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HIAGTHE AR I FLERIE L (P < 0.05) o 30l A 4600 % A% w35 43 300 4 KILF6 ) 4 Jifa 3% 78 R R 22 9 M I /E T (P <0.05) . &5 1
CHI3L1 i i KLF6 4G/ Warburg 200 {1 #E 25 1 1 68 40 i 334 5 T 52 28, vl R S 25 Bl 8 1297 VS T A HIRE =L

[XiA] 45 JL T M 3 FER E 1 ; Warburg 0% s 858 2 78

[FESZES] R735.3 [ X#FRED] A

CHI3L1 promotes cell proliferation and invasion via KLF6-mediated War-
burg effect in colorectal cancer
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[ Abstract] Objective:To investigate the effect of ( Chitinase 3-like-1) CHI3LI on cell proliferation and invasion via KLF6-medi-
ated Warburg effect in colorectal cancer( CRC). Methods: The clinical information of 808 patients with colirectal cancer was download-
ed from TCGA database. According to the expression level of CHI3L1 ,they were divided into high expression group(n =306) and low
expression group(n =502). The relationship between CHI3L1 expression and clinicopathological features of colorectal cancer was ana-
lyzed. The MTT assay was used to detect cell proliferation, Transwell assay was used to detect cell invasion, Western blot was employed
to detect the protein-expression level,Real-time qPCR was adopted to determine the mRNA level, glycolysis analysis was used to inves-
tigate aerobic glycolysis. Results: CHI3L1 was significantly elevated in the colorectal cancer tissues and cell lines (P < 0.001). The
overexpression of CHI3L1 was associated with T stage and N stage( P <0.001). Overexpression of CHI3L1 enhanced cell proliferation
and invasion and promoted glucose consumption and lactate production( P <0.05). Protein-protein interaction network showed CHI3L1
interacted with KLF6. Up-regulation CHI3L1 inhibited KLF6 protein expression( P <0.001 ). Overexpression of KLF6 inhibited the cell
proliferation and invasion,and decreased glucose consumption and lactate production( P <0.05) . Inhibition of aerobic glycolysis partial-
ly reveresd the inhibitory effect of KLF6 overexpression on colorectal cancer cell proliferation and invasion( P <0.05). Conclusion.
CHI3L1 promotes cell proliferation and invasion via KLF6-mediated Warburg effect in colorectal cancer,and may be a potential molecu-
lar target for CRC diagnosis and therapy.
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1.2 7k

1.2.1 CHI3L1 #n KLF6 ty &£ 4 5 & % 247 W45
B9 K 4H K% ( The Cancer Genome Atlas, TCGA)
Bt R v 2 808 {51 2 1 M g SR A B e R AR S L AR A0
CHI3LL ZR3A KV i R I 23 Ry i Rk 4 (n =306 ) fIk %
IKEH (n =502) , 734t W2 1)l R 5 BARAE . Ry 1 3F
fli CHI3LL 1 KLF6 £ 45 1 1 Ji Rl 55 1E 5 2 21
(93235 K -, 1 I 7E 2 T2 UALCAN 4347 (http://
ualcan. path. uab. edu/) 3 F TCGA WA Y #E R,
Horp 45 B R 41 2URE AR 286 0, 9 55 1IE W AL 8RR AR
41 ),

1.2.2 o Rk SRt 2 Rk g 4 CHI3LL
I KLF6 J5 kL 25 4, AR 48 ) & 75 1 36 W14 ] Lipo-
fectamine 3000 ( Thermo Fisher Scientific ) ¥4 &t (1) i
B3 400 R psPAX2 I PMD2. G JE 5% 3 5|
HEK293T 4iiffi b . %% 44 )5 48 h WO & UKL, JH 1805

B WURE e G &5 H 1l i 40 0, JF ] polybrene (2 pg/
mL, SigmaAldrich) i 4b ¥, CHI3ZLI1 Jfi ki 5| 4 7 4
F:5- GCA AGG GAA GAG GCC ACA-3";R:5'-CAG
AAC AGA GGG CTA CGT TG-3', KLF6 Fki5| 4
5 .F. 5'-GAG CCT GGA GTT TGC ATG AA-3';R.
5'-AGC CCT CAA AAG ACC TTC CA-3',

