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Krippel-like transcription factor 9 expression in pancreatic cancer
and its clinical significance
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Abstract Objective: To investigate the expression of Kriippel-like transcription factor 9 (KLF9) in pancreatic cancer tissue
and its association with clinicopathologic features and prognosis of pancreatic cancer patients.
Methods: The specimens of 200 paired pancreatic cancer and adjacent pancreatic tissues were collected.

The KLF9 expressions in these specimens were determined by RT-PCR (28 pairs), Western blot (4 pairs),
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and immunohistochemical staining (all specimens), respectively, and the relations of KLF9 expressions with
clinicopathologic features and postoperative survival of the patients were also analyzed.

Results: The results of RT-PCR showed that the KLF9 mRNA expression level in pancreatic cancer tissue was
remarkably lower than that in its adjacent pancreatic tissue in 21 of 28 paired specimens (75%). The results of
Western blot showed that the KLF9 protein expression was obviously down-regulated in pancreatic cancer tissue
compared with its adjacent pancreatic tissue. The results of immunohistochemical staining showed the KLF9
expression intensity was remarkably weaker in pancreatic cancer tissue than that in adjacent pancreatic tissue. The
results of analyses of the relationship between KLF9 expression and clinicopathologic variables showed that the
KLF9 expression level was significantly related to degree of tumor differentiation (P=0.008) and vascular invasion
(P=0.006). Survival analysis showed that the 1-, 2- and 3-year overall survival rate in patients with positive KLF9
expression was significant higher than that in patients with negative KLF9 expression (41%, 31%, 16% vs. 18%, 6%,
6%), and the median survival time in patients with positive KLF9 expression was significant longer than that in
patients with negative KLF9 expression (21.05 months vs. 11.82 months) (all P<0.05).

Conclusion: KLF9 expression is decreased in pancreatic cancer, which is closely related to malignant unfavorable

prognosis.
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Figure 2 Measurement of KLF9 protein expression
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A: Western blot analysis; B: Inmunohistochemical staining (x200)
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Table 1 Relations of KLF9 expression level with

clinicopathologic variables [ (%)]
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Figure 3 Comparison of the survival curves between patients

with positive and negative KLF9 expression

© WA )T i [ & F I F 2P H

3 3 #

o B g R R, TR 2E L AETE R AR
iX, HAA KRS Z P B %k DL
) 3 PR SE # UIAH G . KLFOJE FKLFs§% 5% A
FRGER R Z ", AW R T 58 & B, KLFsiy
A FH R 25 A AR f 1O, o T ek e e EL A b 9 1
B P RN D 9 35 DR A R B A iR R
EEEHKLFOM KRB N HIF AT LI S TCR4%5 &
I B -catenin/TCFA5 53 %, M A& 4% I 988 41
HIVEH ; TS5 EWFE D, SIEW4 UM, KLF9
B SR B R K IR R R AP 7R R R
S11~TV I 0 IR A0 b, 1E % 4140 K 130 i i v
KLFOM B W T, XM th, kil
KLFOJ5 , Al 2] 7 AL sl & 8 428 A iy o o B
TR T B E Y SR K LFOFE B AR & b i 2 ik
A

AHIE 5T L RT-P CRIE 0 590 46 0 2 8 151] Jik it g
AT B XA LPKLF9 mRNAKF-, 545
Jo 95 vh R I g5 SR AE AL, 5 IE R AR 44U L
Ji B g 2 2P KLF9 mRN A fY 26 35 7K - B 58 F 4
(21/28) . $#&/RKLFOURES 5 T B Jw 1) & &
KB, BH)JSAEWestern blot i &6 0 4 191 J5E I 88 2H 21
KBRS 2, S5 R, 5IE W X R R 4
AU, BRIR AL P KLFOE (£ kK FEH BT
R o iE— 20 FH e 2l A e R I 3, TR R 9 4 Y
SR B (200X [ MR 98 2 28R BC X 19 1F 5 1 JE
PR L) R difb 2 W, KLFOTE i i i 41 21
P Y i B B R S . T A R R R ie TR
R E A KE b, KLF9 5 I 1Y & A 4
Ko GEM I PSR 45 R WORKLFOR Ik 545 B e
BE IR EE S8 (MR bR . B E .
WL . MR ) Bk (¥P>0.05), AT
G B8 AL GE 1T 43 M 45 R R KLF9 () 3 34 7K F 5 b
S I o AL R LM A R A0 C (39P<0.05) , A
EHBHEMEN . ER . MO E . TNMAH . M
SRV LML HRE I (HP>0.05) o AW
AT TR 38 VIBR AR G 1 B KLFO R 2351 Bl
HEBEEWEM R, &R ERIRARPKLFOH MR
KRR B AR AR T KLFO MR ik i /2 3%
(P<0.05) .

