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TAK-733 %t AFHRIREL Jeikal TPC-1
AN 04 R B BF

v % R < € R 5

HE BB WM MEK 172 f#5 (R)-3-(2,3-
ZRNAE) -6-9-5-( (2-FA4-MIORER ) ZAL) 8- HEMLIE( 2,
3-d]mENE-4,7(3H,8H) -l ( TAK-733 ) X} A HR IR 2L 3k otk
g (PTC) N HR R FL MR8 (TPC) -1 e A= =441 MR
W, Ak BUEKOIRES R4, & T35 KB TPC-1 41
Ji K ELBEALAY 4 2. 5.5 .10 mol/L ZH FIAT TR ZH | 4% 24H 43 9
YEFH 24 48 72 h 2R JH DU FH A almeh ( MT'T) 3ok 0 40 . 7
WHERE ST, L0 HIVE R 24 48 b, ) FH I 2K 200 ARG 0 24
ML RHFRIE T, QIR AL SE 40 A 45 20 TPC-1 40 i AE A
FA24 h G ERIE L, &R SXTIR4AH L, TAK-
733 Ah B 4 TPC-1 401 10 1 G410 1) R 84 o | 22 A () AN 39
A (P <0.05) ; TAK-733 452 TPC-1 402 1= A1 TPC-
L 410 G,/ Gy WRT o5 L A5 2 8 T % IRZ (P < 0.05) , S B3N
G,/ M SHER M LL IR AR (P < 0. 05 ) , S sf 1] A AR A ; %
IRAARE 2R ERBERIN(P <0.05), &i®  TAK-
733 SoF AN BRI L SO I TPC-1 40 it #0434 8 15T B ELA 3
YRR, T B 40 A A 15 S 4 T

KB TAK-733; H9%H ; A T 38 88 TPC-1
FESES RS581.9

XHfFRER A XEHS 1000 - 1492(2022)02 - 0254 - 06
doi: 10. 19405/j. cnki. issn1000 — 1492.2022. 02. 017

FOR B 9% (thyroid cancer, TC) J& N 431 & 4t B
R H DL AR R Hoh ) N FR LSk R I8 ( papil-
lary thyroid carcinoma, PTC) 5 fr 5 TC #) 70% ~
80% , 2 fcH WLIZEA o F AT PR B AR PTC
WHRIATT FEBR FAR + ' + 2 HUR AR E (TSH)
MR REZHURH BUS RAF B0 1/3 (1
BERBE RS B PTC R & R R
S I PR AR AR VTR R . o Ras/Raf/
MEK/ERK {5 538 J# (14120 B2 S0 2 Fe b de iy i DL iy
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LA R UG TR R A AT
SNBSS AR B o T AR W) 5K A
WA | A 5 0 ) 5 5 308 [ O B 40 ) 40 L 590 B
PR E S (R)3-(2,3- TN 6-%-
5-((2-34-BAIE ) S A ) -8-F L nE e [ 2, 3-d | %
ME4 7(3H,8H) - ( TAK-733 ) J& —Fh = 5k £
PERIAE ATP 5247 MEK 1/2 34 EEAS F I 6157, T
2011 4AERE B IR A A, de la Puente et al'® #5973
TAK-733 1E2 VB 08 vh 2R B B i v v, G
AN £ % Ve B B IR U266 41 1G5l | 175 5 40 e
T-,JF AR ANAR & A G, JWIBE AR . 1A 5E AR
MRk R I8 (thyroid papillary carcinoma, TPC)-1 4
LA AT X 42, 3 s PR A AN R 26 R TAK-733 XiF
PTC fRZIA , A PTC A 2590307 S LAk 4

1 MR

1.1 R+t

1.1.1 @wieke  AHUIRBRZLRIE TPC-1 240
B v HANE

1.1.2 5K A  TAK-733 I [ 35 [ MCE 2
Al ;RPMI 1640 1555 3L it 4= 1L 7% (FBS) | R 1
(trypsin) T EERE R IR AW A 3£ E Gibeo AF]; —
FH LV H0 ( DMSO ) F1 MTT #3 K W [ 5% [ Sigma 23
Al AL Y BE (PL) AN A0 AR 8 123K 7] & Annexin V-
FITC W H K% £ AW HE AR A R A A ; RNA i
(RNase A) g B4t 5t RARAYRHE 2 A

