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[ Abstract] Objective: In order to solve the existing problems for CIK cells and cetuximab in clinical
application, this project explored the antitumor effect of CIK cells combined with cetuximab against
KRAS-WT and KRAS-mutant colorectal tumor cells, we expect to provide a new strategy for colorectal
tumor treatment. Methods: Peripheral blood mononuclear cells (PBMC) from healthy donors were i-
solated by Ficoll density gradient centrifugation. CIK cells were generated from PBMCs with anti-CD3
antibody and several recombinant cytokines in vitro; IFN-y and TGF-B levels in supernatant were
measured by ELISA; The expression of EGFR on tumor cells and the phenotype of CIK cells were ana-
lyzed by flow cytometry; RTCA was applied to analyze cytotoxicity of CIK cells combined with cetux-
imab against colorectal tumors cells. Results; EGFR were expressed on tumor cell lines; The percent-
age of CD8 " T,CD3 " CD56 " NKT and CD16 " CD56 * NK were significant increased after cultured for
14 days in vitro. The level of IFN-y increased and TGF-B decreased in supernatant after cultured for
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14 d. Compared with singe CIK cells, the cytotoxicity of CIK cells combined with cetuximab against

DLD-1 and Caco-2 cells increased. Conclusion; Equal efficacy of cytotoxicity against KRAS-WT and

KRAS-mutant colorectal tumors cells were observed when CIK cells combined with cetuximab, it will

lay the foundation for the next research work.
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F7 R0, (B — R RE 1) 35 T A A A R FRAE , 8
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VU220 BB 5 AR 4™ 4 FRE 78 KRAS B 2R AL
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KRAS 927, 1D oy KRAS 522 (8 4 AN B A S 7
ZERBOAIT RS . AN A SRR
ZH it ( cytokine-induced killer cells, CIK) J& Hi #b J&] 1L
BAANK% 20 M9 ( peripheral blood mononuclear cell, PB-
MC) TEIRSNE Z R IR - J2 CD3 HpTifs T 45 57
) — 4 5 o P 4 MO A , 24 CD8 ™ T NK il NKT 4
FZES 7 CIK AR e i 38 sk 44k 440 0 G 938 3697 14
i R —C AR ARG T P IZ B A W5
1l CIK 7E45 B e 16 07 0 19 W DR T 8% f 22 4
P (H CIK 21 AN BE A A Hb ) 2 240 i 25 4 41 o)
Y75 R CIK 40 i A5 H e B o 97
B A5 et FH R AR A7 e 98 20007 4 R B 22 11 27
Fir S0 AR TR A R 1 A F S R R B, NK
A AEIR A VY 22 H BT AT 40 A AR %) 20
IS 1 40 i 25 (antibody dependent cell mediated cy-
totoxicity, ADCC) /E A X KRAS & 75 J¢ By A= Bl 5
i 988 MM A M T O A 1 o AR i g
Wi%E CIK A0 I 75 7Y 224 HAPTJE X KRAS %8748 [
S A RU 23 g g AN LA 1 % 3 8800, 4R ) CIK 4
IR B )R T BT ESS MR T T R

1 #RETE

L1 2tk bk
N5 7965 40 Y. DLD-1 ( colorectal adenocarcino-
ma cell line, KRAS mutant G13D) }z Caco-2 ( colorec-
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tal adenocarcinoma cells line, KRAS WT) 4 ifd £ 23
W SRR SR DR O AR SR AL UG
WRLRAF o T 20 35 77 1) RPMI-1640 35 55 5L 11
E Hyclone, fif; 4~ IfiL & ( fetal bovine serum, FBS) | ¥
T 4TS E L Trypsin-EDTA (0.05% ) ¥4 4
Gibco 22 ) P4 %H HHT ( cetuximab, B/ A 54T
EGFR {4, IgG1 ) W T/ B 58 it ¢ 5223 ) ( Bristol-
Myers Squibb) 2y H] .

1.2 J5ik

1.2.1 CIK Z0/fIR9 RSN 38 S S PR DUBEE
WAL f B A5 JE A A JAL K UL 30 mL, Ficoll %5 24
JEBS.OYE B A MBS B 41D ( peripheral blood
mononuclear cell,PBMC) , ¥4 8 1) PBMC &b T
T25 40 Jfd 55 3% LN, A GT-TS51 Jg I 5 B 7% 2k
(Takara 23 5] ) JARE AN A R 1 x10° 4~/ L, 41
FFOME T 37 C 5% CO, WFHiPRIIR, % 1 K
JIA 1 000 000 IU/L IFN-y ( PeproTech /A &]) K&
19 [ F AR ILE , 24 b J5 A 300 000 U/L (4 i
A~ 2 -2 (Interleukin-2 , IL-2 , JL 52 WU R A= ¥ /N &) ) Al
50 wg/L 4t CD3 FogBEHi iR (R&D 24 W] ) 4% 2L 45
It BRI 3 ~ 4 d Kb TR R SR R AN R T R
1 x10° A~/L, [a] By %M 300 000 U/L IL-2, 45 14 ~
16 K IR SR 4 .

