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Investigation of Growth Stage Related Genes in Dark-banded Rockfish Sebastes inermis by Yo-Soon
Jang* (East Sea Environment Research Institute, KORDI, Gyeongbuk 767-813, Korea)

ABSTRACT

Expression analysis of development-related genes was conducted using differential

screening of 6-month-old [18M (-), 6M-18M] specific and 18-month-old [6M (-), 18M-6M] specific
subtracted cDNA libraries constructed by subtractive hybridization using skeletal muscle of 6- and 18-
month-old dark-banded rockfish Sebastes inermis. A total 202 cDNA clones displaying different ex-
pression levels in each stage were obtained; among them, 32 clones showing up-regulation were
finally selected for further expression analysis. We sequenced the clones and analyzed individual
sequences. Genes expressed specifically in 6-month-old skeletal muscle were identified as myosin,
adenylate kinase, calsequestrin, dystrobrevin beta, and diphosphate kinase-Z1. Genes showing strong
expression in 18-month-old rockfish were identified as desmin, TGFBR2 (transforming growth factor-
beta receptor), muscle-type creatine kinase, and cathepsin D. Expression of these genes was check-
ed further in 6-18-30-42 month-old dark-banded rock fish. Rapid reduction of expression was observ-
ed in dystrobrevin beta and diphosphate kinase. However, expression of creatine kinase (muscle type)
and cathepsin D increased as dark-banded rockfish grew, and remained even after 18 months. The
results reported here demonstrate that genes related to muscles contract are expressed at an early
stage of development, and genes controlling energy in muscles are predominantly expressed at a late

developmental stage.
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7R 88k 27}l 7]el8}, lactate dehydrogenase (LDH)
2} pyruvate kinase (PK) &47F ZA13HW Z8gFo] =/
Z27}8+c} (Somero and Childress, 1980).

o Fol A AR Al (muscle fiber)e] Z-% WhE-o
Bofshe A7} 271803 )7} WeslAle Astele. of
o T E3HA o2 myoblaste] YA, 4
A = o] Fo] 2t} (Johnston, 1999). o 2] A7 4=
% Gehis s B9 sl T4 ke A% 2
t}(Weatherley et al., 1988). Z5-34 27|dAeA] 282
3}+= MRFs (myogenic regulatory factor).‘l] G =9 vEe] B
el AlsAA 98] 22 ¥ ok (Molkentinand and Olson,
1996). Myo D gene family, IGF-1 (insulin-like growth factor-
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Table 1. Sequences of the PCR-selected cDNA synthesis primer, adaptors and target PCR primers

Primer Sequence
cDNA synthesis primer 5 -TTTTGTACAAGCTT5,N,N-3’
Adaptor 1 5-CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT-3'
3'-GGCCCGTCCA-5'

Adaptor 2R 5'-CTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGGT-3'
3-GCCGGCTCCA-5

PCR primer 1 5-CTAATACGACTCACTATAGGGC-3'

Nested PCR primer 1 5-TCGAGCGGCCGCCCGGGCAGGT-3

Nested PCR primer 2R 5-AGCGTGGTCGCGGCCGAGGT-3

G3PDH 5 primer
G3PDH 3’ primer

M13 Forward (-20) primer
M13 Reverse primer

5-ACCACAGTCCATCAC-3
5-TCCACCACCCTGTTGCTGTA-3'
5-GTAAAACGACGGCCAG-3'
5-GTCCTTTGTCGATACTG-3'

family= 2853} ==z 798 A 31A 71} (Florini ef al.,
1991; Olson, 1992; McPherron et al., 1997).

