OBw)) (Sis)y @olc o)y (g} - (alc asliod

95950 O WS 1 daww Y g o Wi T B g1 (AU

’w’v*'}; e (e ¢ ‘°°')' rld los ¢ rul’)i‘“] Jaroul o>« r“‘} 0L Mg “)“élb‘ 0313 (g o2 50 0dmw

Oyl bl py ol (S pale olKiils o Sy 0aSiils o S (559950 5 ‘5.;'3)'5J 09,5 el Ll IS
Olpl bl oy ol (S pale olKidls (g3, 2LS (slag ls Dlabos 35 50 Lokl =Y
Oyl ol p by (S pole olKiils ¢ i 0uSiils ¢ Kb (65995 g ‘5,:';;)'54'1 09,5 ¢ boliwl-¥

A Juwluws 7 99 oG /7 P oy)laid /PP 2)gs 7 a3dL

Aq/W/PG o cshpdy Qaq/P/P :alldo <dhp

= S plaeed @olow (l loyd S 0397 50 Blald (sla L iy D929 b &S Sl il Codlas (g1 59 9 (Sl JSino (gl
Lo ol s 050 A 55 45 il (o0 Slimslio o 4y (GuiaT 18«5 sloms (2l ooy (g1t (ool o il (o0 (S (g e o Sl Gl
ol o 3l

S9i a5 Wil (50 3l 30 Gl 3 (S 30 Jole (g0 9 ol lr g9l Uy das 932 Aopuw (ol paw ¢ Sl Celbliagy ol o
Gl oy T 58 il o i (o paw jliwlio (gl 2L gl Sl 320 5 &1y e o ylgiins! Comsl &Sl 395 15 33 1) 45 (yqubao 1.5V
Jolw (63158 el oyl (Bud g ol a1 iyl i s lodl 31 31 Ky s linalivo 3 ilieo sl J9SIg0 9 ol
Sap bz ) L Wl (iSan 2 9 (Silb s sl Jolo 31 (oliaid (5o 9S8 (yols S13T s igd (00 o 5l el 50 (Slb yuo (510
Sgrls (o0 jimwlio Sl 9 b Jokw (! Uiy ey

Go—lS Lo JgSg0 iBud (5o Il 4y w4y jLiolito 33 14530 (51 rannsilSo (5 Anllian b &5 Conol 4 2 (2w (559 30 Ao (2 5o

g g6 ym0 Wibly aw sl pos (512 il (5o )0 B Wilg (50 45 b anlSlo

O S lared (5slow (1 (loyd (5 0382 50 (g8 b i piey 3929 b &S ol (Ll oDl g2 g0 g Sl JSio (b e
Lo ol ys a0 p3 A 50 45wl (o0 jLilio b 43 (50iaT 9 g lons ! 3loyd (61 (ool @ilo bl (o0 (S (5 o 50 Sl Gl
a8l o 3l

il 30 4 Skl 51 535 Glbio (oyliumy oyl 1GlS” (50319

oS 33 (5590994 09 )5 5Tk jy 0 IS (lin 3] Kb 33 pohe LIS LT o3 :4x5lKe Ju ST
Dariushnejad@gmail.com :Suig sl oy

W bl FF o9y il /YN


https://orcid.org/0000-0003-4095-4629
https://orcid.org/0000-0003-4095-4629
https://orcid.org/0000-0002-4195-3516
https://orcid.org/0000-0002-4195-3516
https://orcid.org/0000-0003-2499-5631
https://orcid.org/0000-0003-2499-5631
https://orcid.org/0000-0001-8039-9792
https://orcid.org/0000-0001-8039-9792
https://orcid.org/0000-0003-2477-9461
https://orcid.org/0000-0003-2477-9461

u‘)lio.b 9 oé‘)' 615

S0 oB o 5l A by sl MT)-." » 2K

WSl (e sl 4 bgyye (b s e 9 S pe o)
geve Sy a4 aily Gl leys )3 Suddge nlpl
(F) o9 dalgz skl 5l L

oBas Ly as col ol oms 55950 lie ol 5o
e Sy L L ogd gy slbie anl 3 J5SUse
oA dipw Glbps 50 (J5SUse glo Bus il 3
g

SPNgo G 09,5 9 dhw plb s gl

oo 09,5 93 ;0 divw (Ll (bl Z8L Ll
(Invasive) >Ly s (In Situ) Joe jo oot
G 08 idu 90 3l i 8l 06d oo (G0 S
Olis Sg5an ]y 0aé a5 slal,=e 4 (LObUlES)
azg Lgogd o LS5 (DuCt) s o ot
£ 53 40 a3L 05,5 5,5 1y i oS ol a5
seo A | i iy o e JISTs 5 Vg
JL=S1s g 5l oot a—w sbs b,
Ll () 3i5l oo Veg) 5551 ke 5 255l o
sgpaz pae i Ol po (il Z8L o gl 3929
Jolge Wl (ooi 1oy9055 v (59, (Seiglom slo)S e
s sl 35 (Prognostic marker 5T i
5IUTL (Sais s slo S5l ol () il sl
g gigall §5el S5y 5 6 )lg e slo ool
e (JoSg0 Sl S ) 4 |y e (b s

= it JoSge slo acgomo ) ol S o

Hormonal Receptor (HR) g ,s sla 005 .5
Estrogen Receptor (ER) 55l 005,85 Jolis
Progesterone Receptor s iwigpn ow s «()+)
Human sl Jle,osl as, 456 oni .5 (PR)
Epidermal Growth Factor Receptor 2
Ki67 Jols Jsbow , 5 o5, (1)) (HER2)
0ai 5 5 (V\Y) Cytokeratine 5/6(CK5/6) .(\v)

Epidermal Growth Factor Jl,a ol o, 956

W Qb FF o9y sl 1YY

doddlo

Ox o b Jebe S8 5l )l 5 asenS ald wl)
Ol a5 05 e oloul ) Lo (sl 5l sl 0
Sle)eSla o )5 Goler (nl sbml wigd (oo ounals
sl olem cnl o)l (S (Slsl 2 (armee 5 (S
Cle g g 4y iy GloysiS )0 e 5 S e Jele
Obee 2 (V) Sl dangs Jlo j0 laypi5 50 S e
3B S bole aegd i Gl o Gl gl
L 85 Ogekee VPV dgam a5 all (o0 ez 0 Ol
AP ROW PUESIRVESIRE i

355 5o 005 o3 YN Jlo Ll U 15 50T 5o
3hogd glwlis L5 50 aew ol 0550 50 YPA
doys Y e by ga b FYNOL Y P L
00 Cyu—addd el Al _Slo ioly 8l JL_w o » o
Ol 5o i by e 5 S pe 3)50 5150 FY 050 (o0
0355 cymegd by cylpl ) (F) sl eolidl 31 Lo
J=le sl 5 Sre 2 5 o0 S S)lem S
g Sloba (8 slo g )lon jlom jo 5 S e il
33 ol (=l e 9 S e 5 Sl (b slo oy
Sl Ve 2 3P0 s TN G ploye 5 0L
b Jds oy plml 5o i Gl a8l (o
bl Bl (e by L LSl 3 e 9 S e
A e e V5 VL sl o agun gl bl
Syod yomie 5l 0,50 VAT AT 05 8 o olwlis
() 358 o0

(> Jold i b sl (G955 la ey
a5 (Y 5 (S abl (o 2l5 ol g (Sloys (oonh
s 9 Sy bl 5 ol el U 5 loys Censld s
aS Gl gl auwg p sbwlin . conl bl ol
4 3p—3 a4l LS 5l Gl sba Sl
9 90 e Syzlee o3 505 awgi ;0o sl plul



oo g 00ly Js FsUse oF s 5l anew oyl s jlinbie a5

Sk eemeds 0l .(VF) aiL s Receptor (EGFR)

Sl 00 ;o\ Jsd} o

(0) 3tawbio 31 g B Gloy ules g douw by (Jgdg0 L9 ,S 5 Elg51 NV Jouar

Stbie 51 e B oo (Kl sl S ke 590 09,5 505
Je Ty ER-posetive and/or PgR—_posetlve, HER2-negative Luminal A
and Ki67low
ER-posetive and/or PgR-posetive, HER2-negative .

