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Abstract: [ Objective] To investigate the molecular mechanism of PES1 promoting the proliferation, invasion and mi-
gration of papillary thyroid cancer by upregulating the ERa/ERB protein ratio. [ Methods] The protein expression level of

PES1, ERa, and ERB in normal thyroid tissue specimens and PTC tissue specimens were analyzed by immunohistochem-
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istry. We preformed Western blotting to detect the expression of PES1, ERa and ERB using human PTC~derived BCPAP
and K1 cells and normal thyroid—derived Nthy—ori3—1 cells. In Nthy—ori3—1 and BCPAP cells, Western blot was used to
detect the effect of PES1 overexpression and PES1 knockdown on the ratio of ERa and ERB protein expression. MTT and
Transwell were used to measure the effect of PES1, ERa and ERB on the proliferation, invasion and migration of PTC
cells.[Results] The protein expression level of PES1 and ERa in PTC tissues was significantly higher than that in normal
adjacent tissues, while the protein expression level of ERB was significantly lower than that in normal adjacent tissues.
PES1 and ERa protein levels were gradually increased and ERB protein level was decreased with the degree of malignant
behavior of PTC patients. And PTC patients with large tumor size, ETE, LNM, high BRAFV600E expression and high
TNM stage (III-IV) had higher rates of high PES1 and ERa protein expression and low ER protein expression. In Nthy—
ori3—1 cells ERa/ERB protein ratio was significantly less than 1 (about 0.43), however, in BCPAP and K1 cells ERa/
ERR protein ratio was significantly greater than 1 (about 2.25, about 2.82). The protein expression level of PES1 was posi-
tively correlated with the protein ratio of ERa/ERB. The overexpression of PES1 made a significant increase of ERa/ERB
protein ratio in Nthy—ori3—1 cells (about 2.54). The down—regulation of PESI significantly reduced ER&/ERB protein ratio
in BCPAP cells (about 0.41). The down-regulation of PES1 decreased the proliferation, invasion and migration of papil-
lary thyroid carcinoma cells, while the overexpression of PES1 significantly enhanced the proliferation, invasion and mi-
gration of papillary thyroid carcinoma cells. [ Conclusions] ERa and ERB are co—expressed in human PTC tissues and
cells. PES1 modulates the balance between ERa and ERB by elevating the ERa protein level and simultaneously reducing
the ERB protein level, then up-regulating the ERa/ERB protein ratio and promoting the proliferation, invasion and migra-
tion of PTC cells, and then promoting the occurrence and development of PTC.
Key words: PES1; ERa; ERB; papillary thyroid carcinoma
[J SUN Yat-sen Univ(Med Sci),2020,41(4) :515-524 ]
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FR R 3L 3k R 9% (papillary thyroid carcinoma,
PTC ) 2 FR R 98 P fe i LB 4l R4 2R 24
i B 80% , 3T 4T 5K PTC 1Y &0 R &2 L FH#a
B NF B B4 2 3] PTC 16 22 1k Y 0 R
BB 3T, LA )5 PTC KRB W T
R e R BRI Mt 5 B PTC ™, X
SR 4 26 W 3 R (17B—Estradiol , E2) 7£ PTC /1Y
KA VKRB REPEREEERN . B2 X 40
Y 32 202 38 3 WV R 2 /K ERa FIERB A 1Y,
ERa 1 ERB 7E AF-1 Hl AF-2 If RE 45 ¥ 5 10 A
28% 1 58% B[R o 2544 () 22 5 ' B 1)
REMIASTR] o 7EMES R AH IR b, ER o {232 iR
K kR T ERB A0 AR 0 & A K & ERo/
ERB & A R EE AT 1, 5 5 50 2 I 7%
B M g A257 Pescadillo (PES1) J& 78 8 9% 306 %%
SRR A B D G & B EE T R B, E
& — R R Ak R SF Y B T, AT BRCT 45 44 35
(BRCA1 C—terminal-domain) , 7£ DNA & | F1 44 Jitg
J R T R E AN, S AR A SR
Tl UL K Jfges 1 2 HE R A ORI I AR R A AT
58 % B PEST 5 FL MR 98 F1 B 595 55 M 50 25 AH G i