B2} (Sebastes inermis Cuv1er)-°— 1’]rEH *g AF)HE 23}
8+ (1993), 7 -5~(‘l993)°] FH Z 1 &

NL2A HAAL oFalA} WJ zﬁﬂl,/&}iﬂl %oﬂ o}
bR =4 (2 £, 2006), B2e] ALl wEhs A
A2 Fobd Fo|vt At Bete] 27T} kAR
A AASAE 2ARE dFEFHE 5, 2005 AL
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AN o1 AR Bold a4 Aol B
A7 Ao wER u) gohE 9T pere) e

Ao “}ﬂ} XF—‘“'}”{% °<? H‘% e 4‘4 242 differential
& gnsle §4
‘—"4 AR 7] =3}

AEE F 5}51 é’é} -’?‘-7]‘%7%}9} A

e FaTd 59 MRColM o
AR 6719 (6M) 2 187443
(18M) &% 7 4 10711%4]4-‘4 graq)x, 7 NAe 2%
ZA% library Az}l o]g-31ie}. AAwtA o) o} whydeg
A AH-El7] Asted 307093 42709 2o At
107048 gknsledo).

2. Total RNA 22| & mRNA Zx|

B 2827 total RNAE 34 7149 827
ZH7F 100 mg¥ Faled AAALE o|&3ted AT F,
TRIzol® Reagent (Invitrogen, USA)$} chloroform& A}-8-3}

o rje

o 2z]3lgich mRNAE total RNAZRE] oligo (dT)-latex
beadZ A48} NucleoTrap® mRNA Purification Kits
(Clontech, USA)g o]4-8lo] F43}c).

3. Subtracted cDNA library M=+ 2! screening

1) Subtracted cDNA library H|ZF

69 2 187493 B 2427 ol =gl DNA lib-
rary+ PCR-Selected cDNA Subtraction Kit (Clontech, USA)
+ ARgsled AlAslich 2 43W B2 ZS2A6A B
2]8 mRNAE AMV reverse transcnptasc% Apg3te] &}
7}9} cDNAE gAlstgon, o8 F3 o2 % 715 cDNA
e N 7}9} DNAS| BeE ATEs
Al&-5ted blunt-end® 9hE31 adaptor 13} adaptor 2R-&
HA3s}¢d}. Subtractive hybridization2 % @AlZ 1}yo
Axstgd e, R WA @A|2] hybridization2 WHS-Y
98°CeflA 907t HESAIZ1 F 68°CollA] 8AI7F F=F b
A ZHct = s <A ¢ hybridization2- driver cDNAS #
7}ate] 98°CellA 90x F9b HFEA|Z] &, hybridization
sample-& E&sted 68°CollA sl FqF WHEAA $=
3lodr}, zhztke] subtraction A28 AF28le] PCR v o#
2238 cDNA (subtracted cDNA)E pGEM-T easy vector
system (Promega, USA)-& o]-83}o] subtracted cDNA library
E F-%318]c}. Subtracted cDNA library #] 24| AL4-8F PCR
primer ¥ adaptor®] g2 Table 15} 7t}

i ka

olo o

2) Subtracted cDNA library screening

2k g2y 2%%A subtracted cDNA library 2 PCR-
Selected Differential Screening Kits (Clontech, USAYE AM-4-
Bl BA3lgdr}. Digoxigenin-dUTP (Roche, Germany) 2
A8 4782 probe forward-subtracted [67] 4 #-187]4
2], 18M (-)] cDNA library @ reverse-subtracted [187] € 8l-6
W42, 6M (-)] cDNA library S #A3}5v}. 2 subtraction
Al A 42 23 PCR AHE-S probez o|§-3}51 0w, 7t
subtracted cDNA library 2 %€ W3 F2UE FFo=z