Je and Ki67high Luminal B
o VY ER-posetive and/or PgR—posetlve and HER2- Luminal-HER?
posetive
Jls 1Y ER-negative, PgR-negative, HER2-posetive HER2-enriched

ER-negative, PgR-negative, HER2-negative and .
Lo - . ) -
Ju e EGFR-Posetive or CK5/6-posetive Basal-like
ER-negative, PG-negative, HER2-negative, high
gl -1 frequency of p53 mutations. 80% of them express Triple-negative

basal like phenotype and negative for both EGFR phenotype (TN)

and CK5/6 are called TN-nonbasal

Shwlie an Gy Hlb,w )T aies jlslie ouds
V) e (ao, 0 VY ) )y (a0 00— £0) laseinl
9 4—4.15 l—-\A La ra‘d.a‘ d._,..m 9 (J_.o)o 7) A_».f ‘(M)..)
5 Obeys d diw ol (o200 Gl Gl ((J9Sdge
Triple-negative phenotype oo 45 4w ogid
595 5l Le 05,5 55 50 e po |y (ST Gy (2
@ e 9 900 (oo lwlio 4y @ Boes 095 15
A2 e gl HErCeplin (ks 2 5 Glojo (190,90
Luminal-HER2 « JgSJso (slo 05,5 15 soled b ;o
Gy 605 jliwbin S0 glgl b anglas o enriched
sLluminal A L aoliae jo Ll wms o oylid 045 5l 1,
2,18 5 4 jliwle gl (6 ies Jlez>! Luminal B
olid 1y plggeiwl 5 oS sbisles 51 o5 &5 Basal-like

ol ol Sblie pRede sl (S 5l 500 (SO
aSL oS oo Sl Bl & jes 4 |y Bas plail a5
ol aidl o el oo Sl gl S yo s 5
1y eamay ool ol ai olass an e bo S
Jlis jobo 4 000 musgi saims sl slo s
59,6 bl 4o Lo plodil (i sla S o s
Sl cé i as )l (gt ae AL b et
wlgty Gl Jsho a5 ol cenlie lagmmay ) wiosls
daz 0095 g oS GLEl 1) g3 13T wiles 0ai) ] Ho
(OF) a5 slml bl o 1) (559095
aS alids JoSlso slo anm axlllas ans o
Ole 45 2le 5 5 00,5 Colem (gliwlie gy
a5 «OlgFmsl 53 ams by (55l 5lS (6 alansly s
S sle Fhy e 95ge slo 55l ade
Ceel cBon bamojy ) 10 S92 g0 alge o (Sl jw Jolos

Jed e JUSms 6l jonn 5 (J5Sg0 iz



u‘)lio.b 9 oé‘)' k$]3

S0 oB o 5l A by sl MT)-." » 2K

oo Gy jLiwlio Bun sy 15,

Ol ool

\
=

|

Luminal-HER2 HER?2-enriched HER2-enriched TN-nonbasal Luminal Type
09,5 33 ER-posetive Luminal-HER2 Basal-like HER2-enriched
S PX PO Luminal B TN-nonbasal Luminal B
Luminal-HER2 Basal-like HER2+, HR-,
p53-

3 (A bwbio wylite Jilod . JgIg0 09,5 2 ) (ol p glise s )1 4 (yliay by jLiwlio () 51 (61 aodlS ) IS
1 Hlwlio Bus b elasl jous 53 (lgduiw! .abl oo o)l ylow 30 Wolise b o5 ol 9 Slw) ply Gl LiaT ( JeUg0 Gy
S oo (3LtS 995 311y (635 58 ¢ yient 3o g 0 5T 31 g 9 3510

DS e Jy5S ) o>l al> e transition (EMT)
anlp S etilie S JLb gl s 5,38
oges Skl Jslow S5 o] 5o o5 ol s
g Ol g 44 45 0,8 (oo )18 pardin Dl
G ol S ool (Ldlg b And centile
o Snglie urled o pzlae Gl 5o a8l Juls
Sl sl )5 Sl Sl 5 i 5 5]
TWISt Jls sy, Jslse lawgs EMT .(VA)
J,=x5 miR-200 4 Slug , Snail, ZEB1, ZEB2
J=e 2 sl S e Jdlse (il 05 (e
oo L5 a0 oo Gl (S0 L TGE-B WNT
sl g (JsSge Sloasuin ;o Ol i sl 5o
N- 0,51 cawo 4 g E-cadherin ols cuos 5 Julis
o swvimentin—, cadherin
, CD44Msh CD24'w _, CD44"°o"CD24Midn

Matrix ;L5 psllie (WS 5o ol

o= asls iss metalloproteinases (MMPS)

Cl),l CSWI 2 (s 559
a0, ala> Gl bl glog w4 o Sl gl o

N9 @luwl PV o9, sl [ Y

s 3l g 5 bislin JoSIg0 iyl 3

ol sl al> o iz gy SLL Jpamme jliulie
Invasion jb_wlbie cexlgs Losla S el
Slaal Jalig 04 o oarels Metastasis Cascade
Micro sle Lo 5, b o] céleie slo 5,550
o] B ol 48wl Baa el environments
3 Ll G ytege 45 axien ;50 (g )b slo
b1y s dolpe anlhd cpl il odds Cawpgd ¥ Jgo
00 e 0 ¥ S 50 Sileds jgb 40 a5 WS e
!

4 adgl jgegs SLbI Jllil slo Jolo Taul )0 =)

@byl o Jobo slo ¥ 5 ok )5 S0 5L
slaow 1 ade ol (Invasion) oo o ale>
3 sl aesozme Wl 5 5055 Sldshe ((Sufslsm Az
A_..':J) g_t;'l—"ﬁ" = O5M_C ‘) LQ U) ;.)Luosmj l.a: u.a.na_‘i