1.2.3 MTT 44000 (2 x 10°/mL) ¥ T 96 fL
M, 9% 24 h SR 40 5 & 10% FBS (1) RPMI 1640
FIASE FBS 19 RPMI 1640 85 37 243 51 15 3% 24 48 I
72 ho BEASESTR] BRI IR S, BEALANA 20 mL MTT #
WG FR 4 b B 2235 3% WORE D0E I i T 200 mL —
FEA . fE ] Anthos 2010 fl£L Al 5] 13 #% ( Anthos
Labtec Instruments, Austria) |3 570 nm &b {7 W% G &
VAVF-Aik 20 A 44 05 7k

1.2.4  Western blot k& PBS 3% 40 L 9 vk , I
TE5 A 8 B R R A % (0.1 mM PMSF,
5 mg/mLAM KRG 5 mg/ml 5 & FB o 11 mg/mL &E
FLAE) (19 20 mM Tris-HCL 2% il (pH 7. 4) ¥ fifk
fdi I Bradford 1277 W % & (A vk B . SDS-PAGE
By e dE 1, I e 3] PVDF i | fE %0k~ &
0.05% Tween20 (TBST) £ 5% JIii i FL 8¢ 2% BSA i
TBS M 1 he SREHBS KLF6 —3 (sc-365633)
1E4 CHHE IR, TBST PhikE7E= IR T 5 =5t (1l
FHUNRZHT,A16078) B H 1 b, FRUVE IS 116
7 RO & (ECL) Kl 25 & A

1.2.5 RT-qPCR fifi /§ TRIzol i 5 ( Invitrogen,
Carlsbad,CA, USA ) 42 BU 40 it & RNA, RNA ¢ A&
(200 ng) A} ReverTra-Ace-qPCR-RT i& 57| £ ( Toyobo,
Japan) 347 Wi % 5% . 7F Light Cycler 480 sZ i} PCR
% 4t ( Roche, Shanghai, China) 1 fifi ;f THUNDER-
BIRD SYBR qPCR & & ¥ ( Toyobo, Japan ) 3 17 £
M, CHIBL1 5|¥F 44 F :F:5'-GTG AAG GCG TCT
CAA ACA GG-3";R: 5'GAA GCG GTC AAG GGC ATC
T-3’,PCR §" 14 K Bt K/ 141 bp, KLF6 siRNA ;5'-CAC
ACA GGA GAA AAG CCU UAC AGA U-3',

1.2.6 Transwell 523 554 Transwell = 1A
100 L i B Matrigel 52, 48 J5 K 40 i m A 3 | %
R EBRINE A 1% 64 1 195 37 5 (600 L) ,
37 CHM TR 24 h, FIAR 2 25 Bk 58 3% 1m0 i) 40 i,
SRJE 0. 1% 45 % 52 9 48, 30 min, B8 T H 4R 28
i L %%

1.2.7 HEBFRMNELARAFAN 1x10°
AN HMLAE 5 AT 10% Jif A LT A6 mM 46 % B A B9 G
B DMEM ¥ 3R BErh 35 5%, IR G M AN iR e B = 5 7
5% CO,  REZH 37 CHYFEFRA T B % 48 ho Wk
B w2 IR 36k v A U B A6l A 2 0 L 6/ 5 oy
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AYT R
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2.1 CHBLl #E&EBBEERGDHNRIEIRSIGKK
BRI X R

3T 7E 48 B0 R B UALCAN 4387 CHI3LI 745 &
J g 40 20 Mg 55 IE W AL AU i R GRS R BOR,
CHI3LI 7£ 45 B W i 41 20 P i) 2 35 K °F B B 38 &
(P <0.001) ;3 — 240 #r CHI3L1 5 3R 35 FUIL K I8
55 L 9 B I PR BARAE , &5 R R, CHI3LI
FRIKF- 5 i R AR EE (P < 0. 001 ) ik 2 25 52
F(P<0.001) #1360 54805 M50 L 4 5% B K
TNM 53 JTC I R AHOC (P >0.05) . W1 K3k 1,

F1 CHBL REKTES BHERFEFERERMEDN (2 £5)

