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Abstract

Aim and Background: For the first time in this study, we investigated the expression level of IncRNA
GAPLINC in metastatic and non-metastatic triple-negative breast cancer tissue samples using real-time PCR
technique in order to find a possible marker in the diagnosis of metastatic triple-negative breast cancer.
Materials and Methods: After selecting the candidate INcRNA and designing primers on target gene sequence,
the expression level of INCRNA GAPLINC was quantified using RT-qPCR with specific primers and SYBR
Green on 50 fresh tissue samples, including 20 triple-negative metastatic and 20 non-metastatic breast cancer
tissues, and 10 control tissue samples. The internal control used in this study included the S-actin gene, a more
suitable control in terms of stability of expression compared to other genes in breast cancer molecular tests.
GraphPad Prism software was used for statistical analysis and Adj. p-value < 0.05 was considered as a
significant level.

Results: An increase was observed in the expression level of IncRNA GAPLINC in triple-negative breast cancer
samples compared to non-metastatic triple-negative breast cancer samples, with Adj. p-value < 0.05.
Conclusion: GAPLINC can serve as a potential biomarker in the diagnosis of metastatic from non-metastatic
breast cancer.

Keywords: Breast cancer, Triple negative, Metastatic, IncRNA GAPLINC, Biomarker.

“Corresponding Author:

Farkhondeh Pouresmaeili,Department of Medical Genetics, Faculty of Medicine & Men’s Health and
Reproductive Health Research Center, Shahid Beheshti University of Medical Sciences, Tehran,lran.
Email:pouresfar@gmail.com.


mailto:pouresfar@gmail.com

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo)b aslibas
Research Article- _isg3 4l

uL.m.: Ol sla diges 4o INcRNA GAPLINC ol Ol (w2
Siliwlin e g Soliwlin slo diges jo i & 4w
b gtk el eslenl g0 033 Glools 19
Al 35 e oodasl ST olKtils wliiiz pyle wly e orlids Cong) 09,8 )

iy pale olRasls ¢ (g59,L Caodls g (40 po Ceadls SlEESS (S e g (S 0aSiils (( SKjy S5 09,8 LY

Ol OR8¢ (S et

oS

ol il sls aiges ;0 ,b sl 6l INCRNA GAPLINC ol oljee ooy asdllas ol 5l Goo :dud g adslw
5> Jazml )5l (8l jslacs 4y Real-Time PCR Ss5 5 oolial b Sbiwbio b 5 Sibinbio ite D5 aws by
Bl o Slialie ite Bl aw iy by anSeis

LRT-quantitative PCR . baa (5 (Jls 59, 5 el >k 5 0,08 INCRNA CLl 51 ey g5 9 Slgo
Sslilin ghre B s iy ol 23l Bigad Vo ol o3l 8l Ligad B+ (595 2 )5yl 5 1o yealy 5l oslin
Js ng & f-actin w 5 asdllas cpl o o aloil 7S Bges Vo g Slinbio pné Gliay olbyw ol dges Yo
25655 b b dglie 3 ol (sl 8 51 (5 mlin L 455,50 5 slotallhs 3 oS oS oslizd I3
3l g0 Qb glbse J5SUse slaiales]

Al aid)F s gl g mhaw lsie 4y Ad). p-value < </ 0 g oolaiwl GraphPad Prism l38ls 5 51 o Ll 5.JGT ol 5
7Y loaisai b anglin ;o ite B8an by olbys sladises ;3 INCRNA GAPLINC oLy b ,5 o2sl33l aaidly
5 oamlie /40 5l 7S P e b Sl b e Bl e iy b s

Siliaslio 5 Sibinbio iy b pus (arseid )0 3l (s ;NLES S gy Wil o GAPLINC (g S azenis
&S s

