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Abstract

LINE-1EE NY / LAD17%E 5D, T/ ALICBEZESOOE— 2B LTV HEEEIEOL
RORZVARY D THD. VIHREREBEICSEVTLINEMZEERETEN . TOEYNEER
X, BEAOKEIIODVTORRRELEDLZV,, FFRETE., LINEAAI-RTDR /NI EL
ORF1pIZXNT2E/ VO—F I EERL =, 2MREMEKESHRMERE AV TRELREE
ICRWBHRL, BEHSMET2ILECALIORFIpOMEEEARFE L TTDP432REL 2. ¥
PEREICE VTTDP-43ELINE-1DEBERET B2, TDP-430ERAKZERL . RBLES
EB RTLINEEBFERERICKY), TDP-43ONK R XA A L1IORFIp& EEMEEAL, C
RKRXAVHALINEOGEBNFICEETHD 2 RBH UL, £, TDP-43ONKRIBLERKE
HKETHNIAESHRBKICE VT, LINE-MOOE—HA20%BEEML VB EZRHL L,
Tz, LIORFIpORB LENROSNz, UELOFERN S, TDP-43[FL1ORFIpE DHEEER %
MUTLINEMOEBREZMHEL TVRZENBSHAER I 2, RICNVANBERELCSVT
BRATILINE-NOEBRIEAOHKEZRD 2%, TDP-43IC0 T 5siRNAZ YV AZREMITEA
L. TDP-430RRIHNRREZTE 21z, TOFER, BBROYA AN ME< B2 eh5HR
BEREQRTATRENLZEOD, ZEMEN—D—EGFORREBICBEY > LEFHNf TV L
A5, TOP-43NRBWEHIZRMORETOVZALALCHL THEZEA BV LN RRENT,
— 5 TTIP-seq%(Transposon insertion profiling by sequencing)Z fA\\\ T, TDP-43RI\IHIFEIC &
(TALINE-1OFRBFABFROBENZT 212D, LINE-OFBEBFBANBEEFMBREE Wi, 2
LORERY STOP-43F AR EDIBRETHRMEE NMBLINE-1OEBEMZIHL, T/ LEBE
HOHFICFEL TV TVRS I ENHSHEB O,

Class | Long interspersed nuclear element (LINE-1 or L1) has occupied ~17% of the human
genome as a non-LTR retrotransposon through expanding itself with a "copy and paste" fashion.
Intact LINE-1 has two open reading frames (ORFs) that encode respect L1IORF1p and L1ORF2p
proteins, which assemble with LINE-1 mRNA to form ribonucleoprotein (RNP) particles that are
capable of retrotransposition. It is reported that LINE-1 is highly expressed during mammalian
preimplantation embryogenesis (Grow, E.J. Nature Genetics, 2017). Bearing violent LINE-1
expression, the embryonic genome must have a mechanism repressing LINE-1 retrotransposition
to protect its integrity, which remains poorly understood. Using two-cell-like (2C-like) mouse
embryonic stem cells (MESCs), we identified that TDP-43 is a robust repressor to LINE-1
retrotransposition. Loss-of-function analysis of TDP-43 function domains suggested that the N-
terminal and C-terminal disorder regions are essential for inhibiting LINE-1 retrotransposition.
Moreover, we established mouse ES cell lines expressing TDP-43 lacking N-terminal domain. To
examine LINE-1 copy number in the cell line, we performed quantitative PCR using primer sets
targeting active LINE-1 subfamilies. Indeed, the copy number of active LINE-1 subfamilies were
increased by around 20%. We next moved on to analyzing the further impact of TDP-43
knockdown (KD) in embryogenesis. TDP-43 KD in mouse embryos by injecting siRNA has little
effect on preimplantation development. To quantitate the activity of LINE-1 retrotransposition, we
carried out Transposon Insertion Profiling-sequencing (Tip-seq). After normalizing read counts, we
found genomic LINE-1 copies were increased upon TDP-43 KD. Taken altogether, our results
suggested that TDP-43 represses LINE-1 retrotransposition post-transcriptionally and keep host
genome integrity during preimplantation embryogenesis.
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1. BIREARREEOBE