S ) R A R R YRR DG B O PES] 7E PTC
R AF 5T P AR 4 TE T o AN BIF A o A
925 2H Ak ¥ 46 PEST . ERa 1 ERB 75 1E 3 FIR
A AP, J PTC L2 i) e 3K 15 L , FH Western blot
43 ) K I Nthy—ori3—1, BCPAP Fl K1 1 PESI |
ERa Fl ERB B 3R A1 O, DL & PEST & 3% 35 A1l
PES1 T i} X} ERa/ERB & [ 3 3k 2110 52 i
5% )5 i 3 MTT F1 Transwell /N3 3546 1] PES1 . ER«
FIERB 2 1 22 15 7K 4T PTC 40 i 384 58 = 28 FiliT
R BIF

1 #H#E57*

1.1 ##

Wi B i PR IS LR 2 e B s B — R AR
o FLIZ A PTC (4 2H ZUbR A 200 BI1E S 5250 20 , L
R X g 1) 98 55 T A 2UBR AR 200 B4 Ry X6 R4
WF9E 07 ZA5 3 H PRI 7 KA PR D1 2 AL , e
BB HPAFANE R . ARSI T HIE & HUR AR
4l Nthy—ori3—1, 5 A\ PTC 41 i 2 BCPAP i 7
s SR George G.Chen (4% 21 .
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1.2 FEXF

e g 21 242 SP kil &, DAB 2 (4,30 &
(bt 2 &t A wl) 5 Tol 21 RPMI1640 B3 351
RPMI 1640 3% 37 W 6 4= 1L 7% (FBS; 2 [ Gibeo 24
A ) s JBREE I RIPA 24 \BCA 28 1k B2 i i
& .SDS-PAGE Bt e ik 7l & | i BN 3l fb 2% % o
FECL(EE = Ky ] ; il Y 88 1 Marker (32 [E BIO-
RAD 28 #l) 5 3£t A PES1 HT4K (32 [ Gene Tex 24
Al PN ERa btk Saht N ERBHUIR b A B-
actin UK P E —Pr BRI R 9T (Bioworld 28
7)) 5 173 -ME —_ % . PPT . DPN MTT i 5| & . DMSO
(Sigma 23 F] ) ; Matrigel 3 i 12 ( 3£ [E BD Biosciences
NEGID) ; Lipofectamine RNAIMAX (ZE [H Invitrogen N
GiDE pcDNA3.1 IR (Invitrogen) ; PES1-siR-
NA | PES1-overexpression vector, Scrambled siRNA |
Empty vector P8I ( A TAEY) TRARAA) .
1.3 REHARANFE

e 1 U e ek, B R o A -1 4
ALy il (sreptavidin—perosidase , SP) Jll i€ PES1 ,ERa
M ERB W E R IEN . FELE N . OK A LUrA
FH 10% FRE [, A S, 4 wm 22 0) [ Q4
ZLY) 7 I H R B s ORI IR 41 £ 95 CHL &
52 5 @3%H,0, BT P9 L A AL P s i in— bt
(1: 100 7 BE2E TN PESTHLIAR ; 1: 100 Fi B et A
ERa HifA . 1:100 4t A\ ERB HilK )4 Cil 1 ; @i
IAEY R P CEPU /i) ; @A HRP Fric
SERE R =) 37 °C, 30 min; ®@DAB &, i
PBS B —H, 1 B X
1.4 HErisHR

g G 4L (THC) BE43 1 6 44 WLEE DA
XUE &1 FHESE R . THC PEA 5L T e {0585 32 Fi
PHMEANIE A b RN O ge (8 ) (1 (555 () |
20 EE YL fa ) 3(FR YL ) 5 B 43 L Ry 0(<5% FHAE 4
Ji1) 1(6% ~ 25% BAPEZRAE) . 2(26% ~ 50% ) B 140
ML .3(51% ~ 75% FHYEAIAE ) (4 (>75% BHPEZ L) o
58 JEE R ET 3 H ) 0 B5OR B e 241 THC 143 O ([
) +(1-4) ++(5-8) +++(9-12) . AETHITH
B O ) R+ (1-4) A BIPEMRFR A 4 5 ++(5-8)
Fl+++(9-12) Ky PR S IR 4 .
1.5 ZHRaEEsF

B 1E H HUR R 4B Nthy—ori3—1 L &2 PTC 41 fifg
Pk BCPAP 8535 T 4% 10% FBS. 100wg/ml 5 %5 2% I
100 U/mL 75 75 X i) RPMI 1640 15 35 £, & T

37 C ARG EL 5% CO, MR FE IR B A vh 3557, 2
JH 0 B A | FR A A0 B A RS HEA T B AL AR, X
b4 Ga el N E Y USSR e
1.6 siRNAZELFNTFRIX