1.1.3  FHMAE 3111 % CO, ¥FH (£ Ther-
mo Scientific 2% ) ) ; ELX-800 4= H 3l Ffpr X ( 3&
Thermo Scientific 23 ] ) ; FACSCanto™ 1T ¥t 2 41 fifd 4%
([ BD A H]) ; TE2000-U 18] 5 AH 2% B iws ( H A
Nikon A F])

1.2 EWHE

1.2.1 Zmfr¥zs  TPC-1 40805 10% FBS,1%
HHEE RIRA WA RPMI 1640 58485 538 B T
37 °C 5% CO, MHRREE B oK 740 h 5 9%
1.2.2 S B AHRIRZL LRI TPC-1 48
ML Sy S B 2RI KE AL 4% S 35 20 1 245 40 e B A
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3R 2.5 .5 10 mol /L, Xif BELH A 3 1 57 5
1.2.3  Zogfes) MUl S Ry oy il

H DMSO ¥ TAK-733 MoK 5¢ 95 i, e i) s 2 v
920 mmol/L MYREAFIL . SEgu ik #EH HH RPMI 1640
FEFR RN R BB B 2.5 .5 .10 pumol/L 4 T
YEW, —20 CvKFR-AT &,

1.2.4 MTT W& oAkt am B3 st 4 0 & B
RETFXPBCA K AR TPC-1 4080, LA 3 x 10* 4>/ml 4%
FhF 96 FLA T, BEFL I 100 wl 20 M55 52 0, 1%
Fod WG S w1, 2.2, A% 6 MEFL, 2
Y924 48 72 h J5, & FLIA 20 pl MTT %
(5 /L) 4kZedi 5% 4 h, 32 REEFRIEMA 150 wl DM-
SO, R 10 min, {ff 58 .55 5 7o 0 i, 1 i
BRI 490 nm , K45 FLIR G EE(EL(OD {H)

1.2.5 AX@mpafsten wie B4 F TPC-1 4
PL1 x 10° A/ L% RN T 60 mm KiFRIL, 20 ff
BEJ5 508441 1. 2.2, 40 5T 24 48 h Jg B A
TS AL ISR 4, 1 200 +/min B0 5 min J5 F 2T
A PBS ¥k 2 Uk, IR ITIE T 75% & L BE
FEE,24 h J5 1 200 t/min B0 5 min, £ 4
Fi, PBS ¥ 2 Uk, PBS H 2 4Hff, A RNase A,37 C
7K 30 min, A PL YR, 20 T 4445 30 min J5
FHR A LA 23 B 488 nm Ak I8 & 9% K 96 658 B
M7 A S 3 IR

1.2.6 AX AU i 8 = 4000 3Rl S
FEROTHIE 1.2.5, 25917 24 48 h Je R &4
42,1 200 r/min 5.0 5 min, ¥4 PBS YL 2 i,
1 000 r/min B> 5 min, 7 EWEE, A 1 x Binding
Buffer 500 wl H 24, A 5 pl Annexin V-FITC
5 pl PLIES), ZiREEEE 10 ~ 15 min, 285 L
T AR LRI AT, Sy E AR SR 3 UK
1.2.7 XREASRBAN M THE S BT
YRR TPC-1 20, 3 1k 250 I K 20 i 4% 5
x 107 N/ml (9% B R0 2 6 FLAR, B FL 2 ml 41
B, RGBS | 200 wl 43k T RS FRFLIE
AbTE R Z, PBS 28 MROE 3 WK, LR AL 1. 2.2
Wi, G E B T A NHARRIE S 0 h 124 h (1)
KPR IX I E AL T H (%) = (1 -24 h RIJE XI5k
THAL/0 h RYRE XA ) x 100% , 7 62 S 3
K,

