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UHRF1;8id miR-206/F1FERoFRIA (€ iF B K R
AR EEHpaIETE .. (REMITH

Tk XEH OHH BFER NEHE
(ERERIK A5y T B2 5 I 7 0, E K 400016)

HE A RARIT T 2 2 A4 PDHA= 3145 35 1 (UHRF 1)+ F 4k B L 3% 4K 5% (papillary thyroid
carcinoma, PTC)4m JL 38 78, 42 22 A= i 4% 49 % "%. M /) Real-time PCRAZ M| iE & F K A% 48 L Nthy-
ori3-1. ¥R AR 3L kK 98 48 JEBCPAPA=K 1 F UHRFI mRNA. miR-206F2ERo mRNA 449 & ik /K F;
Real-time PCR# M UHRF1iE & ik & F #A 4 miR-206F2ERa mRNA#) & i& % 7%; MTT. Transwell#s
MUHRF1iE & ik &, F #.3F Nthy-ori3-1. BCPAP. Kl1%m 3% 74 . 42 % A= it # % %); Western blot#»
R K BEAR A 52 38 - HrmiR-206 5 ERo#) ¥eé) & A . 45 R &K 9, 5 Nthy-ori3-148 /248 b, BCPAP
FaK 148 s F UHRFI mRNAF2ERa mRNA & & /K -F £ % 3 5(P<0.05), fmiR-206%& % K-F 2 % 4
{&(P<0.05); UHRF1ig & & 3 F HAL 22 40 i/, miR-206& A KT 5 Z T b A8 48 R, mERoAR XK
F 5 Z v #48 F); UHRF14% # Nthy-ori3-1. BCPAPA=K14m fi03g 74 . 12 42 = if #; Western blot
Fa X 5 A& Bk SR IE 52, miR-206¥2 %) ERa L B S+ 44 &3k, A £ 4 RHLEA, UHRFI VT i@ i
miR-2067842ERaE A, P8k FARAZFL KRB dm 038 78 . 42 2 Amit 45,
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UHRF1 Promotes Proliferation, Invasion and Migration of Papillary Thyroid
Carcinoma Cells by miR-206 Regulated ERa

XU Linwan, LIU Geli, GOU Xi, QIU Yibo, LIU Zhimin*
(Institute of Molecular Medicine and Cancer, Chongqing Medical University, Chongqing 400016, China)

Abstract The aim of this study was to investigate the effects of UHRF1 (ubiquitin-like with PDH and
ring finger domains 1) on proliferation, invasion and migration of PTC (papillary thyroid carcinoma) cells. The
expression of UHRFI mRNA, miR-206 and ERoo mRNA in normal thyroid cells Nthy-ori3-1, thyroid papillary
carcinoma cells BCPAP and K1 were detected by Real-time PCR. Real-time PCR was adopted to detect the
expression of miR-206 and ERa mRNA after UHRF1 overexpression or interference treatment. After treatment of
cells with overexpressed or interfered UHRF1, proliferation was examined by MTT while invasion and migration
were determined by Transwell. Western blot and dual-luciferase reporter assay were used to verify the relationship
between miR-206 and ERa. The results showed that the expression of UHRFI mRNA and ERa mRNA in BCPAP
and K1 cells was significantly higher than that in Nthy-ori3-1 cells (P<0.05), while the expression of miR-206
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was significantly lower than that in Nthy-ori3-1 cells (P<0.05). After the cells were overexpressed or interfered

by UHRF1, the expression level of miR-206 showed the opposite trend, while the expression level of ERa showed

the same trend. UHRF1 promoted the proliferation, invasion and migration of Nthy-ori3-1, BCPAP and K1 cells.

Western blot and dual-luciferase reporter assay confirmed that miR-206 targets ERa gene and inhibits its expression.

Taken together, UHRF1 may promote the proliferation, invasion and migration of thyroid papillary carcinoma cells

through the regulation of ERa expression by miR-206.
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—EemiRNAs S # 3R15, 58 kA Rk 2 UIAE R,
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AN P Ak i AR A R IE
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UHRF1. miR-206 A2 ERo. [8] F)AH 5 M K %o 248 ity
WO . (RZBREFEI S, IR NG IT FIR iR FL 2k
RIB AL TG T #E 55 .

