Pl

M ANE A 4% EGFRVIITHE &5 i) — A 5§
=A% CAR-T 21, FF7E 24 52 5 Flilm R i 4 o
FBRN T e 7Rk, (R SR B T i i & &1
ARG IR F O SuEss, @ik g, A—x
B A9 CAR-T 2t AT 38 2 1 i 5 s, 4E A e
AU, HEA B R ) CAR-T 4
Bl AETE R BEFEAE O . iR A0 A A A S
Hife s . SO R A R £
[ AR T KA 5T . BRI A 2 Wi ] EGFRVII
i) CAR-T 40 1747 GBM YL Il A 1 36 1F 7 ik
Frep o,

AT E T [R5 CAR 43+ . 4HAEA
2 -15 (interleukin-15, IL-15)H1# 1k B ¥ Bt #4&
CCL19 (C-C chemokine ligand 19, CCL19)f4%5
MU CAR-T #iffl, Hr, IL-15 fEh—FiEK
¥, @i EJEBTE T E R AR T
FHAEA g =, 2 T, B Fl H SR A i (natural
killer, NK)ZH i 77362 [alAst, TL-15 78 T,
NK F1 NK-T 40l & 7 RS Maerh s 2
KEBEMERAP, SIS 5V T 4080, 500
T AT T WA 4ERE, 050 T T 40
R 72 A VBTG P2, CCL19 S22 T 41 i A 5
AR 41 M (dendritic cell, DC)#afLE F1224 W]
PIZE4E T QAN DC B8 ERR 414, AR5
WX A YA CAR-T 4 e (EGFRVIIL-IL-15-
CCL19 CAR-T #ijf)F1%5 —f CAR-T 4/l
(EGFRVIII CAR-T 4l if) ) L) BE 4¢Pk R A S R 57
YARE S, B7EMiAL EGFRVIII CAR-T 4ijig
(TheE, HEEHXT GBM BIIAIFRUR .

1 #eE5FiE

1.1 ZmAEkRFN 3 Zi 57
293T il Jig rhy 48 MM 48 K R AR P B A BR
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N EMREFE, EGFRVIITT US7 MG 4 Jifg 35 T hn A1)
R JE W2 Ludwig BFEE T, T 4Bk IR T fdt R
IR ML . SRR R R AR . VB
f4E TR psPAX2 JFURL AT pMD2.G A Hh A8 £
B KA R IR A wl R A7 o 3 28350
TransStb13 JEZ A5 AL 2 XS MEALS
FRA ] 5 QIA quick ZAEHEE A AR 45 0 A
QIAGEN /N H]; T4 DNA % H: 05 A0 R e 1)
fifi )  New England BioLabs 2 ] ; N R i
AR R B0 B i g A R BR A
Al RS VL AN A J R Sl A B AR
He W4 AR A PR 7] 5 Ficoll 23 25 W H GE Al ;
T 40 B 3 7% i 5 (T Cell TransAct. Annexin
V-FITC kit)J H Miltenyi Biotec 2y F]; A IL-2
) H PeproTech /Al ; PE #ric A A\ EGFRVIIIZE
HI H Acro Biosystems 2y A]; A IL-15 48 [A
TR R S T R A W R B A B
23] N CCL19 4 A P 46 I it5m) & 0 3 fk il
AR A B A 6.5 mm transwell (5.0 pm)
REBRBRIE /N H CORING A ] ; 7-AAD iR
W H BD A,
1.2 EGFRVIII-IL-15-CCL19 CAR 8% &
REHAWEREE

IL-15 1 CCL19 ¥4k IET NCBI,
GenBank J¥ 41 %5 43 5| 4 NM_000585.5 il
NM_006274.3,1L-15 A1 CCL19 £ [X 74 P2A
B, BUE N b Sfi TR MIu IS0 55 AR T
A=) TR ) e A PR W) 6 1l o 5 X il 1)
(sfi I+Mlu I#4 IL-15-CCL19 A Btffi A EGFRvIII
CAR 185 8 8K Fp #4 # EGFRVIII-IL-15-CCL19
CAR 18l IR A . RS AU iR R
ST TR AL . B 293T AR T HEAN
100 mm FYEEFRILH, FRICGEEIRF] 80%-90%
I HEA TR Gy s UL 1 h 45 293 T 20 46 57 e A~
TR MR B B R BORLA 2 AR kL

