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FOXQIFERRBRFL LN BEFRRERENX

mEEY NEY ZaE Bag> R OFH”
(B AL 7 B T AR T, 5K 5 0 075000; 24 MM F B E B, 6 M 318000;
M BRI I AR 24 B, M 325000)

#ZE KA Real-time PCR. Western blotZ %, J& £BA %A F K AE 3Lk 4R & (papillary thyroid
carcinoma, PTC) 4% 5 iE % ¥ K A% 248 4% F L3k #EQ1(forkhead box Q1, FOXQ1) mRNAZ & & /i
K, 2t AT H 5 PTCIE Rk BAFAE 8] 49 X %, IITFOXQIAPTCA £ K& F 69tk R . R4
2 87, PTC¥FOXQl mRNAZ E A KT & T EF FHRBUELE, KT LR A %ITFEL
(P<0.01); FOXQ1 mRNAZ & & Jil /K-F 5 PTC & F B4 4545 R TNM 4 £ %5 048 X (P<0.05), W 5
MR S IR AR T AT TR K] £ 7 L2 E 435 F X(P>0.05). FOXOlE
PTCY & & A R EAKE L5464 . TNMA 69 EA8 £ 38 712 % G £PTCF 7T 4L B A 1R 5m A5 A .

X8R FOXQI; HURBRFLICIRIE; W ELEH R

The Significance of FOXQ1 Expression in Papillary Thyroid Carcinoma

Wu Huihui'?, Shen Qinyan*’, Li Yibo'?, Chen Guanhua*’, Liang Yong'**
(‘Department of Graduate Division, Hebei North University, Zhangjiakou 075000, China; *School of Medicine, Tuizhou University,
Taizhou 318000, China; *The First Affiliated Hospital, Wenzhou Medical University, Wenzhou 325000, China)

Abstract This study revealed the relationship between forkhead box protein Q1 (FOXQ1) expression
levels and the clinicopathological feature in papillary thyroid carcinoma (PTC). We investigated the role of FOXQ1
in PTC development using Real-time PCR, Western blot and immunohistochemistry to detect FOXQ1 mRNA and
protein levels in PTC and normal thyroid tissue samples. The results showed that the FOXQ1 mRNA and protein
levels in PTC group were higher than normal thyroid group (P<0.01). The high levels of FOXQI mRNA and
protein were positively correlated to the status of lymphatic metastasis and the stage of TNM in PTC (P<0.05),
but no significant relationship with gender, age, tumor size, concurrent Hashimoto’s thyroiditis (HT) was identified
(P>0.05). These results suggested that FOXQ!1 might play an oncogenic role in PTC.

Keywords  FOXQI; papillary thyroid carcinoma; lymphatic metastasis

FOIR IR 2 N i R i ISR R, 4, B R R B R R AT A 35%), £110%PTC
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IR ¥ (papillary thyroid carcinoma, PTC) & H IR AR & FUPTCR A= J & J& (1) 73+ WL AR 7t L4 B
BONHE MR, 29 5 B FR R 180%™ . RS A EER L. X kHEQI(forkhead box Q1, FOXQI)
SrPTCHEF M AR m . KM TG R & B8 T Xk HE (forkhead box, FOX)# s A T K

Weke H 1: 2016-06-24 #2352 HI: 2017-02-07

WA E AR 2 G (LS LY 14H160036) 1 &5 1 S~ Be 5 4 2 e (5 2014QN028) B W iRl

*BEIEH . Tel: 0576-88665191, E-mail: liangytu@aliyun.com

Received: June 24, 2016 Accepted: February 7, 2017

This work was supported by the Natural Science Foundation of Zhejiang Province (Grant No.LY 14H160036) and the Youth Scientific Founds of Taizhou
University (Grant No.2014QN028)

*Corresponding author. Tel: +86-576-88665191, E-mail: liangytu@aliyun.com

X 2% HH RS [R): 2017-03-20 16:54:33 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20170320.1654.014.html




