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TN FE TR A A X B

RKNHES KN EMR I £FR
CITEDI1 Cbp/p300 interacting transactivator with ah B A S R

glu/Asp rich carboxy-terminal domain 1

shRNA Short hairpin RNA FLK I RNA
PTC Papillary thyroid carcinoma FFOPR IR 3L S bR o
CCK-8 Cell counting kit A f vt oA &
FCM Flow Cytometry A4 AR
DMEM Dulbecco’s modified Eagle’s medium BryE

PCR Polymerase chain reaction RGN
ECL Enhanced chemiluminescence D RE Y S
DEPC Diethypyrocarbonate FEIRIR — LI
TGF-B Transforming growth factor beta AL AN 1B
EP Eppendorf O

PVDF Polyvinylidine difuoride Rl — LS
PBS Phosphate buffered solution TR Eh % PP
OD Optical density G
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CITED1 i&iZ Wnt/B-catenin {55 @B& {18 2 A ARPREL Sk
REEEEMFEITAH

=

B

PR g6 A2 552 5 DL IR P 209 R B e e, HOR i e AE i 2 10 4F
W FF. o, LR HEDIRARE (papillary thyroid carcinoma, PTC)
A dp i WL PR e BESRAY, SLJ T —Fh oA 280 FOR e . IR A
W R AR e — AN R E R 2RI 2 R s 5l s 1 2
it e PRIL, R FOIRIE A2 AT A oy AL, ik — e
FROIR e B8 IR R 5 AR R B AT R

CITED1 (Cbp/p300 interacting transactivator with Glu/Asp rich
carboxy-terminal domain 1, also known as MSG1)J& T~ 5 FL0H P 75
o MLAERAHCH TR T, AR . PR FB . Wilms 58 BUIT4
Jugeg e HAR g CITED1 Kk e, 5 e & Ak e B DA G,
W] CITEDI 7] fig KA AR R HIEH] o

H

AHIF TR R A A0 S50 BB CITED %6 FECER I L SR 2B 4 2
AN, IR R A Il i Wit/B-catenin 5 53l 5 Bk — R

SRRSO FRIRBRFL IR (1) 52 I Kty R AR 1 S 2t
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iRz

(1) 435 H] real-time PCR Fl western blot J7 724l = Fh FAR IR FL,
SR 41 B Bk K1, BCPAP, TPC-1 A1 IE & HUR IR 2H 2340 f. Nthy-ori 3—1
i) CITED] mRNA i H R IAK, MHFEEL CITED] &5 /K-F-fix
e R R R FL SR g 4 MR AT R — 2B S5

(2) 737 CITED1-shRNA A 3L B 4% i NC-shRNA ) 541 &
3 73 YL K1 4B, K] real-time PCR Al western blot J5 %44l CITEDI
FEIYTERRCR s SRJE KA CCK-8 VEAT 4N Muzh 58, FCM 2440 A
JESAFNA PR T, 4t i RIIR A5 S U0 T transwell S50 A I 4H i 3T 4% A1
12 78R8 17 B¢ Jo il 1t western blot J5 LA TTER CITED1 21k 5 B-catenin.
c-myc Al cyclinD1 &5 R IALAL .

(3) EARBUEZ N HM K1 4, S8R AR B, W/ i
T Ol B 3 d MR RS R KR S i e, THE R AR A
T 27 d JEAEFEAR BROF I e R AR A0 2L, FRIDUREE, JFH] western
blot J5 =AM FS 498 7 B-catenin.  c-myc Al cyclinD1 25 R IiA/KF,

R

(1) CITED! 7 HUAR e 4 i v i) 2 i WY Sl s 1= 1E 3 FOIR IR ZH 21
A2, {H CITEDI f& K1 4ii i i AR ik 5 - BCPAP, TPC-1 4 i,
DAL KL 40 i FH A i 0 5250 B = 4 i

(2) #4447 CITEDI-shRNA B4R reik g s, HURIRIL L
Wi K1 4iffih CITED1 mRNA Fl (1R IA KT ] B AR, e

BIhERAE T CITEDI JERVTERK K1 g40ukk. UTER CITEDI 3K %Kik

3
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J&, K1 4 s ae ) W BEAC, i g2 238, Go/G1 i
AL S, G2 /M M S SN L R AIG, R S 2 T 4
MIERZ RE 770 W55, 1M H. transwell 5256 W 40 iU E A2 i 28 6E 1115
#AI%; western blot SEE I 2 YTER CITED1 [k 7] LUK N B-catenin.,
c-myc Al cyclinD1 5 KI5 .

(3) BREUSIRSEI £ W], CITED1-shRNA ZH #5 F R A e 2 Kokt i
6N, BRI ARV B R 8N o western blot SEI 45 R4 SRS
525 3, CITED1-shRNA 2R i #% 1 J# B-catenin. c-myc # cyclinD1
HERIA BN

2

(1) CITEDI #£ PTC 40 g P [P 2RI AHXS T 155 HUIR B 4 23 40 fifw o

=

(2) CITED1 #] LMt PTC A K, RZERITH, HAPHIHIHT,

(3) CITED1 i #11] Wnt/B-catenin {5 5 g KALHE PTC KA
K&

K8 TRIEFL I, CITED, Wnt/B-catenin 15 5 i 1%, 41 g 1
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CITED1 CONTRIBUTES TO THE MALIGNANT
BEHAVIOR OF THYROID PAPILLARY CARCINOMA VIA
THE WNT/B-CATENIN SIGNAL PATHWAY

ABSTRACT

Background

The incidence rate of thyroid cancer, the most common endocrine
malignancy, has increased rapidly over the past 10 years. Papillary thyroid
carcinoma (PTC) is the pathological types of thyroid cancer, which is a
kind of differentiated thyroid cancer. The occurrence and development of
thyroid cancer is a complex process involving multiple factors, genes and
signaling pathways. Therefore, it is of great significance to study the
process of invasion and metastasis of thyroid cancer and explore the
molecular mechanism of proliferation, apoptosis and metastasis of cancer
cells for further improving the cure rate and survival rate of thyroid cancer
patients.

CITEDI is the first member of the CITED family of cofactors. Its
overexpression has been observed in a variety of cancers including thyroid
cancer, melanoma, hepatoblastoma, Wilms’ tumor, and other cancer;
moreover, high CITED1 levels are strongly correlated with a poor

prognosis. Therefore, it is an oncogene in various cancers.
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Objective

We investigated the effects of CITED1 on the biological behavior and
tumor growth in in vitro and in vivo models of PTC, and determine whether
the transcriptional regulator acts via the Wnt/B-catenin pathway. Our study
provides a new idea for clinical diagnosis and molecular targeted therapy of
PTC.

Methods

(1) CITEDI mRNA and protein levels in normal human thyroid cells
(Nthy-ori 3—1) and human thyroid papillary cancer cell lines (K1, BCPAP,
and TPC-1) detected by qRT-PCR and Western blotting analyses. The
papillary thyroid cancer cells with the highest CITEDI expression were
selected for the next experiment.

