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Constration of IL-15 knockout MGC-803 cell line by CRISPR/Cas9 technology
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[Abstract] Objective:To construct 1L-15 knockout MGC-803 cells by using CRISPR/Cas9 genome engineering technology.
Methods: Guid RNA was designed by trageting the second exon of IL-15 gene,which encoded its homeodomains. PX458-gRNA
recombinant plasmid was constructed and transformed into competent Stbl3. To confirm the efficitiveness of designed gRNA,the
recombinan was screened and sequenced. The expression of 1L-15 gene of MGC-803 cells sorted through FACS was detected by
ELISA, and the cell cycle was detected by FACS. Results: Compared with negative control group,the expression of IL-15 transfected
with PX458-TL-15-gRNA plasmid was significantly lower(P < 0.001). Conclusion:The IL-15 konctout gastric cancer cell line (MGC-
803 cells)had been successfully constructed by using CRISPR/Cas9 system,which lays the foundation for further study of the
mechanism and founction of IL.-15 in tumors.
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1.1 A

MGC-803 4 (*PRHBE WA ) ; ARl
Opti-MEM 15 3% 581 DMEM 4% 559 (Gibeo 2%
AL, ), MG M35 (Excel A 7], 92 ) ;Stb13 Ji&s7Z
YN (Life Technologies 23 7] , 3 [&] ) , PX458 Jii ki
(Addgene A7), ZEHE),pGEM-T Easy Vector System
(Promega A ], FE); AxyPrep LN 7R Bk 42
WA & (Axygen 2 A, EE), ¥ 3l A
Lipofectamine 2000 (Life Technologies /A H] , 32 [H ),
FR 4l 4% N V) Bbs 1 ( Fermentas/Thermo Scientific
5El L 3EE) T4 EH:EE (New England BioLabs 23 F]
EED) WS (BD A F], %) ,ELISA 7
& (AD A R E) s BT A 5 I A SEAS H IR B X i 26
E5| Invitrogen NEE
1.2 7k
1.2.1  gRNA #9383t e 5% 3 BR 4 B %,

BEXFN IL-15 PEFHAY I Re s, ISR —4h i ¥, ik
1 CRISPR/Cas9 fFHIHE &, HH gRNA #Y R 1K 5T
Ki, gRNA JP BT 225 a4 27 i e S 28
FRALAY M2 (http : //crispr.mitedu/) . £1%F gRNA F)
WItHEZE 2 N FEMHEE . O Cas9 5'-NGG
PAM ; QRARAY BEREAL A . AR 00 il 7 265 5 B AP Ah
e 3 I Bk s i B AT BEPEIRAY gRNA
RGBT R 1) gRNA P41, 75 1F SRR AR 1Y 5' %
I CACCG, 2 SCHERSTHRIP 5"V AAAC, 3471 5 Bbs 1
T D) ST LB REPEA I LS, B gRNA B TE SCHEFN
2 HER K G TE AGE DNA,
122 #HkHE

gRNA SERZHIRIR JORUE . HCAS T 1 L difpdi
FTFWEER G (29K R 10 pmol/L), FFUWITF .
37°C 30 min,95°C 5 min, [FZE 25°C(-1C/s),1:200
Tkt AR  Bos | Y] PX458 ok, W B G 1Y
gRNA SR RAUE 1 pl, 10xT4 DNA JEEREZE b
W1 wL, T4 R 1 wl, A 6 pL XZEKIRS],
4IRS, AT W e AU A Stbl3 , &
UM H T , PRoC ke vy . Sk HITC N 7
ROk 3R & A T BRI I
123 mAa3EJnde sk e

& 10% 864 L35 9 DMEM 55 5% 3 85 5% 8
ARk MGC-803 4/, 37°C 5% CO, fHiR KT,
LR MGC-803 A T 6 FLAR R 40 iU 25 i 35

pod -
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F| 60% ~70% I i 47 5% gy, Horp 5% gyl 5] oy
Lipofectamine 2000, I FUR 2SR R 2 pg/pl, LSS
S AR PX4S8 M HMEXT R, SRR UWF . T
PBS Y%, /il 500 pL/fLE Opti-MEM , A 85 3244
30 min; Bt EIA A BfL 5 L Lipofectamine 2000+
150 wL Opti-MEM i2%], ##fik 5 min, % B:2 pg
JERi+150 wL Opti-MEM JR2] 5 A W] B i+,
RA), B E 20 min JE A 6 FLHR 45 FH R 4, A
KiFRA8 5 h a4 [ OEH B IRk R 5%
1.2.4 ELISA k4]

4 PX458-1L-15-gRNA FAi % 4 MGC-803 4ififl
48 h J5 , R sk Al A Sk O bR IC Y
AL, FEB A T A R SR I A B R R RN
FRIATHFR . SR X A4 T o v P RS 5%, R4
MK 2 60%~70% 45 41 M3, S HE 48 h S5 Y 17,
HEAT ELISA A5, ™A% iR & Ul R A
13 %it®Fk