Epithelial to mesenchymal _._il;



u‘)lio.b 9 oé‘)' 615

S0 oB o 5l A by sl MT)-." » 2K

Lo plil (35,0 sl 5 gm0 onilan slo Jobo -F
Sy90 b 4 bled al> po ol (AITESE) Wgds o yitane
2 a8 99 a8 WS (e eSiaie ) e w8 S5 L
s 3 BCTC gl ki 5 el 0y ¢ las alay
B o] s a8 ig s sis o 2l slo S50
$role @l CTC cld b b 5 sl ki g o5l
— 0 Sen i 65K S b (st plail o
e S, o) 6 0)l9d 5 6y5085 S Uk (2 y9im)
Jubigad slo Jsbos s 5o Jito jobo a3 3k o Sz
intercellular adhesion molecule-1  Jy<SJge
s 03k J5Sse (£95 45 3 )ls 0525 (ICAM-1)
w045 CD43 s MUCT (o JoSge .0l
bt gl e Sy gl Job
5 9 Sl oo 4 lis ICAM-1 WK lgie a5 098 o0
S g Jubigad & Wl o JsSge ()1 b (iSemy 31k
als g S a laias [ Ko a el 5 (YD) 09 ate
ooy bl o CTC w)ls oL (Seed and Soil)
Al ol 5o e patete B 0 xRl Gl
S 5,0 a8 ol oads anis a4y gl o Jolo
o, 0l e o L e lan 4 S AL sl
bl Gl slo Jsbo | (s @l 5 (V9 95 e
sla ccdl ol ol odiuz slo (ioSon o LSus
WJlie 5 a5 0iS co SS sl 3985 4 a5 W5 )ls aseiie

S5 (o0 S5 B9 & JLal o a4 5o L]
(YY)
bl 0950 4 Ga e 3l Srges sle Joke -0
(Extravasation) ss—5 —» z,L5 Lo pla_l
ss— > L5 Intravasation  Extravasation
Al 5o b sl of s oo blie glo ang
S INntravasation

\ IR )| -
‘ J ‘u

v sl e sls o8 Lz ;s Extravasation

9 @lwl Y o9, sl IV

O 85 3ls 5 S g plies Sot b S
(VAF) wigd

sle ) sl glad 4 (55055 slo Jsho -V
aT,s (Intravasation) oaus - las 39,5 S9>
o=, (Angiogenesis) s wax sla S, ol
B 3)lo 5hs g 00,5 oy adsl Hgegs il (oo (3liST al> 1o
S9> Slglie slasls 5 was axwgi |) 595 o> il
1y )8 ol ailss e da sla 5, ol S el |
(V) oS wly8 ja0gi 3l ool cadlas sle Jolu (5l
VEGF aiile o, sla g6 51 50 anTd ol o
aile ;K08 (B g a5l sage o (olatSl A
WDyl (65T g 0, Slos 03gune MMPs P bFGF
ablol sla 23 s )5095 o Jsho Langs o) 9356
SLe g 5 Lagliy Slo alwss @ b 5 ksl oaiss
AVYV) X9l oo ged i Gl a4y oa o)y

5 0= Lo Ul (5 5—eg8 slo Jolo =Y
(Survival) w55l o cws w1y b S, o olbul>
Sl sbe Jobow (595 (59,5 50 puile 0w sl
00 S, aslip Sye £99) ANOIKIS 4l o sl
S Seyile 5l a8 Ll sl Jsho o] 5o o5 ol
SLlog s (0s, s o 3l 0l o o GlLbl Jgl
Bl polie (SIS (el dle g 95 b2 5l (SBU
(Circulating tumor 5,5 s 5095 sl Jolw
WNT2 ; TrkB o> 5 iw s L Cells (CTCs))
Soglie Sy slb S oo o 2l )l 0
by Se 18 gl izen CTCS oS oo
(Natrual killer cell ol osizs slo Jobow
aS A S el g Lo o™ L (NKCs) )
WSS ol g ca owsli (EMDBOLT) Jguol >Mas!
G Lo gy SG (95 05 &S Sl 4z g LB
o O am oLaog)g 5l ey LSS e Joho 5 cul
VYY) ai) oo 5500 sl ol



u‘)li.o.b 9 oé‘)' éﬁ

S0 oB o 5l A by sl 4—‘-.’.1)-?’ » 2K

s slo G o by gl 5l 9550 gl )5 0k (o0
YY) il oads [S3Y sz o aSaiien Sglite

0550 ey 00l 3Rl (59085 Jobe Y
Sloml s 995 @ e ) b g 03,5 Saome ST 4 £95
el pangeis B (Sl )l 5l a5 098 (oo gl 9098
(Metastatic jk—wbo g3l 5t at> o o]
Jolws 45 L Kin 595 —o ool CoOlONiZation)
el Ebs Sl plaem 093 (oo oo (ol 1S (69095
ol 5145035 a3 5] (sl JiKams 5 B ol
3 99 s 5 gl (ol il G5 Joym ol ol 2
(YY) 05 (o0 oS ay5il5 5Ll

6l b ) Gl gl (LS, a5 Lol
sbie 5 4t ol o J3Sge enslie w15 Sslice
Al il S aalgs Sglite Lo alasl lo 4 o]
el sle plail 4 Ssliwlie )8, o iy Yaons
IR0 g 9w (oo plis 093 5l sl 05 5 4 e S

W oo Gllei ) 605,05l 65 b vy by plul

: Invasion

. @
Intravasation

[==] [-— ] [ = = - [-——J
\ Circulation
@ —

Epiregulin (EREG), MMP-1, MMP-2,
sl o Lse sle o5 fascin (FSCN) 4 COX2
SYyame 45 s INtravasation 5 5, o)7L
9 9S8 (o0 55 1) B98IV (izmen b 5
alide gla il 4 ol ol Sl slo Jsho &
(YA-Y ) ws o)
sbe Jobo wdaa 2ol atilly 4 0959 5l G —F

JS—id g aile (oo 0asy Lo OS] ol 59 (55995
(Micrometasis o_as o jkwbiog Koo
D9 e odwal 55 SUNVival al> o | formation)
Disseminated oo icie 5,505 sla Jolw

&l 095 wle o 58,5 L Tumor Cells (DTCs)
azlye ()L slo o) (g5l 05 1S
wwdl aailejlw dog il sl jo olis wigd o
e sy o San Lo alSynle 5 Sl 50 S5

e @ Jowe (pl 4 oanw) o3l sla Joko Gl (S

audgl ygoq¥

L JE JE JE JE JE _JE _JE

°c®
g © % T Extravasation

. dE JE JE JE _ JE JE 2 JE 2 PP A I N\ (C A _JK

Colonization

Micrometastasis o
o
\ 'i @; Qe o

o

RN

2903y bl ol 4y (Sotams jlimslio wia 8 4alol g 9y i oy 53 Lo ol 70 Wil 53 51 Silad (g 30 9o ¥ S
0,10 Sus Lo g adgl jg0g5 b Jokuw

Sy L 40 Gilimlin 5,305 slo Jsbo (FF)

