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Evaluation of PRR11 gene expression changes and its relationship

with tumor size in patients with gastric adenocarcinoma
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Introduction: Gastric cancer is one of the most common gastrointes-

tinal tract neoplasms. Because of its invasion, and nonspecific symp-
toms and signs, the disease is often diagnosed at an advanced stage
with short survival. PRR11 participates in the initiation and progres- Abdollah Abbasi'

sion of lung cancer and breast cancer by regulating important genes Manuchehr Ghojaie!

involved in cell cycles and tumorigenesis. In this research, we studied Arezoo Farhadi’

the expression of this gene in samples of gastric adenocarcinoma. Mohammad Foad Heidari®
Methods: In this case-control study, 100 samples including 50 samples Hosein Esmaeili*

of gastric tumor tissue and 50 samples of normal tissue from the pa- javad Behroozi*¢

tients were prepared. Next, RNA was extracted from tissue and cDNA  yjehrdad Nasrollahzadeh Sabet®
was made. Finally, using quantitative real-time reverse transcriptase

polymerase chain reaction (QRT-PCR), gene expression measurements

were performed for PRR11 and GAPDH. Paired t test was used for

data analysis. We also performed a data mining study to determine

PRR11 expression in gastric cancer patients.

Results: The rate of PRR11 gene expression in tumor samples were

significantly increased as compared to normal tumor margins (p<0.001)

and 11-fold change up-regulation has been calculated for this gene.

Furthermore, the expression level of PRR11 has a positive correlation

with gastric tumor size (p<0.001).

Conclusions: Overall, the results of this study showed that the PRR11

acts as an oncogene in gastric cancer and PRR11 targeting could be

used as a strategy to counteract the progression of gastric cancer.

Keywords: Gastric cancer, PRR11, Gene expression.

Zeynab Afshari'

Somayyeh Moosaie'

Affiliations

1-Department of Biology, Faculty of Science, Bonab Branch, Islamic Azad University, Bonab,
Iran.

2-Department of Genetics and Biotechnology, Faculty of Life Science, Varamin- Pishva
Branch, Islamic Azad University, Varamin, Iran.

3-Department of Medical Laboratory Sciences, School of Allied Health Medicine, AJA Univer-
sity of Medical Sciences, Tehran, Iran.

4-Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran.

5-Department of Medical Genetics, Faculty of Medical Sciences, Tarbiat Modares University,
Tehran, Iran.

6-Department of Genetics and Biotechnology, School of Medicine, AJA University of Medical
Sciences, Tehran, Iran.

E-mail: dr.m.sabet@ajaums.ac.ir


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

[ Downloaded from npwjm.agjaums.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/npwjm.9.33.46 ]

ISSN: 2645-3940

DOI: 10.29252/npwjm.9.33.46 K| e

& Wiro o3t ylowd 33 59099 0311 b T Bl ) g PRRIT 3 oyl ol gk (w5 33

0RO 0 giuews 35 30T

alio wleMb|

PRV

'Ll

' ologe drouw

"ol dllie
PELSURIES

Toola 9})1

‘“Lg)x"o 3195 Qoo

T shelow! s
7259 % SNy

F ol ooly dll juas 3> oo

iy aS 1l o 0l xe by s byl S oS sd ol (slal s 5| S, :dmouie
il ia 5Lag 3 hlas clél (asido il wiMe 3l 5 30 enley cle
PRRIT f aizn Jlays5 5 (0lisS yos Jsbo jl g 039 g)lam 4ty ad>po )3
Cdydi 9 £9)b 3 s =liped 9 Jolow 4552 ) 1550 03 sl e 35k
bLs)ly 0 oml ol @l (oyp 2l adllas plodl | o )y i (b s
Al e odxe by (sladiges )d jeog5 ojlasl Ly o)

sdze (§yo05 bl jlaTges O Jold dsges Voo canli=)se adllae oyl 31y g,
3390 slacdly 51,8 4 hlen ol 3l o Wls (slails Bl ) assai 00
SoSS jl ealatwl b cosles p3 i adlw Lol CDNA - o i 2l5e 0l RNA
i Sl (sl 1 6,505l GAPDH 4 PRRIT (slasj oL QRT-PCR
4 (698 03l aalllae S ywizen 1) odliwl paired t-test gl 5l Loy ol
5 Lol odxe by 4oy Mtes Lo 3 PRRIT Loy (ypr jokiio

