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Expression of microRNAs targeting heparinase in gastric cancer

ZHANG Yan', YU Ji-yao’, GUO Shi-wei*, WANG Yu-hong'*

1. Department of General Surgery. Clinical College of Navy Medicine, Second Military Medical University, Beijing 100048,
China

2. Department of Pathology, Clinical College of Navy Medicine, Second Military Medical University, Beijing 100048, China
3. Department of General Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To investigate the expression of heparinase ( HPA) and miRNAs that may regulate HPA
expression in the gastric cancer tissue. Methods The expression levels of HPA were determined by real-time PCR in the gastric
cancer tissues. Based on the binding of miRNAs with the 3’ untranslated region (3'-UTR) of HPA, we screened for miRNAs
targeting HPA using bioinformatics method and determined the expression levels of these miRNAs in the gastric cancer tissues
using real-time PCR. Results The expression of HPA was higher in the gastric cancer tissues compared with those in the
tumor-adjacent and normal tissues. Bioinformatics analysis showed that miR-18b, miR-137, miR-502, and miR-299-3p might
inhibit HPA expression by binding to its 3'-UTR. Real-time PCR analysis revealed lower expression levels of miR-18b, miR-
137, miR-502,and miR-299-3p in the gastric cancer tissues compared with in the adjacent and normal tissues. Conclusion HPA
is highly expressed in the gastric cancer tissues; miR-18b, miR-137, miR-502 and miR-299-3p, which may target HPA, are
lowly expressed, indicating miRNAs targeting HPA may participate in the carcinogenesis of gastric cancer.
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miRNAs [ 5% 5% SR AR 2 o i A B miRNA
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1.4 %8Z % PCR i One Step SYBR Prime-
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30 s(HUAEPER M) ,95°C 5 5,60°C 15 s(PCR ¥ 2
W, 3k 40 MEF)

x1 FHEERBSIWFT

Tab 1

Sequences of primers for gene amplification

Gene

. N
Primer sequence (5°-3")

HPA Forward: CCTTGCTATCCGACACCTTT
Reverse: GGCTGACAGGCCCAATTTA

miR-18b

RT primer: CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCTAACTGCA

Forward: ACACTCCAGCTGGGTAAGGTGCATCTAGTG
Reverse: CTCAACTGGTGTCGTGGAGT

miR-137

RT primer: CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCTACGCGT

Forward: ACACTCCAGCTGGGTTATTGCTTAAGAATAC
Reverse: CTCAACTGGTGTCGTGGAGT

miR-502

RT primer: CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTAGCACCC

Forward: ACACTCCAGCTGGGATCCTTGCTATCT
Reverse: CTCAACTGGTGTCGTGGAGT

miR-299-3p

RT primer: CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAAGCGGTTT

Forward: ACACTCCAGCTGGGTATGTGGGATGGT
Reverse: CTCAACTGGTGTCGTGGAGT

GAPDH

Forward: AGCCACATCGCTCAGACAC

Reverse: GCCCAATACGACCAAATCC

L5 A#HfELeFHiE MR miRNAs 5§ HPA /Y
3'-UTR FAI 45 G150 . is I 2 A A W15 B2 e
B % R BEAE T HPA 19 miRNAs, & H 1
Y E B AN TargetScan (www. targetscan.
org/). PicTar (www. pictar. mdc-berlin. de/) Fl
miRanda (www. microrna. org) .

1.6 it R SPSS 11. 0 BAFikfr 481t
PR, A R ¢ R B, R IR OKE (o) K
0. 05,

2.1 MEBmEFRARFH AZ RENAR
RNA #5248 1% B 5 b B8 0 HB Tk A L 28S,18S K&
5S/NGrF RNA %47 15 Wi, 36 W1 52 B Pk R 47 (&
1A), S E 8 PCR 458 (E 1B) 7R, M4 F 1E #
B ALZU, HPA 765 55 41 810 ik K P8, 7 B o
L] TR (P<<0. 01) , 42 /8 HPA 76 B i &
Az R JE T RE R HE E EEAE
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Fig 1 Relative expression of HPA mRNA
in gastric cancer tissue detected by real-time PCR
A: Gel of RNA samples from a pair of gastric cancer tissues (M:
Marker 2000; 1,2: RNA samples of adjacent and tumor tissues, re-

spectively) ; B: Relative expression levels of HPA mRNA in different

2.2 AMBEFHN KL AEYIE RSB
XF HPA A ¥ 51 1 2545 43 B K B miR-18b . miR-
137.miR-299-3p Al miR-502 A RE4E JH T HPA 3
R LA AR S 3% 2, P miR-18b Ml miR-137 5§
HPA B8 70 51 A P A 45 5 88 05, 45 R 278 miR-
18b, miR-137, miR-299-3p Al miR-502 1] fg il i
HPA 5K 52 e 5 98 14 & A FUR T
2.3 miRNAs £ B & ¥y &k HE & PCR 45
R IR, M X FIE R H 44, miR-18b, miR-137,
miR-299-3p A miR-502 1£ & ¥ 241 41 (1) 3= 35 K F B
AR A 5 IE R E AU = 50%.50% .45 %
M 69% (K 2), S5 R4 R X 2 miRNAs 1Y K3k 7] i
55 H 0 R A R R YA O

tissues ( * * P<C0. 01 vs normal tissue; n=6, r=£s)
% 2 miRNAs{EFI T HPA EE WS S i &
Tab 2 Potential target sites of miRNAs targeting HPA gene
miRNA Target site
Name Sequence (3'-5") Posit(,)n of Sequence (5'-3")
HPA 3'-UTR
miR-18b GAUUGACGUGAUCUACGUGGAAU 799-821 ACTCAATTGATCCTCCCACCTTG
miR-18b GAUUGACGUGAUCUACGUGGAAU 1474-1 497 GAGAAACTATCTATTTGCACCTTA
miR-137 GAUGCGCAUAAGAAUUCGUUAUU 1 530-1 522 TCGGTTTTCTTTGTCAGCAATAA
miR-137 GAUGCGCAUAAGAAUUCGUUAUU 1 785-1 807 AATTCAAATGGCTTAAGCAATAA
miR-299-3p UUCGCCAAAUGGUAGGGUGUAU 1 807-1 828 AGGAAATGTATATTCCCACATA
miR-502 AUCGUGGGUCUAUCGUUCCUA 1296-1 317 AATATGGTCAGGAAGCAAGGAA
Underlines indicate the target sites
1571 B Normal tissue E’%i?%g/l\ﬁﬁo (I)Eyﬁiﬁﬁ@% 1

O Adjacent tissue
O Tumor tissue

1.0F
. % %
- ok
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miR-18b miR-137 miR-299-3p  miR-502

B 2 miRNAs EBEA AR MHEITRIEKTF

Fig 2 Relative expression levels of miRNAs

Relative expression levels of miRNAs

in gastric cancer tissue

* P<<0.05, ** P<{0.01 vs normal tissue; n=6, x=*s
30 8
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