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Molecular mechanisms of involvement of UPS during the maternal-to-zygotic
transition
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During the maternal-to-zygotic transition (MZT), maternal mRNAs and proteins

are degraded and numerous genes are zygotically activated. We have previously shown that the
transient inhibition of ubiquitin-proteasome system (UPS) after fertilization leads to a delay in
the initiation of zygotic transcription and impaired full-term development in mouse. These results
suggest that the degradation of maternal proteins b% UPS during MZT is crucial for developmental
reprogramming. However, the maternal proteins, which are degraded by UPS during MZT and can
contribute to the zygotic transcription and normal development, have not been identified. In this
study, we identified such maternal proteins, which is involved in the SUMO modification, and
screened several candidates by examining the effects of their overexpression on preimplantation
development of mouse embryos. These results suggests that a nuclear SUMO ligase Is a candidate as
maternal proteins degraded by UPS during MZT.



maternal-to-zygotic transition
MZT

totipotency
Stitzel & Seydoux, Science 316:407-408
[2007] MZT MRNA

Li et al., Development
137:859-870 [2010]

MRNA

UPS
Shin et al., J Reprod Devw.
56:655-663 [2010]
MZT 20S

20S
Shin et al., Biology Open

2:170-182 [2012]
UPS

JMJID2A(JHDM2A)

UPS Kooistra
et al., Nature Review 13:297-311 [2012]
ES

Vilchez
et al., Nature 488:304-308 [2012]

UPS

UPS

DNA

UPS
- UPS
L J20s
CDNA
Two-hybrid system
pGilda LexA
pGilda-
(EGY48) pGilda-
transformed
EGY48 cDNA

SD/Gal/Raf(-UHTL)X-Gal ,BU-salt

BLAST
20S
[ 1
2
UPS
DNA
[ 1
in vitro mRNA
[ ] mRNA
mRNA

Western blot




DNA

SUMO
Cip-seq.
[ ]
DNA mRNA
formaldehyde
DNA GV 1
200 500 UPS
bp DNA
UPS
UPS DNA
L 1 MII CDNA
20S
Rpnll UPS
PSMD14
L v SUMO
SUMO
SUMO
[ 1 I ]
474
UPS
DNA
ZGA
MII
mRNA
8
7
Miyamoto K, TajimaY, Yoshida K,
Oikawa M, Azuma R, Allen GE,
UPS Tsujikawa T, Tsukaguchi T, Bradshaw
DNA CR, Jullien J, Yamagata K, Matsumoto

K, Anzai M, Imai H, Gurdon JB,

[ 18 Yamada M. Reprogramming towards
totipotency is greatly facilitated by
synergistic effects of small molecules.
Biol Open., 2017, , 6(4):415-424.,

2 4 DOI: 10.1242/bi0.023473.
1
Amano T, Anzai M, Matsumoto K. The
SUMO Clock mutation reduces reproductive

performance of mice by affecting the



implantation capacity: Maternal Clock
mutation is not the only factor affecting
implantation. Theriogenology, 2016,

, 86(7):1670-1684., DOI:
10.1016/j.theriogenology.2016.05.027.

Sugimoto H, Kida Y, Oh N, Kitada K,
Matsumoto K, Saeki K, Taniguchi T,
Hosoi Y. Production of somatic cell
nuclear transfer embryos using in
vitro-grown and in vitro-matured
oocytes in rabbits. Zygote., 2015, ,
23(4):494-500., DOI:
10.1017/S0967199414000082.

Nishihara T, Hashimoto S, Ito K,
Nakaoka Y, Matsumoto K, Hosoi Y,
Morimoto Y. Oral melatonin
supplementation improves oocyte and
embryo quality in women undergoing in
vitro fertilization-embryo transfer.
Gynecol Endocrinol., 2014, ,
30(5):359-362. DOI:
10.3109/09513590.2013.879856.

Shimizu N, Ueno K, Kurita E, Shin SW,
Nishihara T, Amano T, Anzai M,
Kishigami S, Kato H, Mitani T, Hosoi Y,
Matsumoto K. Possible role of ZPAC,
zygote-specific proteasome assembly
chaperone, during spermatogenesis in
the mouse. J Reprod Dev., 2014, ,
60(3):179-186.

Ishizuka Y, Nishimura M, Matsumoto K,
Miyashita M, Takeo T, Nakagata N,
Hosoi Y, Anzai M. The influence of
reduced glutathione in fertilization
medium on the fertility of in
vitro-matured C57BL/6 mouse oocytes.
Theriogenology., 2013, ,
80(5):421-426., DOI:
10.1016/j.theriogenology.2013.07.002.

Hatanaka Y, Shimizu N, Nishikawa S,
Tokoro M, Shin SW, Nishihara T,
Amano T, Anzai M, Kato H, Mitani T,
Hosoi Y, Kishigami S, Matsumoto K.
GSE is a maternal factor involved in
active DNA demethylation in zygotes.
PLoS One., 2013, , 8(4):60205.
DOI: 10.1371/journal.pone.0060205.

11

Peroxiredoxin Prdx

108
2015 9 17 20

108 2015
9 17 20

Higuch C, Shimizu N, Nishihara T,
Morita K, Uchibori S, Tsukaguchi T,
Nagai K, Anzai M, Kishigami S, Hosoi Y,
Matsumoto K., Involvement of
ubiquitin-proteasome system in the
onset of transcription in mouse embryos.
Cold Spring Harbor Laboratory
meeting, Germ Cells., 2014 10 7

11 , Cold Spring Harbor Laboratory,
New York USA

Morita K, Nishihara T, Higuchi C,
Uchibori S, Yamagichi R, Tsukaguchi T,
Nagai K, Anzai M, Kishigami S, Hosoi Y,
Matsumoto K., Interaction of
PGC7/Dppa3/Stella and Peroxiredoxin 1
in early mouse embryos. Cold Spring
Harbor Laboratory meeting, Germ
Cells., 2014 10 7 11 , Cold
Spring Harbor Laboratory, New York
USA

2
36
2013 12 3 6
36 2013 12
3 6
DNA -
GSE
36 2013 12



GSE

2013 12 3 6

106
2013 9 12
106
12 14
GSE

2013

DNA
2
14
2013 9
106
9 12 14

http://www.waka.kindai .ac. jp/kigyo/work

s/public/pdf works/works pdf 15.pdf

o

@

MATSUMOTO Kazuya

20298938

MITANI Tasuku

10322265

AMANO Tomoko

®

*

25

60388585