AW 5E 7~ KLF 976 il A 8 b F Ik 3= 35 R
&, HESSSBREMHHLH AR EE, B
BRSO AT I E, SR KLF 97 [ i 98

http://pw.amegroups.com



374

w E A 4

B &

$25%

7!

HR AR S 38 D IR BT A AL A B 3L O A REL S

&k

(1

(2]

3]

[4]

B3]

(6]

(7

(8]

[9]

[10

[}

ARk, NS Wk T TR VIR AR A SR R Y
s RWLEET]. Hh ERESE ARG, 2015, 24(9):1232-1236.

Li HB, Liu CZ. Clinical observation of pancreaticoduodenectomy
(s-1)
chemotherapy for pancreatic cancer[J]. Chinese Journal of General
Surgery, 2015, 24(9):1232-1236.

KU, O, X, 4. AFAP-1L2%0 a5 240 i 1= 28 M 5 7% 10
SN S ALRI]. h EEE MR, 2015, 24(9):1257-1262.

Liu B, Qi C, Liu XC, et al. Influence of AFAP-1L2 on invasion and

combined with tegafurlgimeracilloteracil adjuvant

metastasis of pancreatic cancer cells and the mechanism[J]. Chinese
Journal of General Surgery, 2015, 24(9):1257-1262.
TR, T, DU, S BRI 2> TR B AT S
WAMBHL AR, 2014, 23(9):1253-1257.

JEIRELT]. e
Ning Z, Tan G, Gong P, et al. Progression on molecular pathology
of pancreatic cancer[J]. Chinese Journal of General Surgery, 2014,
23(9):1253-1257.

TR, JE, XA, A TS AR ABCG2 Rk
PRI RAFE). A MR, 2014, 23(3):324-328.
Relationship between ABCG2 expression induction and
chemoresistance of gemcitabine in pancreatic cancer cells[J].
Chinese Journal of General Surgery, 2014, 23(3):324-328.

DeSantis CE, Lin CC, Mariotto AB, et al. Cancer treatment and
survivorship statistics, 2014[J]. CA Cancer J Clin, 2014, 64(4):252-271.
Heard ME, Simmons CD, Simmen FA, et al. Kriippel-like factor
9 deficiency in uterine endometrial cells promotes ectopic lesion
establishment associated with activated notch and hedgehog
signaling in a mouse model of endometriosis[J]. Endocrinology,
2014, 155(4):1532-1546.

Ohguchi H, Tanaka T, Uchida A, et al. Hepatocyte nuclear factor
4alpha contributes to thyroid hormone homeostasis by cooperatively
regulating the type 1 iodothyronine deiodinase gene with GATA4
and Kruppel-like transcription factor 9[J]. Mol Cell Biol, 2008,
28(12):3917-3931.

Ying M, Sang Y, Li Y, et al. Kriippel-Like Family of Transcription
Factor 9, a Differentiation-Associated Transcription Factor,
Suppresses Notchl Signaling and Inhibits Glioblastoma-Initiating
Stem Cells[J]. Stem Cells, 2011(1):20-31.