Table 2. Primers for semi-quantitative RT-PCR

Annealing

Clone name Primer sequence (5' — 3°) temp. (°C) PCR cycle
6MOS5A3-40 FW: CAGAGTGAACAGATATGGAAC RV: TACGAAGGGGATAGTGCTGA 59 18
6MO5A3-55 FW: TCATCCGCAGTGAGGCTGCT RV: CTCATCACTGCCTACCACCA 55 15
6MOSA3-58 FW: CTTACGGATGTCGACATCAC RV: GACTACCTCATGAAGATCCTG 63 17
6MOSA3-89 FW: CACGAAATATTCAGCCTCCG RV: CTCGATGGTCTTGATCAGGA 59 18
6MO5SA4-02 FW: TGATCGCTGATCACTTCCTG RV: TCTCTTACCATCAGCTTGAC 56 18
6MOSA4-06 FW: TCTGTCCAGGTTTTTGGACG RV: ATTAACGGTAGGACTTCTGG 65 16
6MO5A4-69 FW: TCATCGATGGGCTCGATCAT RV: TACTACGAGCAGTTCGCCAA 65 18
6M0O5SA4-71 FW: GCTCCGACGTGGAGAAAGGA RV: TTCGTGATGTCCAGGAAGTC 65 18
18MO5A1-13 FW: TATCGGTCTCCTCTGTGCAC RV: TCAGATTCCCACATGTGCAG 55 18
18MOSA1-22 FW: TGACTTTGACTTCGCTGGCC RV: GACAGGGTGAGTTTCACACC 57 17
18MO5A1-26 FW: CAAGGACATCTACAACAAGC RV: GTACGAACACGGCTGGACAG 57 i8
18MO5A1-90 FW: ATGGGAGAGAAGCTCAACAT RV: GCGCTCTTCACCAGCTGCTT 59 16
18MO5A2-09 FW: TCACACACGTGGAGTCATAT RV: GAGATTGAAGACCTGAGGATC 61 18
18MOS5SA2-74 FW: GGTATGGTGGGAAGATGAGT RV: TGAGCCTTGAGAGACTGGAG 58 17
18MO5A2-84 FW: ATCGTCGGTCACGAGCACTA RV: AGGATGCTCTGGAAGCCCTT 59 18
18MO5A3-04 FW: ATGGCCTTCGCTGGTTTCCT RV: CCTGGTTTTCACTCTTCCTC 63 18
GAPDH FW: ACGACAACGAGTTCGCATAC RV: CTCACACCTTTACTCCATCTC 62 15

Akﬁ-ﬁ}ﬁﬁ} Imager®

ol gated w5 ¥

5t blot] signal

£ NBT/BCIP 49! (Roche, Germany)_i ] A 5hed 23}
‘ﬁ‘ﬂr’

4. Semi-quantitative RT-PCR

e Y2y 28xeognE] e - A total RNA
% oligo (dT);,.49} E88F & SuperScript ™Il Reverse tran-
scriptase (Invitrogene, USAYE Hr}sted 42°Col|A] 5087F
HHS-A1A 8F 719 cDNAZR A 33t o). Dicentrarchus lab-
rax2] GAPDH ¢37]4 < (GenBank accession No. AY863148)
7122 stod A2 primerZ 3t 712 cDNA2Q] Al
W A E8e el o, semi-quantitations 213}
g 7=t cDNAZS Aksisieiol. Aaeke] cDNAg
target primer& A}-8-3}od (Table 2) 18 cycle ¥H-2-A] 7] AFE-&
agarose gel 217|950 2 Fslelw, 47 whe) u) 7}
o]-g-3fed A

£ e e

X% densitometer (Vilber Lourmat, France)&

Fskn A st

5. Northern blot analysis

o g Zgx3o =2 BE] F - AAg total RNA
= RNA sample buffer (64.5% deionized formamide, 8.35%
formaldehyde, 0.64x MOPS)¢} 4] 65°Cell ] 158-7F WA
A1Z] oh-, formaldehyde gel-loading buffer (50% glycerol, 1
mM EDTA pH8.0, 0.25% Xylene cyanol FF, 0.25% bromo-
phenol blue)E H7}ste] 1.2% formaldehyde gel A 7}ed %
gt} A7jodFo] B4t gelol A formaldehyde® Z2-3)
A A F, nylon membrane ©. 2 RNAE £7]1 UV-cross-
linker (UVP CL-1000, USA)S AR&3}led A A|Z v} Probe

