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Identification of de novo DNA methylation signal by comparative genomics
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WFFERE R OMESE (Z30) : We performed a thorough comparative genomic analysis of a single
locus, Impact, which is imprinted only in Glires (rodents and lagomorphs). In species
from the Glires clade, [mpactbears a differentially methylated region, where the maternal
allele is hypermethylated. Analysis of this region demonstrated that imprinting was not
associated with the presence of direct tandem repeats nor with CpG dinucleotide density.
In contrast, a CpG periodicity of 8 bp was observed in this region in species of the Glires
clade compared to those of carnivores, artiodactyls, and primates. This interval has been
reported to be optimal for de novo methylation by the Dnmt3a-Dnmt3L complex, suggesting
its importance in the establishment of imprinting in Zmpact.

AR TEHE
(&HEHAL - M)
[ERS T Rt & &
2008 4 1, 340, 000 402, 000 1, 742, 000
2009 4 1, 200, 000 360, 000 1, 560, 000
o Et 2, 540, 000 762, 000 3, 302, 000
TS . o Ens
Bt E LR - B - ElEwY - BB 7 LERE

X

— T — R FIALLTVTF 007, DNA AF L, Cp6 T A T K, A, ElHE



1. WFFERHAG S W OH 5

WO —HMOBIEI1X, WTHoBITH
KT HENDICE o THREENE LI AR DS
JEA LTI T 47D
W22 5, ZHFET 100 IEWVELGE 2 A
OMY | EHER cis HIEFER D [FE I TE
oo LML G, ZNBI@T557 7 A
@Eiﬂ@%ﬁ@ﬁ TN ER TR, 25

o7 T HEREIC X T A BEBEA TN o
71

2. WEo HRY

BRI, HTHRIZ DNA A F )b X2 — o B BT,
THREROEN) & 72 DS DRIEL. A7V
VT 7T TR BAERTE D% O
FERABE T RIGIE, S OIIEINAR 85
BOREMFEZERZTDH ETCEDOOTEE
Thbd, THUTHED L TR BT T A
RENTWRWDIX, FaliDZ% < OWFFEH R
BLTWAB LI, ATV T 4 T D5y
THEAEDME 2 OB I L - TR - T
HZEN—ODFRRNTHLEEZLND, £
77 TERDHE S ) MEMTIZEBWTIZ, B R
L UREREL, RESNTWE Y AR
BN SIRIESN TV D AEMBR R #HRT D
DINFE T o7z, ABFIETIEIE e~ T AT
Bidr ATV T 40T R T BT
Impact DIHIZEHRTHM, TDOROYIZEHE
T OB ENT 24TV, T A F b5 1%
OMEAED D Z 2 L L, cis Hl#
FEIRBLS D RHR A T~ D,

3. WHEDFTIE

W ORGFREIEZ R L, BET
Impact WA TV T 4 o T EZTDHTY
FHB LR X I BHOBREOMZ 25
554 ) A DNA ZHIHT 5, 7 LLRIZ DNA
AT IACKREEN B DI 1 A > b
WZH D=8, T 7 Y L INORIEE - /D
B Z&FF L CPCRIZ X DHEIE 24TV, 7T A
v —U A —F U TETYT ) LS ERET
50_hif RS LI o LE OB

. H30 I K S O ) LiF
ﬁ%ﬁwynﬁx@*o@ﬁﬁmﬁofﬁ

Do

4. WFFERE

EOEUYXHBIORXIH 19 fED S
B, 16 FEDF ) LT LT Impact DF 1 A
v hu A& PCRIC K VG L, BlHIP-E 21T
I ENTET, LIRS EEED IV TV
PR TFAIE—MI, vUAR, Ty b,oB
FREY RZAI LW H XX IFOEMIZO

HALN, VHFHEITLHbAA, OETD
FAIBIZEZ AN STz, UHFED
BANIT LA, AT VT 4 T R%TR
WHLVEST VAR EhomEE L X<
TWS—FHT, — I LEEE A E &
SO TWVD R X BHIEORHORAFHEIX
BEINT, Cp6 T4 7> RBRKbILTW\d
FEZLHEETDEZZEDRHLNE R0 T,

X 1. %&F& Impact DE 1A hayv

FIT, FDOXORLVLILAITA, VX
FTHX, =AY IOV T DNA & 31
NT7 7 A4 NMUBLLCHRNEZEZA, 47
VT T EZITLEEILND LI T
E U FTHFITIERNE YD DR B FETH 2
EAVRENT, PCR IZ K DEEEIZ R L=
ez /‘Z\X‘\ T T —F NI THoTD,
TAR XL IR X IFMED Y
t—mxotwﬂﬂﬁbfb\ét&b T =Tk
ANITEEH LTIz 2o, Ebhicdt
BLIERERERZFE b0 EEZ2 T,
BERRNZ E2, SRS Impact 3A
VT 4 T ERIT ARV TL,
8bp BfEAL7= CpG DXIAN, ZZ T R WFRDELSI &
HREEIZEZL Ao NG hoT-,