Pabona JM, Velarde MC, Zeng Z, et al. Nuclear receptor co-
regulator Kriippel-like factor 9 and prohibitin 2 expression in
estrogen-induced epithelial cell proliferation in the mouse uterus[J].
J Endocrinol, 2009, 200(1):63-73.

Pabona JM, Simmen FA, Nikiforov MA, et al. Kriippel-like factor 9
and progesterone receptor coregulation of decidualizing endometrial

stromal cells: implications for the pathogenesis of endometriosis[J].

© MR IT F EHFFNHFEIH

(1]

[12

—

(13

[}

[14

=

[15

[t}

[16]

[17]

[18]

[19]

[20]

[21]

AR5 AR TRAET, 2o,
e PRI P Y Rk S

J Clin Endocrinol Metab, 2012, 97(3):E376-392.

Fu DZ, Cheng Y, He H, et al. The fate of Kriippel-like factor
9-positive hepatic carcinoma cells may be determined by the
programmed cell death protein 5[J]. Int J Oncol, 2014, 44(1):153-160.
Shen P, Sun J, Xu G, et al. KLF9, a transcription factor induced
in flutamide-caused cell apoptosis, inhibits AKT activation and
suppresses tumor growth of prostate cancer cells[J]. Prostate, 2014,
74(9):946-958.

Huang Y, Ju B, Tian J, et al. Ovarian cancer stem cell-specific gene
expression profiling and targeted drug prescreening[J]. Oncol Rep,
2014, 31(3):1235-1248.

Ying M, Tilghman J, Wei Y, et al. Kruppel-like factor-9 (KLF9)
inhibits glioblastoma stemness through global transcription
repression and integrin a6 inhibition[J]. J Biol Chem, 2014,
289(47):32742-32756.

Bieker JJ. Kriippel-like factors: three fingers in many pies[J]. J Biol
Chem, 2001, 276(37):34355-34358.

5KHE, 7 1. Wnt /B-catenin il i 5 KLF4 1€ 5 738 Mo vh i4E
FHBHAURI[]. o e SRR, 2011, 20(10):1109-1112.
Zhang N, Wang ZW. The role of Wnt/p catenin pathway and KLF4
on gastrointesrinal tumors and its mechanism[J]. Chinese Journal of
General Surgery, 2011, 20(10):1109-1112.

Yori JL, Johnson E, Zhou G, et al. Kruppel-like Factor 4 Inhibits
Epithelial-to-Mesenchymal Transition through Regulation of
E-cadherin Gene Expression[J]. J Biol Chem, 2010, 285(22):16854-
16863.

Yori JL, Seachrist DD, Emhonta J, et al. Kriippel-like factor 4
inhibits tumorigenic progression and metastasis in a mouse model
of breast cancer[J]. Neoplasia, 2011, 13(7):601-610.

Qiao F, Yao F, Chen L, et al. Kriippel-like factor 9 was down-
regulated in esophageal squamous cell carcinoma and negatively
regulated beta-catenin/TCF signaling[J]. Mol Carcinog, 2016,
55(3):280-291.

Kang L, LiB, Xu J, et al. Downregulation of Kriippel-like factor 9
in human colorectal cancer[J]. Pathol Int, 2008, 58(6):334-338.
Simmen FA, Su'Y, Xiao R, et al. The Kriippel-like factor 9 (KLF9)
network in HEC-1-A endometrial carcinoma cells suggests the
carcinogenic potential of dys-regulated KLF9 expression[J]. Reprod
Biol Endocrinol, 2008, 6(1):41.

(AKXt £01%)

[SETER

B A2, %, Krippel 54 54K 79
I PR X [3]. w3 AR AR, 2016,

25(3):370-374. doi:10.3978/j.issn.1005-6947.2016.03.011

Cite this article as: Zhang JX, Li R, Lu LH, et al. Kriippel-like
transcription factor 9 expression in pancreatic cancer and its clinical
significance[J]. Chin J Gen Surg, 2016, 25(3):370-374. doi:10.3978/
j.1ssn.1005-6947.2016.03.011

http://pw.amegroups.com





