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! Metastasis, the major cause of cancer death and various

treatment strategies have targeted on preventing the
occurrence of metastasis, 1s a multi-step process involving
change of cytoskeleton, cell adhesion and proteolytic
degradation of the extracellular matrix (ECM), essential to
achieving cell motility. Epithelial-to-mesenchymal
transition (EMT) in cancer cells is considered pre-
requisite for acquiring invasive/migratory phenotype, and
subsequent metastasis. It has been showed gossypol that may
have potentially beneficial effects, including anti-
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metastasis of prostate cancer, induction of cancer cell
death, anti-oxidant and anti-bacterial effects. However,
theeffects molecular mechanism of gossypol in human lung
cancer or cervical carcinoma are presently unknown. The
metastasis of cervical cancer i1s the most prevalent cause
of patient death, and various treatment strategies have
targeted the prevention of the occurrence of metastasis. In
this study, anti-metastasis, anti-tumor effects and
reversion of EMT were investigated using gossypol on
cervical cancer cell lines (SiHa and HelLa) and lung cancer
cell lines (A549 and H1299). Gossypol reverses the TGF-/1
induced conformation change (mesenchymal type) using
immuno?uorescence assay in SiHa cells. Gossypol reversed
transforming growth factor-/41-induced EMT and caused
upregulation of epithelial markers such as E-cadherin and
inhibited mesenchymal markers such as N-cadherin, Rho A,
Rho B, PI3K, Foxol A and p-Smad 3. Ab49 and H1299 cells
were treated with gossypol to determine the effect on cell
proliferation by MIT assay. To examine the inhibitory
effect on the cell invasion and migration, Boyden chamber
invasion assay and wound healing assay were performed. We
examined the effect of gossypol on factors of cancer
metastasis and epithelial to mesenchymal transition (EMT)
by Western Blot. Condition media of cells were subjected to
gelatin zymography and casein zymography to investigate the
expression of matrix metallo

gossypol, lung cancer, cervical cancer, metastasis,
invasion, EMT



¢ g
ﬁﬁ%ﬂ%ﬁgiﬁgﬁy%ﬁ.?w R AR
e 21 -
FivE W 42

‘*1\

WEFrd PRz 3 P F R L LA-FFET - 2REB I L FAT

41F% ARPBHIZAMA ]

paae ERSATE OFe

P E %L 0 NSC NSC103-2313-B-040-003-MY3
HEHREF 103 87 1p2 106 # 7% 31¢p
REPHER B0 LEF D

FEHFAEFEAL LY Jy%’z‘é?—k%? 4 Lo

ARAECIRAEDY LFELS dip

I P L FEF 2y
TE AP AR L bREE BHRT S B4 MEE AL
AL FLEI A ERL S F I TAOREL X () B
(I s § o W42

DR R E ke B AR 2
P RIR 2 2 5N

1. oS3 50

BREFZ2 o422 R  BF

3. N ~4F 2 J?k@%éﬁﬁﬂ&&ﬁﬁ”ﬁ%%% Bz [15
(Pl i

AMAEFHoRIFTIREE) 2B R
9

v =R 7] 106 # 87 2p



4R

(<) #&? 2 HR
Tk Bl AT 0 S e DI A LR SRR A R AR R B A & R

F] 0 T E A )a e im e cdg S 2 BR TR BT K gE KRR g S Koo b
A RE h g i (eplthellal-mesenchymal transition ; EMT) £ % & n ¥ A7 2
(angiogenesis) ¥ * &_+ A ¥z "E R i pFiE = & B (invasion){- & #% (metastasis)
REE G I g RS G B R EEES NS PR P FRA YR
EMT:r {2038 % o 4f = (gossypol) = Frend g dd o £ @ Filum g £~ o
T km e v = s fag (L ‘fr’;;”»’l?ﬁ']:}l%.%. E5EHF o g 1 AT < B e
BB W (T WH CEMTIR 820 g AT2 8% > 2 2 0R2 F 8 - &

PR RS RS R A (SiHam®s frHelLawm® ) ﬁ.}*fﬁ. 20

TEG S din g2 S B2 v EMTaiE* o KSiHag Helaiw e
& G JZTGF-BLE i fs » i@ * Western blotig iRl f- 4+ ¥ iR EH vt A 2 7
FHRCEMDARE S BRBLHwe a3 £k 0 A5 ﬁ%“ﬁ&%‘r 4 f{nﬁ»w i3
(MMPs) & 5 s fis 3] 3 5 e jpicis 4= (U-PA)IE 17 fi¥ % 8 (L enipl 8 o i - # {1
Western blot % #7 3 # fis i i i 4 F 41 & F£MAPK ~ FAK/SrC'fr'Pl?)K/Akt‘:‘?L B
LR T PR A TEMT - 8w B R % EFHBER R 0
1% K d TGF-Bl#73% #SiHaim®s frHeLaim e cniE e ehi 4« 303 7 JRAE 2 2
P74 KR D4 ST 000 8 TGF-BLETH % nu-PAfeMMP- 26075 {4 o ¥ ¢F
e F T TGF-Blsrif HEMT > B %% - HE7 U Rt ferps
¥ %% EMT ~ p-ERK1/212 %2 p-Smad3&4 I FF iR 7 TGF-B1#1 - SiHam
o ehB-cadherind-¢ £ R o fI* AR F R FE I 447 VREIHEFT MR
TGF-Bl AT T 3 § S5 bm % 4| £ ez % o pb ¢F 44 %% B dm 5e th (AB49 2
H1299) » 12 MTT assay, ¢ ¥ #| & {opf [ chsif 40 > B 7 H fo 7 B 0804 4 80 sy d
P Hme 3 e o BB BRF % “ﬁ%fﬁ fis b R 3 4 0 ¥ 00 tE (KABAYim P
FrH1299m % chiz e iy 4 o fEZ A A 47 Ko AU B T 02t 1LABAY b b o
H1299 'm *¢ cu-PAf-MMP-2 2 TGF-1B#73% H#MMP-2cniE 2 o« £ ¥ X 4 ¢ &
170 FRE I BT 1w RTGF-B14734 Wovk o m P2 ) G chee o Western Blot
assay# # f p= ¥ #r FIp-Src ~ p-FAK % p-ERK1/2 - g ¢k & & 7 & = pGL4.50
[Iuc2/CMV/Hygr0] AB49 ‘mPe o Bis o FiE A FIRL ST G R A B RaE R %

