[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

So9 0 dlao
Oland ) (S pole ol alxo
AVI-AAS AFe) 3T Y o0)90

(SPB (Ko 23 (Gl (b ) 9 Y £95909,5 WRNA 9 S

SS90 e
G S 1) e & L1 0 8 plo FlF Oliaoy Tl oI5 dwws Ogalond FOI5E 1) oo | 2950 Lo wle
Vagresle Jgu Jlos
VEV/-A/+Y e by 16+1/+ 4/ T toukiun 95 31 Mol Bl 38 1621/ o ¥/ £ 1ol Cager okhny 95 4 Ao Jluyl 1441/ 0/ 1o bl 5
s osa)

Sty dnmg 53 (oot G (S8 (S Jsse SloSiSS 5SS a5 JoVge hldgn el 1 Bud g dle)
5 s 9 psle wle o gl (Sap slacd in oSl Gispe ol dallle jl Gae ol aily pasis
el Sl (g 50 Loy ] Jaills g o9l slao )5

3 Slhabre (wliiicaw; 9 Y pgiges,S eRNA So soudS 5ls 5l oolatwl b (59,0 axlllae cpl 1o (b 5i9, 9 Slgw
e 5 @l Sy50 VXY B Y010 g 63l o bas o lis sl 5 e ol ¥sSiol 555 (st i
S IBPCRTIISE

oy A g diiwd Sl i ;o (gloasS lgansl sy sl Silis (LiolisS oslusl Jdo 4y mIRNA sla S )leg (a8l
Sty b olyoo [ mIRNA Jolo 5 oy i s aia)l jle 00izmy 5 boloe sladiged b ool 55 sladiges sl
sinleyl SO o |, oS S olass L mIRNA oo flojen ololil Gl as oy sl al)l5) s asbe gjle ales
Iy oy Dlale ailyny cus g Jeol g 00 lgidas Wilgi oo oy oo Sliasd [0 b asls ol 5l eolaiul .aiS oo ool,8 0y
L 5 52l ple 3l L 55 Sl piler ams a8 pm b itls (ke (58, gl |y (Slains (slogs o 5 08 lolis
Dilse b (SPB (Shp o 1) ganad )l slo ity ¢ Joge 5 Sis oSS

e g, 9 ol pladil Jl> y0 ool 3loy 5l > 6 j0 (gl gllas g 2ol )5 sl 5l (5l o Jailiw] § dnwgs 1 g S ATt

S5loy9alg Y-STR MicroRNA ( Sgil8 S 1 goudS sdeily
- J
Ol 0L (356 (S Olojlr (G (Sgy Dikd S 0 ¢ G50 S )
Ol Ol ¢ 558 (S Ol (956 (S liid 550 (S5 K5 e 51575 1356 Sy (st iy ) -
zarenezhad@hotmail.com : s Sl cowy VAFEFTYEY e K55 o VA-FEFYEN e sl
) DL 558 (S5 Ol (336 (S Dlihs 550
Ol 0,8 s 0,8 jais Stzpnshe o&tils « JUIS 1 2T Ol (il iy Sihns 5850 -
Al O 558 (S5 Olejl ¢ 358 (S lados 5800
Ol 3t et (S e o&tils o (Kizy 088l (uiliusl b 05 8 -5
) O 558 (S Ol (336 (S Sliks 550V



http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e I8 (S s b el ) AVY

ogul slaosls o g 095y Dledbl ponds o g5 e
[V] a8 o S5 Ll o (S5

wieej onl 50 JoNge dnngi @y gy Gls Gl g ploo]
bz il J> 4 &5 Siloee ool 1) ISl ol
Lide paiz b jolw Jelye plulid ale> 5l ol
SaS sl gy 5 S8 o Jelo 5 (S5 Slagie
slecdrin 231 p G ol adlas (Al s
slaop) 5y Jslse ng psle b o Sl (Sop
il G318 (S 50 e Jaill 5 esilly
g, g olge

Lobls)l o glalbls oo 4 adlas 0l
3 Slwls (ol 5 Y pgjgeg,S LTRNA, S
ol 3o a8 Glllas U5 o] o 5wl S9il6 (S5
5 Y poises,S emiRNA (slas )5 L bL3I o ole
Ol polpe 50 Sl (Kb 0 (Slwbre ol
Gl 585 13 sy p g Sl 3550 wilons S g shas
Jbo Sley o3l jo e (oole Sllasil 65, asdllas
Soslainl b oYlae ggzins ol plxl VoYY JIV-Y .
Y pgige9,S  LemiRNA) B sleojlsuds
oY Jolae g (Gl (Sbj Glawlme (oulidion;
miRNA, Y-Chromosome, Computational ) La:QT
Sleixl ©loS 5 aen L (Biology, Forensic medicine
g B sleell o el 5 e LS
Scientific Information Database Web of Science «,.las

Elsevier Maglran dranMedex Scopus, (SID)

FRRV-P)

