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MicroRNAs as the new disease biomarker

Tsukuru Umemura

Summary MicroRNAs (miRNAs) are short RNAs with a length of 20-25 nucleotides, which
negatively regulate target genes at the post-transcriptional level by degradating the complementary
mRNA or by inhibiting its translation. miRNAs play an important role in cell development,
proliferation, differentiation, and apoptosis. Recent studies have shown that miRNAs circulate as
stable forms in microparticles, exosomes, apoptotic bodies, and protein or lipid complexes.
Although a large part of the circulating miRNAs in the plasma or serum is of blood cell origin,
plasma, circulating miRNAs are expected to be useful non-invasive biomarkers for various

diseases. This review focuses on the standardization of miRNA analysis and its usefulness as a

disease biomarker.
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Figure 1. Functioning RNAs transcribed from non-coding region
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Table 2. Platforms for miRNA analysis
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Table 3. Sizes of circulating particles
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Figure 2. Effects of hemolysis on miRNA assaysm.
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Figure 3. Stabilities of circulating™. RI: RNase inhibitor.
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Figure 4. Reduction of miRNA levels in serum samplesm.
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oncomir& L C. 6Ff%H OmiRNAZA 5 7 A miR-

17-927 5 A % — (miR-17,miR-18a, miR-19a,

Table 4. Internal controls for miRNA assay

miRNA [ELES = XAk
miR-638 Jiiki=3 At A mE Tanaka et al., 2009
let-7a % Ffihs A Chen et al., 2008
miR-142-3p & 16 I REN A Resnick et al., 2009
miR-16 ik VOFRAMRMIZEBY > /& Lawrie et al, 2008
miR-16 ImiE BhA Tsujiura et al., 2010
miR-16 Jinik:f=3 DA Wang et al., 2009 & Ho et al., 2010
miR-16 b FFhY A Yamamoto et al., 2009
miR-16 Jinb- AR PO BE Miyachi et al., 2010
miR-16 b ERFLEAA Park et al., 2009 & Liu et al., 2010
U6 & miR-16 R, M ORRFLRLA Wong et al., 2008
ue I KEEH A Ng et al., 2009
ue R BEBE AN A Hanke et al., 2010
U6 & 18s RNA 3% LR Zhu et al.,, 2008 & Heneghan et al., 2010
U6, RNU6GB & miR-16 Jinb BRIFF & Zhu et al,, 2012

Zhang et al., 2012

Table 5. Dysregulation of miRNAs in cancer

miRNA REMENL R BT 7
let-7a-2 11924 antioncomir %, - i - X5 - I - BHA
miR-15/16 13931 antioncomir 184 »/CERIKE. BISZERN
Ao BT ERRREE
miR-29 family 7932, 1930 antioncomir  AMEREMEHME, % >/ UE
B, A - 2 FbtA. U 2N
BB, B
miR-34 family 1p36, 11923  antioncomir X5 - fifi - 7 - B - BEMA A
miR-26a 3p22 antioncomir ~ FFhtA
miR-200 family 1p36, 12p13  antioncomir  FH'A
miR-155 21921 oncomir INA YR T 8MEY )R IR,
AMEEREAMK. 3 - i - X5
Mo U VINEE
miR-21 17923 oncomir B - 2. BE - B - BIIZBRDN AL 18
Y VNERIE,. REEREIER
mys. BrAesE. SE
miR-221/222 Xpll oncomir FLER - Bl - BF - FRRERDS A
miR-17/92 cluster 13922 oncomir i - 3 - REghtA

Di Leva & Croce, 2013
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FREoUEErED SN D, KEBSAD
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HEENPR 5N 5~ 4 7 ORNA Ll 5%
BRZREDPHEDOENDL L ONRIEL TV b,
WIEOHRETIE, FUPAHEIZR-> TR TOHE
¥o< A4 27 URNA%Z LY hTHIET A Z LI
L0 R L IRRE R D HIIH B,

H—D~ 4 7 ORNAIZER L TBRITT 5 2

ELREE EIFo0od b TANA MNEEEF]
EGICHAET 2 EMEPEIE TR, Btk
RO RIN &0 B AP T A RE % B
Opl6EInTF D RIEDEHETHE L T\ 5, pl6
B O T EFEIZY A 7 ORNA, miR-3174°
AL LTV 2o 25151 00 BB Hh g B i 151 o i
HCTOmMRB1IZHITL-E A, BREBEER
FTREBIOMEENLAERI N % . FHRETTY
FEHIMET LT 2 ERNZ LR THEBEICEAHE
DT %507 (Fig. 5)*

FK T H < A 27 TRNAD S E B s
SNTWABYY, miR-15a& miR-16-11% 7 T A
¥ — &R L CHRIBFGREEEN (13q14) 12
P L CTWABDS, 1B > s IE B S D68

Downregulated
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©
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T
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= P=0.0027
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Figure 5. Upregulation of miR-31 predicts poor prognosis

)

of malignant mesothelioma™.

Table 6. Results of serum miRNA analysis for screening colorectal cancer

R [SE=PIN=I
5 RRE BREE BASR L B BRI AUC
up-regulated down-regulated
RT-gPCR
semi miR-21, miR-106a, miR-96, miR-320, miR-126, miR-
Ahmed et al. 2009 30 . miR-203, miR-20a, miR- 484-5p, miR-143, miR-145, 18S rRNA na. na. n.a.
uUantitative 326, mir-02 miR-16, miR-125b
PCR - -
Linketal 2010 37 flumina iR-21, miR-106 R-16, miR-26b
ink et al. RT-GPCR miR-21, miR-106a miR-16, miR- na. na. na.
Kalimutho et thylati hypermethylation of miR-34b/c in 75% of cancer, while
alimutho & 2011 28 me .y.a on- only in 16% of high-grade dysplasia. RNU19, RNU6B n.a. n.a. n.a.
al. specific PCR
RT-pre-
Kalimutho et 35 amplification- )
2011 . miR-144* Ct value 74 87 0.829
al. microarray
RT-gPCR
miR-2T 0.64
Wu et al. 2012 246 RT-gPCR miR-21, miR-92a Ct value 81.8 68.4 miR-92a 0.78
Lietal. 2012 51 RT-gPCR miR-143, miR-145 miR-16 n.a. n.a. n.a.
Koga et al. 2013 224 RT-gPCR miR-106a miR-24 709 96.3 n.a.
Wuetal 2014 424 AT miR-135b spiked-in 68 80 079
RT-gPCR synthetic miRNA
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ABLIZ# T % 2 & § 2 miR-203:# 5T D 5
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TOE—F —HBDOAF VL ERLZ0 —H.
CMLO 5 TRERYHE#HRIE A ~F = 71X, miR-203
DM P AT VAL L Y FHE L. BCR-ABL
ZEHL A W LA osgi A= Jifl L7, 2 o1~
F =TI L AFFIE, miR-203D 4 Y EF —
TH Hanti-miR-203% #5925 Z &L TH HH S
nto:@%ﬁ#%\ﬁ%%%¥\4v%:7
DRHED1212, antioncomir® i 2 F V1AL IC
%BCR-ABLJZ 1 FHIGIAE R 23 5 2 t%T
L7 (Fig.6)%,
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Figure 6. Imatinib induces demethylation of miR-203
resulting in inhibition of BCR-ABLI-positive
leukemic cells™.
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Figure 7. Downregulation of plasma miR-451 and miR-16 in patients with malaria infection”.
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miR-45138 £ U'miR-1653 3 % 41 % 15 72
(Fig. 7)o SOETIZ~ TV 7 B KGR IMER
DL FHE L CB Y BEEHEICOFEHT
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