[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ismj.24.5.439 ]

Iran South Med J 2021; 24(5): 439-453

///, 5 b aslialess

0B S K a5
Abs Sl g Slas 5 (Ka5 p ke oK
(VFre 65 5 ,50) FrA-FOF amiv O o led poler 9 o L

39 0T b g b o g 3 MIR-6165 (ylat S gk (o 3 39
I olw © 2> lgo g iy ol o
TVPID) oy Ao ¢ (MSO) ool pos Ao

()‘ﬁ‘ ;b;jé,«.iv «éjsjg..ﬁ' e@‘: 44.1L3: r}‘& AL ) s u_i.:.ﬁj A}jf‘

VF O VYN callin by —VEr o /00 s 3L ,s)

sl S>

. %

LOT 5 sk gl 4 B1 ol ailid Ol 53 5905 (0SS 58 5 55557 9B usly Of geas LNCRNA (Ol w53 14s s

(2B 5 (il giagr Aile age byl B 5o LMIRNA ol a3 plonil MICTORNA (55, anllas 5,050 cp ey (ol 00 SIS
S 5 lulid JUS, 408 Ik slames; 53 550 pl sWl gl sjls 413 PTENTR 03 55 MIR-6165 .diiws Jos S50 1 5 J b 25
st SalS 558 Dl Ol g 53 0T 3 Koo udlSs Lol ol 0315 3lgiieg OF (1 15 JUS 1S O s 53 5905 (S3S lgo 255 aslas
el Ol O s 3 (Jh & s 5 25 (55, MIR-6165 S 5 Oly has gy 5 candllae cpl Sk (ol ply ol 0

Sl 5 Ol Oy I b (slaes; 5> MIR-6165 Oy prbas i 5,15 andllas 55 55lms (555055 18 5 Go e85 SHL O tla g, 5 ol 5o
B 0513 CuiS MCF7 Wb slad s 0T JUis 4 .05 0 8S PEGFPNL | g5 5 ,3 pre-mir-6165 .aé o » QPCR b (5,905
Pl s sMTT i) bws Coiia Jobo O alp s 55 g, » S Bad Sl 5 bd s 4 pre-miR-6165 gyl , 555 5
A ol (MIRNA Gus sudS slam05 5 g5l (8) Ksbo il 5 6T L andlae

oot 5 by MIR-6165 0Ly a5l .ols BLE ()l ins hal 3 Dbty (I shos (5003, 5 (555055 Sl 53 MIR-B165 Oly Ol e saasily
3 g il Sl O e Sk 03 53 15 & rlge 5 2SS MIR-6165 .55 bLs,l s jhwks b

s Gua K Ol gea a5 s Rl ke Ol 5 ddy 5 S s e sSST O e ay ol (Kan MIR-6165 (5,8 4
2y b B 55 by O ol

S 5 n g5 Sl O MIR-B165 : 548 518515

58 e o8 il p e 0dSCails (S5 03,8 35 g™

Email: s.reiisi@ sku.ac.ir s.reiisi@yahoo.com
*ORCID: 0000-0003-2046-223X
**ORCID: 0000-0001-6843-7645


mailto:s.reiisi@sci.sku.ac.ir
mailto:s.reiisi@yahoo.com
http://dx.doi.org/10.52547/ismj.24.5.439
http://ismj.bpums.ac.ir/article-1-1514-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ismj.24.5.439 ]