1.2.2  CIK 41 g %A DLD-1, Caco-2 41 fifd i 3
T4 F ARG et AN G, 4 B8 1 % 10° 4~/
FEAKS CIK \DLD-1 K Caco-2 #Hf fin A 2045
VEA M 2 K, EG IR A G A Fe B HTIK anti-
CD16/CD32 EFAEH 30 min, 73 HIMMAG AT
FITC-fi3t N EGFR E$L (ebioscience ) . FITC- . PL
A CD3 Hg51 (BD) \PE-R$iL A\ CD56 H4 (BD) |
APC-FHT A CD8 Hgip \ APC-F it A CD16 5l
[ B0 BRHTAR TR SIS 4 CHREEEE 5 30 min, B4
M2 U2 BROR 45 & /9 PR, PBS R 40 .
Beckman FC500 %1 240 i AN , Flowjo 10. 0 #%
PEAr BT g 45 4L, il /£ CD3 " CD56 " =20% ,CD3 "
CD8 " =60% Iy CIK 4 fiu il T 5 855

1.2.3 3550 BiE P i ge M R PRI i
ELISA 35, 73 Sl AR 8555 5 1 R 55 14 K1y CIK
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AR % B, )G - 80 CIRTE# Ao i
PR FR : TIFN -y S TGF-B U ¥4 2R Fi UL (4 0
ELISA 32, #3000 & vd B 54545 5 AFRHE i 450 nm
AR IR RE (OD) R ffb e il 2%, 313 9 TR i o
R T R REAR R 3 AL

1.2.4  CIK 4355 74 2 8 B N 25 8% e 4
M A VE R 38 S5 B JE AR 40 i 23 AT X ( real
time cellular analysis, RTCA, 3£ [E ACEA /A 7)) #&
T, 1) RTCA AGH AR A4 A8 I FL 43 51 i A 100 pL 5¢
SRR, N RTCA Pz o8k . B RT-
CA o I A 422 b 190 5% 1] 4% 19 48 Jfd 59, DLD-1 &
Caco-2 44> FILL 2 x 10* % 1.5 x 10* N/FL4%
T, 5 v 9ga 44 A B0l 26 . CIK-Ji g 40 B 28 K CIK B¢
AVZE - A el A E 3 N E
FL K RTCA H6: I Al FF- Uik [7] RTCA,37°C 5% CO,
BiFRAE R 24 h 5 A PE 2 F BT (1 mg/L)
50 pb, HAALAMIN 50 L 58 xRtk Uik E
1 h 5488 20 1308 L m A CIK 4 fig 50 pL, %
RTCA Fril A FEV ik [B] RTCA 4%, 1% & 4% 15 min
WD I 5% 2 ML AR £ (cell index, CT) fH, % 25 15 I
45 h, PSR 45 h Bt R R R, T
DI/ W

MR A% = (KIRY] CI{H - S2541 CI
) /5F B2 CI{H x 100% .,

1.3 Giifeghbsg

fdiJH GraphPad Prism £ #E 47 8048 48 112
LB B R IR = AR 22 (2 £5) T, A G IE
oA R R BCR A ¢« K, P<0.05 2
SHGHE L

2 #R

2.1 Caco-2 } DLD-1 40fi#minYy EGFR ik

ARSI i FH Y Caco-2 2 DLD-1 4 Jifd 3¢ 1fi
EGFR ¥ 353k, 20310 81.6% 1% 82.9% ., WK 1,
2.2 CIK 4 i

185 WA T Mg CIK 240 M A= KIS i, i 5
AR, 52 BB BUPE 430 A, TR 3 3R i
T A AR R T K, 559550 5 KA 46 TE A
YA V% WA B AR e K MR R IS 2 1R 2
55 14 KB 20 AR BB S 4 K, CIK 41 ity 8% 57 5
rhER A A BRI 2, WK 2, 5EESE
FT L, CIK 42t 14 d fRINEALY 185 CIK
AU AR CD8 T T, CD3* CD56 * NKT % CD16*

CD56 " NK 4 i He 71| ¥4 i &3 55 (P < 0. 01 5% P <
0.05), W1,

Caco-2 DLD-1
100
_.% 100
W Al 8169 i 82.9%
% 60 3&% 60
= =
F40 F] 40
9@ T
£ =
S =
01 0 >
10° 10> 10* 10° 10% 10" 10° 10> 10* 10° 10% 10"
>
EGFR
A1 48 A0 DLD-1 & Caco-2 48 fg#k £
EGFR #y %3k
Fig.1 The expression of EGFR on DLD-1 and Caco-2
cell lines detecteded by flow cytometry
F 1 mAA RN A5 CIK 4040 LA (x £5)
Tab.1 CIK cell subsets detected by flow cytometry
before and after culture
EisLin B ) e
CD8 T 26.7+9.5  67.5x16.5"
CD16* CD56 * NK 3.1+1.8 7.0£6.6%
CD3 * CD56 * NKT 2.6+2.7  20.1+13.7%