4l ol Bl 4 Cod (5y509 sladiges » PRRIL 5 (Lo (50 LBl
sbadige 13 05 o=l ol Olie (P00 )) 0,5 gy (Ko (ilBl yosgs
b 05 o=l Ol o (oo 9 yolome pllw slndigel )0l VY ()95
(D<+/++Y) 391 0320 y50g5 ojlal L cio  Siunon

S olgs a4 PRRIT o5 0 oLt adlllas ol gl (S 55l d 15 S ol
olo—=s 4 algie PRRIT o5 (g Sibum 5 08 oo Jos 0ae gl ps 1 (15550
Al adne oy by iy Uy a Ll S0l

03 ol PRRIT osne oo yos 105 51908

.C)‘).l‘ ‘gtq “_,o%wl b‘)’i 21 ‘gl}.g »‘9 c,agl& XU ) ‘u»dtvw M} 09; -3

O g2l el yg ¢ o] b‘ji BRSNS guiny — caaol yg ATy ¢ gt § ke DASIEIND (651 9iST gm 9 S 09,5 T

Oyl ol s ol s DRSS (ST sadgm 5 (commign LT 35 50 —€
Ol el o ydo S 5 BIRUESNS | (S 3y 0ASESND (S 3 S 89,5 -0

Ol el 3RS T 31 (SN 3 e oke BN ¢ (S 3 0SS (S5 g (g8 G (559l 89,5 T

dr.m.sabet@ajaums.ac.ir :Suig ySI Cony


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

[ Downloaded from npwjm.agjaums.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/npwjm.9.33.46 ]

A

Jlosmilze amy Jlinl JUil (piomen 5 4y b j Cdyiy
S99y 03— ‘nbu] Olallles J._.SL;o uf)_w UL_M.; qu)_w 2
ol odze by 4y Mt ol ylaw (sLiy PRRW i
odS Lr’;u’“’ )9_«5[3 gi_: J_slygo LJ) u_’l aS el ol
2 By aledbl Jls ol L o3 A) ail odse plbyw
Vo el o5 o=l 2yl v g 0 me lby w yd Oi Ol 3)5—
u_a| Ja_wy 045 ..\_Jy mRNA ..\_wLL;o 09)_»»1 a 9 09)5‘
ol b )l g el o i VA Jo b ()l o
3l 28 o a8y aiel il Y8 aS 0l e 5L pisles
Olyasd oy y0ls a s plool 5l a (VY A) il 0
s o3l L ‘_’j bLgyl g oa e flbyw jo PRR Y o5 ol
e 3l Songl tellw 9 (5 j9—gi (SLddiged, 5 1y
l_g oala ol dyg—o Lgl_mo)w‘ ULy J_.u:l;ua Lg..\.ml_a.f:—.))yo asllas
Ol R (o)) (=ied sl Gl lows y9095 S (g lS—on
4_z>l).c u‘)LmJ )I )Ja IS )I )5l_’>po rv.]l_w ;4_914 b])_@ 4 ol =0
= Jes csv a S (o)) o> plool Ol lows 4y oa S
alsyo 50,5 (gl dan dg 48,5 1y 8 ol xe poi s )lS
Pl gl Kby plas coo Ladiges (StAZING) (o
Wbl 39 g aslllas 4y A Sgad Dg)g (gl 4 S lajliee
3 b A4S A dg 0y ditie 45 5l odne (slapgiylS gl Jols
Ladiges oyl d0g 458,55 51, 8 Sloyd exid v sl
a3l SOl ealawl Ly e nfdgl bwey ol 5l ey
lw am > —Ae clod Ly 08 33 g 00 Jiie olSiylo)