DNAZ*= subtracted cDNA libraryZ 223} 83103+ cDNA
Z DIG High Prime2 ©]£-3}e] 8413141 © =, hybridization
BH2-2- high SDS hybridization buffer (5x $SC, 0.1% N-lauro-
ylsarcosine, 7% SDS, 2% blocking reagents, 50% formamide,
50 mM sodium phosphate buffer, pH7 )& A}-£-3}o] ul-2-7}
=& o] AABledTh ¥h2e] #ut nylon membrane-2 CDP-
star (Roche, Germany)& AR&-&ko] Xeray filmol x=FA1HA
selehy AL

signal-g&-

6. 27N 24

A 287 2 2E] plasmid DNAZS 348 & BigDye® Ter-
minator v3.1 Cycle Sequencing Kit (Applied Biosystems,
USA)E olg3le] 7iMd Z2Auke-2 A dbgol
Ext A2 ABI3730x1 DNA Analyzer (Applied Biosystems,
USAYE AHg-3te] 471 9dE ZA g e, Chromas 2.30
=} BioEdit v 5.0.6 Z2 18-8 AL&s)ed wlm BA8kgc},

z o

1. Subtracted cDNA library &|ZF 2! differential screening

seke] AR 154 FAAE B Halel o)
He 9 isofdE 8% Bol#Ql subtracted cDNA lib-
raryE A 2Fskedv) oY e 2824 Eolx el c¢DNA lib-
rary [18M (-), 6M-18M)] 3= 67] 98 2423 cDNA library
oA 187898 Tz A LHEE= AR dREs
cDNAE A A3l A2 7oz 187443 T8=24 3
Foz wEHE $0A71 gl A1) cDNA librarye] .
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ojg} Wivje] wbg oz 187)9e T822] Eeo]Hal cDNA
library [6M (-), (18M-6M)] & A 2Fst5ic}. A 2}8} subtracted
cDNA library= & d7olA AR kit Well 3l control
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Fig. 1. Results of the dark-banded rockfish skeletal muscle subtrac-
tion according to the Suppression Subtractive Hybridization. M, X174
DNA/Haelll marker; 1, 18M-6M (subtraction); 2, Unsubtracted (18M);
3, 6M-18M (subtraction); 4, Unsubtracted (6M); 5, Subtracted control
skeletal muscle ¢cDNA; 6, Unsubtracted tester control for the control
subtraction; 7, PCR control subtracted cDNA (positive control); 8
Negative control.

3

Unsubtracted tester probe (6M)
(A) ‘

Forward-subtracted probe (6M-18M)
B) ;

& o] 43l AAH o2 subtraction HER] RE 7
oxnbyg o g glelslglt) Fig. 19] 1 lane (18M-6M cDNA
library)®} 39 lane (6M-18M cDNA library)3} ZEo] AAMA
o2 x|z} o], 47]2] subtracted libraryS probe ©}-§-8}od
okdlsko 2 wil 7Pl =% differential screening & Al A
3}ic} (Fig. 2). Fig. 2Bl A] 3tz A8 A 7ol 7
gt A1 vtepd cDNA E8& AAHA Botd 1
AR st o) 98 T2 A] Wl ake] e
ZE 112708} 18703 I8z elA Ldggo] B2 F2
907 E & W5}9l 27, hybridization WHS- 7122 o] sub-
tracted cDNA libraryS WHe-AlA FH2H 02 3274 (67144
T2 wEYg 27k 137, 18198 8= ZMW
WA 27k 197)9) 2 AR Solhel AE B
A Aeale 9371498 A shlch(Table 3).
Hd71M9-& BLAST A3 23}, /)93 Beolx e
¢DNA &3 myosin, adenylate kinase, calsequestrin 1,
Dystrobrevin diphosphate kinasedl] %3l 452} whH of
A3, 18704 EojA UH cDNA &

growth factor, desmin, muscle-type creatine kinase, Hsp 90

Zol|& transforming

(heat shock protein 90), Grp94 (glucose-regulated protein 94),
cathepsin, TCTP (translationally-controlled tumor protein),
calreticulin, lactate dehydrogenase-Adl| 83l 32 <
"ol Slet o) FHApe] ARz <ldted BLAST 44

Unsubtracted driver probe (18M)

Reverse-subtracted probe (18M-6M)

Fig. 2. Differential screening results of dark-banded rockfish, Sebastes inermis, skeletal muscle subtracted cDNA libraries.



