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Abstract

AIM: To screen and identify serum microRNAs
(miRNAs) that might be used as promising bio-
markers for hereditary nonpolyposis colorectal
cancer using miRNA array and qRT-PCR.

METHODS: Four serum samples from patients
with hereditary nonpolyposis colorectal cancer
and three serum samples from healthy controls
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were used to identify potential markers by
miRNA array. The results of miRNA array were
confirmed by qRT-PCR.

RESULTS: We found 57 up-regulated miRNAs
and 30 down-regulated miRNAs by miRNA
array, and 8 miRNAs were chosen for further
analysis. Three target gene prediction programs
were used to predict target genes of these 8 miR-
NAs, and 294 genes were predicted, all of which
were target genes of mir-20a-5p, mir-548b-5p
and mir-548as-3p. qPCR analysis confirmed that
serum mir-548as-3p was significantly higher in
patients with hereditary nonpolyposis colorectal
cancer.

CONCLUSION: Our study demonstrates that
serum miRNAs are differentially expressed in
patients with hereditary nonpolyposis colorectal
cancer, and that mir-548as-3p can potentially
serve as a noninvasive biomarker for this dis-
ease.

© 2013 Baishideng. All rights reserved.
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mir-548as-3p 3.7 0.001 mir—20a-5p 0.13 0.04
mir—-4747-5p 3.15 0.009 mir-548t-5p 0.19 0.048
mir-1827 2.9 0.004 mir-548b-5p 0.53 0.029
mir-5187-3p 0.40 0.021

fTqPCR, ¥ &3NSR ILILIHSYBR" Premix Ex
Taq™ I (TAKARA) UL FAE, BV 44+ 95 C
30's;95°C 55, 60 C 30 sIL40MIEHE; 95 °C 15 s;
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nePix Pro 6.0 software®X {45 Ji if Fodts HEAT 40 b1
124, iz{Miranda. Targetscan. Mirbase 37Tl
DUARAT AT FEIE R T QRT-PCR 3L 56 45 R H
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BE A NEEE N P FmiRNA; 246 4L
KAt 2= S W) B miR N AL 16 H 74Nl B
AFImiRNAs(GR DA LR, 437 M-
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BIHNPCC H & mir-548-as-3p £ ML H [ KI5 &
SO G 25 S IE HNR9.301% 3.47£%(P<0.01,
t=6.72 vs LA H W N); 641 5K R H Amir-
548-as-3p 7L LI 1 1Rk 542 61 0 5 0% 5 1E
W NI1.376% £ 1.165P>0.05), WX R IEH#
N5 TS S 1E# N fifmir-548as-3pRik Jo 2%
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TR ZE, DR S —FPF 2, ROl APk
VB2 Wk Jt o . ChenZ5WF 9% & IR, I
B K EREENMIRNA, fln] fE b — 5
TSR & A AR AR bR S, IF LR LI A
P M E AR miRNA #2217 semi-quantitative
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5p. mir-5187-3p. Holmir-1827H s 5 /N i
s e AH DG SCHR[10], 110 9% T mir-548 5 AT — h 1
R T IR R 7 0E, mir-20af5
IR Z ARk 3 5 45 e 1 o R Y, H

2013-04-18 | Volume 21 | Issue 11 |



B, &. ZEMIERAM A EREYIRSYIBIEMIRNASBIHIE 1043
B WA % 8 5

-10.0 -EIL.O 8.0 KL% TF f ik
=z % =z J o S i miRNA £ i 4 1
= P g Qo 0 T S 3F B R K W SR

< < N N N N - .,
O | patient #9 i & SR A RAE,
orma mHNPCC X2 £
- 183z A A% P8 B
g g Z AR BN E A T
2 85 8.724161 W 6 Bk
e = ‘ ‘ ‘ W AF & AT TR
r(w)ég-miR-swl-sp BERXAERE
hsa-miR-4445-5p BAEBEREETKR