50 100 150 200
—

i
i} i
|

Lemming

| §
§

000000000 I SSO000CTII)
uouuoocvaoooooooooo

900000000 000000
000000000841 0000

Japanese g Eg
macaque g &
4 g

0O0000COGCOCNO0000000

X 2. NAYILT 7 A NMLELZ X DNA X F L
e %n



PlbEoz e, ZhE CREEREEDN T
W2 Z T A B RRe, CpG BLUNGH &
B CIE72 <, 8bp DM THIET S CpG YA
N3 T LIVBI A F AL DRESLIZ B - T
52 ENEELS R E Tz, T ORMBREIZHTE A
FIALIZ B3 5 Dnmt3a-Dnmt 3L S FELE
T 5 2 DOOIEMEEALOEBEZA S 55 &5 %
S, A7V T 4 TR, K22
728 s TIBHE, Mo ) 7n s 7 v
7. FHEEM 7 ) DSy EESe, DNA A F
IEDFE LIRS B DB A7 E O3 AR
FFOBRIZRSI OB D EEZ B D,

Primates, artiodactyls, and carnivores

a
i ~ -~ ~
8
AR
8
.
8
.
o 10 20 3'0 40 50
Inter-CpG distance
Lagomorphs and rodents (Glires)
b
o
B M =
. 8 H I
H
.
.
° T
; . - - - -
Inter-CpG distance
X 3. £V T 4T EZITRVE(a)

&2 DM () I2R1T D CpG A~ DOIIE

5. E7pdEIam L
(WFPEREH . WHIE 0 8 e OB EERTIEE 12
(=)

CMERSRm SO (BE 2 )

1. Gradual transition from mosaic to
global DNA methylation patterns during
deuterostome evolution

Kohji Okamura, Kazuaki A. Matsumoto, and
Kenta Nakai

BMC Bioinformatics in press (2010)
(EHEDHD)

2. Characterization of the differentially
methylated region of the /mpact gene that
exhibits Glires—specific imprinting
Kohji Okamura, Richard F. Wintle, and
Stephen W. Scherer

Genome Biol. 9, R 160 (2008)

(EHEH V)

(=& 8 i)

I WFLEICA BN D 7 a—ruie XA F Ul
IRE— DR

WA Fnsg, [k 35, I B

% 32 M AAKRSGFAEMFESES 1P-0103
(2009 4E 12 A 09 H) /v 7 ¢ il

2. MEAFHEENY R ¥ D KEHR BB 4G ST E
MBERD CpG T A T R ae—X% Dl

Mk $Ew, N BT, A R, Wik
ST, K BE, B FE mIA, I FER

%032 M HAS AT RFES 1P-0021
(2009 4E 12 A 09 H) /v 7 ¢ affii

. MMl mE— S AEKRE L TCOL FriR
%

Retrotransposition as a source of new
promoters

LS IR P S N

A AR5 81 [MIK4s MS2-5 (2009 47 09
A 17 B) EMRF

4. FHTILZ 5 < microRNA OIERE & AL,

HTE 0z, & ik, T% B BOE
H, B dmifd, M S, FIH F#K A
TER EIL, B R

%15 [m/NMFREMFE S 017 (2009 4 09 H
13 ) A HERY

5. Characterization and definition of
promoter—associated CpG  islands in
ascidian genomes

Kohji Okamura, Riu Yamashita, Noriko
Takimoto, Koki Nishitsuji, Yutaka Suzuki,
Takehiro G. Kusakabe, and Kenta Nakai
The 5th International Tunicate Meeting
Oral 6-4 (June 22, 2009) Okinawa Industry
Support Center, Naha, Okinawa, Japan

6. Genomic organization and developmental
expression of tunicate microRNAs

Saori Tani, Rie Kusakabe, Yuki Miyamoto,
Kohji Okamura, Kenta Nakai, Takehiro G.
Kusakabe, and Kunio Inoue

The 5th International Tunicate Meeting



Poster 6-7 (June 21, 2009) Okinawa
Industry Support Center, Naha, Okinawa,
Japan

7. Evolution and developmental expression
of chordate microRNAs

Rie Kusakabe, Saori Tani, Shigehiro Kuraku,
Yuki Miyamoto, Kohji Okamura, Kenta Nakai,
Takehiro G. Kusakabe, and Kunio Inoue
The 42nd Annual Meeting of the Japanese
Society of Developmental Biologists
WS1-12 (May 30, 2009) Toki Messe, Niigata,
Japan

8. U MBIz Ko7 vt — & ARk
Retrotransposition as a source of new
promoters

[ES IR S N

55 31 [l A ARy AR - 8L A A
il Reas GRKES 1TI7-8/1P-1321
(2008 £ 12 4 09 H) #HFR—hET ATV

(Z Dfth)
R B

70 B DNA D 7 — L7 A F )AL E —
VORREZFHH T A Y —1 MosaicGlobal %
B L CLL D URL TR L=,
http://epigenetics. hge. jp/mosaicglobal/

6. AR

() WA

A 755 (OKAMURA, KOHJI)
BROKEL A RE - EmlERFZHEIEYE
VA — - BT
W7EE %5 80456194

(2) WFFE53 14
mL

(3) HHERF IR
L