H P& Lipofectamine RNAIMAX i FH 15 BH 45 X
Nthy—ori3—1 4 Jiti 1 BCPAP 4il Jfl #F47 %% 4% , siRNA
BRI AN R : PES1-siRNA: 5'-CCGGCCAGAAGATC-
ATGTTTGGCAACTCGAGTTGCCAAACATGATCTT -
CTGGTTTTTG-3" ; Scrambled—siRNA : 5'-CCTAAG -
GTTAAGTCGCCCTCGCTCGAGCGAGGGCGACTTA -
ACCTTAGG-3’ . #R#& Lipofectamine RNAIMAX [
i 7 T 68 FH 1 I % siRNA %5 Yt 2] Nthy—ori3—1 48 ifg
FIBCPAP 4 h . K555 PEST I 58] 32 4 J7 5] Xof
N ) PCR ™38 | BEAfi A peDNA3.1 F R34, MR %
16 B 45 H Lipofectamine 2000 112 5% i5 #4) 22 {4 55 Y
AN AR . SR UL 5 48 h IS AR A0 Y, $ W4 g
SR AT IR S50
1.7 EARBRENHLE

FRE LI H KA PR B Al R4 7434, Y B
I 24/ Nthy—ori3—1 i A1 BCPAP 41l g, £ B 40 fifg
B K30 pg 140 IR A E RS JEAT 10%
R BENEERE L7k (SDS-PAGE) /385, 145 WL %
B 2R LM (PVDF) L, B 5% 1Y RS 175
FrEfHT 1 h, PBSTHERR, I ACRH I i B I i 1 —47e
4 Cit . PBST ¥k 3 ¥R, BYK 5 min, il 41,
37 CH#H 1.5 h, PBST PR )5 F ECL &6 it
Bio—Rad & i BUR R G0 R EUZ 400 H 1450
SEEGTE R 3K
1.8 MTT &4 patEsE

F MTT #5461 Nthy—ori3—1 Fil BCPAP 4 Jity fi%)
TRANFEBE S . AL A5 | Al P2 i
T o B AN 3R TE 96 FLAR B, 5 FE A 3 000 4M/4L .
BT FR T 37 CL IR 8 5%CO, M/ 46 W E
24 ho 4B EE S 43 4L Ab BRAN A , 4k 2215 9% 48 h,
FFLIMA 20 WL MTT( 5 mg / mL) 4kZE8555 4 ho ¥
FregRBeBR 2, AL A 150 L DMSO, 7870 15 i
JH ELISA A2 BN AE 570 nm 40 5 5625 B 18,
S AR, L EE 3K,
1.9 Transwell £Z&F % LW

fii J] Transwell ¥ 41 Nthy-ori3-1 Fil BCPAP 4
ML AR SMZ 22 FERSBE T o K A MLk AL 2 24 b,
FEAn AL (B0 R R IR RS IR, TN A TC B 21 AN
TC I 5 77 i B TR A R . B 200 pL
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ik M B B T Transwell/ NE N EH, b=
L 70 T 1 21 AR (R 85 7R 5L, #h 78 E2 . PPT 5{ DPN
72 he XFTARZEIRE: 5 Matrigel $% 1: 8 19 L9175 ¢
J5 TR T Transwell /N FE AR N = 10 1o fxe
JEFIMA MTT AL 3 4 b, FIARFEE L b 2 iR 2
THI 5% B8 00 2 6L 4 2 A e 200 TR g A A R A = op
TRl f= AL & T &4 400 wL DMSO 1) 24 LA
o BRERESN 1 h S, B100 pL A, ELISA 7
M E A 5 570 nm Kb IR EE . iERS R A4
WL A 53 LI 0 i B A A 4 L
=A/(A+B)x100, H 1 A AR A B A= A A 4 1
R, B R T A 20 P IO
1.10 SitZESH

K JH SPSS 18.0 AP HEATHE 740 Mo SEdn
523 W B AR A BT 2255 2 4 R s
5% H One way—ANOVA #E1740¥7, 2 F A GLil2# &
W, Z A S 5 — A X B2 B8 L B
Dunnett—¢ K5 56, 2 21 [0) 41 H. b % B 2K FH Bonferroni
TP L. AR AR M R YR, P <
0.05 A GE 275 X

PESI1
Normal
thyroid
tissue
PTC with small tumor size, 4
low TNM Stage and
Without ETE and LNM