http://journals.im.ac.cn/cjben

IIAZ 0.5 mL A5, 185 k-Aik
FSEWOMAZE 0.5 mL MR L 25 vh i Wi (borate
buffer solution, BBS)IA W H, V. RV ZIRE), &£
TICE 15 min JF 5 NBE IR E; 4k825%
I 6-8 h JG i o il )5 1) 48 h F1 72 h Y H |
T, 1 0.45 pm JEREJS , 4 °C. 70 000xg &5.0> 2 h,
AR B, B 200 pL 1640 HE R AL EH
BB o
1.3 CAR-T {0 ZFEE

FIH Ficoll 43 B8R IEA T 25 BE A B 2 0015 5]
NAME M SAZ AR, A 1640 FiFREE(E 10%
J2E I . 2 mmol/L L-AA & WAl 30 TU/mL
IL-2). #% 88 1:100 [ EEBFIIA T Cell TransAct 34
6 T 40, BTN, i day 0. 24 h
& (day 1), #EATANMEI%L, MR 1x10° /9L
(24 fLMr, ZAAF 1 mL), J&YL S B (multiplicity
of infection, MOI) 10 I A [958 ¥ 45 W E 4 7
24 7Y% 16 h J5 2500 . B5FE 48 h #h 7R iR
fnIL-2 % 30 TU/mL, T 20085 55 9%5 5 4578
0.8x10°4~/mL. 451 CAR-T 40535 fv 44 M
EGFRvVIII CAR-T 4iffifil EGFRVII-IL-15-CCL19
CAR-T #iiffl, RMUKEHEREN T Mifdrsh
none treated T i, {=%4% 72 h (day 4))5, 777
B 2x10° 4 T 40, M 1% FBS 1) PBS i
HUE 1 W BEIMA 0.2 uL PE FRicdiI A
EGFRVIIIZE [ LUK CAR 73 THIZEIE, 4 °Ciif
JEEF 30 min, PEEANM 3 E, i
ALK . FH none treated T 40 [ AE 4L PE #nic
i) EGFRVIIER FIAE R B X BRAE S
1.4 #M EGFRVIII-IL-15-CCL19 CAR-T
YMAE 4y TL-15 1 CCL19 HI&E

W HL day 5 CAR-T 4IAE AN T 4055 77 3,
4°C, 13 000xg 50> 5 min J5 B T+ BRI
%E%ﬂ?ﬁ%(enzyme linked immunosorbent assay,
ELISA)i{ 7] & 1ha B 43 7 el 1L-15 Fi1 CCL19
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M RE . F 96 FLAR HEALINA 5x10* 4200 4
JI(CAR-T 4HMEFN T 4iiffl), dbEtEEsRiE AR &a
IL-2, ARFLRGFRILIARTN 100 pL; K EGFRvIIT
U87 MG ZifiisfLs, 14k, ARG FRELH %
Y2 R 5%10° A/mL. [ 96 FLAR Hh L im
A 100 pL 4 A, BIEEFL Sx10* A4 g 4n i,
RSN 5% 24 ho 55 2 RIHURE SR, [H)
D RGBS SR S CAR-T 40
IL-15 i1 CCL19 ()43 & .
1.5 CAR-T 4RSI R 4A 8E SIH948
1k EGFRVIITY U87 MG 4iififi, ] PBS ¥k
%1 WJEiE 1 mL PBS EE40ML, i A
B9 ok F OB W o 8% M OmE W M MR
(5,6-carboxyfluorescein diacetate, CFSE) (L. {E
W BE A 0.05 mmol/L) 11 pL, ZFiRECHEH
5min, F&A 10% FBS BY55FRILVEG AN 3 K.
] 96 fLAR (U B H in A EGFRvIIT™ U87 MG
A, AL Sx10M A4, 55 3R FERFUA 100 pL.
i) 45 FLin A R 40 i (CAR-T  4f i f1 none
treated T Aifif), FHIEFRIEIITR LB, %
AR50 24 R A4 B L 91 GRCRE L) A 8011401 .2:1
1:1, 0.5:1, RALEEFRIARTN 100 pL, HA
YifL(A CFSE Aric) ML X e . el ,
200xg #5.0 1 min, #HTRFRAAILEET 10 ho
96 LAk H 4 AL A A8 5 T =20 ARSI
FA%# CFSE #ric i EGFRVIIT™ U87 MG il ifi 17
THE, FFRERT SRR, BEMA 46-—
JoK & -2- 8 JE H5| it (4',6-diamidino-2-phenylindole,
DAPI) 0.1 pg, {RAVESCED EAUGI . T A4
KI5 CAR-T ARSI R aRE T . Hidr, 28
P experimental CFSE'DAPI™ cells &/ &
S5CHE A1 f A B R S IR 4SBT 9 EGFRVIITT U7
MG Ziffi%%, control CFSE DAPI" cells #& /i i) /2
X HRZHFET- Y EGFRVIITT US7 MG 4 il %5,

