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Abstract

Background and Objectives: Placental Growth Factor (PIGF) is a member of Vascular Endothelial Growth
Factors (VEGF) family, which can directly act on angiogenesis, tumor cells motility, tumor metastasis, growth and
tumor survival. The purpose of this study was to investigate the preventive effect of sSiRNA on PIGF gene in gastric
cancer cells.

Materials and Methods: In this experimental study, gastric adenocarcinoma cells (AGS) with 40 picomol
concentration of small interfering RNA (siRNA) related to PIGF gene and cellular migration test was carried out,
using wound healing model.

Results: PIGF gene 24 and 48 hours after of treatment, expression inhibition showed that migration of AGS cells
was prevented compared with control condition, but in 72 hours’ time interval, treatment samples showed migration
reduction more than control.sample.

Conclusion: According to these results, reduction of PIGF gene expression may prevents AGS cells migration
and metastasis.

Keyword: Placenta growth factor (PIGF), Gastric adenocarcinoma cells (AGS), Metastasis

*Corresponding author:
E-mail: A_sharifi_genetic@yahoo.com



OY-0V wilados VWAY (LT g yo Fojlack YO 0,90 ju i ilo jum Jiublugs Silosd g (Silij p gl olKuHIS (Sl s/ OF

PETLIpICR

(AGS) surs (sle gaaca IS g3ul (sla Jglow Ju PIGF L ials @ b 3 jlulia Hlgs

Ol sl alaad s olyT oty (S5 85 K 1 8 yudi disal

Oloal lutile S sy oltils ca she .Sty (55 5) g 058 1S 93 0015 (330 gucie
ool s 55 ) oLinilaS sl sEmHs e 0uSiils 53 5) 30 85,8 150 ) (i

E-mail: hassan_akrami@yahoo.com

Ol D208 508 (S psle o€l Al (cardipn 058 139 (SLA ) sane

Ol ol pal asl g ol T ol&sils (S5 0 5 K 1 ol 94 daars

WYYV ghippds ONY/YY sl

oS

. %

(Vascular Endothelial 35, JU 50l s 5516 ool sl slael 51 (Placental Growth Factor, PIGF) i a5 556 i 3lual g dias)
Cda S fes a5 i 5 A s s Slalie (6 se 8 sl Dl K o ‘L}J_\}f)ﬁ(.._,a;w«)j@ Al 5 e oS il Growth Factor, VEGF)
il o odre Ol sla sk 53 i Ay 5586 05 5 SIRNA gl I sy s anlllas oyl

SIRNA J 65, ¥+ clale L (Gastric adenocarcinoma cells, AGS) sxs sls s 1S il (gla Jshor ¢ oo 25 axlllas -l 13 laligy § ol g0
A el 055 e 5 Jle leslinal b (Jlo & rlge 5 e e A 5586 O3 L Lad e

5 Fs kS slee (JymS @l b aolis s odes Ol o (slgdshor o rlge oS 515 0L Oy Slge sl 31 sl A SYY S5l ue PIGF 005 :ladadls

Sl 0Ly @ jarlee S1alE 28 4 sed S 4 Hlagd dsed CelVY Jlagosl

Gl (V) s e <=L>,r_}l B} v;-L@_T Lol b lee gladl 4
Sl G e sl s el (K5I 5 ey 13 S
@le Jobe bl s IS 1 s e b Sliie plo]
S Jsh o 5 358 o M gl pse 5 05 5l S
s O b 5 duly o D rlee S5 Gue b a4 e
So,o ) o O JF 08 s olis sl Jske
o My 2SS 4l O G s 0L s s b e Jime S
s O a8 Sl b &S il S5 4 03V (V) s

Sholze codtns (glo g8 sl sl sl ¢ i A5 55 a0 g aals

-~

doalo
50 s Sl e 4 et b el 5 xS ke
ol Jalo 5 Al o Ok el D3 45U Glay g5 oiS Al
wliSildie adshe (1) d3le Sl S e s
oo Ay gl :Mjlx)\sésm)SﬂudLa;}u
A s J iS5 e K8 w4 s L Sl A sl el
Sh il Sl Ay oS lge (sl Jole 4 s L9 0
Ol S SUls S o 13 (Jsha ol (5500 5 S o
o L lten Jiljf) Lol rL>_;3\4._,J>G oLwa | el 5 atils


