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Abstract
AIM: To explore the role of gann ankyrin repeats
(Gankyrin) in inflammation-induced cancer.

METHODS: Thirty-six C57BL/6 male mice were
randomly divided into three groups, namely, a
ulcerative colitis (UC) group which was given
2.5% dextran sodium sulfate (DSS) in drinking
water, a colitis-associated cancer (CAC) group
which was intraperitoneally injected with
azoxymethane (AOM) on the first day and given
2% DSS in drinking water, and a control group
which was given only drinking water. Colon
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tissues were taken on the last day and observed
by microscopy after hematoxylin & eosin (HE)
staining. Gankyrin mRNA expression in colon
tissue was detected by real-time polymerase
chain reaction (RT-PCR). The effect of Gankyrin
on the tumor necrosis factor (TNF)-a and
interleukin (IL)-1B-induced nuclear factor-xB
(NF-kB) transcription activity was assessed
by knocking Gankyrin down with siRNA or
overexpressing Gankyrin using dual-luciferase
report system and Western blot.

RESULTS: UC and CAC were successfully
induced as evidenced by HE staining. Gankyrin
mRNA level was significantly higher in tumor
tissues than in colitis tissues. In HCT116 cells,
overexpression of Gankyrin significantly
suppressed the TNF-a and IL-1p-induced NF-
kB transcription activity; however, Gankyrin
knockdown significantly enhanced the TNF-o
and IL-1B-induced NF-kB transcription activity.

CONCLUSION: Up-regulated Gankyrin expression
in colon cancer may be involved in regulating
cancer via the NF-kB signaling pathway.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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F](A5486); K PEIR IR #HEh(dextran sodium
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BiomedicalsA 7] (0216011050); o-Tubulinf¥ H
SigmaA FE(T5168). ikHl: N&HEHCTI16
4 M 2 A B 5K AR EE 22 A i o0 2H B AR )
SIS EARAE. SR G 2 EPCRGI Y H 3% EH
Invitrogen A & %, 51%)F %5 NGankyrin: I
#: 5-TGCTCCTTGAGTCACCAGAA-3', Fiff:
3'-GCATCCACAAACATCCAAGA-5"; GAPDH:
¥ 5-CCAGGTGGTCTCCTCTGACTTC-3',
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T 3-GTGGTCGTTGAGGGCAATG-5'. ##
Yk Lipofectamine 2000F14H fd X -1 i JRT K
HEIAF(tumor necrosis factor, TNF)-ofl1 (/%
(interleukin, IL)-1p340 H 3£ EInvitrogenA ],
Flagil #.41. GankyrinfitZ Hiflo- & & AT
&1 E 2& [E Santa Cruz/A ).
1.2 7
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MEZ4 d, HALEE TS A 4 /N R UCH,
(2)H12 AC57BL/6 & RT3 1 R TAOMIE i
TESE, WP N8.5 me/kg; 10 dJE I A AR FH2%DSS
Yok, R 26 dfaiiEE K, KE2 wk;
FIHE 5 2%DSSTK6 d, k2 wk; H3/MEHE,
W4 wk, BRI FEILRS d, FEALES g R AH
/N RAR AL A CACH; (3) A EL12 HC57BL/6
& BWAE Nt BRAH, 55 fiRg 4 /)N BRI I b BB, 34
/INBR SR IG 45 R AT, B4 25 R Swiss-roll
(1977 NG AR AR B 740 /LR P i e, 48
JE W FEA ] 72 24 WG 3T A ISR, 3 pm/EiE
Y, AT U LS TR AR /B 41 (hematoxylin
& eosin, HE) e A,
1.2.2 S=rF 32562 FPCR: BUIE & 6 /N RN 5
P 11 45 1 ARS8 BRI 45 1 R 0 5 mm 2 2R %
CACHERU/IN R I 45 17 g 20215 mm, T 1 mL
TRIzolHF-80 ‘CUKFAN A7, FFahPiil 43k 5e
5 AT SE 5% ) 5 B PCRAS M (real-time PCR,
RT-PCR). EL&Id R R : MRNASREL: K 4H 44
TRIzolZ#, Fr=EMELS min/5# ZEPE F;
ISV 7R B30 s, ZIRMES min; 4 C
B0212000 t/min, 15 min; ¥ b2 KA H #4 %
FH—EPE T AR R NEE, 201G ZE R
& 10 min; 4 “C &.0212000 r/min, 10 min, 3 I
5 T4 750 mL/L ZEES00 uL, R EWRET; 4 C
EB1.06000 r/min, 5 min; 3 3, EiHT%15 min,
J& ¥ %20 uL DEPC/K .

