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SUMMARY
(9 &8 oFF)

Molecular cloning, characterization and analysis of the ADSF/resistin gene
polymorphism associated with carcass traits in Hanwoo

I. Molecular cloning of ADSF/resistin gene and investigation of

polymorphism in Korean native cattle

The objective of this study was to clone a gene encoding ADSF/resistin and to
investigate its DNA polymorphism in Korean Native Cattle (Hanwoo). Genomic DNA
sequence of the Hanwoo ADSF/resistin gene was amplified by PCR from the
genomic DNA using human ADSF/resistin primers. The 5’ and 3’flanking region
of the gene were cloned by inverse PCR wusing primers designed from the
amplified region of the fragment previously. The cDNA of Hanwoo ADSF/resistin
was cloned by RT-PCR from the total RNA of the subcutaneous fat tissue. The
genomic and cDNA sequences were aligned to locate the exons and introns of
the gene. The exon/intron boundaries were amplified and confirmed by PCR
with genomic DNA templates and primers designed from the cDNA sequences.
The sequence of genomic DNA including 5 and 3'UTR (untranslated region)
was 1478 bps. The genomic sequence of the Hanwoo ADSF/resistin was
deposited in GenBank (Acccession number: AY618903). The nucleotide coding
DNA sequence of bovine ADSF/resistin shares homology with 87% with swine,
82% with human, and 73% with rat. It revealed 3 introns and 4 exons matched
GT-AG rule of splicing mechanism. The 5'splice donor and 3’splice acceptor
sites correspond to conserved GT/AG exon/intron boundries. The first two bases
of the intron are GT, and the last two are AG in Hanwoo ADSF/resistin gene.
The start and stop codons are in the second and forth exons in the gene. The
polyadenylation signal sequence (AATAAA) is located in the almost end of the
exon 4.

The open reading frame encodes a 109 amino acid protein with a calculated
14.7kDa and 73% homology between the Hanwoo and human sequence. The
comparison of amino acid sequence of bovine ADSF/resistin with that of human,
swine, rat, mouse showed 73%, 80%, 58%, and 57% identity, respectively. The
Hanwoo ADSF/resistin contains the characteristic cystein-rich protein motif
(CX11-CX8-CX-CX3-CX10-CX-CX-CX9-CC) at the C-terminnus (51-109aa) of

_10_



the molecule. In this well-conserved region, ADSF/resistin shares the highest
homology with swine ADSF/resistin with a sequence identity of 96% and the
high homology in human with 91% identity as well. But the sequence identities
are 63% with rat and mouse ADSF/resistin. In contrast, in the N-terminal

(1-50aa) part of the molecule is less conserved with other species swine, human,
rat and mouse with 62%, 54%, 54% and 48% identities, respectively. The overall
sequence identities are 80% with swine, 73% with human, 58% with rat, and
57% with mouse. A signal peptide of ADSF/resistin was predicted by the
Kyte-Doolittle hydropathy plots. A hydrophobic stretch is located within the
first Nterminal residues containing 14 non-hydrophobic amino acids that is a
characteristic of a signal sequence.