FEr /o 0w 55 MIR-6165 ol

O, o2l

E e (gl et by gl 5 22801 5 e
(Vv 59) s

sk sladshe sl Jlee A, Ol O
ol Aibe Ol il glacil 5 &S ol
Gl 53 L ek S S Sl el edaas Uiz
g5 Al Goler il Aeae £y 248
52 0 51 B s S e e s 5 Ol
r@sjju@hﬁcé)l?mb&ilﬁ AN el OG5
e s el & 568 (55 sbas il A8 Ol las sl
LY o e s Ol 8l s 51 o Jle O
Ollows 3 oy Vo L ol Aoy @ 51 22 X
P IPEE S-SR ORISR PR 1 P ) O JUR
Sl b 2l s o (Gloss (Sl
Fo Ol Wl WS e Ll eslial 35 el
pazen ) ki 4 Ol Ol (Y )das ol
ok ,S 5l o B Jlue I A Jle ) il 0l s
Tomb oIS Tl s Y g8 ol s, S
2 B seze s cnl Jes 03 OT) AL s
(ot Faed g sasl oS 5 4 1 S 5 el
Osiwbsn oS (ER) Oispul oo, S
S8 axls 5 ERBB2 0L 5 (POR)
ol i b ) (0F) L e lulis” Ki67
S Gl s Gl et 5 S Jelse il
S8 Ol Sl O e Oleys b ys |, ERBB2
S o feges a0

Sbase 5 lesy ;3 MIRNA - LG, asllas
Ol s 534S 1 (sadaze SLMIRNA Ol Sl

Sl 05 S gLl Kpde i s Ol

13'UTR

2 ERBB2+

3 basal-like

4 claudin-low

5 normal-like

6 Ki67 labeling index

VRV
Sy wes K a(MIRNA) MicroRNA
Sed oS Al o Sl 055 edis S o SLRNA
Ol bdsSUse cpl Ljls Jsb A5,aS 6 YY V4
W Slaa 5t 4l s DAS ea L Ba slas)
ol S e i e jsba s 05 s,
3odd 4t Bda 05 Ll gia) 3550 00 o > Shas
L5 o MRNA .0 35 e O aex 5 L
opber dhsa 50 05 S5 s o350 J TS 15 05 ot
Glnl 53 Sose cnl 4 s 255 0 das MIRNA
(5SS st gh ol s S e g
Js ssnl sl sk S5 ik s
53 LMIRNA 0L 53 (2l L mals (Y-0) s
e ool sl Ji1S Sl e Cilise glay e s
b s 05501 Olge &0 = ol 40 a5 L LMIRNA
ol V5 7) XS e B 5 a5 5m sa g e kiS lge
S5 e b O o ey 5 70 50 ad sS4
Ol 55 sl A dmes LS Ol & wls
e @ Wly e cilie ol w55 LMIRNA
Sy Gl ke sliie (s e sl
53 MIRNA A axlllas L .ail oF Glbl ey 2l
gl ramen 5 adsl b okl )58 slacil
O S Gy Lite s Sda L e
OIS iy ) Ol g5 0 ST (51 LMIRNA
ol 3 S 3 Ll sy (4 5 Ol Oldess
SAIL OIS 545 S Ol plad e LT
oSt s ol sl s MIRNA oL ol

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.5.439
http://ismj.bpums.ac.ir/article-1-1514-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ismj.24.5.439 ]

VEee gs g 3T /0 o oled /5l 5 S S

s b /PR

s gl RNX-PIUS s bov s Jske
MCF-7 Jols > o ol 55 o eslizal slaes,
53 sy BT-549 , T47D .MDA-MB-231
MIRNA 55250 CDNA sz oS Law g5 aslsl
;s DNA - . (BONmIR-Tehran)
Sl mee gl ss S pleil (CDNA)
s pla) o S o 555 e 5 Vsl
b5 abgpe CDNA & aLsT L RNA
Real-time PCR _:sly «coulg 5 5 5,5
MIR-6165 Ol 0as asin @l 558 oo ol
3 Soses adbl lasdl (Sl glacil s
o Ol S350 i 51 0T Sslme WL
Sl SN sslse plad el S5 4 fﬂ NERW
w8 L s sl Oog pelial 5 Sl Las
3 Ak aneS 3 edd SBL )y sladi e 5 AS
ATV 0 les oa oKl G