&: 010-64807509

CTL killing%=(experimental CFSE'DAPI"
cells—control CFSE'DAPI" cells)/total CFSE"
cellsx100%

1.6 F&1LSCIRHOM CAR-T AARAYRE1LAE

B day 5 CAR-T ZHfd A1 T 40 fL F 3845 H o
BT 3 d 5 I T 20 BT 5500 240 0 2500 )5 FH 1640
BrR A BN, WAL 5x10° A~/mL A4 &
o ¥ transwell /NEJLE] 24 FLAH, E=INMA
100 uL T ZHMER, FEABMA day 5 1
CAR-T ZHHI A1 T 4 -3 600 pL., T 37 °C
Biapaap AL 24 ho AURIFESGE, A
TRHITEM T 4L
1.7 CAR-T ZHpa{ASINETEBE SIHILLER

B day 4 19 EGFRvIII CAR-T 4 il I
EGFRVIII-IL-15-CCL19 CAR-T 4iifits, %, #
T CAR M LE A i — BUS B TE 96 FLk
d, AL 1107 AN, KIRE 3 RS, B
FEHN 1640 B335 5L (E 10%MIA 25 L35 .2 mmol/L
L- A WE e F 30 TU/mL IL-2, A IL-15), T4l
MEss 2. 4. 6. 8 RIFATHIMITE. Hiwidl
CAR-T 2 Jifd i 384 5 o 2
1.8 CAR-T AT B R AN

AR IE B RSMEFRES 11 KA CAR-T 4iijf
T 400(E 30 TU/mL IL-2), 4iEE 05, 3
FIEW, A MR TERA 1 k. R
WS, BT 100 uL 455 il E A, 4
WIIA 5 uL Annexin-V-FITC, 2 pL 7-AAD, =
TR 15 mine Z5G % MR VERANIE 2 1K
J&, BN 200 pL 54 b, _EHLGI
1.9 SitE S

B a5 11 A Graph Pad Prism 6 B /4647
AEFR, TR OB A B bR fE 25 R0 . PIALT] L
BORFMSIAEA t K3 adr, ZdlnzREa
BT SR B RN R OBUR 28 5 22434, LA P<0.05 1A
hZESFHAGIEE L
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2 EREGHN

2.1 mIN#9%E EGFRVIII-IL-15-CCL19 CAR
8RB RILH ARG E CAR-T 4158

I EGFRVIII-IL-15-CCL19 CAR 12
TR B E AR 1), ZWUEEYI(sfi T+Mlu 1) K
P95 0E P 51 TE A o 18 1 3Rk A A ke
o RS R 575 55 2 293T AN M EA 718 9 5 2
SR ME O 4R, EGFRVIIL CAR 18955 Ml
EGFRVIII-IL-15-CCL19 CAR 12 %% 75 1% J 43 1
Jy 8.4x107 TU/mL Fl 6.3x10” TU/mL ., 18 %&£
BNEOLRAF, W T UFSCI sk . T A0S
24 h )7, DIARER MOI ISR TR
{24« 72 h J5, A PE #Ric i) EGFRVIILE (A T
YL CAR 2 FHIFRBIEN . SRER, B
M EERY EGFRVII-IL-15-CCL19 CAR 4> F-7E T 4H
JfEE FIh ik, A5 EGFRVIIIE 454, 2 Fl
CAR 73T I3RIB 5151 56.8%F1 26.0% (& 2)-
2.2 EGFRVIII-IL-15-CCL19 CAR-T 4A58
X I 45k IL-15 1 CCL19