» Fe¥se hlgn Jlos g a5 3l glale o
9 px ame l pel (Gl (Kb it slaais;
omp abold Dbl g 3 e e O Slle olulids
Olsie a4 D] cosloass ol iy Ghesiws S ye
Short Tandem ) oligS eomw iy lo)lS5 (Jlie
JWo 5o b odsl Y pg3509,5 ;o &8ly (Repeats; STR
@ Gyl (Sbjp ol js 9 ab 55 oLl 144
Orred 9 W8S 13 colitul 990 (arwy ek
958! 39, axwsi (MicroRNA; miRNA) RNA S
LY=¥T wlos 5 oy S8 (S b bLs I o
Jols 35 lonbe oliblon; b Slepilsey
5 Segiy Sldlas die) yo slaill, sladel p 5l solazuwl
Solem (S35 bl i S50 Baa b el (Sojelen
O Ogli b oollae (ole> w08 4 paie slag 5L
S Seile,giilen @8ly o [F] 05i o pll lacunes
@lRle s g by, Jold o5 coul las) o 2l
Sy ol & Satlesilany sy Sl 0 s
i g Jelod g apd el 4 lid) o s
Dbl igeslS psle oSl eulitiin; Sl
550 ke 0 [0-F] aiS o oslinal paige 5 2L
Pl Gh5eels e 5 i Gl Sslesiilsn
ooliiwl jlol 5 ol slocsuss 5l soliiwl b cwlidcun

A SSbejgiilan (Seogi 9 SIS Aoy H0 g 09d (o6

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

avy

G\)&o&jﬁbj)buw

Sl dbize glaanld o |y ey 5l ol Ol
Jaie MRNA Gaa JaSo slo Jlg & isS oo pelss
Loz Gub 5l cums Gub 5l bl g wish e
oslis [N aisS o Ghgals eisn s 5l 5 p S5l
swile 55k slasSse plo 5 LMRNA oo Lol
Lyls o oo YU gylul desss ¢ RNA DNA
o DYl el Slews slayls 5 pH s woud
pole aliss gloaise; ;o mRNA Ly, .5l sl Lo
4 LmIRNA .colaid 5 )13 dsllas 550 Sgild Sy
G g Bl e g sl R Ol oS JeSee 0j9 Jdo
U5 S59lly 5 (Suslsed slavnl B el o lag ]
259 a8 Wl (Gl (Sdp pais jeel o YL
009 i 5o DY aiis adgl cldlas al> e
Ll sl (e slagw,y oSl ailgls lags slis
LmiRNA Ll g 4520 Cawlos S ool 18 ol Canlus
(Microarray) 4,15, lsSass 5l soliiwl b olg oo |,

Next Generation ) (som Jud g s b

I, miRNA oo 4l o a5 ol sles! (Sequencing; NGS
So 3 pleper ok 4 05 Sl (o5 Slaw 0 (2>
Real-Time PCR / qRT-PCR g, ;l colaiwl b lgi o0
IVE] s plomil 1) 5Ls 390 sla U
M 5l (K plaee Ll S ploy uesd
ol VO]l Sl g 50 bl cp 5SSl

S5 wile ilie (slasbs, 5l Sl (Kb llis

&b plxl Scholar Google Sgxiws> ¢ PubMed.
o o odwl Caws 4 Ve wolie Cendd (uizmen
Cewd 4y ol ob sl yhg, 5l eolaiul b as” SYae b ool
gl glolis wiloasls

SYlae 1 conl ojle g pl jo Dldlas 59,5 Jlxs
Vode Gloyosl 045 (59,0 9 (g (eSSl g (o8
adllas 5l g5 slo,loe d0g ool e VoYY
soa dlte gl @ ead i s Jols
Sley e3gaome 5l )l oud atie 8)lge ¢ oandSil g (o8
B e RIS gy dge b L e e DY 4
LS adsl Soinz alpe j3 oud <8l SYle g
Wi 00,5 5 lsie axdllae b i o)),S5 SYlia g 0ud
Vi 00,5 g lsie axlllae b cags dl o o 0 i
s )l anllas 5l e e eé Slegdge b oYl
Pl Kby 40 LbmiRNA

@lizee gleaics; ;0 RNA Ly, o3l sla Jls (o
Ot o Slnle olulid asle (Shjy (S pole
Sy g Sye | ey alall 251 5 25 (e
oLiolisS o3Il s 4 LmiRNA L[] covloas ol
s Sl (Shg )0 SloansS lganel (i s sla Sl
bsloe slaaiges b odd 55 sladiged sy ohs 4 s
miRNA (a8l ;o [Ve] st siass)l b ooy

Jsb 45 aiies o5 a0 g glid, 5 S5 sWRNA

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e I8 (S sl wlbcws ) AV

30 oy A aS Cewl e 4SS 6,5y QLi.g.Lc)'T o2
AYN 35S )18 Az gl 0550 b dled olae 5l 45 molis
08) b (Kb o 4 bae Slube 5l (F o egdle
slaptalejl 86 i (3ly Slyime 5 Slxiy 5 (Sacls
s DVl s aul syge g oas as iy b Slalis
293 ol (55 Ol Jokw o a5 cnl a4 Jla L alal)
lolss Gl s o, Slis lee 4 mIRNA o ls
Iv -1 wlowss slpiiy o sl glas!