1.3 Sit=Z 438 R SPSS 17. 0 F 417 54
SR  BAE DL x £ s s, Z AL RIBERI R

FHEAR R J5 220 M, P HL R FH LSD 3, 4L %%
BHEEER ST FEAS ¢ K56, P <0.05 HESA S

PR,
2 #HR

2.1 A[ERE TAK-733 3t TPC-1 40 A 18 78 B9
M MTT 256 s, oA 3 vk B St 21 5 % HR 4]
%) 2 L 3 AR A R E R A G R R XL (P <
0.05) . 44b PR} A — 2 B, B & TAK-733 9 B
Hahn, TPC-1 4 Jf i) 38 58 300 i) % 2 W 3G = (F =
336. 822 .671.322 .1 498.396, P <0.05) ; HAH[F #
FEY) TAK-733 FEAN[A] )V B[] 55, Bt 4 FH B ()
AN AE R, TPC-1 4 %) 344 5 410 o1 5 0 72 9 34 =
(F = 86.547 ,296.955 ,296.222, P <0.05), TAK-
733 %F TPC-1 20 ffl A A A 0 i 4 R 22 s ) R 551 i 4K
Wik, W1,

1 AERE TAK-733 3f TPC-1 ka1
HEEIME M (n=3,x+s)
R A 1]

(wmol/L) (h) 0D, (% )
0 24 0.370+0.010 0

48 0.543£0.031 0

72 0.903 £0.035 0
2.5 24 0.337+0.015°  9.96+1.26°"°

48 0.447 £0.032™ ~
72 0.647 £0.006 " * *
5.0 24 0.297 £0.015" * *
48 0.390 £0.035" " *
72 0.470 £0.017 " "~

17.96 £2.00 "~ *
28.18£1.76" "~
19.85+1.72" "~
28.00 £1.56" "~
48.31 £1.06" "~

10.0 24 0.237 £0.015" " 36.25+1.99" "~
48 0.267 £0.025" " 52.10+1.42" "~
72 0.253 £0.015" " 70.61 +1.74" "~

5% R4 (0 wmol/L) A * P <0.05,**P<0.01,"** P<
0.001

2.2 AERE TAK-733 %f TPC-1 28 Bt & 27 i %
M 9 A0 i AR A ) TAK-733 52 56 4 A %k AR 2 41
JH SR, 45 SR s AR b T B4 Bl TAK-733 Ab
PR BE AN, G,/G, WA 40 Ml bl B Wi 3G 2 (F =
58.536.179.347, P <0.05),S ] (F = 34.894,
76.293, P <0.05) 1 G,/M ] ( F =24. 192 96. 688,
P <0.05) 4 fd Lb AR Xk 2D, 22 S et er B L
125 A R g — g ), Bt B ] A 24 G,/ G,y 14
M b ) R % T3S £ (1 = —10.447, —12.209
-8.839, P<0.05),S HI(z=8.003.9.682.10. 342,
P <0.05) 1 G,/M #] (¢ =6. 112 .10. 220 3. 349 ,P <
0. 05) 4l it L 49 i it s /b, 25 S A e vk 24 3 S Ut
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*R2 AREIRE TAK-733 {ERAAE R EXS TPC-1 4B HAIRNE (n =3 ,x £5)