A S L3 aub 5,40 IR.SKU.REC
Or 5 Olig S50 55 Ll ipai 00 Jold &S Lac 5o
o Lo g (Lid sy slme (S5 505 e LU 4 sed
5 S5k el e 5l e 5 b S5
(Gogs x5 Sl sy o3l 2L
Sl e S s by B Al S
S 035 Vo2 o3l 4 cadlly bS5l
b S JH3 (n T o5) b 5 235
slos 53 Slilasl ol Ol b e yas i3 513
SIRNA # sl 6l ilons SIS 4y =Y
<l 5l RNA Sl sl osase oS dacil
a8 3 eslatl sy edd addll
MN:  NucleoSpin® totalRNA  FFPE- )
e sk 4 .(Macherey Nagel- Germany

7 Gain of function
8 Loss of function

WMIRNA 51 ssliw sy 63, Slas lallas
gasia |y s SaS e 5 93K B 55 e
Ll or b pe onl oSS nlple il 035
255 08 4 Ol Oleys gl oy S Olge
Lo YomS Jols Ol lp dpd LB (sla s
Sbow gbdie 53 MIRNA 5 Sl "Gl
WMIRNA 355 51 ol o Oloys 53 1) sl
s Aseh 5 Gls et el Lol wa b Sles o
S S asdlas pl 3 ol by (10) Sl o eslizd
5> (MIR-6165) oL, w5 shls <LMIRNA
(255 1B a) e i Ol e il slad Sl
5 Sl ug L sl 6l Sl mIR-6165
2l (08) Ss S 15 Sl 5y Ol
sess s 2 MIRNA o 0l ey anllias
035 wdwe Sl glad sl wile Sl Cilises
Li asie OF Oly L3 JRals 5 elnil 08 (o)
5 o Sllas Ol &Sl 4 am g b ol il (OV)
Ol O o Jshoo lres; 55 » 2l R
sy o A edalie MIR-6165 Ol (gl 2305
o andlas ol s ds sty MIRNA ) i
Ol Go3e s sl 4> MIR-6165 oL, &l s
S & len 5 55 55 2 0T W15 A el

Ly ol

3 Sk lres, ;5 MIR-6165 Ol Oljes peens
wow S8 SL

Oly Olye OAS jasin gl ol adls
o) caw Oy calises slaes, ;5 MIR-6165
B RNA e Wil wsls oS s (slaes,

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.5.439
http://ismj.bpums.ac.ir/article-1-1514-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ismj.24.5.439 ]

FEY / o O 55 MIR-6165 ol

O, o2l

G 0, 4 S SE LSy S
3l O s

MCF-7 Joo o5, 3, »» MIR-6165 1 ),
Sl Jobw 055 cpl 53 CSidl S Ol i plonl
035 (pl el i Ol O v (slaes) plor & s
Shls 035 JUSIs (Gl g )8 BL lin sl Jshes
MIR-6165 5 Shas vy 0 55 ol (S 3lislie Cnl
S5 MIRB7 il le by LS5
il sl esled e J S Olseas Ceelegance
SIS Ao s A BVe (SIS LA £ ol s sk
5 JS bl wele YF 51 de il el
s ge s ke 4 el o) 55, L MIR-6165
Lo 5l piSandl 5 gsleang ¢l s el 5
A G YY s eslial Sogm o1 05 s o Oak
CiSs Se adsle Al 5l ae el
Sy Sl a3l 03 S asie (gl il
51 AL MIR-6165 uJ 5 auls (sl s S 513 oo
e S e e e i glaysSs
Sdsle oy ool 53 .45 e3linad Real-time PCR
Sldshe b olas MRNA L s oSl
S anslie J 385485 et oSl

S Sl s 2S5 5 MIRNA G w5
MTT s b osie Jobo oxles 5 55
(4,5-dimethylthiazol-2-y1)3-2,5-)

o> s s (diphenyltetrazolium bromide
53 bdsha ol MTT 255 s ad el J sk
Sy ce b T 5 sl e els oIS Gl 7 o
Ik Vo8 Ol 0 Gl 45 Sl s (il 5
TY Lol Sl 53 s 35 o a2dlS Sl
Sl g edd b MTT L Sl sl VY 5 YA