AN P T IR E R FRORE R e A TR N Ay 4 002 ] MR

A o R R EEO R R PR RRER P TR
L3 g SR e A TGF- B 1473 S eh EMT o

R

BAE i pe; Pokmre P SR REES; B JARFRED



Abstract

Metastasis, the major cause of cancer death and various treatment strategies have
targeted on preventing the occurrence of metastasis, is a multi-step process involving
change of cytoskeleton, cell adhesion and proteolytic degradation of the extracellular
matrix (ECM), essential to achieving cell motility. Epithelial-to-mesenchymal
transition (EMT) in cancer cells is considered pre-requisite for acquiring
invasive/migratory phenotype, and subsequent metastasis. It has been showed gossypol
that may have potentially beneficial effects, including anti-metastasis of prostate cancer,
induction of cancer cell death, anti-oxidant and anti-bacterial effects. However, the effects
molecular mechanism of gossypol in human lung cancer or cervical carcinoma are presently
unknown. The metastasis of cervical cancer is the most prevalent cause of patient
death, and various treatment strategies have targeted the prevention of the occurrence
of metastasis. In this study, anti-metastasis, anti-tumor effects and reversion of EMT
were investigated using gossypol on cervical cancer cell lines (SiHa and HelLa) and
lung cancer cell lines (A549 and H1299). Gossypol reverses the TGF-p1 induced
conformation change (mesenchymal type) using immunofiuorescence assay in SiHa
cells. Gossypol reversed transforming growth factor-B1-induced EMT and caused
upregulation of epithelial markers such as E-cadherin and inhibited mesenchymal
markers such as N-cadherin, Rho A, Rho B, PI3K, Foxol A and p-Smad 3. A549 and
H1299 cells were treated with gossypol to determine the effect on cell proliferation by
MTT assay. To examine the inhibitory effect on the cell invasion and migration,
Boyden chamber invasion assay and wound healing assay were performed. We
examined the effect of gossypol on factors of cancer metastasis and epithelial to
mesenchymal transition (EMT) by Western Blot. Condition media of cells were
subjected to gelatin zymography and casein zymography to investigate the expression
of matrix metalloproteinases (MMPs) and urokinase-type plasminogen activator
(u-PA). The molecular mechanisms of gossypol mediated cancer metastasis and EMT
were further investigated by Western blotting analysis including MAPK and FAK/Src
signaling pathways. Gossypol inhibits the viability of human lung carcinoma cells in a
dose- and time-dependent manner. By cell invasion assay, gossypol reduces the
invasion of A549 and H1299 cells in a concentration-dependent manner. Zymography
assay has shown gossypol reduces the activities of u-PA and MMP-2. Gossypol
inhibits cell migration of A549 and H1299 cells. Gossypol reverses the TGF-f1
induced conformation change (mesenchymal type) using immunofluorescence assay



in A549 cells. Finally, gossypol was evidenced by its inhibition on the tumor growth
and metastasis of SiHa and A549 cells via cancer cell xenografted nude mice and tail
vein injection scid mice mode, respectively. Taken together, these results suggested
that gossypol could reduce the invasion and reverse EMT in human cervical cancer

cells.

Keywords: gossypol, lung cancer, cervical cancer, metastasis, invasion, EMT
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2 Materials and Methods

R R 2
1. p R =g £% (Capillary-like tube formation assay) #- 0.4 ml/well
Matrigel (10 mg/ml) 4 Zz>> 96 well sz £ + 2 37C R&F 1| pF > & & well
‘e~ 20,000 i HUVECs cell (¢ & &1 £/ % #rp®) > &4 W4 » 3 kR
Gossypol » % 37C 3 % 6 | I » w2 )7 AR F 2 S HACET BB F R S
A58 o
2. Western blotting & 45 @ # 12.5% SDS-PAGE 7 /%% % B39 % & 20ug,
denature (95°C > 10 min)2_ {4 £ loading ¥| & /& 5 © &7 & A & 8 o i& {7 F-v A,
4v »~ blocking buffe — /] FF4c » — B dut¥ & 4°C T & & overnight, 2 {$ 12 washing
buffer (TBS+0.05% Tween 20) 7% = = © 4 » = B 4adi >t TBS buffer, »+ % /g 1% %
B -] ¥ {5 12 washing buffer iF-i% o &5 12 ECL 4 5k stk 45 o
3. EMSA (gel shift assay kit)4 45 B~H 10 ficse e0f% 3-9 & 100 pmole = % =
Biotin - DNA * £ o #] % 6% native gel » * 80 volt %5 120 4 45 » %% 4T 2_
{18 17 4 DNA $& % >+ 4C T, 11 350 mA i& 7 % 2 -] ¥ 2 {5 >nylon membrane
12 UV cross linker » i * PIERCE detection kit & > 2 X 6 & 3 g k{8 T # o
4. Luciferase i {i#l 2 #£ # luciferase/reporter gene plasmid (pGL3) » r+ Jet pet ix
»Fphmie ¥ s dme 3B~ 20ul 4 TD-20/20 Luminometer 4 & ik B i {7 4 37 »
2 B-galactosidase § internal control °
5. Transient transfection &% |4 c14& 78 (transient transfection) sm e e 78 1® % _
1 * Jet pet > ﬁzk;wgﬁ: NI LER N

6. Cell migration # 47 {1 * Boyden chamber 4 17 ;= » lower chamber % 7 7
10% FBS e7DMEM> #-fa 2 0.05% trypsin-EDTA =7 #75 snfe I * trypan blue
L e dic o AR{80L x B R E himre (3% upper chamber o Fime #5658 /] pF 1L
(6 BT R U RE R e o b g2 {6 0 12 Giemsa(1:20) %4 1) pF >
B 400x &g picdit )X T (T 45 & dmPe Bie2 Bt o

7. Cell invasion 4 5 #- cellulose nitrate filters ¢ % coating + 100pg/cm? Marix
gel (0.5 mg/ml) » # laminar flow & 5z 3~5 -] p%, H {& = ;= f= w0 — 38 cell migration
Ao AR Zme R E S 20 ) FF o

8. m¥eipr 15} £ 3% (Wound healing assay) *m% & 3| &5 2B pF* &g &
A - B3¢ dlsm o HEER Y S 80 um 0 * PBS ikimfe > £ is A4 » 0.5% FBS



Z ARy d o & 24hr B 48hr 2 96 hr 2 ¢ fis H7_Giemsa % ¢ ¥ peAp » 12

LB e $56EA) o

9. Gelatin-zymography (gelatinase /& {£[3#) 7 £ @ # 0.1 % gelatin-8 %
SDS-PAGE & 7# % & B~ 3F-v % & 20ug,:8 {7 7 A & 4 o 4r » 50 ml s7washing
buffer> %% ;8 ™ % 30 4 4&, 4c » 50 mL < reaction buffer, > 37 €8 # T F &
12 i -] p% o 12 staining buffer % ¢ 30 min, 2 5 £ 11394 RiTABF &%

10. Casein-zymography (u-PA 7 1£[3#) [ £ ® % 10 % SDS-PAGE 1 i % ¥,

F¥ hH T4 ~ 2%ecasein 3 12 Edgtasminogen, # « 4% Zx ke + -
5

BRSSP

7 kR i B0~ 2~ 410 pM) » 73 **DMSO ¥ > &2 SiHagr HeLa'm*s 24 ~ 48
JPERS s U MTT assay 8 iplam#e cig 75 5 o H 5 % 22 &2 50% DMSO iy 4] e
vt g 4 R A SiHag Helaim®e > 5 H o 10 uM 48/ PFiS T ¢ L e o imve
i3 i 5 (Fig. 1) -

ff’ Bedrd] X 283 F oK e R {7 4% 4 (wound healing assay)