PTC with large tumor size,
ETE and LNM
and high TNM stage &%

2 % R

2.1 PES1.ERafAERBEIEE HRIFALUR
PTC ALAHHIRIKIER

e E 41 A ¥ 43 #1200 1) PTC 2048 LA K% B 1)
Jii 5 1R HZUR I - AE IR H HUR BR AL 2, PEST L
P BE T AN YL {5 (81 TA) , ERo AT /D g v 20 i
Yt (8 1B) ,ERB AT K jE i ry s g o (& 1C) 5
TE LR AR A PTC 4+, PEST(E 1D) \ERa
(L 1E) ERB (& 1F) A 843 i3 41 A vl 25 R B
Yuth, 7R B S B PTC ZH4 R PEST(E 1G) F1I
ERo (H) A K2t i 40 M i i e 2, ERB (B 1D A
IR AN 55 YL (6. PEST ERa Al ERB 7E PTC
oA BH P 22 35 19185 43 301 A 104(52%) L 103(51.5%)
F30(15%) , 76X L 1) i 55 1F 5 20 4L 1) B P 3R
LR R 0(0%) . 19(9.5%) ,112(56% ) . PESI
F ERo 25 I 7E PTC 412U (1) 238 7K1 B B sy 1 %6k
I B9 55 1E #2141 (P < 0.001) , i ERB 5 [ i 32
TR KT BH S A5 B (498 55 1E R 4121 (P < 0.001
K1,%1),

ERo ERB

A-C is an example of normal thyroid tissues, showing almost no follicular cells with staining for PES1 (A), a few of follicular cells with weak stain-

ing for ERa (B) and a lot of follicular cells with strong staining for ERB (C).D-F is an example of PTC tissues with small tumor size, low BRAFV600E

expression and TNM stage I and without ETE and LNM, showing quite a few of tumor cells with moderate staining for PES1 (D), ERa (E) and ERB (F).

G-I is an example of PTC tissues with large tumor size, ETE, LNM, high BRAFV600E expression and TNM stage IV , showing a lot of tumor cells with
strong staining for PES1 (G) and ERa (H), but a few of tumor cells with weak staining for ERB (I). (SP method, X400)
1 PES1.ERaFNERBEEE FRKBALMPTCAHLAFHRIE
Fig. 1 The expressions of PES1, ERa and ERf in normal thyroid tissue and papillary thyroid carcinoma tissue
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22 PES1.ERaFfMERBEBHXRIZKFESPTCE
HEMEEGEERTENHEXMSE
&K R 0F M PEST . ERa Al ERB 2K [
K55 PTC £ 35 1t PR BRARAE 9 AR G M. gk 1
fit 7, PTC B 4 PEST . ERo FI ERB 2 /K 54
H2E AL (P = 0.165.P = 0.286.P = 0.222) AFE
(P=0.280.P=0.143 P =0.144) 15 (P =0.187 .
P =0.115.P =0.145) JCGe 17 1 35 A5G, 4K T 55 i

)

% K/N(P=0.005.P=0.003.P=0.007) . ETE(P =
0.002.P = 0.001.P = 0.003) .LNM (P = 0.004.P =
0.006 .P = 0.003) .BRAFV600E %75 (P = 0.008 .P =
0.002.P = 0.004) F1 TNM 43-H# (P = 0.002 .P = 0.001 .
P=0.002) A G2 WE R I Bt e R B sy
A BRAFV60OE %% 7% , HJ) il J5 it 25 () PTC & #
PES1 .ERo 2 H 3RIA K VB8 ERB 2 H R IAKF
AR

%1 PES1.ERaF1ERP 7£200 4| PTC BEhHRIZERESIERFIBIFMEHX R
Table 1 Correlations of PES1, ERa and ERP protein levels with clinicopathological characteristics in 200 PTC