1 MR5REE
1.1 ZapeAnE i

AN PTCYH bk BCPAPHI K 1 LA & 1F % HIAR
JR VR 1) Nthy-ori3- 141 i B F ¥ H 50K % George
G.ChenZ{ 52 H4; it 4 I1j% (fetal bovine serum, FBS)+
RPMI-164035 774k . JiE £ 1 5% H 2 [E Gibco A 7 ;
RNAFIUR 71 £ FlIReal-time PCRAH FSFIM [ H A
TaKaRaA ] ; #4471 Lipofectamine 200054 H 3¢
InvitrogenA ] ; PCRAI 1 g A TAEY) TREA R
AN FE AR RIPAZETR . SDS-PAGERE B A7 £ F1
o 5 BN AL 22 R G ECLY 100x 75 /858 RIB AW
Fgh R Y R H i 3 R A B AR AT ;
UHRF1Z£IA# /K. Empty vector. UHRFI1-shRNA,
Scrambled-shRNA. ERa 3'-UTREfAE 7L 5845 1 X
PN R BFR 5 IE K # A . miR-206 mimics Az H B 14
XTREE E R I ER A IR A A, MTTiR &
It 5 3 [E Sigma /s 7] ; Transwell/)N % il Matrigel 5% i
JR2 ) 1 35 FE BDA &) 5 X5 ' 28 g vik P Ao 3K 7] 2 0
H b 5 Promega /s 7l ; BT NERaFiA . EPife Pt
4 B £ [E Bioworld 24 7]
1.2 YHREEEFR AR

W N IR AR L S IR BCPAPAT K14 i K 1F &
FHOPR 1% Nithy-ori3- 140 BN BE R 75 T3 10%86 4 135 -
100 U/mL# % &A1 100 pg/mL %% %5 % [t RPMI-1640
BigR3E, 1637 °C. 5% COIAMHuRE FRAH AT P 1597
I, FRHE AN A KRS RIEBALAR, B 5 O 24
K1) 3Fh 41 i 2 8 Lipofectamine 20001 FH 5 B
WA AT i G, ool R HUIR R 4E i Nthy-ori3-1
o N AN ZH (Veh). Empty vectorZl A1 UHRF1
expression vectorZH , R R 3L Sk bR 41 it BCPAPAH
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K143 N5 AR ZH (Veh). Scrambled-shRNAZH Al
UHRF1-shRNAZH, % 4448 h )i S HUAH
1.3 Real-time PCR#& UHRFI. ERaF1 miR-
2063R3%

T 56 FH RNAFZ AT G e HUAH 2 RNA, 1005
S % cDNA 5 ] Real-time PCR J572:46: il Nthy-ori3-1.
BCPAPAI K141/ig 1 UHRFI mRNA. miR-2061 ERa
mRNARFIEKN- o SIFFHIa0~ , UHRFI FiE 514
“N5'-CCA GCA GAG CAG CCT CAT C-3', Filisl¥h
5TCC TTG AGT GAC GCC AGG A-3'; miR-206_E-jj
5491°H5'-CCA AAG CGG AGT CTC GCA T-3', Fiif5l
¥1795'-GCC TAG CAT CTT GCT TAG CTC-3'; ERo. I
5191 H5'-ACC CAA ACA GAC CAT TCA ACG AA-
3, FF519 N5'-CGC CAG ACT AAG CCA ATC ATC
AG-3'; GAPDH i 519179 5'-GCC AAA AGG GTC
ATC ATC TC-3', T 51%74 5'-GTA GAG GCA GGG
ATG ATG TTC-3; U6 L3514 5'-GCT TCG GCA
GCA CAT ATA CTAAAA T-3', FiiF514)85'-CGC TTC
ACG AAT TTG CGT GTC AT-3'. LLGAPDHELUGIE )y
WS, RISEATR95 °CHIALTE S min; 95 °CAE 1430 s,
60 °CiB-k 30 s, 72 °CHEfH 15 s(40MEH); UG H 3
W, AR RIS
1.4 MTTHN RAREIETE

