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Expression of Foxql and NF-kB p65 in cervical cancer and its clinical pathological significance

ZHANG Su, XING Jian-ming, QIAN Cheng,DENG Zai-xing, CHENG Hong-ling
Maternity and Child Care Hospital of Huzhou, Huzhou 313000, China

[ABSTRACT] Objective: To screen for the transcription factor (TF) closely related to the development of cervical cancer tissue
by microarrry gene chip and to testify the results at protein level, so as to assess clinico-pathologic significance of these TFs.
Methods: The differential genes in 2 fresh cervical cancer specimens and their adjacent normal tissues and 2 normal cervical
tissues were examined by Illumine Human-6 gene chip. The expression of the important TFs selected was verified by RT-PCR,
and the major TFs regulating the differential genes were selected. The selected TFs were further investigated in 44 cervical
cancer tissues, 22 cervical intraepithelial neoplasia(CIN), and 17 normal cervical tissues using immunohistochemical method.
The relationship between the expression of major TFs in cervical cancer and the clinico-pathological characteristics was
evaluated. Results: There were 67 upregulated genes and 28 downregulated genes in cervical cancer tissue and CIN when
compared to normal tissue, these were testified by RT-PCR. Among these genes, the expression of NF-¢kB p65 in cervical cancer
tissues was up-regulated compared with that in the CIN tissues and normal tissues (P<C0. 05). Expression of NF-kB p65 was
positively correlated with the pathological grade of cervical cancer (P<C0. 05), and was not associated with FIGO stage (P>
0.05). The expression of Foxql in cervical cancer was significantly lower than that in CIN and normal tissues (P<Z0. 05) ., and
the expression was not correlated with FIGO stage, pathological grade, or NF-xB p65 expression (P>>0.05). Conclusion; NF-
kB p65 and Foxql are associated with the development of cervical cancer; they may play different roles in the oncogenesis of
cervical cancer.
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Tab 1

Probe sequence of verification genes

Gene symbol Sense

Anti-sense

Bractin 5'-GAC TTA GTT GCG TTA CAC CCT TTC-3'
ASIN2 5'-CTA TTG AAG ATG CTG CCT GTA TTT G-3'
CCL8 5'-CTT TCA GCC CTC AGG GAC TTG-3'
CYR61 5'-TAC CAA TGA CAA CCC TGA GTG C-3'
GASI 5'-GGA CAG ATA GAA GGG ATG GTT GG-3'
SCGB3A1 5'-TCA TAG AGG GCT CCC AGA AGT-3'
SFRP1 5'-CTG GGT CTT AGT TCT GGT TGA TTC-3'
SFRP2 5'-CCC CAG CAT TTC CTG AGT TAT-3'
TRIM22 5'-TTT ATG GCT GTG CCT CCC TGT C-3’
WNT7B 5'-CCT CCT CCC ATC ACC TCC T-3'

Z1C2 5'-GCA GCG ACA GGA AGA AGC A-3'

5'-TGC TGT CAC CTT CAC CGT TC-3'
5-GAA GAA ACC ATG AAC GCA CTC C-3'
5-TTG GGA CAT TGG ATG TTG GTG-3'
5'-AAA CAT CCA GCG TAA GTA AAC CT-3'
5'-CGG CAG ACG AGT TGG GAG TT-3'
5'-CCT CAG GTG TAG ATG CTC CAG T-3'
5'-CAC CTG CTC TTC CGT ATT CTG T-3'
5'-CCA AGT CAC AGT TGC ACC TAT TC-3'
5'-TTG TAG ATG AGT GCT CCG TGG T-3'
5'-GAC GCT CAG TCT CCT CAT CAC T-3'
5'-GCG TGG ACG ACT CAT AGC C-3'
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Fig 1 Density plot of 6 chips after adjusting

Broad-complex3, foxll, X &% FH F L E T
Forkhead Fll Rel 0% . i — b R ik a5 Hr k9 )E
T Forkhead Zﬁﬁ% 1 Foxf2,Foxll,Foxd3,Foxql ¥

TG 4l T, B Foxql REAEFAERF
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Tab 2 Expression of Forkhead and Rel transcription factors in cervical cancer tissues and adjacent normal tissues
Cervical cancer tissue Adjacent normal tissues
Symbol - - - - - -

Average signal Detection P value DiffScore Average signal Detection P value DiffScore
c-Rel 62.247 6 0.003 336 —13.591 6 43.052 8 0. 000 383 —16.259 6
NF-«B p65 180. 324 2 0 2.470 212 124.432 4 0.002 635 —4.574 22
Foxd3 8.723 0.192 358 —0.678 36 —0.489 36 0.436 1 —2.744 95
Fox{2 7.3544 02 0.214 756 —0.637 28 5.257 469 0.246 377 —1.078 23
FoxI1 —9.986 64 0. 886 693 —2.710 98 —1.171 66 0.462 451 —0.932 1
Foxql 105.016 1 0.005 27 —254.212 4 268. 144 0 58.190 6
2.5 NF-«B p65 #= Foxql & & k& #GMERL  (HEER ERWAFRE 7R LT & 8%
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LM 5E . NF-«B p65 BHPE 3K Ry A% o8 ol i i /0 it
Fih ;Foxql PHPEZR IR MiZ N 3Rk A% A Al DL AR €8 50
B, PR ATEIE S B 8440 CIN 48 a8 &
TR L S 5 I R B A 0 06 R LR 3 IR 3.
# 4, NF-«B p65 7F % 41 81 i % 38 (P <<0. 05).,

