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In order to detect the DNA heteropolymorphism of chum salmon, selected essential genes were examined in different regional chum
salmons, i.e., Korean, Japanese and American by denaturing gradient gel electrophoresis (DGGE) and real time PCR methods. From
the promoter regions and introns of growth hormone, mtDNA ND1 region, D-loop region, IGF-1, histone H3 and MCH2 several
representative primer pairs were obtained and employed for the DGGE with the PCR products from the genomic DNAs of the
different regional chum salmons. mtDNA ND1, D-loop region and IGF-I genes showed marked heteropolymorphism between Korean
and American chum salmons. Intron C of growth hormone also showed a heteropolymorphism between Korean and Japanese chum
salmons. Whereas heteropolymorphism of histone H3 and MCH2 genes was detected among in Korean, Japanese and American chum
salmons in the examined region. The real time PCR disclosed the characteristic incremental production of target DNAs dependent
on the heteropolymorphic conditions of genomic DNAs of chum salmons, thus the different regional chum salmons could be grouped
by the variable incrementa] curves. Although the DGGE and real time PCR did not produce the identical results in this study, we
suggest that the DGGE and real time PCR could be used for the primary screening of the DNA heteropolymorphism of different

animal genome.
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dolFe &=, 48, ddF, #As), gd2d) Add, 7€,
ZeXol § Rl Y gl £X& 2 Yor A (Oncorhy-
nchus keta) = Feuete] ¢ stdoz =4 A%t Ui
A ojFoltt. AFAAE Fold dFPL A A
RFLP (restriction fragment length polymorphism) (Cronin et al.,
1993), VNTR (variable number of tandem repeat) (Mary et al,,
1996), microsatellite analysis (Nelson et al, 1998) Fo] Al-&5 o]
%on, olg EdZ B#d7 7N EE of&dte] FES HolE
AT 4 Ui B3 o 71A] o] & uigoE ¢ 2y
parsimony analysis, distance analysis, maximum-liklihood (Mo-
too, 1980) & P& o3 AFEE FHF Rk Utk
Michael & (1995)& BAHFol MH3te AojHe mDNA (mi-
tochodrial DNA) %¢] 3191 ND3 (NADH dehydrogenase su-
bunit 3)%} ATPase6 @l g F7IXEY vja EX4E 3
ARSPOM, ES Erc 5 (1999)¢ $9A9d AAE atla-
ctic salmon®) miDNA, ND1/16 stRNAS] RFLP dFoA 2z
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Aguitre] zolg AR 28V AFEE FHIIHAY
BAL e At HjEo] § B o, ZHe T2y
gz bg 2348 9& 80 g1 w4 Z2agdAgx ¢
ZW4 (parameter)d] Wt Azbo) & Zoj7t 97 &) o9
7HA ZRIOFE AHESof 3w o] Yo 53 8 dTFdAE
59 %9 dojg N9EE 73 genomic DNAY o} o
F8o A BYF A}E HE317] A3t DGGE (denaturing
gradient gel electorphoresis)$} real time PCR W& A4-3lg o
o, 2 Wyel v ay gudtog gL ANH v Eg YT &
e F3Fol o

£ d7dAE oln 2 714 ge] A AE chum salmond
mtDNA ND1 (NADH dehydrogenase subunit 1) 9% (Nilsson
et al, 2001), D-loop (mtDNA Displacement-loop) 9% (Lee et
al, 1999), IGF-I (insulin-like growth factor-I) (Kavan et al,
1993; Kaval et al, 1994), MCH2 (melanin concentrating hor-
mone2) (Takayama et al, 1989)9} 3 A9} growth hormones]
intron C (Oakley et al., 1999), histone H39 promotor sequence
(Hanley et al, 1998)& o843t MZ& primer® A3}
DGGE ¥$ °l&3td @5, n3, &4 dole] DNA oF
t}4 (heteropolymorphism)& ZAMSI gt
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1. Genomic DNA F£&

2 dFdME &5, 3, QEA dog Assged, §34
doje 1999 T HFAANEY FRNSFE A74 AN A
AP A8 AR, A doje 1999 g AT £
38 A2 (AFSC) 94® 24 Quilence THF-3HFNA A3
3 dojg AME-EH T 2Eln A dole 19989 G £y
Z7tol® A9 Shokanbetsu 2ol AHF Algold, &=, ]
3, 98 AYdA 27 3nte] 9] dolg ALYt oo e
A -70C YELAN BHEt Ao AHE3ATh Geno-
mic DNAE DNA midi kit (Qiagen, Hilden, Germany) & o}
dte] 223929, 1% agarose gellH A719F 3o DNA 27)
g $d35

