FREF 2018 F 11 A% 4745 % 32 4 4093

* i’E %—' . doi:10. 3969/j. issn. 1671-8348. 2018. 32. 003
CRISPR/Cas9 48y 11.-6 & F Bk ¥ &5 b7
SWI1116 et yr SR R 20

o &bV T ORLCKRT T,
REBH HBE T AL RE G AR
Q. JABERRS/ T AAEZSFTHHETEERE, T AARR 523808;2. T REHXRF/AXTESFER
SFHFRAEHALETELELRET. ) ARRE 5238083, JAAAETH EARERBEHR  523900)

[(HZE] BH RARKSG AENRBYED X E LA/ kA e 9(CRISPR/Cas)) & B 40 % 8 3 K
Mk ampi& 6(1L-6) A B 3Lk 4 Mm% SW1116 28 & L4383+ £ 2510 57 25 iR 48 (CDDP) # # B b . ik
& A CRISPR/Cas9 A WA B R, Hd 1L-6 A B 3rkey SWIL16 % i % ; CCK-8 4 m 4m oL 38 75 4k 77 5 L
R 28 e R A 28 B JB) AR & 48 fEL A T ; Western blot 348 M| 48 A& 11-6, cyclin E.Bax.Bcl-2,p-STAT3 #= STAT3
Rk, R ORIMETIL6 T SWIL16 Fe IL-6/ SWI1116 2afe % ;1L-6 /" SW1116 = IL-6 /'~ SW1116 48
fo 5 B AR SWI1116 mpeAnst, XA KRS @i sk ) MR R A M A =R LA R £ F(P>0.05);
5 mmol/mL CDDP F & ,11-6 '~ SW1116 afe /8 © %90 L34 e 20 jo 38 75 % 3] 90 R 474 . 28 J2 A Bax & ik 9
23 % ,Bcl-2.p-STAT3 #» STAT3 A X A 2 HAK, ZF WAL T FEL(P<0.05) ., i mRAMET
CDDP # %, B A K35 B B2 64 1L-6 1 SWI116 2 Z . 7T A 1L-6 A~5 04 2 W 55 1L 77 ot 25 L) AF 50 42 4%
LW ER,

[KEIE] ZMAIE;a@EANZ 6; K B3k L7

[(hEZES%EE] R735.3 [tfRiBE] A [xEHE] 1671-8348(2018)32-4093-05

=

Effect of CRISPR/Cas9-mediated IL-6 knockout on chemo-sensitivity in
human colorectal cancer SW1116 cell line”
MA Yan'*,YE Ziyu"* ,LIANG Yanfang® ,WANG Bin* ,CHEN Shasha"*,
YAN Huimin* ,LIN Bihua'*,ZHOU Keyuan'* ,LIANG Tong*,ZENG Jincheng"*"

(1. Guangdong Medical University/Guangdong Provincial Key Laboratory of Medical Molecular
Diagnostics, Dong guan ,Guangdong 523808,China;2. Guangdong Medical University/Dongguan
Key Laboratory of Medical Bioactive Molecular Developmental and Translational Research ,
Dongguan,Guangdong 523808 ,China;3. Department of Pathology .the Fifth
People's Hospital o f Dongguan ,DongguansGuangdong 523900, China)