LIS 6, SS N, S
JS595 3-b pL5 RNA : eDNA 55w g RNA g1 5!
(o=)) ol <8 i (RNX-plus) RNA zl,scl Jgdoe
)l J_d J._:.))f C‘)}b_udl b_\l)'l_w uf)_w M‘)y_«»l u»l_w‘ 9
9 é_:Lo u)s)_u.: )l ol l_: LS—“BL L;l_mcuw cl)z,._ml Pl_>u‘
ool l_: 03 Cl).‘x»_wl RNA ...\_AT)D 9= O ygmo 4 U9Lzb
=S 5 S S8 o 0 5L ol 5 989801 5 )
a A gl pCDNA i walspwlsgesys |, 3
oSl cDNA csl Gy A S LS)‘A—QS'; bl)j ol
Verr ) (gl s S elial (5,5) BIOFACT e, s
Random «Master Mix L s glyscwl RNA jl 5, 55ib
3,0 4B Yo e a0 by e dT 43I g Hexamer
Sl (og—Sae (amgig) Ctr ) 35 (Blw 4z 3 00 Lo
A glod o aads b wae dy iiSly balswe el 0.0

Ao

2 oy 1 (=80 yme § Sy e o)lop oo by
y0 9 S Olie 39— Yl el o 5ol i e L
Slaan S 39 5 plid 3 et (Gl ol I (U
ooliol L 2l gy lans ] 5lmyd () bloo 590 olod
Ol il esl e il o (Sl g (g Sl 5 )
9)0_5| el s ol 8]9_§| ol 4o M Ol)l_o.,,g 5 sla
Baalyodee by w e in jobaaS bl a Lo
J=Bgn S92y gboe olwal gy 4 im0 )5
ot LMl algi o oane by 3)90 )3 psle (5o
loys slas il 5 Gl g 6ylam (slopno U alas]y 1,
(7Y) s )l,8 Loyl > s

b slap—o gl dmo )3 Al i (s < BL L ]
e dao] (I 5Ly g 593 o Jold Logizo S0l | oo
g g0 03y )5 Logiy S ol Ly bLg )l 5 0d o oy s
To e g9 5 (glodg) £ aied 9 A1y 0dms (glogiss S 0]
S5 5 339l gy yLai 5l assS 93 l g S oo el
g9= (gl (F) wtliee wsliste alS” ()las Sloml )3 125
L oaos jobo a5 039y (Bl 4y gy 0dme Gl (slody,
2> bl gyadn SlgSiln any (Sogll g (i o) £5
Sl paseiial (lizren sase Glby 383 (Hsge pailSs
il jo aiz oaomn wlp SO plyie 4 e en s g
D9 o 488 15 ) S g e o GBS (le S (AU
Oz 5 L il gy «srsde - ShgSile Ly Sl
ab)S e > (ae (ol Joalge plos an (Dl o)) g9
(8) B9

A i ea s ol 35l 3 (o ilie (SlaeelS
ooy o=l slraasin jl (S Lag) gla ol )3y
1 oslit ol L 4yl lalllas Yo v e Lo Jalgl 55 bl o
odse by 3 1) (Tglite (55 Gl slaaly llg S
(I sloog)S nj 5l (ol 9 L aS 5,8 At
(Y F) avg bLs)l 15 (b cmdg Ly g j50g9 Cmdy
olo—=e a4y (PRRW)Y (g 5l (8 iy YO Sl 5
aS s plwls LiollKen o J1 YING vy soss o So
SIolw a8 > cd i )3 —ede Lis PRRVY a0 5 e s
ol SC3esil ik e e i ol H(A) 2 () sse55 9
Ol ol 5 g ) 09l > Bas S s 4
s 5,k I PRRVY (o ul o5 (ase e il 4,
5 5LEl 5 (il sgagi 5 Jobow 43 2 53 1500 oo sl

1.Intestinal type
2. Diffuse type


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

[ Downloaded from npwjm.agjaums.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/npwjm.9.33.46 ]

£4
A
154
@
2 104
]
=
E
2
)
3
® 54
E
Norlrnal TUI;'IDI'
(n=50) (n=50)

B
F value=0.001
104 f
g
3 sl
2 i
2
Cl
b=
8 u_......_ P st ea s e et
X .
-5
Ncn:rnal Tur'nor
(n=50) (n=50)