5 %F B 2E K W [ Nthy-ori3-1. BCPAPAIK14H
J, 28 SR A0 S, R A A B, PS> 10°A4N/AL
A PR A T 964U, 3595 137 °C. 5% COMH
FETh, W H24 hy 400G EE S o A AD PR A, Ak 2k
7748 h, FFLIIA20 pL MTT(5 mg/mL)4k 455774 h.
SAb R IR LR R, BLINN150 uL DMSO, 785
VAR, J723% 10 min, B, 570 nmAbill 5 6% (D),
SR, LI EFIX.
1.5 Transwell#&N4ABEIZ ZFNITHS

12285206 - TCIM % RPMI- 164055 55 3E4% 8:1 7 ke
MatrigeliXf& , TALIE 2N 60 pLE| Transwell/N 2 |
=, NETRCT244LE TR, 37 °CEE 1 he 23l
FE T IR A RSG5 5 24 WG AP K5 1x10°4> /4L
BT EE, 3R 100 L RPMI-16407 I35 5% 55
%, K600 L5 10% FBSHIRPMI-164055 7= E M~
o 37 CCHFIRE 7% 24 h/5 H [ 58 30 min, 0.1%%5
fn 2 44 (% 10 min, THEOGEL T FENLE R SIS,
SIS H 3K

LA S0 S2Ib A ffiMatrigelfi2, BXHI7E37 °C.

5% COMIE FHi 724 hig M/, b R 51728
S — 5
1.6 RN RERESLH

i TargetScan 3K 4 T 73 #T miR-206 5 ERa
(RI4E G A7 AT, BB S A miR-20645 547 21 ERa
3-UTRHF Bt J2 5748 J5 1 ERa 3"-UTR B, 43 5 7o [
3 pmirGLOXL % )t 2 Bl 1 2 R 3044, 147 ERou 3'-
UTRMU 2 B 7 525 (R B 2 1 8044 (ERa 3"-UTR-
Wit) M A 44K (ERa 3'-UTR-Mut). FH #4857
Lipofectamine 200073 71K 3X P Ff 25 41 45 4 o ki 5
miR-206 mimics= ¥ 14X} HE (miR-NC) 5% 4 BCPAP
Y, 55248 hig, A X0 2 R 5 2 DR ARG I3
TS I 4 ¢ e 2R B 1
1.7 Western bloti& & A 3R1A

FHRTPAZ i i 12 B A0 P A 25 1, (R0 B 2 2R
WRE . B 7 B IR AIIR 4 e e B FLIAN30 pgE A
HEAT HLVK, B SR 2 B0 H 4% LS RS 2IPVDFIE
[, 5% B Wk 5 IPVDE 2 h, PBSTH: IR J5 i
AN—HiMi B4 °CE & i 1%, PBSTHENE J5 Fi-K FEL 7%
AN YU BE37 °CHE B2 h, PBSTIEE 5 &t &5,
IR AT SIS H A, LI E R 3K
1.8 ZitrFEoH

K FISPSS 17.0%¢ 18 A JEAT 43 #r, 4 LA
bl 22 ()RR, SLE0 5 Bl H R 3R, SR o5
KR ZE DT R, AP<0.05S N E 5 A 4

EI-PE

2 HR
2.1 UHRFI. miR-206 %1 ERa £ Nthy-ori3-1.
BCPAPFIK1 408 A RIA

Real-time PCR&5 7R, 5 1E 5 B B 40 i
Nthy-ori3-14H bb, AR iR FL Sk 0K 98 41 s BCPAPAIK 1
1 UHRFI mRNA. ERo mRNAZ ik 7K - i 2 14 2
(P<0.05, F1AFIE1C), MimiR-2063% 1A 7K V- i 2 %
fik(P<0.05, F1B). LA L25 G0, 75 HUR AR AL LR
Je 4 Bl *, UHRFI mRNA 5 ERa mRNAE KI5, 1
miR-206{K KA.
2.2 UHRF13T 3Rk 3% F # %1 48 B2 F miR-206 70
ERaZRIZRI M