(2)The recombinant lentivirus carrying CITEDI1-shRNA or
thenegative control (NC)-shRNA was successfully infected into thyroid
cancer K1 cells. The silencing efficiency of CITED 1 gene was detected
by real-time fluorescent quantitative PCR and Western blotting. The cell
proliferation was detected by CCK-8 method, the cell cycle distribution and
apoptosis were detected by FCM, and the cell migration and invasion
ability was detected by cell scratch healing assay and transwell experiments.
Finally, the expression changes of B-catenin, c-myc, cyclinD1 after slicing
CITEDI were detected by Western blotting analyses.

(3) Human thyroid papillary cancer K1 cells were inoculated under the

6
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skin to established the tumor model in nude mice. The length and width of
transplanted tumor in nude mice were measured every 3 days, and the
volume of transplanted tumor was calculated. After 27 days, the nude mice
were sacrificed and the whole transplanted tumor tissue was collected and
weighed, and the expression levels ofp-catenin, c-myc, cyclinD1 in the
transplanted tumor were detected by Western blotting analyses.

Results

(1) CITEDI1 was overexpressed in PTC cells compared to normal
thyroid cells .Furthermore, CITEDI expression in the K1 cells was
relatively high in the three PTC cell lines. Therefore, K1 cells were
subjected to stable transfection with CITED1-shRNA.

(2) After the recombinant lentivirus carrying CITED1-shRNA was
successfully infected into papillary thyroid carcinoma K1 cells, the
expression levels of CITED1 mRNA and protein were significantly
decreased, which suggested that the K1 cells with CITEDI1gene silencing
was successfully obtained. After silencing CITEDI1 gene expression, the
cell proliferation was significantly inhibited, the apoptosis rate was
significantly increased, the proportion of GO /Gl phase cells increased
significanlty, the proportion of G2 /M and S phase cells decreased
significanlty, and the cell migration abilities at 12h and 24h were
significantly decreased. Transwell assay showed that the ability of cell

migration and invasion were both reduced. And the expression of-catenin,

7
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c-myc, cyclinD1 were increased after silencing CITED].

(3) The growth rate of transplanted tumor in the CITEDI1-shRNA
group was slow, the volume and weight of transplanted tumor were also
significantly reduced. The results of western blot were consistent with the
results in vitro. The expression levels ofp-catenin, c-myc, cyclinD1 in
transplanted tumor in nude mice in the CITEDI1-shRNA group were
increased.

Conlcusion

(1) The expression of CITEDI1 in PTC cells was significantly higher
than that in normal thyroid tissue cells.

(2) CITEDI1 can promote the proliferation , migration and invasion of
PTC and inhibit apoptosis of tumor.

(3) CITEDI contributes to progression of the malignant phenotype of
PTC via the Wnt/B-catenin signal pathway.

Key words: papillary thyroid carcinoma, CITEDI1, Wnt/B-catenin

signal pathway, cell proliferation, cell migration
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CITED1 i&iZ Wnt/B-catenin {55 @B& {18 2 A ARPREL Sk
RETEEMEITH

5 &

PP T3 2 S 5 UL 1 DAY 23 2R e SR IR, G A SR A Sk S0 e g v it
T PG, 2018 FEFEE AT 53, 990 48 & FARIYE B, Hobf 2,
060 ANDKULFET o I H IR B K00 5 © G IR TH 28 Lo Mk o R S 0 5 5 A, 31
IR HUIR B 98 (papillary thyroid carcinoma, PTC)FIJE 4 FUR s (follicular thyroid
carcinoma, FTC)J& & WL AR IR E AL, 8T/ B ORI, LR 2%
b T FOIR IR IR 90% ~ 95%12-31. 4K 22 #0504 B HOIR s SR T Lol “FoR
+ LIRS L AR EER 16y AR A R AP BT, /il ar (2-5%)
G342 FEOR Mg B 7R IR T B AR AR R v, R A i S RN D Rk i AR IRAT
P, RIS, AT R B G 2 ROR T DRI, R PTC RAEM 41
BUHL, SRR R0 T 0 1 #E A BRI R R X

AR A A AR ST R B, Sk B F CITED1 (Cbp/p300 interacting
transactivator with Glu/Asp rich carboxy-terminal domain 1) 3& [X 7£ PTC 4 2}
mRNA FIE/K- 225 w5 T 55 41218 CITEDT fig A8/ B P8 (0 3R 40 g b
O, JEokRAEBHESIWI K B it b, CITEDI e 0ot DUME. Sl k. B
NEAN A OAH AR e R0 . Y34k, IE &R B CITED] TJ e B b B2 I 25 8 Bt #2 v
BB PMAIER, JE25IRM AR EIY, TEk K RFFER Y], CITED] nfg
5 PTC WK DRI, SRt HORFEAERIIBLEI ANE A . HAr, AT
RIE CITEDI 7 2 8 7ol o i %5 Wnt/B-catenin 15 530 4% A€ 5 g (10 38 1k 4=
Wyap Ay huo1s 16l [Nk, CITEDI & PTC 1 K45 B4R T b o0 HURIME A3 B AT T4
o

B2, AWFFUE T RNA THHE AT CITEDI 3 FUTBO 44 ) Flk4 PTC
A FIEIER, T T HOZ Bl Wnt/B-catenin 15 5 1l BEAEH . A7
RV CITED A2 A F B RS TR IR 43167 4 m U AL

9
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F—Ef4 CITEDI1 j&id Wnt/B-catenin {5 S 1@ &R
FURBREL L RIE B HE 2T AREIMAR

1 #RFNF %

1.1 ##}

1.1.1 AR ERFEHIA

N FCRIRFLSRE A R (K1, BCPAP. TPC-1) FIAIE & HUIR IR 20 22 40 i
Nthy-ori 3—1 J& [ H EBFA e Fifg A dn B2 i 5T Be 20 M w2 Ui rh O o #5400 R S M )
CITED1 %t [X] shRNA ( CITEDI1-shRNA ) ¢ H ¥ ¥ % # shRNA ( negative
control-shRNA, NC-shRNA) [ 411 5[ & A B A 4 (028 8 1 (enhanced
green fluorescent protein, EGFP ) T4 136 B FgB S EMHE ARG R A .

1.1.2 FEMNESAF

s TAEG

T i KIS A
TERLRE IR
HAlK & 4
IRk s B OpL
HIVKHL

BEFRAX
(AT
9t 52 f PCR X
Ziwimni-a7e
7 RO BB AL
DMEM (=l 55 75 0
Ji6 4 iy

PCR &7

10

2 & Baker 2 )
AEHTR R AL 2~ 7]
R O AT AR AT R
H A Tomy 23 ]

il IKA 2 7]

J&[E Thermo A 7]

7% [# BioRod A 7]

5 Eppendorf 23 ]

Applied Biosystems
Therno scientific

7% [# BioRod A 7]

% [E Gibco 2 A

2% [ Hyclone 23 ]

H A% Takara /A ]
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514 H 7 Takara /A 7]

P CITED1 $ifk F[E Abcam 2]

P beta-catenin PLiA [ Abcam 2]

Pt c-myc Prif FE Abcam AT

i cyclinD1 itk M Abcam A ]

Fip-actin Hiik Proteintech A 7]

Western blot 17 MR BRI EARAT IR 7]
ECL 22 RO06IF & 5[ GeneCopoeia A 7]
CCK-8 ik A& ABSTH B G e H AR AT BR 2 ]
20 L T A ) R B RAEDEARA R A
Transwell /N% J[H Corning /A

1.2 LWAH=*
1.2.1 fMpaLEsE

N HUR IR FL SR AN Mo kk (K1, BCPAP. TPC-1) FIA HUIR IR 15 4127 41 i
Nthy-ori 3—1 7 DMEM RiZ#3F (bl EL& 10%JR 441003 ), 37 C. CO2 R F 4
KOk 5% JoR VR A N RESR . AP 40 E K R BT 80% ~90% K, FH 0.125%
JBE A T A I A AR

1.2.2 mRNA B94&
1.2.2.1 ZABEE RNA AJIEE

(1) 46 FLARAII A K 2 90% ~ 100% i B H JF 22 3. 4R)5 H PBS
VR BEFLINN TRIZOL A 1 ml AT 35 5 A 2 1.5 ml JCHg EP &,

(2) 12000 rpm, 5min, 4 °C, B ME 02 ml, B8 15s. RS G
JBCE 15 min.