Table 3. Growth-stage related genes identified in a cDNA library prepared by suppression subtract hybridization using dark-banded rockfish

skeletal muscle

Clone name Lfél I%)t h ((}Ifl?lljfae I;l;dNe(;' Best BLASThit* Identity® (%) Gen(}]SEaSn%No.

6MO5A3-40 349 CR704132 Tetraodon nigroviridis full-length cDNA 111/131 (84%) GT758010

6MO5SA3-55 394 BT027417 Gasterosteus aculeatus clone CFW272-A05 mRNA 328/394 (83%) GT758024

6MO5A3-58 470 AB042037 Euthynnus pelamis mRNA for myosin light chain 1 387/451 (85%) GT758027

6MO5A3-61 465 FJ426139 Epinephelus coioides adenylate kinase 1-2 mRNA 372/431 (86%) GT758030

6MO5A3-66 289 CR729021 Tetraodon nigroviridis full-length cDNA 224/2773 (82%) GT758035

6MOS5SA3-74 371 AB042046 Trachurus trachurus mRNA for myosin light chain 1 271/341 (79%) GT758043

6MO5A3-89 618 AB442012 Solea senegalensis CASQ1 mRNA for calsequestrin 1 22771275 (82%) GT758058

6MO5A3-94 386 CR678600 Tetraodon nigroviridis full-length cDNA 308/376 (81%) GT758063

6MO5A4-02 457 AK300019 Homo sapiens cDNA FLJ60874, highly similar to 135/182 (74%) GT758067
Dystrobrevin beta

6MO5A4-06 455 BT082672 Anoplopoma fimbria clone afim-evh-525-239 Trimeric 225/256 (87%) GT758071
intracellular cation channel type A putative mRNA

6MO5A4-14 302 CR694671 Tetraodon nigroviridis full-length cDNA 180/223 (80%) GT758079

6MO05A4-69 470 FJ426115 Epinephelus coioides nucleoside diphosphate kinase-Z1 350/431 (81%) GT758134
mRNA

6MO5A4-71 384 FJ374271 Siniperca knerii myosin light chain 3 mRNA 340/379 (89%) GT758136

18MO5A1-13 333 NM_001159566  Bos taurus transforming growth factor, beta receptor II 214/293 (73%) GT757793
(70/80 kDa) (TGFBR2), mRNA

18MO5A1-21 561 FJ438518 Epinephelus coioides desmin mRNA 332/461 (72%) GT757801

18MO5A1-22 609 AY034098 Oreochromis mossambicus muscle-type creatine kinase 551/597 (92%) GT757802
CKM2 mRNA

18MO5A1-26 287 DQ662233 Paralichthys olivaceus heat shock protein 90 alpha 242/275 (88%) GT757806
(Hsp90alpha) mRNA

18MO5A1-30 358 BT083019 Anoplopoma fimbria clone afim-evh-524-201 Ubiquitin 330/352(93%) GT757810
fusion degradation protein 1 homolog putative mRNA

18MO5A1-47 806 FJ613633 Siniperca chuatsi muscle-type creatine kinase mRNA 313/350(89%)  GT757827

18MO0O5A1-53 418 DQ662235 Paralichthys olivaceus glucose-regulated protein 94 (Grp94) 358/415 (86%) GT757833
mRNA

18MO5SA1-84 292 BT026617 Gasterosteus aculeatus clone CEC24-B04 mRNA 164/196 (83%) GT757864

18MO0O5A1-90 310 BT044692 Salmo salar clone ssal-rgf-002-373 Tob1 putative mRNA 234/306 (76%) GT757870