29be e S8l 4y G (559095 saiges 13 OGGY 5 by Oyt =) 0 lauis JSCi

A ¥ GAGATGGTCTTCAGTGCTTCCT o
oy yo—laie a1y e oS o y98lgm T 918 01D
il Slb g Wlw sladises 0 PRRYY 5 (Lo el s yosy
Lol o o ealarwl )l yw pai Sl 5 (b (e slmodly
pom S ol dbgas cdn A d bgye (b (g sl iils
b GEO a3l o8l 51 o yslome wllus cdly 5 s
sle il Bis g Laoh a8 8 ol il s 0008
o=l ol e Hisaty Jl 815,55l (ol cas’
O3S Cgr - 35 oiiwl g2 pe pg5 (59) = Lyt
. slial Ly (55 (sln (il o5 ol olies 5 3
05 ol ol coles L wus s MarkDuplicate 531
2 5 A ws Swl Cws s Ladiges jl oS’ » > RPPY)Y

A0S awlxe (TPM) issles g oo

)l)’_él py— 51 Laesly J)LJ 2y > :d)ui }_g)bi
—xe Oy (6lym s ooliwl A ass GraphPad Prism
A Cud G99 SLbdiged 3 ()] Gl Sl (29— 1
sladisges (gl o coas T d)l_nT O?—”}i Sl Wl sladises
olal aeil 3l g slan Sl odmal s an Wl g (69095
il ohlen pllws 5 gygeg glodiged (g onts i T
PRR Y LJ) ul_u ul)_..o ]oLuﬂ ) d‘H A_».D)f oalawl
Syle smolad )3 1 o0l | SKisod 5 JUT )y ags o3l Ly
A ass S bl s b e lesis 4y P<+/ed

Ll

3.Data Mining
4Gene Expression Omnibus

oyt 4 oyl 0 Jlsbyet g ) 31,5 mlis 4z >
2 ol Jgmame ad jlasd (Sl slasd g ugSae

B35 (ol (Bl am > -
S5 L Lags ol gsh 105 Ol =0 (o 52
S 5 Step One Plus JSGLuge s aliwg 4 g QRT-PCR?
> A 65 ojlal (K ) Applied Biosystems
Vo Jols o gy 5 s San ¥ Lo isly A8 e e
Pis iy o) BIOFACT (uSoni s 25 o
Gobs & yids)See s a5y 5 51 a ) slppuln
Do a4l CDNA I s So ¥ (imod 5 LSS 5
VO Cdo dy 501y 5 5l an 0 A0 (slod p3 aJgl aruwlygilis
Oowlygls Jold , oSG as o Feoaaldl o .00 )5 plosl adés
P silw Joob g Jlasl ga B Y Gueasanmdde gled po
ey ol y b ploul A gB ¥ cue anas p Fr sl
S plodl o]y 8 lwa s s sl o gd o
Pl VAT o 3l eslit il Ly L ol (s 5l e
Jr58 03 ols=e 4 GAPDH 5 5l gios ) )3 005
sbag) g am ag b yaly (b i osliiul (3D
"NCBI ol o Primer BLAST Il 5l oslscul b 5 Sl
GAPDH (5 (sl s> 4z gy yealp Iy 035 plosl
ACACCCACTCCTCCACCTTTG o oy o 4
TCCACCAC- 0 &g 4y e a9y youlp gy oF
slayly owmen 9 CCTGTTGCTGTAG ¥
by iy an RPPW e agygotle 4y,
5 Y CGTATCTGCCACCGAGAACTTs Iy

1.Quantitative Real Time reverse transcriptase polymerase chain

reaction
2 National Center for Biotechnology Information


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

P value<0.001
64+ 1
324 LIl
3 i
= 164 weltt
N :
B | i
c 8 !
9 |
0
g |
E. 4- L}
5 )
wi —i
2-
1 T T
Normal Tumor
(n=80) (n=80)

29lxe ol il 5 (5 9007 (SLBAIges Cdr folih oune (3l yus 43 Siss Lo A+ 0 PRRYY (33 (4l =¥ ol Sl