N7 455 UHRF 1% miR-206 11 ERa# 3% 7K - 1)
s2MA, FATTH UHRF 1A #4474k 1 1d 21X UHRF1
) 1E %5 FFOIR IR 41 i Nithy-ori3-1, Fl UHRF1-shRNA
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BWARFE A T T H UHRF 1R H R R 7L Sk bR 96 41 i
BCPAPHIK1, Real-time PCRAG 4 fifd ' miR-206F11
ERo mRNARIZE/K . R ER, 5 VehZll Empty
vetordL A b, 3895 UHRF 11 1% ) Nthy-ori3-141 g
miR-206%K % 7K {2 2 F#AIK (P<0.05, 1¥2), 1l ERa
mRNA K IE K2 E T+ 5 (P<0.05, K3); vz, 5

(P<0.05, & 2), i ERa mRNAEIA K52 A%

(P<0.05, E13). DL ESESRUIRT, 76 1E 5 FRR IR 40

IR B FL SR A 4t i . UHRF 10 miR-2063%

L) [FRS _E i ERa mRNAZKIA .

23 UHRF1I FRiA s T 3T BEETE, RZEA
a4 051

VehH #1 Scrambled-shRNAZH A ., 3575 UHRF1F N7 RTUHRF LA 4 e B8 5 . AR 22 FEF2 1
LI BCPAPAI K140 miR-206 % 1A /K F & T & s, AT UHRF 1R K E 445728 7 i KX UHRF1

(A) 325 (B) s, ©
5 e 3
<20 5201 >
& = z
g 15 151 %
B &

I~ = S
£10 101 S
) > I3
2 2 =

Nthy-ori3-1 BCPAP K1 Nthy-ori3- 1 BCPAP ’ Nthy-ori3-1 BCPAP K1
A: UHRFI mRNAMIX 1% & ; B: miR-2064f%F %54 & C: ERo mRNAMIG KA &, *P<0.05, 5Nthy-ori3-141 it

A: relative UHRF1 mRNA level; B: relative miR-206 level; C: relative ERa mRNA level. *P<0.05 compared with the Nthy-ori3-1 cells.

El1 Real-time PCRIG=Fh4BA+H UHRFI. miR-206FERaf)ZRIX

Fig.1 Detection of the expression of UHRF1, miR-206 and ERa in three cells by Real-time PCR

Nthy-ori3-1 16 BCPAP

_25 _ . _14

2 214 2

220 5 512

2 g2 210

15 10 I g

= = =2

g10 E ¢ g6

o o o

2 Z 4 z 4

= 5 5] s

k| g 2 5 2

=0 %0 =L_ %

Veh Empty UHRF1 Veh Scrambled UHRF1 Veh Scrambled UHRF1
vector expression vector -shRNA -shRNA -shRNA -shRNA
*P<0.05, 5 Veh4] F1Empty vectorZH/Scrambled-shRNAZ LL 45
*P<0.05 compared with the Veh group and Empty vector group/Scrambled-shRNA group.
[E2 UHRF1%40A8 F miR-2063%1&HIF200
Fig.2 Effects of UHRF1 on the expression of miR-206 in cells

=204 Nthy-ori3-1 = 20 BCPAP =20+ Kl

5181 518 £18]

<Z: 16 1 <Z: 16 <Z: 16 1

14 1 14 14 1

E 121 * T £12]

3101 3 10 s 10 1

3 81 3 8 S 81

E ] 2 9]

= 4] R ERN

Q&é 0 Qﬂ?‘) 0 Slelene R BN é, 0- RN B

Veh Empty UHRF1 Veh  Scrambled UHRFI1 Veh Scrambled UHRF1

vector expression vector

-shRNA

-shRNA

-shRNA

-shRNA

*P<0.05, 5 VehZH F1lEmpty vector4]/Scrambled-shRNAZH FL 4% .
*P<0.05 compared with the Veh group and Empty vector group/Scrambled-shRNA group.

[El3 UHRF1XZ8AH ERaZFIEHI RN
Fig.3 Effects of UHRF1 on the expression of ERa in cells
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Nthy-ori3-1 BCPAP K1
lig 150, 150 4
. 1 . 1404 . 140 1 T
<130 < 130 < 1304
5120 * § 1204 . £ 1201 *
= 110 s 1104 S 1104
< 100 £ 1001 2 100
T? 90 2 901 2 904
= 80 = 80 = 80
g 70 S 70 S 701
60 60+ 60 1
50 50 50 -
Veh Empty UHRF1 Veh Scrambled UHRF1 Veh Scrambled UHRF1

vector expression vector

*P<0.05, 5 VehZH flEmpty vectorZfl/Scrambled-shRNAZH LL 45 .