The mature protein, ADSF/resistin, is cleaved from the signal peptides that in
turn secreted into blood stream. The coding sequence was 330 base pairs and it
encoded a protein of 109 amino acids. An NCBI BLAST-search revealed the cloned cDNA
fragment shared significant homology (82%) with the cDNA encoding the human
ADSF/resistin. The nucleotide sequence homology of the Hanwoo sequence was 73% and
64% for the rat and mouse, respectively. A 1.7kb ADSF/resistin gene promoter was cloned
and putative binding sites of transcription factors were identified. Computer assisted
analysis (TFSEARCH program based upon the TRANSFAC database) of Hanwoo
ADSF/resistin promoter revealed that there are several putative cis—elements that
might have potential roles in the transcriptional regulation of ADSF/resistin gene
expression. The putative C/EBP-binding sites were found at 9 bp, -365 bp, -463
bp upstream of the 5'- ADSF/resistin flanking region. In addition, Hanwoo
ADSF/resistin promoter contains several E-box motifs and Sp-1 binding sites.
However, we could not find the SREBP binding site, SRE motif, from our
ADSF/resistin promoter region. The putative PPAR response element was not
found within the 1.7kb upstream of the Hanwoo ADSF/resistin promoter.Tissue
distribution of ADSF mRNA was examined in liver, skeletal muscles (tenderloin, biceps
femoris), subcutaneous fat, and perirenal fat by RT-PCR. ADSF mRNAs were detected in
fat tissues but not in liver and muscles, suggesting that ADSF/resistin expression may be
induced during adipogenesis. Although, the physiological function of ADSF/resistin in the
cow remains to be determined, these data indicate ADSF is related to the adipocyte
phenotype and may have a possibly regulatory role in adipocyte function.

To investigate DNA polymorphism in Hanwoo ADSF/resistin gene, blood samples were
taken from 146 Hanwoo steers belonging to 35th progeny testing and 149
Hanwoo steers of the 36th progeny testing at Hanwoo Improvement Center in

Korea. DNA was extracted, sequenced and point mutations were undertaken at
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Introns 2 and 3 regions. Eight and six single nuclotide polymorphisms(SNPs)

were found on the 35th progeny and on the 36th progeny test, respectively.

II. Analysis of the corelation between DNA polymorphism of

ADSF/resistin gene and carcass traits in Hanwoo

Adipocyte-specific secretory factor (ADSF)/resistin is a small cysteine rich
protein secreted from adipose tissue. It is hypothesized that ADSF might be
responsible for the marbling of Hanwoo. Therefore this study was aimed to
analysis the corelation between the breeding values (BV) carcass traits and the
polymorphism in ADSF/resistin gene. Blood samples were taken from 146
Hanwoo steers belonging to 35th progeny testing and 149 Hanwoo steers of the
36th progeny testing at Hanwoo Improvement Center in Korea. DNA was
extracted, sequenced and point mutations were undertaken at Introns 2 and 3
regions. Eight SNP's were found on the 35th progeny testing although only three
SNP’s were significant. Six single nucleotide polymorphism (SNP) were found in
36th progeny test: 649A ins exhibited 18.8%, G849A 11.8%, 641Gins 8.2%, C1099T
revealed 7% and both 647Gins and 652Gdel showed 5.9% Carcass trait breeding
values were live weight (LW), carcass weight (CW), dressing % (DP), eye
muscle area (EMA), backfat thickness (BF) and marbling score (MS). T-test
revealed significant correlation (P<0.01) of BV on MS only at 649Ains A
computer simulation was conducted to assess the efficiency of marker assisted
selection (MAS) versus the conventional breeding scheme. Results revealed that

MAS was more efficient as a breeding tool compared to the conventional.

III. Production of recombinant ADSF/resistin protein and characterization

of ADSF/resistin in adipocyte
In the present study, we have focused on the production of bovine ADSF/resistin

protein to explore how bovine ADSF/resistin regulates the process of

preadipocyte differentiation. We cloned the bovine ADSF/resistin gene into the
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pGEX-2T vector to establish prokaryotic expression system. The ADSF/resistin
protein as antigen wasproduced in transformant cells. After injecting the antigen
into rabbit, we obtained crude serum and tested its titer by ELISA. Due to high
background, we purified anti-bovine ADSF/resistin antibody by using membrane
depletion technique. Finally in mammalian cells the purified anti-ADSF/resistin
antibody was detected ADSF/resistein protein at 34kDa by western blotting. In
addition, we also determined the role of ADSF/resistin on adipocyte cells. When
3T3 L1 preadipocyte cells were transfected with ADSF gene, the adipogenic
process in cells was partly suppressed. Taken together, we believe that
recombinant ADSF/resistin protein and its antibody will be useful to investigate

the process of adipocyte differentiation in cattle.
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(Steppan 5, 2002; Gregoire %, 1998). oF%- ADSF/reSistin% cloningé}.ﬂ olo] tj
& 7ol o A HweAH 1Fd, 159