[ Downloaded from npwjm.ajaums.ac.ir on 2026-06-06 ]

20~
=10.58
P value<0.001
_ 154 e " N\
£ - 1
2 /’ [
N , /
.- n Y
: 10 ,’ ’
=] / 4
g ’ 7
g '] 'l
/
5' 7 ”
1 ’
1 g
\ 'o'
0 = -—-‘ T T
1 32 1024

expression (log FC)

OGGY (5 omb 9 YL ola b olilew 3 (5 ol loj o =Y ol JSULS

[ DOI: 10.29252/npwjm.9.33.46 ]

A 0t )l (gladiged dy Cud Slbyw ladiges )
0F Ol e 9Sle ok any a5l (Lt Lo adlllas ol
Wl sladises jl i ;o V) e ey sLadiges 3 PRRYY
ol @l ol (oLl 5T izmen (AY JS5) il
(P<elvN) s (mime (ylal yLas 5 s Lisl581 sl 4 S sl

- o..\_o] Cwd 4o UYM 9 gd)f )‘)_9 ) .))9_9 Gaa
mobaid] S5 ojlusl Gulil o g 00 5,589 58Ul 5,61 J5 s,
San ()f ol "l Ay o ads po )3 0005 A0l 5 9 e

1.Fold Change


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

[ Downloaded from npwjm.agjaums.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/npwjm.9.33.46 ]

o)

sl glap ilSe il o a8l i oli8l Ly sl a,
= 09 e g ol onis 5yl 5 assl ioliel Ly sl ol
0,93 yobo 4 PRRVY a s uinly ol il Sen 9 Zhang
PRRW Ol Deb o e Jelw ad o cdy iy by
wla blgy mols a s o), S da sy el a xS (VY) 25—
cel PRRYY Ol (955 he—els a0 i FACS
Sy sl Jolw g HeLa ool o L35S jLpe i 8o
PRROYY i85 odmd L5 4 S oy 0 HYYAA g HelLa
E5—59e o=l Lo 3=l 3 il Jolw a3 2 )iy
3= PRRWY L (9,5 (hgels a8 0l L (6,500 adllae
Gl sla sl g Hela sl sl > 4y 86 o
(V) 25, 5 o caBgi0 Jol a5y

P sl (b 0 S Al g JSS (55
WS o Sy by b S 2 a S Cwl )55—SSlevg p
Fiter 5 35S o LS 1y ol 3 5 43, LnjsSilian
oxmd s ol oyl S Wloa s bads | olS5 b o Lal
(V) amsb o Jolow bl claaisl b s Lol s coponl
0isSSlan Ll ool &) Lagyjosilgion )3 48 (la i
Sl Jolw 3 oled g by o1y SYMS] g0 58 0 J s
(V) W o oanlie Sy Jolw y3 Ll a S a8
5oy Jgmazme 48 Col (glaBl Gigx (5 (05s-Sl &8lgyo
asbl il ol codld U de o adgi (6,5YL yunlie o o
e oy joegi S5 £9)—5 G plpli g Sl
Al wgds 4 S A (60, By pastio sl i Lo y5eSSl o wl
Lo pim clad (g0l G5 Bl d g od iy sl yins
]a_.wy odddis b gy u\fm LJ d_mJLnA 3 Vg 0
056 00l (b lerdgn cld wabogye ()55 SUlgg
)_aol> aslls » (Y') Cawl 045 uJLu,Lwd 0)95)] Voo )‘ uu_u
ol €8l 4 Cuui (gy5095 <l PRRYY (5 ol o)l5—e
dg—ad (g S (ot oo gyl jl by i (g pSemin Liol3dl
J_Su,c l_.o_»] u._:)9§v‘ uu._.a.s 0l _=0 UUO)_.M) A u_.:] s
Cdy g ol dmd L olny gl S s g8 6l
Ct (b0 Jle joog o3l O—izre il o oyl