2. PCR (polymerase chain reaction)

PCRE 371 9% primer A&& 93t Genbank 24-& %3
o] mtDNA ND! 99 (AF133701)3% D-loop 99 (AFI125518),
growth hormone (AF005927), IGF-1 (AF063216), histone H3
(AF063216), MCH2 (M27871)9) 9714 E2%E AH primer
A& %< the DNA/RNA synthesizer (Applied Biosystems, Fo-
ster city, USA)Z #2349 (Table 1).

PCR #$& g dujiges dojd A& EYE mt-
DNA D-loop 99, MCH2, IGF-1, histone H3E annealing 2%
& 60CZ 4431, mtDNA NDI 993 growth hormone an-
nealing 2% 55Co] 30% A2 39oH denaturation 30X,
extension 30% #F& 35 cycle2 GeneAmp PCR system 9600
(Applied Biosystem, Foster city, US.A)& °l &3t whgAZi,
g ¥ 5% ¢ DNAE U3t H3ste 1% agarose gel A7[%
&% 35t mtDNA ND1 99L& 97 A& A 69 Mg
%, Ksl7, Ks24, Asl1, Asl4, Js13, Js1591 A 431 bp9) 5% DNAZH

Table 1. Genes and their primer sequences used in this study

g4 %e8, mtDNA D-loop 99, growth hormone, IGF-I, hi-
stone H3, MCH2E Z+Z 503, 349, 499, 523, 480bp Z7]2 PCR
4 %8 DNAZH &5

3. DGGE

gdAA e EFFAR dg FHA AN AHgHE
multiplex PCRE 3A] 43 oA FF Aolg o &3 54
FAA dg PCRE §Alo APs}7] A3t A TDGS
(two dimensional gel electrophoresis scanning) 914 AH&-3h
H A79%5& A £33 A7YERE 7] JF combs
g en, £33 F719F WP AHEHE graded denature
gelE WEV] $13 90% urea-formamide (UF) solution (10%
acrylamide/bis-acrylamide solution 37.5:1, 50 XTAE buffer, 6.6 M
urea, 36% deionized formamide)® 30% urea-formamide (UF)
solution (25% acrylamide/bis-acrylamide solution, SOXTAE buf-
fer, 22 M urea, 12% deionized formamide)& TEPLH 2EZ
chamber®l& 90% UF solution 13 mLE 9% chamberdl= 30%
UF solution 13mLE ¥i HZE o]&3te] vj2] AZE platedl
A o 40% F= ZITh Gel plateE 60C2 1XTAE buffer’t E
olgle TDGS FA oA PCR 48 15L& W& ¥ 100VE
18417t Eot ZAFA|7)12, ethidium bromide ¥4 %, Molecular
Biology Lab system (Kaiser, Michigan, USA)2 £ #33Ath

4. Real time RCR

Real time PCR& PCR A gl ¢ wt37bA 2 mtDNA NDI
4%, D-loop %9, growth hormone, IGF-I, histone H3, MCH2¢|
primerS} genomic DNAE A}8-3t) DNA SYBR Green PCR
Core Reagents (PE biosystems, Foster city, US.A)9 E¥3 ¥,
GeneAmp 5700 sequence Detection Software (PE biosystems,
Foster city, USAE o] &3t

GenBank

Gene . Primer Sequence Position
accession no.

. forward TCAGCCTTGGACTAATCT 449-466

NADH dehydrogenase subunit 1 AF133701 reverse GTTGGTCGTAGCG. TC 280-853
. forward CCCGCACATTTGTAAATG 11-28

Displacement loop AF1253518 reverse TTGGTGGGTAACGAGCAA 514-497

forward TATTGGGCAAGCAGACCA 181-198

Growth hormone AF005927 reverse CCACCGATTAGACAGTGA 530-513

o forward AGCAGGTAGATTTGCGTGCAT 962-982

Insulin-like growth hormone AF063216 reverse GCCTATCCAAACATGAGATGG 1461-1441
. forward GCCGTCAAAGCCAAGTAAAAT 7-27