4#4-SiHar HelLaw % 12 %] 2_ihim *¢ #c(1.5x10%well) loadingz 6 well2 culture-insert
Kit# 2x » 37°C,5% CO,3: & 48 > & F fmre phrit fWwell } {8 > #-culture-insert kit B~
T ¥ 14PBS bufferie® A = R inimie o f 4 2 1% wFehme B AR 0 1Y

3 0p kB (0~ 2~ 4~ 10 pM)AJESiHa HeLaim ™ » G Afcst™ (P 48 10

W

L 4%) RESIHag Helam e 2t B B shif o &40 £ 2 4w 40
A8 ] PEp PRGE AR 0 S % IAB ) P enpE RV BET 5 4o # AT the w)L control ke
fre b AS ko R (TR 4 RER PR 134l (Fig. 2) o

PRFF L 3 HEAwE RN 2 HEN S

i& - 4% 12 Boyden chamber assay 7= ;% igmﬁ. et A+ SR i
B2 o A A e R BRR(0 24~ 10uM)ARJE SiHa £ Hela
dm¥e 24 ) PE1S > H-lwRz 2 trypsin-EDTA =7 k> 02 trypan blue 3+ & ‘oz #ic > B~
A B 2§ ehimre (1.5 x 104lwell)je_ $: loading % modified Boyden chamber swell

¢ F 20 ) e S Bor 0 B i SiHa & Hela s chor it 4 ¢ SEF RJZH 5 Ik



B e "8 1L Ao pe T ded] SiHa &2 Hela e chiz » ic 4 o ¥ 7h > )
* 7 Boyden chamber motility assay g% if fi= $+>* SiHa &2 Hela ‘w# # =it 4
7258 5 7 loading i modified Boyden chamber o well # * & 16 £ 19 -] p# {5 -
+ ¥ §¢ B bnre motility &v 4 /2R 3 X DIHFFH] o (Fig. 3~ 4) -

HBdrdl A B+ ¥ R R & MMP-2 ~ u-PA

#-3.5 x 10%/mL = SiHa % subculture & 24-well H32 % x > 4% ¥ & serum-starved
AT AR kR i (0~ 2~ 4~ 10uM) 24 ~ 48 | pF > 2§ 24-well 2
g2 % ;% 0 11 Gelatin zymography * 4 41 MMP-2 14 31 ; Casein zymography %
AT U-PA chd T o B % TR0 AGL B chim s A s s MMP-2 £ U-PA FER § %

% 3R % (Fig. 5 ~ 6)

’}ﬁ i~ ¥ SiHaX 83 ¥ 2 % MMP-2 ~ u-PA ~ ERK ~ FAKZ Src3-v Bifit it enfs 38

#-SiHa w2 % ok B i ps (0~ 2~ 4~ 10uM) 48 [ pF2 5 > fx 2 cell
lysates > 14 anti-MMP-2 ~ anti-u-PA -~ anti-phosho-ERK1/2 ~ anti-ERK1/2 ~ anti-RhoA -
anti-B-catenin ~ anti- Src ~ anti-FAK-Tyr397 ~ anti-Cytokerin 18 ~ anti-u-PA ~
anti-claudin-1 ~ anti-slug ~ anti-p-actin %2 anti-GAPDH &4 i& i Western blot 4
17 o 2% % M p-ERKL/2 ~ p-Src ~ FAK-Tyr397 ~ Cytokerin 18 ~ claudin-1 ~
MMP-2 ~ RhoA ~ u-PA ~ B-catenin & # £ 7]+ slug % ¢ "E ¥ i - ik R & % 7 R
v (Fig. 7~8~9-~10) -

FI* &2 FREEEERY FETCRPIE A -+ ¥ FRSiHaWw e 2 F % 39

BE

B4 3E S g 55 % w2 SiHa 8>t 8well 2. chamber slide # > & - & well shiwm¥e $ic
5 15x10* /mL> e x 37 T3 &4 F 16 [ pF > s £ > b~ T Ok
B 10uM ¥ £ b A2 TGF-Bl 48 /| p¥ o (=i 48 | Preng %, @ * 4%
paraformaldehyde & % %% » # ¥ 4c » 500uL #70.5% Triton X-100 (in PBS) %
FOR T #lme i (753 o 4~ 500ul 1% BSAIn PBS » *§ M FRE 2L & — 4l

& o 4v» phalloidin *+ 4C 3 % overnight > 12 PBS j#2 4 = » — =t 5 A 4 > # (8



mounting buffer B & & 4c + gt 2 (7 DAPI)» BF I = ¥ LA lcl R E =
P BRI A H S AT TGF-B1 ehiew| F-actin + £ 3% flmre b 2 4] i
FORERMA NG GG PSS e iR G R e 5 Faactin it
et A M RGRRFEA G PRER S o FL A AL 57§ ok end T T /H L reverse &

5 b A e a0 i (Fig. 11) o
BT H TGPl $en A 33 F FRIn e =1 2 B0t 4

FI* Boyden chamber assay 7 ;% > Failif e ¥4 TGF-BI 34 B3 ¥ ke
A A B dy 4 e e d B 11 A ek A (0~2+4~10uM) £ TGF-B1 (5 ng/mL)
Fed2 SiHa 27 Hela ‘w2 24 /| P s > #-4m¥e 11 trypsin-EDTA 3= = % » 12 trypan blue
8 e oo B0y 0 F 2R him iz (1.5 x 10%/well) 2 42 loading 7 modified Boyden
chamber srwell ¥ 5 J& 19 22 20 /| p¥Fo % % &m0 H 5 TGF-B1 3% & SiHa 22 Hela
mPE s R g “ﬁ%@%ﬁ Bk B 4em "E M AT fﬁ f= 7 e SiHa £
Hela e chiz >~ 5w 4 - ¥ b > % % 5 Boyden chamber motility assay B %1 =
$13+ SiHa & Hela sm¥2 # & ic 4 982 58 5 3| loading % modified Boyden chamber

sowell ¥ & i 18 /] i LR IAr ik » i 4 PR E G 4p e ool % (Fig.12213)
1 B34 TGF-BL38 H e 3 7 Sk dm % & i chMMP-27% 1

#-3.5 x 10*/mL ¢ SiHa 20 * subculture & 24-well e % > 4% % % serum-starved
AT AT kR G (024 10 pM)#E & # AJE TGF-Bl (5
ng/mL)24 ~ 48 | pF 5 qc & 24-well 42 e32 % % » 12 Gelatin zymography * 4 47
MMP-2 74 TR » 2 % % B> & TGF-Bl (5 ng/mL)*r3% #5 MMP-2 $ % /4 i

* kB EIET @ 5 X (Fig. 14) -
# B HTGF-B13 #eSiHa & #g 3 ¥ § M w2 eiCell Proliferation ~ Rho family
2 EMT4p B 3-9 enfp 38