Aolal =3 3F-ADSF/resistin £ 23 FIHS {4
skl o]E ATtk ol AT & L, od U

=
ADSF/resistin cloning 2 223} 33 Ao = 85 4= S Aot}

3. ALE] - E8kd =9

A gste] wda olg S8 AMER FFo /LY AAES F4 FFS oA
g F gle Al &0 Hi ot e 8 WSy A stHA P E
SRk o A AbgH o] ot oAl H A IR SIA A ol HE 5 U=
A A orE A7I7F HAY 53] 9o agH3st defe] FeteE SulAw
Lo ¥ ADSF/resistin -8 #p2] 7] 2bo] #3t A= AA] W AW 7]2ke] WY
= 32 & de Tas A7 FAlelrh EF ADSF/resistine Aol lojA=
Hiwkyl o] #Hyd AFY 72ARE ATl =2 A (Steppan %, 2002; Sul
5, 2001; Fain %, 2003: Mcternan %, 2002) S1HF= AdA HslozHE s|UAA
A% =5 ALdS Blied 7198 ¢ JS ew AasdH

A2d AF7Ee 54

2 AdE ALEs #HslE £ 28 ADSF/resistin f4AHE 3 =3
aL, o] frAxd weld o] A WH o] Jih ADSE/resistin 3 AFe] v 3
< A4St o]E DNAYE &7 'J*?*-OJ Zﬂ ‘@‘ﬂﬂ”j}“] FRAPAE E=
al

f
o
=2,
R

A134 03?711%94 SIRS R

A 1 AE-=A: 33 ADSF/resistin 4% cloning 2 ot A4 4
—ADSF/reSJSUn cDNA cloning

-DNAG7IM<E &4

-ADSF/resistin DNA Tz

-%+9- 7492 ADSF/resistin DNA(exon, intron) polymorphism 4

-39 ADSF/resistin  promoter %4 % promoterolA  FFEAH$  DNA

polymorphism 4]

i

Xﬂ 2 AF-AL g ADSF/resistin frd abe] @AY 4 g AAF L0 A
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H2Z&d =IUe JZlsHy s

A1d = - ¢ #dAV]=9 A% EAH

ADSF/resistinte 7} & (2001:d) ©]=r2] University of Pennsylvania(Nature
409:307-312)2}  University of California at Berkeley (J. Biol. Chem.
276:11252-11256)0l A1 w52k Al7]ell 918zl s 220w A Ao A EH]¥o] H|vk
I Gxel #Hofdts TEEORA He AWUEstet #HHE S2EO0FA o] fofl
AFAEL] FLAMAZF H AT (Kim 5, 2003; Degawa-Yamauchi 5, 2003). ©]
TR A AR, AF, Aol tig FAAT dHA e Aol FadATt <
Aol A Fi A7 Ha e AR, sullolA #AdT 2 IR E dATe
AEE Abgjoltl, B FZAF A= UC Berkeleyoll Al oF 5d7F A8l A
ADSF/resisting %= 93dWl ¥ (rat ADSF/resistin gene)o] i, HZ71A] v
oAl ADSF/resistin® A Hd 355 Ailste] #A A5 F3sto] sk

A2d o=z A
ADSF/resistindl &3 d4t+= A|7]|H o2 Z7|dAola ooz

o5 El
Fobg oyt

2

TaoF & okt

bS] dg M2 & TR NEE Sl H R ARl & FlolRE A
7N1Howm AZtE TR ARQtelal ZAF o w Jhdtd fHAAE 4 55 54
stal ALY 2 FAEEES A 7 s B oyt 58 dE dAE £ ds A
o AtmHrh AFNAE ADSF/resistin®t @€ W9 G Ao & Vo E
& Aol
A3 7=y B