P o9 S 0aSlils ( Sbjy S 098 1 gus o g3
pole oy ¢ 559,k Cdlw 5 ploye Cwdle Dlisios
IRl eol « (S dapd (San
Sy S S -

pouresfar@gmail.com

VE YA O el s b
VEYIANE bl b


mailto:pouresfar@gmail.com
mailto:pouresfar@gmail.com

7o

NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

TMIRNA oLy 0ol 5 gsis) sl s (JoSse
banlyd oMy 2 Gleadlas seos el
5,00 ST il sl jlony 335554 5 b INCRNA |
5o 55 Jole LS g 80808 sl o5 g909e cal g
OF ) e 2l 4]y ain Slodl sl o
ELRREITPEL e D S (R PR R
Bz S ) Hesl Bl A &5 b (SE)
Ol Hyzmen olelem @ Dl 50k e« Jslo
Sl 33551 (o e sston] e 0,5 S
SIS Gl oS Ll (i)l Senglie 9 Loy (215 59095
Gk L e Sypo @ geie Gles Bk
L b sliiole 9 opdee pbnl Sl sleds,
o i (hgoctns 1) (oo by (29)ls Conglia jlinlis
oS Wl ool Las Omics 85,8 sloasllas (V0) wiSes
e 5 aets o S les Glsie 4wl LINCRNA
FESS 0 a5 LA L g wieh a8 T s peray Sy
Chyiny el (29 Wl Jsbe jenal Lo Jsle
Oy (ByS 5l spSela jo0 R (295 5 olew
INCRNA Lo als b ]38l . (VA-VF) aizies S5 ol
Jly sledobo b anolin o Sy ledshe (F 5 0 Lo
Oglie sl 5 lshe 5o Ll oSkee g5 » suST
o5 G 3 a1 Ceaglie o 50k 50 L 5 Al
oS Wl ools ol gleadlas (piman iiSes Wl 1, ol
5 ooy Ny, 2 63k Sl b s LINCRNA
VY 510X ) 0l sbialie 55, Logases
GINCRNA S g ouiSaS & o5 <y GAPLINC
95 ol 0F Bl ilae Ghge 5 pladl o eadcbli>
ouisS iy G ylaie @ INCRNA (il (sl YA pg3909,5
ol oedle ols ad NFkBY SllKw e o
MiRNA 5, L GAPLINC a5 ol ools ylis la ole;]
o d Il b i INC Sy &gy 5 00 LLI,| o
OB lee 28 slal O30ke el 5o LeMIRNA
b p2ls oy @l (ceda 5l )k ;0 GAPLINC
ol letale)l b (Jlo (gl Cansl 28,5 518 () 2350
Ol Sledshe p2les pal¥l Sl oF by GRal3) a5 o0l
ol oedle LYY 5 YY OF ) sofee JUS sl
5 23S, «eliysey o GAPLINC a4 olbeasdlae

aS M‘\))—' odxo uUO).MJ B LQ,JL& ).va Le PLQ) uu)‘)ﬁ‘

¥ MicroRNA (miRNA)
* Nuclear factor kappa B (NF-«xB)

doddo —)
2 005 om0 Ol e imls (Gl Gl e

dolie o 1y bl 5l as,e Ve sgas aS b sl oo
Ll S5 calisee olal g aislo M (Soij calises
2 et el Gl (nl wesse 3 pSbees
o35 o Jdo pald om0 (Jy el el ]
sl Olimy Glloyw 31y 158 pgo 85, 50 by 50 plb s
Sloygi) (JoSge sla Sl 5 (o5 ol e 9 (o2
ol a8y 5B g aien 9 Oigrl (e nS)
(\”—7) orim O yge0

BB aw ol Gl 5lasye Yoo JIYe s
HER2' Lol (s (izmad 5 O mion Sloodins
3o samme 09 b byl e Jlaixt (V) col sain
aw ol 4 s o3l o Jl o 5l am s, 04
GV (A ,0) WS iy a4y (lF el S e &
T U elae ;o 505l by by glel plo o coes
£ ol Sy [ ¥ oy T Ll ane &IE an liey ol
O 4y 9 0yl Sl 4 b 4y Jobo (o5 Ysane (o
e ol by lapgeysn STl g 0og 5 cezles o
4 6 Jlisl b anSes Sy 1) ol b
Sl 0siiS ) len 5 GRS b aloz 5l Sloy3r90,90 slag )l
L by g oud ololid slsiole 2 S3e ' slaINCRNA
) aniloe Cgadl 3l oy el s jlibi