#-SiHa 0% A2 TGF-B1 (5 ng/mL)# 7 I ik & 4 f5(0~2~4~ 10 uM) 48



| pE2_ 18 o qe B cell lysates » 2 anti-ERK1/2 ~ anti-u-PA ~ anti-phosho-ERK1/2 ~
anti-ERK1/2 ~ anti-phosho-ERK1/2 ~ anti-RhoA - anti-RhoB -~ anti-E-cadherin -
anti-Smad3 -~ anti-phospho-Smad3 -~ anti-FoxolA - anti-snail 2 anti-GAPDH &4
i 7 Western blot 4 7 - 7 5% & % % . p-ERK1/2 ~ RhoA ~ RhoB ~ N-cadherin -
PI3K ~ B-catenin -~ p-Smad3 ~ snail ¥2 FoxolA & ¥ % &J2 TGF-B1 (5 ng/mL)pE »
Hibd 2REMG LA REEH AT RRRAILAERT > Fd AREFH
B> & FH o v el 7 chA RE o ¥ b & E-cadherin h3tiz - 4 H
WAL TGF-BL (Sng/mL) p¥ - 8 3-d A MEFF § P ESRS 0 AL B A A
RANFiRT > Fd RARFE AP RS  L5 0 e T 3 Frgl TGR-BL (5

ng/mL) % # EMT 4p B 3 % (Fig. 15) -
2k R Ak LR e

* /fafimfﬁ fin %> DMSO ® » rd® AB498 22 H1299 'm¥e 24 ~ 48 /| pFis > F|
* MTT assay B fm%e cng /& 5 o B 3 % 22 538 DMSO shg ] s (5 v i 3 IR
t AB49 ¥ H1299 % » %3 ff s 10 pM 48 | PF 15 T § 4t Al B imn chig s 5

(Fig. 16) -
 padrdl 4 8 Jo%e R 17 4% 4 (wound healing assay)

# ABA9 ¥ H1299 'miz 12 H %_chim e #c(1.5x10%well) loading = 6 well 2
culture-insert kit 42%c » 37°C,5% CO, ¥ % 45 » % Flwre pbrt @l well + {8 > #
culture-insert kit BT » i 12 PBS buffer ;272 A = R enimz > £ 4 > 1% o
Fenmie B &k 0 117 kR A s T AS49 ¥ H1299 ot o G REcELT (P
& 108 P4 4B) BRRe% N FHE Y v }g] Lm0 S w08
24 | PEipRiedr 0 BEF M 24 | e EET 5 4o B AP ghke bl control e

thimee i Az ko R 4 EER PR £ Fl#04I(Fig. 17) -
PR R RS RTINS AP



& - 4 12 Boyden chamber assay e3> ;% » F gl s $155 4 3800 g fm fe A 6 &
B gp o i&fﬁ- s 117 Fe ik R 2 AB49 ¥ H1299 ‘m%e 24 /| P s > #-lm
52 12 trypsin-EDTA =7 % » 12 trypan blue 2+ & ‘w7z > B~ 0 B 2§ chin e (1.5
x 10*well) 2 # loading 7 modified Boyden chamber s well ® & i 20 -] p¥ o &
Shor o BErid EEFRII R RAM em L AT L me

iz~ 5 4 (Fig. 18) o
*f’ s 4 A %59 B dw ¥ A 3 MMP-2 ~ U-PA

#-3.5 x 10*/mL =1 A549 i *¢ subculture 7 24-well &2 % = > 5 ¥ % serum-starved
SPFAST  RIE A Bk R A s 24248 ) PE o fc B 24-well ALt & 0 12 Gelatin
zymography % & +7 MMP-2 =4 7 ; Casein zymography % 4 47 u-PA 4 I o &

SR RILY A hme A i MMP-2 22 U-PA FE R § " 1K haR % (Fig. 19)
1 B H A B BMMP-23-5 e 3

#- A549 #7 H1299 ‘wm%e mJ2 4 ek B i s 24 0] pE2_fs o qx B H cell lysates »
™ anti-MMP-2 ~ s i 7 Western blot 4 47  F % % % % 3 MMP-2 ¢ “ii‘_%’fﬁ

ek B F @RS (Fig. 20) -
1 o ¥ A B R SIC R0 BAEL 1 el 4P

#- ABAQ 27 H1299 'm¥e 2 % ek R chif s 24 ] P2 to 0 b 2 cell lysates
12 anti-p- Src ~ ek ie (7 Western blot 4 47 o 1 5 5 % 3 3 p-Src § ¥ 4 fe

ERFEF AR (Fig 21) -
i B~ $SiHa % 3 7 FAMMP-2 + U-PA ~ ERK ~ FAKZ Src3-v Bt f ¢l 58

¥ ABA9 mrE ELIL A ek R i fr 24 P P2 18 o o B B cell lysates > 2
anti-phosho-ERK1/2~anti-ERK1/2 ~anti-FAK-Tyr397~anti-FAK kg & 7 Western
blot ~ 45 « F 5% % % 3 3 p-ERK1/2 ~ p-FAK-Tyr397 % ¢ "¢ ¥t ek R 4 %

# b (Fig. 22) -



1 eI TGF-BLEE H e 8% A dm 2 A 38 HMMP-275 44

#- A549 ¥2 H1299 m®z subculture # 24-well (132 % = > 3% & serum-starved n

B2 0 BOL 7 kR i s 2 & 3 AT TGF-BL (10 ng/mL)24 ~ 48 /| F% » < §

24-well 3@ =32 % % » 12 Gelatin zymography % 4 47 MMP-2 &4 3L o & % % 7 >
& TGF-BL (5 ng/mL)#73% Er MMP-2 § £ FIH 5 7 e ik R AJZT & % i< (Fig.

23) -
fl* 2= ¥ L BEARBEY 5 2 TGF-BLE & 8% BASA0m% 2 F % 36 chl
F

B4 ogE S g 55K e AB49 83t 8well 2 chamber slide ¢ » & - & well (im??
#cn 15x10°/mL o 2 r 37T CH % F 16 [ pF > xH s £k > 4o~ i b
ER 10uM T £ 32 TGF-Bl 48 /] pF o 5 i 48 | e &, * 4%
paraformaldehyde & % _%m® » # ¥ 4c » 500uL #70.5% Triton X-100 (in PBS) %A

BT R (T F I o 4o » 500ul e191% BSA in PBS o " A 2L - M

M

% & o 4~ phalloidin ** 4°C 3 % overnight » 12 PBS £ 4 =t » — =t 5 A 48 > &
t5 mounting buffer B = ¥ 4c } gt ¥ (7 DAPI) » B F 1 = ¥ LA BRE
i R FR o AH PG AJ2 TGF-B1 ehiew] F-actin < B3 ff pimre st »

