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# E HMY 3F5 AXL 5Lk K F KM% (papillary thyroid cancer, PTC) STAT3 & ik ¢4 %k, Jjik R
JA g £ 5789 % ik (gene set enrichment analysis, GSEA) %} PTC % 3% 40 4L 3% J& P 49 572 /- PTC # A& AXL
89 R BAT IR AT R, 547 AXL 3t PTC STAT3 A ik 69 %%, HEK293T fa JLRE AL = & 3t BB 40 | = 4k 2 Fe
pcDNA-AXL 48 ( AXL £8) , Western blot 4] &40 p-STAT3 ¢4 £ ik ; ) = Bl 3% JE 49 AXL Be.tk GAS6 422 BCPAP %8
AL % , Western blot # ] 2@ ff, p-STAT3 F=4%z N STAT3 #9 & &, 45  GSEA 547 & I AXL & &£ 6 PTC £
STAT3 1z 5 i@ %-7E 1L 42 & # 2 (normalized enrichment score, NES) =1.47 ,P <0.05) , HEK293T g ¢, % # AXL
J& ,AXL & £k 55 p-STAT3 &M ¥ 5 (P <0.05) , AXL Btk GAS6 4 72 BCPAP @ it % 5, p-STAT3 F M 2 %
¥ (P<0.05) ,STAT3 #4453 (P <0.01) , 458 AXL 7423t PTCSTAT3 43 i@ %49 %1k,
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AXL enhances STAT3 activation in papillary thyroid cancer
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Abstract ; Objective  Signal transducer and activator of transcription ( STAT3 ) signaling is hyperactivated
in papillary thyroid cancer( PTC) ,but the mechanism of which is not fully understood. AXL is upregualted in
PTC which activates several signaling pathways. The objective of this article is to investigate whether AXL ac-
tivates STAT3 signaling pathway. Methods The AXL of 572 PTC samples of the transcriptomes of PTC was
analyzed by gene set enrichment analysis( GSEA ) to assess the effect of AXL on activation of STAT3 signaling
pathway. HEK293T cells were transfected by AXL plasmid and p-STAT3 level was determined by Western
blot. PTC cell line BCPAP was treated with GAS6,and p-STAT3 and nuclear STAT3 were determined by West-
ern blot. Results GSEA analysis found STAT3 activation was higher in AXL-high PTCs ( Normalized enrich-
ment score (NES) =1.47,P <0.05). HEK293T cells transfected with AXL displayed higher level of p-STAT3
(P <0.05). Furthermore , treatment of PTC cell line BCPAP with GAS6,the ligand of AXL,led to increased p-
STAT3 (P <0.05) and more STAT3 nuclear translocation (P <0.05). Conclusion AXL increased STAT3 acti-
vation in PTC.
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PRI A A A 530 2R 8 Hh A UL A P o
TE A BRI B N L e R P BT sk
PRI BRI ( papillary thyroid cancer, PTC ) 2 H B
WOLI BB | PTC BTG AT (B0 A — 3
IrBE ARG 5 R EE R AT,

AXL 2 TAM 5 52 14 Tt 52 B2 90Tt 1) — B3
AXL g HBLAR GAS6 Wi, 51 T I {5 53 #E ¥
T AXL RV 2T LA FLARE | B RS AR
S IR EL R (A A B R R AR
SERJEA AN L PR A7 TG L LR A R R A T 2
AXL 7E PTC Hhrm 33k, 76 IE 5 AR IR 4 i vh A &
ik,

STAT3 {5 = i % 7 W 7k i v ke o 22 4
FINO B S ALY STAT3 {7 53l 3 it % 1 AR
R i 0 M A G FE S EE A%, STAT3 AE PTC
g P s (H AR PTC s 3 Ak i HL R I
ARIYT o A S KB 73 A Kok PTC 40 i & 1Y
WFFE, PRIT AXL X STAT3 {55 jd B i e VR, by
AP AXL/STAT3 7 PTC rp (8 7 42 it 5
5 A

1 W7 %

1.1 ##

NFLIR AR B8 40 i & BCPAP Al TPC-1 1y
TN 40 i 2 ; HEK293T 40 i iy - [ B2 e 40
M E ; DMEM 55353 | Lipofactamine 3000 I Ther-
mo Fisher 23 7] ; i 4= ML (FBS) I FHLIH U= 2
F] ; pcDNA-AXL 2 3k i ki I F addgene 723 5] ; AXL
Pl STAT3 PriA . p-STAT3 Pl T Cell Signaling
Technology 2\ ¥l ; GAPDH Hi {4 1 T4t 5% 42 43 By
257 ;GAS6 I T R & D 24 ) RIPA g Ry ik 20
/A7) ; Phosphostop 11 F Roche /3 ] ; proteinase in-
hibitor 14T Sigma /\ ] ; Histone H3 $Hi{4, #% & 3%
BULH & T8 = K adl .