cDNA G i W5 AR RAFESRNA 2 pg.
5 X Primerscript 4 uL & DEPC/K%M5F, 320 uL,
RNFEFN: 37 C 15 min—85 C 5 s—4 T4
1E. RT-PCR: PCR MK %, f43ESYBR premix
Ex Taq I[(2X)12.5 uL+ROX Reference Dye(50
%)0.5 uL+DEPC/K9 pL+iRNA K H S cDNA
1 uL+Primers 2 uL, & f&FI3L25 L. PCRIEH
(95 °C 30 min—>95 C 5 s—60 'C 31 s)X 40/
TEA.
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6 hG ZLARANM, SR 5 R B Rk S R gl
NF-k B 35 1.
1.2.4 Western blot: ¥ i FA M T Gankyrin/5
(240 B R R NN S B2 X B R PR, 16
FKIBEAE 10 min; #1255 71T Western blot.
LKA, 40 I L R R IEL IR 80 V, 40 5 I LR My
120 V; #EENZEPVDFRE, % E1FT75 HIf 8250 mA;
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B E 1 h, TBSTHE3 X, £:KS5 min; /5T
B, WO NPiFlagi i1 @ 5000)F14
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it 0 50 PR A SPSS13.05 AT
it #T, i E ¥R Dimean + SDER IR, ANE4H [H]
P8 bR I Student's #4656 B 5 DK 505 2240 H,
P<0.05 9% 5 BA G5 L = 12/4).
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CAC: I RAFSNE: Gankyrin: HiEHEEFY.

2.2 3480 R4 4R P Gankyrin mRNA A
BUE® /N & AR m AL, UCH /MRS A
Uity 98 i 2H 2N C A C2H /) B 465 o e g 28 203047
Gankyrin mRNAKG, w1245 R4 R Gankyrin
mRNAFIEAKPFEUCH LU B REMK, LN IE
WAL ZI1/3(32%), TTICACL 4 B B 7t
T, ZUNIEE S5 111.866%. 340 Gankyrin mRNA
RILKFP P L ZE R R, ARGt X
(P<0.0585P<0.01, 1 = 12/41).
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NBRIERE. UCHICACREVSIFARIRIES S RINEE TRIUHERE). A: IEHIRZA (X 2); B: 5B RH (X 2);
C: I RARCIEIZH (% 2); D: IEH XL (x 200), EHEE, 457 B R RS IRE 5+ =] AR ARIE RS e T 2mle; E: st
LER 2 (% 200), FTILAEIZ SRR . IO EAENERE; B AR (x 200), WL ERZ 20N SR, A A —,
TEAR LR, AFFIZEEL. UC: s n 28 CAC: I ARSI

A -
100 ] Vector

q!é 5 B Gankyrin L
1
< i
§ 60
()]
2
o 401
[
El b
w 201 b
) n

0

NT TNFa IL-18

B NT TNFa IL-1B

1 2 1 2 1 2

3 HERERIBIER T IERIEGankyrinXdNF-«BiE 1487
£200. A: {FHCT 116400715 ik Flag— Gankyrin SHEGUH IR
AANEAEEL, 17K GankyrinBEDS 12 ZHIIHITNF—o ML 1B
TN F— BRI . 'P<0.01 vs Vector; B: Western blot4
iEﬁi'%ﬁGankyrinE’\ﬁg%ﬁl%. 1: Vector; 2: Flag—Gankyrin.
NT: AAbH; TNF-o: FRREISEEFo; IL-1B: FHAZ5-1P;
Gankyrin: s HEEF5.