CHI3LI F#EKA  CHBLI K A4

I A 96 B 5 P
(n=306) (n=502)
() 60.1+11.2 61.1£11.9 0.222
5 () 0.359
s 7 134
5 234 368
pT(fi]) <0.001
T1 9 34
™ 44 144
T3 83 133
T4 23 25
T4a 140 152
T4bh 3 3
TX 4 11
pN(fil) <0.001
NO 97 241
N1 51 81
N2 18 19
N2a 16 18
N2b 74 76
N2e 35 41
N3 7 7
NX 8 19
pM (fd]) 0.687
MO 293 477
M1 4 5
MX 9 20
pTNM 1.000
I 0 25
1 0 81
I 0 90
VA 290 290
VB 13 13
NC 3 3

100
80

60 -
i
B
§4o .
B

20_ -

0

45 I i 4L
(n=41) (n=286)

B 1 CHBLl Z#EMEARK/PRIRIE

i 557 1E 5 4L 81

2.2 CHBLI &£ EBEABFPHERIE

ik RT-qPCR 3 & W 45 & % 6 4 M A%
HCT116 \HS675. T .LOVO ,SW620 I iE % & il -
A AR HIEC Hh CHIZLI [ 38 1k /K OF , 45 5 R
CHI3LI 7£ SW620 4 jifd ' 32 35 /K - fie i , £ HIEC 4
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2.6 KLF6 E&HBBEASA RS
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i 3 7E 45 B W 9 HCT116 40 i b i % 3k KLF6,
48 L W 7R A 1A % I R B o A T A G 8 1R 28
FAG EORE e i T G W 22 5+ (P >0.05) . 525
FIXT HR 21 RN B Pk o BE 2 A b, KLF6 3 36 38 41
HCT116 4L 56 G J1 78 24 h Bf G HH I 22 % (P >
0.05) ,48 h( P {f4> 5% 0.003,0.001) F1 72 h A (P
{43512/ 0.002,0. 001 ) 41 fif 334 5% G g B B AR . JF
H KLF6 3 2 35 41 20 i 4= 22 i 1 428 UG IR AL (P =
0.001) FIEH % BRZH (P =0.001) W] W B A% . KLF6
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2.8 KLF6 @idifiE A Sy @4l 45 5 i 5 40 b
HE S ZE
ER] ek P 0 T 3 ek A AR T A 1 a0 40 1 R

278, W KLF6 J& 75 38 1o i 45 A 00 I fif i 12
05 25 L W 9 40 i 38 5 FNAR 28 AR E SR R ST T2 4
4 ,KLF6 siRNA 41 f1 KLF6 siRNA +2-DG (45 S b iz
fE AR ) 2, A5 R RE 24 h i A 24, KLF6 siR-
NA 2 #1 KLF6 siRNA +2-DG #H 41 J{t 3% % G 1 Jc BH
BEF(P>0.05), 48 h 572 h W 5 &AM,

KLF6 siRNA 2 th HCT116 41 Jiy 3 % A 7 B W 4% o
(P=0.001,P =0.005),{H 2 5 KLF6 siRNA 4] tf
H,KLF6 siRNA +2-DG 2 41 Jifd 3% 5 fig 3 W A7 Fr [
k(P =0.002,P =0.013), KLF6 siRNA 4% 75 #;
MR 22 6E T W] R 3G 5R (P <0.001) ,{H & KLF6
siRNA +2-DG 4% KLF6 siRNA 41 41 {2 286 11 A
JT AR (P <0.001 ), & B 410 fi A7 408 % A mT 48 4 3
% KLF6 X 45 1 958 40 B 3% 58 4= 2% 9 410 1 6 1
L 12 J 13,

- KLF6 siRNA 41
& KLF6 siRNA+2-DG 41

Q
1)
1

I 1% 5835 (OD570)

4
=}

U 48 b 72 h
B 12 KLF6 (& id #l 5 & 8B 7 18 45 40 F 38 5E
*P<0.01, 5 = # 4148 56 ;##P<0.01,#P<0.05, 5 KLF6 siRNA
aAR

BN s

\ b_-’ I 1??( ‘/5%1
1. £ / S «f 2 A 3 >
r‘*?rkéﬂ KLF6 isNA QH KLF6 siRNA+2-DG 41
13 KLF6 @ A KiE AR TS e

MU :