£ G3 PhRBZERA BFEEP<0.05) , KBSk
PRI JE X (P=>0. 05) s Foxql 7E1E % 4l 4irh
Ik AL A AP R R 2k (P<C0. 05), KX 5 Ik
VR 5 B 43 13 JE K (P >0. 05)., NF«B p65 5
Foxql Spearman #8543 47 ».=0. 365 7(P>0. 05,
)

B3 EHEMEESTHHLF NF-«B p65 1 Foxql EHFKIE
Fig 3 Expression of NF-xB p65 and Foxql in cervical cancer tissues and cervical normal tissues
A Positive expression of NF-kB p65 in cervical cancer tissue; B: Negative expression of NF-kB p65 in normal tissue; C: Positive expression of

Foxql in normal tissue; D: Negative expression of Foxql in cervical cancer tissue. Original magnification: X 100. CIN; Cerrical intraepithelial neo-

plasia
% 3 NF-«B p65 #l Foxql FEE AR CINMEHRBALAPRIEFR
Tab 3 Expression of NF-xB p65 and Foxql in cervical normal tissue,CIN, and cervical cancer tissue

. NF-kB p65 Foxql

Tissue N T e
— + + H Positive rate( %) — + + Ht Positive rate( %)

Normal 17 15 2 0 0 11.76 0 5 10 2 100

CIN 22 15 5 2 0 31.82 0 3 15 4 100
Cancer 44 11 8 20 5 75.00" 30 7 7 0 18.67*

* P<C0. 05 vs normal tissue. CIN:Cervical intraepithelial neoplasia

& 4 NF-xB p65 71 Foxql 5 EHERKRIBIFMEHXR

Tab 4 Relationship between expression of NF-kB p65, Foxql and clinico-pathological characteristics of cervical cancer patients

Ltem N NF-kB p65 Foxql
— + +H H P value — + +H i P value
Clinical stage
1 7 3 2 2 0 0 2 5 0
il 25 5 3 14 3 20 3 2 0
I 12 3 3 4 2 0.061 0 10 2 0 0 0.671 1
Tumor grade
Gl 4 3 0 1 0 1 2 1 0
G2 31 8 4 16 3 21 4 6 0
G3 9 0 4 3 2 0.046 3~ 8 1 0 0 0.182 5

* P<C0. 05, expression of NF-kB p65 in cancer tissue shows positive correlation with the clinico-pathological grade

3 i i [R5 B S PR A0S e o By 9 2 20 g 5 1 4L IE
HE S AT 25 5 5 RO S O Ao b G P S B R SR
A F . kB E SUEH 2P Forkhead & Rel # 5% K

TRIEP LN T2 55 IUE I &L, i — 20

A S E B Z A% N T E2F1 \NF-«B %55 5
B R U AR e AR g 48 000



+ 304 -

B EBERER 2009 4F 3 AL 30 %

XLEEE P K3k # Ok M Forkhead 2 16 P 1Y
Foxql ik B # T8, Rel K& NF-«B p65 % ik
A b9 L B R 33X A A i R A S0 kAR POl
—EEH,

¥R F (NF-kB) J& NF-«xB/Rel Z % ) — 51, i
FLEW A 5 Fl NF-«B/Rel % ., p50 (X Fr A NF-
kB A p52 (X FR N NF-«B2) i A /& & 11 pl0o5 Al
pl00 ZK f# 7= 2 (pl05 Fl pl00 i 43 5l 7= A= LBy Hi
1kBd) , 1Mii RelA(p65) . RelB 1 c-Rel I3k i 1 14 5
724z, NF-«B & p50 Fl RelA 2 i A9 5 I — 8
A, NF-«B &8 7 2 Fh 28 9 2 3 B 1 — i 32 22 11
LS IREN S R R & kN = W oINS = [ON P R
SRR BTG O R R R B SRk, R R A X
30 B F I A1 U] A NF-«B p65 #E 4700 % , & BH
JHHZUT NF-«B p65 =31k, H 5 Mg 20 W

R YIM O, AW S B8R & B NF-«B
w5fﬁﬂﬂ¢%%1&fﬁ%@%$ﬁﬁtij;

— A BE AL IR TIE & Bl NF-«B p65 7£ IF & 41 411
E%ﬁm¢ﬁ§Lﬁﬁayﬁﬂm¢m@%L$
Wik 75 %, A HA G RE VML, X5 FikRkiE
FA -3,