(b giyel G, 15 035w 2b)l
ssse 5 0b) slo)gSh dacnligeS 5 lacnlS i
miRNA [VV] wloats vy 055 sy Jol o 4 bgaye
a s Wl Cdlad 035 e F W) el o 55 s sla
miR-155 5 miR-146a / b miR-142 miR-21 . pl> ,sb
#5580 miR-132 3 miR-21 [YY] Ll al> 1o aasiv
38 50 90 2 miR-99 ¢ miR-31 e ol o
ey N9y 4 bgye slag by oeizes LlmIRNA
) ol (Kigm coml j0 150 lag) alex I o35
oS lgael (g y sla SLaS wilsi s g WS o odais
4z Sl g w85l s (SaSgw 4 (Sl 25Ty Gl
Codisel g9) &yt Sligies baly cnl wnb oy
LYyl el o3y Sl

slogilly o itege 5 (S (SaBGEE (A

byl ke dilize slaSuSs S5 L alKile]

ez b Sy il (alend (Sond 5 (S
ol Gl (Spe ey i ogez g jLisspe
S by oS sl S e ) (Sews 9 STl
Loas wil ooy 7,0 olaceils dpsl oS oo colarul
slodssses,Sle 5l ()l «Fye 5l Oley RIS
2,75 RNA 3 DNA (52559 wile ez o (So3glsn
axl>; b e LMRNA _w,p b V2] wes
Sty S5l o Oley Sl sl <8l 2B ol g
5 LMIRNA iy wdds o V8] aie ol
lise Slule o oyl 51 S g a5ls )13 Joko 3l
35 3l s B8 e le oSl dbowsdly aiile (So5oden
ol dds s wps bodw DEl s e Ges
S5 oley Se iges £58 Glgise solaisl sla,S Lo
W95 Gt g (s 0 1) Wged 0 S leg (al B
6)‘)91 S oo e R g»ﬁl) éa)ﬁj}u b‘}a QS‘LM’L"M"
prr ol sl @luliss 5 o> aimo iluil 5o )92
lobs Lilte 5 oo ool lale S5 a5 2ol
LT L as canl Ggils  Sigy Slidios o pod sl o]
o Slube 5 6 b NNY] 598 0 JLis DNA LU,
slogialel il pyr o o (i |y Sl Soy
Sl plobd lp szge (b anl 9 (oS

5 Comles e laaz s g witis @ on Olule

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

avo

G\)&o&jﬁbj)buw

Sy S BB 5 e pandl 4 BB ellies e
A dlem i Jeild
P (S 0 Y pgigegyS

Slalllae jo 5356 )] (S Slaseie 5 Y pgj509,5
5 4295 090 Jlews GPB (Sp caad slaew)n
Sl Sl Sy o [YV] culas 3 )15 oolaal
GLSTR | (slacgams 3l oolizul L LI DNA s st
prre 210 9 @lolid 5 cpally Lol aess 50 Jlog)sl
Gebi (J ol Lol e colaiul g die o
ool STR Glaseie a8 axslisl Sl ¢le e olules
» os)l-c [YA] MLu J.Uo]wﬁﬁ.n Cnn uu).....uo 9O jgi
oz ame boy p0 8 Sl Gl &5 60)l9e 50
Gl alad bl adls oS lin (o Jix sladiged)
O)|9.A o 4JL~A 0‘5...(: L .O)LJ 6).‘.05 ‘5;‘)[5 STR ‘5‘05)9)_“
oz 5 [YA] a9 plosl 3ly Ol (5, » DNA 3JUT
o3 A o5 Lol Jole STR Jlogs] laaseios 55, lge
S ey wiges 3 Jlligl sladsle g sled
Joo 1Y pgige9)S o 350 S bl 15 g oe
Ire] s .

5 end asS IS we STR sl Ll 5l ey
20l G5 ol 5 Y pgisesyS caSig pd Cend

Y -STR S,k (Sop  olad  oaigy

5 Sed g 55k mbe s> 5o Slule Sudy xS gl
5 Lpgils owyp cumlsST Glo Jelos 5 425 (il
miRNA ol cilisee sl IVF] 05,5 o alool 0,8
e gleebl JB i sla, Sl Glye 4wl o
Jle lgie 4y il oolaiwl ol 5,6 g4 J.ul)
Sliass o dew) Sl G Wil o mIRNA-706
g s Sl 5o (ud B8 o Bl sl S8 Siy
3 owbol i miRNA a5 bal 51 [Y0] wisl oy
Olgre 4 ls Sl sla le Glo s 2! slagely
D5 e et 5 e 058l S (slo S
5 ooliiwl b awlg o amiRNA [YF] wloas slpies
Sype 9 g gl DNA glvul Joose slaghs,
Sy 2 G o Slule Ghleil s g aye
Jelos 5 4500 VY] WS )15 was coy50 sladises
wile gileales slagiy, L le |, miRNA
Jui J$ s b Microarray) a1, slacsass
sl plel (Next Generation Sequencing: NGS) (gaw
slass i miRNA oo > lojen glolid oSl a5
@ LS e mald aly bl S o | oS oS
2y e olul des 5l LmiRNA (] o sl S5
wgs Gl (Josge (Shy 9 it ae Lalyd
cAeiS oh Slule ais o b sSse cnl 08
Shelss 9 Je panis 569 She 3l o by Se
(b I wislise S5e 5 dihe e Gy7en

Sy 5 ST LS s b sSse ol slacoll sleol

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e I (S 95 Sl wlbcuws ) AVF

Opbae 9590 50 L & oS Gl 5o o L as Y-STR
ploi o alie job 4y aSl WIS oo oo eud il
Yo ogiie Jloel 5 gl oatd (ialesl 550 650 o5
Sle Coye S plsie 4 60,8 (glulis Glaal (ol STR
5 guslings slagialel Koo glal 5 oal il
bl 5 Ivel el e Solsls seias
@ @late joy 4 dily (1350 (e Y-STR slacaishlaas
Y-STR ishle e S pin aljoy cad g Jol S
Sl ey 558 Ol abaly 4y bgyye SBST o 6l
clie (Solgls Gomina g ailny uiglings S0 gyl
Obl Sl ol 050 (plalid 9150 sl Geizmen Cu]
oS ouine o3l Slulid g 4l LilE slelis asle
5 IPV] el cilie caiias oytws ,o 490 pldl Lais
5005 350 15 Logases Y-STR Coshla «ogl iule)]
Sl 9055 D9 puy S35 G lalE 550 0y a5 ol
L Iro]l col el cuns wyiws ;o DNA lej
olly 93 84S (Sige ;0 LS «ongisl DNA L
il geyes 5o Gl lp (B (il
booyS 0, b awl 1) SogF Gaytans j 50 Dol plicse
L Gl (Sap ,o olazl Glejl 000 50 ol ol
ol b easT sl Y pgj509,8 (sla Sl el
SLY-SNP il (55l 2Wdla @555 990 5 (6t
Gl o] a5 05 aseie b wms &l oad aaS 15
Sede (5 shaxl blaid oldlie zady e

