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¥ T REF-UEAS DNA ORI 75 X FIUIRRED MG /7L DT

IEIVS IOROW B R B OB a2 = # EEN
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CpGRIINC BT B b VERHEDAFIRIET / LB T3 F BRI 232740 v IV REMTH O,
B FREOHEIC BEER R ZEH TV,

AR 7 L O 4R 7L DNA O X F )W IRREE. 8 7 u~< ~Z'5 7 1 —. Restriction Landmark
Genomic Scanning (RLGS) {4 Representational Difference Analysis (RDA) £ &> THIZEE T %,
LD LENS, TNEONEREMTH O, HIRBERCKZY ) LOWHEREE T 5, ThPZIC, T
NHOHEN BRSNS EHIE. M L7z HIBREERIC X > TYIWiT& % DNA EFESNICE SN T 5,
ARHFETIE, 7 IMAICHBT 5 2RE 7% DNA A F)UEDIRAEZ fR AT 5 (& {8 75 /5 ik 2 AT 5 Tz I,
AF I b > VI O UA RS % 51572 7 PR DNA ISRV 5 LD BIF 2 it A Tz,

AL D X F)ULS b2 OREHOEHUAR M. Benchaib 5 (2003) Ak MET72 W THIFE
U7z Uz, Mz K D, Benchaib H5ic & » THIFE NI TEE Y VR FICHOWTE X F )k
VRV VORI TE IR o Telesh, N OFEEERDONEE Uiz, 7 kSRR 3/ S—a—)Lik
HHC K o TI Y i KR AR 2 08 U 7z, DEii%. K5 772 0.25M DTT & 1% SDS 2 HIV T =i
TUFR U 7z, WMFEKS 72V A FAE Y 4 ZHVWTATA RASAEANRBBL (30 X g 5% 10* cells/ml)
SIS TS LTz B LIRS TAEAZ RIS T A &/ —)b OKEE#E (3:1) OREERNZIEL THEE L.
Z D%, FiMITT 1% Triton X & 1% SDS ZfHWTUEL LTz, WLELf%. DNA % 6N HCl & VW TZEM L,
W57 DNA D X F)U b b o v 2GR R @RI K > THRE L, HERL— P — B2 AW T
R HRE U, iR S MBI A IR 7 b 2 7TIC ko> TR L. Kir8ash, 3 vkrne
D IS K o THROE N7 5EIEE TS DNA O & U, Z O HICF(ET % FITC OHDEE /RS A
AFIUEY b DR E U, TN ZNOEKOERZ \GfENTY 7 b 2 71K > TRl L. 2Ok
B Ule IAEOGHINEG —EDEIEE O N Tirb iz, MO 2/kD DNA HATIC KT %
AF LY b v OmEREEE, T AlBVTIE 34.6% (9.98 +5.39um? 28.25 +4.98um? n=248)
THO. M BICHBWTIZ39.3% (12.29+5.39um? 31.74+596um? n=165), LM CIlcE
WTIE 40.6% (13.67 £4.84pum? 33.70 569 pm? n=46) ThH-o7z, FEMEFA &, Ml B BXUC
DFEFAERD DNA X F )ULIRBIC A B AMAEL T (P<0.01), COMFEFHDY Mo DAF )b
{LIRRED Z MRS % T LICDV TR, SHROFEMEIENRETH %,
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BT ) LDIEY 22T 4 7 ADMEWER, ZD 1 DTHBY FIYDOXF)IVE, 7avF ok
EDOZAL R E N EL G K T O SFHE R E 2T LT, AR R « BRI R 7 3B B %
HEHO, BREBXOCHRMEZESZRHLTWS EEZSNTVS,