-shRNA

-shRNA -shRNA -shRNA

*P<0.05 compared with the Veh group and Empty vector group/Scrambled-shRNA group.
[El4 UHRF1iZFRIAS FH X Nthy-ori3-1. BCPAP, K14ZBA0IE5EAYE20H
Fig.4 Effects of UHRF1 overexpression or interference on proliferation of Nthy-ori3-1, BCPAP and K1 cells

[ 1E 5 FEUR B 40 i Nithy-ori3-1, 17 F§ UHRF1-shRNA
AR AT TP UHRF 1 AR AR 7L Sk IR 9 40 A
BCPAPAIK1, FIF MTT. TranswellA& | 2 Jitg 184 5
1RZEMTR. d5RER, 5 Vehd A Empty vetorZd
FHEE, 3843 UHRF13d 3R 1A ) Nthy-ori3- 1 41 g 34 5
(P<0.05, F4). 122& (P<0.05, I SAFIE SB)FIL
(P<0.05, B 5CHIEI SDYy/K-F R EH w5 )R, 5 Veh
4 Fl Scrambled-shRNAZHFH LE , 3815 UHRF1FHL 1)
BCPAPAI K141 144 (P<0.05, K 4). 12%%(P<0.05,
K] SAFIE SBYFIE (P<0.05, I SCHIE SD) /K- &
HRE%. PLESE R, UHRF L{E8E 1 5 H R R4
JHL R FFRR AR L SR A 36 5 . R B FERE

2.4 miR-2065ERafyER[E] X &

N TR miR-2065 ERa 5% 5, FAT@E T
TargetScan(http://www.targetscan.org/) ¥ 3 [K 7l 4%
3 HT I, miR-206 5 ERaff) 3'-UTRI[X A] H Ao &
(Bl6A). Ht— Pk X = E k& SL56, K ERa
3-UTR-WtHIERa 3-UTR-Mut 5 miR-206 mimics&{miR-
NCIH YL BCPAPAHAE . 455K 27K, miR-206 mimicsZH
5 miR-NCAAM L, # N\ ERa. 3-UTR-WtJ5 [ BCPAPZH
't 2R B 55 2 PRI (P<0.05, 1] 6B), T4 N\ ERa
3"-UTR-Mut/i5 [ BCPAPAH L 7 ' R M i 11 2 e L i v
227 X (P>0.05). Western blot4h B8 7%, 5 miR-NC
ZHAH L, miR-206 mimicsZH [ ER o 315 /K- 2 2
K (P<0.05, F6C). LA E25 5L Ui, 78 FARIR AL SR
ZH A, miR-206%E [1] ERaJE IR 34| R 1A .

3 1Wig
PTC A 37 4F 3K K55 28K B B 0 A0 43 0 3 f
B2 —, BIRZHTGEUT, (A5G 55 PTCEE S

REE, kO 2 S PTCHE K UL TG A
REERZE. F, WABFEPTCHI A WL, T
5 PTCHN MR 22 A X e B2 KA B T PTC
BRI IR A BT R .

