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Abstract: Objective To explore the effect of thiostrepton(TST) on proliferation and Forkhead box protein M1 (Foxml) ex-
pression in HNE-1 cell lines. Methods
trations of TST(1,2,4,8,12,16 pmol/L) on HNE-1 cell lines after 48 h. The change of HNE-1's cell cycle after using different
concentrations of TST(1,2 pmol/L) were analyzed by flow cytometry after 48 h; Immunocytochemistry and Western blot were used
The prolif-
eration inhibition rates of TST on the HNE-1 cell after 48 h in each concentration group(1,2,4,8,12,16 pmol/L) were 8. 31%,
17.46% ,34.28% ,58.68% ,87.91%,99.05% ; HNE-1 cell were kept at stage G, /G, in 1 pmol/L and 2 pmol/L group(P<C0.05) ,
which was dose-dependent(P<C0. 05) ; Foxml protein decreased significantly in HNE-1 cell with TST in 48 h by immunocytochem-

MTT reduction assay was used to investigate the proliferation inhibition of different concen-

to investigate the Foxml expression in HNE-1 cell and its changes after using different concentrations of TST. Results

istry and Western blot test(P<C0. 05). Conclusion TST inhibits the prolife ration and Foxm1 expression in HNE-1 cell lines, and
the reason may be that the TST could decrease the Foxml expression in tumor cells.

Key words: thiostrepton; Foxm1; HNE-1

i 4% 22 14 Ik (thiostrepton, TST) & — Fh e Ms S 4 &, 7]
N2 b 75 B B T R Ay B ARAS T . Bl A SR R B TST Ald
s #0 16] /E ] F Forkhead box protein M1 (Foxml) # 5% [ 7 i)
T J 9 240 B 4 B, LR FG Al B S R 1) B SRV P TR S 5 it
Ah o I 28 B A R Ak 3K [R] SR R BN R 40 B R, BT AE R 9
Foxml K6 [H 3 1 1y [ i 75 5 48 g o =7

Foxm1 J&— & [ 4 41 M 35 78 1) 5% 5% R+, J8 S0k HE 5K %
(Fox W) . AR ESMKRAE FHE . =2 A&
Az BBV Lo B B R A WD AE ST L AR T 5T RN TR P & B
Foxm]1 7 & WA J# (nasopharyngeal carcinoma, NPC) 4 41 h & %
ik 5 NPC B 73 ) M 5 B B B2 S B AR OG . [H i, A BF 5% DA 4 i
£ R I Foxm1 76 S M HINE-1 40 i bk o A4 32 3% ; [ i 46 1
TST Xf & 0895 HINE-1 4 0 bk 184 58 400 61 19 76 I &% T se Ll 8

et F
| HBEE®

L1 bR

L BRAIIR SR FINE-L 2 B R |

A @BIRAEE . Tel: 13101293395 ; E-mail : cchhyy787 @ sohu. com,

AN BT

1.1.2 KA 5254 RPIM1640C Gibeo 24D AR/ 4 I 75
CHUIN U 2R 75 242 6] U HY A 0w 2 (MTT, g 42 2 A ) T
FEABR A FD . = H AR (DMSO, T P EE 25 B A R A 7D,
TST(Merck 24 ), #2320 /£ SABC iR 5 & . DAB & {4 i 7
L lFES R A A2 A RD bt A Foxml £ 5 Hi 4
(Santa Cruz 2\ @), Western blot #f &35 (28 = K 4 P £ K

NP
1.2 Hik
1.2.1 Z0fERi3 ¥ HNE-1 400 fl 30 % 10 20 R E /M4

M3 59 RPMI1640 B 32, & 37 C 5% CO, 4 IR B W 4
WG A2 R R A K . fR AR 0. 120 A% —0. 02%
EDTA W HIE Ak, 5 W 55 45 J 7 1T 550 8076 40 i 4.

1.2.2 TST %t HNE-1 4l i tA M il 52 56 BOW 804 K 81
HINE-1 406, J2 At 3 Ak, B30 il i 40 ik V0 - 9 355 40 i 4ok
5X10*/mL, B 96 FLEE IR . A FL AN A 200 L 40 9 L i
A TST il HZA W4y 318 1.2.4.8.12.16 pmol/L, & — ¥k JiE