420

RSN 8'S

R, BLE R ILZ ANFOX A 778 MR AE ek e it 72
AR P i I R OR, FOXOL2FOXH: [
FIEH )X — 5 M KA VISR B R R . A
FLR M, FOXQ1 8 F T 1E 2 P AN [F) 28 1Y g 1) i A
R i R R e A B B AR R, DD R 3 A F
HORRPEIETE . T, T2 ME T . MR
S 96 4 b B2 18] J5i %% AX.(epithelial-mesenchymal
transition, EMT)%§ J7 [, {H L AEPTCH 4 7 7E [E 4
HP AR DL ET

1 #5753

1.1 ##

L1l WARAZHAKE 201459 H~201549H
& B B T 37 % 5 e SRR AR U Bk ) FECER i
HARA, HAPTCHL 7061, B BRI 45 %555 1F
HUR IR 450 . B A2 bR AR 25 B2 Wik
S, FFHERR R AR AN H A L S0 e s, BT R
RATI AR B UM G IT o ARSI AT bR AR, R
A O R R K8 I & s R s 5. PTCA
H B PR 166, Lot SaM9l; AFI$23~69 %, H AL AT S 44
% PR RS AL 52761, A IFAAS IR HDIR IR 4 &
54, WEERIRRAS 2 A B AL K e S, S By, —
5 B T80 CCUKIRIRAF, HAR F10%45 /K B AR [E &
%M.

1.12 £ZHZMERF  Real-time PCRKXFHABIA
7] [1)StepOne PCRAX; T Ff. HL ¥k i K 7% El1AE 9 52 [F Bio-
Rad A 7] [fJMini Trans-Blot; ImageQuant LAS 4000mini
Kk AU H R EGEAT] . %Pt AFOXQIZ it
FEHUIR. 2E 5T %GAPDH . 77 [ 5T 44 1 F Abcam 24
#]; Trizol RNA#HE B 71 8 H Invitrogen A 7 ; Quant
cDNA. SuperRealPreMix Plus(SYBR Green)i il &
BT R RHA R A "3R4t B sl i e T
W) TR AR A BRA 7 & B, SDS-PAGE#E i
B & 5 E s RAEVIRH A R A R ECTR G
W E Millipore A 7] ; fe & 2H AL A6 I3 55 & X DAB
BTG B AL RS E R A IR A F .

1.2 XA

1.2.1 Real-time PCRA&MIPTCLL 4R, % FARARLE
L ¥ FOXQI mRNAK-F S HLRIEALRNA
J&i, AN e FE TR SE RNA 2 EU A AR, B
JIEE i 5 F2 P 9k 36 31E L 5 1, $4 R AR Quant cDNAH
—BEA R B UL A BicDNA.  Real-time PCR

X I SuperRealPreMix Plus(SYBR Green)i®t 7] &1, H
2 uLA A cDNARC 520 pLs S A &, #hn F 4
PEBEAT SUBE: 95 °CTRAEMES min; 95 °C 30's, 60 °C 30 s,
72 °C 30 s, 40 MEH . LAGAPDH N %, & FEA
M7 E AR SEIG3IR . MR, FOXQIM E R 51409 5
N: 5'-TCG CAA CTT CCA TTG ATT-3'F15-TCA CAC
TCA GTC ATA CCT-3"; GAPDHI) F R 514045 559
5'-CAT CAG CAA TGC CTC CTG CAC-3'#15-TGA
GTC CTT CCA CGA TAC CAA AGT T-3'. RN &5
JEtH RGBT E R, RN E &5
FOXQI mRNATE S HLREAR [P RIER

1.2.2 Western blotiE A4 MPTCLL 4L . JEF ¥R AR
LFFOXQI&Z & M K-F & AR AR A
Ja N 2H 2R 58 3R U (FZ T-PER - PMSF=100:1
Be i), UK b7 o 220k, AR B 1, BCATE I E K L,
hnid & EAEZE R, 98 °CAZ 10 min. 12% SDS-
PAGEMZ /7 & & 1 A FE &, M50 B (A i 72 2
PVDEJE b, 5%t i Wk i 4 P11 b, 23 I %
It AFOXQI1$t 44 (1:1 000). GAPDHFT #4(1:1 000),
4 °CRIFE K, B SRR =5 fleG
HU(1:10 000)E IR F 1 h, ECLAL 2 & 6k 7 it
5 min, VL 5 BEIR BASAX B SRR, AR b 5y
M sEa6 45 3, LAGAPDH AW 2, 13 HFOXQ1 5 i
AR K