)3 24 h 48 h
(pmol/L) G,/Gy S G,/M G,/Gy S G,/M
0 26.01 £1.49 57.19 £2.36 16.80 £1.12 26.68 +£1.36 55.96 £2.52 17.36 £1.20
2.5 33.98 £2.47" " 51.64 +2.25" 14.38 +1.31" 53.86+2.18" " * 38.03+1.91*"" 8.11+1.20"""
5.0 39.80+2.29"""  47.03+1.80"" " 13.16 £0.61 " " 64.67 £2.69" " * 31.43+2.13* " 4.58+1.32" "
10.0 48.27 +2.13" " 44,04 +1.57"** 7.69+1.32%%" 67.19 +3.03*** 28.45+2.09 " * 4.37+1.09"**
5%FHRZH (0 pmol/L) b4 * P <0.05,* * P <0.01, " ** P <0.001
Al B1 Cl i G D1
ip G ip G Dip G, Dip G,
1200 ] 1200 D 1200 Dip G DI G
Dip S Dip S~ Dip S 1000 Dip S
1000 1000 1 000 500
£ 600 2MIT.71% E 600 G2/M:15.36% £ 600 32/M:13.48% 2 2/M:8.3%
~ 400 ~ 400 “~ 400 400
200 200 200 200
0 0 0 0
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150
@ Channels(FL2-A) Channels(FL2-A) Channels(FL2-A) Channels(FL2-A)
7 A2 B2 2 D2
=z 1200 Dip G, .
Dip G, Dip G, Dip G, Dip G,
1000 ops 800 DS’ 500 Din s’ 500 Dins”
+ 800
2 G1/G0:26.67% = 600 G1/G0:55.73% 400 G1/G0:6432% 400 G1/G0:69.44%
£ 600 S:35.47% 8 $:37.47% o S:31.74% . $:26.53%
Z: G2/M:17.86% E G2/M:6.8% _".: 300 G2/M:5.96% 2300 G2/M:4.03%
400 2 400 E g
200 Z 200 Z 200
200 100 100
0
0 0 0
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150
Channels(FL2-A) Channels(FL2-A) Channels(FL2-A) Channels(FL2-A)
DNA; &
1 RERE TAK-733 3 TPC-1 4 Ra1E F 7R [ B 8 20 AL &) HA ) 43 45
AXTHRZ (0 wmol/L) ;B:2.5 wmol/L TAK-733 4 ;C:5 pwmol/L TAK-733 Z41;D:10 wmol/L TAK-733 41;1:24 h;2:48 h

BN & A G,/ G, B, BEBS TPC-1 41 i Y A 1 45
Hir , ELSCRm I BE & 1 v B2 B 388 im0 B[] 1)
FEAR B, W2 KK .2,

C1G/G,
120r 248
N G,/M .
=
=l
20}
By B2 Cl C DI
TAK-733(umol/L)
B2 TRERE TAK-733 3t TPC-1 41k A

A EIR iE 4R B E R B S L
A KHREZH (0 wmol/L) ;B:2.5 wmol/L TAK-733 41;C:5 wmol/L
TAK-733 #4; D:10 wmol/L TAK-733 ZH;1:24 h;2:48 h; 5% HB4 (0
pwmol/L) b : * P <0.05, * P<0.01,* ** P <0.001

2.3 A[ERE TAK-733 %t TPC-1 A T- M5
M A AR I 25 SR R, S B A L, 455K
B PR TR =, AL PR (B — B, B TAK-733
R BOXE TN, TR BTN, 2 R A S EE X
(F=59.929 94.542, P <0.05) ., Jf ELAH R B 1Y
TAK-733 fEF 48 h 5T R & T 24 h, ZH A5
B Y (1= —4.888, —4.962, —4.275, P <
0.05), WK 3 4,

2.4 AERE TAK-733 %f TPC-1 4 AT B0 &
M ANk B B9 TAK-733 7 T TPC-1 4 )5,
TPC-1 HffLAE RS e AN [H], S0 4 i WDR @ & %
PUNFX R R EG B X (F=37.08,P
<0.05) , HFi% TAK-733 ¥ B A3, YR @ &%
INB AR, TWELS 6,