3284

HA 6 FL, KX IR K A0 e %t R4, B 37 C L5 %6CO, A
PIEEFE 48 h, BT . /N0 25 R T AL TG I T B AR
200 pL & 5 mg/mL MTT 20 pL 4828535 4 h, B0, W% -
I B L 200 wL DMSO, & TR % % LR 10 min, A )
Jil AR ASC b0 2% L O BEAE LD (490D, 4 M 33 K 2 490 nm,
R EE 3R KA R,
1.2.3 TST Xt HNE-1 4 ffd & 3148 b iy s ma 43 518 vk 2
1.2 pmol/L iy TST AbHLA0H 48 h J5 . 5L 56 % B 0 FR 4 . Wi 46
HNE-1 41 i, PBS ¥E% 2 K. B O, £ EHE B, 2% A
—20 CHUAM 75X LB BE 1 h, PBS Pk 2 &6 &R
P AN L W A PT YR &4 COCE 30 min, 5 FF 5 BCA IR
% AHHIAL (FCMD 1 88 =, DL & B K 488 nm U 52, I H
Modfit LT2. 0 #4443 1 4 i i 39 43 i
1.2.4 Gy 2 Ak 2 100 s R [k B TST VAT HNE-1 4
fi 48 h J§ Foxml A RE  FHIHLIKRE R 1.2 pmol/L
B TST Ak 2 40 M 48 h., 8] B 3% 40 M %5 B8 20 Fn 2L PBS {4 %
Foxml —4u i) B HEXT R 41 . S B8 S 4146 SABC 277 £ 1 WA
BT,
1.2.5 Western blot ¥l 40 it Foxml & 1 FEik  BAUE
2 1.2 pmol/L {15 TST £ HNE-1 41 48 h J5 , 41 i 2L fi#
WCEE IR 9% 2R (1, Bradford 10 2 & &5 . CAE A Y 2E OE
T SDS-PAGE ML ¥k /3 8 515 (220 mA 2 D 5 # M 1 h.fmA
Habi A Foxml ,practin —41 37 CMEH . VEKEIMAES R
HiWEE 2 h, TBST W BE S 3 U, A ECL Ak &Gt | 1
J6 . % . F Quantity one 3 BT840 A2 45 455 G5 TEAE .
1.3 SEil# 43 SRA SPSS 17. 0 SEil B4t 4740 07 o 1o
PORLR A T s BRI 2 AU R B R O 2 087, LA
P<C0.05 BZESAGITHEEX.
2 & S
2.1 MTT ¥E#M TST xF HNE-1 40 i 59 4 KM/ J5 i
it MTT W€ TST & HNE-1 40 £ Kkl /E B 5. &
# U TST VEH 48 h 5. HNE-1 40 fid iy 2E 4 4 i 2 43 il 72
8.31%.17.46% .34.28% .58. 68% .87. 91%.99. 05% (£ 1),
M3t TST 45 A+ HNE-1 401 48 h ) 1Cs 7 4. 015
pmol/L, MRIEALE R A SF LI HE SRR E N 1.2 pmol/
L ) TST 299 1E T HNE-1 4ujd.

1 TST {6 F8 48 h jgxt HNE-1 £ B 3 58 0 & /€ BB &9

g (xLs)
2 3 0OD490 =D
Xf B4R 0.95140. 071 0. 00
TST 1 pmol/L 4 0.87240. 052 8.31
TST 2 pmol/L 41 0.785+0.018 17. 46
TST 4 pmol/L 21 0.62540.026 34,28
TST 8 pmol/L £ 0.393+0.017 58. 68
TST 12 pmol/L 21 0.11540. 011 87.91
TST 16 pmol/L 41 0.009+0. 034 99. 05

2.2 TST X HNE-1 40 g J&l 1 2 L i & w HI FCM 45 il
TST T HNE-1 401 48 h 4 g A 1 iy 22 4k B 7% . 2 TST
A FR G PN AE 1 Go /Gy HH AN T 43 32 (68.49E£3. 16 %) 6«
(72.3142.43) NI & TR (53.91+5.13) % . HE R A5
R L (P<C0.05), 4R E/R2 pmol/L TST 4 G, /G, ]
BHHEET 1 pmol/L TST 4 (P<C0.05), L% 2.

2.3 Gy 2 Ak 2 e R [k B TST AE A F HNE-1 4 fifg

FREF 2012511 A% 41 5% 31 4

48 h i) Foxml FHHFiEs®m Foxml 1EXf M8 2H 40 i 5t N 3235 W
WA E TST fER T HNE-1 41 48 h iy Foxml & %
KW I HOTST WK . Foxml 5 R BB 2. F
FA 43 B I 4k R B Tmagepro-Plus5. 0 947 2 58 1 43 47 . %
B TST 6% A (TST 1 pmol/L 40 :0. 207 +0. 008,
TST 2 pmol/L 41:0. 1860. 006) 5 % B4 (0. 224£0. 008) kb
L ERA G R L (P<0.05)  WE 3 E 1,
x2 TST 3 HNE1 @i E# T m(z s, %)