(B-Y ojleis JS5) a5l o

ol e (b aldllas slaabl ool jo laie ay 4ol )
Ao )3 oolS o3ly 5 (Siloygiilan sl pUl 5o b I PRRVY (5
ool Cowd 4 7ol g 8,5 ploul sdse lb yus 4n Mo jlow
uL*-’ Ol)’_,,,o 4aS sl ul—’*"’ é_sLu O—.’.l D9l Aol I) oli,.ﬁglaﬂ 0
ol odxe il a M ylylows (gy5005 <8l 1> (45 4]
Wl cdl an coad ) (P<+/+ V) )b (—ime g an g
2 05 o=l ol =Sl (Y ojles JSi) a0 Lo Hglome
248 g iled T yaalie y b > Cldgigy Vol sladiges
My Gl e 72 53 Cdigig) WA 4 by sladiges
Dg 00, S

JS=8) )13 3929 so—eg ojliil 5 0F = 0F Wl o )P
M M_J)-\D )2 LJ )9_«51.9 9 u_.:l ]ol_.JJ (Y‘ O)Lo._«f:
Doy (P<o/v0V) 4l (o o (T =2/0A ) YU (Siiad oLt

(5 5 domid g Sy

s a8 Cal by elol o gl (S odme oy
99980 3 9 05 G > (glS e 9 S e sl Al
5 PR 355 LA di 3)50 50 45 Gyl )iy o f e
o oo LS sl 4B S 50 g la ] elio L
Sl dargi JLo )3 sloygiS > by e 4y Sy e
Ol L 2)55 50 0 (e sl )l 5oy, aSI L (1Y)
wode ol )l (2l o2 oin (Hg 2900 (Byre vane
o yide A HLS ol ooy )8y lad oy e ) (0
csl gylonm ol (ol Cnj pulal 5 (HsSUg050) 15 Lo
N5 29— 3 (8 i Slaaiash Ly oy 4S5 250
2 03y SleMbl da JyLo gdaws 5l (5)low cnl ol
29) oy Shpe (ko ) 2liisyloon 9 4by sloml 3)5—
=lilen 159y pad 3 Las 4 (HeSUge (sl ol (V)
odind (151 i sLwSlo il o (izmen Csl 5 390
9o Lo ySile gy ml Jlams oy j5 ) (lie (HoSUge
D0Y) wlad )$ 51, 8wy dy50 odze ylby w3 alises
ol o e ol plw PRRVY 5 it an g L
pasels S |y e (Hge gl Sl wlgi e 0 o]
DS By ylen (ST i L

OSae 4 ol die bwd g p Je-Sge S PRRYY
Les ol JLo 3 9 2l 4l i by 355950 55 ol
d9g 4y ooy pPRRYY i oa S oy allie s

1. Transcript Per Million (TPM)


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

[ Downloaded from npwjm.agjaums.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/npwjm.9.33.46 ]

oy

sy Lags (B ola (M) S 55 Loy g9 ol
O g Ll L3l o oty 5 5098 il 0l S (e
e S)low Cd iy (95 Ul 52 Sl Lo o=l bLS)]
s L) 43,8 Las e ;s adlllas (YY) adl
Ol 23 3929 e y5egi L s PRROY 5 ol e
o] ol olise y9megs 001 Lils8l Ly md e lis bL)|
S9—03 (5 )50 S n ey b Bl S (9]
Cdy by 40 00 S s Loy giSl APRR\\ O &S
5 Zhu adlbs (ol 3bios L bl jon .ol saxe oyl
PRRWY (5 ols oy (somiinms bL)1 S 0l lis (il Ko
D0 05 29 o5 j5agi ol

lllas ;5 g 3l 5 b llllas U 3 Lo dslllas gyl
allas 3 S oleid o o=l sl (IS B 5 Lo
i y9og il ,d PRRYY 5 s ol o s Lo
ol il gl 0gboe pla il gy Wl e Bl 4y
i 018 Al S 5ey LU, s egs gl il Ly
OS5 9 03 o=l S Bam LS aBbe 0 ol (S5
20, 5 o xe by jlee el ol 5l ol

PN g
250,8 Ligs (3iod ol plosil (gl |y die dSg0s (glaal Ly


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html

[ Downloaded from npwjm.agjaums.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/npwjm.9.33.46 ]

oY

12.Piazuelo, M.B. and P. Correa, Gastric can-
cer: overview. Colombia Medica, 2013. 44(3): p.
192-201.