3--ADSF/resistine= o} €] ol = cloning®] H A ¥& FAx}o]7] wFof 7]
=eYgS 27Fed Aol A @A HEd fAAe 5sE g5st= o
S AREE "R E dolH, o] FHArE FAkE At & AR wE AW &
515 &ddte] 23]y fxorfH VERE WS F UAS AR AndTh
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F-$-ADSF/resistin §F¥ 2 o] AL
FS-A o =

DSF/resistin

)
o

I
T

A 28 AFNLY P HE 2 2
1. 3% ADSF/resistin 3 A cloning @ DNA td & 74

7k AT B

1) Total RNA$} genomic DNA® %
ol A3 v st ALl A total RNAS F%3817] 98ke] Trizol reagent (Invitrogen)

—% A3t F%%¥ RNAE DEPCZ A &oo 314174 -80 Coll Agstyon

single strand cDNAS §Ad3st7] 93 FPo = o] &3ttt ADSF/resistin % =9

genomic DNAZ cloningdlti ©]59 DNAUYEHSAAS w©AE7] 9ste] oAy 7t

Z2 0 25 E genomic DNAE FZ3lith 7t a"‘?‘ NA=HE oo fH= w4t

d 5 e 2 Fd FAATA SolA AAEN e AHE 42 EDTA

el FEO Hasiden, oE A

kit(Promega)& ©|-&3to] DNAE &3ttt (TS ZHE 9 genomic DNAS] F&2

3

Z-S Wizard genomic DNA purification

Z7S digestion bufferol /] homogenizationd ¥ 50Ce|A over night Al %+
phenol: chloroform: isoamylalcohol(Merck, Germany)< digestion buffere} &4 <%
S skl 207 WAzl = A4 EElete] A dut Al FEE &0 F dA

39 1/29] 75M ammonium acetate®} 2912 100% alcohols % 7}sl$it}. o] % 7}
WA invertingdtel DNAE S$3H39 e $3¥d DNAW #&38e 70% alcoholZ
2~33] FAAZ . alcoholS ¢Hd3] A HAx A7l & ddH:05 H7Fste] 65T
A OIAIZE EoF vkl 3R EARE A EAE o vE dAY A4dS 9
sto 4Te| ®Hsto] o] 313

2) Regenerative PCR primer#l| 2}

3-9-9] ADSF/resistin #4122 27] 9l38le] o]n] NCBI® GenBankell 535¥ A, #,
A AR A7IMES Hla A FAM (homology)o]l =& 9L 7|Fo=

PCR primer 1670 S A2+l
3) RT-PCR

A M A= Reverse Transcription System(Promega)s ©]-&3Fo] A A5tk AF&-38F primer
+ oligo(dT)%-2 Random promers ©]&3dth, w242 RNA 15ug, buffer 4ul,
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MgCI12(25mM) 3y, dANTP(25mM) 1ul, Reverse Transcriptase 1upl, primer 0.5ug, DEPC
H20 2ule] ZA oIt} olE HkE-E2 25Co|A 587t annealing@} 4 3 42Col A 60%7F

extention 3& 3te] (DNAZ FAsI o olF 70CoIA 1581 AAAE o] o
AL 24E BEAE A A" DNAE o 99 2dS 9ske] -20Co] B
3t th. ADSF/resisting A A2 27] 95te] 9ol A2 primerSe oz A"
cDNAE Yo ste] PCRE Aldstalth

