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Studying the Relationship between Cisplatin-
Resistant of MDA-MB-231 Cell Line and Epithelial-
Mesenchymal Transition

Y. Alghamian~  Dr. Ch.Soukkarieh™  Dr.H. Murad™

Abstract

Breast cancer is the main cause of death in women worldwide. Breast cancer is
heterogeneous at the molecular level and in their response to chemotherapy.
Chemoresistant is an essential reason for treatment failure and the high
mortality. Emerging evidence associates Epithelial-to-mesenchymal transition
(EMT) and acquisition of chemoresistance in cancer. Here we investigate the
response of MDA-MB-231 and MCF7 cell lines to cisplatin and we determine
the epithelial/ mesenchymal status of these cells at the morphological and
molecular level.

MDA-MB-231 and MCF7 cells were treated with increased concentrations of
cisplatin. Cell viability and resistance fold change were determined by XTT. The
EMT features were studied at morphological and molecular levels under
microscope and mMRNA expression studying. Snail/E-cadherin index was

" PhD degree Student- Department of Animal Biology-Faculty of Sciences-Damascus
University.
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™" Associated supervisor - Department of Molecular Biology and Biotechnology,
Atomic energy Commission of Syria (AECS).
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determined to compare and identify the epithelial/mesenchymal status of the
studied cell lines.

Our results indicated that cisplatin treatment reduced the cell viability for both
studied cell lines. MDA-MB-231 cells were more resistant to cisplatin than
MCF7 cells. The spindle-like morphology was documented for MDA-MB-231
cells using light microscope, and the value of the Snail /E-cadherin index for
MDA-MB-231 cells was 5.2 compared to MCF7 cells. The expression of E-
cadherin and EPCAM genes that regulate epithelial status were decreased. These
decreases were associated with upregulation of EMT- genes such as SNAIL,
ZEB1 and TWIST2.

We conclude that the resistance of MDA-MB-231 cell line to cisplatin is
associated with a mesenchymal like cellular status, so targeting EMT genes may
be a novel approach that reverses chemoresistance and increases the
effectiveness of chemotherapy.

Key words: Breast cancer, cisplatin, chemoresistant, epithelial to mesenchymal
transition.
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50ligo dT Lzl cllyy M-MLV a1 ddaudsy Jgjmall RNA (e 3Ug Jsn 3 taiiadl
RNaseOUT RNase Jeal Laiwlly DTT sales 5X First strand a1 a5 dNTPS
1 Real Time PCR _sasll il sl & .recombinant ribonuclease inhibitor-
Maxima S alaiiul (USA «Applied Biosystems) StepOne Hleall alaainls 3)50 40
il el & il el s ((USA <Thermo) SYBR Green Master Mix
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O el (8 Al Jagpdll ety iy Vs adipe ue EOEY Gluball e e
ol el 8 ) el s 42 1] ) Ua s gias Al pud) Aylal) aslal
E- 5 EPCAM (g)lelal) JSall sjadl) ciliall clly MDA-MB-231 g5l Laall DA 3
SNAIL 5 N-Cadherin  oapdifipall J0 ) Jeadl) 4 Jaam Al wlually «Cadherin
(MCF7 Ll i 1 gl clismll o3l i 4 Culaels (TWIST2 5 ZEBL 5 SLUG 5
led el 380130 (g ) el s sy ) Ayl Al s MCF7 el o &l
Clild) Bl T Jsanl sy o) Ko DMy el lill cuypal [43] Pfaffl caws 1 4l