K GraphPad Prism 5 #1401, 1t
BEER AR + P (X = $)FoR, R s
PIREABHRI 225, VL P < 005 WESAS 45 X

2 7 R

2.1 g RNA BHHF B8R 55
gRNA J¥51} 5'-TCCTAAAACAGAAGCCAACT-
3", HiBE DNA BEMUTFHIILE 1,

x1 BEREBRESHFT

Table 1 oligos to synthesize
A Jr3(5'—3")
IL-15-gRNA F CACCGTCCTAAAACAGAAGCCAACT
IL-15-gRNA R AAACAGTTGGCTTCTGTTTTAGGAC

2.2 PX458-gRNA Ji st 528 R

22 7 45 5k 5"~ CACCGTCCTAAAACAGAA
GCCACTGTTTT-3" i A J¥51) 5 TUHA ALY , Tk 5
A E B e TR A T (1),

TCCTIOCO0TTTTAGAOCTAGARATAGCARGT TAARA TAAGGE TAGTCCOTTATC
.
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Fingre 1 The sequence of PX458-IL-15-gRNA

2.3 PX458-1L-15-gRNA Jit %245 4 MGC-803 m fier
PX458-11-15-gRNA Fifi% 4 MGC-803 4fifd 24 h
JEFARRRG I 4 (5 5O I FRIBIKF . Hirp D2
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Figure 2 Observation in fluorescence microscope after
transfectio (x100)
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2.5 IL-15 A RHakrk e pr oy 5 2

S ELISA 27 o e 0 i 42 B 1 o) L 2 i e
YL PX458-11-15-gRNA Tkl MGC-803 4fififd L
IL-15 A9 IAKF . SEATEXT BELLAR EL , 5 U PX458-
IL-15-gRNA JFUREZH 1 TL-15 F3k 7K B AR T [
XTHRAR 22 S HA G222 (P < 0.001, & 3), Ui
Bl 1 CRISPR/Cas9 R Gt M) 3RAGF T — & il
B4 TL-15 A9 MGC-803 5 YR 4 bk .

3 it g

TL-15 9015 506 1 RS o7 1 e 92 4 B 1) 2 A
FEUGFIGEE , e RbR (0 & A % R rh i 3 T AR
MY, BRTC AR 76 5 it 1L-15
AE 0% T 4 (1 s T 40 M 2 b (CSCs) ), b EE
TRAMP-C2 g6l | A WF5 B A IL-15 5
MY 7 3[R 1 FH B RE A% 58 A 300 & ¥4 iy 41
HVER © FELie s ik iy 1L-15 S fEH F
NK1.1* 40 REA% 0L 1 Mg e DR -4 ) LA B 1o
WA SCHRIRGE 11-15 BEA% & FE A2 I (i 4 -2 (]
A ML ASE 2 A R — 2D AR

CRISPR/Cas9 FR 4% FaE 240 DNA ¥4 it
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*
O T T
PX458 PX458-T1-15-gRNA

55 PX458 4iAfLL, P < 0.001,n=3,
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Figure 3 The expression of IL-15 in MGC-803 cells

AR I H U 22 (DNA doublestranded break
DSB),DSB i B T H B B E R R EATIEE ™,
an . 4E [R5 2K ¥ 7% 4% (non-homologous end joining,
NHEJ )3 [A] 5 E 2H (homology directedrepair, HDR) ,
I 2 AL R AR SR A . RS, il
CRISPR/Cas9 REGLHAT 1IN 1Y TL-15 FEERAY
MGC-803 #H Jfl , A4 ¥ £ — 0 X 4k, #4 g
CRISPE-gRNA , fifbf% e 55, 5 HAD BT I IR L
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fif} (transcription
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F 4 5 0 M 55 1 DNA 32 2230 o 3 3 1 45 5 19
gRNA " AR A AN R EZOR I T gRNA AL,
Ak A8 2 0 R /N BRE R
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MEM A] DI A — A8 2 e A o, AT 15 Ak 2 s
TP . AHFER I J4AGRZ Lipofectamine 2000,
Je— i BB IR BrA s Jeisn]  TE 2R AN &
HrRE LR A R 7 SRS B M R e AR (1
JEXS TN FIAIIZE Y | HI G S ARG G oA ]
FHR A A 2 P fdi A9 DNA (wg) 5 Lipofectamine
2000 (L) Y ELIE R 1:2 2 1:3, 5 Y a5 FE Ai g T LA
IRAG e SCR R 2638 7KF-, 1T Lipofectamine
2000 X A HA — e sk, AT e Y BORE S
Lipofectamine 2000 A4 e 5] (pg/pl) M1:2.5, F b ,
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