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Retrotransposons, mobile genetic elements, mobilize to other genomic loci.

It can act as a mutagen inducing several diseases including cancer. However, it remains to be solved
how these elements have spread out into the genome for a long evolutionary time scale. This study
focused on the mechanisms of retrotransposition of LINE-1, which is actively and currently
retrotransposed in the human genome. It have been so far demonstrated that diverse DNA repair
factors form a complex with LINE-1 and that PARP1 and PARP2 among the interactors especially play a
vital role in LINE-1 retrotransposition. These data also suggest a new model in which these DNA
repair factors fix DNA breaks induced by LINE-1 by recruiting another DNA repair protein during the

retrotransposition cycle.

LINE-1 DNA



LINE-1 17

20 1
250
1
LINE-1
LINE-1 ORF1 ORF2
ORF1  RNA

ORF2 -
LINE-1 RNA ORF1  ORF2
RNA
RiboNucleoprotein Particle (RNP)
LINE-1 RNP ORF2

DNA RNA DNA

Target

site-Primed Reverse Transcription (TPRT)
(Feng et al., Cell, 1996; Luan

et al., Cell, 1993; Cost et al., EMBO J,

2002) DNA
DNA
DNA DNA
LINE-1 DNA
LINE-1

DNA

(Miyoshi et al., Science, 2008)
DNA DNA
(Miyoshi et al., Mol. Cell,
2012)
1

LINE-1
1996

LINE-1

LINE-1
LINE-1

IVFRILT—4  UEEEE WETHR - 7/ LS
SUTR :._L‘ o um _[\T_A.-.D_
4 LT_IZIE-__ iAnp—
<) ORF1 ORF2 . : o FHIODFERE |
liJE : %IE‘? T :
%
T et-Site Primed »
HiaE Res;grse Ttt:'lsgr:gimj
[EEIEN T
L1 RNP DR
ORF1
DNA Eje = 7%‘:%/\ '
o ’
AT Sssnssnsssssnsassssnnnnnas

LINE-1
ORF2
TPRT LINE-1
A. LINE-1 PARP PARP2
PARP (Poly (ADP-Ribosyl)Polymerase)
DNA
ADP
ADP
DNA
(Kalisch et al.,
Trends in Biochem Sci, 2012 )
PARP ShRNA PARP1
PARP2
LINE-1
PARP1/2  LINE-1
ADP DNA
ORF2
ADP
B. LINE-1
ORF2 LINE-1
ORF2
SIRNA ORF2
LINE-1



intron

ORF1 ORF2 | SV40 polyA

5 UR

lTranscription & Splicing

Mintron

’- —An
l Genomic integration
_DEHMD_
LINE-1 retrotransposition assay
LINE-1
3’UTR
LINE-1
LINE-1
A. LINE-1 PARP PARP2
LINE-1
DNA
RNA cDNA
ORF2
LINE-1
DNA
LINE-1
DNA
DNA
LINE-1
PARP inhibitor
_44
: ) )
. . “ -"
pcDNAG _ v
(Blast) t\.

Hela (Blast)

120

-
(=]
o

o]
o

» O
o o

Retrotransposition (%)
N
o

o

PARP

LINE-1
HelLa
LINE-1
PARP
DNA PARP1 PARP2
LINE-1
PARP
LINE-1
PARP1 PARP2 ORF2
LINE-1
ORF1
ORF1  RNA
LINE-1
PARP1 PARP2  ORF2
ORF1
LINE-1
ORF1  ORF2
ORF2  LINE-1
DNA
ORF1
LINE-1 ORF1
PARP1 PARP2
LINE-1
LINE-1
PARP1  PARP2 LINE-1
L1.3 (shRNA)
120
:\5 100
Control + = = = E’
R 1o S 8o
ORF2p-3FLAG Wl St e s § 60
PARP1 g - g = g
ParP2 I I g 40
lF3a ey - - - € 20
0
Control + = = = 4
ShRNA |PARP1 = + = + -
PARP2 - - 4 + -
L1 WT RT-

PARP inhibitor (uM)



PARP LINE-1
PARP shRNA
LINE-1
PARP1 PARP2 DNA
ADP
ADP
DNA
DNA
ORF2 ADP
ORF2
ADP
ORF2
ORF2 ADP
PARP
PARP
PARP1
PARP2
ORF2 ADP
PARP1
PARP1 PARP2  ORF2
ADP
ORF2 ADP PARP1
PARP1 ORF2
ORF2
PARP ORF2
DNA RPA
PARP
ORF2 PARP1
PARP2
ORF2 RPA PARP2
PARP2 ORF2
DNA
ADP
RPA
ORF2 DNA
PARP2 in
vitro ORF2
DNA PARP2 ADP
PARP2 RPA  ORF2
PARP2 RPA  LINE-1
RPA  DNA
DNA

RPA

SIRNA
LINE-1
LINE-1
DNA  RPA
CcDNA
LINE-1
LINE-1
PARP1 PARPZ2  DNA
DNA
PARP
PARP1
PARP2
DNA
PARP1 PARPZ LINE-1 ORF2
PARP1  ORF2
ADP PARP2
RPA
ADP
ADP
PARPZ  ORF2
RPA
DNA
DNA PARP2
RPA
DNA
PARP
DNA
PARP
DNA
RPA
DNA
DNA
LINE-1
DNA
LINE-1
LINE-1
PARP1 PARP2 PARP2
RPA DNA



— PAR
PARP2
D
TPRT intermediate
LINE-1 DNA PARP
RPA
DNA
B. LINE-1
ORF2 SiRNA
LINE-1
DNA
LINE-1
DNA
LINE-1
DNA
2

1. Takemata N., Oda A., Yamada T., Galipon
J., Miyoshi T., Suzuki Y., Sugano S.,
Hoffman C.S., Hirota K., Ohta K. “ Local
potentiation of stress-responsive genes
by upstream noncoding transcription”

Mucleic Acids Res., 44: 5174-5189 (2016)

2. Kopera H.C., Flasch D.A., Nakamura M.,

Miyoshi T., Doucet A.J., Moran J.V.
“ LEAP: LINE-1 Element Amplification
Protocol” Methods Mol. Biol., 1400:
339-355 (2016)

2
1. Miyoshi  T. and Moran  J.V.
“ ldentification and Characterization of
Host Proteins that Interact with the Human

LINE-1 ORF2-encoded Protein” 39
(2016)
2 R “
” 35
16
(2017)
0
o 0
o 0
D
Miyoshi Tomoichiro
60378841
@
©)



*