3 e G55 45k wms on 3 s o | g

Shwlio () (FO) S o0 o 58 o2 1) (sin)] o

Olgguiw! & jLwlio
M e 5las 0 Ve s flesial 4 slisle
o ygeg8 oS Slojy il (oo BT A iy diw (b



oo g 00ly Js FsUse oF s 5l anew oyl s jlinbie a5

LS (o0 g 2l gl a5 5088 o Jobes S8 gl wad o e 5 (S pla (SMSs
JS—id el s 2 b s jo b anaS (VF) 3351 o0 9575 1) 9% pomelS S2al38l 5 (s
Oyl azsl o Jlos 4 45 358 o IS gl sl Glogeil 4y sl g50d Jodo ke (paiz
5oy sle s sile ol el cudlS gl b ol el ol an jlislie VL les LYo 51 (S
L olszesl e 25 5 s505 0y 5 350 (o0 S0 5L 750 Bk slail (oo lyFetal 703 e )3 VL (9>
Srg9 Jokw G a8)bgs (35 0o p S (o0 Sy 20 Sy sl oz sl JS9e 65505 slo Jolw
(Vicious J bl ;50 bl caely plyseinl Lo 3, 9 slog il slo Jolow 4 Ll Jlasl el a5 aiiS (o
oo sloul (slojgegs sl ol 4o 053 0 CYCle) ol g o )] Ko e ;i g gl ke
Il G WS il S o el lgil o ) slayesls Jobd joagi 5l oot Fiie sla,giSle
o olsT o, (olin,siSb 5 wisd o el s 5o 00iiS aelas VEGF 4 FGF o 5
aed o ialil ) ess Ay codd e 3 olgeil JLss s GM-CSF ; TGF-B 5 TNF-at ssile i)
(F+ XA LX) 1530 Gyl 5 (TVPE) Al o Casdlig b S ansS
S &y jlilio TOF-B ol 0y sl 556 51 (55 o oy
Aol ol Sl slo celled s 4y S 4y ks vt 9l o pels’ s PDGF FGF GF1-2
plal cplojls (Gl Gl sl 59, (sl oo 56 W oo 3l g Jlab gt iz sl (b s layges
o Ol bl Ban (n 3 @b plginl 5las A o oalal jyogi 0y (sl |y He)lk dae S5
Jeli 1y 0lg 0 0o )0 YV L5 V0 sga> aS ail (Y6

1 otST s ot epie ) oms S sl 053 o LS oo S by e b CTC Gl Jobo

(FV) 5ls b plasl ple cyw Slegil damy oS (o Sl a3 el e
le Jolow b o) (oo 05 2 a5 il s slodsl S sy glogysl gl Jsho 4 WCTC s o
Jb (ol sle adgis Jie sl a8l aass s g oad Joale aind (oo iy | gl 5
DS e RSe g1 g b Comgilin ysS sl S5l PTHIP il ol an £5,8 (s gt (o EMT
s L oy gl Joboo b iSan s ool b o (Parathyroid-hormonerelated peptide)

Sl Jlsd ol il (JoSge (pml 0iiS o

R eulw adey SO o alwwg d L CowdIS giul

3345 Nad oo azlse WS (g LSl 938 4 paxis gla
b sl Jobo 0ol 0lS 0 ) (ot K ggeme

o oS Sl S e il o]l T 5, Activator of NF-«xB  (Receptor

9y )bl la s ool e jbians gla S, .
Lo caadlS gl (g3le Jlad g pled 0gd oo Casdlygiin]

5 o oS by ) g (Gl Joho SliSen
WS sleaSg g HlSle 5 0 lae ) (pl poogdle

(RANK) 51 5, s RANKL oplssils Jlsl o

gl S e 4o el AU sl oIS i
AF2 XA XF) Wgd o

4 S ol eols s lalllas e izmen ol SL>

9 @lwl FY o9, 54 IVY



u‘)lio.b 9 oé‘)' 615

S0 oB o 5l A by sl MT)-." » 2K

03 5l Le pladil ;K00 dn G (55 P9 9 5 02 lS
Uay, 4 slulin Jone job 4y (FA) cims oo lis
2 Susey S odgs 3l JelS job 4108 sl 4y, a5 e
NS ie f9-dg0 il Wil o il e W8l Wigd
OV &S o ool Die hlews 6l 1 6 Lovin

Y dld ol ) (555055 addsl slo Jobow 5o
Sy b JeSge ool 45 095 e Metadherin
Iy sbimbie s, Som 4 (5,5 Bad pizen g EMT
g axsls a1 oalgS alold le 4y, (FA) WS oo sl
05 ooz Gk sl adgl jeesi jlend lax slo Jslo
4._)9_.4: u_.»‘ GLE jfjﬁ)u}jwl} & e‘) [ath L}"‘ L
B I (Y liee 5325 sl Jskos izl oo gl
P e S e CCL21 ,CXCL12
4 s ol (53055 slo Jsbo Lawg a5 CXCR4
FSe8 b sl e Jlail wigd on ol YU l5es
@Y= Ol adgl (5 )9 Lo Jol—u
s e opl a5 oS’ Lo 1, NID1(Nidogenl)
O ol dn iy Jlasl an Joles ialidl e
y3=2g5 3=y adgl aize oloul o Jlail (ol 00 5 o
Al ole,esld S5l s 09 =0 A ,0 angil
epidermal growth factor(EGFR) ligand
5las mmp-2 5 epiregulin, cox2, mmp-1
sl S5 2l g 3555l camm Wigdh (o b 095
FAY) By o ygo0g5 Ay g S pdon o] A o
5 oln Lol o35 3555 4 4 o8 Gl s sledobo 0
tenascin C (TN- J= ECM la opsigm mi s
Periostin  4C), Versican (VCAN)

(()\‘(M)oj..»@ﬁ.oy M)M‘\SOM

O WIS (g0 A5 4 (bl i by sl Jokos
(FYEY) 0 ol 555358 5 (oS g

S pla 0 e sl JoSse 51 S0 E-cadherin
JsSdse (l oe 2 Sk Slisdion g Cosl Jobo )15
Slee Liess E-cadherin acsl o jbobis anl 3 o
IL-6 (Lo L sy508 sl Jshos 0l sllis jo  Saiss
Nod (oo 59095 Jsho )3 Jsge (nl Olo Rl
ol s Jobw (S 28l o Joe (nl &
(FF) 098 (o0 s5098 3lelin Sud)lo 5 prles

blie (LS 4 (5508 slo Jobo 4l Lamee &
el 4 soiilie il 5l HAS o, caas
(Mesenchymal—epithelial transition JLs !
aby g b 0slS 4 e a5 w8l e 3t (MET))
Sl bl 6 aloyo MET 055 o (g5liulis 5550
=S e coley (nl o el aST o b Jolo sl
sba Jolw o E-cadherin saswe oo slall cels
Ll Comwgiln an b o Jlasl 5 955 (0 4356 5055
(FO) &3S o Jogonds

S Jsbo )l Sl sl Js¥se 51 S (S
ol sl - Claudin2 )l i 5k wbe jo
A Coad a0l sledolw o Claudin2
O ol S (e ey 18l (anlo sl Jgbe
Ol S le S g o4l il 1fSore SYLasl jo plus
Sl Gl g Cudyl 0,5 et (6l eains (45T
4 Jlasl a8l eel JoSdge ol ol 0S8 e
IV (3L 5 5055 ,d S0 ECM gl (55,
(F9) 05 o0

4 4 jlewbo

a0 e e o, 3 YY-IY 04, a4 jliwlie
250 L dialie [0 (FY) ol o Ll aiw ylb e
Siblie slo Jobo i ol o Sbalie slo Joxe

by JS e Jeoba, e ) pi (0 (568 S

9 @l PV o,95 8l YA



u‘)lio.b 9 oé‘)' 615

S0 oB o 5l A by sl MT)-." » 2K

(Ang-2) ,EGFR ligand heparin binding
4 EGF-like growth factor (HBEGF)

cely Sslite sla vuilSe L STEGALNACS
S (BF-0A) L9 (o (S0 (Fg5 S 5| Ho—e
P e slilie LSS Sl s g5 (S
blood-tumor barrier (BTB) sl au 5 995
b Jobow 35 (59,0 42 3985 5l 098 (o0 wiSLd
SLel ]y (mls 5 sl 5y oloml jslate &) (59055
ol 2 e 0y sl 1) (elie Lar oo g 00,5
(OF) oS oo
Lo Jolo bsgi 50 13 35250 (5Lt Sy ]
2 (g g Wig—B (o JLb (5995