.Real Time PCR Jelé i (<lis il syle culil) dariinud

Al 03 b Al Gl aduatll (ol b Aasiiuall clishd) e (1) Jgaal

STEN VY (5'-3") bl Julus Ledcaall Zaa aas
E-cadherin F- GTGGGCCAGGAAATCACATCCT o30p
NG_008021.1 R- GTTGGCAGTGTCTCTCCAAATCC
EPCAM F-GCCGCAGCTCAGGAAGAATGTG o4bp
NG_012352.2 R-CAACTGAAGTACACTGGCATTGACG
N-cadherin F-TGGACGGTTCGCCATCCAGAC 710
NG_011959.1 R-AGTCGATTGGTTTGACCACGGTG
SNAIL F-TGCAGGACTCTAATCCAGAGTTTACC 710
NC_000020.11 R- GGTGGGATGGCTGCCAGC
SLUG F- CAGCGAACTGGACACACATACAG o200
NG_012130.1 R- AGCTGAGGATCTCTGGTTGTGGT
ZEBL F- CCTGCCAACAGACCAGACAGTGTT 102bp
NG_017048.1 R- CCCAGGATTTCTTGCCCTTCCTTTC
TWIST2 F-CAAGCTGAGCAAGATCCAGACGC
NG_032754.2 R-GGTCATCTTATTGTCCATCTCGTCG 97bp
GAPDH F- ATGACCCCTTCATTGACC 1316p
NG_007073.2 R- GAAGATGGTGATGGGATTTC
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Ladie 4ysina ligall cuydicls (Student-t test ,laal) alaaiuly 4aill Gile gaadll (g
.P<0.05 4ag s
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e e Baie S Aele 24 sad Aalledl MCF7 DAY dpn il cjelid
51 90 Sl 5aly) an Wign A lalie Laléssl pg/ml 30 <20 <15 ¢5 2 (il
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Lyl 4 oibud) S5e okt 3 S5l sas SUG/MI T Lsbus (ICs0) (sslad)
MCF7 WAl il adinall Ciai sl

0o balie S0 Aol 24 5ad Aalledd) MDA-MB-231 LAl g il cpelil LS
99 ¢ 92 lguss 8 e Ll pg/ml 30 <20 €15 5 2 odlasdl (S
.30pg/ml g5k ICsp 4t cuilSs (1B 8y Jall) il e % 516778
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el Alaid B culs MDA-MB-231 WAl of Ladl bl sda e alaeY
e Alaally Sl Lyl b (mliady) IS 3 CMCF7 WIAN ae A3ladly ¢l
IS Lalall ICsp af asains - lgmsit depally Aallaall 3ey MCF7 A dy5m (jlial
MDA- slall Iaall WA o aad il daslidl jlaie lua dliles 8 g5ld Lad
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120 20
100 00
4 80 3 80
7 0 ] 60
e 40 = 40
20 ! 20

2ug/ml Sug/ml 15ug/ml  20ug/ml  30ug/ml c 2ug/ml Sug/ml 15ug/ml  20ug/ml  30ug/mi

oot (ladll Ayslal) dysal) o (iDlpeage (oa Bl5iall S0 AT (1) gsd
XTT &gk e slaisyy MDA-MB-231 3 MCF7

:EPCAM  E-cadherin uiball et 4w Wl
435y MDA-MB-231 (sslall Laall WAL daiihudl/Ag)ledall Alall aaas Jal (1
owadll & il 5l Gy (oDl dallas (459) MCF7 (s5lal) Ll WA ae
ledal) Jal) e laall 4 ))es gbags il EPCAM 5 E-cadherin gsiual sl
Dol Aed Cas (2 JS) GPCR Gl Hlasinly @llds cpslall cpdaaill DS 8 LAY
[43] AA® 5226 s Relative quantification (RQ) sl uill & ol
) el 2l G 3 ¢ouslall cplaall IS 8 EPCAM 5 E-cadherin (il
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(MCF7 Wl 4 oiisall dil sl jeeill MDA-MB-231 WAl & iuall
MDA- slall laall s E-cadherin guall ol jueil) 8 sl dad of ol cuiy
ol ) el 8 el dad caly (fold) e 05 e MB-231

