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SUMMARY & KEYWORDS

[. Title

- Application of functional molecular marker for skeletal muscle growth trait in

marine fish

II. The aim of the project

The number of biological resources increased exponentially. The study to ensure
useful biological resources is performed using the genetic information. However,
molecular markers can be selected with a useful genetic resources lacks absolute.
Genetic markers in breeding research is an attempt to apply to the field of terrestrial
organisms, but most of the linkage markers. Fish there is little genetic markers that
can be used in molecular breeding. Currently, the molecular markers used during
molecular breeding of organisms have selected Since most errors associated markers.
The developing non—-marker gene associated functional molecular marker is required to
reduce this selection error.

The aim of this study is to develop and apply written manual of genetic markers

associated with muscle growth in fish.



M. Scope of the study

1. The development of genetic markers related to skeletal muscle growth of
dark-banded rockfish
- Obtaining of skeltal muscle growth-related genes and development of genetic

markers

2. Application of functional molecular marker for skeletal muscle growth trait in
dark—banded rockfish
- Applied technology development of skeletal muscle growth gene markers

- Making of applied manual

IV. Results

1. The development of genetic markers related to skeletal muscle growth of
dark-banded rockfish

- A skeletal muscle growth-related genes of dark-banded rockfish were searched
using the age and size samples kept in the same conditions. Expression level of the
difference shown creatin kinase muscle type 1 (CKM1) analyzing the variation of the

gene which was to develop a skeletal muscle growth marker of the up regulation

2. Application of functional molecular marker for skeletal muscle growth trait in

dark-banded rockfish

- Analyzed the gene mutation and allele-specific expression patterns in the ORF

region and the transcription regulatory regions of the gene CKM1. CKMI1 genes using



the transcriptional regulatory region variation of the ORF region, and created a
applied mannual. The CKM1 ORF nt376 is G, CKM1 promoter region (450 bp) is is

selected that is not digested with restriction enzyme Pvull.

V. The future plan

It plans to obtain additional useful genes associated with an increased production
of fish skeletal muscle. It will also explore the useful gene that inhibits skeletal

muscle growth. It related to the productivity of the fish and would like to develop a

highly accurate genetic markers.

KEYWORDS : &, &%, 7|

ojr

, FAA, A52AGAR, FAAEA

Dark-banded Rockfish, Skeletal muscle, Functional gene,

Differentially expressed genes, Molecular marker
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. Total RNA #2 2 AxA

el gz AR, oprhn, Ameln], 2 24 2 g 100mge AALAE

o] &3te] Tttt TRIzol® Reagent(Invitrogen, USA) 1mlS FH7bslo] A2 o) A]
ks 4o &+ v, chloroforms 02m¢ %=t} A& 331
TR A E8(12,000xg, 4C, 15%) stttk &S Al isopropyl alcohols 3 7hske]

=of 103 T YA F2(12,000xg, 4T, 10:2)3F RNA pelletqt # gt}

75% o EF2- 2 Al Fo] RNA pellets HAZAIZl & Hitgo] Ho] g o] &3a}3t}.

o AERAFAA TG
o

i

1u

2 oAy Algeo ZF8&FxZFoRRE e - AAE total RNA 3ugs

=

Reverse Transcription System(Promega, USA)< ©o]-&3}o] 3+ 7}9 cDNAZS &4 353t}
Total RNA 3pg, 5x reaction buffer 4, dANTP mix(Zt 2mM) 5, 10uM
dT-ACP1(5'-CGTGAATGCTGCGACTACGATIIIT(18)-3", Seegene, Korea) 2.,
RNasin®RNase Inhibitor 0.5, M-MLVRTase(200U/l) 1S FH7}ate] 42°Col A 1A 7
30% E<¢F WS AIA GeneFishing™ PCRE Fa3t7] 9% & 7te cDNAE FA3HSith

