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Identification of the common mechanism of zygotic genome activation in humans
using early rat embryos
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RNA-Seq of early rat embryos showed that transcriptional transcripts change
significantly between the 2- and 4-cell stages. Therefore, to investigate the transcription
mechanism at the 2-cell stage, genes with high expression levels at the 2-cell stage were examined,
and Brdt, a chaperone of H3K27ac involved in transcriptional activity, was detected at the top rank
of the list. In addition, H3K27ac was massively altered at the time of transcriptional activation.
Therefore, overexpression of Brdt resulted in an increase in 5-EU signalling at the 2-cell stage. As

Brdt is transiently up-regulated in fertilised eggs and markedly down-regulated at the 2-cell stage
in mice, the expression pattern of Brdt is different in mice and rats, suggesting that it may also
play an important role in the timing of embryonic genome activation.



¥ X C—19,. F—19—1, 2—19 (58

1. WFZEBIA Y DY =

Fox B Ete A AEIT. Db 2K Z TRV LTI S I OB N B4 U 5 2, 2RI,
ETOMAE~MET 28 (&fEt) 28 LIRE~ELT 5, ZDM. DNA O X F /L
AR DAF AL TEF MR EO S ) AREN L, MEEDOBGEF LT ) A EOEDLFT
TREATDHZENMLNTEY ., ZOBRIIMWMES 7 LOIEMAL (Zygotic Genome Activation:
ZGA) LFHIN D, ZGA 1T EREMEE OB CTHIEE S, 20 ZGA % 5| & i Z T HHE D%
N2 E L THELDEAIITDONLTWAS, LNLAENSL, B, TH TP FX BV,
7R ETIT A~S IR CZGA D AE L D DTk L.~ 7 A TIE 2 IS FITEL L7290,
~ U AR 72 ZGA BRIGEERE DIEEDNVE H T % (Jukam et al., 2017, Schulz and Harrison,
2018), =D, ZGAIZBE LTI~V ATHLNTHMAZZDEEE MUMETEI RN EB X
bNb, LTeN-T, B hD ZGA ZfTT 5720121, b M ERBED X A 27T ZGA ik
ZAHNAMOECEFENEEN D, TR AL, A TR A BN TV T y b TRE LT
FIE ORI - WEIHEIN O FH R K QAN Z R H A O #7212 %2 L (Honda et al., 2019), 7 >
MARN R MR ZREIR D ZGA 23t D L H I 4A~8 M TAEL TWAHZ 2B LN LT,
lED X oIz, b MfZE W= 2ReEE S BT 2R IdmEL EREECTH 208, 7 v NiEE
FAWsZ &, b MRIZIHGE L7z ZGA BIAAHEHEZ 7 5 N\ T 2 A[REMESRIR X Tz,

2. Mo

ARFFETlE, 4~8 Ml CiEtEfban s 7 v &R O'e b ZGA 12358 U 7= BAAHSAE 23 7 (E
TOEMEIDERONIT LI EEHMNET 5D, FERIUIC, B b ZGA BRI ORI BN
V.t FORERESCE S EDOBIHNROUGE~ET 57210 TR, Va7 I 7k
BOMMAIZL S, b b iPS MRS O ZREMEMZOEH SR OLEN -GN D,

3. WHEDIE

(1) RNA-Seq Tz X 284 ) AEMHAVEHZ S 5 & s 1 DR E
JRVEZ ) A DTEHALRHZRIL L T D8 a 2 FET 272012, 7 v NI CREZHREIN, K
Op. 2 MRS, 4 FARHIS, 8 AR, SIEAR) Z H T RNA-Seq fftr 217 - 7=,

(2) WS BDIEMHALRRICHERET 5 & X R U EEMiO[FIE
FEBEVEMEICR 545 8 2 M UAERI 2T, FD b X N BRI HIET 5 EHEIC RS54 5 2
VORI BEOREREE IR D Z & TR AEICRITTREER T, £, TOX 7 &l
B2 & TIREEEEZEET 0 E 9 0 EHH~ T,

4. WrIERLE

7 v NIIIRD RNA-Seq 1T o7& 2 A, RZHEIN, I, 2 MlaHID 3 DD AT — T DRE
WNIRBLT 28R FOMBENE <, 4 MIELEE & 138> Tz (M 1), F7z, 4 MR,
8 MR, FERD 3 DOARAT— VU THRIT HBLEFOMBENRE -T2 (K1), 202 &M
5. 2 M S 4 MR OMICIETIEED N RKRE S EDD Z ENghoTz,

Sample correlation

Morula 1- ©.564 0.573 0.624 8.862

. spearman correlation
1
cell 8 1- ©.569 .577 .636
o 075
. &

Cell 4 1- 9.612 @.619 09.688
0.5

cell 2 1- 0.688 0.636 0.624

Zygote_1 2.619 0.577 2.573

o .
~
o
)