-(2 X&) (@ 0.006) MDA-MB-231Wal 3 EPCAM
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& 0.8 g
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TWIST23 ZEBL s SNAIL clisal) oo ) dusa + G5
SLUG  N-Cadherin 5 TWIST2 5 ZEB1 5 SNAIL cluall sl jusill (g
3 tMDA-MB-231 (sslall 1aall W& & asdifpal) S ) Jpall & Jasis )
059 MCF7 lall baall A & il el cliall Jiall el il s
Relative sl a3 ol ) ded Cuny o0l dallas

117



Ja s e oo el Il (D) S MDA-MB-231 1A aglia ¢y 3lal Al

ad il .Real Time PCR il ey [43] AA® 5208 s quantification (Rq)
Lall W& & TWIST2 5 ZEB1 5 SNAIL Gliall sall juasl) 8 sl i)
cal LS il e ofold) caes 40732 800 2.6 MDA-MB-231 (sslal
MDA-MB-all & SLUG 5 N-Cadherin ciluall sl jaaill & puel) 4.

(3 J=al) ws e (fold) cinia 0.06 0.5 231

*
40732

X 04
410 1 BN VCF7

X 04
310 MDA-MB-231
2x10%

3x10% =
2x10°31

Fold change

3 20

21.1* 1 % 1 1

1 05 0.06

JHz W N W W
O "4

A &
S

8345l TWIST2 5 ZEB1 5 SLUG 3 SNAIL ciliall ¢ asl) Auafpa (3) Jeiid
MDA-MB-231 gsial) Jiall 3 asdifisal) JSal ) Jsadl) b Jass clisiy
QPCR i by MCF7 1l g 4 laally

ted Olayur (pe AL Ayplad) Jaghadll LDAL dasdiliaal) /Ay Lgdal) Adlad) pyans ey,
A3 4ias Snail/E-cadherin jise ade) Cilim sac 48 Jaun S el oY
MDA-MB- WAl Al Zjealy <lgiijliag WIAT G dpaniiliaal) [Apledal) Alal) yaail
1 sbis MCF7 WAl & 4ied ae Snail/E-cadherin jisall alias s 23 231

118



2021 I asal . (37) sl L) o glall (B Al Ale

MCF7 Lall (¥ dllsy <1 sk E-cadherin 5 Snail iad) s dad Ga OS (Y
o ) ekl ([43] Paffl cous W) iadl el oty ) drayall Aimll g8
@sby (Ol daglia SY)) MDA-MB-231 \Dlall Spail/E-cadherin e
Lules 5SY) MCF7 WA (e Lpeniidd) sl il WDIAY o ol €52
JSEN G 3 ondlall Galadll e IS Hsem 0pedil Le pe il oda (31T L ((Dlaspuall
and Jolaial epdilpdl OS2 ) ol S8 ella MDA-MB-231 WDl o 4
MCF7 WA sai o (8 cpaboai¥) JlE IS sty 2l Apalal Al cllays Jiaall

Al Aypla il peniane JSy sally Adpall (g)ledall JSEIL A

|:£:x __1___
23 (B Caadiiosall glid) Cpladl) (ALY AN gl §) g (4) J
10% S qagliall (iguall sgaally 33sake Laal
Omipe (S WA st 3 ¢ly i sladl) (gladty Gacy Lylels DSE MCF7 DAL . A
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o3 gaily (Jirall dndy Loy algllly el Landilie <3 MDA-MB-231 Wl B
Loy il g (alal)V) Casaa JS5 LA