49 @ 7heh cDNAE 5u09] 8|4 skel W@l 20T wwatgich



GeneFishing™ DEG Kits(Seegene, Korea)& AF&-3}o], ACP-based PCR %% (Kim %,
2004) ) wel HedFdF 2ol YEll = FHAE screeningstAth 7 7 cDNA+= PCRE)
2 WA dAA AR oy, A H 7Y ¢cDNA 50ng, dT-ACP2(10uM) 10, 10uM
arbitrary ACP 1pl, 2x Master Mix 10E &3sto] 94Tl A 13, 50Tl A] 33, 72Tl A
13 9hEAI AT 7 7Fe cDNAS] o] € v 7 WA @AlS] PCRE 94Tl A
40%, 65TCAAM 40%, 72Tl A 40xe] ZFHo=Z 403 WSttt FEHAELS 2%

agarose geldl 7|9 &3s & HEHZF 2o]E YEFH cDNA ©HS 3538t VAL

8 274 ASH HAEE 2 16MgE 22 AFS VEo 2 747 large
2% small 2F 08 o] EAo o]&stgdrt o

S H3g o™, small 1 S5/¥E® small 1w9 HdATS 1.

g

4g, large 179 H1t
AFL 250g o)At E2 1671¥H 9 small 1% HTAFL 659g, large 152 Ht

A%Fe 1500g o2 g7kl AFo] o 26 Aol7h HEE ARE FHY

252 E A 2H(Differentially Expressed Gene, DEG)E 238 d3slAth. B2 Axd
RoA7IE TR AAA FdFE AelE UERI 6709 cDNA @S stRE v (LY
D. & ZolE YERH ¢DNA @3] Z7]= ¢F 300 bp ~ 900 bpelom, EF AFZo]



A AFolE UE cDNA @39 97149 ARE ol &ato] 16719% S5%4S
o]-g5to] small w3 large 1w3He] EHYES BlwRAsIATHLE 2). AT/
FAA 2d A F va B4 LS Real-Time Quantitative PCR WH & ©
B-actines AF&3te] cDNAE normalization sttt 67012 DEGS %
A3}, CKMI1(Creatin kinase muscle type)ol a9 3 DEGE small 1553 large L
41580 ¢] & 2o]E YERNSITE Creatin kinasesms °U#] thilel]l #ojsls 581 §42

Qei A 9low CKMIS =§zAe A BaHs duol.
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7}. Real-time quantitative PCR 4
Total RNA 2ugS o]&3le]l 3 7lg cDNAZS 20 A stk PCRol A&

target FA A primere  poly(A)+ H-Fo] FEFH I, F2Es dHeol A7}

70-200bpel ™, Ty @tel 58-60TC 7} ¥ =5 A ASA Y. Pre-PCR=Z primer ¥ cDNA
JElE &893 $ cDNA b5ng, primer(forward+reverse, 10pM) 0.8u¢, SYBR Green
Master Mix(Applied Biosystems, USA) 10 E H7}ste] HE B I7F 207 H ==
Zste] 95T A 30%, 60TCNA 30+, 72CoA 30%9 =Ho=Z 403 Hb-& Al F T
AFEAES flste] &L FAA e def 33 WEAFS st &, real-time
PCR +#4<2 CFX Connect Real-Time PCR Detection system (Bio-Rad
Laboratories, Inc., USA)S A& 3} o}

ol

L. PCR 2HE 9] 9714 d 24 31 &4

A2 FZAES PCR Purification Kit (Dyne Bio Inc., Korea)S AF&3}e] A #|a %
BigDye Terminator Cycle Sequencing Kit(Applied Biosystems, USA)ZS ©] -3} o]
A7IAE AANES AA AT Wgo] B e ¢ JA §F, ABI 3730xI DNA
Analyzer(Applied Biosystems, USA)E A}&3te] H7|M<EE& ZASHSH, Chromas

v2.30 2 BioEdit v 5.0.6 softwearE ©]&3}o] G7|AES FA 5}

o}, Genomic DNA 2] 2 AA|
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