mailto:بیولوژیHassan_akrami@yahoo.com
mailto:بیولوژیHassan_akrami@yahoo.com

OF / (J,San g A yui diol

(AGS) suzs (5o gascu yls gaT (sta J gles Ju PIGF s Gials §s yb 3 jlicelis Hlge

G, Transfectian Medium o)y So Vv 53 SIRNA J 50 S
A S ¥ e pd o b b T 4 s el
s S Yer 45 (SIRNA  Transfection Reagent)
—PIGF S5 s wld b Transfectian Medium
4ids YO 5ol bges UK Lo 33, Reagent 5 sSiRNA
— SIRNA PIGF ,.S1eS 5 i osls 13 olKiolasl (glos s
ks S5 WSS 05 5 ailsl 5l |3 55 slel Reagent
ph g &S PBSIX L 503 S s 1y la J gl 28 o
Sal> ,a « Transfectian Medium o)y S Avv ldie s
ud%@y@\Jiyamwwﬁﬁs‘::Jf@ alsl
NS B 358 e0sls O sl 4 sl by g 0l w5l
LoslsShs Sy e 8 oy WS oy e
318 Sl am 3 YV (glas 55 COp oy O oy A0 Cushy
@chﬁ‘RPM| CiS b dm el V IO 508 5 13

.;;;L,aeu\giq&;ﬁ
S (Sabr o 55 Jobo Jia daw) i8S 3l el YY 51
b Loy dopd Ar (SIS as oo Sy 8 40 s J5le
oy S ke ¥ by ps 3 | sl IS S eslid
G ol S ases ol jen 4y oS M gla Sl 5 A sl
Fro PBS L piand 5l w5 odd ool b Sl Sl
4 FBS o dopn ¥ (sl L S b 2l S
ls @l & SIRNA Cola Y B 51 ey 5 i ailsl s Sl
035 Wlal Osk J S Ulse 4 or Salr S5 As Wl
oS PSS b bSaly s AS W S R s

A (.;)‘ij

laaisly

JpesSe Yo bl b jls 5 I8 gl Je Szles
e s El A 5w Ses L PIGE e siRNA
31 e el VY STEL YAl e 3 DL Y ) sla
Sl Je & g codae Ol o gla Jle 53 GIKE sl
S 5 b ok o B VOIS s 4 S o]
G ged 3 BIKE slaul ldarCell YA 5 VY s aslis
Wood ol VY 63L 53 5358 0 ol O 2lge ol J S
S prlee S 03 S S oy |y SIS e ol J S
Wyes 5 Sl VY o5 un S jles OIS e 4 s sk
A3 S edalie O 2lgs S Jls

control 0 h treatmento h

)J;Skgh&ﬁ):juobj):rs)ﬂjjd.\»:\ Jss
PIGF- siRNA | L

o laypes A0 (F) wule shabe dils o S5 Coe
o5 Sl edE Sl w8y 5 i sle S sl 4 IS5k
sl s V}LGJ Jhal (34, s oSyl vi:wd
el 4 Sl 5 O O 4 S )ls Gk Sl L s
Sl Joer 5 osms sl sk s e B1H1 Ss sl
Al ol oS S o i alay S s Sl S el
SlogSl slse ol 35d e 35l s B WSS 03
o dlail b HSde Glay st G Wl adal K555
Ji & e JUE 5l (sla S (555 15 2550 sla 0 S
IS e Wil ad, 5iSb ©) Kse T ods
JU sl glad g L35 55 5 215 S5 05 e slao S e
25SB el gl Sl (g pie i A, H5SB () AL 0 B0
SBS 51188) Jle s Sl s,s JWbsul 4l
S35l ol 3 Al 5SE (gslulr i CDNA
iy Sl (B e edre i e 3l da
L;”.:i;.-.hi))jsl.é V)l oMo;\;u@x@ﬁijﬂjjﬁ?
(A s)ls i Sl dre s 5w 0SS oly S, s S
@) 12l _VEGFRIL .« zir At 5556 _olastl ok,S
Wil Sl s Camgipe JUBsl (gls sk > VEGFRI
el pam 50 5 O)) Sl O ool b Jshe (V)
S e Oge 4 PIGFOL ils8l ssd 0 Ol (sse5 o
¢l 4 PIGFO3 .(\Y) sl e DS e 5l e A4S,
55 ) ol J3 Y ess5es S Wl g5k 555 2 (PGF)
1 Skl o sk sl Cdlad 31 (6l 53 PIGF et 0l o
Sy L;l._\ljj.)\S\ sl Jsho o=S0ke J.al.w LB o drw g
St S SV (g Ll S Sl sl
i Gl e 655 e pladl Slllas 3 (OF) 3
sl Sllie 5 213 S, Sl 4 v s (5ge 53 PIGF 0L
5 s Fop My 2 PIGE Oy sl izmen 5 o
(\0) &S o sl Pl b sla o355 A o5 Olgdl s
3 PIGF 05 als SIRNA (55455 51 eolizad b aslllas -1 o,
Sy odae Olb o la Jshor & lge Ol W s Je
53V solee L S SIRNA (6,85 5 5 5 e