Histone H3 AFOI7147 reverse ACAGTCGGAGTATAGCCTCCA 487-467
Melan cation b ) Y forward ACAAGTAGCAGATGTAGCGGA 70-90

clanin concenfration fiormone reverse ATACCGCTTGGACCTCCA 593-576
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1. 2 4

PCReJ3 FZd DNAE 37l 98t 1% agarose gel2
A719%E ¢ 27 mtDNA NDI 99L& 970 A8 F94 6719
MNE &, Ksl7, Ks24, Asll, Asl4, Js13, Js1SIA 431bpe] &
DNA7H 819, mtDNA D-loop 9%, growth hormone,
IGF-1, histone H3, MCH2E ZZ 503, 349, 499, 523, 480 bp<
PCR 4HEe°] #H A,

DGGE# ol ¢l3te] mtDNA ND1 99 (AF133701, 449-880)
& B I Ad, I3, nF, dBA Aol 44 A79F F3
o] thZ DNA7ZF BH 28 Ks24, Asll, Asl3, JsiSE M& F
A o) FOYAE By, x4t g0l Ks173 Y& o] Js
138 4o 2T Byl o|Phde] A& ¥yt

D-loop 99 (AF125518, 11-514)-& H)A g A3} &I dojo)
A denaturing gel Aol Al A714F9 Aol o] HHH UL, Ksl2,
Ks17, Ks24, Asll, Asl3, Asl4 Js15€ &5 2L olddegioen
vehgon o2 219 do] &, J5133 J5182 ol dtidAle]
25 A st

2 WHo 2 growth hormone? intron C (AF005927, 181-
308 vxdgE 9, 6719 AE & Ksl7, Ks24, Asll, Asl3, Js
15, Is182 A3t DNA A719%5 44€ EYozH 22 AL
o2 231 Ksl2, Is13& UE 7709 Ao F Ksl7, Ks24, As
11, Asl13, Js13, Js15, Js18 T th2A & 5 /19 DNA band’}
drE o] o FgYAH e vyEten o7}t e Wolrst deojd
Aoz #FHAG o4 Aol Asl4= upper band FEA o}
2 /iy do] AFANAM FEOZ HAAL e Fe IV
DNA band7} B&HA FRoB2 o4& oFH Ao|7t Y= W
o7k 2L ¢ & AU F=F4 do] & Ks12 AlBE UE ¥
4k dof &, Ks17; Ks249E B DNA bandE #3E &+ gl
Row, dEA do Js13e tE YEA do F 15, sisHE
t}Z DNA band’t YEI o™ o[ AL 938 Ksi2, Isi3 Al&2%}
Nz fA8 Acg FFFct

IGF-T (AF063216, 962-1461) 2 histone H3 (AF017147, 7-487)
e @, v, dEA do] R o¥gYAHoez Yo,
MCH2 (M27281, 70-593)= &=, u)=, dE4 2% ol3dPA
o] #FHA st

AAHo 2 doj9 FHA mtDNA ND1, mtDNA D-loop, gro-
wth hormone 59 #& #3994 DGGE #4234 Eo|# SNP
' #FHA i (Fig 1.

2. Real time PCR 24

E 47 98 AAY Ao FHAE £44 27 98 real
time PCRE °]4-3t9] DGGES} 479 A g¥ 2 3o)7} JleA
£ #3399 (Fig. 2). mtDNA ND1 99 (AF133701, 449-880)
oA &34 Ao K12 PCRZ 5Z ¢ DNAF #=2] gopa
DGGE #4202 Wol& & & 4 HUAW, real time PCRe
Me 334 do] Ks129h 424 99 Js18 Al&€ PCRAAME

Z¥ DNAZF $9HA kA% real time PCRAIA T Hl& &
DNA 44 e Bgod Ksl7, Ks24, Asll, Asi3, Js13, Is15&
B2 DNA A4 d8e 292m, nj34t 9o Asl4x PCR
Ao 5%9 DNA HEJ} FAHA FUAAT real time PCR
dqAe EFEAF 29T 44 dHoz Yehd

D-loop 99 (AF125518, 11-514)el A &4t Ao} Ks129} v
22 do] Asl1e AE FAHE DNA A4 HEe BgAd &
7708 A&, & Ksl7, Ks24, Asl3, Asld, Js13, Is15, Js18 713
3 DNA A4 A8& 2y,