4B

[45] Al eladl muen 8 eluil) o Glapad) gl )l o) @Al oy 2ey
cillatinl lly Adlide A (ailady Lagls)se ddlide YICE ) oy WIS dllay
(oSGl Jie DAL Al @ladle L) @il glajs mllay [46] okl dlie
asf (Aiagine el o Apsen ladley o (O cJaslyss sl ¢ CpmangysuSso
Jalsall daslia JI55 Y o815 [47] Lad) (o) Alals gl Jane Joliy ladlall 028 Jane
daglie elyy Al Aalu) Sl JI5 Vs el 2lady Gl Led Al Ao dpdlal)
SS1 e MDA-MB-231 s MCF-7 olslall olaal) sy . JalS (K85 daseia ye dysaY)
Oo A3l QN (e LAY o320 il gl Gl el 3 Aesiiad) dyglall daghadl)
ER + Cpmo i) o) ol lhapud ladsai MCF-7 (glall Lail) aays ¢ piiia (55 o)
g oils Cpng i) s DL e i oA Y PR+ (g i) (s
MDA- Lall WD of s 3 (HER-2 =2 gyl el sai Jale Jifins o i Y
Laall 1 alasial 2y Jalls o SA) AL DA cOlEiudl e gl oo es Y MB-231
48] (TNBC) bl 5 5l (lajuad ad gai Al sy (551a)

MDA- Guslad) cpladll Gy 3 il Spa dallaadl T 0 el 1aa
MDA-MB- s5lall 1aall A of i sl lapms (g iiall MCF7 5 MB-231
O i) 4 Gl Lagd (MCF7 gslall Iaall LA (e Clye 6 o daslie T 231
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MDA- Lall [Cgp aff <uilS dum aBla)s Zhang Gy 3 Jeabyspslh 5 Syal Galadl)
e JSs EMT G cluhall cilayys .[35] MCF7 baall (e (s5ie JS5 ST MB-231
a5 Aaaglon 4l Ll EMT sty [49] Shasll 3l daslially (gl a5k
G bt EMT dagi sty [21] olad) sLailly Lbadll dy)lelall DAY DA
o +[23] Al Jeanll dakidll cliall jaed 4 bty SIS AR Lasli)e
MDA- LAN (538 ¢ o gyaall cpdadll LA G L5 R dgay (el g gasil
JEall Gaadl Jrall Led Yelkiie DISE (oidlandl daglae <Y (MB-231
JCall s (ol Aaglie J) MCF7 WDIAN 508 gpm (3 eardiliadl)
JLal QlaSly il Aagial byl Oon WDl dam A W Y (glelal
MCF7/5-FU (gslall Laall 8 _auiiliall glekall dsail) apms aSb &5 L capiildl)
& ) aiadl e st dsa ae Whire MG @l 3 5-fluorouraci 1 a el
MCF7 slall badll laS) (gyal dulp ey LS L[35] EMT 4V dabidl cilial)
2 Aallaally @lldy bwpas KA Jeadll Gaa) v tamoxifen lial deglad) dia

[50] Jsall il sa5 dale a5 TGF-PB
oalia) Jaagd 3 ¢ KN Jpanl alan dalive il il jpedl) Gl 138 G
WAl 4 (gilekall Jall ooned) EPCAM 5 E-cadherin giisall e il
Olery iyl Gl iall S5 AMCF7 WAl s 33)adl; MDA-MB-231
@Al ball WIS e dulpy cnelsl L[51] dlall edlagl aie Slaill ¢yl
MCF- s MCF-7/Doc s MCF-7/Pac) 4ie diuial) 43530 dalaall ashaally MCF7
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Al Jeadiyg dagliall 2La3l Jasiy E-cadherin gl oo umill (mlissl of (7/ Dox
e 4Dlays Zhang dus il bl oa 33l5 [52] carliliaa) (g)ledall JSEN Jgail
sacy E-cadherin guall e asill (i 3 ¢dubing)sls 5 3 a5ladl MCF7 Ladll
i)y WS [35] pandibaall JSAN il ae Sl @i (gledal) JSAN Bhee Cilia
385 dls f EPCAM sl el ¥ 3 Aoyl Jashadll o o Ciny pee Ll
53] el ol el d5la ST & MDA-MB-231 Lall (i 4 (aidic
Gl i el Jsaill Bline sane Flusl Jalse EMT 401 4 Jaasg
(ZEB1) Zinc-Finger E-Box-Binding Homeoboxl1s SLUG, SNAIL
Flodl Cilladia lghia s il o328 Joxti 3) ¢(TWIST2) Twist-related protein 2
[54- o)ledall JSall e Alspuall E-Cadherin cps leetl cili s2e Ciliavasa Lagy
Cekils (QPCR Ll Aalud) cliall sl el dulp Gl 38 4 5 385 57]
ce V) 138 385, TWIST2 5 ZEBL s SNAIL culiall (o uill ¢ i) it
Lall WA 48 oidbead] dagliall 2ba)) aay E-cadherin gaall e puaill (aliss)
Apledall MCF7 WAl g 45ladly apiiliaall JSEL Y1 MDA-MB-231 gslall
deii e Jy SLUG 5 SNAIL gial) ge el gl of cluhy sae <yl
Dl ol Y1 e biise ol (0 of (Sags el mall aglia Jleg EMT
g ils Banally (el GUajus clillapud) (e g sl Bae 8 @l il gan A0S e
ZEB1 (isydl sued gl o Aad AD s Gilagl cijelil LS L[60-58 <56]
Ol Jleainly el #3all agliall 2byily E-cadherin e il (aladsly