Slr 25s o S pSesINl repb ¥ e ok o

b U=l s el S35y, 3l CDNA
Sl Sl 53 A5 435 0 (0Dl )
oeemad g L el s GWCDNA sl gPCR
sobantl ol 5l elimal L Sl glees,
s b edal Csay (slaesls 5 A5 Ll MIR-6165
WOly Sl uds OAS Lasdse gl Lds JUT 2784
5305 0k Olpee OF 53 &8 i ploil o BT 3,
L s oobrs @l (ladi sai 4 Lol (55505 Slad s

LA anslie UB 05 5l sl

pre-mir-6165 (gjlwaloens
el Ja..,;y“ miRNA Sl L;‘J‘ ol ankd

F: TCGAAAGCTTAGGGTGCAGCAGGTCAGC
R:TCGAGGTACCGGGGTGGGGAGTCAGG ;

05S s de d> e s s SGPCR 3y, Lw o GA
Aoyl el oSl eslisd L PEGFP-NI
axkd 5 955 A5 g5l all (016 —Favor Gene)
Lo 5 SBla gla STy 3 pre-mir-6165 eis ,iG
b xas esls 5 HindlI 5 Kpnl s glags 5
i3S eslel 55 5 4y ankad Jlail o day Al e 51
¥ oode 4 T4 K w5l 5l eslial boab> e cnl 3
bl YLl (S ool S sl a3 YT s el
Sl S 558 5555 O gl sl 5 b DLl 3T s
Olej 3l dre 3L aalsl DHBQ drias (glad shos a0 ol
Sl 0o 03 S Aa, b GsS 6y Zele VA s
o3l LPCR s .05 il PCR 5 4lS iyl 3 ST
)50 GFPN e Sas 5 CMV s (sla ol
S 55 ey S5l LS 355 pata b0 S
o Sletlens lg Al 1y OF 5l dey tnes

ol S 55555 M5

http://bpums.ac.ir


http://bpums.ac.ir/
https://en.wikipedia.org/wiki/Thiazole
https://en.wikipedia.org/wiki/Methyl
https://en.wikipedia.org/wiki/Di-
https://en.wikipedia.org/wiki/Phenyl
http://dx.doi.org/10.52547/ismj.24.5.439
http://ismj.bpums.ac.ir/article-1-1514-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ismj.24.5.439 ]

VEee gs g 3T /0 o oled /5l 5 S S

s b /FEY

miRDIP  miRMap  .TargetScane sl
miRTarbase PicTar [MirWalk Miranda
MiRDB (RNAHybrid MicroT4 [RNA22
(\A) Ls4 mMiRBridge s miRTar2GO PITA
Soslite slag s S el edd S5 esls glaollL
2 25y SelSilr ¢ 5 il il SIS 1 Julps
S Sl el ol el slas iMRNA
SUTR Jsb AU as s SUTR 5 3L oS 5
LMRNA L s a5, e MIRNA glaciia slaes
5 oS53 @551 0T D3 s 53 Ol et 53 5
L ciles gLMIRNA G glao " dlasl g5 5!

LS JM)'L::A\}&&

LS s slo0) a5 g5l sb U
Sl g3 Sas Gla Shs o iws 55k o
Lol 50T sl st 55 slads gozms
Enrichr DS 5! oslial
(/https:/lamp.pharm.mssm.edu/Enrichr)
—05 o S RS s Gl A ]
by L 4 G5 asseme skel Cewda sl
L 5 A3 esls (/https://string-db.org) STRING
Golo s 5 4G laoslel 4 plaes Gua
Cytoscape Sle S 5l 85 RSen 5 k5SS
L5 (5 dS (Sla 03 et SIUT 51 g ot o3liz
L pasia lsle