Iro-vAloes

wsld i s e Gy (Kb 50 Siisblagly
beas o Slas YV slaws ol b e [¥Y] was
Thermo Fisher (Yfiler Plus) cewl 59250 (5,5 Y-STR
e & cioble YU g9 4 a>g5 L [YY] (Scientific
Bged colo a5 Ko ohg a4 wyld 3529 (g5 la> @
el poodle Al (olF Camex SOl s UM.sLoﬂ
oL oz 5l Gl DNA L bgloee slaasd o ols 0 5l DNA
by Y-STR Julos 5 4530 [¥F] aiS o ool 3 1) ob;
Sl Sbn Sy el ezl DNA- (e
(5’9"l3 )5.’9 L 0)3).0‘ Y-STR 6L®w5 9 Cwloads ..\...‘la
& Sl Ko n b ass e o)l gadge cpl ilonds anl
ik 3l ez Sy R e Sl 1y e igilae e
WS glulis Y-STR Gody lews o slacaishle
@ @lite aiged a5 1) 6y e Wl o Geioren oSy
Y-STR ks slacuisble G,k 5wl lag]
Algs o Y-STR slo S jo gz 5w ololis
‘1,5 L—MMJ awlodlds ooolivw Sz jO Lv 9 O STR
G azg bools &y sl og ol fds 4 g wes
- ools by olas ol 3l L wilg oo Yl (og oS
63,8 ollis sl s s Y-STR slaces [¥o] wss

W}LsLDLS‘); w.uUaA JLQ..}‘ s_§.> sd.?u.u 5 «.\J)J‘SA 0y

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

avy

G\)&o&jﬁbj)buw

OBl Sl jsiilyn Gl 5 el oal fias
w28 1) sl ool soby jlade 3l aae mls gzl
G Jelos 4 (S A o Jle lee 4 S (o
Sl gl slall a5 o S5 ol stz 5 e
5 S8y sbodls jeudi g Jlod g 4y cannlis o
Tl MG lair Sy 0 IS sk a5 08
&y o Y] s e S JeUse mlis
obgy ol a5 el (gland) e Gl S SSleghilsny
Olgre 4 g Cowl (St SleMbl 18 sl o )l8le 5 Lo
S g Jelod g i jslate a elad ) o 10 S
Ol sl pole oS5l elidcnn; Sldlbl
G155 dnwgs (Dbl aiS oo oolital pwaiies 5 (S5

ESPES SNl 5 Sy whie ;> DNA
ol Ae ams jo il old b ooads Jloplis slaassilSss
ol Hlade 4y ) So5gdam ool (g0l jlase 4 Slows
Jos JIg5 et slaisyslid yoado b dszg cnl L ¥FI
modls pz rizres 5 bl Slopsis Cand (NGS) (g0
il oo o g Sldllae 251 gl el 03, Jb o
B o S dtee by SR g e e el b
BL; a3 oo JSi (S5 £9 oy z ln |y (sroee
Ao S Jolis S oo S, 5l e 380y, oS
slml gz pe peis S 4 gl (T o o cul gasls

L5081 05 o pums i s 515 bl S

o5 4 OLdl Y pgj9eg)S 5l (pols Coond (ST ok 4
Sype S8 (Sbn DNA Llod g 4525 50 (slos s
Slasin 45 (6o)lge ;0 ohg A 0,5 o L8 colarll
slocwsisbla [¥a] cus 115 Jlogsesl DNA s lasleul
olsS oy Sy LS pedyee Sl S
b2y 6y e ogi sl (Y-STR) Y (cagj9es,S
90 &S (69,lae 5o Law Dol oo oolaiwl aSliil oy
aloz 3,150 40 alas 5l ol atsls s 31 oles 0500
ooliwl 3,90 Y-STR Cusobla [f- ]l cunlio (i
Cewd 311y 050 lgidae wilgs oo p > dio Sladon o
Oele il cand g ol S (Sl gy 0 (1AL
by oo o Jele ppair S plulil 1) 5
Odele 58 sl |y Slandod Glags i g S aluz
Y-STR odshle Juloo 5 43320 ans &l 5y aslisl
logialesl oo gl 5y 58 g0y SBLS o
wxle ok olulid )3 iz g Als Guigliag>
s SSonix 0gd oo oolaul el loe Juls as
5 S @il GSse blanul sl Yopgiees S
L] 05 oo Jloel onied ol 3l b axslisls of 31 b,
S350 Flwlre owlbcuw) g Siloyghilaw
SPL
oolaial Jolds lowlone (oulidtinnj b 5 Sibej5iilon
5 Seegy Sldlae ane) o slabl, sleacky
2 e 2 4 Solopsilys [PV el (Sojel