IL-1 , IL-3 IL-6 IFNy , tumor necrosis

s factor-a (TNF-a), TGFB , IGF1, PDF1,
TGF-B 5 IL-6 a5 oS o adgs | o ugnle Koo
S99 sk sl (5355 sla JWSKew Glgie 4 aslys oo
sbo Jobw (izmen (DY) Mgt a3 5 )L S 4y
le)gS s ls s Ll S oS oo o (5389 Sleans
glial cell line-derived oL

neurotrophic factor, heparin-binding
epidermal growth factor, chemokine CXC
45 auS e i pleiotrophin g motif ligand 12

= Sy Ad) (S92 9 A (oo o | jliwlie 0,

(F) X,138

o jlewlio
Bls cde Geegd an) Gl 5l o i b
Oblem amo )0 V8-V e Lo j85 o bl oo joe 4 jlinlis
Wgd (oo jhe a Slalle s anew plb e 4 M
A Soets Oj90 4 jliulie aSo) 5l e o )lge 251
Olo—e an e 4 jliulie wls ) plgiial g &) S

sownl WP ,':)Lc Ry =

a5 i b ool jon Jadd jae jliwlie 09d o0
°‘)—*‘°G~'4°5L',—>5)°)—(1‘5JM*—>‘[—"\XL’W
OY-0F) ail oo
ol ol LCTC Gas o 4l e JuSas sl
(Blood-brain barrier (BBB) (i - Jg> o
Al b oS alilie jae asmo o ) b s 00,5 jouc )
SV G T R lfulmi WWIPIRY Sles o S
sbe Jsbo L Go5 slo 5, 5l ISt 300 - (595

al glid Lug a5 ol (Some YLl gsl> JLLsssl

‘éJ..a‘ 64.]4.»‘9 CD44 ... o (SR T (P S
JS525 g il oo JLbignd 5l 65508 slo S5k e
sle JoNge (50 Bk 5lans o ial3dl 1) Ll
JLbigail (S LS w55 L CXCR4 5 VEGF
gl oo (S Fo> S 3l D yalpe Giuli8l el
Angiopoietin-2 | e 55 6,558 sla JeSge

bwlio a1 )3 30 1830 (b ()3 2 Fioto Comd) .Y Jgur

&b Sus pludl bl al> 30 58 o5 Ol o oo ABO)90 (35
) nt y . tion Angi ) gl Cu gk
ntravasation, extravasation Angiogenesis .
) -ylgBeinl ) ) A
oller s Masuda T o* Micro-to-macrometastasis colonization @l ANGPTL2
2015 &h S
N 5ol ANGPTL4
; Vascular remodeling Immune evasion 9 el Gl o
ol,%es 9 Chiang AC ) Extrava%ation e (Angiopoietin-
2008 s9e8f 3 9 02l like 4)
(¥o) ol oyl
olsea g Chen Y-C gl Intravasation extravasation adgi Gl g Cox2
2010 MMPs  RANKL
*¥) ] ) ) o Gl Jleb
OlgFm! Micro-to-macrometastasis colonization CSF2
o2 ¢ Neophytou C SIS gl




u‘)lio.bﬁoél) 613 6]5&.‘5.@ olfh\ié )‘qua).w )LH..:L..A M‘)B)Jsblxa
2018
o Il ival i d i S Jobw 6 55,8 &
oes s Neophytou C o, Cancer cell surviva astI t;;glmary and metastatic ,\_.;,J,._o B CXC1/2
2018 U
o | i ion Angiogenesi 3 EXCh e S CXCL12
- juli & ntravasation, extravasation Angiogenesis -
o) Ken ;S{gllaﬂo A %) 9109 £l ST
@ Int tion Angi i 9 p2rld (2l
- ntravasation Angiogenesis TR 2
e 5 Giuliano A “3 organ-specific functions ol ) CXCR4
2018 )
@n Vascular remodeling 555 T3k il EREG
ol,%as 5 Chiang AC 4, Extravasation o (Epiregulin)
2008 Immune evasion ol pireg
51 ) SUI:VlyaI Primary tumor grov_vth_ ) FGER
Micro-to-macrometastasis colonization PETCRT RO (Epidermal
o5 g Chiang AC ) Invasion e
2008 Marrow mobilization Angiogenesis U ol grgzxéteh Igi;or
Epithelial-to-mesenchymal transition P
(#%) Intravasation
ol)es gJin X ) Vessel remodeling ki (ol FSCN (fascin)
2015 Invasion to distant organ
(Y) B N
ol g Neophytou C Olginl Micro- to macrometastasis colonization . T LPA
2018 gl (a3l sl
($0) Initial Survival
. Angiogenesis . PR Lysyl oxidase
. < 1581
Klzréggrr}alr;r;DA “ Invasion w5 S SR (LOX)
RULS L)
$Y) Extravasation S le
. 94 Vascular remodelin 3 5o & 5o
ol 3 Chiang AC | : 9 3 MMP2,1
olgsi nvasion 5oy yiws!
2008 Marrow mobilization
*Y)
!y ¢ Chiang AC &lgBeiuwl Tumor growth Invasion =l 9 yg0g8 0l OPN
2008
L 5 gl g
P * ”: ; | : C‘”;" POSTN
. . - 3 Slybl slog yiw i
ol)%es g Neophytou C 4, Micro- to macrometastasis colonization B (pharathyrmd
o018 Jokw Lids ol ormone-
il sl related peptide)
(¥a) i g gilw Jbed
ol g Guise TA Olginl Micro- to macrometastasis colonization Ghal331 g CowdS gl PTHrP
2005 RANKL
AR Organ-specific functions 3o JUeb 2 len
ol g Guise TA R Extravasation i e RANKL
2005 Micro-to macrometastasis Colonization CodlS gl
¢v) Local i ion | ion M i EMT s
ocal invasion Intravasation Metastatic .
ol,5wes ¢ Neophytou C E3) colonization =l “:—‘)‘?L&—" SLUG
2018 G 9 593L ] o9
) ., o _ EMT cygii
o2 ¢ Neophytou C Local invasion Intravasation . SNAIL
2018 w7 el
V) 3 39097 ygus sibso
. 9095 9 (s
olySen g BOS PD Fho Extravasation ST ST6GALNACS
2009 Gike — (g
Ol ol
6 EMT +EMTcass
) ) Vasculogenesis (NS il i 5l
ol 5 Chiang AC gl Response to hypoxia & 1581 4 ool TGF-p
2008 ol g plgiw
9 PTHrP
ANGPTL4
()] L3 . . - oy g iy gyl 8l
’ Micro- to macrometastasis colonization ’ u:; > TNC
J

ol)es ¢ Giuliano A

qc‘ (-)&‘.w._/(/' tV’J 6/9) (4.“4’;({ /A‘



u‘)lio.b 9 oé‘)' 613

S0 oB o 5l A by sl MT)-." » 2K

2018
Osteoclast
activation
through
@ 3 &ylgdil interaction with
ol ¢ Giuliano A Survival Micro- to macrometastasis colonization integrin a4p1 VCAM1
2018 4 Binds metastasis-
associated
macrophages via

04 integrins

obts o>l (Goliie (Glajs sba by 9 (b
LAUDO <?