Laadl

Ob e Jole slaes, ;5 MIR-6165 . ol
s T47D (MDA-MB-231 (MCF-7) ol

° AG duplex
10 AG binding
1 Enrichment

S ,l3 500 olal MIRNA L 31 L5 )
Corlee Ol s 52 258 ey USRS 4
53 dsle gl MiR-6165 U e Jshu
el 3l Ay (Lpd o axdlS Ao s Qs VSlJ;
Coro 4 A K S S5 S5 b sk
Sy 550 3 L ol b e 3yt e sl
(Bu‘ PBS in}bdb)‘:‘““:’ &'i c.]a.,:>u= )‘ o
.JJ;& Lol C,\.;.Li 4 o)'U .]a.::u 9 o
YY fA cfiw duwb)) Lﬁd}.l—w)\ Lﬁ)bj"u&

A5 IUTY Y sl s Imag) sl 5 L

bl Jos 5 a5
Yo 5l SPSS lsle 3 abe st sdelionsay
ANOVA (e30 5l saw S 515 (olel o 550
Ol 5 bLl 5529 5 wsp g laoy S
Oy sods Waesls rLo.'o' A3 S eslinal aesls (g ls sxs
ol me c]a.‘ o3 slukal Gl sl Sl
s Gl KA an S s 00 5l S S
GraphPad Prism ,i53le 5 51 56T a5 Lajls sed

A ealau A/ J:"l‘_)'.’.)

MIRNA Gas lad3 s »
o315 oL VY I MIRNA Gius il oy » s 2
Shde,s Voo Blus by & slads S eslinl
MIRNA Guas Olgea Lds Aol ol L;L:aali"b:

4.1;-]0 g)'i\ L ok oalaiwl 03l LthcliiLi RN W ub&‘

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.5.439
http://ismj.bpums.ac.ir/article-1-1514-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ism;j.24.5.439 ]

FEE /o O 55 MIR-6165 ol

O‘JKM K) wﬁ‘ﬁ‘

Gladises 53 Ok (o p L3p ¥ Gosms x)s
IB P GO s s balie )3 o8
sy Ol (gubsbas oyseae MIRNA S oL
3 Caolal bl sl e (o =) JK3) (p<e/0Y)
Sho L sk o MIR-6165 ol couls
Slhes i ST o505 08 5 o5 Sladisas
(AUC) s 5l A3 o (ROC) Mo S
(P<+/+++0) 1oy 55 L i, MIR-6165 i,
Ll 55 e MIRNA o5 Jlazml ol s 55 5 3L s
Ol O o 2 milin SObe H5a 5 S Ol o

(=Y SK8) b o hals il

o

10 S
G
S 8- I _I
i
2 6 o
Do —
S H i
'S ® ~
2 & 24
2 04

-2 T T

Non-Tumor Tumoral

Relarive expression of

miR-6165

SosFnd 5 Oy So5055 Slaaized 5 (BT-549
MIR-6165 Ly S sls Ol Weesls . d s 5loes
4 S Oty Sl s slres; 3 (olalre & o
s s BB Sl (MCF-10A) Jl o,
Slad gl o s (Al - K (p>e/e))
LI b sad SIS 503 s b ille (555058
L3 Il A S Sl L dle Ve JIVO o 03 g
9oy Cude Slale Oy g a4 sl 5l Ao s YA
ol ¥ ol s wsad )3 e o3l S0k
33l B Ao )3 YV (650 55 4o K 51 s Al

6()\.})..,9).)\" )Y 6)}.&)34}.)5.1«0)30\ A )jﬂjs

1.0+

0.5

Lanslie 3 v g s slacsl (;.JA;.:“(.JL.‘ o35 b aglie 55 Olig O e Jsha (glaes, (I s MiR-6165 oL, Ol Slases (V 2

sl Wl il

Fig 1) Diagram of miR-6165 expression in a) Breast cancer cell lines compared to normal mammary cell b) Breast
tumor tissues compared with normal adjacent tissue
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Fig 2) a) ROC curve displays the area under the curve of 66%. B) Comparative expression of miR-6165 in negative
and positive metastasis samples (c). Tumor grade 1 to 3 (d). The average tumor size is smaller and larger than 4
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Fig 3) Expression of mature miR-6165 in cells
transfected with recombinant vector