Sy g ewlidian; slaaie; o Slllas 3l 6 kaw

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e SPB Sy 5l wlidCus 3 YA

laosls 5l coslae pon> HapMap o35 5 poif b basipe
i a5 S 55 wlul 1 Caslos,S slxsl 1, SNP
5 Pl Sl (Soj 4 bgyye GNP o8 bl
(IISNP) o0ijgel-Caga il gomaib atws > o
(LISNPs) s Sledbl slaSNP (g3l cass |y
Sk i LSNP (suislivss suugadshlag]
5 @bl Cewy o blaul sl (AISNPs)
== i &y g (PISNP) onijgal- ooigid (slaSNP
IfAl ) csgd

S5y S lge 4 LSNP Lawgs LSTR 2o 5ol
sl Sl ulclaid 5718 con 9550 58 I8 S5l
DNA ould 55 sladiges 5l Cugli g glysciul 4l S
i Bolal DI S re j0 yieS g aS e okl |,
STR & s 5505 (> £ SIS wizon LSNP
sl atsls bl owigis Slao b col Ses g diiwsd
WS e i dlize oo )lS ln 1y gl calnle
Sadiged ol 9 2w (5,5 2 b, Sl iz en
[Fa] sase o sgupp 1, Lol

o SIS 5l soliiw] b ol Sow 39290 clas
Sbn SNP ag slass Jodod 5 w325 5 s5lee s
aiid SNP wi b g0 b oloy 1K lacobishlag Sos .04
Ul MPS célp Job o DNA I absS axkd o a5
oy glojlusiz (e S grez sk 4 5 Wil
aily oo ciobilag Sie slag e cpl [0¢] as

Sy 315 g 55 ololis lp ) Gel (Saj Sledll

o
aile ol svoaisS 1y Sgld Sijp b oalal, (o
BWA- 4 Novoalign (http://novocraft.com) Bowtie 2
Burrows- 4 Bowtie [¥#] s Loyws 0 MEM
Jlewo g dwd 3wl IS Lws Wheeler Aligner (BWA)
Jdo s oo 515 5l g il 48,5 1,3 colatl 550
adgi slrosls (gly da Jole s (i osls slagXll
Jlo plgte 4 25 coslie ol slafole s )3 00l

ol Lol Gowes a5 dllumina gleosls I, BWA

[‘:\/] it omlie i lb‘s..;)f_'l}
Single-nucleotide ) (o ielSP ST pund g0kl
k28 o lastiwl a5 STR LS s a(polymorphism: SNP
5 Blal Sledlbl @l a4y ol el Ll Slulis ol
Slasin g e g Jol aile S8 Siyp sladiges
Shie Slpedi (Sl (Son opsle o el oied
v 4l hiipe qadsd Lol 4 &5 gusslSy
Cozoz 5 3l doy0 ) o JBlas aS s SNP Jgoxe
30 a5 (63)lse a5 J> o i S ie adlhe 990
Sz O)lse Olye 4 St gl 8l K 3ble
Syge wb g Wgdioo (AL 3L Gulplis g Wigd o aSlis
S5 glacilly o)lse wisS ol [FAl W8 13 asg
oauel (Single nucleotide variant: SNV) (gu.545lS4
3 F ey Bl SNV &0 a8 09l asie ol

ollas [FA] wis el LSNP lacgses

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

V4

G\)&o&j@bj)buﬁlﬁ

mtDNA sl SMle x5 sl PhyloTree
[oY] ass o oolizl

5 swro> Sl MDNA (g5l> (glosls oL HmtDB
g0 0l oL pl el MToolBox 15l b oals adgi g4
oSy oy S (oLl a Lo alox 5l el slo)le
EF 9 Exose (S 095 odshleosisS i yx slaSNP
MtDNAmanager .[0Y] ans o @l)l 1) sledbl cél
slocsshle wodS Jolod 5 4328 Glp oy bl S
aS aeo oo &l Sl MDNA - Jlgi 0,53 5 9> 5 oy
blpl 5l (G ol 05 adlaie slaJlgs 4 3g95xe
Sl oy 50 oMl Oy90 4 mIDNA - i
slaylpl iST (https://isogg.org/wiki/MtDNA _tools)
B o 092 g0 Blol Dledbsl (28,5 oaol L Sy oSl
e Sz ol 2 ) SIS pogas slagie
[0F] sims oo )3 g5 shlmoniss

drwgi &gy g 0Dy 4 ) (sele Slogdilen cEgerme )
Loadl oo Gl (Sdin 5 (Kb e pole aiej 5
Shn pole 53 Slae ogsl Jlg laJele s 3959
5 ST 390 )0 i alex 5l g Sledlbl (558
ol yod (g ot oy b aS 1) sla Slis (6 iy yuris
SRl Sl esliiul b Jodod 5 ay o (sl o0ls (g0 Hlade b
$lp 2bdly Oldlas b ool en culoads ool guws
Gl SuST w0 s 5 o laosls (pl eds o B5lo
ol 3l eolizal a5 b ples el a3Y Siloysiiles