[ Abstract] Objective IL-6 knockout colorectal cancer SW1116 cell line was constructed using CRISPR/
Cas9 genomic editing techniques and the effect on chemo-sensitivity to cisplatin (CDDP) was explored. Meth-
ods The CRISPR/Cas9 genome editing technique was used to construct the IL.-6 knockout SW1116 cell line.
The cell proliferation was detected by CCK-8 assay. The cell cycle and apoptosis were detected by flow cytom-
etry. The expressions of IL-6,cyclin E,Bax,Bcl-2, p-STAT3 and STAT3 were detected by Western blot. Re-
sults IL-6/" SW1116 and IL-6"/~ SW1116 cell lines were successfully constructed. Compared with the wild
type SW1116 cells,the cell growth status, proliferation, cell cycle and apoptosis rate of IL-6/7 SW1116 and
IL-6"/~ SW1116 cells showed no significant difference (P>>0. 05). After treated with 5 mmol/ml CDDP, the
apoptosis rate of IL-6"/~ SW1116 cells increased, the proliferation inhibited, the expressions of Bcl-2, p-
STAT3 and STAT3 reduced,but Bax increased, there was statistical significantly difference (P<C0. 05). Con-
clusion I1-6/~ SWI1116 cell line that is sensitive to CDDP and stable in growth.,is successfully constructed, which
provided an experimental basis for the study of drug resistance mechanism of chemotherapy mediated by I1.-6.
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REFEFT R SR 2 h, W BRI S50 450 nm, £
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FTRLR) SW1116 4 il 22 3% 3K 4 £0 52 s o 3¢ W ok i e
SWI116 il itk s 2 (& 1D)

IL-6-sgRNA1

NC C1 C2 €3 c4
IL—6  —

GAPDH =~ e s c— a—c—

A JF KL Leti-Cas9-11L-6-sgRNA-EGFP 5 #4718 & & ; B: Surveyor 3K sgRNA 1% ¥ ; C: Western blot 4 11-6 F35 ;D Fiki ¥ 4 SW1116 48

il (56T B, X 10)

B 1 1.6 EFEEK SWI1116 AN EIELSE



4096 FTHREF 2018 F 11 A% 47T £ % 32 8

1.4+

b SW1116 IL-67* SW1116 IL-67 SW1116
| 3] % IL67swte
37— IL-67 SWI116
1.24
E
g 111
1.04
0.9 T T T T
0 24 48 72
A mHiE (h) B
. IL-67* SW1116 IL-67 SW1116
87 = w116 = 2
IL-6" SH1116 - i Tio R
6o WM 6 swii6 & o1 - i
£ x
407 - z 21 21 E
R .
" 201 = S 21 W 2] T
;: > é i . 1.57 é . - 2.88 ® . . 2.95
0° A 6 100100 100 100 100 108 100 10f 100 106 1P 10°  10°  10° 1P

Gi .
c D Annexin V

A CCK-8 K5 I 20 fu 59 58 5 B 54008 T LB A0 R 25 (X 200) 5 C o PT e 48 K6 0 40 Fifd J5 15 5 D FCM A6 10 41 At 7 1
& 2 SHEMMmIEE BRMATER

2.2 IL-67/7 SWI116.IL-67/~ SWI1116 #iffgs4sE. (& 2D), Western blot 45 5 {2 /5 41 id J& 1) 26 11 iR
AW RA T A5 R SXF I SWI116 Mgk,  Cyclin E 8 SW1116, IL-6 /" SWI1116, 1L-6 '~
IL-6/" SW1116,1L-6 '~ SWI1116 455 LW B SWI116 =FAEF XA R LK. Z5 LRt ¥E
ZHICE 2A) s B TSR =R AR S A -8 A K W(P>0.05), WLIA 3,

BLAF (I 2B) o 20 i Jo 0 G 0 &5 2R i, SWL116 41 RO
et I g —T—
Wi TL-6'~ SWI1116 H IL-6 /" SW1116 41 }fs % (ST %as
= cyclin E wecGc_ec i s— 0.2
(G S.\Gy 1) 41 i B 3 JE W 22 5 (&1 20) 5 40 il o —— - "
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&3 18.5] 216,21 270 2
§] E é]
® fg ®
S 2
‘ . 111 3.06) g e
A : T 100 1P 10 100 100 100 1P 100 10° 10° 100 1P 10°  10°
©
e 3‘\\\\
1.200 o swi116 ‘3‘\\\\% & * v
~.= |67 SW1116 \d \ 39 £ Swi116
M a6 swite Bax o — B2 1L-67 SWi116
« N
1.10- — ) = B 6 switie
s -
g o) I —_— :
] e
o DSTAT) W — 2. . N
= < e
0.95 STATS - — z - i 2 bo I e
0 24 48 72 n"u m. o tud
. B (h) GA'DD' S — . B Bold oSTATS  STAT
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B 4 5 mmol/mL CDDP fEH] IL-6 /" SW1116 I IL-
6/ SWI1116 401 72 h J5,1L-6 '~ SW1116 4t i1 4=
FORZAS A AF 22 (& 4 A) i 08 T 38 i (&1 4B) , 4
Mot FE 2 2B B3] (B 4C), Western blot 25 3
7~ IL-677 SW1116 41 e g Py Bax ik & 35 14 5 , Bel-
2.p-STAT3 Fl STATS3 &3k B F AL, WK 4D.E,
3 i it

