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ARTICLE INFO Abstract
Background. If the pregnancy attempt fails, it may become a stressful event. Therefore,
Article History: in many cases, problem solving can lead to greater satisfaction and cohesion of couples
Received: 12 Apr 2022 and prevent psychological and social harm to families. The aim of this study was to
Accepted: 6Jul 2022 determine the significant difference in the expression of miR-146a miRNA in maternal
ePublished: 2 Aug 2022 blood between the control and observation groups and to determine whether the
miRNA can be used as diagnostic biomarkers or not.
Keywords: Methods. The present study is a basic and descriptive survey in terms of data analysis.
e Recurrent miscarriage The samples included pregnant women referred to Tabriz University of Jahad from
e Biomarker September 2019 to February 2021. We used Exel, Spss v.21 and Roc software for data
e Diagnostic kit analysis. Data were prepared in Exel software with reference gene and by calculating CT.
e miRNA 146a Were used in Roc software.

Results. The results showed a difference between the control and observation groups.
Early detection of recurrent miscarriage should be used in these mothers.

Conclusion. Through using diagnostic kits of the studied miRNAs, effective steps can be
taken for early detection, prevention of abortion, and reducing the heavy psychological,
economic, and social burden on families. Therefore, it is suggested that diagnostic kits
be made for these biomarkers and used in infertility centers.

Practical Implications. Among the practical implications of this study, we can mention
the diagnosis and prevention of abortion, which can reduce the burden on families and
society.
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Extended Abstract

Background social damage. Evidence shows that abortion and

If trying to get pregnant fails, it can become a infertility have increased in the last decade, leading
stressful event. Therefore, solving the existing  to health concerns. Some of the causes of abortion
problems can increase satisfaction and cohesion of  are still unknown, but environmental, genetic, and
couples and prevent emotional, psychological, and  pathological factors can be mentioned among the
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known causes. Although abortion is a useful
phenomenon and prevents the birth of abnormal
babies, it can become pathological if it is repeated
more than two or three times in a row (recurrent
abortion); it will also need appropriate investigation
and treatment. miRNAs may cause pathological
conditions such as preeclampsia, spontaneous
abortion, preterm birth, macrosomia, and low birth
weight. These molecules regulate gene expression at
the post-transcriptional stage by repressing
translation or reducing mRNA expression. This
miRNA is considered as one of the important risk
factors in miscarriage. The excessive proliferation of
cells affects the endometrium of pregnant women
and the fetus. The importance of miRNA molecules
in regulating the natural processes of body cells has
been proven. miRNA can be related to frequent
spontaneous abortion, miR-146acc in the fetus is one
of the possible risk factors of spontaneous abortion,
and focusing on genetic factors is important in
explaining the causes of spontaneous abortions. To
determine the relationship between mir-146a and
recurrent early miscarriage and in an attempt to
determine the expression level of this miRNA in the
blood of mothers with recurrent early miscarriage,
the researcher seeks to use them as diagnostic
biomarkers in women with recurrent miscarriage.

Considering that fertility is of high value in most
cultures and the desire to have a child is one of the
most basic human motivations, solving the issue of
abortion can lead to greater satisfaction and
cohesion of couples and prevent psychological and
social damage to families. Therefore, in this research,
the researcher seeks to determine the significant
difference between the expression level of miR-146a
in two groups of mothers with recurrent early
miscarriage and mothers with normal pregnancy, so
that if there is a significant difference, they can be
used as diagnostic biomarkers for recurrent
miscarriage with early diagnosis.

Methods

According to the type of research, this study is a
basic study, and in terms of data analysis, it is
descriptive-correlational. ~ Statistical ~ population
included all pregnant women and women with
frequent abortions referring to Tabriz University of
Jahad from September 2019 to February 2021. Blood

samples were collected from 60 women with a
history of repeated abortions (a history of at least
two previous abortions) and 60 normal pregnant
women under 20 weeks in the Molecular Genetics
Laboratory of Tabriz University. Patients who had a
specific cause for infertility or abortion, such as
abnormal parental karyotype (such as translocation),
uterine anomalies, hormonal imbalance, immune
system disorder (immune intolerance or tolerance),
coagulation diseases, reproductive infections, thyroid
disorders, and diabetes mellitus were excluded from
the study. Only subjects with unknown cause of
infertility or abortion remained in the study. In cases
of abortion, the karyotype of the aborted fetus was
also performed. In case of a chromosomal anomaly,
it was excluded from the study. Mothers who had
abortions were sampled at most one week after the
abortion. The level of miRNA expression of mir-
146a in the plasma samples of the studied subjects
was evaluated by quantitative polymerase chain
reaction (QPCR) technique, which is a precise and
sensitive method for quantitative determination of
DNA and RNA.

Results

The average expression of the target genes was
compared in the patient and control groups. The
results showed a significant difference between the
two groups. According to the information obtained
from the ROC software for miR-146a, it can be
concluded that miR-146a can be a high diagnostic
biomarker and researchers can use this RNA as a
medium (medium to high) diagnostic biomarker for
diagnosis in women with miscarriage.

Conclusion

In line with the results obtained for the research
hypothesis, the laboratory results, the analyses
performed for miR-146a, and based on the
comparison of our results with other studies, it can
be reported that the results of the current research
are in line with other studies. So, the results can be
used to identify factors that can reduce abortion.
Considering the important role that miRNAs play in
this regard through gene expression, they are
considered as an important risk factor in miscarriage
and other diseases, and they can be used as
diagnostic biomarkers for recurrent miscarriage.