LINE-1 [FERMS /LD 17%2 5O . 4/ L LIZBSBEHOAE—FEOL T HEZE DL VAR U THD, DHIRRE
BRRICHWLT LINE-T [TEHRITTEM. TOEYMNEEZRL. BEANDZEIZOVWTOREILEEDLHL KA TIEL., LINE-1 A0
—R9 322 /39E L1ORF1p IZ{ T BE/V0—F ILIAEEELT-, 2 IR EI L+ ES flam B R AL CRERERICIVRER
L.BESHE{To-ECA LIORFIp OHEERREFELT TDP-43 £RIFE L=, FEAFEREIZH VT TDP-43 & LINE-1 DEH %
BRI D=6, TDP-43 DL EAZERL . REXEAES LU LINE-1 B8 EMRIERICKY . TDP-43 D N KR AL A LIORF1p
CEEMEEAL. CRKEASUA LINE-1 QEBINHICEETHAEFRHLT=, £1-. TDP-43 D N KRIBEEAKREZHKIRT LD
R ES #HREHKIZHULNT, LINE-1 QaE—#A 20% 2 ML TLNAZEE R L -, £/=. LIORF1p DHEB EEAZEOHONT =, LED
#EEMS, TDP-43 [ L1ORF1p EDBEEAZE ML T LINE-1 DEFBRISEINFHIL TWASIEMNBELMEE Tz, RIZTTI R LI H
HIZBWTEHRIET S LINE-1 OEBRIEADEEEX RS-0, TDP-43 2395 siRNA 2RI XZHEIR(ZEA L. TDP-43 D FIF
HHIEERZITHo1-, TORE. BBREAOH A ZXNINEE-=C e DHMaEERE DR TAREIN:-LOD ., 2REEv—h—E
EFORBEICHIEEFHALTNIEMNS, TDP-43 OFRBRINH ILZENOREET AT SLIZHLTHEESEZHWIENRES
M=, — 7 T TIP-seq i%(Transposon insertion profiling by sequencing)Z L\ T, TDP-43 IFHNHIIE(ZH (15 LINE-1 OFRIEAER
TR ZEITo1=EZ5, LINE-1 OFRFEANMBERBRE SN, UL EDFEEHL D TDP-43 (FHEAEEEDBIETHINHEINS
LINE-1 QERFEEMEZFIFIL. 7/ LIEEHOHFZICHEELTOTWSIEMNBALIELES T,

2. HREBEREROBE (FER)

Class | Long interspersed nuclear element (LINE-1 or L1) has occupied ~17% of the human genome as a non-LTR retrotransposon
through expanding itself with a “copy and paste” fashion. Intact LINE-1 has two open reading frames (ORFs) that encode respect
L1ORF1p and L1ORF2p proteins, which assemble with LINE-1 mRNA to form ribonucleoprotein (RNP) particles that are capable of
retrotransposition. It is reported that LINE-1 is highly expressed during mammalian preimplantation embryogenesis (Grow, E.J. Nature
Genetics, 2017). Bearing violent LINE-1 expression, the embryonic genome must have a mechanism repressing LINE-1
retrotransposition to protect its integrity, which remains poorly understood. Using two—cell-like (2C-like) mouse embryonic stem cells
(mESCs), we identified that TDP—43 is a robust repressor to LINE-1 retrotransposition. Loss—of—function analysis of TDP—43 function
domains suggested that the N-terminal and C-terminal disorder regions are essential for inhibiting LINE-1 retrotransposition.
Moreover, we established mouse ES cell lines expressing TDP—43 lacking N—-terminal domain. To examine LINE-1 copy number in the
cell line, we performed quantitative PCR using primer sets targeting active LINE-1 subfamilies. Indeed, the copy number of active
LINE-1 subfamilies were increased by around 20%. We next moved on to analyzing the further impact of TDP-43 knockdown (KD) in
embryogenesis. TDP—-43 KD in mouse embryos by injecting siRNA has little effect on preimplantation development. To quantitate the
activity of LINE—-1 retrotransposition, we carried out Transposon Insertion Profiling—sequencing (Tip—seq). After normalizing read
counts, we found genomic LINE-1 copies were increased upon TDP—-43 KD. Taken altogether, our results suggested that TDP-43
represses LINE—1 retrotransposition post—transcriptionally and keep host genome integrity during preimplantation embryogenesis.
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