Growth hormone (AF005927, 181-530) ¢l A= DGGE #4914
Hol7t AP Ks127} real time PCR 2F o M 34 o] Ks
175} w24 do] As133 FAHE DNA 44 H84 29or Ks
24, Asll, Asl4, Js13, Js15, Js18% Ks12, Ks17, Asi3de ¢& £
FH3 DNA 44 sjdg 2gd

IGF-1 (AF063216, 962-1461)1 = DGGE #4o)A &3, 1|
T ey dolv BT olydgAdez JERAT, real time
PCRAAME Ksl2, Ks17, Ks24, Asll, Asl3& A8 DNA A4
HEE B o4t Ao Asl49h R Fof Js13, Isl5, Is182
E733 DNA 44 HEg 24

Histone H3 (AF017147, 7-487)91M< DGGE ¥4 oA E%F
olgdd oz Vel AT real time PCRAME 34 €] Ks
12, Ks17, Ks249} o4k Qo Asll, As132 fAHE DNA A4
Heg Byon o3t Ao} Asl49 YEA Ao Is13, Jsi5, Is18
< E73% DNA A4 HeL 2%k MCH2 (M27281, 70-593)
% DGGEY A= EF o] & o] YehtA] &kAD, real time
PCRAIME Ksi2, Ks17, Ks24, Asll As132 A2 #AF¢ DNA
A e BAAT, 154 do] Asi4sh Q&4 o] Jslt, Is
13, Is15® 3% DNA AAHES 2o

i -

dutz o 2 TDGS WS multiplex PCRE 539 AU &
A DNAE FA 9 24387 943to 5~107) FE PCR 4&
S dAHeg £ B9 AJYFE 539 DNA Z7E=R
TFES U 233028 $3 WHPOE denaturating geld H7]
YE5Fo2A 479 ddstde] DNA (ssDNA)Y g3 e o
B sl ol (Nico et al, 2002). 2 Q7oA TDGS AAE
o] g3to] Eo]AQ] DNA HETE #Fanzl &7 f&o 43
A795E AFsn £33 A/GTTE o)4¥ DGGE ¥He
Agstaen AEE combe AFse 9 FolE& FAM
A7) Wze) Aoy a3 ALHE 5o FARE
S weil 44 245 4o FAR At o) qGIEE
#2384 9% DGGEAME 60T F&Z Wl ureast
deionided formamide7t X% =o] UE acrylamide geld AHE-3}
v A719% F9) 47 DNA meltingo] o]FoAA Et (Kam
et al, 2001). ©]2] & DNA melting®] W5 A&8A A gel
dell 3 Aozt GA A AA ¥oBE PCRE DNAE 5
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Fig. 1. DG

GE results of mtDNA ND1 gene (A), D-loop gene (B), growth hormone intron C sequence (C), IGF-I gene (D),

histone H3 promotor sequence (E) and MCH2 gene (F) obtained from different regional chum salmons (arrows; different

alle
A:

= E g QW

Ks:

: IGF-I gene

: MCH 2 gene

les, heteropolymorphic case shows four arrows).
mtDNA ND1 gene (AF133701, 449-880); Ks24, Asll, As13, Js15 show the migration pattern of heteropolymorphism,
while Ks17, Js13 show only a pair of bands.

: mtDNA D-loop gene (AF125518, 11-514); Ks12, Ks17, Ks24, As1l, As13, As14 and Js15 show the migration pattern

of heteropolymorphism, while Js13 and Js18 show only a pair of bands.

: growth hormone intron C sequence (AF005927, 181-530); Ks12 and Js13 show the migration pattern of hetero-

polymorphism, while Ks17, Ks24, Asi1, Js15 and Js18 show only a pair of bands. Asl4 was absent of a lower band.
(AF063216, 962-1461); Ks12, Ks17, Ks24, Asll, Asl3, Asld, Js13, Js15 and Js18 show the migration
pattern of heteropolymorphism.

: histone H3 promotor sequence (AF017147, 7-487); Ksl2, Ks17, Ks24, Asll, Asl3, Asld4, Js13, Js15 and Js18 show

the migration pattern of heteropolymorphism.