E:Al
=

G
~=ie
pas)
=1
=y
=
3
o
[
i
=y
Y
K
=
=
b}
£
il
e
o
It

iR R & w23 F-actin oo
Aff e BB RRRFRG WBRE S T R R

reverse = #i 3 + A& fm¥e 03] i (Fig. 24) -
P TGR-PIHE Fent Rt 2 2 B0 4

FI* Boyden chamber assay 77 ;% > i f= $13° TGF-B1 24 WA K R e A
B & ot S o M pe 3 ek R & TGF-BL (10ng/mL) /a2 A549 ¢
H1299 im*e 24 | pFis » #-4m?e 12 trypsin-EDTA 4= % > 12 trypan blue 3+ & ‘m

#oo B9y F 2R chim e (15 x 10%well) 2 4 loading % modified Boyden chamber



sawell ¥ & i 19 &2 20 - pF o S %8 > H X TCF-Pl 3 Fhwmrechr &i 4 €
ST DA Bk B 4o A vk 14 (Fig. 25)
# & pGL4.50 [luc2/CMV/Hygro]§* 4 ¥ A549 % j tm %z ¥

= # #75 pGL4.50 [luc2/CMV/Hygro] §* 48>+ A549 'm# ¢ (Fig. 26)
FI* & 2 F L RAREREN B2 TGP A 5% HAS49 In e 2_vimentin g 5

BEUD > LNABEEREFIpE SFFR 0 E W5 A0 TGF-81 ahke
W) vimentin < £ i &lwee ¢ 0 &5 T1% A 5 0l w] vimentin § @ AR - (Fig.
27) -
# i& pGLA4.50 [luc2/CMV/Hygro]§* #8*+ SiHa + § 32 % Jm % ¢
= 7 78 pGL4.50 [luc2/CMV/Hygro] §* 18>+ A549 'm¥e # (Fig. 28) -
il BB MR E SiHAa B ABHP 2 £ §3
A KR (L T 4 8x106 A B+ F R e SiHaoo It F A
7 %4 4 4 (Placebo ~ 10 mg/mL ~ 20 mg/mL) » &%+ % 23 % i {7 4p e o AR L
b2 8% X & luciferin (200 mg/kg) » % % 20 A&t iefTip ke VP R T B
Adf e chie ) o AP IR e E Sk B g Bl (Fig. 29) -
B3 SiHa A 515 ¥ ok dove GAREMA BETR L L2 ER2BE
Ak B L s T4 0 8x10° 4 S ¥ SR SiHao AP E <
RIEME R L L <] 1% g4 %A A ps (Placebo ~ 10 mg/kg ~ 20
mo/kg) » L FE X PIRME 2 R A  FH A3 X 2k AR pT

MR o MR RE ek o U R FIE T B B enm g < ] AR g

N
kX

F Al n] ]t ol o SRR EE AR S WY T F B S e

e

‘_,

e R4 An s (Fig. 30) o AT $ochk A E BI5 5] 65 el B

Hfyr X QMED A 6 5 X B B(Fig3LA) o a7 2 PR VB R A 3t



Bls ¥ 12 —FI bl e S fﬁ" fochle ] o MR A4 DTS AR AR S X A he ]
TR AR o SR %R T N BT € L I Al 7 SR Al
# 4 (Fig.31B) -
R F SiHa + ¢ % %% & B4 K| B (SCID mice) R f 6% & # 2 B2 5

1A% P g Ak Fer] BU(SCID mice) 1 B 5% et 3 0 10X 10° o ve dic
sh A 45+ ¢ 3% SiHa(Z luciferase) sm®e » r2 ¢ & = ;% % 4 {f = (Placebo ~ 20
mg/kg) » % 131 X 1 * IVIS ERE s AR AAT WP & 2 R
A e W H H’iﬂg%pf*“ @k eh3icF 5 oo B4R 133 Rk E
WA S R Bl PSS pFa T s oocdrdl S SiHa g4 1) 2% b (Fig.
32)
FU* FRE Gk VBB ASL) MR A AP 4 K Y

Pm o A R R L SL T 4  A S R e ABAD S I AR SN A
(Placebo ~ 10 mg/kg ~ 20 mg/kg) - 1 * & 4= ;% % 1 = (Placebo ~ 10 mg/kg ~ 20
mo/kg) » BB EF X RIEME R B K 0] o 2 (SR R T R 0 B
B X edl o LR Bl D RN e nlER < ARt S F
Aenp g ] o KEHHERNER | P AT sl B Btk
EHET 2 §F S AP bF TR il By 7o g R A%
i e chies] > B 4 K DA AR BT AR 8 & R chiew] o G g ehag % (Fig.
33) c A AL B ARy T RS s R E R AP RG]
(Fig. 34) -
B R ASA9 HE R ke B § R 4 K] B(SCID mice) "% & 45 2 82 5F

YA P Ak Fer] BU(SCID mice) 1 B 5% et 3 0 10X 10° e ve ik

h A 4F 5 o ABA9( 7 luciferase)m®e » 12 8 4= 34 %55 1 s (Placebo ~ 10 mg/kg



20 mg/kg) > $17% IVIS iR .k AP E ALY LA N A D) o 3 R e e
SRR UL BT e K i 3 5 o SR MR BIS AR S
% »edrd] 3 ABAQ A 3] 9% 2% a5 (Fig. 35) o

FE2H®
FTEHEREFRES DR ILED LR EHTHES 0 € HAT PR
Wi LG X FEp LA LRRTF . EHI T HRE R DH
A2 EH Do FALFLE D AFHRB AR AT NS
FIF T HE/EHOEBH > F LR MTT assay > 4 L& ki i i+
¥ ir"?’)%:zm b ihimie A o dpd we pogiaa g & ' R R tetrazolium
i 4 0 T U G A i 24 ) PR T fm e X & M
T o e A48 R ERHmE R 4 frg B F g o £ ok * LG
IR o 3 IR I - AE S B & # % (wound healing
assay) BB e R T eng 4 R R F R B AR 2uM F‘*ﬁh?
#rd] SiHa 2 HelLa it md A3 F R/ mwe i 7 4 - 7 k- #
* Boyden chamber motility ~ Boyden chamber invasion & g % 3+ ¥ 3
Bpimt b g RR A S SR FRY P G FRALT A ET
4 frdlimre 8 chin 4 B & 35w %k -2 Matrigel hi 4 o
TR BE RN B L g A R /w\ﬂﬁﬁﬁié
FIAfRmre b e R e mre LT (ECM)ehp chr kg & §AT2 o

e

AR k- W R ﬂ‘#“’ﬁ‘»-&‘u%g?]ﬁ%;mﬁ 7 o
i MMP-2,9 2 B@&#H Y o igéed » A2 BETFL AR b J
Tenin 4 > G Bwmepld N 5hgd B2RF o Flp A9 %
Gelatin Zymography assay > % & B & ¥ & ¢ pr ch X F % 12

ad

t
SDS-PAGE ® » i E 28X FFr 7 EHFFFRELS KERZLYE
Ak EAET N BEEF P FER MMP A R R A T R
FFERAES PR T EY T 4 gl SiHa e MMP-2 4 &

oA 4 o e U-PA - B R R E E R Bv ok i
fr > d M wmie & H B wmie s AR L RS iéﬁii.éif]& )
s B2 % B Pz g b e u-PA receptor B & B R E & B4R E M U-PA S FE
Mo u-PA st #-4% BF R (plasmlnogen);‘;:r;p = % ;3 f= (plasmin) »

plasmin ic 43 % f#m e ¢t A T e A R W2 & > o 2 Fd R~ & ad
BZ Y IRBE AR FRITYASEARE B w P 4 EER
feg& # - F]t 41 * Casein Zymography assay» % ¢ #f f» L. F ¥