AL e ke Skbie i) 3 3 PIGF 03 i L

Laghigy 9ulse
el 4 (AGS) sdas Slo g )S g5l 05, (slad sl
55 Jske J3m dme 30aT 4 D) el gl S SO
RPMI 1640 =S Lasee s o glalls VY ol Sabr
Fetal bovin ) 4l S .- o A3 Ve glils SIGMA)
e 05 S 9,5 o b 2y ((serum, BIOCROM AG
SIGMA) & e 53 p5550 4o ool 5 2
538 Sl =y YV gl 53 COp dos 0 Ll o
e Jslo a5 gl () L o3ls 228 gl Cosb,
Skas (Santa Cruz) PIGF 03 «le SIRNA L sdae Ob o
Yooolde s S esll b3 -4 4 SIRNA PIGF- Reagent



OY-0V wilads VWAY (LT g o Fojlad YO 0,90 3y lo yum Sl losd g (Sl o gle olSutily (ki s dlao / 00

40 PIGF 05 e SIRNA &8 3 5 4o Ol 55 oo «iulosl ol
Jobw S5 el YA sy 5 o)l Jho 215 53 Al S ee
Sl VY s Ll S Jles 1) 05 0l Ll e 5 il e L
S Ol 1, PIGF 55 W15 o Jsb 5 b o 288 0T (gl
jemd&ﬂdudﬁwgﬂf@)‘.@‘)hplGF d}dl.:;&hts
plxl OLKaa s Taylor L g oS (glaslllas 55 55l 30 hubke
L |, MDA-MB-231 Ll Oy Ol sl J b cd
cele Yoo i85l e sl ks PIGF (VM) cLle
Sielesl ol s O 5 s S ol JolS o & s
55 MDA — MB — Y#A s MCF -V S5 Jyl Vs s
GISs el YY 5l e MCF =V Jol e, 53 .23 S pl
L L;Wl:" @AMDA_MB_YS;/\ ‘-;}Lw 03y 2 J}J‘;‘Jﬁ
Looles @gai ol addlae 3 A3 o3 PIGF Ll Lilie
05 Ol ials cle 4 YA 5 YF o5L s PIGF 4le siRNA
el VY 5 Js ad edalin Jlo & 2 ls e PIGF
Ap taylor bl 5 sl andllas dd stalie Jolo & 2 lgs
ﬁj\&}ce“eb%‘é%dh u.iyjb)‘v.h“)bm_}
92 gﬁ‘ @l}; LQ-’ .L\Jl; s Q_gu;'.a ol e p )Lg..v )La.; C};
S Johe &oxlee 3 PIGE &S el 5l S anlllas
5 Carlos Bais Las & s sy 3 (V) 55 age
L.:‘ C57BL/6 eblﬂ 6@ g):’f le"a djl-m' cg:a.ﬁjf r\Du\ d\‘)&ﬂ
ks (CO.V2 5 7AL0) PIGF e » gsb =T 55 L1, Db/Db
)}::;.w) 4.’ PIGF JL,a.?\ )‘ (:.’LA LQOJW\S)L@.& g)i‘ JJJJS
o B ol sl 53 oS 55,8 o VEGFRL | isliaz]
plsil Ll 5 i Ly ro Shas sy & Jbail 05 e
s Jslw ol 53 1, Wound healing Jue 53 & 2lea jles 5 s
ol bl ol adllas alie 0T il oS A3 sl
oo sla Jshe 51 0L 5 Carlos Bais: s 55 &S &osle
ol s 3 oS J= 3 A eslind PIGF 1 (ool 5T 51 5
S (5505 Geizs 53 (1Y) (225 e3liiul PIGE «)e sIRNA
Sl eslizad b A plil 0, 8as 5 Christian fisher Lo s
2 Sops e Crlgado s s L, aPIGE (ssl
oPIGF .55 Jlge 787 LO0 Ol & 1) JUU sl (sl sl
LS e Jles |, VEGFRL islans! o4, S 4 PIGF Jlasl
Slalie oslizud 5550 ke Ol 4w GPIGF (gsb &
ook 5l s gbls 5 gslid sla o S PANCO2 (sla,se 5
Ly yol andlas e g Gl Lol anlllas aline &5 .S o les
Sl g0 sl ske g8 & Sl nl LS e At
DL (V\) .L\...Ial.a@ quoj*‘ J}L.u 63 C_’J 32 A vjj qu;ﬁ
rbu‘ JL‘JKAA B Kou - Gi- ShyU .14,.»}3 Y ji.’.‘; axlllas
I, MSCs (slad shes PIGF 03 ade SIRNA l sslizad L b S
S Lsgas oS 1y s Jshe opl O 2les Slgs 5 Lol Jles
LS o L6 1y Lol andlas a5 Sl ol anllas alis