1.2 mskh

AN IR A 10% fa2F i iE DMEM 1 3%
JE BB IR T 37°C 5% CO, 546 P R
FEVE BB N LR AT AL S 2 80% i, 1: 24%
o GAS6 HyAL BTy vk Jhy 20 M i Al J 3t 1, S8 4k
0. 5% FBS YRI5 16h, JIAAH N He B Y
GAS6 Ab AR I 8] o S 25 o

1.3 AR%EE %54 (GSEA)

GSEA J&—Fhita3 )y s, il LA s B G2
B A MRS Z A — s 22 R
€ AXL 5 STAT3 R A K &, 7R850 % (hitp 2 //
cancergenome. nih. gov/) H1 R # PTC 2365088,
R Tk s AXL 30K, 8 € 25 HE A AXL iy
RMEL ARG TR (R, A 572 A PTC HEAYY
AP, KR AXL R 323K s AR BT A AR A o
AXL ik PTC(AXL £k E 5 T F I EAEA)
FIIE R 35 PTC (AXL RBHM T FEEEAR),
GSEA ¥ 1 Fr A 2 BORR U o BIAE . B IR R
U (false discovery rate, FDR){H <0.25 ik Hi&
S B & 4 (GSEA F /7 48 74, http://software.
broadinstitute. org/gsea/doc/ gseauserguideframe. ht-
ml) .

1.4 HEK293T %4k

HEK293T 4ifitufiiithe T 6 fLAR it 2%, 70 b &5
FIA IR 2 3 S 4 1. Spg peDNA-AXL Jit
Pl (AXL 2H )., ¥ 5 ki 5 lipofactamine 3000
P3000 YA, IR EE 12min J5 A 6 FLAH ., 6h
JE KRR IR OB 10% FBS HysEFRse, i)
48h R TR . SLHE A 3 K,

1.5 Western blot

ML BS , 5725 15 97 L B 3R M 248 PBS
PR PRI AN i A R I ) 50 0
PR BEHI A7) Y RIPA TR S 400 0 351 5 40 i
FR W25 1 SR b R B T K B IBE R 30min,
4°C ,12000r/min, 2.0 10min, W H FiE, EHE
o 10% B 15% 5PN I Tk 1 B8 IS H Dk 23 15, Y
AT EED . 5% WIBIE Uk = A 1h, —
PLACHEF SR, 2 T TBST 7E85 K E vk 3 1K,
AR Smin, U H 1h, TBST %3 ¥R, i ECL
FOCUHE, ] ChemiDoc MP B8 73 A 2E 47 B
EEHHEELL GAPDH /E N2, #%85 H L) Histone
H3 VRN NZ . SR AR B B B 4 i B )
P PR H W E B K EE/ NS E A REEI S H
A AR s, SEBR R 3 K
1.6 #ZEkaRKR

GAS6 4b ¥ BCPAP 4iififi 1. 5h )5 , {8 F#Z & M
PO GAR A R . HARD R di i e
FHY 1 PBS B2 42 nh ok J5 in AR A 1 4 BGR] A, 7K
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FiEE 10min, B A EP &, A& H R BGA
FIAF B, E 15s, 7K B E 10min, 14000¢g B
Smin, bR EE, ML MZER. BEA
LAY B PBS 5237 Ja 250 FH PAUE 2 5k B i ¢ 2R
H,HE 1R BOJEFE BN, MAREH S
), B 10s, 8 3 . 7K EIERE 10min, 14000g
B0 10min, W ZER . SLEHEE 3 W
1.7 %3 F%

K SPSS 16. 0 Geit#ifFxd Kot #t 47704, 11
HPTRERA X x5 o, ZAHE BRI R R 5
200 M, I LR T LSD-t 55, A P <0.05 Jy
ZERAGIFE X

2 R

2.1 AXL F kA 3t PTC STAT3 43 5 i@ 3404 % vh

GSEA £ R FE W] AXL 15 % 35 B FEAS HL 1L6-
STAT3 (E5 B &= 1% 4k (& 1) (normalized enrich-
ment score, NES) =1.47 P =0.046) ,

Enrichment plot:
HALLMARK_IL6_JAK_STAT3_SIGNALING
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4 PTC % & &k AXL 89 PTC # A& 116-STAT3 42
GBI HENL, HEZENELENRE gene set FH)—A
AW, Ao e BEEdH TAREALEL AXL L0k
#% (4 &) (pearson correlation) & % fiAg & (K &),
NES, normalized enrichment score, )2 — 1% 49 5 4& 1% &~
NOM, nominal , & > p g o)
B 1 AXL & &kt PTC A A STAT3 12 51834 69 %
2.2 AXL # 43k xr HEK293T %m g, STAT3 44 %7
ot IAE AXL Fl STAT3 [ -2 , 015
AXL Jiopr % Ye ik HEK293T 4 fifl, 48h J5424EH,
Western blot {f /% ¢ AXL 9 HEK293T 4 Jifd =1 3%
ik AXL, [a]i} p-STAT3 3,75 335 (P <0.05) , $#&/R
STAT3 {55 MK IE LI m (Bl 2,% 1),

0w  p-STAT3

STAT3

. o

B2 HEK293T 4 &40 STAT3 B G &k th it

(1 Zmmpd AXL & p-STAT3 £ & KF(x£5)