‘2"‘

@



me N U-PA s g o d % frrfﬁ. i kL § ¥ 12 4 '8 1 Hela
fo e A 8 e U-PA R R o

d i 2 év’ﬂ@}]?e:}ﬁ I RhOA EZ A irwiz3b'hd & F1F > &3 2
RhOA ¥ MEme el f me L 3 4pF B -Ra i
;];Ju' £ I Wnt v 5@ iR E A EMT i/ 4 P B F xE & a4
¢ o 112 p-ERK1/2 # H - B 3¢ F & ps (protein-serine/threonine
Kinases)¥ 1 3 #A & m 2 ZL% ~ mPe W 4 ~ 3 E ~ AV E F iy o
Fpt AT FER A A A A SiHa + g kw0 ¥ OB R
MMP-2 ~ RhoA -~ p-ERK1/2 ~ 2 Wnt signaling pathway 4p B #v % 3
5P RERS
TGF-B1 ( Transforming growth factor beta 1) &_ - i it 1% B4 %8 % fw
TRPEMThER > B E e BT dE L AT E o R
BE R R m e e 0 o gl g AR R P A 0 ] i -
2 E 2 M o TCGF-PL 5 EMT i & A fpy - A gifpd - &
Smad3-dependent & Smad3-independent i /& - k & H 5% EMT >
RS S R - B TS s i > & Snail ~ Slug ~ Twist »
SIP~ZEB1 % % - %] )* * § % |l * TGF-p % % % SiHa & 7 3 % w %
BEHme L E 8 R ADERk S L LR R A
ZEBRFES R X B I AH SR TGR-pm e s mie 4] f &
Mg P 3 PR > FRFIEER e we
Plac AR W 4R = d 5 Bk 4wz en A (Fig.8) o ™ KA1 * - i@ B e
FoAFEPHELET L Fdl TCGR-PL#T 4 H h 3+ ¥ 5 K w22
EMT a3 % - j&_Boyden chamber motility ~ Boyden chamber invasion
KBEFFHFHwea B o EREN 4 o EER g I H S R
TGF-B > + R HHEEREL 4 22 MMP-2 (g 485 P
et Ao g F R e B D2 v o3 dr ] TGR-BL#T4 % 0
P HF R EEE LA LE MMP-2 chiE i o

d > TGF-BAE - B RRE & 2 £ F]F 0 F gt 5 (%7 v[f%:}ﬁ TGF-p
& TGF-B o receptor 5 & 12 ¢ 2 /%t e - & T 250 Smad 3
v 4 Smad2 £ Smad3-§ Smad2 ¥ Smad3 # & it 2 {4 € ¥ Smad4
A, % 4 & R (complex) > 2@ g lm P AN o BN PN 218 0
Smad 4 &£ M & 5 #H & FF ¥ > ¢34 %8 DNA 1 § &
co-activators ¥ co-repressors #® & & TGF-p gfx® + % & & ;ﬁ; a
- g RS AT o Ra 5 2 TGF-BL ¢
receptor % & & € 4 & i Smad F-v 2 F B T Ay

F_L



p38-~JNK- Ras/Erk~ PI3K/Akt~ & - & small GTPases % RhoA
2 CDC42-Fpt A+ F %3 7 ¥ TGF-B 2 182 & B4 fo 3L 2
W mee p o0 2R E DT o KBS BT iﬂl]ﬁf A T2
TGF-B[]1 P p-ERK ~ RhoA -~ RhoB -~ B-catenin ~ p-Smad3 ~ FoxolA -
Snail ehg-e LM EF G 2> BRI Ll ke AREFG T
oo ¥k fmre F O Fov 3N o H B g3 TGF-Bl pF E-cadherin 3
vAREF T ARAHBELRE Y AMIIFE FRR T
feom i B b Ao
AP B B RRNFFR RS S > BAARALT
= » SiHa(z Luciferase)w® k¥ ¥ 4& 23 * 1% H i IVIS # ik %
Bl > P g REBLEFG AL I AERT EFERREG P HER
BendEd o AF A3 I BB P BT RAL T S R
A u T s T A DN EEL (PHENLE -RT
iﬁ * o FFP% 1 B en 2 5V - SiHa( 3 Lumferase) CERS VN SEPA A )
[ £(SCID mice)? » » B AI* g &ch> 083 s a4&s 5 131
T pEAIF OIVIS B R B ok v P B A X BB P &S D) o i
F R BT O g P A S XA PN R AR &S e
—g K R FUE LS 0 S G L
BEREAL - e * B ilmyf %3 4~ v SiHa & 8 3] % 30 ch i

G fe P g R ESET UE é_‘d‘;.%’}ﬁ.ﬁ;m'f%,ﬁl“f?u-igéfgﬂ
FEFHRDRE EH BR 2GR L EFFHFET
s T RFERP T L FHFEFETLEER LG L EFHT
B FWaoiplk gk o FIM NPT UL A ST RE

e G sk o
= % ;’1 2
P e EEP R LR T RF AN B HT PHE P RBE N R
A caprl ik Hit- SR S Y R T PN L 2 R %
B P pEe SiHa 3 g FR A ABAY 0 R A N < B
ERBmIPTIeEA R R L 0 B e sRep B R SR Aol B ATA T
ﬁ’:@*v?%’?é-‘fﬁ»?%ﬁ. Sffly e A 3 4 E] EMT 2 & 3 372 ok d 2 #8414 1 hie
CEY 3. LI
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Fig.1 The effect of gossypol on cell viability. (A) The chemical structure of Gossypol.
(B)Cervical cells, SiHa and HelLa were treated with Gossypol (0, 2, 4 and10 uM) for
24 and 48 hours and then subjected to MTT assay for cell viability. Data represented
the mean +SD of at-least three independent, comparisons were performed by t-test
(*,P<0.05; **, P<0.01; ***,P<0.001).
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Fig.2 The effect of gossypol on cell migration. (A) Cells were subjected to analyze for
cell migration by wound healing assay.Gossypol decreased cell migration capability
with respect to the experimental control consisting of only solvent by wound-healing
assay on SiHa cells. Representative fields were photographed at 0 and 48 hours
(40X). (B) Cell migration was determined. Data represent mean +SD from 3
independents experiments. [Cell migration %=(migration length/wound healing) X
100%] Data represent mean £SD of least 3 independents experiments. Statistical