£M27871, 70-593); Ks12, Ks17, Ks24, Asll, As13, Asl4, Js13, Js15 and Js18 show only a pair of bands.
upper pair of arrows, and lower pair of arrows represent the melted SDNA from heterozygotic allele.
Korean salmon; As: American salmon; Js: Japan salmon.
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Fig. 2. His

0001

. \; /4
co A //”J////'

ot \\ / 1]

o
1234587 0NN BTRRRNARNBBUTLORNRNRIITBGIHAG
Cyearier

0t

L REPER

A mtDNA ND-1 region

B mtDNA D-loop region

o
122345678 91011412135415181718102021222324252027282930 31322034 35363738 3040 123456873 10020 BI7IRNDNRDUBNINNNNIZIIMNIWITNIG
Cycle Numer Cycle Mumder
C growth hormone D IGF-|

m/%;._

et /Km Fus [ 10

/ /’/M/

\ A\ |

ot

E Histone (H3)

F MCH2

901

2345678 5109112431415°6 7 8102071 222924 252627 282930313233 34 35 3837 36 3940
Cyeia Nymber

12345678 01011121314181317 1819202122 23 24 2526 2728 20 30 31 32 33 34 23 36 37 36 3040
Cyc's Number

togram results of real time PCR for the various genes of different regional chum salmons.

A: mtDNA ND1 gene (AF133701, 449-880); Ks12 and Js18 showed standard exponential production of target DNA, while

B:
C:

Ks17, Ks24, Asll, Asl3, Asld, Js13 and Js15 showed irregular production of the target DNA.
mtDNA D-loop gene (AF125518, 11-514); Ks12 and As11 showed standard exponential production of target DNA, while
Ks17, Ks24, As13, Asl4, Js13, Js15 and Js18 showed irregular production of the target DNA.
growth hormone intron C sequence (AF005927, 181-530); Ks12, Ks17 and As13 showed standard exponential production

of target DNA, while Ks24, Asll, Asl4, Js13, Js15 and Js18 showed irregular production of the target DNA.
D: IGF-1 gene (AF063216, 962-1461); Ks12, Ks17, Ks24, As11 and As13 showed standard exponential production of target

DNA, while As14, Js13, Js15 and Js18 showed irregular production of the target DNA.

E: histone H3 promotor sequence (AF017147, 7-487); Ks12, Ks17, Ks24, Asl1l and As17 showed standard exponential

production of target DNA, while Asl4, Js13, Js15 and Js18 showed irregular production of the target DNA.

F: MCH 2 gene (M27871, 70-593); Ks12, Ks17, Ks24 As11 and As13 showed standard expone- ntial production of target

DNA, while As14, Js13, Js1S and Js18 showed irregular production of the target DNA.

Ks: Korean salmon; As: American salmon; Js: Japan salmon.
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g o Al83e primerd 5 end ¥ 99 GGGGCCCC 59 9
7INE S Hao met A7t AAFCZH DNA meltingd =
£ 243t 29502 dUs dDNAAA Aozt 47 A4
o] DNA melting ¥ single strand conformation polymor-
phismel 23] T2 A (o]7)2 DNAS v 3o} gel 4ol
ol'%§3tc bande 27| Ao)g #AE DNAY o] g &
B8 4 9lc (Mette et al, 2002). 9, ARl Azt 149
dDNAY A 5 £4] DNA 9714 gl MZ oA homozygoted
749 DGGE 4ol X DNA melting ¥} 2719 ¢ sDNA
7hegto] o] 3 e 2 237 2719 DNA band%ol A9 g
o 3% dDNA 7}ete] Wol7t G 7 -9l DNA melting ¥
Jd Nz & ¢g/1M49Ee e 419 sDNAE droAzne
DGGE ‘3914l 471¢] DNA bands’} Eo|A ®t}. o}d B¢ 4
Aze 2474 JAse 249 DNA bands7t @2€rh wA
DGGEE "¢ 3322 genomic DNAY o) 3ttdA4 S #3d
F Uta AZEd. £ 49¢ $34 23 mDNA ND1 99,
D-loop 99, growth hormone, IGF-1914 o] ttFe] vy
FEEA YeUdA T2 AAY KAz 44 vz 83 & 5
ARt 2198 A71GFANT FYMAN heterozygotic HHF
AA7 de AT 4A FEE F Adt

Real time PCR A4¥ & ©]%F 712 DNASY #3& Jeplle A
oFo] Af3le] DNAZE EAE o) €40] HAA vl8nict A€
DNA &4 4& 2822 3AF 4 oA PCR ¥ FLE 45
& 4 9197 real time PCRol 3 DNA ¥ 54 A7} e
g7l doly DNA AAlel vlxe 34 A4kd AA PCR ¥4
FE e AgsA 458 & A (Pusterla et al, 2000). 53]
PCR 3% %74 %9 elongation®] ] DNA polymerase’t DNA
AN o) ©d7tee) sDNA template’t DNA Holo| 2l3ta] A
2 gZ 7% sDNA7} single strand conformation polymor-
phismel 2] 5|3 DNA T2 & o] F7] & DNA do|7}
91 sDNASE Zo|7h Y& DNA HAEs DNA HAEE
real time PCR 232 vl3 #3¥ & 1t} (Stephan, 2002). 3H