&
by

&

8.612 8.569 @.564

LA B 1: S5y IEICH 25 EMOEER



ZFZTEP, BEEWNRE BT HEBTO 2 MIAGIRICE B L, 2 MW TREED
B A T2 TR, iR ETEEICB 595 H3K2Tac DY v XnTHhDH BET 77 I U —4
VRIEDOEDSTH D Brdt S EALICHH STz, £72, H3K2Tac DRET 0 7 7 A LA~
(RN %mwc@/?fwi7/%@ %W&zm@%%T@Méh B ) L DiEMEAL
DFERAICEE 2 2 4 MR, 8 e, R TIRFLAERHB SN ko7 (K2), v T A
%K%wf%MMc@vffwm\%%%be#K@Méh“2%%%%?@@&@5@&3
Nl olz (K 2), ZNODORERIIEMNES ) LOIEHALNEZ 224 I 7 L ENE Wi
BOBRICH D Z Enbhotz,

Zygote 2-cell 4-cell 8-cell Morula

H3K27ac

Rat

DAPI

Mouse
H3K27ac

DAPI

B 2:5yb RO RMEARIZEH 15 HIK27ac
DRELRE

mmmCH:Mifﬁﬁﬁﬁmﬁﬁﬁé:&ﬁ~%%mﬁ%n1wéﬁ\%E%ﬁﬁmﬂ%@k
HEE TR SN RDEMAH L0, FELWZ LT LN > Ty, £Z T, B A
%//kmm/T%5MH77 U —% X788 H3K2Tac 78k L CHEEyRME=2= v N &7R
PEREI A~ S RFR AL T, BET 77 2 U — X U R EOERITH D JQ-1 551 ﬁMLT7
v NZREIN A RS LIRER. T NRINE 2 e CRANMEIET S Z LR 50N
o7 (M3, EBIT,BET 77 IV —F U XU BOER2ITH5720, BET 77 3 U L@%f%
% Brd2, Brd3. Brd4, Brdt mRNA [Z%}3 % siRNA ZZkEIMICBAMIEA L MR AEZBIZEE LT- &
ZA FENENEMD ) v 7 B0 TR AEDOEITZED bR o T3, 4 FEEA T 2B
Ekbtk AWFEAENEESINT: (K4, ZOZENBHT v FOFIEAREEICBWT BET 7 7
RY—Z R IEOBEITEETHY  BET 77 2 U —Z U XV ERENTNOMEE T LS
oT EMEAVRIZ S T,

siBrd2, siBrd3,
DMSO-treated JQ-1-treated siControl siBrd4, siBrdt

B 3:J0-1 BRSO F £ X 4:BET 273 —EEFD/VI5 9>
RIZTEE RSV IBBEDREICRIZFIRE

WIZBET 77 S U —& LRI ERNES ) DOTEMAGIZE G- L TWANE I AR L7201
mCherry-Brdt mRNA & A&k L. S2REINC BARRE A L GBI S 725 5L, 2 Mifui < 5-FU o v
TFND EFARRD LN (M 5), 7 A TIE, Brdt OB LVLITZREINTEL 2D, 2/
JOI CE LB TT5720, ~T AL T v hORMEST ) AOIEMALD 2 A 2 2 712 b EE 2 #
% LTV D AREMEDVRIB S vtz



mCherry DAPI

B 5:mCherry-BRDT D@BEIFRIRI<LD
EtE5 ) LEEEARIZTHE

mCherry-
BRDT

5-EU
mCherry-
NLS

~ 7 ATIL, Brdt 1% 1 fif@iic—i@EIc88 L, 2 MIRBLE I35, —F T 7y MR
2 MM C Brdt OFENE—7 L0 v R ERAT AR RS, Y EOZ &5, Brdt
DOIBEHOZA I T RIS ) AOIEHAL ORI Z RO 5 ETCEBERMH X2 LTV 5 AhHE
PEREZ HND,



Morita Kohtaro Hatanaka Yuki lhashi Shunya Asano Masahide Miyamoto Kei Matsumoto Kazuya 11

Symmetrically dimethylated histone H3R2 promotes global transcription during minor zygotic 2021
genome activation in mouse pronuclei

Scientific Reports 10146

DOl
10.1038/s41598-021-89334-w

Morita Kohtaro Honda Arata Asano Masahide 2637

A Simple and Efficient Method for Generating KO Rats Using In Vitro Fertilized Oocytes 2023

Genome Editing in Animals. Methods in Molecular Biology 233 246
DOI

10.1007/978-1-0716-3016-7_18

11 3 0

5.H3R2me2s H3K4

2021

PRMTS 7 H3R2me2s minor ZGA

68

2021




PRMTS PRMT7 H3R2me2s

114

2021

44

2021

NBRP

2021

15

2022




Growth hormone receptor

14

2021

H3K27ac

115

2022

45

2022

NBRP-Rat

16

2023




69

2022

http://www.anim.med.kyoto-u.ac.jp/nbr/Default_jp.aspx
http://www.anim.med.kyoto-u.ac.jp/research/index.html

https://ww.kyoto-u.ac.jp/ja/research-news/2021-05-13
https://newscast. jp/news/5871537

researchmap

https://researchmap.jp/kohtaro.morita