(3) 12000 rpm, 15min, 4 'C, B SRJEH LIS I EKMEE 28 10K EP
B, AN 0.5 ml FARE, fE=E FEE 10 mins

(4) 12000 rpm, 10 min, 4 °C, B.lv. MEFRMEAOTIE, I LB
H1.0ml 75% L.

11
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(5) 7500 rpm, Smin, 4 °C, &0 37 L3E, /b Tip WA KFUTHE
Jis N 20ul DEPC AbBERE[R7K, WRATIEA), @i RNA, FEHZ606RETHI &
OD fH.

1.2.2.2 #EEF RN

(1) ARSI (133 5 53071 54 takara (1) PrimeSciptTMRT reagent Kit with
gDNA Eraser, FTA#AEWEK LT BCHRNAKRT 0.2 ml PCR & H .

Master Mix

el fi )=
5xgDNA Eraser Buffer 2.0 ul
gDNA FEraser 1.0 ul
Total RNA 1.0 ug
Rnase Free dH20 Upto 10 ul

3 5 min

(2) ¥ )N: SYBR Green qPCR 74

Master Mix

1 i H] &
B B EINAY 10.0 ul
PrimeScript RT Enzyme Mix | 1.0ul
RT Primer Mix 4.0 ul
5xPrimeScript Buffer 2 4.0 ul
Rnase Free dH>O 1.0 ul
Total 20.0 ul

N 37°C 15min—85C 5s—4Cw
1.2.2.3 Real Time PCR

(1) MARR CWAEDK ERCTHD

12
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%l il &
SYBR Premix Ex Taq Il 5.0ul
PCR Forward Primer 0.4 ul
PCR Reverse Primer 0.4 ul
cDNA W 0.8 ul
dH20 3.4ul
Total 10.0 ul

PCR W 2<fF: 95°C 30s; 95°C5s, 60 °C 60s

(2) HEH 514

CITED1 Z: X ) L35 1497514 5°-CGGTGAAAGATCCCAAAGC-3’,
USRS A 5’ -GATCAAGGAGCCCTAGAG-GTT-3";

P 2 B-actin FE K [1) L3575 9175114 5°-GCACCCAGCACAATGAAGA-3,
TSIl 5°-ACTCTAACCGTACCGAAATAA-3,

1.2.3 EEBHEN

1.2.3.1 4 s 8 A 42

(1> PBS VeG4 2 ¥k, FHAME ¥ 4 ) T, #% EP &b

(2) 5000 rpm, 5min, 4 °C, BL. 7 EiE, I 80 ul 40 24K

(3) UK 2% 30min, G 5 80—k, WIMAFREK BT,

(4) 12000 rpm, 15 min, 4 C, B.L. HHEBEHM EP&H, 1% 41
BN 5x EREG P BCIG ILARRE D 1x, B2, SRJ57E 100 'CF % 10 min, 1°-20 C
TRAr%

1.2.3.2 Western blot &7

(1) HLK: PHERBEIRZ HHEE 12% 70 B0, FrILhE 2 )m, R8s Ak
2, Jfd LA, FRRARIRE S, SR, AL 50 ug SRE ERER, M4
RO KBS, T 80 V HL R HEIK 2.5 he

(2) ¥ /& marker ¥E78 FH HIIVIT, MG E]EW G 2h-084K-
JiZ-PVDF Ji-JEAR-HE40) B =W SRR, T 100 VR HLEE 60 min.

13
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(3) HM: fE=REAIT, K PVDF B 5 %l ek b, R LE
i 1.5 he

(4) il E: KRR U F R A, JFE 4 CORM P A .

(5) Z“HiEsE: Rfc—pt, AAETRCHIA) TBST JH R B Zueiefi, 4 8
minx4 K; SRJETEEWL N A BCHILF I Pk s & 1 h, F7ERRIR B TBST i
PEIEE, 230024 8 minx4 IR

(6) ECL 3.

1.2.4 1BFEFRFE K1 4188

HOAE T3 B K K14, FH 0.125%5E 2R 11 B 7007 A I 7 4 1 80
FERRAL S} 104 AN AT IR T 6 AL, SRJG B T RRAA T Ak 37, a0 M f A R
2 30%FHUH 6 FLAR s M4 B 1 24 40 (multiplicity of infection, MOI) 4y 50,
TN R 1x108 TU/mL. #%45 CITEDI1-shRNA f 4118525, 5 uL/fL. 72 h )5,
TESO0 B PSS b S (5O M RIE, SO0 A R b e
G U RTRIEGAR o IRGBR T 80% LA LI AT 5 4 S5

1.2.5 CCK-8 ;& MZmpaTE H

BRI 80% LA E A K1 i, #3315 B 96 fLtk (43 FL41 iUk
H3x103 AN, ABCE 4 DML AR 1L 20 3. 4 5d )E, 1
FEASLH N 10 pL CCK-8 B, PR TR FRA 4R 4E 0597 1 h J5, HIBGIE S s kol
A0 AL 450 nm AL OD i, LA S B4 i (R 58 5835 0 o

1.2.6 FCM ;%4804 Bt 8 T Fn2M B B 13

AR G R A 80% LA 1K) K1 4 /i, H PBS Z2in W7 e 4t L & T #% &
EP &, RFEAMREL N 5%10° 4 I A 5 uL Annexin V-EGFP 515, TN
A 10 pL PLIRAS; BTl #BOGEAE T, R 15 min, 5ol id i 240 i
A B T

FEN, R E N 80% LA i K1 4ii, Al 0.5 mL PBS HE&4IM 2
KERE T, TR I 4 CTHAI 75% LB 4.5 mL, K40 L[ & 24 h,
SR ] PBS YRR AHE . K0 BB 2 EP 45 h (REESAIIEh 1310040 JF

14
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HIA 500 uL (1) PT ¥, 4 CHREOGAAE P IHTH AL 6 MY 30 min, 5 Jm il it
0 S0 40 ) 39 93 o

1.2.7 JIRASLIEENEMTR

AR IR0 80% LA L1 K1 40 Ji O I R 40 oI & &2 4x10° 4>/mL. A )1)d
A 6 fLE E ARG, AR R R AT 6 fLER D, BT 41k
MWEE . 24h )5, BUH 6 AL, TEREALH R B A Sk AKCERIE, SRS H PBS
PEVR 3 WK EDEAE AT N SRR AR R B R, B AR 0 h KRR S
SR SRR SO JE ML (1) DMEM BR 3R, & TR P4k 3% 12 h #1 24 h,
Sy SO T USRI IR T B 8 40 B A Tmage T 4PE 2 T 4l UAHSHE RS K
12 50 24 h AN IAHXERE A (%) = (0 h 4 ie R 2 — 12 B¢ 24 h 41Xl R R 25
/0 h 41 JERIIR R 2 x100%.