St 4 Joge slo ae) p3 3l sla aisly
odd e Gty Ol slo 5 1y o 03yt
Ol el s 432 5 iz sl ] Sl eslal o
Sl JeSge g0y 00 pins S Sml cge 0
SHLS Gy sle gl oS oad iy b
5 it Sz b 8T i 5910 05T o jgegs (o
25l e ol 8 1) ol @l 5 leys 4ol » Sledlbl
(o) oo alox 5l Aed Slaye slo g5l
bl Ol s5Rloz =lx Lo g Sloydsin
95 5N puilio CElid JJo (et @ 5 LBl (oo
(Molecular Targeted o cdon sla Lo,
ol il 4B F I8 a5 000 iy 5l e THETADY)
Sloyae g Lo JoSge glulid (plol 1 o (o
G5 Boe culpln il oal ool Ly (ol SIS
olsie 4 Col Ko jlslin il jo (JsSUge (sl ymns
wd S 5l 50 Gl by Gleys sl 6557 5,8,
O3 90908 Loy 5o ol Gzl 035 Sgans 090
72 09, LS A e ol 6l Wl oo LT B gl
3345 i olb s slabie 5o 1550 sla 0F Sl el
Sl oy Ban Ky Wy o ol 00 Ol ¥ Jsor
Bad riomed b ool sla Jlo o jlbie yleyo
oy |y aags slasbiwliog, a5 oo il (pols )3
= Ol d0zme 350 5B Sl Lo 3550 81 (o0 4S5
D58 655 sl 6yle loys Sl e Jlu B35 o

GLisl (Gloj 2550 Gl s (5525 Bam S L]

L oleys jlas La jlwlbe 55T aSGl 6 ovalin
oaidd lis Qg oo 0dolive 0,lgd adsl jaagi iy
ole Ligals g yaile oy Uy DTCS a5 sl (]
(S c0dmdy (ml S Wla 1y (GVsb plej e sl
Jlie 9l 4ol s (Tumor dormancy) ,sess
el (2l & )90 @ oo ER ans gl s jlibie
SzsS anle Sl (S (2l Joe lan b ans
A4S 5 e S0ome 35 adly 10 Wigd oo el olady]
4 o y9095 4S5 ol pl o Lol widl o lasl o by
Lo o] Lol 06, 1, apgls Jaome , o, Cosls LolS sl
o |y bl cplonis) i jsb 4 g wile (0 (Bl 0w
sl (e Sy (S5 (gl 5 (S5 Dl b
shls LaDTC as vas o oylis Suags 5l al> e ol
S sl o oS (Sl sl Sled 5 Ghons S5
o 2L 0 0 iS sgame Lol mils Wiy o
sl sk B oy cul o 1z 0l (SaS slo (oo
I dae ) st el o YL 25 oUls L
5 S Lol s wilgs e 3 ol s oo
g i oS 4y el as wal gl ey
ssm s ol wed Wgs o (Metastatic dormancy)
Do SYsb S gl e s Sy, ol el
g (oo Gl Céphey
S35 Al g Sy

Obeys de 53 o ploil sla 5 8 (e
oly 5o e 5l (o pligres slinlie i (b
Solom S Oliny Gl Bl oo (Solerm (nl 2 ae
loya098 cwl oo Slil cenls Jlo 5 conl Soals

s syl glaie colis cn gl Shgas



u‘)lio.b 9 oé‘)' 613

S0 oB o 5l A by sl MT)-." » 2K

Cwple da bayyo Ylg w3l (6 ks Slass 4> S
(ol 00is Sy MalS jeue s s sliolie swlal
GreSe 4 3890 =2 slo Jlo ) ()l Sl
b slw aiz o b o ol sla JySge
cezge L5 a8l alem a ool (65409iSS sla b iy
9 Lo aslllas g by (ol Cenys J925
S0y g Sl

S5 55155 sm 09,5 Dlas 5l B aim g
5 Lo e o 4 i) (K55, ol oSl
Jos ly (Sloy08 5 Sas LS dllie cpl (ole alns

Yy

&Sy Bas 39 Wl oo Fge job 4 sliulie Hla]
Saa plal o 0l 5 sl sl @l Jole w09l
il g0 ey e Sleyd SNl (sl

L ol slo it ) silimlin lo by
Lol il s i o Sl b )T 51 4" as) (gl 5055
a5 0Ol eads Jexie |y (gamoz sla gz ol
W9t (S5 58 lars pleys g slmlie Jsbo 5o wily o
sl aedan leye g Real-time gle BT >0 )0
Free B sl by S a4 gilulie Sl ygeg
Olgre 4 slwlio ol ols )8 Guie o wa
¥ eld gl yo glaye et o 05 Lo
e s dosl ol o sl (g Al o
S-S (oo et |y 3lmlie jpeg8 0y a5 SIS
sl ohlben 688 Foe slo ol sloml ¢
99,3 y90gi 40 Ll (5 oty S e olwliss
aS oleyo gos ol oleys Glp oo 6025 s
wolaSl glo (Shs 4 azgi Lol ol pakd (Sop
72085 60k pazie S il 9 9,8 2 40 H9es
Cel 09 o sliulino 4 e g w8l oo 3l Jles
g ol A sl ) 2l cn it (Sleys W) 99 (o
o Plaz 4 oloys (ol (25l

339z be 80,509, 5l (o g 50l ioeen
Sl 0,5 S 4z e 50 &5 sl (o0 Gl oy
ol S SS9 g (pled slag)ls (il
Uy L ysbd ol o)ls pds Gl sla Jobo
09 Sblie )3 Jos slo 0F e (3l 18 Boa
sdny ol (5 Ay @ ol slo Joh 4 ]
WS o SaS Wil oo



u‘)&w 9 ool)' kflﬁ

990 B0l aicw ol jliwlis al g Ll

References

1.

Farhood B, Geraily G, Alizadeh A.
Incidence and mortality of various cancers
in Iran and compare to other countries: a
review article. Iranian journal of public
health. 2018;47(3):309.

Salehiniya H, Haghighat S, Parsaeian M,
Majdzadeh R, Mansournia M, Nedjat S.
Iranian Breast Cancer Risk Assessment
Study (IRBCRAS): a case control study
protocol. WCRJ. 2018;5:1-5.

Siegel RL, Miller KD, Jemal A. Cancer
statistics, 2019. CA: a cancer journal for
clinicians. 2019; 69.1: 7-34

Nejati-Koshki K, Akbarzadeh A,
Pourhasan-Moghaddam M, Abhari A,
Dariushnejad H. Inhibition of leptin and
leptin receptor gene expression by silibinin-
curcumin  combination.  Asian  Pacific
Journal of Cancer Prevention.
2013;14(11):6595-9.

Xiao W, Zheng S, Yang A, Zhang X, Zou
Y, Tang H ,et al. Breast cancer subtypes and
the risk of distant metastasis at initial
diagnosis: a population-based study. Cancer
management and research. 2018;10:5329.
Valastyan S, Weinberg RA. Tumor
metastasis: molecular insights and evolving
paradigms. Cell.3Y-YYo (Y)Y £V;Y V) |
Chen W, Hoffmann AD, Liu H, Liu X.
Organotropism: new insights into molecular
mechanisms of breast cancer metastasis.
NPJ precision oncology. 2018;2(1):4.
Zucca-Matthes G, Urban C, Vallejo A.
Anatomy of the nipple and breast ducts.
Gland surgery. 2016;5(1):32.