P 5l weyd Y B Y L (g 80598 sl
e o, VO 5l s a0 s o JoSis 1) ol
ol sLRNA .Wgins magy, 0aiiSaS & sLRNA «
lidgs, 5l OIS Sy (NCRNA)  cuuSS
Ol poi5 58 w3galS3 Yoo 5l G Jobo b a3
Slho—asilSs Gk 5l 1) 055 0 Slee a5 wi_Slow
Baipd sl G uShaS  uiledl eld goasie
Slias)ls Sl g gy 5l (pols Skalllr 4 (leg S

! Receptor tyrosine-protein kinase erbB-2 (HER2)
2 Long noncoding RNA (IncRNA)


https://arioclinic.com/bcc/571-%da%af%d8%b1%db%8c%d8%af-%d8%b3%d8%b1%d8%b7%d8%a7%d9%86-%d9%be%d8%b3%d8%aa%d8%a7%d9%86-%d8%af%d8%b1%d8%ac%d9%87-%da%86%db%8c%d8%b3%d8%aa/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/
https://arioclinic.com/bcc/1683-%d8%aa%d8%a7%d9%85%d9%88%da%a9%d8%b3%db%8c%d9%81%d9%86-%d9%87%d9%88%d8%b1%d9%85%d9%88%d9%86-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c/

77

NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

gy a0 51 5 oleyd 5 S8 Gl el 2l Biges
4 S8l gl aged 5 A Glpl Hees SO Censolsily
039 il iz a5l ol 3l seles ol e oBisles]
J:>‘5 ‘SA)’LMJ‘ 0‘)—‘ oliwb d)’l?‘ :\.H.QS J.Ia)).)) 6).5 445.@..) 9
Vf-Y,- - YIR.IAU.SRB.REC )= o5 L olidss gpele
oad 03,91 V' Jgao ;0 58 adlaesyge ol 58l

ol il G semine LS| coseliamsa el pl
odra ol )L_..;L,.o 0hgds ey ul)...a 5 GAPLINC
O K55z 9, » sl addllae e (gSG(VF) 918 9925
5 e &6 4w pliey olbjpw Ll g5, » INCRNA

B Dype e 2l 5o ol @S logm s R

L gy g dlge —Y
QUo).u.v 4 M b &ged Ve anllas ol o
il Bigad Yo cprizmed o chie G du Siliulie oliey

axlbo obs digei 559097l —) Jgur

(B+) oloss Slaseis
D) oloss O™
18 50<
32 50>
O+) slass o
0 S0
50 O
D) olaxs TNM.M stage
20 MO
20 M1
(B+) oloss 19095 3l
21 Sy gl >0
19 Fohle <0

slalia 51 INCRNA GAPLING bl cas
‘6"))9’09" B U—‘ u,».(b aQ S o eolaruwl w.w.u u;‘l.QdJJUa.n
NG PR O)Lw| ki dLer’Lb)AAJ o 645‘.: P}LQ,I 9 Lﬁ"‘)f)
b g o] JIg andllas Baa INCRNA bl 5l e
VOIigo ysomen a)l33l o 5 nlo b g =1l Gene Runner
sl 00U 00l ULM.».‘ Y de} L) ).u LQ).QJ‘).)



7V

NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

Real-Time PCR pslxil g <93 glod 9 yosly Jgi Y Jou

ral.’ J}.am S)L\.\‘
o5 el ‘ ialles Les PCR o

T Gl i)

ol

| 4 | 3-AAGCTGGACTCAGGGTATGC-5’

I 46/59

s GAPLINC
GA%LIN ol 90 Ensemble:

| 3.GGTTTCTTCATTGTTCTGGCCTC- ENSG00000266835

BI3) 5 06/60

G

2l

Js,58 | 3-AGAAAATCTGGCACCACACC-5" | 38/58

S p-actin
p-actin 173 Ensemble:

rooln ENSG00000075624

45, | 3-TAGCACAGCCTGGATAGCAA-5" | 80/58

G

5 oL sile A0 £ d((aemlysils) 4l VO Gloy Buw
slos ;o ol 3 il & 0 VY 5 (Jlash) 4l YO (ley ©ove
S b oyl Coolais ¥ SS )0 (U6 ) 4l Y7

el 00l oalo L)L"MJ ugo

&obel 3BT —¥-

5JGI (sl real-time PCR _zuSly bl 51
GraphPad ,l38ls 5 ;| la,loges ioles § puwy g (5 ko]
5 Combes Olie owyn lp s eolial A 0359 Prism
gl Glsieas P< o100 5 b plonl ROC 5T ecpolazs|
(YA) o azd 5 Lo Jloliee