4) ADSF/resistin promoter &

7B Restriction enzyme digestion

ADSF/resistin promoterE ®M3t7] 93to] inverse PCRIPCR)E A A3t th WA
inverse PCRE A A]3l7] Ao &H ¥ genomic DNAE restriction enzyme Taq I
(Takara, Japan)2 AF&3}e] digestion At WS ZA & genomic DNA 3ug, 10X
Reaction Buffer 10u0, restriction enzyme 5uf, 0.19% BSA 10uf, ddH.O 75uL0]t}. ©]
E W ESS 66TolA 4413 vH3AZ F g4 &S AAA7]7] Skl 80T
ol 4] 203 €A ATt o] ¥8-ES Geneclean Kit(Q-BIO gene, Europe)Z 7
ANAT AP 9H-SELS 15040 ddH09] resuspend Al AA A3t

) Circularization

AAE dS5LS  gelf ligationS A AT} WHSE *

oX,
rlo

AAE W& 50, 5X
ligation buffer(Takara, Japan) 125u¢, T4 ligase(Takara, Japan) 3gf, 15uM

flo

hexamine cobalt chloride(sigma, USA) 7.5ul0]t}h. ol HFS-E-L& 18TolA 164 %F
HES A7l & Geneclean Kit(Q-BIO gene, Europe)® AHAAA 2~3% # F

IPCRS 2 A 3F4 T

}h) Inverse PCR(IPCR)

3k9- ADSF/resistin®] promoterE ®©213}l7] ¢35} inverse PCRH (Figure 1-1)&
A AlEk T PCRell AF&-3F forward primere 5 -CAGTAGCCTAAGACTGCGTT
G-3'¢}  reverse primer 5'-GAGAGAGCCTTCATCCTGCAG-3'S A &34 ©
Mo owkgEeo A2 template 2p0, 25mM  dANTPGpmol/wl) 240, 10X
Reaction Buffer 2u0, Taq polymerase (0.5units/p) 0.1p0, ddH:0 9.9ul Ho] Z o]
20pee) =% sl %€ PCR #He-&2 94T 523 Hx WS A7l 9



3etA #}AS 35 cycle =3HA

3

A

T

ol

M
Nlo

B

o

A 72CeA 1023 A A

3

whA o 2

)

o7
o

[e;

15% agarose gel®Z 77]

HSA ot

S

ADSF/resistin®] upstream< -300bp %24
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B genomic D 3
l Uik IEs3600 | Erwi'wrn TR ]_ Lnknow region ]

; | .

| Unknown resgion | Ersown region | Unknown region ]

RE RE
l ligation
PCH
I I | I |
SELRNCING
- I'II:..H E-I ar_.}

Figure 1-1. Diagram of inverse PCR for ADSF/resistin gene promoter
cloning.

The procedure consists of four steps including genomic DNA isolation,
circularization of double-stranded DNA, reopening of the circular DNA and
amplication of reverse DNA fragment. The black and open bars represent
the known and unknown sequence regions of double-stranded cDNA,
respectively.

RE: restriction enzyme site.
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U A4

1)8+$-ADSF /resistin 4 A cloning

-+ ADSF/resistin 825 S 2935t7] flato] ofg 99 PCRE Aldstaith. o 7]
o] €% PCR primerE2 AHg, F, 710 € F 48A & 59 genbank 9714 <E AH
£ ol&3sto] AZEPY. 2 T uxA< A= Figure 1-2014 R wpel 2o 19
lane®} 29 lane o AF&3F primert Forward bADSF-F7, 5'-CCTGCAGGATGAAGGCTC
TC-3’; Reverse bADSFR8, 5-CAAGCGCAGTCTTAGGCTACTG-3" 83 Forward
hADSFF7, 5'-CCTGCAGGATGAAGCTCTC ¢} Reverse bADSFRS, 5'-CAAGCGCAGTC
TTAGGCTACTG-3" o]t} PCR 272 94Coll A 187+ vks 3 94C 1%, 56C 1+, 72C
18 $4E 323 wrEaglon npxjuto g 72Co A 1087 A ste] WSS FAAA
o= Ak A2717F oF 400 bpAdFEA A7GEA I G549 278 dAste] TA

cloning vectorel ¢ sF3ith.