hsa-miR-4711-3p
hsa—miR—5489—5p
-3p

hsa-miR-548ap-5p/hsa-miR-548j
hsa-miR-4756-3p
hsa-miR-5100
hsa-miR-1236
ebv-miR-BARI8*
hsa-miR-625-3
hsa-miR-548t-5p
hsa-miR-680-3p
hsa-miR-4764-3p
hsa-miR-1827
hsa-miR-4747-5p
hsa-miR-5002-5p
hsa-miR-877-3p
hsa-miR-4268
hsa-miR-1299
kshv-miR-K12-5*
hsa-miR-630
hsa-miR-548as-3p
hsa-miR-4728-3p
hsa-miR-3686
hsa-miR-4796-5p
hsa-miR-4694-5p
hsa-miR-4423-5p
hsa-miR-3156-3p
hsa-miR-205-3p
hsa-miR-2113
hsa-miR-3920
hsa-miR-17-5p
hsa-let-7b-5p
hsa-miR-10a-5p
hsa-miR-4695-3p
hsa-let-7g-5p
hsa-miR-146b-5p
hsa-miR-4789-5p
hsa-miR-20a-5p
hsa-miR-4708-3p
hsa-miR-101-3p
hsa-miR-5701
hsa-miR-142-3f
hsa-miR-BART18-3p
hsa-miR-223-3p
hsa-miR-371b-5p
hsa-miR-4753-5p
hsa-miR-5690

h 93

hsa-miR-5584-3p
hsa-miR-3680-5p
hsa-miR-3183
hsa-miR-3201
hsa-miR-483-5p
hsa-miR-647
hsa-miR-4646-3p
hsa-miR-299-5
hsa-miR-5590-3p
hsa-miR-3136-3p
hsa-miR-4732-3p
hsa-miR-2355-5p
hsa-miR-5006-3p
hsa-miR-4726-5p
hsa-miR-506-5p
ebv-miR-BART16
hsa-miR-4531
hsa-miR-3591-5p
hsa-miR-1255b-2-3p
hsa-miR-574-3p
hsa-miR-4419b
hsa-miR-3664-5p
hsa-miR-4650-5p
hsa-miR-214-3p
hsa-miR-491-5p
hsa-miR-425-3p
hsa-miR-340-5
hsa-miR-3664-3p
hsa-miR-4804-3p
hsa-miR-3591-3p

1 IMEmIRNASITHA BYTERER. T5 0% HIEH Avs HNPCCH .

JE AT S T 07 3% H A miR N A s HEAS & IR 48 A
RGN, DyRE SO s /R S E M I miR -
NAs. 5 SCHRFRIE I miRNAsth A2 H0m 17 BRI,
HFATA G Ak EEHNP CCI LS miR N A F ik i
IR AL T T2 2% ).

F F qP CRAE2 51 I 75 FF A H 36 UFE T miR-

(49

a3

Baishideng® WCJD | www.wjgnet.com

NA 45 B-mir-548-as-3p/EHNPCC H 5 1liLii%
Hh R 2 ) TR IR AR R
WA AT R R AN AR R AL H W
B KR IEH AN Emir-548as-3p K14 &
HBARE T AN K ZHPHNPCCHE#, (HEB AL
PR AR DE W N RIS S IR TR AR Rl

2013-04-18 | Volume 21 | Issue 11 |



1044 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFRELIBIZYE 2013F4318H 215 FH11H
mZ2AEE Venn diagram B miranda A 12~ W HNPCCHEH
£ FmiRNAYE % . I mirbase I ENINGIN
WA PR B R B targetscan 10 - O EXRELIEEN
X W & AR &
My 0 5T Rtk IF 4% 8
M— IR, &
T ATl RE ﬁé 6
T Ak oy B B
AR, TR H = 4
AE R I IE.
2
0
B 12r "
2‘ Venn plotifmi\rondo\ mirbase. targetscan 3T ELE " ; %géﬂc%"%%%%: ZUEE A
BNV R EFUNER. O TS A
. X SEE0 45 R AT 5 Ui B L7 mir-548-as-3p fé
i
A DA HHNPCC R & i AL be &9 7 &% 2
B LE DS BIHNPCC R A s i —
Fh AR &Y, M HNPCCHKIE LK RN R
B AN B 0 A HEBR BHNPCCI mI RESb, frilid

(49

TEE
Jaishideng®

M35 mir-548as-3pfar il & I A8 = Ty N, {5 n]
T I S0 A > D AR T BT M VA T it R AR
HNPCCIRR AR, 38 5K 38 B0L 1) A2 3 Jo e
CEDN-3'8