W B day 5 AS[6) CAR-T 40 Al T 41 i 3% 53

| EF-la promoter >|

Kozak

EGFRvIII CAR

B, B0 JEECETE . H I ELISA R & 3 45
PRI IL-15 F1 CCL19 MM JE ; s 4n i3t
BiFR 24 h Ja, WG IRAL, KISR0 i A R
FJ5 CAR-T 41 IL-15 Fl CCL19 )5 b i
(& 3), 455729, EGFRVIII-IL-15-CCL19 CAR-T
ks IR L TP TR B IL-15 1 CCL19 94y
Wh, 1 EGFRvIII CAR-T #iififg 1 none treated T
YRS IR I P ARG E] IL-15 f1 CCL19 943
W, ZRHAASEE L(P<0.000 1), [FFHER
SRR AN M AL SR R PR B RE, R
HA G247 X (P<0.000 1),
2.3 EGFRVIII-IL-15-CCL19 CAR-T 40
By SN 34586 S1F0 EGFRVIII CAR-T 2R
GEES

Fi ORI I EE, A5 4 i e 45 5% 10 h )5
FAF A0 ARG CAR-T 40 i 19 {4 71 3% 455 RE
J1o WITREAE M WK 4A, K Q2 4Bk
71N PR 500 A B R A PR A B ) B 1) 25 R B R
( 4B), EGFRVII-IL-15-CCL19 CAR-T 4
EGFRvVIII CAR-T #iififd — ¢33 58 % 5 1% R~
EGFRVIII" U87 MG 4iffs, HAKINAAGHE S %

b -
EGFRVIII scFy fﬁ-#‘{ WPRE
|

CD3¢

CD8 hinger 4-1BB

| EF-la promoter I EGFRVIII scFv >‘wq‘ IL-15 >*’ >
| | | |

Kozak

CDS8 hinger 4-1BB

D3¢ |
P2A CCL19

EGFRVIII-IL-15-CCL19 CAR

1 BB EH A EGFRvII CAR #1 EGFRVIII-IL15-CCL19 CAR B /ERAE r=E

Figure 1

Design diagram of lentiviral vector EGFRvVIII CAR and EGFRVIII-IL15-CCL19 CAR. EGFRvIII

CAR: The human EGFRvllI-targeted second generation CAR lentiviral vector; EGFRvIII-IL15-CCL19 CAR:
The human EGFRvlll-targeted fourth generation CAR lentiviral vector which can express human

interleukin-15 and chemokine CCL19.
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None treated T cell

EGFRvIII CAR-T cell

EGFRVIII-IL-15-CCL19 CAR-T cell

993 0.68 432 56.8 74.0 26.0
= = B N 3N |
35 5 / 5 \
o | | (=} | \ | (=} | |
1 . - \ | ey |
/ |} { e M o}
>
CAR

&2 AAXNMEAREN T AL CAR 7 FRIRIER

Figure 2 Expression rate of the CAR molecules on T cells was analyzed by flow cytometry. EGFRvVIII
CAR-T cell and EGFRVIII-IL15-CCL19 CAR-T cell: The human T lymphocytes were transduced with
lentivirus encoding EGFRVIII CAR-T or EGFRVIII-IL15-CCL19 CAR-T; None treated T cell: The human

untransduced T lymphocytes as the negative control.

1
=

-10 L L
D5 supernatant  Co-incubation supernatant

CCl

e = [ e [ [

D5 supernatant  Co-incubation supernatant

3 EGFRVIII-IL-15-CCL19 CAR-T #fAf 43 1L-15 (A)F1 CCL19 (B)&E S

Figure 3

IL-15 (A) and CCL19 (B) secreted by EGFRVIII-IL-15-CCL19 CAR-T cells were detected by

ELISA. D5 supernatant: The culture medium of different CAR-T cells and T cells of day 5; Co-incubation
supernatant: The supernatant of 24 h co-culture of EGFRVIII" U87 MG cells and EGFRVIII CAR-T cells or
EGFRVIII-IL-15-CCL19 CAR-T cells. Data represent the X =S of triplicates. ****: P<(0.000 1, n=3.