Real-Time PCR _jius1g plxil ez slge px -Y Jgu>

P
oSly coz p3Y slge (s S0
3)l9)58 ol 5/0
o5 riln 5/0

b S e .
(55esl)
el shie o 3
CDNA 12> 1
STy 0 > Egene 10

RNA 5 wi abxil Jsjply 5l oslizul L RNA # 5l
ai8s Yo owas (\DNase I (U/uL oo 31 b ooy 2l 5l
JS RNA i 5 o jled ol 85 bl a0 YV gles (o
00,5 gy 20,0 ¥ 58T 5 (59 5989 S0 5 ekl L
Sogil oKiws 5l eolatwl L RNA clale oo
AccuPower® oS 5l CDNA® igs cqo b sduomiw
ds,See Vo slite oyl 4y 5 eslizul RT/PCR PreMix
A 5 primer randomeoS g, ¥ o4 total RNA
s 5 ALSN (ogaie ©5g S @y ke T s S
) Sy o5 il &5 FY) sles s asliy 3.l PCR
o o plol (a8Bs O Gy ol 5 il A o Ae g el
695 Al w95y o8 5l oslizl | PCR aloel
A (655 o3ll YA. g YF- 5(OD)

Sioke ol Real-Time PCR s 51 oolawl b
fen op-actin Usls JS o5 oles 4 GAPLINC
Aoy Jlop g Slinlie s (Sl gladiges
o b oSl L INORNA ol (35 (o, ssliton
oo debp &b o ¥ oo b Gllae yidg Sbe Ve 25Ty
s oolazwl )

oS cole Az 0 A0 s s V¢ addl le)y‘lso lacsl

g ol S cile 40 A0 los jo a5 > o s (a5 2 )

> Complementary DNA




NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

-y
SGAPLING ok &5 wisl olis mls
b aslio jo cazled (dhio LI aw Gliny plbps slaaiges
Jby 5 o2lind e Blaw Ly plbsw sladises

el a8l Lial53l s VAE ey

S0k 4 bge \ JS5 (Log FC 0.88 4 > p +/\Y)
A+ Wb 3,87 J5 s, 2 PCR Jgams .ail oo GAPLINC
wibos Linlesl Como suuSanl 45wl saalin sjbods

(Y JSCs)

- — -
I r e

actin

=+ T

385 Bl e g Ghulejl cie wnli ki o

3 PCR g oS lo plu oo V3,81 J5 50 Jguamma

9 Jgaze 330 535l b plonil 5,689 581 5 (ite ]S
558 Ll bl plol Como 0

GAPLINC

logFC=0.88
FDR<0.01

Log2 expression
in TCGA
N__ @

5N S
&> N
3 ~
> <
s &
- o®

5 Seilioliond site DS aw by by b duglie )3 Sibiolio ite U5 d iy Gl oo sbo aigas ;3 GAPLINC (50l ialiél -\ S

bl coms p sanl Real-Time PCR sy Joame 5l 40 wb-Y S
S5k:M Y «NTC (non-template control .6 ¥ PCR :f 5 ¥ oy

Jlo &0 oy PBlas (lb g8 ol 4 M L

gl b 4 M 015 0 o) cnl Sl s wiaile 0w
et SL,LE L wdloe 2oy AT pliny by
b e B 4w gl gl plasg; parseis jshase 4
(VO 5 Ve ) il Sl ol el leds,
@ Sl sldshe p2lee plis leilb )3 cnl 2 odle

& '_$
olbw g8 S A an gl b

Jhb acs sldglw Qs.ﬁi‘:b;‘l‘:c\.gg (Y2) o)l g5 el
4 S (o 5l 63V Al o il & (g i Gl S
oS ol cpl g azgi L .(Ve Q) o)ls s ol s glgil ol
oo, VY as ol (las VooV Jlo [0 a8 55 )50 dxlllas