Forkhead & — A~ R M TI6E ) 12 A9 §5 &
WF %KM, Foxql HIZKBEHHFREEHHFZ
— RETE LR U0 Rk T Ak (H H AT HE
BB 19 T A 2 H 4R B R AR TR AR AR A AT
Foxql M3 WL R FE Y SCEkY 38 Foxql
VER AT IR T T2 BRI h Rk R M 64 1% IF B
J R 0 e A R R T R IR R R L A SCEkY A
e A S0 52 58 v 5% 1) H A (37 2248 BT DL 3 NK 41 il
HREH R .CD4 T 41 M 38 5 e 1 B AR, AR AF 58 5%
?ﬁngF?'*ﬁ?E Urh Foxql Rk &, M 2lrh £

TR REAR 3 L g A Ak i — %ﬁ%ﬁ@m¢ﬁﬁl
TEE SR AR Ry IR L, B 5 M o 4 90
%, 278 Foxql TEf A 41 F£IR TR, 5 Ms & 4k
H—EXRER,

%bﬁa¢ﬁﬂ ﬁ%uwﬁﬁémﬁwﬁ
2 AL IEH N4, kAR R B2 5 dk
K s Foxql M NF-«B p65 5 S IR SR R 45 R DG B
SR AR L AN K S H3E S8 T NF-«B p65
55 B0 &R 06 FR L Ok S I YA T IR T
P T RARYE . RIATSEE IR AL T Foxql 788 Hi
FE LU AR L 45 A X Foxql B HIIRERI 437
M Foxql 1844 i) 41 f o 22 1y e ik I 5 8 390098 R A=
H—EFREFR, B NF«B 5 Foxql & H %Kik LMW

A M R 7R X 2 AN FE SR 1 7R B &
53 SR 4 N [R) () 4 3 8

(R AAEELERARXABAKLARAF
RE_FERERFKEERRKEMN T, &FHEH L
EHRAEARLARAGAEREH T ARXBAS AT
T mR AN A I, LR K EE K RER
FEMAEREANERFLTHHFHD

[Z % X #k]

[1] Boulet G, Horvath C, Vanden Broeck D,Sahebali S,Bogers J.
Human Papillomavirus: E6 and E7 oncogenes[]J]. Int J Bio-
chem Cell Biol, 2007, 39:2006-2011.

[2] Liu X, Clements A, Zhao K H, Marmorstein R. Structure of
the human Papillomavirus E7 oncoprotein and its mechanism
for inactivation of the retinoblastoma tumor suppressor[J]. J
Biol Chem, 2006, 281: 578-586.

[3] NiuX Y, PengZL, Duan W Q, Wang H, Wang P. Inhibition
of HPV 16 E6 oncogene expression by RNA interference in
vitro and in vivo[J]. Int ] Gynecol Cancer,2006,16:743-751.

[4] Fidan I, Bozdayi G, Rota S, Biri A, Gurelik F C, Yuksel S, et
al. The relationship between cervical human papillomavirus in-
fection and apoptosis[J]. Clin Invest Med,2008,31:168-175.

[5] Wu L, Goodwin E C, Naeger L. K, Vigo E, Galaktionov K,
Helin K, et al. E2F-Rb complexes assemble and inhibit cdc25A
transcription in cervical carcinoma cells following repression of
human papillomavirus oncogene expression[ ] ]. Mol Cell Biol,
2000,20:7059-7067.

[6] James M A, Lee J] H, Klingelhutz A J. Human papillomavirus
type 16 E6 activates NF-kappaB, induces cIAP-2 expression,
and protects against apoptosis in a PDZ binding motif-depend-
ent manner[J]. J Virol, 2006.80:5301-5307.

(7] RKWE.BR A BRI FH ., RIS B s I F «Bp65 76 F & 3
B PP R I8 B R SCLT DL v R R R 4 4 4, 2005, 34 140-
142.

[8] Hong H K. Noveroske ] K, Headon D J. Liu T» Sy M S, Jus-
tice M J, et al. The winged helix/forkhead transcription factor
Foxql regulates differentiation of hair in satin mice[]J]. Gene-
sis, 2001, 29.163-171.

[9] Hoggatt A M, Kriegel A M, Smith A F, Herring B P. Hepa-
tocyte nuclear factor-3 homologue 1 ( HFH-1) represses tran-
scription of smooth muscle-specific genes[ J]. ] Biol Chem,
2000, 275. 31162-31170.

[10] Jensen E H, Lewis J] M, McLoughlin ] M, Alvarado M D,
Daud A, Messina J, et al . Down-regulation of pro-apoptotic
genes is an early event in the progression of malignant melano-
ma[J]. Ann Surg Oncol,2007, 14, 1416-1423.

[11] McGarry R C, Walker R, Roder J C. The cooperative effect of the
satin and beige mutations in the suppression of NK and CTL activi-
ties in mice[ ] ]. Immunogenetics, 1984, 20; 527-534.

[AxHmE\E] I &