Jb 0 S8 (Sap oo p)l5 sl wax slags gl

W slp Olger b Sl cpl jlans el oL3ls
PCR ),.,Ls oS ez g 0,5 oolaiwl bglxe asjm
5005 bt ) Gubishleg S slag e 5l (slacsare
e iliBe Cumez AV (55 2 1) o JT slauils 8
olas alflax LSNP @ cos 1) oyl 650 5 03
Slyp ly LSTR Jgi8  Sop Slasl a5 > 10 s o0
S e AoV ses e bl o3l glulis g Gl el
w2z prate mlr 098l Swerm » b ol
e 48 i sla il sl eolanul 4y 5Lo el g Ji8 asile
ol g BB slayliEl gy g Slalllas g ST 00 )5 e
wl.uo 9 l)‘).A ra‘dsj.m aS Cewl o0 6)‘..\4‘ o‘) 9 4.4‘) P
o250 S Phylotree «Jlo (lgie 4 .asjls |y 095 ol
Slrog,S daen 3l plate job 4 a5 conl (DT SLisgelis
O“"') Jol} JL‘> )99 Q?‘“(SA 9y @ mtDNA oo axsllls
B o5 ol o ophn ol |, 65,5 Sl OF - |
oals isled g amao S 0 a5 SNP glo g
6‘)4 ..\;9..»‘5‘0 ool QLAMJ usi%ubb Py "'\)5'“&50
4 mtDNA GenBank sl g < olsl sloog,S ST
Jl5903 S Phylotree .ol ool a8 3 ,La5 o a0 ylgie
Ol s b S st woled s g Sl (S50
low cuighle glasls LSNP I e S obo, L
9,5 ol cuS gunail o HaploGrep oS oo

Seijehd Sledbl 5l aS el mDNA T

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e SISy sl wlidCug ) A

Obgdas wilgs -0 Y-STR oigble .cuslad 3 113 oolail
Iy Sde ol Bl ailyy i g Juol 9 oy aimo 1o 51, 00
5 oor @by Sl o e (paiz S olulis
odele (8L gl 1) Gk lagipw 5 S anglie
Ay gy sade 58 SClo,gdilan ams &l s e as LSl
SER g SR () pole dne) )0 Ay 4 )
Sz b bl o s slacalld g aib o S8
SESHNITR L RIRTY RSP GNE PRI
R X S ER R P PR KV-P A PR JON- PR EATY
loosls sy g (S3lo sl (ol Jlg5 Sladllas L ol o
Sl bl a3y Sl jsailen L SGSS (S5 g o
Sleole 3905 55 5 bS5l (nl @l eslinul (Jl>
slaaasl daslubinl 331 aiejls SglB Sy e

DSl s abg o slajgome g sole

g 25 la,lnl oiles lailinl 5 drwgy sl dxwgs
Sl bl Jl> 50 ools gisls 5l al> 6y (6l gllas
Sonr 1) k3 slaghs; &5 5335 5 Srw slaghs) s
A dsgs Jl 0 aiS o
GloasS lganel sy slo,Slis mIRNA (sla S jlegas
Looadcw 25 sladises )5 o Wit S5 (Siy o
9 970 A Wiedy)l Sl 0dezy byl sladiges
SIF et sl gileasles sla by, L mIRNA - L=
ol Sl g el plul LB (NGS) sox Jous
S oy oS (&S ol L mIRNA oo 2> lojes
Ceond T3l inl 5 odle S o wold axly iales]
3 Slos s jsb 4 (Ll Y pgia09,5 5l Ails e (col>
4 63)l3e 50 oy & (P (S DNA Julow 5 520

S50 s L Jlogjesl DNA o lasbin] Slasiw

References

[1]. Glynn CL. Potential applications of microRNA
profiling to forensic investigations. RNA 2020;

26 (1): 1-9.

[2] Sharma S, Sahajpal V, Kumari L, Yadav R,

Sharma A. Chronological development of y-str

kits in forensics and genealogical studies; a

review. JCR 2020; 7 (19): 9447-66.

[3] Sharma U, Lall S, Kumar R. A Review on Y-
chromosome STR haplotyping. ARSCB 2021;

19619-27.

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

am

G\)&o&j@bj)buﬁlﬁ

[4]

[7]

(8]

Anyaso-Samuel S, Sachdeva A, Guha S, Datta
S. Bioinformatics Pre-Processing of
Microbiome Data with An Application to
Metagenomic Forensics. SAM Data 2021; p: 45-

78.

Liu Y-Y, Harbison S. A review of bioinformatic
methods for forensic DNA analyses. FSIG 2018;

33:117-28.

Muntaha ST, Hasnain MJU, Khan WA, Rafiq F,
Pervez MT. Role of bioinformatics in forensic

science. FUUASTJB 2018; 8 (1):133-8.

Fakiha BS. Bioinformatics as a forensic tool in
coronavirus outbreak. JIAFM 2020; 42 (3):219-

23.

Yang D, Li Y, Sun Q, Li Z, Li Q, Wu B, et al.
Research Progress on MicroRNA in Forensic
Medicine as Molecular Markers. FYXH 2020; 36

(3): 374-8.

Lynch C, Fleming R. RNA-based approaches
for body fluid identification in forensic science.
Wiley Interdisciplinary Reviews: For Sci 2021;

3 (4): e1407.

[10]

(1]

[12]

[13]

[14]

Mohammed AT, Khalil SR, Ali HA, Awad A.
Validation of mRNA and microRNA profiling
as tools in qPCR for estimation of the age of

bloodstains. Life Sci J2018; 15 (6): 1-7.

Manetti AC, Maiese A, Baronti A, Mezzetti E,
Frati P, Fineschi V, et al. MiRNAs as new tools
in lesion vitality evaluation: a systematic review
and their forensic applications. Biomed 2021; 9

(11): 1731.

Maiese A, Scatena A, Costantino A, Di Paolo
M, La Russa R, Turillazzi E, et al. MicroRNAs
as useful tools to estimate time since death. a
systematic review of current literature. Diag

2021; 11 (1): 64.