PR S5 LB P SY I TC 2415 4 B S g
919 7 JIE A A TC 1 0 5 S BT 5 00 1 TS
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Al BI Cl DI
10’ 10° 10° 10°
10° 10° 10° 10°
10' 10' 10' 10’
10’ 10" 10’ 10°
A2 10 100 100 10 B 10 10" 10" 10 © 100 100 100 10 Do 10 10" 100 10
BT 10’ 10’ 10°
10’ 10’ 10’ 10’
10 10' 10' 10'
10° 10° 10’ 10’
10 100 100 10 10 10" 100 10 10" 10" 100 10 10 100 100 10
Annexin
3 AREIRE TAK-733 EAAREEER TPC-1 AATERHN S HmE
A XFHELH (0 pmol/L) ;B:2. 5 wmol/L TAK-733 41;C.5 wmol/L TAK-733 £H;D:10 wmol/L TAK-733 #;1:24 h;2:48 h
POHAP DL PTC B o, R4 PTC # HLIARYT
40 1 [J24h N . 1
W48 h J5 BAARTI G KA 5 AEAEAER A ik E] 08% ) (HH B
30 b N L A S B RN RS S SE S Il YN
< e Ja B W XS R0 R AR AR R G, N FAE W2
«5 20 t JETRA T B 88 AR S BOR LR B 288 0 2
= T ROWFFE B o A2k B ) 25 W A S Pk i g 1 v
10 F s AR e Vs sl O) R DA P NC1 I BN 2
KTHEESHE, Hik, Bm 25T &5F 2
0 M2 e NVANY SEiH ¥
0 2.5 5 YT R TR YT B A A

TAK-733(umol/L)

FERE TAK-733 {E AR E B E 3t TPC-1 4058 T E M

Ras/Raf/MEK/ERK {5518 I 19 15 B 3006 BN
SHAE 22 Tl S P g 1) e A e R vl 3 AR
A BF 2 - EIE 52, 7E PTC W IR 7 7F Ras/ Raf /

S5XFIRZH (0 pmol/L) HFZ: * * P <0.01,*** P <0.001
Al Bl
Iy B
&5

AEIRE TAK-733 432 TPC-1 20124 h IXIIE S 7

Q@

DI

D0

A XTHRZ1(0 pmol/L) ;B:2.5 pmol/L TAK-733 41;C.5 wmol/L TAK-733 41;D:10 pmol/L TAK-733 #41;1.0 h;2:24 h
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80
ol L

—_ *

S T

540 ¢

j!i?.-_fj sk

X —— ek
20 1 T
0 0 25 5 10

TAK-733(umol/L)

B 6 AERE TAK-733 Xf TPC-1 £HAT B HISIN
5XTEZH (0 pmol/L) H#Z . * P <0.05,* ** P <0.001

MEK/ERK {55538 3 BSOS o %05 538 B 0 30
#£F Raf MEK ERK MK & AL #RR k'™, #zfk
(1) ERK i — 25 g ma R i g 22 1 A5 40, DI o]
PG5S b GBS R AR NG B, AR
ANE T ERK J& MEK i ME— 9, X T 5E 3%
BT MEK 763 26 m B A, AR, 6T
BEXT MEK 40461 590 B9 B 2 45 31 7 )32 56, TAK-
733 VEA—FhE AL MEK 1/2 S5, a] pe8erk 4
A% Ras/Raf/ MEK/ERK {5 5 5% I 14 X85
FrF MEK 1/2 B9 M, WmiBHLE T MEK 12
(AR B 1 RN S5 D I s, JE X MEK 172 R
WA A ERK 172 f B BR Tk AT BT A 0 £ 7
ZIRFGTIESE , TAK-733 75 22 Fl W i g v nl & 75
iR /E . von Euw et al™™ K440 i B 5% $2 7R
TAK-733 ¥ i 2 (0 22 930 41 A 338 7t <2 ) 0 ], 40 i
K G, WIBH T . Baranski et al "3 i S2 6 0
TAK-733 1E F T8 A8 40 i 5, 7T 51 & MOS A
U20S WFH 40 ML 8 1285 1 Caspase 3/7 AN,
MTT 52 5 25 S /s, AS [ ¥k BE TAK-733 4b 2
TPC-1 4Hff 24 48 .72 h & , 52 56 21 20 Jifa 334 5 ) il R
P T A, FLAG vl e 7)o 2 200 34 0 ] %2
MU I e, 349 i Ak B A ] ) S T 38 95, 3X 5 Miicel
et al'"*' it B2, 2980 400 It ) F 9% P SR TAK-733 1]
O 0 e P 1 A 25 SR 2R, DRI, AT T TAK-733
PEHF NHIR AR 7L K IR TPC-1 415, MAPK/ERK
08 % 1 1 9 AR A 0 S 200 B ) 1 B R T S
Xt TAK-733 #4fil TPC-1 20 fifg 3 5 9 #H 56 1
FHMLEIHEAT SR — 20 AR 2 98 R FH T =X 4
JHL A £ e ) B AT A I A3 AT, SR R, 5 xR
ARG, IR TAK-733 43 HIALFE TPC-1 2 il
24 48 h J5,TPC-1 4ELEY G,/G, B4l kb 63 I