1.2.8 transwell SEIGH T ZABRIT BB FNR ZE RE

W ARGy 80% LA L K1 4R, 7E transwell /NE T 2 IS 20%
FBS K40 M 57755 700 ul, FHAEFL S rInA 100 ul Jo i B S 3 55 7 1 4i i, (4
FECR 131094, KON 37 T COx AN HCH 5% IR FRA P k885 9% 24 h
Ja, BUH/NE, e IR S b R AN, 2 SR P Ok [ 4 i
30 min, fRJ5 R4S E G R (LA, AR TR A

1.2.9 %it

KH SPSS 19.0 A% 25 586 25 Wt AT e v 24 0 B o AHIF T HR I sSE 5 3 har
B3R, GRPIFEER x £s FKono I JT 20T 2 AR B EUR B,
FriE ik LSD- t S 53 T N I LA . BA P<<0.05 A ZEFH G EE L.

2 R

2.1 CITED1 Z£AF PTC P HIRIZLEE

SIS E = PCR 4559 (& 1.1 A) 78, CITEDI & PTC 4i /i1 K1. BCPAP.
TPC-1 H ) mRNA FikHIEH R IR 240 M Nthy-ori 3—1 H ] mRNA ik &

15
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= (F=144.061, P<<0.001; LSD -t /%1 P {H14<<0.001), I Hi& &I K1 4
th CITED1 (13848 I3 =T BCPAP. TPC-1 4iffs. &)mEydy: (K 1.1 B)
WAF—FEM4E S (F=240.039, P<<0.001; LSD -t f&5: 1 P {H¥Y<<0.001), Hit

K1 A0+~ 255

A B
-
- ik S e
E & i 28
: H
5 g
2a g’
F4 ‘
g CITEDT | s A S 5,
5
B . a
g [  anee | B2
Q Actin s}
il & N
P e & 8 g & o R I 3
R & A Q <Q 4
& & < & & K
© < K

A 1.1 CITED1 £A PTC @ ¥ ehi Rk
Fig. 1.1 CITEDI1 was overexpressed in human PTC cells. ***P<0.001 compared to the

Negative and Control groups.

2.2 SR EAThE: K1 4R

¥ CITEDI1-shRNA 411575 B A 9] 1 2% 24k NC-shRNA 185 7573 1) /B 4t K1
A 720 5, FOCRMET PSR, T (K 1.2) MHVEXHRA (& 1.2)
(R4 R 2 A n] Wak (a5 (0, S RREV . 45R-¥R, 249 h H
) ShRNA ) Qi b i a1
CITED1-shRNA NC-shRNA

B 1.2 FABHHETAE CITEDI-shRNA f= NC-shRNA % F&K&#% 72h B K1 @+
BERAZHERLRAL
Fig. 1.2 The expression of green fluorescent protein in K1 cells after infection with the

CITED1-shRNA and the NC-shRNA 72 h was observed by fluorescence microscopy.
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2.3 CITED1 ERE#H B H B

SEI real-time PCR 559 (B 1.3 A) WoRs, THR41. BIPEXT AR A4
CITED1 mRNA AHX} K 54373 4 0.16+£0.03+ 0.99+0.15 F1 1.00£0.12; ZEit24450Hr
KW, THUAH) CITEDI mRNA ik & B BAL T I AN 924 (F=55.94,
P<<0.001; LSD-t %, P<<0.01, P<<0.001). #&[AFEIALEKMLE R (B 1.3B)
Bon, T4l B AL A (341 CITEDI B (1 A X 38 7K1 43 5l o
0.425+0.07. 1.038+0.03 F1 1.12+0.21; Gil 2= tras KR, 5PV R4 4
AL, T4 CITEDI & H &L E W] B K (F=26.30, P=0.001; LSD -t
R ) P AEA<0.01). IR RN, pi)Ekgs CITED]-shRNA 187 # )5, Kl
A1 CITED1 mRNA FH3E F & Bipk B B4, B CITED1 FERIUTER K1 41

PRAA )
A B
12 - | 15
: ; 1.0
=z T
£ CITED1 .~ :
H Actin ‘ E™
E 2
. & £ @ i
& & & ’(‘Ql 69 <) “aol
5 & o NN & & &
{},\é’ (é) 385 & o
LS &
(@) &

A 1.3 EHREZE PCR (A) F&ZGHMPEE (B) 25140 CITEDI-shRNA #3355
K1 £/ CITED]1 mRNA #%& & #) & & KF
Fig. 1.3 The expressions of CITED1 mRNA and protein in K1 cells after transfection with

CITED1-shRNA were detected by real-time fluorescent quantitative PCR (A) and Western
blotting (B), respectively. **P<0.01,***P<0.001 compared to the Negative and Control groups.

2.4 SREL CITED1 EFE 3 K1 ZHiniE5E ) %20y

CCK-8 SEH 4 (] 1.4) R, REERGIR4NM 1 d )5, S4140 MRS /)
TR ZER (F=1.256, P>0.05); RJG4kLLR9: 2. 3. 4 Lk s5d)a, HFAAK
AT EZAH EL, T-HR2E 0 4 B 585 O W) &l 1 % (LSD - t KX 3 P {34 <<0.01);
T 3 10 R A 5 25 1 2 2 TR) A0 B M B G ) TG 3 75 e (PB4 >0.05) . 45 REH,
J& Yt CITED1-shRNA HEZ M55, K1 4 M (139 58 58 7 BH 2059 -
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181 o CITED1-shRNA

154 = Negative
1.24 Control *
. = .

Cell proliferation OD450nm

Days after transfection(d)

A 1.4 CCK-8 #%4% CITED1-shRNA # %/ K1 @08 E 4K
Fig. 1.4 The proliferation of K1 cells transfected CITED1-shRNA was detected by CCK-8
method. *P<0.05 compared to the Negative and Control groups.

2.5 SNEX CITED1 EFE R K1 ZHi AT AR

FCM 200 40 o g T i g5 R & 1.5) o, 525 440 B i 1723 [(12.9+3.2)%)
T B T AL A0 B R T (13.942.8) % AHEL, T4l 40 i 125 (28.2+3.1) %]
W5 TF (F=23.24, P=0.001; LSD -t %1 P H4<<0.01); 1B x4l 5
FHMAZ MAMFEAT-F LR EEZR (P>0.05). 458 EKH, &Y CITED1-shRNA
ARG, K1 A0 T ) B .