MIR-6165 0ly il 53l s plowil (sla 2IUT L Gollas
o313 OLES (gltulte 1 0 e (g 3ltunlie (Lo gad o
S5 blas bl b 5l Ol a5l ol Ll
L ooj ol e bL3LI (& =Y K2 (P=2/1Y)
(g =V UKE) sz 55T BN (555055 slaar
Sogd Ve 5o Rl Ol ez cnl 02
L O3 Ol BLil cwyp 5o (p=2/20) Lo sdalie
2o bayse s ol il a4 a5 L (55505 o310
ws 93 4 W gad (o dale 2o Bl Y7V 550
5 FSon s s Bl 5l SSE S s el
3 05 0k amlis Ldd ey 20 5l ¥ (g slns
23 Golslas Sl 5 (5 Y IK) Ad el o5 5 52
sdalie o35 53 cpl ;s MIR-6165 Ol Ol

(P>1/00) L
Ol 1l J sk 035 & MIR-6165 2l oy v 3
Faobedd b glalrle s WL miRNA

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.5.439
http://ismj.bpums.ac.ir/article-1-1514-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

[ DOI: 10.52547/ismj.24.5.439 ]

$5 / o O 55 MIR-6165 ol

O Ken 9 ool

CSadl 5 3l e eslanal 3l el
3l 5555 B0 Co &l o 5 U e
SVY ol s oS Al Lasie Pre-mir-6165
ot ol md Sose @ el 87
Ol ool CdS 3l dw &S Shp0 w0 AL e
sl o o g3 SalS ol o5ls i1 = adlate

(u -¥ Jg.;) AL

EGFP-Cel67 pEGFP-miR-6165

e

OD (490 nm)

4 oead W MIRNA 36 0w asis sl
V7 sl 55 (Sl (S 55 0 dsl
sl Al =¥ ISE s el iS5 L il
55 MCF-7 sladse sl ¥Yar s Cls
Sges b ollas 5 A3L e VY 5 A T clacels
Sso » Pre-mir-6165 sl oS, cSaul s
ey BB S MCF-7 sladsle G ol 5l

aJl

1.0
0.8 -o- Control

- pre-mir-6165
0.6
0.4
0.2
0.0 T T T T

2 24 48 72

hour

(@) sk @ zrles () ko 55 0o 655 PIE-MIF-6165 (g5l 55 L oSl 5 3k (F K

Fig 4) Effect of transfection with vector containing pre-mir-6165 on cell proliferation (a) Cell migration (b)
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Abstract
Background: ncRNAs have been identified as oncogenic drivers and tumor suppressors in any type of
cancer. Although many classes of ncRNAs have been reported, most studies have been performed on
microRNAs (miRNAs). miRNASs can regulate several target genes and affect important processes such as
homeostasis, angiogenesis, cell proliferation, differentiation, and apoptosis. Located in the p75NTR gene,
miR-6165 is known to induce apoptosis in colorectal cell lines, and one study proposed a tumor
suppressive role in colorectal cancer. However, its mechanism of action in breast cancer is not completely
understood yet. Therefore, this study aimed to consider the expression level and the effect of miR-6165 on
the proliferation and migration in breast cancer.
Material and methods: Fifty tumor and adjacent non-tumor tissues were examined in the study. miR-6165
levels were evaluated by gPCR in breast cancer cell lines and tumor tissues. Pre-mir-6165 was cloned in the
PEGFPNL1 vector. Next, human breast cancer MCF7 cells were cultured and pre-miR-6165 vector was trans-
fected to breast cancer line. The effects on cell proliferation and migration were investigated with MTT
assay and scratch test, respectively. Bioinformatics analysis was performed through enrichment and hub
genes finding for miRNA targets.
Results: miR-6165 was overexpressed in breast cancer tumor tissues and cell lines. High expression of miR-6165
was directly related to the metastasis. miR-6165 increased proliferation and migration in breast cancer cell line.
Conclusions: miR-6165 may function as an oncomir and increase the growth and migration of cells which
may consequently serve as a therapeutic goal for breast cancer.
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