significance(*, P<0.05 ; **, P<0.01 ; *** P<0.001) was checked using one-way

ANOVA. (C) Cells were subjected to analyze for cell migration by wound healing
assay.Gossypol decreased cell migration capability with respect to the experimental
control consisting of only solvent by wound-healing assay on HelLa cells. (D)
Determined migration ability of SiHa was subsequently quantified with that of control
being 100% (without gossypol for 24 h). Data represent mean +SD from 3
independents experiments. [Cell migration %=(migration length/wound healing) x
100%] Data represent mean +SD of least 3 independents experiments. Statistical

significance (*,P<0.05 ; **P<0.01 ; ***, P<0.001)was checked using one-way
ANOVA.
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Fig. 3 The effect of gossypol on cell motility ability of cervical.Cells were treated
with Gossypol for 24 hours, and then subjected to analyze for motility by Boyden
chamber migration assay. (A) Migration Chamber with 12 mm-pores in their
polycarbonate membrane. Representative images of SiHa and Hela cells on the lower
side of membrane at different time point in the motility assay. (B) Count cell number
of cell through the membrane with the microscope in ten random fields at 100X
magnification. Data represent mean +SD of least 3 independents experiments.

Statistical significance (*,P<0.05**, P<0.01 ; *** P<0.001) was checked using

one-way ANOVA.
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Fig.4 TheEffect of gossypol on cell invasion ability of cervical. Cells were treated
with Gossypol for 24 hours, and then subjected to analyze for invasion by Boyden
chamber invasion assay. (A) Invasion Chamber with 12 mm-pores in their
polycarbonate membrane had been coated by matrix gel. Representative images of
SiHa and Hela cells on the lower side of membrane at different time point in the
invasion assay. (B) Count cell number of cell through the membrane with the
microscope in ten random fields at 100X magnification. Data represent mean £SD of

least 3 independents experiments. Statistical significance (*,P<0.05** P<0.01 ;

*** P<0.001) was checked using one-way ANOVA
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Fig.5 The Effect of gossypol on the SiHa cell.SiHa were treated with Gossypol
(0.2.4.10uM) for 24 and 48 hours, and then subjected Gelatin zymography analyze
the activities of MMP-2. Data represented the mean +SD of at-least three independent,
comparisons were performed by t-test (*,P<0.05; **, P<0.01; *** P<0.001).
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Fig.6 The Effect of gossypol on the SiHa andHelLa cell.SiHa andHeLa were treated
with gossypol (0.2.4.10 uM) for 24 and 48 hours, and then subjected Casein
zymography analyze the activities of u-PA. Data represented the mean £SD of at-least
three independent, comparisons were performed by t-test (*,P<0.05; **, P<0.01;
*** P<0.001).
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Fig. 7 SiHa cells were treated with gossypol at indicated concentrations for 48 hours,
cell lysates prepared from SiHa cells at various concentration points. Gossypol

decreased the activity of p-Src, FAK-Tyr397 in SiHa cells. Related proteins were

analyzed by Western blotting.



Cytoplasm

Gossypol (uM)

MMP-2 —>

u-PA 55KDa —

u-PA 33KDa —

RhoA —>

B-actin —>

Fig. 8 SiHa cells were treated with gossypol at indicated concentrations for 48 hours, cell lysates
prepared from SiHa cells at various concentration points.Gossypol decreased the activity of

MMP-2, u-PA 55KDa, RhoA in SiHa cells. Related proteins were analyzed by Western blotting.
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Fig. 9 SiHa cells were treated with gossypol at indicated concentrations for 48 hours, cell lysates
prepared from SiHa cells at various concentration points.Gossypol decreased the activity of

Claudin-1, Cytokeratin 18, B-cateninin SiHa cells. Related proteins were analyzed by Western

blotting.



Cytoplasm

Gossypol (uM)

p-ERK1/2 —>

t-ERK1/2 —>

GAPDH —

Cytoplasm

Gossypol (uM)

slug  — s s =

C23 —> | S ——

Fig.10 SiHa cells were treated with gossypol at indicated concentrations for 48 hours, cell lysates
prepared from SiHa cells at various concentration points.Gossypol decreased the activity of
p-ERK1/2 and decreased expression of transcription factor such as slug in SiHa cells. Related

proteins were analyzed by Western blotting.
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Fig. 11 Effects of gossypol with or without TGF-p1-induced on cell cytoskeleton. SiHa cell was

treated gossypol for 48 hours and co-stimulated with TGF-p1 (5ng/mL), then assessed

immunofluorescence images for F-actin and DAPI.
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Fig. 12 The Effect of TGF-B-induced on cervical cell motility with Boyden chamber.

Cells were treated with Gossypol for 24 hours and co-stimulated with TGF-B1

(5 Ing/mL[] then subjected to analyze for motility by Boyden chamber migration

assay. (A) Migration Chamber with 12 mm-pores in their polycarbonate membrane.

Representative images of SiHa and Hela cells on the lower side of membrane at

different time point in the motility assay. (B) Count cell number of cell through the

membrane with the microscope in ten random fields at 100X magnification. Data

represent mean £SD of least 3 independents experiments. Statistical significance (*,

P<0.05**, P<0.01 ; *** P<0.001 #, P <0.05) was checked using one-way ANOVA.
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Fig. 13 The effect of TGF-pl-induced on cervical cell invasion with Boyden
chamber. Cells were treated with gossypol for 24 hours and co-stimulated with
TGF-B1 (5ng/mL) then subjected to analyze for invasion by Boyden chamber
migration assay. (A) Invasion Chamber with 12 mm-pores in their polycarbonate
membrane had been coated by matrix gel. Representative images of SiHa and Hela
cells on the lower side of membrane at different time point in the invasion assay (B)
Count cell number of cell through the membrane with the microscope in ten random
fields at 100X magnification. Data represent mean £SD of least 3 independents

experiments. Statistical significance (*, P <0.05**, P <0.01;***, P <0.001;#, P <0.05)

was checked using one-way ANO
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Fig. 14 The inhibition effect of gossypol on TGF-B1-induced MMP-2 expression of
SiHa cells. SiHa were treated with gossypol (0, 2, 4, 10uM) and co-stimulated with
TGF-B1 (5ng/mL) for 24 and 48 hours, and then subjected Gelatin zymography
analyze the activities of MMP-2. Data represented the mean +SD of at-least three
independent, comparisons were performed by t-test (*,P<0.05; **, P<0.01,;
*** P<0.001; #, P<0.05).
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Fig 15. SiHa cell were treat in various concentrations of gossypol for 48 hours and the
cell lysates were subjected by Westen bolt. (A) In cytoplasm, p-ERK, RhoA, RhoB,
B-catenin were induced by TGF-B1(5[ Jng/mL)[Jand protein expression had been
decrease by co-treated with Gossypol. (B) Nucleus extracts were subjected with
p-Smad3, Smad3, FoxolA, Snail and C23 as an internal control. Signals of protein

were visualized with ECL detection system.
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Fig. 16 The effect of gossypol on cell viability. (A) A549 and (B) H1299 were treated
with Gossypol (0, 2, 5, 10, 15 and 20 uM) for 24 and 48 hours and then subjected to
MTT assay for cell viability. Data represented the mean +SD of at-least three
independent, comparisons were performed by t-test (*,P<0.05; **, P<0.01;
*** P<0.001; #,P<0.05; ##, P<0.01; ###,P<0.001).
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Fig.17 The effect of gossypol on cell migration in lung cancer A549 and H1299 cells.
(A) A549 and (B) H1299 Cells were subjected to analyze for cell migration by wound
healing assay. Gossypol decreased cell migration capability with respect to the
experimental control consisting of only solvent by wound-healing assay.