3 g

BEAEMFSE " & B, CHIBLL 16 £ fh A 26 1k
Jirggg v ik 235, o F ik CHIZLL mT i ifF fib Jeg 4t e 184
B AR ZE AL B B, CHIB L 34 nJ 38 5o o 38 56 ot 4
J& B B ) 43 W, 0T MAPK/ErK {5 53 % \NK-kB
G5 i TGFR 55 i, 5 HAZ 1K TL-13a2 FHE
L TMEM219 25675 5 155 Az 55 2 Fh 7 2UAE E 25
B kAR, AW &I, CHI3L] #E45 H W
R A rp s 3k (P < 0.001) , CHI3LI /) %
55 il gRE 2 i R RE RN UMk L4 32 B A G (P <
0.001) , ik — 25 1 iff 5% 3% B 34 3¢ 35 CHI3LL n] fi¢ ik
HCT116 I FE M 428 (P <0.05) , 5 BRAE A 58 45
SAHAT . eAhiFE5k CHIBLI n] i HCT116 4 i 3
e R IBCR FL R 2B B (P < 0.05) , 4275 CHI3L1 7] B
2 5845 1 A ERE A

JIT A SV i e A — A~ S [w) 3 AU B AS 52 425 41 1)
BB A4k X B SR A AR R B8 1 AR R R A
SR T A M A K T T, TR O S b g 1 RE A I AR
MR RPN TR R IE A TE AR
AT AT A e AR LR (EL 2 B R 40 I TE A AR
ST A A R AR E AT AR, B Warburg 2%
o A BT IE B0 4 B TR L B SRR R i iR R
FEA I ATP /b (98 40 i o] R AR ] ATP DL 2
PR P, I FLUWE B A 1) o 18 7 9 34 W1 F 1 9 1)
MG TR AR AR ATP b,
DRI S i e 200 e 95 5 0 LA o 17 T 4 W LA™ R g o
I HLA SAU0H T2 A T 8 R 1 o R T o B P M8 — A% A
2 (NAD + ) DL 2 dr 5 5 19 ik 2%, ik 9 &40 i w3 ot )
2 LDHA 1 LDHB [ 3% 3546 P9 i iR /= 8 26 1 5 b Ky
FLIR LA FRAE NAD + DRI i 98 40 B 1) 5 400 e 1 2
PR R TR . BE A QI Y G R M R Y
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FhRiR, SR Warburg 2500 1 3006 A 45 B e & A
R JERIHLEAT AN TE A

HAR CHI3LY W] fi A 400 I A , 151 I AL 1
JERNBIRA o A T B VRO P R B, KLF6 W] 5
CHI3L1 #1 H /£ ], CHI3L1 A 47 8 #2 KLF6 & (4 1Y
FIE(P<0.001) , H 5% 55 1E % 42U 1 KLF6 7
45 s A IRER A (P <0.001) , 4275 KLF6 7]
REELAMEIE., KLF6 EHJE T S B aE MmN
DNA 5 &8 A, BT 10 5§ ik (10pl5) 5 -
9 KLF6 36 5 4 i, BE 4R #F 58 3 52, KLF6 1
=N AN B RN TR SN i R e
IR T, AT DU Ao 3 4 0 S R T A A
O HE PR 1) e 35 Jhc #4410 o) e 9 2480 RS 34 7 O/ P o Jd i
UALCAN %48 i % 81, KLF6 1E45 B i i 4 2L Ik %
ik (P <0.001), JfH itk KLF6 AT 25 B i
MG FE AR 22 (P <0.05) . Hid3kik KLF6 & 1]
DA ALK A 285 W 45 HORD FL 2 2E B Y AH XF 7K F (P <
0.05) , 6] KLF6 mJ L\ i 45 & i 9ok 40 M 1 A 4800
A o BT Fe A AW I i T A R 4 i
B 5E 1 s T B RN AR 22 B8 7, LU A AT SO TR A T
SRR FLRR A, 1 FL R 1T 38 o ROE B 4 s R
I, 8 A8 P Rz AR A R 1 e SR R IR e
R it — 2T KLF6 S 75 3 2o 8 45 A 4200 1 e 10 ol
55 1 1y JA 20 M 1 BE AR 28, AR R ST R NL T S A
KLF6 siRNA 41 il KLF6 siRNA +2-DG (A5 4 4 8% i
P A, g5 R R, 525 4 M e, KLF6 siRNA
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