CITED1-shRNA Negative Control
.y P2 ey P2-Q2 = &
21. 04% *
7.88% «
S
£ P
g
10
10.11% 1. 38%
P3-Q3 P2-Q3 o >
0 Q«r 1 Q&Ffe = ‘\a'i'f o°&e
&

A 1.5 FCM %43 CITED1-shRNA 3%/ K1 @0 & X
Fig. 1.5 The apoptosis of K1 cells transfected CITED1-shRNA was detected by CCK-8
method. **P<(0.01 compared to the Negative and Control groups.

2.6 32k CITED1 EE ¥ K1 HAiaE AR $0E

FCM 1A an f A 2558 (B 1.6 BoR, 528 A4l Rt maimi e, +
P GO0/G 1 HAg0 i LB B4 i (F=13.27, P=0.007; LSD - t {4/ P {H %)=
0.007), 11 G2 ] (F=9.48, P=0.014; LSD -t %, P<<0.05, P<<0.001) F18S
1 (F=5.54, P=0.043; LSD -t K46 (% P {H44<<0.05) 40057 & 1) EL A5l 1] 28 k2>
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[ 1 % R 2H 5 25 2H 2 TR) A5 3004 i i o Ll e Bl B 2= 5% (P E Y >0.05), 55L&k
W, J&Z% CITED1-shRNA ST E, K1 40008 HAET G0 /G 1 .

CITED1-shRNA Negative Control
™ Il CITED1-shRNA

o 3 Negative
I—T| @@ Control
-

ar -]

Cell cycle distribution/%

@ 0 m om ow
Faanpe

A 1.6 FCM %4 CITEDI-shRNA # % /5 K1 40/6 8 H# %
Fig. 1.6 The cell cycle distribution of K1 cells transfected CITED1-shRNA was detected by
CCK-8 method. *P<0.05, **P<0.01 compared to the Negative and Control groups.

2.7 ;nEk CITED1 A K1 AT RFRZF M

IR @A AR (B 1.7A) WoR, XJR 12h (F=18.85, P=0.003; LSD -
t K561 P {H35=0.002) & 24h (F=215.28, P<<0.001; LSD -t %1 P {H#<
0.01) JiF, FHuel g MUARRIT A BE 2825 AL S B VERT BT BH B>, 72 38
Gk aE R X M S B AL AU, RIR 12 h f 24 h S 4TRSS
PRI W ZE R (P AHEI>0.05).

Transwell SERER (K 1.7 B) W, A LBIVER A, T4
AR ZERE ) AT R B 0¥ B985 (F=60.299, P<<0.001; LSD -t 5 P {4
$%1<0.01) A1 (F=106.251, P<<0.001; LSD -t &5 P {i3<<0.001); i K1 4i
HiAZ 22 6 ) FIT A% BE D 76 I PR AL Y 8 I L 2 M3 R Gl 2% 8 S B e (P
EH3#>0.05). 45REMW, Y CITEDI-shRNA AR &5, K1 IrTfhE
JI R 2218 77 2 W 55 o
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A
Cell migration evaluated by wound-healing test
El CITED1-shRNA
Oh 3 Negative i
1009 @@ Control kk
§ 804
8 *x
£ 60 .
12h § £ F‘ __
' R
24 | o &
e ; 'O?v kav
CITED1-shRNA Negative Control
B
Invasion
Migration
- I — 200 [ |
E m—— g —_
£ 1907 £
2 3
= 7=
§ 50- '.‘SZ |
ol
0 . 0- T
s @ > (s 3 &
,\.-'}‘QS\ ‘,e‘g.'& (?ss" ,\.é“@ ‘,eés‘ o‘?‘é
$) <
B 1.7 @HEXNRERASEZE (A) F transwell £E(B)#%AR CITED1 £ Bt K1 it 4
FalR R BT B4R

Fig. 1.7 Effect of CITED1 gene silencing on the cell migration and invasion ability of K1 cells
was detected by cell scratch healing assay and transwell assay. **P<0.01, ***P<(.001

compared to the Negative and Control groups.
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2.8 SMEX CITED1 £ E X} Wnt/B-catenin {5 S iBE A RN

G BRIk (B 1.8) o, T4 Wnt/B-catenin {5 5 il #% T il 22 H
beta-catenin. c-myc. cyclinD1 A FEI A 5= AR E = N, St
2egE Rk (F=8.887, P=0.016; LSD -t #3561 P {514 <<0.05). (F=10.034,
P=0.012; LSD -t k4% P {H3<<0.01) Fl (F=14.736, P=0.005; LSD -t f4
1) P (¥ =0.003), 455K, CITEDI1 {E PTC " ] e il #0H] Wnt/B-catenin {55
5 KA

In Vitro
*%k
In Vitro El CITED1-shRNA
1.6 Negative
5 @ Control
beta-catenin o
] £ 1.24
e-mye 52 038 ok
5% .
cyclinD1 ‘- . | 23 - =
E5°4
(1]
Actin ‘ | = 0.0
= N
¢ & & RS
& R & & d &
Na ‘\0 O & )
()
4 b
&
o

B 1.8 & & f¥pik kAR CITED1-shRNA # %5 Wnt/B-catenin 15 58349 B %
Fig. 1.8 The ptotein of Wnt/B-catenin pathway in K1 cells transfected CITED1-shRNA was
detected by CCK-8 method. *P<0.05, **P<0.01 compared to the Negative and Control groups.

3 itig

HOR g 1) R AE R e — M 2 R R ZR . 2R 2 F0(E Sk ) &2
FRISHE o B0 L DRI IE0E Ty 0 25 PR S R 5 B 1 1R e 6 ST 38 AT A L
FFOOR R DBV 20 R 1 5 86 S B R AR, e 2B R MR I TE e AR I, B3R
PALJRE 3 P B e B0 (R4 B1 2E K] (v-raf murine sarcomaviral oncogene homolog,
BRAF) Fil Ras KI5 | Jg i A DR g 2 BR IS 52 & ( proto-oncogenetyrosine
-protein kinase receptor, RET) /PTC FIECXf & 3E[A 8 (paired box gene 8, PAX 8)

/it B ALY AR S TE YOS AR y (peroxisome proliferator-activated receptor gamma,
PPARY) Jeta AR EEHE, DL 22 34 Jsim 4k i B (mitogen-activated protein kinase,
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MAPK) F# g ELLEE 3 345 (phosphatidylinositol 3-kinase, PI3K) - 1 B
(protein kinase B, PKB) 17 5 18 % FRI0E #8215 % HUR Mg 2 A 1K 43 -7 WL a0

PRI, PR FOR B A 22 AT A R 2 7R, oeradh— 24w OIR e B8 VR T
G AR AAT R

CITED1 X 4k At 241 i kF 3L (melanocyte-specific gene 1,  MSG1),
& SIS NP K. CITED JE DR 4 i 1) 28 1155 1E by 6 Skt B 3ty TR 7
Sk FEAEFRVER], IS 225 Cbp/P300 WM K4 s R S, HL st fg
MBS A S T R R A U BE ST A, CITEDI = 330K A B 1 A AH 41
R b, A0 Ak B e A T SR TR KT S AU 200, A i ST R IR
FOR B 2 23 rh CITED (&I P FLE A BTk, R0 T HARE
SEINE 53 HLEN B AEANE B, AHF5THE H, CITEDI 18 FURIRA b ¥ ik
IR 31 H FHEALAH I, WATANABE PU4E K HL, CITED1 FERI{E PTC
2415 5 BRAF J K54 A7 g B B (R AHOG P, Horh BRAF BRI 5848 2 HOIR i
R T AT E N ISP