CRISPR/Cas9 R 4t J& it K& ek 1 . )1z I
FH T 408 B2 B 30 AR P b ) 356 DR 2 e 4 4
AR EAG KA 10 D) RE . A WF5E R A Lenti-Cas9-
sgRNA-EGFP ‘& 22 i %7 #4 ## 1% 31 Lenti-Cas9-1L-6-
sgRNA-1-EGFP, Lenti-Cas9-1L-6-sgRNA-2-EGFP #l
Lenti-Cas9-11L-6-sgRNA-3-EGFP = 2 it %7, 3 6 i
By s SWI1116 40 , 28 0 1E %5 /2 15 81 — #k 1L-6
FE R 4 i B RN TL-6 366 DXL 38 43 ol B3 1) 45 W s A0 M %
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LR T1-6 =3k A7 252w Sk, 20 M A KGR OO L 20 i 3
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5 (P>>0.05) , #&75 11L-6 3 R & Bk 1T 68 IF A 5 i 45
WA A K35 . (AR B YR AW E R
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6" SW1116 f1 IL-6 '~ SW1116 40} 72 h J5, IL-
6 SWIL116 21 Az 4 R 25 WY S A8 25, 4 i 14 7 g
Z F B Ak, $E % IL-6 7 SW1116 41 jfs X} CDDP
UG . Western blot &3l i /7 CDDP T i J5 »
IL-6/ SWI1116 4 i J8 1= AH 2 11 Bax Rk 4. 41
JH T8 Bel-2 AWK
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R 2E M5 B, HL 5w 20 90 i B b 8 G 9 S . TL-6
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Wi 245 1 o 200 ML 2R L 285 SR 0 7 16 6 K] v B 45 o o 4 M
ZAXALTY 254 CPPD SUSYESE In, Hozd #& al fig 5
STATS3 553 i 32 B A 5K

L BRSBTS A & T %) CDDP #Ugk . H.
AN AR I L R AR E B9 TL-6 DY R BR 4 1 O
SWI1116 4 & . il MIRARR 11-6 4 T 19 45 7 I 1k
I 1 2 AL A £ 3k — S S R

S % ik

[1] EARLY D S,GRAY D M. Patient attitudes and issues in
colon cancer screening [J]. ] Nati Compr Canc Netw,
2014,12(5):673-678.

[2] SILERI P,D'UGO S,BENAVOLI D, et al. Metachronous
splenic metastasis from colonic carcinoma five years after
surgery:a case report and literature review[ ] ]. South Med
J,2009,102(7) .733-735.

[3] CHIANG K C,TSUI K H,CHUNG L C,et al. Celastrol
blocks interleukin-6 gene expression via downregulation
of NF-kappa B in prostate carcinoma cells[J]. PLoS One,
2014,9(3) :e93151.

[4] JORDAN S C,CHOI J,KIM I,et al. Interleukin-6,a cyto-
kine critical to mediation of inflammation, autoimmunity
and allograft rejection: therapeutic implications of 1L-6 re-
ceptor blockade[ J]. Transplantation,2017,101(1) ;:32-44.

[5] ABOU-SHOUSHA S,MOAAZ M,SHETA M,et al. An
approach to breast cancer immunotherapy: the apoptotic
activity of recombinant Anti-Interleukin-6 monoclonal an-
tibodies in intact tumour microenvironment of breast car-
cinomal J ]. Scand J Immunol,2016,83(6) :427-437.