Hfitmiranda. mirbase. targetscan 3/
S DRI FU AT I R 2 T 101 mir-548as-3plf)
FEIEDR. RO WAL BAG2. BAX,
BCL3. GLI3. MLL. RAD51. TGFBR3%. iX
AL DR I Rg 1 R A R e v R T — e AR
i, HiAPBAG2. BAX. BCL3. GLI3f] Xkl
T &5 s A SR L MLL A B4 bk
JPI EEL 4 1 L R e A PR P 1 A G
K. TGFBR3 4 2 Mo hEAH LK. RADS1Z
HDNA/RNATGHE S, 554k v 3L
(AR SN, MNP C C 3 2800 R 2l 2 H i &
SR RAR S, P LMES % 2RADS]
HHNPCC/Z T AH6? HNPCC M FLynchZi 4
MECRERE KIREFAAE), AR S, H it 2 5
X EE A IR SR A, W0t 1E S BATT T 1
miRNA sHEIE PR 2 55 2 B e AH DG JE PRl IX — &5
SRR X e R 23 55 (130 % A 4 A D e A

A8 ) L T L IRATAE A 5 AT Bk 2P 1
ISR RE.

ASO M EmMiR N A s gL v AE S AR
e AT T AL IESE, #6310 T MiEmiRNAsY
HNPCCIH IR, MO T- X FPIE R AL H]IL 75
154 Ja ORI R Z I TAE -9 R FEAS 5K
HE— 2D B AF S mi RN A0 45 3 LA R o6 T

WCJD | www.wjgnet.com

B 3 FIFAq-PCRIFARIEHNPCCEE . RREEA. &
KRB IR ALEmir-548as-3pEFHMERIL. A: HNPCC
BE . RAEE AN, TRE R IER AMiEmir-548—as—3p

SRR, B: HNPCCHE K SHABM N R A e 4
F1-2MEEB BN N, 535170505 2E A niE
mir—548—as—3p%j§“\iﬁ%ﬁ.

miRNA 5HEEEP, $EIE R HHNPCClRIZEA T 5
AT LS R I THNPCCH G A 12
Wi YR IT AU E I AE AR S PR B v s B8 ) AR
T TR S AT

4 2@

1 REATE, BRER, BNAE, ST E, B, skibi, HIR. =
P B IR IR S A ST R A
b7 2008; 16: 3122-3125

2 L URERK mEMEEE ST Eipmit . B
UMEEEE: 2012; 7: 1447-04

3 Rodriguez-Bigas MA, Boland CR, Hamilton SR,
Henson DE, Jass JR, Khan PM, Lynch H, Perucho M,
Smyrk T, Sobin L, Srivastava S. A National Cancer
Institute Workshop on Hereditary Nonpolyposis
Colorectal Cancer Syndrome: meeting highlights
and Bethesda guidelines. | Natl Cancer Inst 1997; 89:
1758-1762 [PMID: 9392616]

4 Mitchell PS, Parkin RK, Kroh EM, Fritz BR, Wyman
SK, Pogosova-Agadjanyan EL, Peterson A, Noteboom
J, O'Briant KC, Allen A, Lin DW, Urban N, Drescher
CW, Knudsen BS, Stirewalt DL, Gentleman R, Vessella
RL, Nelson PS, Martin DB, Tewari M. Circulating mi-
croRNAs as stable blood-based markers for cancer de-
tection. Proc Natl Acad Sci U S A 2008; 105: 10513-10518
[PMID: 18663219 DOI: 10.1073/ pnas.0804549105]

5 Taylor DD, Gercel-Taylor C. MicroRNA signatures
of tumor-derived exosomes as diagnostic biomark-
ers of ovarian cancer. Gynecol Oncol 2008; 110: 13-21

2013-04-18 | Volume 21 | Issue 11 |



BT, 5. BEtIF R R IR TR GIBIIEMIRNASHYHIZL

1045

10

[PMID: 18589210 DOI: 10.1016/].ygyno.2008.04.033]
Tsujiura M, Ichikawa D, Komatsu S, Shiozaki A,
Takeshita H, Kosuga T, Konishi H, Morimura R,
Deguchi K, Fujiwara H, Okamoto K, Otsuji E. Cir-
culating microRNAs in plasma of patients with gas-
tric cancers. Br | Cancer 2010; 102: 1174-1179 [PMID:
20234369 DOI: 10.1038/ sj.bjc.6605608]

Chen X, Ba Y, Ma L, Cai X, Yin Y, Wang K, Guo
J, Zhang Y, Chen ], Guo X, Li Q, Li X, Wang W,
Zhang Y, Wang ], Jiang X, Xiang Y, Xu C, Zheng P,
Zhang ], Li R, Zhang H, Shang X, Gong T, Ning G,
Wang J, Zen K, Zhang ], Zhang CY. Characteriza-
tion of microRNAs in serum: a novel class of bio-
markers for diagnosis of cancer and other diseases.
Cell Res 2008; 18: 997-1006 [PMID: 18766170 DOI:
10.1038/cr.2008.282]