13.Ushijima, T. and M. Sasako, Focus on gastric
cancer. Cancer cell, 2004. 5(2): p. 121-125.
14.McLean, M.H. and E.M. El-Omar, Genetics
of gastric cancer. Nature reviews Gastroenterol-
ogy & hepatology, 2014. 11(11): p. 664.
15.Carcas, L.P., Gastric cancer review. Journal
of carcinogenesis, 2014. 13.

16.Zhu, J., et al.,, PRR11 overexpression facili-
tates ovarian carcinoma cell proliferation, mi-
gration, and invasion through activation of the
PI3K/AKT/B-catenin pathway. Cellular Physiol-
ogy and Biochemistry, 2018. 49(2): p. 696-705.
17.Wang, C., et al., The oncogenic potential of
PRR11 gene in tongue squamous cell carcinoma
cells. Journal of Cancer, 2019. 10(11): p. 2541.
18.Roman, M., et al., KRAS oncogene in non-
small cell lung cancer: clinical perspectives on
the treatment of an old target. Molecular cancer,
2018. 17(1): p. 1-14.

19.Chang, H.R., et al., Targeting Non-Oncogene
Addiction for Cancer Therapy. Biomolecules,
2021. 11(2): p. 129.

20.Orlando, E., et al., Oncogene addiction as a
foundation of targeted cancer therapy: The para-
digm of the MET receptor tyrosine kinase. Can-
cer letters, 2019. 443: p. 189-202.

21.Wang, Q., et al., Tumor evolution of glio-
ma-intrinsic gene expression subtypes associates
with immunological changes in the microenvi-
ronment. Cancer cell, 2017. 32(1): p. 42-56. e6.
22.Dorosti, S., et al., Application of gene expres-
sion programming and sensitivity analyses in
analyzing effective parameters in gastric cancer
tumor size and location. Soft Computing, 2020.
24(13): p. 9943-9964.

&l
1- Crew, K.D. and A.I. Neugut, Epidemiology of
gastric cancer. World journal of gastroenterolo-
gy: WIG, 2006. 12(3): p. 354.
2.Van Cutsem, E., et al., Gastric cancer. The
Lancet, 2016. 388(10060): p. 2654-2664.
3.0Orditura, M., et al., Treatment of gastric can-
cer. World journal of gastroenterology: WIG,
2014. 20(7): p. 1635.
4.Correa, P., Gastric cancer: overview. Gastroen-
terology Clinics of North America, 2013. 42(2):
p. 211.
5.Wei, D., et al., Drastic down-regulation of
Kriippel-like factor 4 expression is critical in hu-
man gastric cancer development and progression.
Cancer research, 2005. 65(7): p. 2746-2754.
6.Cho, J.Y., et al., Gene expression signature—
based prognostic risk score in gastric cancer.
Clinical cancer research, 2011. 17(7): p. 1850-
1857.
7.Hippo, Y., et al., Global gene expression analy-
sis of gastric cancer by oligonucleotide microar-
rays. Cancer research, 2002. 62(1): p. 233-240.
8.J1, Y., et al., PRR11 is a novel gene implicat-
ed in cell cycle progression and lung cancer. The
international journal of biochemistry & cell biol-
ogy, 2013. 45(3): p. 645-656.
9.Zhou, F., et al., Proline-rich protein 11 regu-
lates epithelial-to-mesenchymal transition to
promote breast cancer cell invasion. Internation-
al journal of clinical and experimental patholo-
gy, 2014. 7(12): p. 8692.
10.Song, Z., et al., PRR11 is a prognostic marker
and potential oncogene in patients with gastric
cancer. PLoS One, 2015. 10(8): p. e0128943.
11.Zhang, C., et al., PRRI11 regulates late-S to
G2/M phase progression and induces premature
chromatin condensation (PCC). Biochemical
and biophysical research communications, 2015.
458(3): p. 501-508.


http://dx.doi.org/10.29252/npwjm.9.33.46
http://npwjm.ajaums.ac.ir/article-1-832-en.html
http://www.tcpdf.org