<+—400bp

Figurel-2 RT-PCR for ADSF/resistin gene cloning in Korean Native
Cow(Hanwoo)
primer sets: lanel-bADSF F7, bADSF RS; lane2-hADSF F7, bADSF RS8

2) TA cloning ¥ ADSF/resistin cDNA &4

9 ADSF/resistin 325 27 flske] folA g2lgt PCR productE TA cloning
vector(Invitrogen)oll 494 3t7] ¢35kl T4 DNA ligase®t PCR product, ligation buffer<
o]-83led 14 C water batholAl 10A1ZF ©]43 ligationd} It} ligation mixT XL1 blue
competent cell(Stratagene)o] 42Col A heat shock®H S ©]83}4 transformation A|#A
agar plate o] =%3ato] 37Co| wigstAth 16-20A17F vl S A H vheE 2] o} colony &2
colony PCRE o] &3} insert?] vector &% oF& &<l 9t} AH83F PCR primer &
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L& 99 RT® PCRS 93t prlmerﬂ- Zrom PCR 7% FAsA st AA 84

PCR colonyollAl 219 colonyE< thA] LBEiA|o] H=eto] wiekdt o}& plasmid mini
preparation(Qiagen)<S A A5te] plasmidE F&3F4 T} Plasmid DNA+ DNA sequencing
S A8 tH(Bioneer).  Sequencing Z¥E NCBIo A BLAST searchg ©]-&3}e] vl
wAstg e 7)Ee] 4l ADSF/resistink 3 FAME S #9383t DNA
sequencing(407bp) o W3t A= Figure 1-50] H+= niel Zoh Agasr EX2A3
ADSF+= N-terminal®] Pstl¥} C-terminal ¢ Apold] 2Jste] 109 o}n| =4S coding s+
AA Fis Ad & 5 9ow, CDSWeol oF 397 e] Agtaso] a4 2g2e]7h EA)

a9l
<«— 400bp

<+—400bp

(2-11) % %4(2-10) (2-10) 4 M

Figure 1-3. Colony PCR to verify the insert in TA cloning vector from E.
coli colony plate. primer: top lanes 1-4&1-12(hADSF F7, bADSF RS8), bottom
lanes 2-1&2-10&2-11(bADSF F7, bADSF RS8 )

2-31(C) 1-11(C)
ucw UCw M

Figure 1-4. conformation of insert
(restriction enzyme digest: EcoRI)
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Figurel-4+ insert® ligation ¥} plasmid mini prep$-°l inserte] H ¢S &<lsl~
93] cloning® vectorE EcoRICE A& Fo H7]|dE5S AA3H

!
A DNAE FEATA dadetnz wuo] 4 d7e APsEs S

>11-1-T7 sequence exported from chromatogram file

GGATATCTGC AGAATTCGGC TTCCTGCAGG ATGAAAGCTC TCTCCTTCCT
CTTCATCCCA GTCCTGGGGC TGCTGGTGTG TGGCCAGTCG CTGTGCCCCA
TAGATAAAGC CATCAGTGAG AAGATCCAGG AGGTCACCAC CTCCCTAGTT
CCTGGGGCAG TAAGGATCAC TGGCCTGGAC TGCCGGAGTG TCACCTCTAG
AGGGTCCCTG GTCACCTGCC CTTCAGGCTT CGCCGTCACT GGCTGCACGT
GTGGCTCCGC CTGTGGCTCG TGGGACGTAC GTGCTGAGAC CACGTGCCAC
TGCCAGTGCG CTGGCATGGA CTGGACTGGA GCTCGCTGCT GCCGCCTGCA

TATCCAGTAG CCTAAGACTG CGCTTGAAGC CGAATTCCAG CACACTGGCG
GCCGTTA

Figurel-5. DNA sequencing for ADSF/resistin gene in Korean Native Cow

3) genomic DNAZX-E intrond & &4

ADSF/resistin § 422 FZ2E4S 9319 intronS genomic DNAZY-E 2135191
Figure 1-504 &R " mRNA 9714 ¥ES 7222 3}o] genomic DNAZHH introng
271 935kl 6709 primerES AZEdTh 2 FolA 259 bpel intron 29+ 299 bpel
intron37F Al & A &< = o