LOESRE RSV EE T AR EM T HER  T649-6493 AERILECO)IIF=24 930
2. BRI BRAATIRRT T642-0017 AERILEMERHHERIR 141
3. MEEADIREELIRAE T649-6261 FIEK LRI LT/NE 60
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FEXFYITH 2T VICHBNT, HU 1 EHORMES D S RE T NI D 155 N ETRNICBWL T,
ZiINCE S NIz N TR D N, HREICESNIRZ W TES N ET XD L ER
AN B T EDFRHINICERE SNz (Fh 5. 2004), BIED & T AZDFEKFIEAITH 2 H, FELET
DT ) LFDEDICY 22T 14w 7B RN eh S, FEFOMBIC K277/ LOITEY © 2%
T AT ADEACNZDIFEK 75> TV BARENNEZ b NS, BIED & T A, kDN & Z OEME T
TH 2K 1D DNA O X F IV LIREEANDHEEDRE T DNA O A F)ULIRREDZELAS K R DR BIRIAF2E 7%
MIET T EDFELWEEREIZ DD > TV, —RICHHFLIADOKS 7 DNA 138 X FIULIRRBICH b . ZHK5%
RIAZHINCAE 7 HIK DNA IZ 20 A F )W 220 %, & MCHBWL TR, DNA O X FIUEIREED RN K 1
FEROWIEGEIZ. X FIVBIREED S WK 77 AW A8 U THHRRDMEW C D lRE TN TV
(Benchaib et al, 2005), 7z, ¥V AICHENT, 2 MITUIICEE R X FIARZ — 2 2R IRIE. TO%
DOMFEREIET ST EAVRENTVS (Shi et al., 2002), F& T DNA O X F)ULIREE & Z D 172 FHw
7252 HE B K CHHRIC B U COBEENZBFRIEANHTH 20, HTOTEY 327 1 v 7 EE(ENZD%D
FEA DRI B 2 BB B2 NF T R[REMEDE A BN B,

DNADIEY 237 1 v VB TH S, CpG EHIHDY + D AF JUIKREZ il 5 Fiik L LT
1&. Bisulfite 7%, RLGS £, RDA IESENFIET B, Fio. D AF UL b B EHAREIET 5 /514
& U THRBHOCIARGIEDMEH SN TV 5, WAIEADIZHICIB T, ISk 1358 DNA O A 7%
AFICIRRED N 2175 /51 LT, B MCBWTHEDH B4 5 AF IV b UFilkzE fv iz iz
Yehik#tait (Benchaib et al., 2003) 7%, W OFETICE 9 23 Z1To T2

MEIETTE

R RYREL
U SRR 2 30%. 45 %) Percoll #i%Z2 VT, 500 X g, 10 7Rl OZTTWOTES LTz,

RPEHOCHUAR T K UBI%E

0.25M dithiothreitol (DTT, Nacalai Tesque, SP14128-04) X T 1% SDS Z HWTHE - DNA DAL
Hzfrolzs ZD%., ¥4 F A 4 (Thermo Electron Corporation) ZHWT AT A FAT AIH 17
JERU, 12 BRREZ L X 2/ —)b @ Wile= 3 1 1 {§7Z2 VT 4°CC 20 nEEZIT> 7ee £ D%, 1%
Triton Z W T, HiRT—WBu@E@aULEE 2170, 1% SDS ZHWT X 87 EZfRE LTz, Z LT, 6N HCl
ZHWT, =i T 15 77 G T DNA OZE L2170, Borax (Nacalai  Tesque, SP31223-85) 7% Hw»
THEIRT 10 2PN TV ZITV. 1% FBS ZHWT 4 CT—H 7y F 2 JE R T 7z, T AP
5 XF )by kT Upifk (CALBIOCHEM®, NA81) ZHW T, =i T 20 7l —XPiAR ISz, FITC £
WY FHi~ Y A IgG itk (Cosmo Bio,SC-2072) 72 W TEIR T 15 M XA RISZTT>T 5 AF )L
VY UEFITCHERR Lz, Z2D%. 1pg/ml 3T 0Ty L (Pl Nacalai Tesque, SP29004-41)
ZHWT 4°CT 2 K¢l DNA O #7217, VECTASHILD mounting Medium (VECTOR, H-1000) 7% >
TEA L BHALY Y TIVIER L= —BEEZ O T 5 XAF )Ly by YOS ZBIERE L, £
LT, 15Nz mGz @4t/ 7 ~ Lumina Vision (MITANI CORPORATION) 7%\ T, Pl THREIN
TR D 5 AF )V b v DEIG RN LT,