IS PRAIT SR I, 7 CITED] €12 FR) s B 40 P 90 A% BB ARLRg o b8 A A AR AR
WA S8 06221, [ REE TSR, CITED] mik nlfeilk Hep293TT R 4H e 41
P51, VALERIENY 255 0, CITED1 & DK i 2% (40 5 e e R Bl A 25 A A7 s 1)
H1 203.5 d EK ) T 515 de AWFFCRA CCK-8 SEi A M E], Wit RNA FHidi AR
UUER CITED1 JEK 25 )5 1 PTC K1 41 U9 g ) W B A, R FCM L6 2]
AP TR R . IX LR ] CITED RENS (kI 8g 40 it (1) AR

GVE TR S AR (1) AR ) 2 R AT 22— 2 H A0 SR R 4 3R L 5 1 4t i A
PERAL AR 40 M AN PT P 090H . ARFFER I, UUBR CITED] £EREIA )5, K1 41
HALT G 0 /G 1 34 A H B 8, G 2 RS SH4H M A Radb, 3 HH 4 R
BHATE G O/G 1 3, 40 ffa J& 359 B iy AN i A 40 Mo AR K B D 52 BHL, 3K 45 4 M ) 1
(158 T 038 5 e 1 1 AR — 35

AL KIL, fEPUTER CITEDL JERRA )5, PTC K1 4l i Fifz 22 6E )
58 #9859 . CANTELLIPVERFS R L, CITEDI 78 2 308 M B4 40h Rk +F
&, JF HaE i #4k4: K K 1B (transforming growth factor-p, TGF-p) -Smad2-CITED1
7 AR PR % . SCHULTENPASE LUAL T PTC M o8t . R s A i fie
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TR IR B2k, KB CITEDI RN PTC ke B h Ris AP B . &
BREIREW], CITEDI AR R 28 A4 1 BRI

gE LTk, AWFRYIET T CITED] K 7E PTC H4EH], %3 CITEDI
BN R AL T REGE I PTC A 5 S5 B4 1T N
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F "84 CITEDI1 j&id Wnt/B-catenin {5 S 1B & {8 i
HARBRE I REEEENFEITHNERTAR

1 AR5 7HE

1.1 ##}
1.1.1 ZRpask

Sp

[ 25— o
1.1.2 R

15 2 4-5 JIRSHEVERR B, - P 3 R BB R 2% S 3R ) rh AR A 1) 55
1.1.3 EEMFS5RAF

A4

ZI

1.2 LAk
1.2.1 R BEEERET

FEVE S A M s i, AR =) 8 v R AR B BTk e R 2 M B AT 3920,
Iml 3 5 25 ECA PR CAE BRI BE S 2% 1084y mD), ARG ~PATREEH 240 83 B2
N RIS REATLY 1.5 em, Wi, JCM, HEE 0.1 mL 4 MR RIE SRR, A
AL SRS, JPWE RS AT, I AR . BERE 3 RAE— Rk E W
FAfRas, M bs R ROE IS oA K (L) 59 EEW), o R AR
V=LxW?x0.5, 27 KJa, KA, B g BRI FARBURE B, T AT
IR REE - M o

1.2.2 Western blot &M

v >
Al 5 5B

Zl
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2.1 BIEREKEKIE

ARSI e ST N AR IR FL SR KL 40 AR SRR AR AR Y, — J 22 A W 5
BRFHRAAT 1 KRR W] BRI LA, Jor 14 KRBT B PRI P DL B T
Fdo M 2.1 Pl 435, THRAARBUR AR KR BESENg, A KZ B W Al 28
27 K, =B 50 T4 301.13 +140.13, BAPE4L: 1408.77 + 368.84,
FHA: 1554.41£394.43, gl BARE LR (F=22.980, P<<0.001; LSD-t
R, 1) P<<0.001). [R] A5 ST P02 RR SRS ARLIR A4 Bt B SR AIG T~ B M4 A
F4l (F=10.411, P=0.003; LSD -t 4, ¥JP<0.01),

A B C

: 2 - - CITED!-ShRNA
CITED1-shRNA® B1s —| : 2 = Bk
z I £ 1500 i
Negative §1n £, - /I
gative 2 -
g 2 e
5 05 B oo r
" = _:f,c::ia"/!
0 - —0
Control 6 : . n
3 L] 9 12 15 18 21 24 271 30
§v Jfa é.ée Times(day)
N * <

B 2.1 RABHE EXE

Fig. 2.1 Tumor transplantation in nude mice. **P<0.01 compared to the Negative and

Control groups

2.2 Western blot &M

%M RN SIS R 8, R tiiAa R on, UUER CITEDL 2EP )5
FIAZFE IR P beta-catenin. myc. cyclinD1 5 AR IA S EHIIN, Gil2245 8008 (F
=5.927, P=0.038; LSD -t {51 P {H3<<0.05). (F=19.729, P=0.002; LSD -
t K461 P {514 <<0.01) F1 (F=7.80, P=0.021; LSD -t K4 P {514 <<0.05),
SEEG 2k i CITED1 3[R 4)13] Wnt/beta-catenin 155 5 18 % .
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In Vivo
In Vivo

@l CITED1-shRNA
beta-catenin W N 2.0 53 Negative
- = control
]
cmyc | BN . - §E 15
o8
fa
2= 10
. -
cyclinD1 5Z
o @
2% g5
. p— £ 2 0
Actin | - - LA
2 o
X N O 0.0
‘\ !5\\ 0&4} & < N
X & & & Y
2 A & ; &
Q\ & < ©
«Q/ o\'b‘ o
k)

B 2.2 &4 R P& %40 CITED1-shRNA %5 3#/5& Wnt/p-catenin 13 5@ K4 R &
Fig. 2.2 The ptotein of Wnt/B-catenin pathway in K1 cells transfected CITED1-shRNA was
detected by CCK-8 method. *P<0.05, **P<0.01 compared to the Negative and Control groups.