233 | Med ] Tabriz Uni Med Sciences. 2022;44(3)



YEY-YWY(Y)FF ) Fo) 5ouyai g 350 i (b /4515 ol Ky o .y g (Sho 033y Slinol
P doi: 10.34172/m;j.2022.030 S
o https://mj.tbzmed.ac.ir y
ps://mj /’: "

- .
SFpmkon

gl dlie

35S0 baias b lyslo 1> miR-146a g ,Syloges cealsld suwy

UN SRV ER AT KW IR VERAR P IRVE SR WREYSY- T

‘oo 0315y Sliww! Lusys

Al ol oMl ST oails ¢ yal axlg b poke 0aSusly (JoSUge S 09,5
Ol s By lanlydT (Byws olouly 3T asly alasls slas Sy « S5 wlibas og,S"
UI)JI ‘).BI ‘UAELJ QI)T oKls ‘)m| A>|9 Aglg PBLC oaSils ‘6)9J9,u9)g.w og)fw

oS>

«>9) Sawl §l 903035 (g i plawdl 9 coldy g @loe 3l gluus 33 Blgie e J>
ol olise 33 GibGige wilds ues Baa b yol> Gimghy wles 61Ssle odlgls (claizl g Slg)
slySilogs lgic 4 Nlgise 59530 mIRNA LT aSiul pues g lydle (95> 15 miR-146a smiRNA
.\Ja)f‘ol.'zﬂ 9 IV ‘J);L'S‘og)fga O L b Qg oslaiwl (e=AS

nlony Gaross €9 3l daodly il g s Blad 4 g w03 g3l £95 5l yolo adllho 07409,
3l03yS domlyo 13y oKasls slgs 0 il Jho SO 30 45 6 )I05b (b |y @ades )kl sladiges .auibse
b odléiwl Roc g ¥V dswus Spss (Excel slaylidloy 3l wosls Julod g dyjad g ilosly JuSis
duwlxe @b 5l g @2y (33 b Excel 5181 0 35 Roc g ¥ asws Spss yli8loys 4 399 51 Ju8 ool
Lads @338 pues gly g ttest ogoj BSINET u9[m O (gly b GjLAJDJLOT AACT
i o3kl Roc 1381 o35 35 39290 sloygeil 51 S5logw (lgic 4 LRNA

4 4255 b gl 33 .35 392 camline g JyiS glwogyS o (I3 im0 wiglas a5 waly s puls . lodidl
Olgie 4 Wilgi 0 MIRNA &5 13,5 asio ROC ylidley 5l osol s 4 zolis g osit ploxil gl
390 Mino gholo 53 1350 hiw B3y pasas 1> Ok ¢ bwgio ©yad b) pasas 6)Slogs
35355 5148 o5laiwl

Sy S 3b g wilon 5350 Glopl oo batas 5| (1 Selz o pBimgj ot 33 (g0 aslllae
Slarin cplply tewnlyy layl (g 3l Jgibe Jomxio elaizl g golaibl (slgy bl @ loslgls
.aa)foaté;wl 6)9)bb)5|)c 39 9 dgub sl Lm)s)Los,u UJ| kSl)’ (eSS Lngu.S RV

oyl lyole ho.w)| 6)‘&"““) 9 LS B lgiso EadsS oyl Slee LSL“ML‘J dloz .Ulac dlb.to[_g
13y deols g lwodlgils (1590 3l ()b Jlgs e 45 5,S

el ol uio.a lomiRNA O_".by b\.(h|9> wwlio OLO)J 9

dlio wleMb|

:dllio disl
VENV/YY edlyys
VRN /10 1 yiyady

VEN O sdasy sl

miRNA 146a e

doddo

(950395 biw (uodS] gp wile Sojdlgil Lulys
ol gl g ol @S (39 b segiasSle «suydgs pledls
CSmw bwgs pungigy 3l daye 30 |y oF gle ledsNse
31 miRNA ol ™08 0 eaasis mRNA gly GielS b desys
Loy 2SS lse slads @ i b 33 st ege Jelge
Mamd 0 )8 il e |y iz 9 50k o3 steg T la Jol
ook slanlyd @l )3 miRNA glaJoSUgo coonl

b .xllsiua miRNA " il oy el « O LSL‘DLJSJ-W

Syobb g o badw sl dad 13 a5 sad e ol olgw

ol 0> 55 eSS @ gaoge onl g @l Gl
aslab BLst- bidw d.:)b )'l Syw S Ml o o
e Jolse & sige sasainbs LYs 3 Ll wibye
sy Sy o bt 4281 TS oylal (Sjeleil o S
Lol e i ofolss 3155 5 guSoler el § ol s
diz D38 SIS Jlgio 56 ¥ L Yl Gl & Ghgo 5o
Gy 03l g 390 o3xel 53Se b g 0355 lag Sojeleily

jmohseni46@gmail.com : ool ¢ Jodums odiung *

(http://creativecommons.org/licenses/by/4.0) CC BY 4.0 3ol ginyS jomo s 0y Sy psle ollutily bauogi ST unyiewd b dllio ol vl Bgamo (lalse gly @b g
bl oo 631 Eloyl g Sl e 955 4 Lol 3l 4 45 cnl o ygo 3 g ool GgSym o Slae Gids oS saub yiitio


https://doi:%2010.34172/mj.2021.072
https://doi:%2010.34172/mj.2021.072
https://mj.tbzmed.ac.ir/
mailto:jmohseni46@gmail.com
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-0312-6261
https://orcid.org/0000-0001-8434-529X

u‘)&aﬂ) 9 Uiln cdl)’ S d Sliwl

=9y ol 3l abiw 655 ol pKmag; sais b
3355 6:Sole s elaizl 5 Sl

BLIE-TY

b wlellhe siz Giagh 9 4 drg b delao ol
Siusnan=arogs £ 96 3l osls Julod g dyjeds Blod 4 g 035
25 b ghls (55 5 45k ol @i ylel aselz adbise
3 S 0e) gzl o el Sz @ sauSaszle
S ealy slaz JoSIse Sy oBinlesl 3> ol (s>
¥ ol aible)y S b aile b @l 1 3l e gladises
©5lRez «idd Yoy b loyb @ils g (L8 biw 3y
Sl g Baims Bad 330 30 «glopdigad plal 3l S8 o
9 i Byl bl 4 385 g gole wixuogs 0ol cuwwd 4 2l
SalST coley 3l plwebl o dobeoley 08 43S 5 3l ow
©slgaz S8l el (o> sladigal (Ealins 1> =Sy gly il
6ol ool 5 6)9bb wliubins Sie 3> (guSdigas 0
U A eloge &l 3l 5wy plal 50 alasly Sl
Sy sein cde &5 Gllew wcusly dolsl A9 olosiawl
28) calls Jloyisue alionls ks caals badw b (5)9,bb
Gase Plei pas ey glaglegl (pomelSaluslys
(el puldes b Joxd pac) ool s 53 M
(5389385 Wizl Slie wlgs lacisae (golisil glaglan
oS 3)lg0 Lais g w5 i dsllao §l oy 5 ugiale ol
=l plasl gly g aisbial gl biw b gio)bl wlde
o olioglS 30 biw dylge 35 .8l 8L aelllhe 43 gasy
09590955 JlogiT 3929 yz0yd U gy 00 el oy batiao
olighlS dom «§ Slboss bhidd g odus Bis> dallae |
ol 4 gylapdiges bl .wssle 8L a=llloe 4o cauiils Jloy
iSlas g 0alidl Blasl bdw oyl 33 45 g3ly8l 45 3y g
b gyl pdiges baduw il dey dien SO