7B VKT DNA ORI OMEHE Dean 5 (2001). Rens 5 (2001) BXUZHAS (2003) D
JiiEEBHEIC LU TUT> T2,
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K FEEH O DTT JLBERE R AV BB E NI 3%

DTT QLRSS 2 WL, 30 MRS KT 120 MRIZNZ N TR Lz, ZOFSR, 30 BRI Z1T 5
AT, BTEOBEIMEEE N, BISRNABIC A>T, L L, 120 175 &, B rEEmmnE L
CER L, BIEDNREICZD, £ DNAMNFHT A EICKB EEZBNS, PLOIFEDKE IO
s E NIz, Ko T, DITALERZ 30 BRifr5 & & Lz, (EF1.BXUK1)

£ 1. FFEHARD DTT IC & 2 ILEIRE R AV T EARIA LA\ R 2

BT ey BARTIRAER R ETHSER
(1 i, Mean=£SD) () (o)
= 88 25.18+4.912 36.73 16.87
30FbFH 87 32.32+6.00 61.65 24.34
12070 fE 51 52.23+19.15¢ 104.24 30.87

EXFREIZAEEEHY P<0.01
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AR IEES 3 L2 DTT30 F RS B EAIE DTT120 F2FE

1. F5FEEAO DTT IS K 2 UBRIE R AV BRI b\ UF T R 2

F& T-9EERD DTT LR 2 4. 30 B K U 120 17, PIIC X D DNA
DOREZITV, HES L —Y AN TS Uz, HES L —Y —EMSN 5

3 b NI G2 BgfENTY 7 b2 VT PLTREE N ezl U7,

YA MAEY A ZHOVTZAT A RH T AND T K 1O JERIZET

KEFIREICOWVT, 1 X103~ 1 X 108 K5¥ /ml £T 10 59D 4 BRBHCHE > T A FRAE Y 4 2RV
FeATA RHFANDY VKT ORMZIT-> 1285, 1X10* & 1 X 10587 /ml OFEAHK 7R o0&
BEOERBELRDTVED, TOHEBRZRTIES X 10T /ml T A AV A ZHOEATA RAS
ANDT UKEFOREMZITO> T L & Uice £ A FAE Y 4 THFZERT 20O DVT,
140 X g Je U8 70 X g TG FHHO AP B E NIz A, 30 X g TITH &, W THHOLEP
HIIBIEREINT, MTALOEZD ERWIRETERTE ., TDd, TORBRTIET A FALEV 4
TH 172 BT 200 IE 30X g Tt e e Lz, (K2)
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BT REORH

4005 THIT

K2. 4 FAEVERWET UM TFDRT A R T ANDERSAF O
FEE T SRR TR RER. FNFN (@ 1x103% (b) 1x10% (¢) 5x10%
(d) 1 X10°BXT () 1 X 1085+ /mlITHHH LYo b AY OB O RS IR e LTz,
TFEUE. K FIEEUER. TNEh () 30xg, (g 70xg, (h) 140xXg VA RAE YD
BRI

SDS WLBIC & 512 > 78 7 B bR LR O 3%

WIS T AE VRV ETH S 70 R 2L DNA OEHEFEED. 15 XAFIVy b U HifkD
AFILY b UNDFEBZIF ZATREEN B B 128D, B 5 AF IV by Uik TS S e+ 7
T2 2 Vo0 BRET 5701 SDS MUBRIC X 2 ¥ P42 > /8 7 B O 21T > 7o T OUERZTS
CLICEK-ST, BFEHDNAMPLIC K > TS REEIN, T XFIES P VEHI5 XAFNVT RV
JFiAK > TESROENTOBHE T IR TE 2, F/z, SDS MBERERIAS 1 BERE T, 57O S L
NN —75 Pl OHDEDBIER I Nz, L L, —BILEES 2 T LI K> TR TOMBIRLS L EE7IC
BIERENZ A2 PLOEOCMRIEE N, BIERDER IR s Teicd, TORBRTREEEZD SDS I &
% 2 NI HOI R« BRENFEORFEIE—Mifro 2 & & Ui, (K3