74

NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

O) Sedggy ol pRlPl el sllle o adS O
2 bl g oS, (8L pxles ili8 L GAPLINC
oolo ul.ma ‘) ‘SM.A.M .bl.u)‘ Q‘?M‘ 9 d.v) L_SLCbqu).w
Slo Gge ) Jols mls b o] e 4 (YA) ol
4 Wlste GAPLING 5ol olme imll &8 canl ol
St Gl arteid o Sy SNl Sy lsie
O (SS9 a8 0gd as S ki Soilulie s
dnolx b plo Wiged (55, » wline slaaloj] plodl aiejls
5 INCRNA ol 31 eelSe gy b5 5YL (s,b]

Dl gy SledsSg09,5Le

G5 Az -0

iy by iS55 (5 g0 a5 WlsisGAPLINC
a8 WS Lyl Sobiabie e ) Sl e a8 4w

Ol andeid o e LS Glaie 4 ol 5l eolatl
el i Oldlas s jls

N Gl -
N1 oRils S aeS Shai 5 o Aiged (5] e
awlis L Olasss pole a=lg okl
ohlem  uls, 5 IRIAU.SRB.REC.1402.002 U

L85 O jge

SISy g ,SiS —Y
Sy adlas opl o a5 ghlew &l 51 Bassss

QIS e ST Wles )5

&L ()l —A

g oxd plxl (ot camd anje b Ghegh
L Jb @dlie o)l g o auS o el Barys
3,5 3529 axlllas I b bl )| o (6,50 caxd

OB S 3 ke —

Jels 5 Goslaez plegh Ll 0 (B aes
O dn gl ads o wlanily o8 lie allie (5,55 5 bools
los,S ol ) alie oles s

o> 5 3985 oy Jboy sladns 5 sl 3l 2B
Slybl glog il <8l g Gliay abee 8l (59,0 9 WiSes
& e oty ozl (slapians | S 4, liey
590,00 1, L)l plo b (A sl 0,5 o oy LS b
oren Sl Sl o ] aghie sllie el
Ar iz ) ool gl by plinsg) ansis
@ ol ST Gl g B gy 5wl ool b
05 Sbsis) Olime sz b Gelol sl asllhae cnl o

BB aw i oy sbd aiges 09,5 aw ,o GAPLINC
B sntze Jlap 5 Selioliond (Solkis ite
Ol by sladised ;3 ol Ol Guldl o5 288
5590 sl s (59, p 485 g0 sbhasddlae b (ol
9 Sileysiilan sdaslllas (i Glgie 4 .clls Slgsp
oyl el lem po a5 ob pla il Kes
1S5 als o GAPLINC 5 0,8 ogels aSsileg,
Sl o el ansly i 8L o2l el g Jele
ol aznls Jlss a1y o8l oxlos Lialidl ool Lo ial58l
O Sgigy Gl oliee a5 oals o lil dlie (pl o cogdleas
30 Sl i laie 9 el a8l 2153l GAPLINC
Ye dadlle plo (YY) aiS Wl 1) JUS )6l 5 suso sloills pn
» wobas 51 L GAPLINC cuigg, (imlidl o), Ken o
(Slo isai 5o (B 2l Gl el FYCD (5554 55,
w@lf ‘L)—‘ u.))s uu};ol} 9 KW u_i..\.:L»...uL.,o 820 uUa).w
5 Chen islejl mls (YY) el oy 1) 8l o>les
4 Jlail L GAPLINC a5 ols Llas Y-V Jlo o o) Ken
Gl aiges 10 jae by jlislie ioli8l ;o MiIR-331-3p
((YYAT98G, U251, LN18, LN Jsls 65, zu g <l
s a3 VoYY o )0 a8 58 g0 dalllas (YA) o)l0 i
Wy Gye oSS sldshe JUo,es 5 GAPLINC
Sl38l L GAPLINC y50be iolidl aslllas ol jo ol
o oS sla sl ol o s 1S5 5 2l
Esos0 (pl A dlie pl yo pl pagdle Ll 009y ol jon
s GAPLINC 5 ol hgels a4 cawl oals oLl
Ole il a0 ansls Joko seual e 10 ol
sladllhe b (Y1) cul sl jeual 50 6l o



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

&l Y

Lyons TG. Targeted therapies for triple-negative breast cancer. Curr Treat Options Oncol, 2019. 20(11): 82.

