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miRNA: applications of forensic science
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ABSTRACT
MicroRNA (miRNA) is small
RNA with a length of 18 to 25 nucleotides. miRNA

non-coding

plays an essential role in regulating gene expression
at the post-transcriptional level. At present, the
functional roles of miRNA have been extensively
studied, especially in medical science. In addition,
applications of miRNA have expanded to include
forensic science. This review highlights recent
findings in applications of miRNA in forensic science,
especially in body fluid identification, postmortem
interval estimation and identification of manner of

death.
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microRNA (miRNA) 1w small non-coding
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2005; Berezikov et al., 2005; Zhang et al., 2006)
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al, 2014; Zhao et al, 2015) MIULIAIVBILTAR
(Brock et al., 2015; Cao et al., 2015) WAZN1TAVD
LIRS (Lv et al., 2014a; Park et al., 2015) uaﬂﬁnﬂf‘:
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WANMINIZUUATANAY (immunological test) 11w
nmIaTIzeuliealasansgiivea  (uminol) w3a
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Vad
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wmaftantaiiinoluiananaivadnale
ianldifenadansasuazdudunt mRNA - 714
AMNNTNNIEADVDILARIIINTWNBUA TR LTW
microarray, polymerase chain reaction (PCR) array Tag
SYBR green %38 PCR lag TagMan probe (Hanson et
al., 2009; Weber et al., 2010; Zubakov et al., 2010; Courts
et al, 2011; Wang et al, 2013) aaugadly Table 1
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umpsanngniudulasinidonaiungs it miR-
16 Laz miR-451 ﬁﬁgaﬂ@i”hﬁmwm‘i%wwzﬁuLﬁam‘h
(Hanson et al., 2009; Courts and Madea, 2011; Wang et
al., 2013) &% miR-205 Hswuiflenusuwneisihang
(Hanson et al., 2009; Courts and Madea, 2011) Tuan
vo91inaginumu1sals miR106  miR-135b  uas
miR891a (Hanson et al., 2009; Zubakov et al., 2010;

Courts and Madea, 2011) lunsasiazavle

Table 1 The most abundant miRNA from each fluid types.

miRNA
Body fluids
Hanson EK (2009) Zubakov D (2010) Courts C (2011) Wang Z (2013) Weber JA (2010)
Venous blood miR451; miR16 miR20a; miR106a; miR126; miR486; miR16 miR-224;
miR185; miR144 miR150; miR-483-3p;
miR451 miR-518f*
Menstrual blood miR451; miR412 miR185%; miR144 miR214
Semen miR135b, miR10b miR943; miR135a; miR888; miR891a miR-508-5p; miR-644;
miR10a; miR507; miR-17;
miR891a miR-380%; miR-29b-2%;
miR-340
Vaginal secretions  miR124a; miR372 miR617; miR891a
Saliva miR658; miR205 miR583; miR200c; miR-182*; miR-622;
miR518c*; miR203; miR-145*; miR-381
miR208b miR205

Note: miRNA*: star strand or passenger strand

MMsUdszaeIzezIaInaILT8TIa (postmortem
interval determination)
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13018 (hypostasis 38 Livor mortis) N13LD4AV84
n&wLita (rigor mortis) LATNINARIVDIQ NN AVBS
3798 (cooling of the body after death) LHuaw
(Chandra et al., 1968) agnslsfiaunmaaouulas
Gana1iu Jrzuznanluninlaswulassifa
ANAIDE19LTH NMIUTTNIHIZOLNIARAITETIAG 28
myingumniizasiime s ldlagldifiu 24
2lu9 weananni 9NN AINTH 078 LWA WAz
Taspdug fnadamidszanmazoziawasiodia

Muitaadnladneae (Henssge et al, 2000a;

Henssge et al, 2000b) §95HN5M13EMTUs=0N 0
s:smm%é‘aL%ﬂ%%ﬁﬁmmgﬂﬁau wane NOIAIE
anudnduagludegiu

NuwmMPIenasaty lduaaslAiRn g
ANIFAILA2BY GLdute 1UTAU n3e ansidule
MERAINTFDTI0 Han1TITunatsasylauaasld
WAUDIAINUFNNUTITRINIOAIIAIRALUDI MRNA
Ny PMI (Bauer et al., 2003; Vennemann et al., 2010)
midnwinseslas Bauer 1ull 2003 waasliiAndd
ANMNFUWUTTEWINIUSNI mRNA nu PMI lapnns
197290 mRNA  1a83T multiplex-RT-PCR 814170
9% PMI maaLﬁamm:auaaﬁLﬁulugﬁvﬁvlﬁl,ﬂu
J2ELIAN 5 1% 8819 1INAINANTATINIATZAL mRNA
#185% PCR tindasdl internal control tiasianldlu