7 2K EE DNA O 2K 75 X F)UALIRRE D fight

CNEX TR LIEAEZHOCT, YOl TIEZRAET S22 LICXKD., HTIHEDNA BT 5 AF
W by reBE L. R L — Y =B TES 21T S T EDATREE R o T, RS FEES DNA O fifd
Pl CTHEEINMEEKE UTHEL, BTEHDNA D 5 AF)Ly ¥V R FITC THREGE Nz mkk
ELTHIEL, chbOmEfEX Ok 78 DNA D2k R b3 v DX F)ULIREER HiRER & LT,
BT e ReL ko7 (K4,
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DNA SAFILIU Y DNA+5AF LI b

1000 fE THEIZE

X13. SDS JUBHIC K 2 K5+-& 787 B g LR R VSl HOCHUAS 1T & 2 K788 DNA

>< 9‘—MI:4}\ EDFFMTIC N 9 552

L (a,b,c) - SDSALFRMEL . HEY (d, e, f) : SDSALEE 1 W[, B¢ (g, h, i) @ SDS AL
IEH?FSHH@E'G%M%‘WB VTR, W12 S0 BRS % TUAKISE KU PI
FOSHER U 7o K 1SR D HAE S L — B — PP S i 5

S5AFILIRS DNA+S5AF LI R Y

4. IEHOCHUAREVEIC K 2 D R B DNAS X F )L b v Ok
FE& (a,b,c) : ZEBFE LIz HER WIS T DNAS XF )LV by et
HEE (d, e, ) : =2k FHi5 XFI)VY b UHiER) OSEULTRE

1000 fE£5%=
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FREE A RIS 384 % RS 795 DNA O 41k X F )UILIRRE D itk

3 FHDFRLE RS 72 VT, BFE U T B iR sO R a2 10, BEIENTY 7 & TR B DO 42k
Y75 A F IUALIRREZ2 it U 7oAt . RIEAE A L HEIEE B 35 KX U C ORE 131 DNA O 2Kz A F)UILIR
RRlICHRELZE (P<0.01) MMFET S EAVRENT (K2,

K 2. REFIOHIFRREIRIC K 2 3 SHDHERET ORS ¥ BHA DNA D2 {k175 X F )V LIRED it
A FEEREE SMCHE&

s ; . w7
RTEAEEE  HERTR CEM M FTomA um T BHINATO
Mean=+SD Mean=®=SD =
A 248 28.25+4.98 9.98+5.39 34.632
B 165 31.74+5.96 12.29+5.39 39.30°
C 46 33.70%+5.69 13.67+4.84 40.61°

EXFHEICEEEHY P<0.01

Z
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SEIFE L2 A2 WS T I & > T U S TBIES DNA ORAIN G b2 2O X F)ULIREEZ %
s eMaffE ko7, LAL, TOHETHRIHEI NS XFIIVY P D HPEHRHPORTD 5
AFIWVY MU ERKMLUTNS EVWIEDFIELEEINTVERY, TDzd, % H—U I 1rZH
W, LUATICHENT T T % RLGS %° RDA 5552 IV T M 77 / LO2{R 7 DNA O X F)U{LIREE
ZRRAT L. COJTEIC K BHERE L - T 208N H 5 L EZHN5,

SlaliReET Ule SREMEA-OR 7Y > 7OV Tl #EFEEE DNA O2kiixy 2 > D XA F ) EIREEIC DWW
THEFRICEREDP RSNz (P<0.01), T ORFMEFROR 781 DNA O2KNRY s DA F)L
LIRRED N ED X 5 HEM AR B, EHNGERZ L5 LTWRDOMDWTIE. 5%, SHEEF0
N TAZRE RS Z DPE T DFER R & D SRR 20805 % L # 2 bz,