patients (n)
Case PES1 ERa ERB
Characteristics
(n)  Low High P Low  High P Low  High P
Tissue type
Normal thyroid tissue 200 200 0 181 19 88 112
PTC 200 96 104 97 103 170 30
Classic PTC 142 69 73 70 72 124 18
Follicular Variant of PTC 21 12 <0001 13 g O 18 <0001
Tall Cell Variant of PTC 24 7 7 O 8 6 % 17 0222
Oncocytic Variant of PTC 13 8 5 6 7 11 2
Agelyear
<45 24 14 10 0.280 15 9 0.143 18 6 0.144
=45 176 82 94 82 94 152 24
Gender
Male 46 26 20 0.187 27 19 0.115 36 10 0.145
Female 154 70 84 70 84 134 20
Tumor size /cm
Ti<2 62 39 23 0.005 41 21 0.003 46 16 0.007
2<T2< 4 71 34 37 31 40 61 10
T3 >4 67 23 44 25 42 63 4
Extrothyroid extension (ETE)
Positive 161 86 75 0.002 87 74 0.001 131 30 0.003
Negtive 39 10 29 10 29 39 0
Lymph node metastasis (LNM)
Positive 110 63 47 0.004 63 47 0.006 86 24 0.003
Negtive
BRAFV600E 90 33 57 0.008 34 56 0.002 84 6 0.004
Low 67 41 26 43 24 50 17
High 133 55 78 54 79 120 13
TNM stage
I-1 100 59 41 0.002 60 40 0.001 77 23 0.002
m-mv 100 37 63 37 63 93 7

P-values derived using Chi-square test to compare the protein levels of PES1, ERa and ERB between subgroups defined by each clinico-

pathological parameter; P < 0.05 was considered to be statistically significant.
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2.3 PES1.ERa #1 ERB £ IE & FF K BR 4H Bl Nthy—
ori3—1 L% PTC 4l BCPAP #1 K1 i) R IL 15 R
FEICIE 5 FFR IR 40 Nihy—ori3—1 LA & PTC 41
Jfi BCPAP F K1 H A 21 i S0 26 1, Western blot 5 i
Kl PES1 ERa % ERB Y ZRIRTE L . S5 IR 48
J7 225301 3 41 Z B A I 35 22 5 PES1(F = 262.170,
P <0.001) .ERa(F =129.870,P < 0.001) .ERB(F =
166.257,P < 0.001) , #—# F] Dunnett—¢ £ % % PTC
4 A 5 0 FPOIR 20 M AT A B LA BOE R
R JIR 41 Nthy—ori3—1, PTC 41l i #% BCPAP 1 PES1
(P <0.001) fl ERa(P < 0.001) 7 [ ik KT i 3
B 0 ERB AR R IAKF B E BRI (P < 0.001) ,
K11 PES1(P < 0.001) Fl ERa(P < 0.001)ZE [ £k
KOV 2 = T ERB 2R 3R K i 3 BRI (P <
0.001). K T 5 fE % Nthy—ori3—1 ,BCPAP 1 K-1
i i ) ERo/ERB 8 1 EL 3, 43 000 A 3 3 Fif 4
it ERa 1 ERB Y 2R MR, 78 TE R 400 e
Nthy-ori3—1 H', ERo £ 1 35 7KV i LT ERB
HEHFEIBAKFE (1 = 14.440, P <0.001),ERa FII ERB
B U 3 5 10.13 fmol/30 g il 23.56 fmol/30
ng, ERe/ERB 2 11 L H/NT 1(=0.43) 3 76 PTC 2 il
BCPAP (¢ = 13.432, P < 0.001) A1 K1 (¢ = 16.475,
P <0.001) ", ERo 8 AR IK KV 12 35 5 T ERB R
235 7K1, BCPAP 4 1 9 ERa A1 ERB 28 1k
JE 5351 28.96 fmol/30 g F112.87 fmol/30 wg, K-1
YA Y ERac A ERB 25 F VR B2 53591 24 34.37 fmol/
30 wg 1 12.19 fmol/30 g, ERa/ERB & H R KT
1(~2.25,~2.82). 7E34IHVIR RGN, PEST FEH
FIRKVEH ER/ERB EH A LR 2 A (E 2) .

08=
1) 1) 1)
=1 Nthy-ori3-1
fFosd 1 D L) 1 Bcpar
5 [E— [E— —_—
3 O«
E= —
£ 04
2
i 02+
0.0= T T T
PES1 ERa ERB A