Li CI, Malone K, Daling JR. Differences in breast cancer hormone receptor status and histology by race and
ethnicity among women 50 years of age and older. Cancer Epidemiol Biomarkers Prev, 2002. 11(7): p. 601-7.
Arnold M, Morgan E, Rumgay H, Mafra A, Singh D, Laversanne M, Vignat J, Gralow JR, Cardoso F, Siesling
S, Soerjomataram |. Current and future burden of breast cancer: Global statistics for 2020 and 2040. Breast,
2022. 66: 15-23.

Boere I, Lok C, Poortmans P, Koppert L, Painter R, Heuvel-Eibrink MMVD, Amant F. Breast cancer during
pregnancy: epidemiology, phenotypes, presentation during pregnancy and therapeutic modalities. Best Pract
Res Clin Obstet Gynaecol, 2022. 82: 46-59.

Ferley J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D, Bray F. Cancer
incidence and mortality worldwide: sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer,
2015. 136(5): E359-386.

Harirchi I, Ebrahimi M, Zamani N, Jarvandi S, Montazeri A. Breast cancer in Iran: a review of 903 case
records. Public health, 2000. 114(2): 143-145.

Irvin Jr WJ, Carey LA. What is triple-negative breast cancer? Eur J Cancer. 2008, 44(18): 2799-2805.

Huo D, Ikpatt F, Khramtsov A, Dangou JM, Nanda R, Dignam J, Zhang B, Grushko T, Zhang C, Oluwasola O,
Malaka D, Malami S, Odetunde B, Adeoye AO, lyare F, Falusi A, Perou CM, Olopade OI. Population
differences in breast cancer: survey in indigenous African women reveals over-representation of triple-
negative breast cancer. J Clin Oncol. 2009, 27(27): 4515-4521.

GBD 2017 Disease and Injury Incidence and Prevalenc Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990—
2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet, 2018. 392(10159): 1789-
1858.

Langlands FE, Horgan K, Dodwell DD, Smith L. Breast cancer subtypes: response to radiotherapy and
potential radiosensitisation. Br J Radiol, 2013. 86(1023): 20120601

Won KA, Spruck C. Triple-negative breast cancer therapy: Current and future perspectives. Int J Oncol, 2020.
57(6): 1245-1261.

Naorem LD, Prakash VS, Muthaiyan M, Venkatesan A. Comprehensive analysis of dysregulated INCRNAs and
their competing endogenous RNA network in triple-negative breast cancer. Int J Biol Macromol, 2020. 145:
429-436.

Robinson EK, Covarrubias S, Carpenter S. The how and why of IncRNA function: an innate immune
perspective. Biochim Biophys Acta Gene Regul Mech, 2020. 1863(4): 194419.

Wang W, Min L, Qiu X, Wu X, Liu C, MA J, Zhang D. Biological function of long non-coding RNA
(LncRNA) Xist. Front Cell Dev Biol, 2021. 9: 645647.

Yamada A, Ishikawa T, Ota I, Kimura M, Shimizu D, Tanabe M, Chishima T, Sasaki T, Ichikawa Y, Morita S,
Yoshiura K, Takabe K, Endo I. High expression of ATP-binding cassette transporter ABCC11 in breast tumors
is associated with aggressive subtypes and low disease-free survival. Breast Cancer Res Treat, 2013. 137(3):
773-782.

XiaR, Geng G, Yu X, Xu Z, Guo J, LiuH, Li N, Li Z, Li Y, Dai X, Luo Q, Jiang J. LINC01140 promotes the
progression and tumor immune escape in lung cancer by sponging multiple microRNAs. J Immunother
Cancer, 2021. 9(8).

Xu J, Zhang P, Sun H, Liu Y. LINC01094/miR-577 axis regulates the progression of ovarian cancer. J Ovarian
Res, 2020. 13(1): 1-9.

Yang G, Lu X, Yuan L. LncRNA: a link between RNA and cancer. Biochim Biophys Acta, 2014. 1839(11):
1097-1109.