Montanari E, Giorgetti R, Busardo F, Giorgetti
A, Tagliabracci A, Alessandrini F. Suitability of
miRNA assessment in postmortem interval
estimation. Eur Rev Med Phar Sci 2021; 25 (4):

1774-87.

LiuY, He H, Xiao Z-X, Ji A, Ye J, Sun Q, et al.
A systematic analysis of miRNA markers and
classification algorithms for forensic body fluid

identification. B Bio Inf2021; 22 (4): bbaa324.

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e SISy p5 Sl el ) AAY

[15]

[16]

[17]

[19]

Esposito M, Licciardello G, Privitera F, lannuzzi
S, Liberto A, Sessa F, et al. Forensic Post-
Mortem Investigation in AAS Abusers:
Investigative Diagnostic Protocol. A Systematic

Review. Diags 2021; 11 (8): 1307.

Teoh SL, Das S. MicroRNAs in Various Body
Fluids and their Importance in Forensic
Medicine. M Rev Med Chem 2022; 22 (18):

2332-43.

Rhodes C, Lewis C, Szekely J, Campbell A,

Creighton M-RA, Boone E, et al
Developmental validation of a microRNA panel
using quadratic discriminant analysis for the
classification of seven forensically relevant body

fluids. For Sci Int Gen 2022; 59: 102692.

Harbison S, Fleming R. Forensic body fluid
identification: state of the art. RRFMS 2016; 6:

11-23.

Bamberg M, Bruder M, Dierig L, Kunz SN,
Schwender M, Wiegand P. Best of both: A
simultaneous analysis of mRNA and miRNA
markers for body fluid identification. For Sci Int

Gen 2022; 59: 102707.

(20]

(21]

(22]

(23]

(24]

(25]

Liu Z, Wang Q, Wang N, Zang Y, Wu R, Sun
H. A Comprehensive Characterization of Small
RNA Profiles by Massively Parallel Sequencing
in Six Forensic Body Fluids/Tissue. Genes

2022; 13 (9): 1530.

Cheng J, Suo L-L, Wang L-L, Zhao R, Guan D-
W. Application Prospect of MicroRNA in Skin
Wound Age Estimation. FYXZZHI 2021; 37 (6):

841-6.

Mori R, Tanaka K, Shimokawa I. Identification
and functional analysis of inflammation-related
mi RNA s in skin wound repair. DGD 2018; 60

(6): 306-15.

Shukla SK, Sharma AK, Bharti R, Kulshrestha
V, Kalonia A, Shaw P. Can miRNAs serve as
potential markers in thermal burn injury: an in

silico approach. JBCR 2020; 41 (1): 57-64.

LiuM, Zhao Y, Sun Y, Li Y, Wu P, Zhou S, et
al. Comparative study on diatom morphology
and molecular identification in drowning cases.

FS12020; 317: 110552.

Yu S, Na J-Y, Lee Y-J, Kim K-T, Park J-T, Kim

H-S. Forensic application of microRNA-706 as

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

aAY

G\)&o&j@bj)buﬁlﬁ

[26]

[29]

[30]

a biomarker for drowning pattern identification.

FS12015;255: 96-101.

Maiese A, Scatena A, Costantino A, Chiti E,
Occhipinti C, La Russa R, et al. Expression of
MicroRNAs in Sepsis-Related Organ
Dysfunction: A Systematic Review. IJMS 2022;

23 (16): 9354

Syndercombe Court D. The Y chromosome and
its use in forensic DNA analysis. ETLS 2021; 5

(3): 427-41.

Andersen MM, Balding DJ. Assessing the
forensic value of DNA evidence from Y
chromosomes and mitogenomes. Genes 2021;

12 (8): 1209.

Quintana-Murci L. Forensic DNA Typing: Y
Chromosome. Molecular Analyses: CRC 2022;

p. 289-96.

Roewer L, Andersen MM, Ballantyne J, Butler
JM, Caliebe A, Corach D, et al. DNA
commission of the International Society of
Forensic Genetics (ISFG): Recommendations on
the interpretation of Y-STR results in forensic

analysis. Elsevier 2020.

[31]

[32]

[33]

[35]

Zhou Y, Song F, Dai H, Wang S, Zhang K, Wei
X, et al. Developmental validation of the
Microreader™ RM-Y ID System: a new rapidly
mutating Y-STR 17-plex system for forensic

application. IJLM 2021; 1-12.

Fan H, Xie Q, Li Y, Wang L, Wen S-Q, Qiu P.
Insights into forensic features and genetic
structures of Guangdong maoming han based on

27 Y-STRs. FROGEN 2021; 12.

Gopinath S, Zhong C, Nguyen V, Ge J, Lagacé
RE, Short ML, et al. Developmental validation
of the Yfiler® Plus PCR Amplification Kit: An
enhanced Y-STR multiplex for casework and
Forensic ~ Science

database  applications.

International: Gen 2016; 24: 164-75.

Purps J, Geppert M, Nagy M, Roewer L.
Validation of a combined autosomal/Y-
chromosomal STR approach for analyzing
typical biological stains in sexual-assault cases.

FSIG 2015; 19: 238-42.

Forouzesh M, Irani S, Soleimani A, Monabati
SJ. Application of Y-STR, DIP-STR and SNP-

STR Markers in Interpretation of Forensic

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e I8 (S sl wldcws ) A

[36]

[38]

[40]

Genetic Profiling: A Narrative Review. [JPH

2022; 51 (7): 1538-45.