poSy sladbs 30 wer gladisel gyglrex Sl am
b g a8dd Ve wae b bl j99gus0lw 4 (5ml),ISEDTA
@ ) (wdl) Gy gilo 9 0355 jodouyibe (12000rpm 495
|oL?J| oles B ol 4o PO905 Jéie RNase free iguigySue
RNA zlsiwl gly pad908 033 = Avyind 33 (g Jolyo
Jg«azo Exiqon vedbaek 43y RNA isolation eS| (Solw |o‘.3
total ) Jskoo o5 (5 RNA zlysitasl s olisl (Sloils y58
9 &S bl RNA (phaviwl woS gy ulely RNA
831l @3y90 CDNA i  puses

miR-146acc il awsly bl iz 63954395 1ySo biw
9 WAlud (§95>Adg> hadw yhs Jleisl Jelge I s 3o
gobiv Jlo auog 3o Sy slaygiSle oy 35503
5> ohlfen 5 eSSy Tl pae G949
39 lamiRNA L)"l UL\J Ul),uo 45.\3.\:w) LCSwt) UJ' A 39> (GadS
wolete b Shol> b 5 b duslio 43 54 biw b o
VP g dusly 3> 3l o ole miRNA Q slaed opl 5l 9wl
33 o hlSad g Syl bsle %l qiils ol LiolS miRNA
Ul9—u€« 4 lamiRNA 45.\.\.\.\.«0) Ao UJ| (53950 dllas S
wad sl o Sl gl 45 e ) pae laySilosy
odlaiwl 43S bt dlos 3l g)lob @IMusl 3l opSa o
B3y doed (pl A g5 §a8nS 43 oy Sed g Kb (g5 M0y
g miR- 29a-3p g miR- 23a-3p) clomicroRNA ly (e <5
b oo bliyl (miR-466-5 ¢ miR- 127-3p g miR-100-5p
@y lopl glgie il 1yls e Jlasl il g 555 laiw
oaliiwl yySo biw oBindg) pandd 3 nloySilogs olge
oS 33 hlSes g g9l ™.03,5 13S0 bt sly e2leing
miR-146-5P Ly (e 45 Sdwy douis ol & 25315 loL’?jl a5
Sl @ S cumes b duplie 33 5386 bsw b lole 3o
b sans 3 ohlKen g Kb Mewl 03,5 Taw Luals gobs
))SA 1Y L\ U]am 09> 6[.::3 miRNA ULu ul)_uo .bl.u)b) ulg,&
s ol @ oz kel 2l Wgy 2l 5 g3gmad9>
Loy 5o miR- 486-5P g miR-127a-3P ylu a0 45 3wy
4i8yS )15 ¢ 53S0 atiaw 0uisS Grwiyinn Joloe Glgie @ Wlgie
béw b mir-146a o blsy cues Goa b Saagiy "ogw
092 >3 MRNA ¢l ol line (s Sam b 5 lSisg 55
@ygo 3 oS el ool 253 @Kiedg) 5y bt b sl
wais glaySilegn Hlgeds oyl 3l Glogiee blsy)l dg>g
ol @ amgi b oogd oslatwl 5)Se hiw ghly glaeilsys
69301 9 ol Jlayemy b Gl 5l leSiayd w51 35 (6950
Jo ccwl Sl gbSime cpyiswlbol 51 SO 25348 ynls
9 waldy w9 @8lge 5l gl 3 Wlgie puiz i diue
9 Sloy (o2ey Glacuwl I 5 03035 (neg) sidw el
ol 30 Saeghn oplply tules 6uSol> eslgls elois
miR- ole olise o sldme wolds puass s & Ligh
L O‘)JLO 9 ‘olimo9)' ))S.o baw b Q')blo 09; 99 3> 146a
I.KbQT )'l )bulszn ugLoJ 3929 WHgo 3D Bl Us:_u.]o LSLQl}
9 dgw o3léiwl ))S.o Law L5|)? (eSS L_;Lm)f)[,og,u UIS": L

YO | W oylass €€ 0yg0 )J)uuLJ)J/Oj.ZC olLeils sy dlro



U\)KA.Q: 9 L_;J.,o csl)‘ > Sliwl

sy 28S ol ouds zlyiwl GRNA DEPES water .stain
Y 3BT J531 0BT U5 95 2 03 zliousl GRNA 30895l
8 0ydS s95ly 3 eolail b oyl dugs gly o solaiwl suoyd
sldie @3S Jiie ol U515 4 5 0355 09 13T 1080 05
p> Z e dlgiwl o 1y 10X wdale b TBE 480 5l yid o Ve
GLOJ b heater S99y ¥ U'I)l ER903 aslal u.l)l d:>|b 49 05)5
b 51 53 Jol5 job 0 5,8 15 eS8 CoVer i
s oMb Sas g JolS o Jo 3l e 038 J>TBE
g e Ve ylade g yidgySies /Y o5luil 4 stain safe DNA 5,
clgSs 5l g wwS wlel Jglxo J5I5 4 DEPES water
3 ol ool 5o ladile Mud o5 LJB U5 4 J5 Sy o
S ol @ J5 ot 3l dm awd didgy (Qdg) ddyS
3l &S gam b X wdale b TBE ,8b b SSB 51y g awn Jaiw
P> e 5lade b RNA Sl diged yo .o y 39 YU J5 edaww
3g) dbgire Salz J5I 4 g odids S5 Loading dye | 59>
lodiged (pumo i 438y 55 43 ladder gly 15 Sals> SG o
99 dgd> Lméugm Saul )| A . AAD run dsc\, 393> )L\Jg 39
o @ J5 o S hgels olSiws 50yS b |y J5 5l pow
RNA @ bgie glasib ygas 51 B aw Jaie eS1s J5 oKiws
Ohovuw eg> DNA Jiw  glp 335 Jolbs olaebl
S5 S5 gly DNA - i solais! oS 5l miRNA L
s o3l lmiRNA