Sieraris, VP <0.01,?P<0.05

Fidesfi 1 K
E2 BE%1.5F CIK 400 ( x100)

Fig.2 CIK cells under inverted microscope

SR LU RPN

2.3 CIK 5355 LS iy IFN-y f TGF-B
K

ELISA 25 R, 5153745 1 X i, CIK 4
IEFEES 14 KA, B3R L0 B3 W TEN-y 7KF- i
(34.8 £35.4) ng/L BI75 K (2 041.8 £697.9) ng/L
(P<0.01), i TGF-p 17K (1 293. 8 £633.9)ng/L
TR (116.7 £26.8)ng/L(P <0.01) . W& 3,
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Fig.3 IFN-y and TGF-B levels in supernatant after CIK cell cultured for 1 and 14 days
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MR, P4 v g oR CIK 41 fg %} DLD-1 J
Caco-2 HHAfIRE 1Y A5 45 3 431 24 16.04% +0.87%
% 27.67% +3.10% , i 4B 1 mg/L 31 EG-
FR P4 2 8 B0 5 A 03 2 43 0 18 &5 3] 31.56% =
3.55% J% 35.96% +1.73% ,

CIKI A P9 Z B R DLD-1 1 23R
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5 201
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Fig.4 Cytotoxicity of CIK cells combined with cetuximab against DLD-1 and Caco-2 tumor cells measured by RTCA
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TSR HLAH R 7 o ASHESE Y CIK
#A Xt DLD-1 2 Caco-2 %4 1 i 40 MR 34 m] % #¢
AR, T AEER A V8 2 B Ia Ao E—
Ko % KRAS 287457 DLD-1 J KRAS B4 7 Ca-
co-2 [IIRa 4 XA T R A ) R AT RN . P P 2
RPN T ADCC 1E & i NK 4i i 3 16 11
CD16 255 F e 4 _E ik Fe Be, NK 4
HLTE AT R A R A . A5 AR5 & B, CIK 4 i Bk
APt CD20 FHT 5 Fr s 5 1Y 4 i 5 200 5 CIK 4
J s A 1) NK A 5%, i T CIK 4l A e %
KA (1 FeyR TI (CD16,CD32 &% CD64 ), H.7F
CIK Zif s 2: Bk NK 41 )5 o 5 M A% T B A buik
Ji P S88 E F A0 B , DRL T A CIKC 240 J %) i 98
i M T R FE R AR I VR £ 2R B CIK 4 i iy
NKT 21 it & #5, 1 76 56 A B A Ja Jor 384 5 14 40 i 25
Ve CIK 41 i i NK 40t e & 45 %45
WHARBFE PR & —5, 8@ 14 d lIEINE S
Fi g% AT b i P CTK 20 P NK 20 %k
REFR IR PTG (7.0% +6.6% ), R L4k
DUAEATIE ST HR I B V8 28 BB o FIr 348 56 114 200 i 23
VEFHZ  CIK w34y NK 20l fir & #5 1) ADCC 4%
Vo

CIK 20/l & A e ge ik & et m VB
A IR AR A5 e 7 SR A fe SR
VG257 BT AN (PT84 g A K 38 T Ak
NK 4 it 5t ADCC )5 1 A% 13 g 2 1 0
PRI f CIK 20 i 5 78 2 1 SR pu e & H T 45
FETRIT BA DU N R, w5, AME LY 1
CIK 4K 4 B i B35 T 3 A K & 0 3500 4
JRLIT 22 4% B i 88 R0 , 78 BK A5 7 2 1 B b CIK
YA b B 43 NK A5 V8 2 5 B i) Fe BEgs &
Wit —2 3 3 ADCC %50z Sk A o Bt s 76 5 H:
K, T KRAS RAE A A EGFR Jfish Bt 42, 74
ZE YRR S EGFR 454, i CIK 20 il & 74
ZAE R AT KRAS 2848 K2 B A 70 2% 1 1y Jes 200 i
Py R RN T KT VG 2 B 74 g P
JiE o ML, CIK 20 5 74 2 ST B A A AT
BN —FloR BUA 8% P IMIR I6 IT 7 R T Ie IR
RMRT . BARIZIRA RIS TEAR SN S 36 AR B3
{5 Hy 0 Y B g () £ AL &2 2% , A o] —Fhbe ek
JEIRYT T B N R AT B 2 Hh 3 L AR AP 5250 v B
RS 2 A AR 25 L BRI, BRI, 2R A T IR B AR
P SE A5 L B 58 A B BB AR T O Sk R
FIA DU TR T WG 1 ek
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