215 Go~Gy S G;/M
X M2 53.0145.13 26.66+£1.04  20.3341.03
TST 1 ymol/L £4 68.49+3.16* 18.33+1.13* 13.18+2.31"

TST 2 pmol/L A 72.31+£2.43% 14.18%1.21% 13.51£2.52¢

*: P<C0. 05, 545 [ X B AL L 5 5°: P<<0. 05, 5 TST 1 pmol/L 41
WL

2.4 Western blot £ A [&] ¢ BF TST /£ i T HNE-1 41 jifg
48 hi) Foxml #1335 EM 48 h J5 X B4 fl 45 Mk j¥ TST
IR LB Foxml 2 H3R3A £ 4 TST A H 14 i 1 3%
BRHHE ., K& TST 4 Foxml/W S K H{E (TST 1
pmol/L 24 :0. 83140. 014, TST 2 pmol/L 4 .:0. 758 +0. 026) ,
5%t BEZH (0. 962 0. 016) HEAT b 4%, 22 A S it 22 B X (P <
0.05), LI 2,

1. X IR4152. TST 1 pmol/L 41;3. TST 2 pmol/L 41,
& 2 Western blot # il R [E iR E TST £ F HNE-1
4R 48 h By Foxml ER KX

R it

B R e 2 v R R A Sk SRR B R 2 — kT R E
BR300 B TR 0 1) 2 B3R 7 I B 2 — Bl FARYT 2 RIE A
I R R A2 SRR T o i ke R R R — A 2 )
) 11 A ot T 50 5 7 JER g L B0 0 1 D e 35 R B D
FSERKTE A T A A RS AN R 2 AT,
W 2 iR A 2B R TR Sk R v I BB 43 T AL A A I e B 4
T BB S 9T AW N G 1 AR . PR R R T e R R R T
MR e

Foxml B E—Fif M R AR . SHEKRELF £ &,
WA SF 2R AL REREDT . BT, A M5
KB, Foxml 7 79 305 A0 M0 7L AR A8 I i 55 22 b foggd vh
KL 5 MR R AR EE Y, Foxml A 8 — Fik
TEM AR MR IR T HE 2. 3 IRIE, TST A% 5 o 00 o 2L iR
T MM R Foxm , 1 3 2140 il i 88 A= 4 9 7R T

1EH BT W WF 5 K 30 Foxm1 76 A B W 41 80 p i R 5K
I 55 0 WA 1) 43 00 T s R R S AR AR O . R L AR 5T 41 G
£ BE RN Foxm1 78 B2 0 HINE-1 41 ik v (1% 22 35 5 8] B i )
TST X & W85 HNE-1 40 g bk 4% 58 90 0 19 7 Fl % 5 Foxml #f
KAy AT BEAL ] L 25 S R (D TST X HNE-1 75 B & (1% 3 58 417
R S L B v 52 1, 1 4410 ) £ B 3 583X 5 Nicolaou
SEUOIRGE TST XoF i Jei 200 M Ak LA 5 5 0 g 7 0 4 AR A



EREF 20125 11 A% 41 5% 31 4

(D FE TSTEM G B HNE-1 4 s . G, /Gy B 41 & 7 R 1
Jn. 53 HNE-1 4 fu B 76 Go /Gy W, 9F B2 R w4k #ipk . X
5 Koo %P 438 TST BHLMEFL R 40 Mk T Go /Gy W12 AR AT
B9, (3B TST ¥ B2 B934 I, Foxml #1138 3% hk 14 38 15 78 i I
A TST X HNE-1 40 g i 3 %8 40 ) 7E T g J2 58 8 3 1l
Foxml [ #3550 BLAY ,3X 15 Bhat S {8 AR AT

25 FRTR L TST Wf A S WA HNE-1 4 it ik B A 8 47 v 4
SN FE 0 A AL PT R 2 A A 0 ) i 98 4 A o Foxmil
TR AR, ATy Foxml BB &k i
SRR YT AT RO A B LRy S A R TST 9 0 IR R A 4R 43—
P S 0 LAl

2% 3k
[1]

Adamii GR, Ye H. Future roles for Foxml inhibitors in
cancer treatments| J]. Future Oncol,2007,3(1) :1-3.

Koo CY,Muir KW, Lam EW. FOXM1 :From cancer initi-
ation to progression and treatment[ J]. Biochim Biophys
Acta,2012,1819(1) . 28-37.

Teh MT, Wong ST, Neill GW, et al. Foxml is a down-
stream target of Glil in basal cell carcinomas[ ] ]. Cancer
Res,2002,62(16) :4773-4780.

TR K WO, BRI E 55 SIRNA i HPVI6E6 J 8 %)
SR g A0 B AR 2 R R s R (], F PR IR 4%, 2008, 37
(20):2263-2265.

R ST IRFTPE. Foxml 4% 5635 24 i) 98 425 5 5 5 b g g %
AL, E BRI R A% 22 3, 2009,36(10) : 736-738.

MRTT B 108 1, 450 5 BRI 98 43 A 1) 3R 9T BIF 5 BDIR
[0t F 8 % 5, 2008, 7(3) : 187-203.