8 hr

Representative fields were photographed at 0, 8 and 48 hours.
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Fig. 18 The effect of gossypol on cell invasion ability of lung cancer A549 and H1299
cells. Cells were treated with Gossypol for 24 hours, and then subjected to analyze for
invasion by Boyden chamber assay. Invasion Chamber with 8 mm-pores in their
polycarbonate membrane. Representative images of (A) A549 and (B) H1299 cells on
the lower side of membrane at different time point in the motility assay. Count cell

number of cell through the membrane with the microscope in ten random fields at
100X magnification. Data represent mean +SD of least 3 independents experiments.

Statistical significance (*,P<0.05**, P<0.01 ; *** P<0.001) was checked using
one-way ANOVA.
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Fig. 19 The Effect of gossypol on the activities of u-PA and MMP-2. Cells were
treated with Gossypol (0, 2, 5 and10uM) for 24 hours, and then subjected Gelatin and
Casein zymography analyze the activities of (A) u-PA and (B) MMP-2. Data
represented the mean +£SD of at-least three independent, comparisons were performed
by t-test (*,P<0.05; **, P<0.01; ***,P<0.001).
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Fig.20 The Effect of gossypol on the MMP-2 expression. A549 and H1299 were
treated with gossypol (0, 2, 5 and 10 uM) for 24 and 48 hours, and then subjected
Western Blotting. Data represented the mean +SD of at-least three independent,
comparisons were performed by t-test (*,P<0.05; **, P<0.01; *** P<0.001).
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Fig.21 A549 and H1299 cells were treated with gossypol at indicated concentrations
for 24 hours. Gossypol decreased the activity of p-Src of A549 and H1299 cells.

Related proteins were analyzed by Western blotting.
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Fig.22 A549 cells were treated with gossypol at indicated concentrations for 24 hours.
Gossypol decreased the activity of p-ERK1/2 and p-FAK in A549 cells. Related

proteins were analyzed by Western blotting.
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Fig. 23 The inhibition effect of gossypol on TGF-B1-induced MMP-2
expression of A549 cells. Cells were treated with gossypol (0, 2, 5, 10, 15
and 20uM) and co-stimulated with TGF-B1 (5ng/mL) for 24 and 48 hours,
and then subjected Gelatin zymography analyze the activities of MMP-2.
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Fig.24 Effects of gossypol with or without TGF-p1-induced on cell cytoskeleton.
A549 cell was treated gossypol for 48 hours and co-stimulated with TGF-f1 (10

ng/mL), then assessed immunofluorescence images for F-actin and DAPI.
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Fig.25 Effects of gossypol with or without TGF-B1-induced on cell invasion. A549
and H1299 cells were treated gossypol for 24 hours and co-stimulated with TGF-B1


https://www.cytoskeleton.com/bk005

(10ng/mL), then assessed cell invasion by Boyden chamber invasion assay.
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Fig 26. Measurement of luciferase activity using the IVIS. A bacterial expression
vector with the pGL4.50 [luc2/CMV/Hygro] was transformed into A549 cells to
produce the pGL4.50 [luc2/CMV/Hygro] protein. Luciferase activity in A549 cells
was externally detected and quantified using a sensitive light imaging system.
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Fig 27. Effects of gossypol with or without TGF-B1-induced on vimentin

expression. A549 cell was treated gossypol for 48 hours and co-stimulated with
TGF-B1 (10 ng/mL), then assessed immunofluorescence images for vimentin and

DAPI.



Fig 28. Measurement of luciferase activity using the IVIS. A bacterial expression
vector with the pGL4.50 [luc2/CMV/Hygro] was transformed into SiHa cells to
produce the pGL4.50 [luc2/CMV/Hygro] protein. Luciferase activity in SiHa cells
was externally detected and quantified using a sensitive light imaging system.
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Fig 29. SiHa cells were transplanted subcutaneously into the front axilla of the
BALB/c nude mice. (A) Bioluminescence IVIS images of luciferase—expressing SiHa

cells, and (B) Quantify graph, * P<0.05, n=3 independent experiments.
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Fig.30 Effects of Gossypol on tumor growth in vivo. (A)After 43 days, mice were
sacrificed and then removed the tumor from mice. (B) The average tumor weight
Statistics by three different tumors. * P<0.05, n=3.
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Fig. 31 Effects of Gossypol in average body weight and average tumor volume. (A)
Human SiHa xenografts were established by subcutaneous injection of 8 x 10° in 0.1
mL of PBS into the backs of nude mice. After the tumors achieved 50 mm?®, the mice
(five animals per group) were fed by oral gavage with Gossypol suspended in water
given it daily. (B) Tumor growth was significantly reduced in mice treated with

Gossypol for 43 days as compared with Placbo.
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Fig 32. Suppression of lung metastasis on SiHa cell by Gossypol. SiHa Bioluminescence over time after

tail vein injected with VIS image of luciferase-expressing SiHa cells. SiHa cells were injected into the tail
veins of 4- week-old female immuno-deficient scid mice ( C.B17/lcrPrkdc®*'®/Crl Narl ). After injection of

1



SiHa cells, Gossypol ( 20mg/kg/day ) and Placebo alone were administered oral gavage for 131 days. After

133 days, mice were sacrificed and then removed the lung from mice.
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Fig 33. Effects of Gossypol on A549 tumor growth in vivo. (A) morphology of mice. (B) The average mice
body weight (C) The average tumor volume.
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Fig 34. A549 cells were transplanted subcutaneously into the front axilla of the BALB/c nude mice.
(A)After 22 days, mice were sacrificed and then removed the tumor from mice. (B) The average tumor
weight Statistics by three different tumors. * P<0.05, ** P<0.01. n=3.
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Fig 35. Suppression of lung metastasis on A549 cell by Gossypol. A549 Bioluminescence over time after
tail vein injected with IVIS image of luciferase-expressing SiHa cells. A549 cells were injected into the tail
veins of 4- week-old female immuno-deficient scid mice ( C.B17/lcrPrkdc®*'®/Crl Narl ). After injection of
A549 cells, Gossypol ( 10mg/kg/day and 20mg/kg/day ) and Placebo alone were administered oral gavage.
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