122



2021 I 2) . (37) slaal. Akl gl (3500 drdlas Alns

61 34] 45 GulySadl laje (e dfida dy5la Lsha 8 Gemcitabine 5 5-FU 5
Jital) JSin e gy alys¥) &l Lasiy TWIST2 (e ymadl) o o3dka)s "L LaaYs
[55] Lanall (o B bl daladll;

Jsaill b L Jaxn 3 SLUG 5 N-Cadherin culiall s casll a4 o
WAl & Gliall da jueed A (aliss) Lagd (uSlee Sy (Sl el JS2) )
Jall V) MCF7 WA we A3ladly duepiilial Alall @Y MDA-MB-231
e V) dplelall Alall Gliia ey dlla MDA-MB-231 WA il Loyl . s)ledal)
Ljleal) LYl o diaa Al sy ) Gluhall el el AW ) Gl
Dusy iy E/M duagd) AW el K80 Jeanl) Allay Capaiy Aaandiliually
Aaell Alal) clasiy) Mg ([24] cardiliaall JCE (g)ledall JSAN Glawdy (10 JSI @l jilia
O Wy s A5 (anally (oAl Glajus (3 #Oladl Lpdl s il Al saally Jilal) JSy
Gl o b @Al Glaye (e due 3,455 o gial duay 8 [33-31] iyl
OS5 - [33] Ui HIa3) el canliliually (gpledall JS Clanls) dljidia jpty et A
sl AN 4ia s Snail/E-cadherin jige aaie) ac cilia Lead Jaam 40K AW
Gle Anle luy 8 ansiul 53y (MDA-MB-231 DAl duaniluall/Ayleall Allal)
Snail/E- jisall dad cily ([62 44] Aglapdl Clially Lghdll e s2c gl
cubel @l MCF7 DA s Lg3)le 223 5.2 MDA-MB-231 (Al cadherin
Gilsis JMCF7 DA (e Lpapiiline 581 MDA-MB-231 W) o g ¢1 dal
-MDA-MB-231 (gslall Laall dualsd)se ae Snail/E-cadherin ied sl
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oanadl (o e d8ide 4518 Jashd (8 (iblavd] daglially cepdiliaal) SISl
Snail/E-cadherin jise ella Al dyglal) Jaghall of Leuds duhall yelsl LS ([44]
e dall LAY Claulsl Lediye et Gllad adiye

of Wgpall Glial) Ciagins Alise cluyy ALl dalall Cad) 138 &5 i el
b 0s$ O 0Sed) e @A (sl DY) Gl e SNAIL ol Jie EMT
Lgall Gl e layes EMT 3 Jeadly) agdl) of LS glid) diin puSe b Allad
Aoyl el g dplall Tahaall 3 Joiad) ssial o dyslal) dagladl A L)
sl 8 el 2 Mal) Allad Gaat b agan o oSy
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