1.2.3 %A LAALFAMPTCL L . EF FARARLA L
FFOXQ1#9%& & Fik-F Wl R R4 10%
MR GARE 2 K. AR EEST R, BE
N3 pm, VIR ks 20K, KA S SRR B S, 3%
HLO, K P YR b S A, 1 2 3 AR P
ZBRAERE R, FHPBSHiIBEFOXQ1H14(1:170), 4 °C

SR FEPEY) Fr o $ i B b 2 2040 — 28 0K
) vk B R R B S T IDAB U, 2
M P B EtE, BE s )E &b kM, 3
ARG G dn iz, BiKE G S5 N Mg I
W& SEG &8 5L A W bR vE AR BE Carcangiul: & =140 7
15, YA M A € 5 AN BH P A ) . S R
(400x) "~ 151 Fiti AL ZE B SN ALEF, 11 25004~ 24 /4%,
Y, W5 e P T A PR A . A R DUE
B IR FRE O AIERAE (710 04 1. 24 345
BH 1 40 0 5042 <5%- 5%~35%- 36%~70%F1>70%
SAHIAEEN 04 1. 24 3%r. DL BRIV <3



HEEL: FOXQIEFARNMEA SR h R IE K2 X 421
DHENNAERIE, 4~95rF NMHMERIE . LIhss R 2.1.2 FOXQl1% & it /K -F Western blotfa M|

FH P A SIZ 65 XUE e
1.3 ZitE o

4t it 2 43 A 4 K FISPSS 21.0% 1. 5 41 H
DR A 2 G 92 240 25 R ) 1 7 BL 4 S PTC AL 4L
FOXQI & [ B 4 32 175 . -5 1 A 7 5 2 5 1) ) 5%
RISRF P RR . PANREAS Z 18] 135 B e R e
55, 1F 5 Rk H 2 bR 1 V% (meantS.E.ML) KUK,
P<0.05SNZEFH G2 X, P<OO0UNERH LH
IR =

2 H#R

2.1 FEARIERRIRELFFOXQI mRNAFIE
BRKFEEE

2.1.1 FOXQI mRNAK-F 45 HHKERFOXQ!
5 W2 FE Rl GAPDHIY 175 fife ith £ Je 4 14 ih 26 1 25
Meltiffi 28 35 7R 5 S5 P B, 3% B 0 51 W — SR A=
A, I IR BT B 1, CiEiRaE, Sk A I .
PLIE S FUR IR 4L o HE, SR 295 i L FOXO1
mRNATEPTCA L A X 7K 7 41.52240.022,, 52
U 45 B ZEPTCAL T FOXOI mRNAJK B & 5
TIEHE FURIRA, 2 7 Gt 5 & L(P<0.001, &
1A).

(A 20-

—_ sk

o

E 1.5 1

p

Z 101

(]

=

=

2 0.5+

0 .
PTC Normal

B) 1 2 3 4

D - — —

FOXQ1 £ H )i 7 FAR M LIRS T HOIR i 40
2R IR AR S KT 43 1) 9£0.977+0.018 0.672+0.013,
TEPTCZHZAHHFOXQ1 8 1 B /K1 B I ey T IE 3 HR
RRZA LR, 72 573 Giit 25 L(P<0.001, F1BAIE1C).
213 HAEALMFER  GEAMRSNER, 7E
FHODR MR 2L Sk R e 2 TR 5 FOIR IR 2H 21, FOXQI1 R
153 58 T 4 o R4 A, DRSS R = (E12). TE
PTCZH A IE & HUR AR 4L 4R, FOXQI % A J5i BH 1
Ay 1 N81.43%(57/70)R142.22%(19/45), W5 ¥ 7 5+
Bt 2Em L (P<0.001, £1).

