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Elucidating the mechanisms of DNA copy number aberrations in ovarian cancer -
role of piRNA in ovarian cancer-

Chiyoda, Tatsuyuki
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i _Piwi-interacting RNA (piRNAs) are animal-specific small RNAs usually
restricted to the germline, which act on transposon silencing. We performed whole transcriptome

sequencing (mRNA-seq) and whole small RNA sequencing (miRNA-seq) using 5 serous ovarian cancers and
2 normal ovaries. miRNA-seq showed that 20-23 nt miRNA profiles differ greatly among ovarian cancers

and normal ovaries. 26-34 nt piRNA profiles differ in some ovarian cancers. Integrative analysis of
mRNA-seq and miRNA-seq revealed 26 ovarian cancer specific mRNA-small RNA networks. Among them,
high expression of RPS6KL1 was correlated with worse survival in ovarian cancer.

RNA



5 40 30
DNA
Piwi-interacting RNA (piRNA) PIWI RNA
piRNA  miRNA 23 32 2006
PIWI Argonaute
PIWI  piRNA RNA
2
Transposable elements: TE
Long interspersed element 1 (LINE1) TE
TE
TE DNA
DNA DNA
recombination( )
annealing transposition
TE
piRNA TE
DNA
piRNA
MRNA-seq
RNA miRNA-seq
MRNA-small RNA
PIWI
5 2
MRNA-seq RNA miRNA-seq 20-23
miRNA . .
A miRNA B PIRNA
1A 26-34 20-23 nt PCA 26-34 nt PCA
i \ A 8 ¢ ES
PIRNA NA § T B P2 3 i
PiRNA ’ SRS 5
8 S ERE o ge
e MgEs
= o | R
. 1B - B ) EmMEL MM
MIRNA g SIS 3 EEPE »
"? T T T \. T T 7.—Y EN%EZ
leNA -250000  -150000 -50000 © 0 5000 15000 25000 35000
PC1 PC1
1 miRNA piRNA
small RNA
MRNA-seq miRNA-seq |
1 1 mapping to
mRNA-Seq small RNA SRNA miRNA p|RN2A o5 9575 Potlgmeome op: e o
26 mMRNA-small RNA mapping o _
1319 mIRNA genes
SRNA 16 . unmapped mapped
3 6 miRNA-mRNA sRNA miRNA PIRNA
4 piRNA-mRNA ! v !
mapping to hg18 transcriptome (gene_IDs)
A mRNA  miRNA
MRNA  in silico TCGA I



RPS6KL1

sANA L HR = 1.38 (1.08 - 1.75)
logrank P = 0.0084

up
NM_001285829 CEBPA
NM_001031713 MCUR1

MANA|
down|

NM_001006624 PDPN
NM_005380 NBL1
NM_001308264 STT7L
NM_001271754 ITGBL1
NM_000633 BCL2

NM_001290787 ECEL1
NM_001079823 LAMA2
INR_040022
NM_001006938 TCEAL6

LOC100289495

Probability

Expression

— low
g4 hen

0 50

Time (months)

Number at risk
low 178 53 11 0 0 0
high 477 113 37 8 2 0

3 SRNA-mRNA 4 RPS6KL1

RPS6KL1
4 miR-497-5p
in vitro
miRNA inhibitor control

in silico
in silico

Kuramochi

miR 497 inhibitor
miR-497 mimic e : :

miR-497
inhibitor
miR-497-5p
5
miR-497
PIWI mMRNA-seq PIWIL1
PIWIL2 PIWIL3 PIWIL4 PIWIL2 PIWIL4
PIWIL1 PIWIL4
si RNA PIWIL4
PIWI
DNA in vitro
3

1. Aoki D, Chiyoda T. PARP inhibitors and quality of life in ovarian cancer. Lancet
Oncol. 19(8):1012-1014, 2018.

2. Nanki Y, Chiyoda T, Kataoka F, Nomura H, Nakadaira N, lwasa N, Hashimoto S,
Arima H, Susumu N, Aoki D. Elevated preoperative neutrophil : lymphocyte ratio as
a preoperative indicator of mature cystic teratoma with malignant transformation. J
Obstet Gynaecol Res. 43(4):744-748, 2017.

3. Chiyoda T, Hart PC, Eckert MA, McGregor SM, Lastra RR, Hamamoto R, Nakamura
Y, Yamada SD, Olopade OI, Lengyel E, Romero IL. Loss of BRCA1 in the cells of
origin of ovarian cancer induces glycolysis: A window of opportunity for ovarian
cancer chemoprevention. Cancer Prev Res (Phila). 10(4):255-266, 2017.



Chiyoda T. Metabolic alterations in ovarian cancer KEIO-NCC GCSP Communications
in Cancer Science The 3rd INTER-ACADEMY CANCER SYMPOSIUM. 2018

0
o 0
o 0
@

8
@

SATO, Kaoru