Slaseolys 51 oolaiwl Jdo 4 oS ol 3l oolaiwl cujo
GLm)Agl),g sl> 4 stem-loop 6‘.%).0:)‘):}) l>miRNA u»obabl
Jzlye soled 09 caolais! Givlidl egs> (UNIVERSAL
Gl & 8 el il balyid o g 392 305 53 < (59,
2 9 oxd 4l Allar CaiigSie 93 (wyy Moo Bgal
4 3 8Ll o (e GRNA I 055550 | ooaig Siase
Mir RT JoasSe ) seel 5l yidoySae V0 gl oig)Sine

Y youlys 3l yidg o V/o ©99 OouigySiw @ g stem-loop primer
.4 48Ls| Housee Keeping RT stem-loop JgogSiu

oJ.SL.U) ),‘..J9)i.uo v¢/o b)bm uT b Lcuug,ug)im P>

Yeglod 33 4885 0 wao 4 g diw lbogdg S wiyd o
39 i spin lygd ldgs (o o awsldS oSk 4y
iy |y oooSig e 3 (a3 €idliS (uSb (5lgS
Lod g dads Ve loy 3o o)) (led JSTgys Eubb g 03,5 (paaws]
518 JSoluleys 10 (433 Ve Lod g 48185 0 oy 33 (e g VY
3 ole ¥ B yiSTas ool wuws 4 cDNA Jopamo udd50
SIS gl 5 039 1SS b SlSile dzya-Ye )i

S S ¢l @ (total RNA) Joluo 015 GRNA zlyziwl JSSg 5
245

yidgySao 0++ @ |y (whole blood) |ol.‘i 09> yidg S Ve
‘ﬁga)f 0S5 (295 4 g 035 d8libl Ligyig ySue 5O lysis Buffer
A yuSTyg [dame G g 0awd 19SSl Ul slod o 4885 SO

9> 4 g 03,5 Lyl Precipitation (8L yidgySue Y-
20905 (SS9

ubgm 9 03ld )|)§ O 335 3 |) (Spin Column) (-ygiuw
b 38Ul gled 3o asl Ve g 03,5 adlal ygiw @ |y GosigySie
b ogiw 3 whgize uw 9 03,5 Joaupile 1Weer rpmygd
o9 >

slod 33 43l Av g 63,5 a8lisl Wash Bufferl yidgy,Suo Y-
y g 33 whgize g 03905 joayilu rpmIYees 493 b &Ll
oS Jl

slod 3o 43 Ve g 63,5 a8lsl Wash Buffer2 yidg,Suo Yoo
y g 3 whgize g 03308 Jodpgile rpm)Yeee 453 b &Ll
oS Jl-

Slos 39 488 ¥ it 4 3 93,5 o |y g 5 obgions
9 dgb S ggiw U @3S jedoptle rpmIYeee y95 Ul
28 wal Iy oiaw 323 o

013 58 sl i) heo 10 ssisySian 33 | s
4 23903 48L| Elution Buffer yidg;So Y0 (ygiw 3Sye 4 g
I8 S sl 4y 10 gles 3 heat Block 3 448> ¥ waw
el

12000 rpm 593 b LI slod 43 488> ¥ wae 4 cwolgs 4o
2355 305k

oSiwd bawgs oais zlyiwl RNA lise g (ogls (s
:oé)fﬁl:;jl)g)' & 3 4 drop Nano

o3 zlyiwl GRNA codsS o cuaS s ly 45 ol
Nano Drop ND-1000 lwgs dl>ye ol .wd8S wigo
Nano drop technologies, Wilmington, DE, ) spectrophotometer
Gl bawgs diges | Y/AA wdy dloyo ol 33 128)S plail (USA
i yiuo Sab olgre @ yhio O b ol lawl .o 43 yaie
2l o8y 33 oauis dugd s RNA dgas (5355 Hlg b o g
33 .(260/280 OD>1.6) dol cawd 4 (ool g (e 4 bgyyo
oS g oad Zlyiwl GRNA I yilgySae ) jlade colg
«stem-loop slayaslys bwgs (ingy cuw) eSwis cDNA jiuw
RNA 3089y8)l wdndy plal Sy Sy (wluly
3331 9150 b s Uy 55T 5 g 3 o i
DNA safe .Loading dye .Ladder .TBE ,9L «(Agarose) )lﬁ

Y oylad €€ o)gby}d'uﬁb;g/oglc ol&eiil> Sy dlzo | YV



.le&am 9 Uilo ool)‘ S d Sl

553 @ @Y i oslal yiogidg yiSawl olSws 3l sast zlyaiul
JsSUse stilo> gy ol okt 155l iamlyse < caud
Yar B AY o5l 15 oads zlyinl glacdale 55,3 euais RNA
Sylsibil JSgy ulwl » .39 (mg/mb ydoySae 0556
33 o 033lg Y1/YA« 250 Jgbyd a5 (RNA Sdo cows
390 LiwleiT Jolpo dalsl gly 59y 48,8 4148 Y/Y 5 V/Y o5b
25855 4138 oy

iSS ySlae e g 5 wds il Glebl g
Y 5,67 Jj sos BHK 5 a3 @ baye RT PCR wYsame
cunl 03w 030 lis V S 33 oS yobles LBaxs 39 Juoyd
&3 iz YO 5 A0 Jsb b olaashs o 5855 oy
sledigas b olyem 45 30 cawd ¢ HK g logy3 sl casdys
el (bles oy ¥ 5,8 5 g9, » (NTC) c DNA a8l6

Bged gly cli;i.w&j >9y> (Amplification plot) 1555 dad
o 031>l V JSis 4o miR-146a (5 4 bgyye delllas 3550
ol

Sly oKiwd 5l oz9y> (Melting Curre) wgd i
33(82.39) miR- 1462 sloyj @ bgyo dellas 390 glodigas
ol 0ds 00y UL.w Y JS.w