2.2 PTCHFOXQ1 mRNAKZEARKRKESIGK
RIBFFHER L R

22.1  FoRARIL KK IBFOXOI mRNAKF 5 16 &
A B AFAE ) K & IR IR 7L Sk R 98, FOXQ1I
mRNAZK P75 £ itk T 25 5% 7% S ~TV IR 451 B 3
Tk LB RE B 1 S I~ B, 22 5 Geit-22 i L
(P<0.01), M5 BHEHIPER . FE . IR KN B
B HM A T IR R 48 T B S AH D618 (P>0.05, #2).
222 FARRILKLKRE PFOXQIE & KT 5k
ARIRIZHFIER) K % Western blot4h KW, PTCH
FOXQI £ H 5t 7K1t 5 9k T2 45 % 7 A TNM73 3 %5
PIMEOG, 2590 Gt 55 L(P<0.001, 2).

© 12,
*kkok
o)
>
2
£ 034
Q
2
a
[
2
= 0.41
o)
o
0-
PTC Normal
5 6
FOXQI

A: Real-time PCREZJIA1Z1H FOXO! mRNAZKF-. B: Western blothzillFOXQ1 2 (1415 7KF, by o — R S 4 R IR 1~3: FOIRIRAL SR
4~6: 1% HURIRA. C: EEAMDSRIEBELTH . BE DISEEREIRZR, *¥4P<0.001, 15 1E% HFUARMRA SUR L

A: the relative mRNA level of FOXQ! in tissues detected by Real-time PCR; B: the protein levelof FOXQ!1 detected by Western blot, this is one of the
experimental results; 1-3: papillary thyroid carcinoma tissues; 4-6: normal thyroid tissues. C: statistical analysis of the relative protein level. Data were

presented as mean+S.E.M., ***P<0.001 vs normal thyroid tissue.

Bl FERERIRRELN HFFOXQ1 mRNAKEH FRHIKF
Fig.1 The levels of FOXQ1 mRNA and protein in two different thyroid tissues
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A, B: IEFHURRALZL Co D: HURIRIL LIS, AL C:100%; By D: 400%.
A,B: normal thyroid tissues group; C,D: papillary thyroid carcinoma group. A,C: 100%; B,D: 400x% .
E2 A FRBRFL SR & IE & K AR AL FOXQ1E A Rk F
Fig.2 The levels of FOXQ1 proteins in human papillary thyroid carcinoma and normal thyroid tissues determined by immunohistochemistry

®1 BRI AR ERERFRRALKPFOXQIERFUKFHILLE

Table 1 Comparison of FOXQ1 protein levels between papillary thyroid carcinoma and normal thyroid tissues

! Bil% FFH ik 2 PfE
Groups n Positive Negative P value
Papillary thyroid carcinoma 70 57 13 18.786 0.000%**
Normal thyroid tissues 45 19 26

***P<0.001.

2 BRBRELMAEFOXQ1 mRNAFIE B Bk F SR RIRFFER X R
Table 2 The relationship between the levels of FOXQ1 mRNA and protein with the clinicopathological features in
papillary thyroid carcinoma

AR 15145 FOXQI mRNA , PfH FOXQIH , PfH
Variables n FOXQ1 mRNA P value FOXQI protein P value
Gender
Male 16 1.523+0.056 0.010 0.992 0.914+0.052 1.882 0.064
Female 54 0.995+0.018 0.995+0.018
Age
<45 36 1.519+0.030 0.151 0.880 0.998+0.024 1.168 0.247
=45 34 1.526+0.332 0.955+0.028
Tumor diameter
<2cm 51 1.505+0.025 1.291 0.201 0.970+0.022 0.579 0.564
>2 cm 19 1.569+0.045 0.994+0.034
Lymphatic metastssis
Y 27 1.606+0.026 3.194 0.002%* 1.055+0.026 3.663 0.000%**
N 43 1.470+0.030 0.928+0.022
TNM stage
T+II 56 1.492+0.024 2913 0.005%* 0.941+0.019 4.365 0.000%**
1I+IV 14 1.645+0.039 1.120+0.034
Concurrent HT
Y 54 1.519+0.023 0.277 0.783 0.987+0.020 0.981 0.330
N 16 1.534+0.058 0.944+0.043

*#P<0.01, ***P<0.001.
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®3 BRI SR EPFOXQIEB R R SIRARIEFHER X &
Table 3 The relationship between the positive rate of FOXQ1 protein and the clinicopathological

features in papillary thyroid carcinoma

Ak Gk FHE F 1 P
Variables n Positive Negative z P value
Gender
Male 16 15 1 1.160 0.281
Female 54 42 12
Age
<45 36 30 0.178 0.673
=45 34 27
Tumor diameter
<2cm 51 40 11 0.505 0.477
>2 cm 19 17 2
Lymphatic metastssis
Y 27 26 1 4.924 0.026*
N 43 31 12
TNM stage
I+ 56 44 12 0.714 0.398
+1v 14 13 1
Concurrent HT
Y 55 44 11 0.046 0.831
N 15 13 2
*P<(0.05.