[6] CHENMF,LINP Y,WU C F,et al. Correction:IL-6 ex-
pression regulates tumorigenicity and correlates with
prognosis in bladder cancer[ J]. PLoS One,2016,11(5):
el55774.

[7] SHKEIR O, ATHANASSIOU M, LAPADATESCU M,
et al. In vitro cytokine release profile: Predictive value for
metastatic potential in head and neck squamous cell carci-
nomas[ J . Head Neck,2013,35(11):1542-1550.

[8] HE G,DHAR D,NAKAGAWA H,et al. Identification of
liver cancer progenitors whose malignant progression de-
pends on autocrine IL-6 signaling[ J]. Cell,2013,155(2):
384-396.

[9] NAGASAKI T,HARA M,NAKANISHI H,et al. Inter-
leukin-6 released by colon cancer-associated fibroblasts is
critical for tumour angiogenesis: anti-interleukin-6 recep-
tor antibody suppressed angiogenesis and inhibited
tumour-stroma interaction[ ] ]. Br ] Cancer,2014,110(2):
469-478.

[10] GYAMEFI J,EOM M,KOO J S, et al. Multifaceted roles
of interleukin-6 in Adipocyte-Breast cancer cell interac-
tion[ J]. Transl Oncol,2018,11(2):275-285.

[11] KUMARI N,DWARAKANATH B S,DAS A.et al. Role

CF #6455 4101 5O

of interleukin-6 in cancer progression



FREF 2018 F 11 A% 4745 % 32 4

5 52 i S 2 R AN M A AR T R R EE Oc-
cludin, A I 25 5 %5 1% 42 85 A K% A Claudin #5515
H % » Occludin 28 38 T 40 Jid J 0 J5 102 o, 5 HC A 28
I AS) B B % T I SRS L PR AR L R MR Y B
H, BELF B 55 3z o . ZO-1 U 7E 1% #% Occludin #
A RAVER & Occludin 5 40 M P9 B 48 R 48 % £ 10 ¢
B bR RREEYY . BRI A
A5 0] RE 2 N I B A i 766 o s 0 4 A EE B DR PR
ARSI K AR R 4 K B N I 4 21 Occludin #1
Z0O-1 FRIRKPEO B KRB R 2>, Be TS . K
BUNz A Occludin #1 ZO-1 Fe3kBam, %% % 4%
2 1 788 TS B e 5 B SR X R Be bR K BB B
i 25 9% 14 02 5K ) Oceludin #1 ZO-1 B9 235 AT BE & Hok
5 1 706 P 37 Y R T ORI 1 B OGS R

ZE LTk . Be W] REE A3 2R 7 b R SE A7 1 L 3G
B I HE AR 11 2% 3K 1 T 38 A o R U R R B
JHF45 495 7= A A B 4 S SR T T P 22 T80 A B A R 4%
Be {47 45 07 1) BAR DL A A RF i — 2P IR AT

%3k

[1] VOLTA U,CAIO G, TOVOLI F,et al. Gut-liver axis:an
immune Link between celiac disease and primary biliary
cirrhosis[ J ]. Expert Rev Gastroenterol Hepatol, 2013, 7
(3):253-261.

WONG V W,WON G L,CHIM A M,et al. Treatment of
nonalcoholic steatohepatitis with probiotics. A proof-of-
concept study[J]. Ann Hepatol,2013,12(2) :256-262.

LV L X,HU X J,QIAN G R,et al. Administration of lac-

tobacillus salivarius 1.LI01 or pediococcus pentosaceus 1.105

(2]

[3]

improves acute liver injury induced by d-galactosamine in
rats[J ]. Appl Microbiol Biotechnol, 2014, 98 (12):5619-
5632.

CULLEN J M, FAIOLA B, MELICH D H, et al. Acute
Alpha-Naphthylisothiocyanate-induced

[4]
liver toxicity in
germfree and conventional male rats[ ]J]. Toxicol Pathol,
2016,44(7):987-997.