A EHERONFRAL L P E KT 0.05), LIE
4E RN EGFRVIII-IL-15-CCL19 CAR-T 4 fififig
4y TL-15 M1 CCL19 T 4ifush, H I
anti-EGFRVIIY scFv SHUREFEF S AR TT | K
X JirIe A L A R S P R A e D O 2 B R
2.4 EGFRVIII-IL-15-CCL19 CAR-T 48
EId G EFELEE
RSN SE g, RS SE 3 KW T 4

&: 010-64807509

MUE T transwell @b/ NER EE, FTEMAAN
[i] CAR-T A T 40aks7% L. JLFH 24 h
&, XHERBEI T ER T Mt i, 4Rk
(&1 5), EGFRVIII-IL-15-CCL19 CAR-T 4 Jif1 0 i
BETEMN T 4E%E L EGFRVIT CAR-T 4
M E L2, 2R A5 FE X (P<0.01), iH
EGFRVII-IL-15-CCL19 CAR-T 4l Jifi 53 i & |-
WH M) CCL19 X T 4 HA Btk e .
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EGFRVIIT" U87 MG cells stained with CFSE

0 10t 10°

CFSE

-@- None treated T cell
- EGFRvIII CAR-T cell
-4 EGFRvIII-IL-15-CCL

0 2 4

4 CAR-T RS R1GSEE

6
E:T ratio

10

EGFRVIIT* U887 MG cells (blank)
mEm EGFRvIIT U887 MG cells stained
with CFSE

EGFRVIII-IL-15-CCL19 CAR" T cells and EGFRvIIT* U87 MG cells were co-cultured at a ratio of 0.5:1

Q2
249

L Q1

2

2

70.0

DAPI

10°

19 CAR-T cell

Figure 4 The cytolytic activities of CAR-T cells targeting EGFRVIII" U87 MG cells. A: The flow result
diagram of the cytolytic activities of EGFRVIII-IL-15-CCL19 CAR-T cells co-cultured with EGFRVIII" U87
MG cells at a ratio of 0.5:1. B: EGFRvIII CAR-T cells, EGFRvVIII-IL-15-CCL19 CAR-T cells or none treated
T cells were co-cultured with EGFRVIII” U87 MG cells for 10 hours respectively. Data represent the XS of

triplicates, Nn=3.

http://journals.im.ac.cn/cjben



FREEIR S/HERIX IL-15 F1 CCL19 A9 EGFRvIII CAR-T HHAIIEEIINAERR 3795

h
1

=10t
g
-£
s st
z
0
S
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&
e
<S

5 EGFRVII-IL-15-CCL19 CAR-T #HiE{A5M
HE1LRE A

Figure 5 Detection of chemotactic ability of
EGFRVII-IL-15-CCL19 CAR-T cells in vitro.
Chemotactic ability of CCL19 secreted by
EGFRVIII-IL-15-CCL19 CAR-T cells toward none
treated T cells was examined by transwell assay.
Data represent the X =S of triplicates. **: P<0.01,
n=3.
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Figure 6 Proliferation ability detection of
EGFRVIII-IL-15-CCL19 CAR-T cells in vitro.
Absolute numbers of EGFRvIII CAR-T cells and
EGFRVII-IL-15-CCL19 CAR-T cells on day 6, 8,
10, 12 were counted. Data represent the X+S of
triplicates. *: P<0.05, ***: P<(0.001, n=3.
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Figure 7 Early apoptosis detection of EGFRVIII-IL-15-CCL19 CAR-T cells, EGFRVIII CAR-T cells and
none treated T cells on day 11. A: The flow results diagram of the early apoptosis of CAR-T cells and T cells
on day 11. The expression of annexin-V and 7-ADD were determined by flow cytometry with the apoptosis
detection kit. B: The number of the early apoptotic EGFRVIII-IL-15-CCL19 CAR-T cells was significantly
lower than that of EGFRVIII CAR-T cells. Data represent the XS of triplicates. **: P<0.01, n=3.
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