()

control 24 h treatment 24 h

4 PIGF-SIRNA L. 5 = >lee jleo Y S5
Sl 31 ey Sl TF J 28 0 500 1y 4 o Sl 5
B Ll €00 5 adne Ol s (sl sk 52 05

PIGF-SiRNA | J,s 5

control 43 h treatment 48 h

4 PIGF-SIRNA L. 5 = >les Jleo ¥ K2
Sl 31 o el YA U 58 0505 il 4 o Sl 5
Froclale b jlas 450 edtns Olb s (slad s 32 055
PIGF-SIRNA | J;s 5

treatment 72 h

control 72 h

4 PIGF-SIRNA L. g & 2les Jlgo 3F K2
bl 3l e el VY Jﬁéﬁzgﬂl)@%jgﬁ‘):
FrocBale bl @ gos codan Ol s (sl shos 13 045
PIGF- SiRNA 31 J,» 5
i
Iy Gaa 05 Ol d\ow}‘)j@é%w\j\ [\a siRNA
23 Al o a5 350 S 0 Jlge (s 595 ) e Al e 2
P PIGF (& )y 6l PIGF O} ale SIRNA 5l 5o -
PIGF 05 jlge b &5 A sdalive 5 s S oslindl liwlie ol 2
aslie 5o b Johor & 2 lee cell YA 5 VY Slos o3l 5 s
oo S o ol VY 63l 5 W osdie Jles JES 455 L
Lol sl sla Jshw 5o 1) Drles amd 5o 5 4l lalS
Slaesls 4 x5 L s gad sl Ol 5 0 PIGF 5 4 le SIRNA

WWW.SID.ir


http://en.wikipedia.org/wiki/PIGF
http://en.wikipedia.org/wiki/PIGF
http://en.wikipedia.org/wiki/PIGF
http://en.wikipedia.org/wiki/PIGF

OF | o ySan § b b disal

(AGS) ouzs (sls aaa yls g3aT sta J gles Ju PIGF (las (ials 83 yb 3 jlicelis Hlge

sz (VEGFRL) ol ol o5 ,8 0 1, SIRNA s

.Jj.w

) gf““‘J“‘stsL:‘:‘
o sBl Clr m o ey Sl 5l dbs
o ke oils 3l ola, ;S5 BT lor (3l oKl ) o 8]
5 b Sladw Kbl s Sles 5 s S
Ls 303 (b adlllae ol bl 3 1 Lo &S (g5, Lils J S5

References

1. Chiang AC, Massagué J. Molecular basis of metastasis.
The New England Journal of Medicine 2008; 359(26):
2814-2823.

2. Fidler J. Tumor Heterogeneity and the Biology of
Cancer Invasion and Metastasis. Cancer Res 1978;
38(9): 2651-2660.

3. Coman DR. Mechanisms Responsible for the Origin
and Distribution of Blood-borne Tumor Metastases. A
Review Cancer Research 1953; 13: 397-404.

4. Nieswandt B, Hafner M, Echtenacher B, Mannel DN.
Lysis of tumor cells by natural killer cells in mice is
impeded by platelets. Cancer Res 1999;'59(6): 1295-
1300.

5. Folkman J. Tumor angiogenesis:  therapeutic
implications. New Engl J Med 1971; 285(21): 1182-
1186.

6. Makrilia N, Lappa T, Xyla V, Nikolaidis I, Syrigos K.
Role of angiogenesis in solid tumours. An overview.
Eur J Int Med 2009; 20: 663-671.