223 FOXQIZ& & /7 Fat % 5PTCIS Rk FLAFAEHY
X % FFOPR i 7L Sk R g8 4 2R, FOXQ1 2 1 it fH
PE 2 5 30 T 45 3 7 19 0L AH R (P<0.05, 3R3), 15 &
H RS R MR RN TNMAHH KR R B &
FEMFAS [CHAR IR 28 T BH 2 AH G ME(P>0.05, 3K3).

3 g

PTC /& FR i 1 E S 3R A, iF — 1 4F
RFRIFHRIGIN T — 5, 2RI G S PR
M, Uk AR R R R R R HPTCRE #
A A T R R INF [) f L PR ERT. MR AR IR IR R 2%
(Hashimoto’s thyroiditis, HT) X FR M 14 ik B2 41 g 14
B, & FOR R o W RAE PRI, J& B 5 fe
PEP A, PTCHE d i K AHTH 520%~25%, W&
() J2& 75 47 5 AH 51 B R 58 202 H A 4 B0 5% E

HAHEOR RO BEFE, B R A 8 D ied 4 2 11 B0 [R] U
& B1(V-raf murine sarcoma viral oncogene homolog
B1, BRAF). RasZ75. Ret/PTCH HF%5 5 A o 45 Al
PTCHR A F i 5% 2% 1), AR SIZ 06 =5 th o) 240 i 448 B
I3 G HR) 4T HA 5 % 3l B TN oteh B I 5t UL
I -3 (phosphatidylinositol-3 kinase, PI3K)/Akt/
PTEN(phosphatase and tensin homologue deleted on

chromosome ten){5 5 8. /58 1 FUAH B AEH 1)
i T 1 (gankyrin) &2 B 5 A 54840 55 18 22 DR 3Rk
1T THEF, HUE SPTCH KM, MPTCHFOXEK
RIX— SR Z 28 BL RSB VA S I R 2R v T A A
W18, AR5 E LRI PTCSFOXQI [ AH 5 1t
Hor W H AT RER 73 FHLH] .

FOXQI%: K J& TFOXH: N &K %, Wi — R
FIFOXF M FIN 1. ZEBER B NZ, 78
FOXA~S 19N W51 H A, NI 2 )
FOXE H 43R+, FOXZFKRE H R Ihfe i &
Z A SRR, FORAS TR 7 5 MR R A
RIEFERLA R, Hoh 2 NFOX S K 7 AT N R
Uit RN 2 2 5 L 22 AME 5 T B S e e g (1)
A S R, TEJRE BT TR T R D iR B8 e
J7 R S50, 20014F, Bieller5! g 1k 7y B 9 % 52
HAARFOXQIE FI I, & A T AN Ak6's & s ik
FEE25.3 X (6p25.3) 5 K gt . HHFFLIUEM, ZEA
REANRZHHLA T ZRE, ZHRBEEE,. B
Jo i (1) 43 Ak FL AR AT 5AR AT LS B0 H AR R A Al i
(natural killer cell, NK)4H it T G &k 2k, CD4"T4H Jig
WTE Re 77 PR, s2m Sk O HFOXQ1 X RE i it
H4 INNF-kB(nuclear factor-kappa B)i& 14 F1 (1 41 g /i
#-2(interleukin-2, IL-2)[¥) 73 W, & T M v 10 2
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5 G2 AL SR 5T R, FOXQIFEA
) 2 g ZH R R AP AR R A e, HLS IR i R A
R R RS B IAR K