Zong Y, Zhang Y, Hou D, Xu J, Cui F, Qin Y, Sun X. The IncRNA XIST promotes the progression of breast
cancer by sponging miR-125b-5p to modulate NLRC5. Am J Transl Res, 2020. 12(7): 3501-3511.

Nasim N, Ghafouri-Fard S, Soleimani S, Esfandi F, Shirkhoda M, Safaei M, Oskooei VK, Taheri M, Raheb J.
Assessment of SGO1 and SGO1-AS1 contribution in breast cancer. Human Antibodies, 2019. 27(4): p. 279-
284.

Sun Q, Li Q, Xie F. LncRNA-MALAT1 regulates proliferation and apoptosis of ovarian cancer cells by
targeting miR-503-5p. Onco Targets Ther, 2019. 12: 6297-6307.

Mo BY, Guo XH, Yang MR, Liu F, Bi X, Liu Y, Fang LK, Luo XQ, Wang J, Bellanti JA, Pan YF, Zheng SG.
Long non-coding RNA GAPLINC promotes tumor-like biologic behaviors of fibroblast-like synoviocytes as
microRNA sponging in rheumatoid arthritis patients. Front Immunol, 2018. 9: 702.

Yang P, Chen T, Xu Z, Zhu H, Wang J, He Z. Long noncoding RNA GAPLINC promotes invasion in
colorectal cancer by targeting SNAI2 through binding with PSF and NONO. Oncotarget, 2016. 7(27): 42183-
42194,

Zhao J, Wang C, Liu S, Su X, Ouyang A. TGF-B1 mediates IncRNA GAPLINC expression to promote the
migration and invasion of non-small cell lung cancer. Onco Targets Ther, 2019. 12: 6175-6180.


https://pubmed.ncbi.nlm.nih.gov/?term=Arnold+M&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Morgan+E&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Rumgay+H&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Mafra+A&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Singh+D&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Laversanne+M&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Vignat+J&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Gralow+JR&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Cardoso+F&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Siesling+S&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Soerjomataram+I&cauthor_id=36084384
https://pubmed.ncbi.nlm.nih.gov/?term=Lok+C&cauthor_id=35644793
https://pubmed.ncbi.nlm.nih.gov/?term=Poortmans+P&cauthor_id=35644793
https://pubmed.ncbi.nlm.nih.gov/?term=Koppert+L&cauthor_id=35644793
https://pubmed.ncbi.nlm.nih.gov/?term=Painter+R&cauthor_id=35644793
https://pubmed.ncbi.nlm.nih.gov/?term=Vd+Heuvel-Eibrink+MM&cauthor_id=35644793
https://pubmed.ncbi.nlm.nih.gov/?term=Amant+F&cauthor_id=35644793
https://www.sciencedirect.com/journal/european-journal-of-cancer

A

25.

26.

217.

28.

29.

NCMBYJ, volume & issue, 15/59, July 2025-1F + f liwuls Y O/BR o,les g 0y90  JsUg0 = Joko (5559 sloo)ls dalilad
Research Article- _ing3 allis

Mousavi SM, Montazeri A, Nohagheghi MA, Mousavi Jarrahi A, Harrirchi I, Najafi M, Ebrahimi M. Breast
cancer in Iran: an epidemiological review. Breast J, 2007. 13(4): 383-391.

Momenimovahed Z, Salehiniya H. Epidemiological characteristics of and risk factors for breast cancer in the
world. Breast Cancer (Dove Med Press), 2019. 11:151-164.

Ye H, Wang J, Qian J, Kong X, Tang J, Wang Y, Chen H, Hong J, Zou W, Chen Y, Xu J, Fang JY. Long
noncoding RNA GAPLINC regulates CD44-dependent cell invasiveness and associates with poor prognosis of
gastric cancer. Cancer Res, 2014. 74(23):6890-6902.

Chen HH, Zong J, Wang SJ. LncRNA GAPLINC promotes the growth and metastasis of glioblastoma by
sponging miR-331-3p. Eur Rev Med Pharmacol Sci, 2019. 23 (1): 262-270.

Schmittgen TD, Livak KJ. Analyzing real-time PCR data by the comparative Ct method. Onco TargetsNat
Protoc, 2008. 3: 1101-1108.