3 itig

AW FAE S —HB 7yl RNA THUERVIUER CITED] JERRI Rk Je, M5
K1 20 M (o 95805 8IS, dm i T2, 40 5 IR 72 G 0 /G 1 3, it
¥ AR 28R 19k 35, MIMUEW] T CITED1 £ {¢ 3 PTC & EM 24 T AMtE . A

IDIUEIZAEIT, ACES S SLER K HUR IR L SR K1 40 B S AR BT
PR R R AR A AL 1R ) 2, AEAR PN IAIE CITEDL JE[K7E PTC HWfEH . AHB 4
LSRR, TR AR A K B W A T A A B JF HL 27 R
AEFEAR BT, HCHE AR AR SR EE IR T 5 A 4L, H CITED1 {2 ik RR
PTC AR A . e R AR 45 5, ¥i/8 CITEDI ik PTC )%
MAM2447 8, CITEDI £E PTC W AT — & U 1E M

LRI BUE N, Wt {5538 LAV 2 ST RE, ki =y b pean
MR . TS A & R EDFORYERF U 2R W, Wnt F 5l 2
VFZ R R A, AHRFLIRE I s PO e A0 izl o gg 25281 Wnt {55 3B % A7
ZMZ 5k, AfEE IR MIEL HuRTE, A2 &2 Wnt/beta-catenin
oM, 2 Wit EEE 52 AEE )5, Wi —RH0 0 SON ALz N 1
beta-catenin £ [ 3 IA S AN N I, Wit &2 47805 » beta-catenin i 8% 4 c-myc.
cyclinD1. c-jun & AL WAHNIG . 78 HUIR I B, Wt 4553l 2 1) KR0S
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A4S DR R AR e, I HLAE BRI 32 222 Wnt /beta-catenin 10 30T & AR
FHE, [H &b 2 A 57 R I CITED1 55 Wnt/beta-catenin {5 5 38 #4H5¢, CBP 1 P300
25 Wt {5 5 57, 1M CITED1 ) 722 5 CBP/P300 i 1) s 15 50,
K, CITED1 A ReAE A —ANH = B>k A B 5 CBP/P300 2 5 141 g 4t
IR A M AL A 303, IRATTAAIFS T & B, CITED1-shRNA £ Wnt 15 51l #%
NUFER [ beta-catenin, c-myc. cyclinD1 A B4 (41L& BITE B B8 n,  hpy 4
Western blot SZE4JUEW] T CITED1 #1ifI If9# 1) Wnt/beta-catenin {5 5 H . SR 1MH
R 2 IR 1 R AR A0 22 02 Wnt T8 B% TR0 5 3020 M J9 0 R 5 P B, SR BB T 1)
ILGAE CITED] 1t 33A 1) 2 Bl 547 L, CITED1 82k (1) i 18 g Wnt 18 % 19
B, CITED1 A% W & 421 Wlims J8 Wnt i 4 52 FIF1H], 1% Le6JF 773 &L CITED1
LEANTR) iR rhad ot A Wnt 38 BR R FEAE R o BEXIX I Murphy 25 H R R 2
CITED1 @i A% Wit 30 6 1) 5 56 0T, iRg B 58 . T8 S 9, 234k fie I BEAIK,
PR T AR T HEE K, FrLL CITEDI i 2% (/) BRAE A7 1] B S5 4 401015, 16,
WA AT eSS CITEDI IR R A A F A8 Wt 18 % SCHE 25 11 beta-catenin #% P K1k
PRAK, RLiZIm 2 2406, R c-myc. cyclinD1 & (43K AN FFK. K,
CITED1 £EANF I8 Hh 34141 Wnt/beta-catenin 5538 i

EAR N NS, CITEDIL T-441 PTC 40 i X 3% R A4 K RE 1 3 W] i R %,
It B T4L41 Wnt/beta-catenin {55 5 il #% Nt 1 beta-catenin. c-myc. cyclinD1 Kik
=, L EAFFTE K468 CITED] it Wnt/beta-catenin {5 5 il B2 1 PTC (135
YA AT N
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ENBE

AW 5038 118 995 75 A 5 W i CITED1 %2 4k PTC 40 MUk (1 5 VERF R T
CITED1 J: 7 PTC P AE H SR SEAE I AR OG5 Sl ek . Bl ghtn T

—. AW RBLITA PTC 1 ifk CITED1 mRNA J 48 (55 35 1EH F0IR
HREAN AN FA o i, IR H K1 412 T4 PTC 40 M Hh AH S 08 L 5 e 1) 4 vk
PRI E AT 136 4% K1 4 15 452 5

T AEARSNSERG R, CCK-8 SEE Kl 3 CITED1-shRNA 4140 il AF K idt B2 W 2
T AR a4, WS & B CITED1-shRNA 2040 i 7o W ma b, 44
N B AR T G 0/ G1 3 s 40 i ) R 52 56 e 4 LT # 5256 129 % I CITED1-shRNA
Y140 HIT A R 28 A8 ) g5 . DL LIFFT 45 IR CITED1 {2k PTC 4H Jfa fr) 2%
YA AT R o

=\ RN SIS, Sl R R TS, R CITED1-shRNA #R 5 PTC
MR, 8 27d RSSO 3RAT1 4 BL CITED1-shRNA ZH 4R 5UA% M JRa (10 26 K3k 1 1) (g
AT BIEZH F2H, IF HLse 20 88 Hh (8 A SRR B i 8 38N T 3 A 28
DA EAEFE 45 AL W] CITED] it PTC BRI A K.

VU, AHF5TiE L Western blot S5 4% Ml Wnt/beta-catenin 5 5 i i T i 81
beta-catenin. c-myc. cyclinD1 [F)3iA &, &I CITEDI-shRNA 41 & R IA &1
BRI, UL B4 Ui CITEDL W fig 2 8 i 901 Wnt/beta-catenin {7 5 38 i 7
PTC "R KR -
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SCHRERIE
B S B R BRER TR R R

BB K2 Ao 7 AR B (differentiated thyroid cancer, DTC)AJ LUl “F
AR ABUTRST +H2 BRI Va7 B AORA RAFTUE . SR, — MR o
DTC [ & A6 T7 50 H AR5 1 F e v 3l 2k 77 Ak R RE ) 1T e i ok A v
DTC(radioiodine-refractory DTC, RAIR-DTC). F#i% X} RAIR-DTC 43 1442 1R
ANWSE, #2506 97 4 RAIR-DTC #2648 T8 367 k. hidt— B8 Tnr
RAIR-DTC B RS 28, e B Tn, A5 RAIR-DTC iR Y7 8k et
ITERR

KERIR: BRI, BiolEva T, SEveYy, dERE

FOBR T 2 I DR 288 00 5 DAL P Sk S0 ek I8, AR 08 LK FROIR I 20 b
FUISTR FFOR I . DEVAR ORI . RERE FR R A AR 2 A FOR I 4 Ry,
Hor 7L SR R I (PTC) S vk bR FFOIR IR 98 (FTC) 35 I8 T 3 A0 20 AR It g
(differentiated thyroid cancer, DTC). DTC 4l fg 5 A H A i B #RE 1, RIFE (2 HOR
JIf % % (thyroid stimulating hormone, TSH) A~ VE M ML T $5 B I 25 Bl F
WIS, U (radioiodine, RAD)YAYT IE 2 F FH 1% — 3L R HE R IA B3R 97 3%
R 4R 220K DTC B rlalid TR 4130 VR YT (2 ORI S0 6 7 3k
B RAFITED- 2, ERE /NS (2-5%) DTC eV 7 it R ek [ARE R, s
A T AT RERE R ABAT R AR, AR AR W Ok 3 SRR D)3 e, T
R JE 1k M v 78 23 Ak 7Y FEOLR B9 (radioiodine-refractory DTC, RAIR-DTC)B3-61,
DTC & T KL m AL e . Wk, wab it Ml i ge /)5 DTC
HOE PG B IR 81, AL R 10 ARAEA7 R AT TE 56%, 1 AN 10 4
HAE AT 10% B, Kk, RAIR-DTC [AHSCHFST C A H i F R B A 57
FOHE RO T ASOH 455 R N AMH O STHR, - TEAH DA BB BE RAIR-DTC [R3R Y7
HhRE
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1 BEBETT