Fh, S HAF G,/ M 320 it A5 D) AR X B AR, BE &
TAK-733 ¥ B 2 i A b BEA 8] I 4, G, /G,
01200 B Lo 4510528 W 2 s L S AT G,/ M U 4 L L 15 38
WA . 278 TAK-733 W] BHL% 40 i &1 39, £ TPC-1
YK G/ G, AP, Ao 2R BE Ak 2 A T ik
AT, DT 000 o1 3 40 L 1) B4 5

ST A K ] Annexin V-FITC/PI XU ¥k Xt 41
M T HEAT TR, DAASTRI VR B TAK-733 43 51l b
B TPC-1 40124 48 h, SXFHREHAHLL AN R 1Y
TAK-733 505 40 Al ) ) TR 24306 e, FLAG P
FRI) e ZE 240 RO T AR AR R e, 45 2 A T R i ek B
Pk [ A9 SIE A 1717 18 1, i — 2P UE S TAK-733 A fig i3
TPC-1 AR T,

IR A5 i 38 TR A S ) A0 B 5
JRAME AT AL RE T, T B g SL g0 4l 5 X IR
(AR A Rk W A ML B RE T 155 . S rh
WG 5 Xf RRZHAH L AR b R B2 TAK-733
T TPC-1 2 24 h J5 A0 QR A A R P RRAIR, HL
Bl TAK-733 WP B2 Hia8 in , R 4 238 Wi 1%
i, #278 TAK-733 7£ PTC )% J&H al #1 ] TPC-1
YRR IIERS , T R HEsm R PRV E R

ZE LTk, TAK-733 figid i K TPC-1 41 g BH ¥
F G,/ G, WA 20 M i 34 5 A E e, 8 098 40 i
T, R PTC AR IaIA YT B AL 1 0 U
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Effect of TAK-733 on biological behavior of human thyroid

papillary carcinoma TPC-1 cells
Zheng Meng, Wei Feng,Shao Guo,Wang Xiaoyan, Cheng Ran,Zhang Yuan
(Dept of Endocrinology, The First Affiliated Hospital of Baotou Medical College Inner Mongolia
University of Science and Technology, Baotou 014010)

Abstract Objective To explore a new MEK 1/2 inhibitor 3- (2,3-dihydroxypropyl) -6-fluor-5-( (2-fluor-4-iodo-
phenyl) amido) -8-methylpyridine[ 2,3-d ] pyrimidine-4, 7(3 H, 8H) -diketone (TAK-733) affects the biological
behavior of human papillary thyroid carcinoma (PTC) TPC-1 cells. Methods TPC-1 cells with good growth and
logarithmic growth were randomly divided into 2.5 .5 10 pwmol/L groups and control group, the proliferation ability
of each group was detected by MTT assay after 24 48 72 h, respectively. The cell cycle and apoptosis of each
group were detected by flow cytometry at 24 48 h | respectively. The migration of TPC-1 cells in each group after
24 h of action was detected by scratch healing test. Results Compared with the control group,TPC-1 cells treated
with TAK-733 showed higher inhibition rate of proliferation in a time and dose dependent manner (P <0.05) ;the
apoptosis rate of TPC-1 cells and the proportion of TPC-1 cell G,/G, in each group were higher than those in the
control group (P <0.05) and the proportion of S and G,/M cells decreased ( P <0.05) ,which showed an increase
in time and dose dependence; the degree of scratch healing decreased in a concentration dependent manner (P <
0.05). Conclusion  TAK-733 can inhibit the proliferation and migration of human papillary thyroid carcinoma
TPC-1 cells, block cell cycle and induce cell apoptosis.

Key words TAK-733; proliferation; cycle; apoptosis; migration; TPC-1