R i I b 500 1 . T i ol AR DG WL ) AIF 58 e LT . 3L
FUBE 285 14 ,2014,30(22) : 3405-3408

WIEST R,ALBILLOS A, TRAUNER M, et al. Targeting

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

4101

the gut-liver axis in liver disease[J]. ] Hepatol, 2017, 67
(5):1084-1103.

BELL D S. Changes seen in gut bacteria content and dis-
tribution with obesity: causation or association? [ J].
Postgrad Med.2015,127(8) :863-868.

TIAN F W,CHI F F, WANG G, et al. Lactobacillus rh-
amnosus CCFMI1107 treatment ameliorates alcohol-in-
duced liver injury in a mouse model of chronic alcohol
feeding[]]. J Microbiol,2015,53(12) :856-863.

LI H Z,QIU P,WANG ] H,et al. Effects of compound
Ginkgo biloba on intestinal permeability in rats with alco-
hol-induced liver injury[J]. Food Funct,2015,6(2):470-
478.

SUN T,GAO G Z.LI R F.et al. Bone marrow-derived
mesenchymal stem cell transplantation ameliorates oxida-
tive stress and restores intestinal mucosal permeability in
chemically induced colitis in mice[ J]. Am J Transl Res,
2015,7(5):891-901.

MATTY L T.RAMANDEEP S.SUZANNE E G,et al.
Measurement of the intestinal permeability in chronic kid-
ney disease[ J]. World J Nephrol,2016,5(4) :378-388.
CHASIOTIS H,KELLY S P. Effects of elevated circulat-
ing cortisol levels on hydromineral status and gill tight
junction protein abundance in the stenohaline goldfish
[J]. Gen Comp Endocrinol,2012,175(2) ;:277-283.
ABDAYEM R,CALLEJON S,PORTES P,et al. Modula-
tion of transepithelial electric resistance(TEER) in recon-
structed human epidermis by excipients known to perme-
ate intestinal tight junctions[J]. Exp Dermatol, 2015, 24
(9):686-691.

YU T,LU X J,LIJ Y,et al. Overexpression of miR-429
impairs intestinal barrier function in diabetic mice by
down-regulating occludin expression[J]. Cell Tissue Res,
2016,366(2) :341-352.

YIN J,WU M M.DUAN ] L,et al. Pyrrolidine dithiocar-
bamate inhibits NF-KappaB activation and upregulates
the expression of Gpx1l,Gpx4,occludin,and ZO-1 in DSS-
Induced colitis[[J]. Appl Biochem Biotechnol, 2015, 177
(8):1716-1728.

Wi B #7:2018-01-24 &[] H 19 .2018-06-18)

CR3E5 4097 7O

and therapeutic resistance[ J ]. Tumor Biology. 2016, 37
(9):11553-11572.

WANG S W,SUN Y M. The 1L-6/JAK/STAT3 path-
way: Potential therapeutic strategies in treating colorectal
cancer(Review)[ ] ]. Int ] Oncol,2014,44(4):1032-1040.
BOURNAZOU E, BROMBERG ]. Targeting the tumor
microenvironment; JAK-STAT3 signaling [ J ]. JAK-
STAT,2013,2(2):e23828.

[14] CHANG Q.,BOURNAZOU E, SANSONE P, et al. The

(12]

[13]

[15]

[16]

1L-6/JAK/Stat3 feed-forward loop drives tumorigenesis
and metastasis[ ] ]. Neoplasia,2013,15(7) :848-862.

SPITZNER M, EBNER R, WOLFF H A,et al. STATS:
A novel molecular mediator of resistance to chemoradio-
therapy[J]. Cancers (Basel),2014,6(4):1986-2011.

LEE H J,ZHUANG G L,CAO Y,et al. Drug resistance
via feedback

in oncogene-addicted

cancer cells[J]. Cancer Cell,2014,26(2):207-221.

activation of Stat3

OfeRs B . 2018-05-18 & 18] H 57 2018-07-16)