2 DTC SR SRS KA SRR 75 B4 A 1R O B 0 7 g s 80 i A k£ B i
IRAEARIN, R EiATT 75 B 18 09T T R TFARUIBR . (7 ke 2E. #RS1
BT S AR AR R A5 7 . DTC B4 15-30% K 548, e ibfs
o H K 5-10% 0 76T I AL RS BT o, IR ot B ILIR), O AE 2R 44 50%:s
BB, RAERL 25%; MR EAEMEE S5 EBEE & 200% 8, ik
5E [A) JIUJT (stereotactic body radiotherapy , SBRT). I i il J7 (intensity-modulated
radiotherapy, IMRT). 4574 fiti(radiofrequency ablation, RFA) A4 VATT M H K
FIJRiaT F-Beo 2015 4 ATA fam s AR . 01 HAT SR I T RAE A i AU
HII AL e RAIR-DTC 8%, {EHT4 5 REUGI7 201, NMALSEILFE SBRT. RFA
BV RIATT S5 RV YT ALY BETUIRE, R A R I RS IR SR AR AT TRV T
W FAMBU AT (external beam radiotherapy treatment, EBRT)%% & #8167 #5 5 ,
B ROSIRTT T SOFU0, [RIFER T DTC fEE H R m B, JUHOR B3 XU &
I B SR 0 B A RS I S, T A BB FHAAR SN0y s A L I R
REPR DL S A A7 i 1)

2 5877

B %] RAIR-DTC 73 7AW R ARG, VF2 oy TR 299 & SR
B (1) I FH T 55 o 20— S 1) 243 40 300 ki BEL - e 4 5 e 1 R DR 1 5%
M LE 3 A5 40 25 22 T I8 1 g PR A 025 AT o AEARSR, 4 THR I 25903897
YA RAIR-DTC B (W 267772, EITEE ) L R R I A P AR A
T(VEGF ). BEIEHENIEEFEG( P13K )R 22 24 G b 8 (1 B MAPK {5 53l % .

2.1 BRdER

RRLAE e &P DR 2 BEHIHIFR], w7406l RAF-1. B-RAF S E, LR
VGFR-2. VGFR-3., PDGFR-B. KIT &5 2 Tt 52 44 (1) 1% 2 B B HS 17E 121 2005 4 FDA
2 AR JE T a7 i B R B s 2007 SEI% 21038 A X FRRET R, T
AT ARBE T RIS I B . — TR R o 6 W, R bk Je N
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TJREREI . FAZPEAN RAIR-DTC & A B35 K730 sk A 18 AN [E
ZTT AL 417 G1EE BRI A e A 2 G A3 L EE, B P 1Y)
BERE, RGNARFE AR AR A, H RS A R ot e A AE . SR
B AR R AR A AF I W KT BG4 10. 8 M HLE 5. 8 AN TN, X
WAL R A AR JEAE G I BRAT T AR RS M B R e SO e 2 T A = T
RAE, RIARET 2017 4 3 A4+ EHRIRAS 1AL,

22 RIXER

SRR JE A Ty — IR 2 52 1 i S R O R, mT R VEGFR1-3
PDGFR. RET. FGFR1-4 fil c-Kit Z#lE . 2015 45 2 HARE e E Eir,
FC3E BE F ER R R R R Fe B E EYE DTC & RR-DTC B35 176714,
F5 T B Bilm RIS 22 0F 00 B T AR Je 55 22 B RIAE RAIR-DTC &3 HAE
Ho dilER, S BE K T EFHN L EAEAN (18. 3AMAL3. 64
Do [RINX IG5 1) 392 48 58 T AR AR08 J8 Ja B T i TR AT 0 e e, I
SNy 64.8%, 1 RFNAAAL AT 1. 5% 151, 2018 4F, Hewett!! 25545 ] ik
TR B IRIR I AT BRILZ AN, SRS JBICH TR MTC. Bk, &
Wt RR-DTC B MTC B, SRAER JBAE A BT L ) 2440 35040 650 e PR v 1 B
HIEN,

23 RLEMmE

JUAE A e b — 7l 11 IR IR /1N 37 22 B0 AU SRR SR 70, e R 1L
2F L P PR v AR o o3k T[] I 2 M I BRI A, 3 T M b A 2 2
R/ TR . T e I 2 S IS BT A AR, LA e i T Fh
iR 22 A 5 5% S, 2012 4, Lancet E& K T ¢ MLAEAREMBEHL. X
FE BUE 1Y TR ARRIS IS, BTN T 2R H 16 ASRRIHES 220 i 145 4 1f f
PEEk % PE RR-DTC &3, I HTC 57 #1(39. 3%)~ PTC 49 #1(33. 8%). FTC 20
(13 8%). LR WoR, JUEEADLJE 241 Joik e A A7 I A T R4 11 1 A~ H
bE 5.9 AN MUAEA R TR RBFSILAN T 331 9] MTC i, HAz2 D 1Lk
BISF-359 55 g FLAE A JE 21 (500mg/d) FH el AL, 2 BT 528 PRS. 24 AN
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REREVTI TS, S5 RERW], 37%MEE B, 15%MBEIET: e RURAMLL,
I 4LH) PFS XU EE N 0. 46 U9,

2.4 73T ER IR Hhik

4K, BE# RAIR-DTC 7> FHLEIRF IS AR D, V22 AL G YY
2y s )R IS S AR, FRATAT BUR BB — 4% RAIR-DTC &4
CAATEMU VR MRS T, AP AAAAH KIS ), DA DG RE [0 ¥R 7 I AR
I HLIR BT 2 i (M 25 . 24 RATR-DTC HR5 Ak 199 175 B e B2 18 G bl 0t Ji
WA, H AT #-Fi7 o A WA 57 RITT AR HABAH SC B ¥R YT . TSH NG YT AT LAgk
4z, JF HAE 3~12 A H DI 27 SR AR 2 520220, Ho 1 RE IR T 25 B
SRIEK T B I TG RN 8], AFZ BB BO A 1 DI UES 2 B H W] LUK DTC &%
(R AEARINTR), R B 1) 24 )60 7 ) B8 K B MoK A e 15 T 1K 52 T AN W
[ RAIR-DTC 5 K& T Z2ENRE, ZAREXEE R YA RN aIEE . IR, =
T3+ TR R S5 A K e it s S5 52 58 522, HonS T RIS S8 A v i s 1) 524 2
BT, L ) 2549) TG B0 23 B8 N2 28 585 O J L A9 0 ) R AR, HOx) |
Wtk @ MEE, X T IbI i N AR B, Yo 2R 254, B
IR SPAN T FRE VG YT IR 2B, PR R4S 2 R A VR
I LR A P I R, B I DA 52 1A R N A5 2. AR, — HL
5% 113K 6 W BT B (R AR R, iR AR R R I Y, H BT R R R T

3 BE

RAIR-DTC s H i FUR B a7 o 2. i % RAIR-DTC &35 47444k
I ELRAYY, BeRH Wi HURF RS R, fTdE4T RAIR-DTC [1)/MA
WIRTT, PR S A R RN, AR 5 X S R AR AR, IR R
P RIS E NI P
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