2.4 Nthy-ori3—1 28 s & PES1 i3 & i£ X ERa A
ERB &R ik btk RIS

77 3 H Empty vector #1 PES1 Overexpression
vector 5% ¥ Nthy—ori3—1 4l fifd , F§ Western blot J ¥
Kl ERoc F ERB AU RIATE L, Veh 28 FIXTHREH
Empty vector & ] ¥4 X} #E 2l |, PES1 Overexpression
vector NI . 45 R WIN B 200 3 Z 6
i3 22 5% PES1(F = 208.227,P < 0.001) .ERa(F =
359.995,P < 0.001) \ERB(F = 72.189,P < 0.001) ,
#E— 25 H Bonferroni 35 #F 17 PH WG L5, SE 50 41
PES1 Fll ERa £ 1 335 7K1 5k 2 /85 T AH 1 A9 25 1
T4 (P < 0.001) FlEAM: X AR ZH (P < 0.00) , Tif ERB
HHRIBACE BEIR T2 PO IRAL (P < 0.001) FH ]
PEXTEZH (P < 0.001) , PEST i #3Af# Nthy—ori3—1 4
Jih ERoc FRIEHE i, ERB FRIAFE MK, ERa FI ERB 25
3 2 3514 35.26 fmol/30 g F13.88 fmol/30 pg,
ERo/ERB E 1 % (= 2.54) B B A, 25 (0] I
20 5 BT R 2 0] 22 R o g 22 2 L (P = 0.339,
P=0237,P=0253, K3),
2.5 BCPAP#ffish PES1 TiE %t ERo #1 ERB &
BRIELL RN

435 scrambled—siRNA Fll PES1-siRNA §% 4t
BCPAP 40 Y, ] Western blot J5 ¥4l ERa #1 ERB
FIFRIBTHE M, Veh ias FIXT IR, scrambled—siRNA
BN FRZH , PES1-siRNA N S25G4H . 4550 Bos .
25 25570 3HLZ A1 A 1k 35 25 5 PEST(F = 121.433,
P < 0.001) . ERa (F = 110.885, P < 0.001) . ERB
(F =88.100, P < 0.001) , #t— 4> ] Bonferroni 3 i/
rPI I HL A, 525640 vh PEST Al ERa 75 H #Eik 7K

Nthy-ori3-1 BCPAP K1

PES1

ERO v a—— ——
ERE  o— o

pacin  CHNEEEG GHNN— GE——

A: The concentrations of PES1, ERa and ERB protein in BCPAP, K1 and Nthy-ori3—1 cells. B: Blot examples of PES1, ERa and ERB protein lev-
els in BCPAP, K1 and Nthy-ori3-1 cells. 1) P<0.001, PES1 (F=262.170, P<0.001), ERa (F=129.870, P<0.001), ERB (F=166.527, P<0.001), vs. Nthy—

ori3—1 group. n=3.

El2 7EPTC 4k BCPAP . K-1F11E & F iR BR 4R Al Nthy—ori3—1 1 PES1.ERa #1 ERB B E B R ik 7k F
Fig.2 PES1, ERa and ERf protein levels in human PTC-derived BCPAP and K1 cells and normal thyroid—derived Nthy—

ori3—1 cells
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Nthy-ori3-1 Nthy-ori3-1
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A: The concentrations of PES1, ERa and ERB protein in Nthy—ori3—1 cells. B: Blot examples of PES1, ERa and ERB protein levels in Nthy—ori3—
1 cells. 1) P<0.001, PESI (F=208.227, P<0.001), ERa (F=359.995, P<0.001), ERB (F=72.189, P<0.001), n=3.
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Fig. 3 In normal thyroid cells, the over—expression of PES1 elevated the ER« protein level and simultaneously reduced the
ERp protein level
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A: The concentrations of PES1, ERa and ERB protein in BCPAP cells. B: Blot examples of PES1, ERa and ER protein levels in BCPAP cells. 1)
P<0.001, PES1 (F=121.433, P<0.001), ERa (F=110.885, P<0.001), ERB (F=88.100, P<0.001), n=3
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Fig. 4 In BCPAP cells, the down-regulation of PES1 reduced the ERa protein level and simultaneously elevated the ER[3

protein level
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; A: The proliferation of these transfected cells was assessed by MTT assay. B and C: The invasion and migration of these transfected cells were as-

sessed by Transwell assay. 1) P<0.001, 2) P<0.01, 3) P<0.05, vs Veh group Nthy—ori3—1 (F,=38.131, P<0.001), (F=29.524, P<0.001), (F\,=45.105, P<
0.001), BCPAP (F, =151.372, P<0.001), (F, =93.971, P<0.001), (F,, =140.437, P<0.001); vs E2 treated group Nthy—ori3—1 (F, =36.888, P<0.001), (F, =
25.275, P<0.001), (F, =119.250, P<0.001), BCPAP (F, =53.983, P<0.001), (F, =44.582, P<0.001), (F,, =64.361, P<0.001), n=3
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Fig. 5 PES1 promoted the proliferation, invasion and migration of human PTC-derived BCPAP cells and normal thyroid—
derived Nthy—ori3-1 cells
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