Orizad A (583 Sl azyd -As 38 wse Vgb
Housee Keeping g microRNA ly solais! gl <DNA
> mir-146a GmiRNA 4Ly a0 3950 el lojen @y
(qPCR S5 hwgs dellas 3550 348l slawdy slodiges
Uhg) S glgie 4 SSS ol 3l o3gzel =83 518 syl 330
D950 03l&iwl RNA g DNA ;oS (yusi gz (ol g §80

loaisls

croud 93 35 Gz sl 3ls g0 sleodls ol Gaiss 4
Gob 3l SelSges glaodls Jol iz 13 2035 ylrez
Caud 13 5 235 Golger Logae lagd 5 dwlinle
» e slguwy 3l w easlie g JuS gladges I egd
ol Jac @ 535 (ys> lndigad 3l @i balyds (4392 hld g0
buwgs ol Gly delsl 33 g 03,5 2yl Total RNA o g
Bados dalal 33 .edyS 8wy 3490 oKiwleil 43 RT PCR
9 425 w8y 518 Julod g dpid y50 ceomd 93 53 ool
Spss «Exel slaylidloy @b 3l sxol cuwd 4 glaodls Jul=s
wyge @ gl @ aolblhy 45 13,5 cleil Roc g VY asus
A o> dislayy Sluads

sdline 69,5 33 45 35 (lohhdw dlaws)yySo badw 3y90 3O
OrieS 9 W olaed 4 badiw crayidig 095 (el 33 392 03 w2
CRNA cuasS g cdale e byl gly ccwl ¥ odlass

Amplification Plot

65,000

60,000

55,000

50,000

45,000

40,000

35,000

Rn

< 30,000

25,000

20,000

15,000

10,000

5,000

-5,000
Q

Legend
[-A B lc o M HF Ec HH

adiges gly miR - 146a 5 Real Time PCR Jgamo 1655 dedss 3 S

YWY | W oylows €€ a)gs).:)u‘_,fwy/oglc ol&ils Sy alxo



lSAm9UiLODQBWJl:LM)|

Melt Curve

23000.0

12000.0

13000.0

Dervafve Reporter (-R)

=o000.0

3000.0

sa.0 2.0 7a.0

T
Tempersture (°C)

7o.0 as.a s9 .0 aa.0

[Py = I EHE o Il E EE- EEc A

lio a5 sl 13 4 @Y el o 03l s Alas g0
GMis] g )luime mhw ol ogas sa b 43 &S Pvalu
-0 3| 35258 1 45 w30 ol |y 095 99w 0eSike
odlaiwl t (4903l 3l Sl dunlie gly cwol Hldgime il

ol odui

0.50  (a)

0.45 P =0.209 l

0.40
0.35

0.30
0.25
0.20

0.15

0.10

Expression levels of miRNA-146a

0.05

0.00

RPL patients Healthy control

Jyufs)Lo.u 09;93 3 mirl46a I3} ULu U.&Lm Ry JSJJ

9 &/¥YY sac b yly Fold Change jlado miR-146a (ly
¢/¥Y) yuolS jlado miR-146a 43 45 a3 0 ol 45 P= +/).Y

abse ply

ladiges gy miR - 146a 5 Real Time PCR g imio .Y S

09,3 33 miR-146a gly RT PCR 3l sanl cuwd 4 zoli
355 b 59,5 15 T ol @i o5 10,5 ssnlie g JyiS
Sl PFNT e ey MYV le o cpyieS
oyieS S 6955 33 g ibise Y10+ slime Blyssl g YY/PAY
9 VYV (1 Slhie FWNT Gl waws ey VONA oo
05 o by xSl 35 W S 13 wcwl £/0aY o Blyssl
ol 0au 0310 ULA.U.\ oanliue 9 J),uS LSL‘D‘C‘S“-" 39 ).b)JA
22105k ghole (s> 59y 3 i8S wyge dallhas 4 azgi |
093 I3k ghsle 35 Fo Jolid (slow) osmline g JyuS 09,5 9
353 35S0 b b o)l (55S) 5Se bt
Y o S 09y (gly i diels &S (wdn VY 4)) ol
¢. L_,” Yy O ol og)f L_gl)g ) diold 9 casld )l)é ey
4o ly 45 Real time PCR SsSS pladl 51 (uo smaasls 41,8

abdle 48 Fo g

ol Cuwd 4 g miR-146a oy ls duolio johiie 4 ladiges
SPime Gloegles oS 13,8 jasin JBise gloy) geCT

ly < ol >9>9 0f ol sl eanlie JyuS glaog)S oy
|)9 J.ub g0 (+f+++) ahw 3 L;)lbus&.o ugLo.» miR-146a
S Y o) Gub)bw)a bocy b CT pSilee dulio &S s

ROM FXW RN

JyisS 9 slow 0955 35 15 3390 slay3 ol (1SSl dunlio
G, 30 mRNA @ly € 9 ¥ sl S 45 o5 035 ol

Y oylais €€ 0ygd );)uuﬁu/u/oﬁ oleiil> SN dlzo | YA



u‘)&aﬂ) 9 Uiln cdl)’ S d Sliwl

Slgige oee 5xSo b ons plail wligss ol

13 wles 3ylg lmoslgls 4 clainl g Glyy omgy sloamel
oSy o gy & Glelge Lol 5 pge sol ol 4 (yizlog
5 S @ ylo Jlo 5 dlis ol g 3 il (5y0l 38
280 Ol 4 4298 bl ol g by si9> sla S
dlgie 4 Byl pogas ol 35 i ole Gub 3l lmiRNA <
slest @ agylen 3300 9 e b 13 pge (6918 Sy
SMIRNA 4l (63Se3lal & §imo wde (pom 4 .ol
biw b ool 0g)5 93 35 (gildiime wigldd (el gz slae
355 ol @il saub (Kllo b sl 5 olSamsg; 5K
ssSlegn Glaie @ lagl I lbogime walds sezy wyse
@ ls gliwly 3o o9 oolaiwl e biw gly (paixds
s 4 Enleil s o Baixd 4usyd sly odel cuwd
9 920k Gadss amiR-146a (gly oad plal glaJulss g ool
miR 14, T > g miR- 196a2T > C pundygo b blsyl &5 ofylSon
§39>4395> Suuyy b |y miR- 499A > G g miR- 146a > G g C
3350 adw b miR-146a 5 Bdwy doed (ol 4 g 25503 (swyy
Ol & swen 5 "yl (swen g LIS i g3g409>
G caws ollow 30 miR- 146a yol> Gabss 43 oS cwl Juo
o ©PGme bl wlgige 1408 5y gl (elS JyuS og)S
Oied il dbly dgmg 43S biw g mRNA pl olo
9 S gaimd b ol i 50 wolis bl 4 yol> gatios
38 hlSen g Sih Buind izen M3l owen hlSen
oS B3y ad ol @ po ol 1 392 guwed yol> G b
logyT 31 45 wisin Gy poo sloySilogs (lgic 4 lomiRNA
dloz 3l ©lnb @Il 5l gnSin o arsds ly lsie
b o 35 hlSan 3 56l5 ekt V.S oolinal ;5o Lo
By doxd ol @ 395 G 13 58 gl 39yl Gaind
b auwlio 43 53S0 biw b ¢lysleys miR-146a Hlu lie o5
Gudns Ml @l jralS ooy ylade 4 JyuS cuses
092 GlemiRNA gly olise b3l dlgie b «5 o]lSan o SIL,
2 g BaioS b 3w plail (69954395 53S0 b b Jarme
@ oldizmo b5 Gadod ool 35 [ 390 gueon G Jgl doyd
olgie @ wlgize sy 390 GLemIRNA € Sy daxd oyl
Vg 48)S HI5 4 1ySe b 0aiS Guaohe slaysSl
5 ublSen 5 sz(lon buwgs e plail wlindsd 1> oo
b oplie 2ls ghlfen o oSz bugs o el guds
9 97 lop Bz 3O ohgdy el wuwd @ yol> Guiss