A o .
N13 normalization §9}baig w150l housekeeping
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gene Imﬁ"avlﬂvlﬁ Lﬁa\‘lﬁl’m mRNA &y housekeeping
gene LT 18S rRNA #38 beta-actin insaasaq iy
Ay PMI s9RadansUszinssdu mRNA §9uunns
w1 internal control 1AalF1lu3% PCR 3efianusniu
0819859

qmauﬂaﬂizmwﬁwm miRNA fa §au
|88 7§9n31 mRNA soinsafianudwlyldd iy
f1MIUNY

& .
til% internal  control

Uszanms PMI 1ae3% PCR Li, W. C. wazame e

n13hT mIRNA

NARBINIITAUNIITLRAIEDNTBY 185 rRNA LA
miRNA Tuialazasnynanas flszuz1281 0 B9 180
%Tmmwé’as&iwwmaaa NNILEAIBBNVDI 18S
rRNA 4az miRNA 2za3737alainail real time
PCR @swuinen cycle threshold (Ct) 289 miR-1 &
m']aJmﬁmﬂmmm‘tﬁﬂuﬁamuqm f1MIUN1T
normalization 1 Ct 289 18S rRNA Gaiilafasn delta
Ct 32m319 188 rRNA @ miR-1 v lwlans v
NI UTEIN I HZIAREIANB TN 96 TA LS
(Li et al., 2014) uaﬂmﬂﬁtﬁ'@ﬁimmuﬁuS]ﬁu,amﬁa
maispfildnalndidoeiu udragedue itu wala
(Li et al., 2010) §a (Lv et al., 2014b) WazAINI
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PCR lagl® miRNA i internal control
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NINIAIANY
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929 U219 @iaﬂi:mnwﬁmauﬂu) (Lotrakul,
2006) laswnAnIsuain@aane (suicidal behavior) 4n

o Teanulsaniadas 13w Lsaguwasa (major
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depressive disorder) wazlsalulwarsusalsnansual
§0997 (bipolar disorder) (Bostwick et al., 2000;
Nordentoft, 2007) #ananidayan1uaaieanaii
SIuaad liiAnIn MIsdiaeusilianuinetasny
m3asnudasnisuaadaanvadtudig luauas
wu T2uuGlsIndiu (Stockmeier, 1997; Picouto et al.,
2015) brain-derived neurotrophic factor (BDNF) (Kim
et al., 2007b; Dwivedi, 2012) aaninanuidlaludn
FAnsnluanazainalndng nmoluanasvasaud
a Aa ] a 2R A o a A o v
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o & a A aa o a Aa
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high throughput techniques et andunun
= A '
lumseinsnalnmalasuudasdnsg luauasvasan
A A Aa L e . o A
MFeTInnnmMIdnaae Kim uazame laldinadia
. a
microarray L4NNIWINNILIAIBANYAS MRNA fU1a
827 09NUN1IAIAI018 IINFNBIAIW prefrontal
cortex (brodmann area 46/10) U0IKLFTININANT
162018 laswuirduwifinnsiddouudainig
ugadaandIwlngazvinniniiea9a9ny amine
transport, cell motility LAz transmission of nerve
impulses (Kim et al., 2007a) w#anaNKLIINUNT
o a o
L‘]JasJuLLiJaamiLLamaaﬂmaﬂﬂmuluauawaa;dw
WFodiaannnsainaiany wan1snaaadlasinadia
two dimensional (2D) gel electrophoresis L8z matrix
assisted laser desorption ionization-time-of-flight
mass spectrometry (MALDI-TOF-MS) WUNILRAIDAN
A a &
NiNYYUVad glial fibrillary acidic protein (GFAP),
crystallin chain B (CRYAB) L2 manganese superoxide
dismutase (SOD2) luawadvasgiiiFsdinainnsa
o A A Y ' A a & P
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A = a Y
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HIFoTIa91nn1d1aIa188n68 8wNNTIIY
\asaulull 2012 289 Smalheiser, N. R. UazAmue
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&% prefrontal cortex (brodmann area 9) QL%U%‘%@
nmisheaefiulsnduain (Table 2) 15w mir-
20b, mir-20a, mir-34a LWz mir-34b* ‘ﬁlﬁ vascular
endothelial growth factor (VEGF) 1% mRNA inang
mir-34a W8T mi-148b  7iiiA3WsUNIZ6E Bcel
CLL/lymphoma 2 (BCL2) itaz DNA (cytosine-5-)-
methyltransferase 3 beta (DNMT3B) mRNA MURIAY
(Smalheiser et al., 2012) ud 2014 Smalheiser, NR.
wazame ldSouifisunsurasaanuad miRNA lu
8U8I8I% brodmann area 10 maaﬁﬁﬁ%ﬁﬁama:

Tsadaran IsalulnarswIalsnarsuaiansvn

Juaue 7uhe wazame 77

uaz lsaduiai lasinadia high throughput RT-PCR
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A Aa . L AN ] v a Aa
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MINIAIANE WU MIRNA 8 ThanTnTUfeuuas
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oo - " e

Wadu 2 1ia wazanad 6 vHa) asuaadle Table 2
(Smalheiser et al., 2014) NTLNBANTILN laNa1
uldarfsanaduldldluntslezduuunis
LEAIDBNVDI MIRNA Tun133e Ywn@nisunia
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Table 2 The expression pattern of miRNA in suicide victims.

miRNAs

Smalheiser NR (2012)
Up regulation
miR-376a, miR-625 -
Down regulation

miR-181a, miR-152, miR-330-3p,
miR-224, miR-133b

miR-34a,

Smalheiser NR (2014)

Up regulation

Down regulation
miR-142 5p, miR-137, miR-489, miR-148b, miR-101, miR-324-5p, miR-301a,
miR-146a, miR-335, miR-494, miR-20b, miR-376a*, miR-190, miR-155,

miR-660, miR-130a, miR-27a, miR-497, miR-10a, miR-20a, miR-142-3p

Note: miRNA*: star strand or passenger strand
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