Bini C, Sarno S, Tangorra E, luvaro A, De Fanti
S, Tseghereda YG, et al. Haplotype data and
forensic evaluation of 23 Y-STR and 12 X-STR
loci in eight ethnic groups from Eritrea. IJLM

2021; 135 (2): 449-53.

Shang L, Ding G, Mo X, Sun J, Sun H, Yu Z, et
al. A novel multiplex of 12 multicopy Y-STRs
for forensic application. Journal of Forensic

Sciences 2021.

Song W, Xiao N, Zhou S, Yu W, Wang N, Shao
L, et al. Non-invasive prenatal paternity testing
by analysis of Y-chromosome mini-STR

haplotype using next-generation sequencing.

PloSone 2022; 17 (4): €0266332.

Shang L, Ding G, Mo X, Sun J, Sun H, Yu Z, et
al. A novel multiplex of 12 multicopy Y-STRs
for forensic application. JF'S 2021; 66 (5): 1901-

7.

Luo L, Yao L, Chai S, Zhang H, Li M, YuJ, et
al. Forensic characteristics and population

construction of two major minorities from

[41]

[42]

[43]

[44]

[45]

southwest China revealed by a novel 37 Y-STR

loci system. RSOJ 2021; 8 (7): 210447.

de Knijff P. On the Forensic Use of Y-
Chromosome Polymorphisms. Genes 2022; 13

(5): 898.

Ambers AD, Churchill JD, King JL, Stoljarova
M, Gill-King H, Assidi M, et al. More
comprehensive forensic genetic marker analyses
for accurate human remains identification using
massively parallel DNA sequencing. BMC 2016;

17 (9): 21-30.

Juras A, Chylenski M, Krenz-Niedbala M,
Malmstréom H, Ehler E, Pospieszny L, et al.
Investigating kinship of Neolithic post-LBK
human remains from Krusza Zamkowa, Poland

using ancient DNA. FSIG 2017; 26: 30-9.

Butler JM. Advanced topics in forensic DNA

typing: interpretation: ACAPRE; 2014.

Rathbun MM, McElhoe JA, Parson W, Holland
MM. Considering DNA damage when
interpreting mtDNA  heteroplasmy in deep

sequencing data. FSIG 2017;26: 1-11.

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

aAAD &\)&o&j@bj)b‘.\éﬁl&
[46] Oliva A, Tobler R, Llamas B, Souilmi Y. BWA- [51] Kidd KK, Speed WC, Pakstis AJ, Podini DS,
mem is not the best aligner for ancient DNA Lagacé R, Chang J, et al. Evaluating 130
short reads. Bio Rxiv 2021. microhaplotypes across a global set of 83
populations. FSIG 2017; 29: 29-37.
[47] Kumar S, Agarwal S. Burrows Wheeler
Transform and Wavelet Tree Based Retrieval of [52] Weissensteiner H, Pacher D, Kloss-Brandstétter
Genome Sequence in an Indexed Genome A, Forer L, Specht G, Bandelt H-J, et al.
Database. RACSC 2020; 13(6): 1213-20. HaploGrep 2: mitochondrial haplogroup
classification in the era of high-throughput
[48] Novroski NM, Cihlar JC. Evolution of single- )
sequencing. Nucacidres 2016; 44 (W1): W58-
nucleotide polymorphism use in forensic
W63.
genetics. Wiley Interdisciplinary Reviews: For
Sci e1459. [53] Vinueza  Espinosa DC.  Methodological
Challenges in Ancient and Forensic DNA
[49] D’Atanasio E, Cruciani F, Trombetta B. Single-
Analysis: Improvements in DNA Extraction and
Nucleotide Polymorphisms: An Overview of the ) o
Genetic Characterization from Human Skeletal
Sequence Polymorphisms. For DNA 2021; 23-
Remains. 2022.
50.
[54] Daeid NN, Hackman L. Mitochondrial DNA in
[50] Kidd KK, Speed WC. Criteria for selecting

microhaplotypes:  mixture  detection and

deconvolution. Invgen 2015; 6 (1): 1-10.

forensic use. ETLS 2021; 5(3): 415-26.

VEOY Dl 8 oyl oYY 0y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.9.971
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.9.6.9
http://journal.rums.ac.ir/article-1-6670-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-07-11 ]

[ DOR: 20.1001.1.17353165.1401.21.9.6.9 ]

[ DOI: 10.52547/jrums.21.9.971 ]

e I (S 95 Sl el ) AP
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Background and Objectives: The analysis of molecular profiles in molecular genetic techniques of forensic medicine has
played an important role in developing diagnostic methods. The purpose of this study is to review the latest advances in
forensic medicine in the light of modern molecular sciences and their potential and actual applications in forensic
medicine.

Materials and Methods: In this review study, the related articles were extracted and used from databases such as Google
Scholar, PubMed, Magiran, and Scopus using keywords “microRNAs”, “Y chromosome”, and “computational biology”, in
a time interval from 2010-2022.

Results: Due to their short size, miRNAs are promising biomarkers in forensic medicine and are especially valuable for
degraded samples or complex mixed samples. miRNA analysis allows the simultaneous identification of hundreds of
miRNAs with few copies in a single experiment and can be done using indexing techniques such as microarray techniques.
Using these indexes in the crime scene investigations can help to identify and find unknown male perpetrators and their
paternal origin. Bioinformatics also provides valuable potentials for forensic medicine by merging mathematics and
statistics and molecular genetic techniques.

Conclusion: The development and standardization of efficient and desirable tools for data processing is being done, and
more accurate and faster methods have been developed to improve the original methods.
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