Myatt SS,Lam EW. The emerging roles of forkhead box

(2]

[3]

(4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12

[13

[14

]

]

]

3285

(Fox) proteins in cancer[ J]. Nat Rev Cancer, 2007, 7
(11):847-859.

Carter SL, Eklund AC, Kohane IS, et al. A signature of
chromosomal instability inferred From gene expression
profiles predicts clinical outcome in multiple human canc-
ers[ J]. Nat Genet,2006,38(9):1043-1048.

Yeshida Y, Wang IC, Yoder HM,et al. The Forkhead Box
M1 transcription factor contributes to the development
and growth of mouse colorectal cancer[ J]. Gastroenterol-
0gy+2007,132(4) :1420-1431.

Liu P,Cheng H,Roberts TM, et al. Targeting the phos-
phoinositide 3-kinase pathway in cancer[J]. Nat Rev Drug
Discov,2009,8(8) :627-644.

Penzo M, Massa PE, Olivotto E, et al. Sustained NF-kap-
paB activation produces a short-term cell proliferation
block in conjunction with repressing effectors of cell cycle
progression controlled by E2F or Foxm1[]J]. J Cell Physi-
01,2009,218(1) :215-227.

Francis RE, Myatt SS, Krol J, et al. Foxml is a down-
stream target and marker of HER2 overexpression in
breast cancer[ J]. Int J Oncol,2009,35(1) :57-68.
Nicolaou KC, Zak M, Rahimipour S, et al. Discovery of a
biologically active thiostrepton fragment[ J]. ] Am Chem
Soc,2005,127(43) :15042-15044.

Bhat UG, Halasi M, Gartel AL. Foxml is a general target
for proteasome inhibitors [ ]J]. PLoS One, 2009, 4 (8):
e6593.

(Wi B #7:2012-04-11 &9 B 3 .2012-07-17)

(#3282 30)

[4] Tto R, Nakayama H, Yoshida K, et al. Expression of Cbl
linking with the epidermal growth factor receptor system
is associated with tumor progression and poor prognosis
of human gastric carcinomal J |. Virchows Arch,2004,444
(4):324-331.

[5] Sako Y, Minoghchi S, Yanagida T. Single-molecule ima-

ging of EGFR signalling on the surface of living cells[J].

Nat Cell Biol,2000,2(1):168-172.

F R £IEL % B4 EGFR Rl VEGF &

5 R H LT ] SE R MO A . 2009, 24(1) £ 34-39.

Lieto E, Ferraraccio F, Orditura M, et al. Expression of

[6]

(7]
vascular endothelial growth factor(VEGF) and epidermal
growth factor receptor (EGFR) is an independent prog-
nostic indicator of worse outcome in gastric cancer pa-
tients[ J]. Ann Surg Oncol,2008,15(1):69-79.

[8] Gennaro G, Licto E, Michele O, et al. Epidermal growth

factor(EGFR) expression is associated with aworse prog-

nosis in gastric cancer patients undergoing curative sur-
gery[J]. World J Surg,2007,31(7):1458-1468.

[9] Cunningham D, Humblet Y, Siena S, et al. Cetuximab

monotherapy and cetuximab plus irinotecan in irinotecan-

refractory metastatic colorectal cancer[J]. N Engl ] Med,
2004,351(4) :337-345.

[10

[11

[12

[13

[14

]

]

]

]

i

]

Shepherd FA,Rodrigues Pereira J,Ciuleanu T, et al. Erlo-
tinib in previously treated non-small-cell lung cancer[]J].
N Engl J Med.2005,353(2) :123-132.

Ott D, Taraborrelli C, Aguzzi A. Novel dominant negative
prion protein mutants identified from a randomized library
[J]. Protein Eng Des Sel,2008,21(10) :623-629.

Gang L.,Ziwei W, Lin Z, et al. Inhibitory effects of cyto-
plasmic-domain substituted epidermal growth factor on
growth, invasion and angiogenesis of human gastric
cancer cells[J]. Mol Med Report,2010,3(2):287-294.
Chan JK,Pham H. You X]J,et al. Suppression of ovarian
cancer cell tumorigenicity and evasion of cisplatin resist-
ance using a truncated epidermal growth factor receptor
in a rat model[ ] ]. Cancer Res,2005,65(8) :3243-3248.
Lukas J,Bartbova J,Rohde M, et al. Cyclin D1 is dispen-
sable for G1 control in retinoblastoma gene-deficient cells
independently of cdk4 activity[J]. Mol Cell Biol,1995,15
(5):2600-2611.

Li X, Marani M, Yu J, et al. Adenovirus-mediated Bax
overexpression for the induction of therapeutic apoptosis
in prostate cancer[ J]. Cancer Res,2001,61(1):186-191.

(Wi B #7:2012-03-13 &9l H 1 .2012-07-07)