100 @ .
rd
. rd
80 - ”
L -
2 601 e
= .
= .
S 407 »° Auc=o0.616
w s Sensitivity = 75.00
20— ’ Lo
7 Specificity = 56.67
rd
0 _I-’ | 1 1 1 1
0 20 40 60 80 100

100% - Specificity%
ROC I8l 035 7955 slages . F S

Z % 4 miR-146a gly ROC ,li8l0y 5l ool s 4 wleMbl
ol g3
miR-146a |Auc =-/s¥sA
PValue =o/000
< 0/95 CI =o- /[-YFSA/OFSA
Sensivity =Y0
Specificity =0s/sY
CUT OFF VALUE =<Y¥/Yo0

miR- 45 83 douis (g3 0 odel cauwd @ dlacl & dogi b
olssme g auib Wlgise Vb @ bwgie saxis (S)logy 146a
bugie saxis Slogy S lgie 4 RNA (ol 5l swlgise
odlatwl 43Se basw b by 30 amas gy b @ lwgic)
Spss 5l38loy 53 t eail I LimgR Jlsw @ Clez sly anles
9 wied 5l sdel Cuwd b 29y 45 W3S eolainwl VY dsws
ol (1:SSke <5 39 2y ol @ odel cwwd @ glaCt Julss
Og)f)») 9’/YY\ i‘/\'\YV )I.A_\J 09)?)3 odol Cuwdy (MeantSD)
by‘y (Pvalue) L_g)bo:\m aJaw 9 caol /YA o/ PYEY LJ)"'S
REWHRYA A

0955 30 45 3gib 0 01 odal cuwwd  dlael 4 eglie b
9 o 039 uik:blfk_;bb J)J;\So9)§4; s UL"’ u,\i:lm)l.o.u
uAl 0ol cuwdy (P-value) L;)bu,’&o @b,w 4 cobe b US.J
Cawd 4 Pvalue lyy axobs0d slogime @adsd opl 30 wglas
b8 Jod b8t edgum0 55 g wibise +/+0 I 335)5 el
3550 318 Jo:d 3390 y0 (1838 9 3y GBS 4uyd 118 3yl
ol Slgise LT Sl g yols gaiss byl ¢ cobie b adl
)S)Los,u JJISJUA aS S b 4,\9)? )l).Q 8999 dy90 miRNA
39 odlaiwl Klgs o pandsd

YA | Y oylows €€ 090 )J)uuLJ)J/Oj.ZC olLeils sy dlro



UUSA.&: 9 L_;J.,o csl)‘ > Sliwl

b B oo saliiwl 4,So basw b (b5 33 ployd g plwlus wpgs
oz ol g oloyd @ Glo Gab ol 3l Geleine lwld
1y ael g 23338 xals b g Slol> cundbsa b g 03505 SaS
9 0553l 4 bl SaSy 3,5 05 edlgileg gy Js 5o

2908 e ol S edsS

9538

o33y sl Ly 633555 Aoy 5l 4id)S yy yol> g
olgis ol 30 45 galydl Goled 3l ol Sy aidy 3o (S
gz e Juoy 9 cwly | przen g 89S Sy
il 3585 Lo 355 ol

aligTaesy eyl

shzl (Phb e sa22 g (Slo oolj s sbiwl Luyy
938 9 Gilosenl s v e aols k= o g
5 359 allae dihaio (izen il oage y |y aelllbo uwyp
Iy aelllao g dwals s aellao gjlamonl 43 soljgres! 1S
..Ailob)f ..\,usb 9 o.&j|9:’>

Sl glio
3 Jlo coles

w031 (533 pwyiand
3 Joime cuwlgmyd wygo 33 yols dellhe glaesls
350 dhl bl solawsy

SW| wlasbe

olaals iy sl yig i 33 EW! lojl dieS ) dellas (4l
3> IRIAUTABRIZREC.1398.084 dwlud b 335 aly (sodaol SfiT
el o 3awy Cogas 4 VWAN Y40 o)ls

&le oyl
ol Lol g @B 5l bl gl 5 5yls 0 Llabl lelse
Dyl 292 Al

References
1. Deyhoul N, Mohamadd St T, Hosseini M. Infertility-
related risk factors: a Systematic review. International
Journal of Women's Health and Reproduction Sciences
2017;5(1):24-9.