Valeri N, Gasparini P, Fabbri M, Braconi C, Ve-
ronese A, Lovat F, Adair B, Vannini I, Fanini F, Bot-
toni A, Costinean S, Sandhu SK, Nuovo GJ, Alder
H, Gafa R, Calore F, Ferracin M, Lanza G, Volinia
S, Negrini M, Mcllhatton MA, Amadori D, Fishel
R, Croce CM. Modulation of mismatch repair and
genomic stability by miR-155. Proc Natl Acad Sci U S
A 2010; 107: 6982-6987 [PMID: 20351277]

Lawrie CH, Gal S, Dunlop HM, Pushkaran B,
Liggins AP, Pulford K, Banham AH, Pezzella F,
Boultwood ], Wainscoat JS, Hatton CS, Harris AL.
Detection of elevated levels of tumour-associated
microRNAs in serum of patients with diffuse large
B-cell lymphoma. Br | Haematol 2008; 141: 672-675
[PMID: 18318758 DOI: 10.1111/]]

Xiong F, Wu C, Chang J, Yu D, Xu B, Yuan P, Zhai
K, Xu J, Tan W, Lin D. Genetic variation in an
miRNA-1827 binding site in MYCL1 alters suscep-
tibility to small-cell lung cancer. Cancer Res 2011; 71:
5175-5181 [PMID: 21676885 DOI: 10.1158/0008-5472.
CAN-10-4407]

(49

TEE
Jaishideng®

WCJD | www.wjgnet.com

11

12

13

14

15

16

17

Liang T, Guo L, Liu C. Genome-wide analysis of
mir-548 gene family reveals evolutionary and func-
tional implications. | Biomed Biotechnol 2012; 2012:
679563 [PMID: 23091353 DOI: 10.1155/2012/679563]
Chai H, Liu M, Tian R, Li X, Tang H. miR-20a
targets BNIP2 and contributes chemotherapeutic
resistance in colorectal adenocarcinoma SW480 and
SW620 cell lines. Acta Biochim Biophys Sin (Shanghai)
2011; 43: 217-225 [PMID: 21242194 DOI: 10.1093/
abbs/gmq125]

Kambara T, Sharp GB, Nagasaka T, Takeda M, Sasa-
moto H, Nakagawa H, Isozaki H, MacPhee DG, Jass
JR, Tanaka N, Matsubara N. Allelic loss of a common
microsatellite marker MYCLI: a useful prognostic
factor of poor outcomes in colorectal cancer. Clin
Cancer Res 2004; 10: 1758-1763 [PMID: 15014029]

Ji H, Kumm J, Zhang M, Farnam K, Salari K,
Faham M, Ford JM, Davis RW. Molecular inver-
sion probe analysis of gene copy alterations reveals
distinct categories of colorectal carcinoma. Cancer
Res 2006; 66: 7910-7919 [PMID: 16912164 DOI:
10.1158/0008-5472.CAN-06-0595]

Van Waes C. Nuclear factor-kappaB in develop-
ment, prevention, and therapy of cancer. Clin Can-
cer Res 2007; 13: 1076-1082 [PMID: 17317814 DOI:
10.1158/1078-0432.CCR-06-2221]

Kang HN, Oh SC, Kim JS, Yoo YA. Abrogation
of Gli3 expression suppresses the growth of co-
lon cancer cells via activation of p53. Exp Cell Res
2012; 318: 539-549 [PMID: 22227409 DOI: 10.1016/
j.yexcr.2011.12.010]

Kato M, Yano K, Matsuo F, Saito H, Katagiri T,
Kurumizaka H, Yoshimoto M, Kasumi F, Akiyama
F, Sakamoto G, Nagawa H, Nakamura Y, Miki Y.
Identification of Rad51 alteration in patients with
bilateral breast cancer. | Hum Genet 2000; 45: 133-137
[PMID: 10807537 DOI: 10.1007/5100380050199]

B WME L L0

W R

A WA R F ok
Ak RAA— &
A, Bk
GLRERTE, &
A Gk
BRI Y. LW
AL AR
B, R R wk
HNPCC A 24 #F 7
) J B AE

2013-04-18 | Volume 21 | Issue 11 |