FHEE, YETNF-o8IL-1B 5] 5 N F-x B S5 P
YA ET &, BIE1065 LA L 555 Jux 1T
Bk, 1215 Gankyrinfg s & 2 H1H| TNF-o il
IL-1 BRI INF -k B¥ 335 14:(P<0.01). [RIB% H
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TNF—a: REMAFER T-o; IL—1B: FI4M2—1B; Gankyrin: FiE
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3BJi7R.

2.4 F#FGankyrin# ENF-xB#) 45 &K 1F
HCT640, &M Gankyrin)& 75 4[5 ]
PP NF-« BE SiG M AR 1k, 45 B Hn: 5k
AbFR AN B A LE, 7E TNF-aBIL- 1 B R R
NF-k B 55 P4 2 7t wr; (H 55 B840
FLE, R Gankyrinfe 6 & 2 1 58 TNF-o F1IL-1B
IR 75 F INF-« BE 5 (B4 A)(P<0.01).
FHl Western blot /7 7446 I Gankyrin ) T35 35058, &5
BRI E AT KT EGankyrin B 44T X
ill(El4B).

3 11e
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CRC—FEAL, 4 i R0 72 BE 15 485 B Jees (K %
AR BIEM K, RYEEF Z2H8-104E L5
CRCHI R AE KUK PAEEAE0.5%- 1.0% ) i3 i i3 517
KA I 98 5B 2 B0 T 45 W 98 I RORE T HA f

FILEE, Horp X B ST 4 e o .
DR bt ey B 1 45 i 4 0 32 e R e, Ok BV 45
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RIS 1 98 0 2 235 1 0 Y i I8 T s 1) 32 9 1A
2 1O HEIM Gankyrin e JE A R 3k e b AT fig
RAEAER, A FAE R BLH] ¥ TEAH I S

NF-w«B A2 EWR N 5AE R G B AE H
K, T E S5 40 i 1) VF 22 A A B0 G %8
AE . RIE M. YEAE . oL Bt e A o
PEERA G, TESFh 2R BiRg DA K 9 8 J B
RIFBEZAERL WA N 2 AEINF-x BA5
FIE BT 2l I« BRI (kB kinase,
IKK) & AR B R A AZ 1 B AW L B 2 9 J02 P Aok
SEHLE). — B NF-k BHE, 2 (21X 58 58 1%
UM i R EA M . ERKE . RGEE
A Rl AT L TR, AR T T L 2 2R 4
Tt R A I a5, A )38, NF-«BIBIE S
Z R, Wint s ARERY . U, op
Hom Bt . gEml. Bk
DA% 45 R i T s AR i RE s DA O, AL
FE 5 18 FO TS WF 78 R S, 53 A i FU R GE 7
45 98 FH DG IR 1) s WA U NF -« B RE 8 (2 i3k 25
¥ Ji e (T 1, TTINF - B 22 25 PR 1. 5 i Rg 2 ek
PEA SR R HEM Gankyrindg /] AE3E 1L 14
FENF-« B3 5 18 B& 7E 90 7] g (1) 72 v k4%
fER.

AT 5T F B 98 AH 0% IR I sh s AL, R
W GankyrinfE 2 5E AR T FRIEBH B A,
GankyrinfE 7 % 1R IE KB BAR T 45 7 e
[F] B EH C T 11640 7 %8 5 PR 3l 380~ ik /K ~F
GankyrinBg % B B2 SENF-« B skl v, IR g2
/~GankyrinfR A] B2 7E R M R 1 R P(TNF-a.
IL-1B5)EH T RIS R RFLLIE 2, HE g 1
IR I A, T AE I 2 H GankyrinfR A 1] 82 18
55 BB R EAS 5 I8 PN F-« BRI EPE R 7 5
LI 128 SR g 98 0E AH G b 96 2 2 1 R 42 AL okl
WEFCHR T BT 1 2 2R R T, A b g A o BE 22
A P20 B O EE T R 4% (1) B AN AT, R
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