O bl P o9y il IAY

10.

11.

12.

13.

14.

Makki J. Diversity of breast carcinoma:
histological subtypes and clinical relevance.
Clinical Medicine Insights: Pathology.
2015;8:CPath. S31563.

Lumachi F, Brunello A, Maruzzo M, Basso
U, Basso SM. Treatment of estrogen
receptor-positive breast cancer. Current
medicinal chemistry. 2013;20(5):596-604.
Mitri Z, Constantine T, O'Regan R. The
HER2 receptor in breast cancer:
pathophysiology, clinical use, and new
advances in  therapy. Chemotherapy
research and practice. 2012;2012.

Inwald EC, Klinkhammer-Schalke M,
Hofstddter F, Zeman F, Koller M,
Gerstenhauer M, et al. Ki-67 is a prognostic
parameter in breast cancer patients: results
of a large population-based cohort of a
cancer registry. Breast Cancer Res Treat.
2013;139(2):539-52.

Hashmi AA, Naz S, Hashmi SK, Hussain
ZF, Irfan M, Bakar SMA, et al. Cytokeratin
5/6 and cytokeratin 8/18 expression in triple
negative breast cancers: clinicopathologic
significance in South-Asian population.
BMC Research Notes.YVY: (V)Y )Y+ A |
Voduc KD, Cheang MC, Tyldesley S,
Gelmon K, Nielsen TO, Kennecke H.
Breast cancer subtypes and the risk of local
and regional relapse. Journal of clinical
oncology. 2010;28(10):1684-91.

. Kennecke H, Yerushalmi R, Woods R,

Cheang MCU, Voduc D, Speers CH, et al.
Metastatic behavior of breast cancer
subtypes. Journal of clinical oncology.
2010;28(20):3271-7.



Ol 5 00l Jo P50 o800 3l sl jlslin a] B 5y 0l
16. Lorusso G, Riegg C, editors. New insights 24. Gay LJ, Felding-Habermann B.
into the mechanisms of organ-specific Contribution of platelets to tumour
breast cancer metastasis. Seminars in cancer metastasis. Nature Reviews  Cancer.

17.

18.

19.

20.

21.

22.

23.

biology; 2012: 22; 226-233.
Yousefi M, Nosrati R, Salmaninejad A,
Dehghani S, Shahryari A, Saberi A. Organ-

specific metastasis of breast cancer:
molecular and  cellular  mechanisms
underlying lung  metastasis.  Cellular

Oncology. 2018:1-18.

Reza Noori Daloii M, Fazilaty Mina Tabrizi
H. Cancer metastasis, genetic and
microenvironmental  factors of distant
tissue: a review article. Tehran University
Medical Journal. 2013;70.() V)

Thiery JP, Aclogue H, Huang RY, Nieto
MA. Epithelial-mesenchymal transitions in
development and disease. Cell.
2009;139(5):871-90.

Wyckoff JB, Jones JG, Condeelis JS, Segall
JE. A critical step in metastasis: in vivo
analysis of intravasation at the primary
tumor. Cancer research. 2000;60(9):2504-
11.

Rivera L, Pandika M ,Bergers G. Escape
mechanisms from antiangiogenic therapy:
an immune cell’s perspective.
Microenvironment and Cellular
Springer; 2014. p. 83-99.

Yu M, Ting DT, Stott SL, Wittner BS,
Ozsolak F, Paul S, et al. RNA sequencing of
pancreatic ~ circulating  tumour  cells
implicates WNT signalling in metastasis.
Nature. 2012;487(7408):510.

Guo W, Giancotti FG. Integrin signalling
during tumour progression. Nature reviews
Molecular cell biology. 2004;5(10):816.

Tumor
Stress:

25.

26.

217.

28.

29.

30.

31

32.

2011;11(2):123.

Sundar Rajan V, Laurent VM, Verdier C,
Duperray A. Unraveling the Receptor-
Ligand Interactions between Bladder
Cancer Cells and the Endothelium Using
AFM. Biophysical journal.
2017;112(6):1246-57.

Paget S. The distribution of secondary
growths in cancer of the breast. The Lancet.
1889;133(3421):571-3.

Brown DM, Ruoslahti E. Metadherin, a cell
surface protein in breast tumors that
mediates lung metastasis. Cancer cell.
2004;5(4):365-74.

Padua D, Zhang XH-F, Wang Q, Nadal C,
Gerald WL, Gomis RR, et al. TGFp primes
breast tumors for lung metastasis seeding
through  angiopoietin-like 4.  Cell.
2008;133(1):66-77.

Gupta GP, Nguyen DX, Chiang AC, Bos
PD, KimJY, Nadal C, et al. Mediators of
vascular ~ remodelling  co-opted  for
sequential steps in lung metastasis. Nature.
2007;446(7137):765.

Chen L, Yang S, Jakoncic J, Zhang JJ,
Huang X-Y. Migrastatin analogues target
fascin to block tumour metastasis. Nature.
2010;464(7291):1062.

Vanharanta S, Massagué J. Origins of
metastatic traits. Cancer cell.
2013;24(4):410-21.

Nguyen DX, Bos PD, Massague J.
Metastasis: from dissemination to organ-

9 @l PV )95 5l INF



u‘)&w 9 ool)' kflﬁ

990 B0l aicw ol jliwlis al g Ll

33.

34.

35.

36.

37.

38.

39.

40.

specific  colonization. Nature Reviews
Cancer. 2009;9(4):274.
Mego M, Mani SA, Cristofanilli M.

Molecular mechanisms of metastasis in
breast cancer—<linical applications. Nature
reviews Clinical oncology. 2010;7(12):693.
Roodman GD. Mechanisms of bone
metastasis. New England journal of
medicine. 2004;350(16):16.1¢-c@

Chen Y-C, Sosnoski DM, Mastro AM.
Breast cancer metastasis to the bone:
mechanisms of bone loss. Breast Cancer
Research. 2010;12(6):215.

Pulido C, Vendrell I, Ferreira AR, Casimiro
S, Mansinho A, Alho I, et al. Bone
metastasis risk factorsin breast cancer.
ecancermedicalscience. 2017;11.

Lu X, Kang Y. Organotropism of breast
cancer metastasis. Journal of mammary
gland biology and neoplasia. 2007;12(2-

3):153.

Mundy GR. Metastasis: Metastasis to bone:
causes, consequences and therapeutic
opportunities. Nature Reviews Cancer.
2002;2(8):584.

Guise TA, Kozlow WM, Heras-Herzig A,
Padalecki SS, Yin JJ, Chirgwin JM.

Molecular mechanisms of breast cancer
metastases to bone. Clinical breast cancer.
2005;5:546-S53.

Boucharaba A, SerreC-M, Gres S,
Saulnier-Blache JS, Bordet J-C, Guglielmi
J, et al. Platelet-derived lysophosphatidic
acid supports the progression of osteolytic
bone metastases in breast cancer. The
Journal of  clinical investigation.
2004;114(12):1714-25.

O b FF o9y il INY

41.

42.

43.

44,

45,

46.

47.

Tabaries S ,Annis MG, Hsu BE, Tam CE,
Savage P, Park M, et al. Lyn modulates
Claudin-2 expression and is a therapeutic
target for breast cancer liver metastasis.
Oncotarget. 2015;6(11):9476.