Shls slow 09,3 3> miR-146a 45" Baumwy dows oyl 4 () Ken
Gz s 3 hlSen @ LSHb Gads s g oy pialS
oSilosy Glgic 4 |, mMRNA § Sge5 sl |y yols
dlaz 3l glnl oYk 5l 6Ky 9 pasds sl ads
9 SihsS Geind Zll (izen Magel (Bymo S b
Gz 33 35 gl 09 guen @i ol 2l b 58 ohlSen
b o Jlsl 2o g 5550 baiw b Gesliue bl 39>
sarzad 3z glaypl glge @ ) lmiRNA g w59,S
2 oizmean 23983 (Syme 13Se haiw gl ezlging
o go> sladslw 33 S hles g gremollae wlad=s
slow 29,5 33 miR-155 g miR-146a 45 ols lis 03,5 el
38 @atins gl el g Wladly le LuelS 3 0g)S @ s
3B 1y Lo ool cuws @ gl g 99y guon Lo Guiimd zulis b
% LmiRNA (18 55 ghlSes o LSk lsilo @iz 3 .95 0
bl oS 0 aglbe Slols mls 45 laSlegy olsic
silgise BmMIRNA o5 5g ol 5l Sl oyl wlibss
s 5| S 9 asitd sl G pae sleySlese
G825 2l b 35 s ol &5 i 5,5 g dloz 3l gyl
5 ohlSen 5 gramallue wliizys by Mop sues yol>
G855 b gunads 9 ailine 2l 3 Sl 9 G BB sao
390 MIRNA (Lo (e 35 wolad 35 oyl i sawd Lo
lomiRNA 45" Sdwy doui ol 4 g 03903 sdmline |y usyy
biw gilow b dhly 3o Gaxas glaySlegs ol 4 wwlgise

"abb eolaiwl 3590 oKimdg 5 ySe

(S A
oniewlel 31O Wiy8 graly o cwly B o Wb
caSis b Kol gy (35 551 g sl Gladl oS
cel g oad (has hows dise So 4 Nlgise d9d 4zlse
9 Gloy (o> sl 39 (nzg) Sloy ot 3o s
i clmoly oyalply 35 3ylg dmols g lmoslgils 4 elois]
9 0leyd 53 slaamNo l8 155 Slgise 550 bt plSim 39
38leys 3l onol cawd 4wl 4 4z gs b bl awsly ¢S
3 miR-146a lu ols ¢ colic b dgds0 Sy ROC
saxis ySlogy lgie 4 miRNA (il 5l 4,8 Jadw b oyl

2. De Pol A, Vaccina F, Forabosco A, Cavazzuti E,

Marzona L. Apoptosis of germ cells during human
prenatal oogenesis. Human reproduction (Oxford,

Y oylas €€ o)gbyy'uﬁbyloglc o/fw/.)uﬁu/uct[zo | yeo



-ob

msélnodbwdt\ml

10.

11.

12.

13.

England). 1997  Oct doi:
10.1093/humrep/12. 10.2235
Qin W, Tang Y, Yang N, Wei X, Wu J. Potential role of

circulating microRNAs as a biomarker for unexplained

1;12(10):2235-41.

recurrent spontaneous abortion. Fertility and sterility.
2016 May 1;105(5):1247-54. doi:
10.1016/j.fertnstert.2016.01 .028

Stephenson MD, Awartani KA, Robinson WP.
Cytogenetic analysis of miscarriages from couples
with recurrent miscarriage: a case—control study.
Human reproduction. 2002 Feb 1;17(2):446-51. doi:
10.1093/humrep/17.2.446

Song T, Liang Y, Cao Z, Du W, Li Y. Computational
analysis of specific MicroRNA biomarkers for
noninvasive early cancer detection. BioMed Research
International. 2017;2017: 4680650. doi: 10.1155/2017/4
680650

Kaser D. The status of genetic screening in recurrent
pregnancy loss. Obstetrics and Gynecology Clinics. 2018
Mar 1;45(1):143-54. doi: 10.1016/j.0gc.2017.10.007
Hosseini MK, Gunel T, Gumusoglu E, Benian A,
Aydinli K. MicroRNA expression profiling in
placenta and maternal plasma in early pregnancy loss.
Molecular medicine reports. 2018 Apr 1;17(4):4941-52.
doi: 10.3892/mmr.2018.8530

Stephenson MD, Awartani KA, Robinson WP.
Cytogenetic analysis of miscarriages from couples
with recurrent miscarriage: a case-control study.
Human reproduction. 2002 Feb 1;17(2):446-51. doi:
10.1093/humrep/17.2.446

Lee YH, Kim JH, Song GG. Meta-analyses of
associations between interleukin-10 polymorphisms and
susceptibility to recurrent pregnancy loss. European
Journal of Obstetrics & Gynecology and Reproductive
Biology. 2016 May 1;200:51-7. doi:
10.1016/j.¢jogrb.2016.02.032

Elovitz MA, Anton L, Bastek J, Brown AG. Can
microRNA profiling in maternal blood identify women
at risk for preterm birth?. American journal of
obstetrics and gynecology. 2015 Jun 1;212(6):782-el.
doi: 10.1016/j.ajog. 2015.01.023

Li H, Ge Q, Guo L, Lu Z. Maternal plasma miRNAs
expression in preeclamptic pregnancies. Biomed Res
Int. 2013;2013:970265. doi: 10.1155/2013/970265
Schaefer A, Jung M, Kristiansen G, Lein M, Schrader M,
Miller K, Stephan C, Jung K. MicroRNAs and cancer:
current state and future perspectives in urologic oncology.
Urol Oncol. 2010 Jan-Feb;28(1):4-13. doi:
10.1016/j.urolonc. 2008.10.021

Torio MV, Casalini P, Piovan C, Braccioli L, Tagliabue E.
Breast cancer and microRNAs: therapeutic impact. The

15.

16.

17.

18.

19.

20.

21.

22.

23.

Breast. 2011 Oct 1;20:S63-70. doi: 10.1016/s0960-

9776(11)70297-1

.Tomari Y, Zamore PD. Perspective: machines for

RNAi. Genes & development. 2005 Mar 1;19(5):517-
29.doi: 10.1101/gad.1284105
Calin GA, Sevignani C, Dumitru CD, Hyslop T,
Noch E, Yendamuri S, et al. Human microRNA
genes are frequently located at fragile sites and
genomic regions involved in cancers. Proceedings of
the National Academy of Sciences. 2004 Mar
2;101(9):2999-3004.doi: 10.1073/pnas.0307323101
Zhang L, Huang J, Yang N, Greshock J, Megraw MS,
Giannakakis A, et al. microRNAs exhibit high
frequency genomic alterations in human cancer.
Proceedings of the National Academy of Sciences.
2006 Jun 13;103(24):9136-41. doi:
10.1073/pnas.05088 89103
Gottwein E, Mukherjee N, Sachse C, Frenzel C,
Majoros WH, Chi JT, et al. A viral microRNA
functions as an orthologue of cellular miR-155.
Nature. 2007 Dec 13;450(7172):1096-9. doi:
10.1038/nature059 92
Jeon YJ, Kim SY, Rah H, Choi DH, Cha SH, Yoon
TK, et al. Association of the mi R-146a C> G, mi R-
149T> C, mi R-196a2 T> C, and mi R-499 A> G
Polymorphisms with Risk of Spontaneously Aborted
Journal
Nov;68(5):408-17.