215 n AXLABst &k % p-STAT3 AAst Rk ¥
TANBA 6 1.00 £0.18 1.00 +0.11
wHKRE 6 1.06 +0.09 * 1.13+0.35"
AXL 8 6 2.30+0.20"* 2.56+0.11*

F 1 59.88 46.25

P 0.0001 0.0002

E: 5w Gt BAML, «P<0.05;5 % KR, #P <0.05

2.3 GAS6 4 723+ BCPAP % s % STAT3 &% B 1L
Fadz ) STAT3 (A 69 %A

GAS6 J& AXL i &, BCPAP Fil TPC-1 4 i
FIFRE AXL(E 3) . FRATIERE AXL R85 51
BCPAP 21 Jitd 4k 22 F 55 . 40 i 4 Al i 5, 0. 5%
FBS 4b3 16 h J5, FHAS [k 2 1Y GAS6 b 3 241 fifg
J& L AR IR p-STAT3 KBS £ (P <0.05) (& 4,
F2)., /8 GAS6 REGZ G STAT3 {5 5 38 .
STAT3 i J5 23 5% #% A%, Bt AR A4 1 400
ng/ml [) GAS6 4-¥ BCPAP %) STAT3 7E&Z N B
BTEOL. WIE S frs, LB FS 1) STAT3 fE#% N &
ik Z (GAS6 Ong/ml 4 4% N STAT3 AHXT ik &
4 1.00 +£0.36, 400ng/ml 21 #% P STAT3 A%} 354
H42.40 £0.26,P =0.006) , i — 4% AXL 7]
ik STAT3 {5 5 BRI TE 1L o

" GAPDH
BCPAP TPC+1

B3 PIC #ajt, % BCPAP & TPC-1 ¥ AXL #) & ik
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A4 GAS6 472 BCPAP %t )5 &40 p-STAT3
#2 SAT3 ) % ik
%2 REKRE GAS6 432 4mje F p-STAT3
Fo SAT3 AAst ik K (X )

203 n p-STAT3 A st & ik &
Ong/ml 21 6 1.00 +0.26
100ng/ml 48 6 1.93 +0.42*
200ng/ml 28 6 2.54+0.08"
400ng/ml 8 6 3.97£0.71"

i 24.70

P 0.001

E:5 Opg/ml 448k ,# P>0.05, * P<0.05,

& &

%
%

e STAT3

W @& Histone H3

()
1

*

1

i

-
1

p-STATSHIM RiA &

(=

0 ng/mliZH 400 ng/ml 2H
GAS6

%:5 Ong/ml 48483k, * P <0.05
5 GAS6 422 BCPAP #a it s 4% % & & STAT3 e & ik

3 i

AXL 7 Z2 i 38 v 5 2238, 4 PTCHT™
A /R FE PTC 40 2 rfr AXL 853835 (181 3) o
AXL A 0 22 2% i 988 #H 5G4 45 538 15 e 4n PI3K
EKR %5, & 38 Wi AR 4 A= 28 56 88 (TS 24 11 B2 [
A AL R, AXL 2 R A 9T Y T AE R

AL AXL R SRR R428 B A UEA T
WA T 8911 PR Chttps . // clinicaltrials. gov/) o

STAT3 {55 53 [ 76 2% 1 b 9 v e 7 22 4F
FN AR R STAT3 75 i 4 28 4 Ji8 e 4
Frh R E B, 80 STAT3 &4~ 5 2 /) Bt i
BT AL TR v-sre B0 AN G AL T IS 1Y
STAT3, Z5FPETGfk 1) STAT3 8 i 7k A= 4k 1) Wi £F
e i ORI o | L AN 2 L s
STAT3 [HFELL PR Al i R B STAT3 45 5L A
2235, TEZ R th STAT3 15 235 58 B
JEA o STAT3 J¥ i3 K e BT 7=, e k3
BERIAE TG, (00 0 A5 A BRN 55 7%, 30 7] 98 4 88 S
Vo BELIT STAT3 {5538 i 25 5 S0 A A i K
i

HAT, 23 STAT3 347 (1) 1 W7 {5 5 91 A e B
A, £ PTC P &4 240> s A0 5 28 11 vl 4 ik
STAT3 1 2 35 Fil/ 58 i 1% L, Ho 4 HGF/c-met' ™"
fH AXL RE 75 J 7% STAT3 {5 53 i I A '™
R THAPIE R, FRATE S5 ATGC ) PTC
YL 7 SR A B i EAT T 43 BT GSEA R
AXL 5351 PTC H STAT3 {55l g% & 6 1k, 4
P V) RS TR G . JE—2E i, &
Fik AXL Yy HEK293 41 i H: p-STAT3 23k &
TE IR B 98 40 Mg 5 BCPAP o, GAS6 7 L) i
STAT3 Jf- HA#i A% P STAT3 34 £ | $/R H A S i ok
L

25 b TR, AR SR B GAS6/AXL BE 4% 1
STAT3 {553 % , iIX 5 = i T G2 AXL fig i
vz 0F J B ML =2 —
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