Stessels F, Van den Eynden G, Van der
Auwera |, Salgado R, Van den Heuvel E,
Harris A, et al. Breast adenocarcinoma liver
metastases, in contrast to colorectal cancer
liver metastases, display a non-angiogenic
growth pattern that preserves the stroma and
lacks hypoxia. British journal of cancer.
2004;90(7):1429.

Ma R, Feng Y, Lin S, Chen J, Lin H, Liang
X, et al. Mechanisms involved in breast
cancer liver metastasis. Journal of
translational medicine. 2015;13(1):64.
Knlpfer H, Prei? R. Significance of
interleukin-6 (IL-6) in breast cancer. Breast
cancer research and treatment.
2007;102(2):129-35.

Chao Y, Wu Q, Shepard C, Wells A.
Hepatocyte induced re-expression of E-
cadherin in breast and prostate cancer cells
increases chemoresistance. Clinical &
experimental metastasis. 2012;29(1):39-50.
Kimbung S, Kovacs A ,Bendahl P-O,
Malmstrom P, Ferné M, Hatschek T, et al.
Claudin-2 is an independent negative
prognostic factor in breast cancer and
specifically predicts early liver recurrences.
Molecular oncology. 2014;8(1):119-28.
McGuire A, Brown JA, Kerin MJ.
Metastatic breast cancer: the potential of
miRNA for diagnosis and treatment
monitoring. Cancer and metastasis reviews.
2015;34(1):145-55.



u‘)&w 9 ool)' kflﬁ

990 B0l aicw ol jliwlis al g Ll

48.

49.

50.

ol

52.

53.

54.

55.

Blanco MA, Kang Y. Signaling pathways in
breast cancer metastasis-novel insights from
functional ~ genomics. Breast Cancer
Research. 2011;13(2):206.

Liang Y, Hu J, Li J, Liu Y, Yu J, Zhuang X,
et al. Epigenetic Activation of TWIST1 by
MTDH Promotes Cancer Stem-like Cell
Traits in Breast Cancer. Cancer research.
2015;75(17):3672-80.

Chambers AF, Groom AC, MacDonald IC.
Metastasis: dissemination and growth of
cancer cells in metastatic sites. Nature
Reviews Cancer. 2002;2(8):563.

Jin L, Han B, Siegel E, Cui Y, Giuliano A,
Cui X. Breast cancer lung metastasis:
Molecular ~ biology and  therapeutic
implications. Cancer biology & therapy.
2018;19(10):858-68.

Shen Q, Sahin AA, Hess KR, Suki D,
Aldape KD, Sawaya R, et al. Breast cancer
with brain metastases: clinicopathologic
features, survival, and paired biomarker
analysis. The oncologist. 2015;20(5):466-
73.

Rostami R, Mittal S, Rostami P, Tavassoli
F, Jabbari B. Brain metastasis in breast
cancer: a comprehensive literature review.
Journal of neuro-oncology.
2016;127(3):407-14.

Witzel 1, Oliveira-Ferrer L, Pantel K,
Mudller V, Wikman H. Breast cancer brain
metastases: biology and new clinical
perspectives. Breast Cancer Research.
2016;18(1):8.

Abbott NJ, Ronnbdck L, Hansson E.
Astrocyte—endothelial interactions at the

56.

S7.

58.

59.

60.

61.

62.

blood-brain  barrier.  Nature  reviews
neuroscience. 2006;7(1):41.

Lee B-C, Lee T-H ,Avraham S, Avraham
HK. Involvement of the Chemokine
Receptor CXCR4 and Its Ligand Stromal
Cell-Derived Factor la in Breast Cancer
Cell Migration Through Human Brain
Microvascular ~ Endothelial. ~ Molecular
Cancer Research. 2004;2(6):327-38.

Bos PD, Zhang XH-F, Nadal C, Shu W,
Gomis RR, Nguyen DX, et al. Genes that
mediate breast cancer metastasisto the
brain. Nature. 2009;459(7249):1005.

Fidler 1J, editor The role of the organ
microenvironment in  brain  metastasis.
Seminars in cancer biology; 2011: Elsevier.
Wang L, Cossette SM, Rarick KR, Gershan
J, Dwinell MB, Harder DR, et al. Astrocytes
directly influence tumor cell invasion and
metastasis in  vivo. PLoS  One.
2013;8(12):e80933.

Fitzgerald DP, Palmieri D, Hua E, Hargrave
E, Herring JM, Qian Y, et al. Reactive glia
are recruited by highly proliferative brain
metastases of breast cancer and promote

tumor cell colonization. Clinical &
experimental metastasis. 2008;25(7):799-
810.

Masuda T, Endo M, Yamamoto Y, Odagiri
H, Kadomatsu T, Nakamura T, et al.
ANGPTL2 increases bone metastasis of
breast cancer cells through enhancing
CXCR4 signaling.  Scientific  reports.
2015;5:9170.

Chiang AC, Massague J. Molecular basis of
metastasis. New England Journal of
Medicine. 2008;359(26):2814-23.

A @luwl P o9y Sl [P



Ol 5 00l s P50 o800 3l sl jlslin a] B 5y 0l

63. Neophytou C, Boutsikos P, Papageorgis P. 65. Kirschmann DA, Seftor EA, Fong SF,
Molecular mechanisms and emerging Nieva DR, Sullivan CM, Edwards EM, et
therapeutic targets of triple-negative breast al. A molecular role for lysyl oxidase in
cancer metastasis. Frontiers in oncology. breast cancer invasion. Cancer research.
2018;8:31. 2002;62(15):4478-83.

64.Jin X, Mu P. Targeting breast cancer
metastasis. Breast cancer: basic and clinical
research. 2015;9:BCBCR. S25460.

W b FF o9y il IAY



Ol 5 00l s P50 o800 3l sl jlslin a] B 5y 0l

Molecular insight in breast cancer metastasis

Valizadeh Otaghsara S M?, Ghorbanzadeh V?, Esmaeil Lashgarian H?, Hashemzadeh P?,
Dariushnejad H?*"

1. MSc, Department of Medical Biotechnology, Faculty of Medicine, Lorestan University of Medical Sciences,
Khorramabad, Iran

2. Assistant Professor, Razi Herbal Medicines Research Center, Lorestan University of Medical Sciences,
Khorramabad, Iran

3. Assistant Professor, Department of Medical Biotechnology, Faculty of Medicine, Lorestan University of Medical
Sciences, Khorramabad, Iran, Dariushnejad@gmail.com

Received: April. 21, 2020 Accepted: June. 15, 2020
Abstract

Cancer is a major and serious problem for human health. Despite the many advances in the field of
treatment, it remains the biggest global medical challenge. The main barrier to treating this disease
is a process called metastasis, which occurs in 90% of cancers.

According to World Health Statistics, breast cancer is among the three world's prevalent cancers
and the second largest cause of cancer deaths in the world that is about 1.67 million people. Bone,
liver, lung and brain are common organs for metastatic breast cancer. Proprietary processes and
various molecules play a role in metastasis to each of these organs. The target microorganisms first
cause the cancer cells to be present in these organs, and then the release of specific factors from
cancer cells and their interaction with the target micro-environment results in the survival of these
cells and the formation of metastasis. In this review article, we try to find out the key molecules of
these mechanisms that can be considered as an appropriate therapeutic target for breast cancer by
studying the mechanisms involved in metastatic breast cancer to target organs.
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