UHRF1 X 4% A ICBP90&,, Np95, & UHRF5 ik
B 2, H A EE R Th e 45 M3 A 55 UBL(ubiquitin-
like domain)%5 #4915, TTD(tandem tudor domain)%5 {4
1. PDH(plant homeodomain)Z5#43%. SRA(SET and
RING-associated domain)%5 #4358 F1 RING(really inter-
esting new gene)Z5 #4351, UHRF1 A IE 52 5 2L R
e OPEE. EIUREMA RS KRBT,
EFRRE T, 115 UHRF1 o] #55 HAZ 280 7 1Y, 75
5P 9, UHRF1 B0 v R S S s T "~
UHRF 1 31K A 15 5 B 2006 200 Ji 000 1 400 ) oo
AU X 7R, UHRF1 AT e 2 5 2 iR 1) & A2 A0
RIBIFE. {HUHRF17E PTCH ) B AAAE F AL
ANERT . ARSI DLUIE 5 R MR 40 B Nthy-ori3-1. F
R SR 9 40 i BCPAPRI K AR 56 &, R
UHRF17E FUIR L SR g 4 i Hh e s ik, Ht
R UHRF 1 o] # i) R R FLR T g P G 4 L 1R 2%
FEFE, 1X Ui B UHRF 1A /E A 2L R 2 5 HUIR AL
SR ) A DA SR FE o I AR 22 LA 9T R B Y,
UHRF 1 =3 253 i 3 Ut & 2 L 2 5 e i %
BRI RE, AESE, UHRFL AR ARG 1 D)
SE R AR S R B S54GBS 1(histone deacctylase
1, HDAC1). DNAH JE#% 5 1(DNA methyltrans-
ferase 1, DNMT )3 UL A% 10 P51~ 25 5 ) 400 488
F Al (tumor suppressor gene, TSG)IF i 2l _F, &
) 52 A AR DL AR AIE 8 48 R TSGR A T 1 BT
B, (1S TSGERFFHMHPIRAS, #1025 Mos iR 4K
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s
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-shRNA  -shRNA
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[393 & [ 0

[=3 (=3 (=3 (=3

[=] (=] (=] (=}

1 1 1 ]

(=]
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Veh Scrambled ~ UHRF1
-shRNA  -shRNA

A. B: Transwellk& JIUHRF 1 i 3% i& 8 T~ Pt % Nthy-ori3-1. BCPAPHIK 14 i 12 28 [ 2 1i; C. D: Transwell ¥ JIJUHRF Lid % i% 88 Tt X Nthy-
ori3-1. BCPAPHIK I 4T (I5EM . *P<0.05, 5VehZl F1Empty vectorZfl/Scrambled-shRNAZH H 45 o

A,B: the effect of UHRF1 overexpression or interference on the invasion in Nthy-ori3-1, BCPAP and K1 cells detected by Transwell; C,D: the effect of
UHRF1 overexpression or interference on the migration in Nthy-ori3-1, BCPAP and K1 cells detected by Transwell. *P<0.05 compared with the Veh
group and Empty vector group/Scrambled-shRNA group.

El5 UHRFLiZRIAS FH X Nthy-ori3-1. BCPAP, KI1ZRAE{EZFTFEHISM0
Fig.5 Effects of UHRF1 overexpression or interference on invasion and migration of Nthy-ori3-1, BCPAP and K1 cells

iR, BT K 2 HmiRNASTESH i #% tHRNA R & PEmIRNAsZ 1A N 1 5 28 00 18 4% 310 1) 25 ) AH o7,
BT AL DAAT] 2% % 5 A (pri-miRNAs) ) J 2055 55 7~ 140, miR129-252 — i 24 W\ 1 i 8 $ 1) #4:miRNAs,
A, DRI, Gn[E) B gD P00 L DR — A, o b e TE MR 2R G030 P o wh Bl 1 30 1 R R4k i R IA
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(A)

©) miR-NC

miR-206 mimics

ERa3-UTR 5"....UGCAGCUACCUAGGAACAUUCCU.....3' ERa - n
(1152-1 158 bp) | | | | I | | |

miR-206 3'....GGUGUGUGAAGGAAUGUAAGGU......5'

®) |5

y

miR-NC

1t

—_
(=]
1

o
bl

Relative luciferase activ

ERa 3-UTR-Wt  ERa 3'-UTR-Mut

@ miR-206 mimics

GAPDH |

0.59

0.4

0.3

0.2

0.1

Relative ERa protein level

O™ MR-NC miR-206 mimics

A: TargetScan il JllmiR-2064L [F] ERo;; B: X7 Y 2 B4R F S2 36 1iF SZmiR-20640 [f] ERoJik [A]; C: Western blotk MimiR-206 %} ERaZR [ 4% 1A 5 1 o

*P<0.05, 5miR-NCZ %5 .

A: TargetScan predicts that miR-206 targets ERa; B: dual-luciferase reporter assays verified that miR-206 targets £Ra.; C: the effect of miR-206 on the

expression of ERa protein detected by Western blot. *P<0.05 compared with the miR-NC group.
El6 miR-2065ERaHIEEXF
Fig.6 Targeting relationship between miR-206 and ERa
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