ST LI GETIE, TR IR EUEE ES O 5 A, 2 U CHEN L —— s E v 2
{7 — X OUE L RATICK 1 He, RTRTH 1 EMEEORMZET S &b, TOHEERED
T UKEF ORI W B ICE 7R 0 DR Z2E S %, 22T LRICRHEZRER 2 fEd 5 72 OMiET &
LT, SR OIBE ORGSR, 78 —Y A b A MU —FZHWTRE TEED 5 AF)V b > Ofiftt
Tk 20 EhH B L EZ BN,

# O

AWIFU R U 72 FRBAIRE O SUs RE IR I R IR B FERT ST & D Rt E N AWIZED—ifid, HASER
REARIC K B 21 H#d COE a1 /'S L TEEEEIY) )T LM 36 & OREEBARHRBLRZEM - Ak
VARG ER R RGeS (7 T UNA A A VT 3T« 7 AD @G OFFE ) OWHZERic X
hElabnic,
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RXRBE
Development of an examination method of a methylation state of bull sperm DNA

Manabu Kishimoto®, Toshio Koda!, Hiromi Kato?, Tasuku Mitani?,

Kazuya Matsumoto 1.2 Kazuhiro Saeki®*?, Yoshihiko Hosoi'? and Akira Iritani® 2

Methylation of cytosine base in CpG dinucleotide sequence (DNA methylation) is a major epigenetic
modification of the genome and plays an important role to regulate gene expression. Recently, global DNA
methylation in genome was studied by using a TLC, Restriction Landmark Genomic Scanning (RLGS)
method and/or Representational Difference Analysis (RDA) method. However, these methods are
complicated and need to use restriction enzymes. Therefore, the information derived from those methods
is restricted in the region of the DNA sequence which is able to be cleaved by restriction enzymes. In this
study, to establish a simple method to estimate global DNA methylation level in bovine spermatozoa, we
tried to develop the DNA methylation analyzing method by using immunostaining of 5-Methylcytosine.

The immunostaining method for 5-Methylcytosine in this study was based on the method developed by
Benchaib et al. (2003 Fertil. Steril. 80, 947-952) for human spermatozoa. Because of the species
difference, we modified some treatments to apply to bovine spermatozoa. Frozen-thawed bovine
spermatozoa were washed by using 30 and 45 % Percoll gradient solution. After washing, spermatozoa were
treated with 0.25M DTT and 1% SDS at room temperature (RT). Then, treated spermatozoa were spread
on a slide glass with Cytospin4 (30 X g, 5X 104 cells/ml) and air-dried at RT. Air-dried bovine spermatozoa
specimens were fixed in Methanol: Glacial Acetic acid (3:1) solution at RT, treated with 1 % Triton X
and 1% SDS at RT and DNA was denatured with 6N HCI at RT. After the denaturation, 5-Methylcytosine in
sperm DNA was analyzed by immunofluorescence technique with mouse anti 5-Methylcytosine antibody
and FITC conjugated goat anti mouse IgG antibody. The total sperm DNA was counter stained with
Propidium Iodide (PI). Stained samples were observed with a confocal laser scanning microscope and
obtained images were analyzed with the fluorescence image analysis software. The area which was clearly
stained with PI in each sperm head was designated and measured as the area of total sperm DNA. And the
number of the dot which showed the fluorescence of FITC within the total sperm DNA area was designated
and measured as the area of 5-Methylcytosine in total sperm DNA. The area measurement was performed
with same light strength. Three bovine spermatozoa samples derived from different bulls which are used
daily for calf production by A.I were examined with this DNA methylation analyzing method. The ratio of
the mean total area of the 5-Methylcytosine in sperm DNA to the mean total area of the sperm DNA was
346 % inbull A (9.98+5.39um2, 28.25+4.98um2, n=248), 39.3 % in bull B (12.29+5.39um2,
31.74+5.96pum2, n=165) and 40.6% in bull C (13.67+4.84um2, 33.70+5.69um2, n=46). There was
significant difference in the ratio between bull A and bull B, C (P <0.01). More research is required to

evaluate the mean of this individual difference of DNA methylation between bulls.
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