18M05A2-09 284 EU143237 Lates calcarifer cathepsin D mRNA 168/208 (80%) GT757884

18MO5A2-17 757 BT026632 Gasterosteus aculeatus clone CEC28-E02 mRNA 344/373 (92%) GT757892

18M05A2-22 510 DQ821474 Paralichthys olivaceus voltage-dependent anion channel 428/489 (87%) GT757897
(VDAC) mRNA

18MO5A2-69 343 EU413401 Hippoglossus hippoglossus creatine kinase mRNA 295/325 (90%) GT757943

18MO5A2-74 332 BT083075 Anoplopoma fimbria clone afim-evh-521-379 232/314(73%) GT757948
Translationally-controlled tumor protein putative mRNA

18MO05A2-84 319 BT058985 Salmo salar clone ssal-rgf-517-369 Calreticulin precursor 132/167 (79%) GT757958
putative mRNA

18M05A2-86 540 FI772429 Lutjanus argentimaculatus cathepsin S mRNA 260/326 (79%) GT757960

18M/5A2-92 275 FJ438518 Epinephelus coioides desmin mRNA 213/239 (89%) GT757966

18MO05A3-04 475 AF170710 Lycodichthys dearborni lactate dehydrogenase-A mRNA 412/464 (88%) GT757974

18MO05A3-09 279 BT(026686 Gasterosteus aculeatus clone CEC40-B03 mRNA 190/249 (76%) GT757979

“Best result obtained by BLASTN analysis using the cDNA sequence as a query in the nr database at NCBI
"Number of (percentage) nucleotide sequence identities to the best BLAST hit in the segement compared

N

, 18, 30, 427
PCR-& Al &}g]c} (Table 4). 674

§z2e] i3t semiquantitative RT-

Bol4 WP

%

ehd 6M05A3-40, 6MO5A3-55, 6M0OSA3-58, 6M05A4-06,

6MOS5A4-69 cDNA 8- Egto] Aol et W ol

ulo)
%M;]—,‘:

HA3] Ftaslel 307047 o] Foll= Wkl SN
t}. Calsequestrin 1 -3 2} =3¢l 6MO5A3-89
43 ez A A wEge] 7P wotom, 18745 o &
FA3] Aasert 427095 IE2A e HREA] o
ok}, 6M05A4-02 222 dystrobrevin beta f-%1 A} w3 o]}
on, 6740 Tz Lol

Zz2 67)
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Table 4. Semi-quantitative RT-PCR analysis of selected cDNA clones

Relative expression level®

Clone name

Relative expression level®

Clone name

6M® 18M° 30M° 42MP 6M° 18M° 30M° 42M°
6MOSA3-40 +++ + - - 18MO5A1-13 ++ +++ ++ ++
6MO5SA3-55 +++ ++ ++ ++ 18MO5A1-22 + +++ +++ +++
6MO5A3-58 +4+ +4 + + 18MO5A1-26 - +4+ + +
6MO5A3-89 4+ + + - 18MO5A1-90 - ot + -
6MO5A4-02 4+ = - - 18MO05A2-09 A ot bt 4
6MO5A4-06 +44 ++ + - 18M035A2-74 - ot +4 ++
6MO5A4-69 +++ - - - 18MO5A2-84 o+ et + -
6MO5A4-71 +++ - +++ +++ 18MO5A3-04 ++ +++ ++ -

“For each gene, 100% corresponds to its highest expression level in the different stages analyzed. Relative expression levels between: 0~20%, 21 ~50%, 51~80%

and 81~ 100% are indicated as —, +, ++ and +++, respectively

*Growth stages; 6M (6-month-old), 18M (18-month-old}, 30M (30-month-old), 42M (42-month-old)

6MO5A4-T1 g <— 1.0kb

18MOSA1-53 §
18MOSA2-92 §

GAPDH |

Fig. 3. Northern blot analysis of differential expressed genes in vari-
ous growth stage of dark-banded rockfish skeletal muscle. The inter-
nal control gene GAPDH was preformed on samples.