A 5286 5% F Real-time PCR. Western blot & %
958 21 Ab VE B RPTC M IE & HIR iR 4 21 HFOXQL
mRNAS & A i K 1 % 5F. 45 3 EoR, PTCH
FOXQI1 mRNA L & A /K P& T IE W A4, %=
SRR ERE R R, SFOXQUEN. 4iH
P LRI 25 B R R T A R — e, K
W 5T 3 B, FOXQITEA R ifgd i R IA T AR
FE, AREEM R, WHETE. SEE. 8
e FLEE. ONEUE. MR s RIA, e R AR
Tl Je B S AR AR 7B BTN A, AN [ iR
FOXQII¥ AN [A] 1k 1] fig £ T BL R HLH]: FOXQ1A
T BE AE 12 12E 40 B 5 B3 2 (D1 (cyclin D1). 41 i J
W R HE(cyclinE). L& N & A K K F--A(vascular
endothelial growth factor-A, VEGF-A)F14H fig Fi HA {&k
HPE B4 (cyclin dependent kinase 4, CDK4) {13814,
A N I CDK A 2 [9(CDK inhibitors, CDKIS), 1F
WA A T, M ReSE B P2 RN A 31 X 3, B
B FAP215RIE, A0 a1, AR L R
7N, fEPTCHY, FOXQ1 1] feidid /iy & K 45 H A 4
F o B4k, Kanedae!"I7E 45 B i (K0T 50 R BH, #4)
HEFOXQ1 it 3R 1A I Je 4l B ok v HE L4 T 2510155 &
FI4n g T, BB R VEGFE-AME 3E il g 1 i
e . Ak, FOXQIR i 2 54 i fiWntf5 5@
S PSR E T8 P 3 e ke EE AR O, 2P
Y] TFOXQIMfE@ I Z Mg R 25 T MM I K
rEEERE.

AW T 45 % W, PTCAL 41 HFOXQ1 mRNA
58 A K S5 PTC B 45 % 4% %5 U1 AH 9%(P<0.05),
H.Real-time PCR % Western blot4h B K LR X 5
TNMZ A 5%, Gafe 44k 25 vl Re R e AR & /b oK L
B R4t 2 X, TIFOXOIFE B SR, F#s. B
Jo KN BT 15 G H A A TR HDIR T 98 S PTCIG PR s 2R
FREJCA M, $2/RFOXQLA e 2 5 | PTCAH I
12 8 ¥ b FEAE vy 2 e vp e B AR, T 5 PR
AR % e Ik BV IR 4 28R TG B S AH DG . EMT
F2 b R A R ) TR 4 R 1T B AR 28 e
JI BB LR, 2 0 7L R I, FOXQIE %
AN bR v AT 3 i 5 S EMTAE 3k piRe (112 28 56 4%, 12
I 43 T WU ) A7 AE A R 5 S 20 Zhang %52

7E FL AR W 78 b Rk B, FOXQI2 i8 it B #4545 3
E-415 &b 4 H (E-cadheren) 3. R (1 J5 2 1 X 0 i H 3
15 T B 2 2 #EEMT, H TFOXQ1%Z ¥ fh A4 K
“F-B(transforming growth factor-B, TGF-B)ifi#%, LAk T
TGF-B/FOXQ1/E-cadherin/EMTAS 538 i 1M 7E Ho At b
J&d 1, FOXQ17 JE H % 1 ¥ E-cadheren® 1A, 1M /2 il
1 I FEEMTRERE ) 2R - [A] 365 S EMT A AL,
15 9 45 A B 45 & B 18 55 H12(zine finger E-box
binding homeobox 2, ZEB2) )5 &) -_ i HFRIAR, 7E4%
H 7 9 HPOXQ1IE i i #2 Twist1(Twist family basic
helix-loop-helix transcription factor 1)[#]4%1% 5 EMT
RAEP AR AR R o R b 0 A S R B
(neurexin 3, NRXN3)J& &) 1K [a]#1% SEMT K 424,

25 L Pk, PTCHFOXQI = 238 7] fig 55 4%
JiRE R A I e R T DR B DR 1 R e s R O
FOXQUIEPTCHW 47 Jyrh Ve - I BRI J o
VA R I OC B Rl 7. EMT A Wntf5 5 18 B S0
KRB Rt — B0 gt .
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