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Screen and preliminary function study of fetal liver specific oncofetal RNA AK003710

WANG Shao-bing, SUN Shu-han, WANG Fang*
Department of Medical Genetics, College of Basic Medical Sciences, Second Military Medical University, Shanghai 200433,
China

[Abstract] Objective To screen for a fetal liver specific oncofetal RNA and to study its effect on the proliferation and
mobility of hepatocellular carcinoma (HCC) cells. Methods By overlapping the microarray results of mouse fetal liver and
regenerated liver following partial hepatectomy (PH), we obtained several candidate IncRNAs which were highly expressed in
both fetal liver and regenerated liver tissues, and then the expression of these candidate IncRNAs in HCC tissue were also
detected. The most differentially expressed IncRNA in the mouse HCC tissues as detected by real-time PCR were chosen for
further research. By real-time PCR, the expression of those IncRNA in fetal liver and regenerated liver tissue was verified. For
the function study, EdU labeling system and Transwell experiment were carried out to determine the proliferation ability and
mobility after knocking down the IncRNA by siRNA transfection in HCC cell line Hepal-6. Results Seven candidate IncRNAs
which were highly expressed in both fetal liver and regenerated liver tissues were obtained; 3 of them were overexpressed in
HCC tissues compared with normal liver tissues, 3 had no differential expression, and 1 was undetectable. Among the 3
overexpressed IncRNAs, IncRNA-AK003710 was the most differentially expressed IncRNA according to microarray and real-
time PCR results. And then we detected that IncRNA-AK003710 was overexpressed in the fetal liver and 3 kinds of injured liver
tissues. Furthermore, the proliferation ability and mobility of Hepal-6 were impaired after knocking down IncRNA-AK003710
in HCC cell line Hepal-6. Conclusion IncRNA-AKO003710 is overexpressed in the fetal liver, regenerated liver tissues, and
HCC tissues; therefore it is an oncofetal RNA that can regulate the proliferation and invasion of HCC cells and may be a
potential therapeutic target for HCC.
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Tab 1 Oligonucleotide sequences of primer

Oligonucleotide name Function Sequence (5'-3")

uc239 F Real-time PCR TGGCAGAATCCCTCACACAAT
uc239 R Real-time PCR ATGGAATCAGCGGGGTTCATT
AK116273 primer 1 F Real-time PCR TTCATTTGAGTCGGTTCGTGCG
AK116273 primer 1 R Real-time PCR CGTGGTGGAATAAGAGGTGGTA
AK116273 primer 2 F Real-time PCR ATTTGAGTCGGTTCGTGCG

Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Real-time PCR
Interfering RNA
Interfering RNA

AK116273 primer 2 R
AKO086441 F
AK086441 R
AK042594 F
AK042594 R
AK035610 F
AK035610 R
AKO007113 F
AKO007113 R
AK003710 F
AKO003710 R
BC036412 F
BC036412 R
AKO003710 siRNA
NC siRNA

GTGGTGGAATAAGAGGTGG
CAGGCTCACTCCCACTCTAACC
ACCAACCAGAACACCCCCAT
GGAGGAGGACAGCAGCGTAGC
CCCTCAGTTTCCTTTGGTGAGTG
TTCAAGAGCCAAAGCAAATCAC
CAAACAACATCAACCCACATAACA
GGTCCGCATCGTTGTCCA
GCCGAGGCTCTCATTCTAGTTC
GAACTGGCTGGTCCTTTCTCA
GCTCTTCAACTGCTCTGTCGC
GTGGCGTTTTAGCGGGAGAT
GACAGGGTGGCATGAGGGTG
GCAUCUCUCUCCCAAGUAA
UUCUCCGAACGUGUCACGU
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Fig 1 Establishment of mouse HCC model
A, B: Mouse liver of negative control group (A) or DEN-treated group (B); C,D: Hematoxylin and eosin staining of mouse

liver tissue from negative control group (C) or nodule from DEN-treated group (D). Scale bars represent 100 pm

2.2 HHRLSWBBEAZBIFFER S EKH
IncRNA #ff i%  JIFFRAE S A BciE 60 8/ BRUTF RIS 20

DIBRJE IS E] 50 : 0.1, 5.6.24 ho HfBR 0 h Shy 3
AN]SR 0 b HAB MM 7E AT 7 DI B



o 236

BRI 2015 4F 3 J1 .55 36 4

RIS R FIA B IncRNA 6 783 Z% 5 /N A B8
R AL SR R - 12, 5.14. 5.17. 5 d /MR IG JHE 22
AN BRI/ BRURPARE o 388 K5 /) BROUVR A FEFAEE -5 8
AR/ NI e Bl A 7 A, R A5 2 A/ N BV fif

JIPHE AR5 i 2R Y IncRNA 38 443 % BB LS
AT AT A LE /IS BRUVR IR FFE K /0N BRUTF & 23 DD Bk o
[l IR AL IncRNA L 7 20 (G 2).

R 2 &% IncRNA #HER
Tab 2 Information of candidate IncRNAs

Fold change in microarray

Fold change in microarray

Name Chromosome Source
data of liver development (P) data of liver regeneration (P)

AKO003710 82. 39 (0. 000008 5) 2.34 (0.009 979 9) chr? fantom3 *
UC. 239+ 17.35 (0.010 2) 2.40 (0. 029 097) chrd UCR®
AKO007113 16. 70 (0. 000 024 1) 1. 64 (0.042 161 2) chr4 fantom3 *
AK166273 13. 17 (0. 000 000 1) 1. 92 (0.003 073 2) chrl fantom3 *
AK042594 11. 14 (0. 000 000 772) 1. 64 (0. 001 391 &) chr2 fantom3 *
AK086441 1. 73 (0. 000 000 228) 2.26 (0.009 167 6) chrl5 fantom3 *
AKO035610 1.41 (0. 000001 1) 1.21 (0.000 112 3) chrl3 fantom3*

“http:// fantom3. gsc. riken. jp/; T hitp://users. soe. ucsc. edu/~jill/ultra. html. IncRNA: long noncoding RNA
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Fig 2 Expression of IncRNAs in HCC tissue by real-time PCR

A: Expression of candidate IncRNAs in mouse normal liver tissue (N-liver) and HCC tissue by real-time quantitative PCR, n=

12; B: The expression of IncRNA-BC036412 in human HCC tissue, n=10. Horizontal lines in the box plots represent the

medians, the boxes represent the interquartile range, and the whiskers represent the 2. 5 and 97. 5% percentiles. * P<C0. 05,

** P<C0. 01 vs N-liver (A) or adjacent tissue (B)
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Fig 4 Expression of IncRNA-AK(003710 in three kinds of injured liver tissues at different time points by real-time quantitative PCR

A: PH(partial hepatectomy) induced liver injury tissue; B: CCL (carbon tetrachloride) induced liver injury tissue; C:. DEN

(diethylinitrosamine) induced liver injury tissue.
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5 ¥ siRNA J5 Hepal-6 4185 (A B) R{2%EEE /1 (C.D)HINE
Fig 5 Proliferation (A,B) and invasion ability (C,D) of Hepal-6 cells transfected with siRNA
A,C; siNC; B,D: siAK007310. Original magnification: X200 (A,B), X100 (C,D)
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