F AXWY 1749 4% DNA code o &% DNA code ¥
old] 9§ o] HhFA A A$9IE real time PCRONA w4 B3tat
DNA A4t 271 24L& BolA Hug o2 d& /AA Y real time
PCR A9} H|R 3 o|FqFd e R Bedted £30] €
Aoz 44 ¥ & primer DNAS A7t §1& ALE real
time PCRYl % DNA W3l Sl ¥ol §F& FHH22 o
2% F gle Wyolth Real time PCRS 479 H#AAAA
DNA 44 #8s 223 QA A8t XojPE ¢ FE
AA T AEg HolE #AY = ¢} i, DGGET T A&
Atolol A} Mol E real time PCR Rt} FE3A AT 4= A2
AN Zto] Al ddol Aot TF GRS A7) 98A 7
Aol g ofFy FEE ol & usUE 4Pdrlde
22 AT ujgo] E7] YEo] DNA EQHOE 98 & &€
AeA scanning Wyol Bedid

¥ dFE 539 DGGE ¥H& DNA ZF9 melting £
aole) oldte] A719F Aol UYElhE= DNA band® £A¢ 9

A o] 4g #&Ad= WA real time PCR e #A19 DNA
AA £ AAES ZA3E WS A E3ded DGGEY
239} real time PCRY A7} A2 @43 84 YeA e
wtoy dAZ real time PCRYIAME mtDNA NDI, growth ho-
rmone, IGF-1 54 Hol A3 Zo] NYY A&7 ¥&
& DNA A @ FEGAE HYoy oj59 AT ZolHE
TFE37) olH At oo vt DGGE W& vy o]tk
A o 7tsd ZAxz Jepldd. ZAHOE, real time
PCRE 2 o] vl $ a3 whad) thgA TAldle EAEF
4738 21924 DGGEE HIE 43 Wyo] o3& "ol AT
A FA2e qgdE dAFHoE 2AEEY 7 23 E
Bag.

$o2 SNP d7INEE B €A 9% F =g A93
scanning o] MEsojop 3 £ thF] AEE Bt 42
Bz A7 £ Y5 E ¢ B A7) o] FA Ao} s, a8
o7]A d& HolHE o] 43ty ofF AEF PIIMYE 4L F
3 A& Z A Abelo] FAA HolAgE B9 M AejA
o4 AT & A& Wk o}, Fo Tl AA ] T
A 34 5L 3 £ Jdo] 44A EY 52 ol 4¥o F
AE AEG AL A EHE B2 F 5 UL FAeg A7
#el,

2 o

= uF, dEAY A AoldM FEF genomic
DNAE o|43te] dojo] mDNA ND1 44, D-loop 99, gro-
wth hormone, IGF-I, MCH2, histone H32] @714 g & E43}q,
# A9 primers A&3td PCRE AAF 27, miDNA NDI ¥
& Ksl12, Ks24, Asll, Asl4, Js13, Is15904 5%€ DNAS &
A28, Dloop B4, growth hormone, IGF-I, histone H3,
MCH29IH e EE Ag9A $%8 DNAE U3l

DGGE 4] 23} mtDNA ND! 99 (AF133701, 449-880),
D-loop 94 (AF125518, 11-514) % growth hormone (AF005927,
181-530) M ol¥U YL FAsg o, IGF-1 (AF063216,
962-1461)3 MCH2 (M27281, 70-593)& 2% ol¥tigAel Y
Eltont histone H3 (AF017147, 7-487)€ RE5 o]gtigA el
245X ¥4tk 2P I real time PCR #F A& DGGEY
Az fA AL L F UUAY, real time PCRE 4749
F3Ad o Az & DNA 44 #d& 2o DNA dHolE
474 Tasted B2 £80 I

ZAtel 2
¥ 47 83 A%AG A FFURR S HIYEAL
?.

AT7AEH (EMBRC)$ 8] ¥54H49) Sea Grant AHY (20014 %)
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