THEA Ao L n]ujstgiet. Myosine]]
Fohs 6MO5A4-7T1 282 6/0Y=olA Halgfo] gk
3, 187]1%"% TExA A e ko] FAF] zhasig o,
3070 4=} 4207 SERAl e FA% Fobshe
Hop g vhehliglet. 187193 Boldq) whaokake e}
i creatine kinase (muscle type)$} cathepsin Dol & %3l=
el 18MO5A1-225} 18MO5A2-09% AAghAle] ot
S0l wags} glo] A4Hew g
18MO5A1-13 (TGFBR2)3} 18MO5A2-74 (TCTP) 2
Aol wel oF 20%9] waw 2hav) 9lgleh 18MO5AL-
26, 18MO05A1-90, 18MOSA2-84, 18MO5A3-04 E-2-2 307
Yo o] Foll = W eko] F43) il
Semi-quantitative RT-PCR-& o] &8} W&okl BAAs}
oA FrHRA o] e E AV R Eke] we fA Al ds)
4]+ northern hybridization 24 o 2 ulgorAle. zj3le)3}
%ok (Fig. 3). 43 oJAHS- semi-quantitative RT-PCR -4 7
e} =A G2 =] ¢gron], cDNA clone 6M05A4-71¢] 3]

Qe 29

& ot

3,

°
=L /lg

A7) GEgko] wrlrt 1874
Q31 o Feo] AAdA e W
3] 8¢ Jehiglch 6MO5A3-61 &
22 AAdA e e wEy S ¢lglend, 6MO5A4-
=) | Ta 2rasigd o,
427193 zﬂow uhalgko] Egke}. 18MOS5AL-53 (Grp
94)= 30/MY el 7HE Heol ASHG T, I o] Fei = 3
231} 18MO5A2-92 (desmin)s A gl whe} @y o)
o Aashe A vebigdd

! E

AR 0 f-e} WY Aol DS differen-
tial screening By 3 subtractive cCDNA hybridization2 A]
B 7 AeEd fAAE gRshe b Qo] Aoz
otz ¢} (Duguin and Dinauer, 1990; Hara et af., 1991).
mRNA differential display (Liang et al., 1992)8} arbitrary
primed PCRel| 2]8F RNA fingerprinting (Welsh ez al., 1992)
o wRpel B $AAE Fohl e Yo7 o
Aluk, o] & F Wby Brgk F2o] false positived FE
o] ¥3, AHgwd FAA copysrt B o H-8F WA
o]t} (Bertioli ef al., 1995). Subtracted cDNA hybridization-2-
3hte) At (tester)ell A §-# % cDNAE o2 # <k (driver)

oA g8t cDNA%} hybridization ¥H-&-& A A3le] F A
ol FAjd EA3he $UE FAARE AAse A
hybridization %} #] ¢ fraction (target)& H2|sivi= 73]
o= #ZA v glon, B dFeMe B dE &
G228 7t tester$} targeto 8 AFled ofM}sko g gub-
traction 3Hgic}.

ool AATA ST Bush] Astel 3 F(2005)
o] MY Bge] A3 Fo| AFW3} xpmel 7]z she] A
F2719 NaET el BADAS & + Qe 1909



B9 ThrAg D431 299 4P B HAE
A&t o}, Subtraction 232 @& xHE A% 2
Fol wEA SHAES 159 HIh) S =

AL B fFAAtel iR AL B fRE) Q)

A, 715l wHAA e A W 9gio E3)

myosm FAxre] whalgRe 18/ UBo M Hglont AR

27] 671€% T8EA M Wokon, ¥ % myosin light
chaing] o=z Yehdt}l myosin® T8 43 ATPase

ZA4¢ =438 (Mugue and Ozernyuk, 2006), adenylate

kinasets AM3EAPE 3} oF wbde]] Bodsli= Alow B 71¥ <]

o} (Chen et al., 2006). Calsequestrin2- glycoprotein® 2. =

2ZA W9 Zgg fpele iAe husely, 3677
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