American
2012

Fetuses. of Reproductive

Immunology. doi:
10.1111/aji.12005

Ryan BM, Robles Al, Harris CC. Genetic variation in
microRNA networks: the implications for cancer
research. Nature reviews cancer. 2010 Jun;10(6):389-402.
doi: 10.1038/nrc2867

MW Z, MJ ], SC Z. Associations of lifestyle-related
hsa-miR-149
polymorphisms with gastrointestinal cancer risk.
Molecular Carcinogenesis. 2012 Oct;51(S1):E21-31.
doi: 10.1002/mc.20863

Suzuki Y, Kim HW, Ashraf M, Haider HK. Diazoxide
potentiates mesenchymal stem cell survival via NF-kB-

factors, and hsa-miR-605 gene

dependent miR-146a expression by targeting Fas.
American Journal of Physiology-Heart and Circulatory
Physiology. 2010 Oct;299(4):H1077-82

Avery S, Zafarana G, Gokhale PJ, Andrews PW. The
role of SMAD4 in human embryonic stem cell self-
renewal and stem cell fate. Stem Cells. 2010
May;28(5):863-73. doi: 10.1002/stem.409

Zhong H, Wang HR, Yang S, Zhong JH, Wang T,
Wang C, et al. Targeting Smad4 links microRNA-146a
to the TGF-p pathway during retinoid acid induction
in acute promyelocytic leukemia cell line. International

vey | ¥ oyl €€ 0ygd )J).uuLJ)J/OElC ol S dl=o


https://doi.org/10.1093/humrep/12.10.2235
https://doi.org/10.1093/humrep/12.10.2235
https://doi.org/10.1016/j.fertnstert.2016.01.028
https://doi.org/10.1016/j.fertnstert.2016.01.028
https://doi.org/10.1093/humrep/17.2.446
https://doi.org/10.1093/humrep/17.2.446
https://doi.org/10.1155/2017/4680650
https://doi.org/10.1155/2017/4680650
https://doi.org/10.1016/j.ogc.2017.10.007
https://doi.org/10.3892/mmr.2018.8530
https://doi.org/10.1093/humrep/17.2.446
https://doi.org/10.1093/humrep/17.2.446
https://doi.org/10.1016/j.ejogrb.2016.02.032
https://doi.org/10.1016/j.ejogrb.2016.02.032
https://doi.org/10.1016/j.ajog.2015.01.023
https://doi.org/10.1155/2013/970265
https://doi.org/10.1016/j.urolonc.2008.10.021
https://doi.org/10.1016/j.urolonc.2008.10.021
https://doi.org/10.1016/s0960-9776(11)70297-1
https://doi.org/10.1016/s0960-9776(11)70297-1
https://doi.org/10.1101/gad.1284105
https://doi.org/10.1073/pnas.0307323101
https://doi.org/10.1073/pnas.0508889103
https://doi.org/10.1073/pnas.0508889103
https://doi.org/10.1038/nature05992
https://doi.org/10.1038/nature05992
https://doi.org/10.1111/aji.12005
https://doi.org/10.1111/aji.12005
https://doi.org/10.1038/nrc2867
https://doi.org/10.1002/mc.20863
https://doi.org/10.1002/stem.409

ohKen g Slo 035 s 3wl

24.

25.

26.

27.

journal of hematology. 2010 Jul;92(1):129-35. doi:
10.1007/s12185-010-0626-5

Sun G, Li H, Rossi JJ. Sequence context outside the
target region influences the effectiveness of miR-223
target sites in the RhoB 3’ UTR. Nucleic acids
research. 2010 1;38(1):239-52. doi:
10.1093/nar/gkp870

Rah H, Jeon YJ, Shim SH, Cha SH, Choi DH, Kwon H,
et al. Association of miR-146aC> G, miR-196a2T> C,
and miR-499A> G polymorphisms with risk of

Jan

in Korean women.
Reproductive sciences. 2013 Jan;20(1):60-8. doi:
10.1177/1933719112 450341

Anwar S, Anwar A. Infertility: A review on causes,
Health

premature ovarian failure

treatment and management. Womens
Gynecol. 2016;5:2-5.

Barchitta M, Maugeri A, Quattrocchi A, Agrifoglio O,
Agodi A. The role of miRNAs as biomarkers for
a comprehensive

pregnancy outcomes: review.

28.

29.

30.

International Journal of Genomics. 2017 Oct;2017.
doi: 10.1155/ 2017/8067972

YYZhen YQ. XXWang JMYang JShi HJZhang X,
2018 Association of the peripheral blood levels of
with  both
miscarriage and the outcomes of embryo transfer in

circulating microRNAs recurrent

Journal of
2018;16:186. doi:

an in vitro fertilization process.
Translational ~ Medicine.
10.1186/s12967-018-1556-x
Zhao L, Li J, Huang S. Patients with unexplained
recurrent spontaneous abortion show decreased levels
of microrna-146a-5p in the deciduae. Annals of
Clinical & Laboratory Science. 2018 Mar 1;48(2):177-
82.

Palihawadana TS, Wijesinghe PS, Seneviratne HR.
Aetiology of infertility among females seeking
treatment at a tertiary care hospital in Sri Lanka.
Ceylon Medical Journal. 2012 Jun 30;57(2):79-83. doi:
10.4038/cmj.v57i2.4461

Y oylouis €€ o)sbyyuﬁuy,cglc olSiily i alzo | YEY


https://doi.org/10.1007/s12185-010-0626-5
https://doi.org/10.1007/s12185-010-0626-5
https://doi.org/10.1093/nar/gkp870
https://doi.org/10.1093/nar/gkp870
https://doi.org/10.1177/1933719112450341
https://doi.org/10.1177/1933719112450341
https://doi.org/10.1155/2017/8067972
https://doi.org/10.1186/s12967-018-1556-x
https://doi.org/10.1186/s12967-018-1556-x
https://doi.org/10.4038/cmj.v57i2.4461
https://doi.org/10.4038/cmj.v57i2.4461