7. Maglione D, Guerriero 'V, Viglietto G, Delli-Bovi P,
Persico MG. Isolation of a human placenta cDNA
coding for a protein related to the wvascular
permeability factor. Proc Natl Acad Sci USA 1991;
88(20): 9267-9271.

8. Ziche M, Morbidelli L, Choudhuri R, Zhang HT,
Donnini S, Granger HJ, etal. Nitric oxide
synthase lies downstream from vascular
endothelial growth factor-induced but not basic
fibroblast growth factor-induced angiogenesis. J
Clin Invest 1997; 99(11): 2625-2634.

9. Davis-Smyth T, Presta LG, Ferrara N. Mapping the
charged residues in the second immunoglobulin-
like domain of the vascular endothelial growth
factor/placenta growth factor receptor Flt-1
required for binding and structural stability. J Biol

S yiSdasiy

Ol o idS Slalllas 5 andlas ol 5l ol zE ok »
rlen 53 ol Sas PIGF i, 5586 o Sl b
a2l el 25 b e sl sl

Olalgiciag
Q\j@f@d;d@:ﬁdtﬁox«i]g&wb)b%;a\@
@b T3l esls el 55 Ko oo sl 2V L1 addlas
=Y 53 PIGF s SIRNA 5 L anslis s, PIGF 05 ol
4 PIGF 5 ol (a8 36 5 555 eslatal sdme O o Johe

Chem 1998;273: 3216-3222.

10. Ferrara N« Davis-Smyth T. The biology of vascular
endothelial growth factor. Endocr Rev 1997; 18(1): 4-
25.

11 Kabrun N, Buhring HJ, Choi K, Ullrich A, Risau W,
Keller G. FIk-1 expression defines a population of
early . embryonic  hematopoietic ~ precursors.
Development 1997; 124(10): 2039-2048.

12. Bellamy WT. Vascular endothelial growth factor as a
target opportunity in hematological malignancies. Curr
Opin Oncol 2002; 14(6): 649-656.

13. Maglione D, Guerriero V, Viglietto G, Ferraro MG,
Aprelikova O, Alitalo K, etal. Two alternative
mRNAs coding for the angiogenic factor, placenta
growth factor (PIGF), are transcribed from a single
gene of chromosome 14. Oncogene 1993; 8(4):
925-931.

14. Taylor AP, Rodriguez M, Adams K, Goldenberg
DM, Blumenthal RD. Altered tumor vessel
maturation and proliferation in placenta growth factor-
producing tumors: potential relationship to post-
therapy tumor angiogenesis and recurrence. Int J
Cancer 2003; 105(2): 158-164.

15. Carmeliet P, Moons L, Luttun A, Vincenti V,
Compernolle V, De Mol M, etal. Synergism
between vascular endothelial growth factor and
placental growth factor contributes to angiogenesis
and plasma extravasation in pathological conditions.
Nat Med 2001; 7(5): 575-583.

16. Taylor AP, Leon E, Goldenberg DM. Placental growth
factor (PIGF) enhances breast cancer cell motility by
mobilising ERK1/2 phosphorylation and cytoskeletal.
British Journal of Cancer 2010; 103(1): 82-89.

17. Carlos Bais, Xiumin Wu, Jenny Yao, Suya Yang,
Yongping Crawford, Krista McCutcheon, et al. PIGF



OY-0V wilads VWAY LT g o Fojlad YO 0,90 3y lo yum Sl lodd § (Sl o gle olSutily (ki s dlao / OV

Blockade Does Not Inhibit Angiogenesis during Cell 2007; 131(3): 463-475.

Primary Tumor Growth. Cell 2010; 141(1): 166-177. 19.Shyu KG, Hung HF, Wang BW, Chang H.
18. Christian Fischer, Bart Jonckx, Massimiliano Mazzone, Hyperbaric oxygen induces placental growth

Serena Zacchigna, Sonja Loges, Lucia Pattarini, et al. factor expression in bone marrow-derived

Anti-PIGF Inhibits Growth of VEGF(R)-Inhibitor- mesenchymal stem cells. Life Sciences 2008;

Resistant Tumors without Affecting Healthy Vessels. 83(1-2): 65-73.


http://www.ncbi.nlm.nih.gov/pubmed?term=Shyu%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=18558410
http://www.ncbi.nlm.nih.gov/pubmed?term=Hung%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=18558410
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20BW%5BAuthor%5D&cauthor=true&cauthor_uid=18558410
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18558410