Intron 25 $% primer forward bADSFF7 5'-CCTGCAGGATGAAGGCTCTC-3' =}
reverse hADSFR4 5'-CTCTGGCACTCCAGGCCAATG-3' ¢t}

Intron3E ¢ primer= forward hADSFF4 5'-CATTGGCCTGGAGTGCCAGAG-3' 3
reverse bADSFR8 5'-CAAGCGCAGTCTTAGGCTACTG-3" ©]t}. PCRel 23] 42 4t&
< TA cloning®} plasmid prepS 713 DNA sequencings A A3} th. Sequencing 2 3
& NCBIIA BLAST #4& @ 23 o4 g5o] HA4 o2 d7IMEd=< intron 29
intrond% &l E A} Figure 1-72 intron 29 37F 94+ ADSF/resistin 4 %2] DNA
A7) dolt}. 18] il Figurel-8& 3+9-2} Hereford®] cDNAZ blastd A3 2 99.8%
9] identityE YEW oW ol w=AS codingdt A %S exon 1904 270 <7]7) o}
2 o= Yew
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i

Sl T

838 “4_& '_«500bp

IF-aF 128

Figurel-6. Searching of introns from ADSF/resistin gene in Korean Native Cow.
Top lanes are for intron 2, bottom lanes are for intron 3 indicating approximately

500bp size of intron with exons.

1 ATGAAGGCTCT CTCCTTCCTC TTCATCCCAG TCCTGGGGCT GCTGGTGTG TGGCCAGTCG
61 CTGTGCCCCAT AGATAAAGCC ATCAGTGAGA AGATCCAGGA GGTCACCAC CTCCCTAGGT
121 GAGAACCCTCC CATCCAACTT CTGCTAGGCC TTCAGGGGCC TCTCTGATT CCTGCCATGG
181 CGACCACCAGG CCAGCCCTTC CCAACCAAAT CTCAACCCCC AACCCCAAC CCACCGAGCC
241 AATCTTCCACT GGTTTCCACC TCTAACTACT GCTCAAAACC CTCCTCCCT CAAAAACGCC
301 CACTCAGGACT GAATCCTTGG AGGTGGGGAG TTCCCCACCT ACTGGGCCT TCCCCAGGGG
361 CGTTTTCTTGA CCCTCTGCCC ATCTCCAAAC CACCAGGGCC TAGGCAGCA TGAGAAGGGG
421 GTTGGGGCAGC TTGGTCTTCC TGGGGCAGTA AGGATCACTG GCCTGGACT GCCGGAGTGT
481 CACCTCTAGAG GGTCCCTGGT CACCTGCCCT TCAGGTAGGT ACAGAACTC CGTTGICCAG
541 TCTCCCGGCTC TATTCTCAGC ACCCCATACC CCGCTCCACT GTGTTTAGG TTCCATTTCT
601 CTAGAACCACG GAGTCCCAGC CTCTAATTCC TTAATATCCT GGTCTGCAC TCCCGGCCTT
661 GTCCCCTCCCC CAACTCCCAG GCCCCATTTC CTCAGGACAC TGGTGTCCA GGCCCCCAGC
721 ATCCCTGCCAC CCACGCTGCC AGCCCCCTGG AAGCCCAAAC TCAAAGCTT CTGGCTCGGG
781 GTCCAAGCTCT CTCCTCCTTG CTCCCCCTCG CAGGCTTCGC CGTCACTGG CTGCACGTGT
841 GGCTCCGCCTG TGGCTCGTGG GACGTACGTG CTGAGACCAC GTGCCACTG CCAGTGCGCT
901 GGCATGGACTG  GACTGGAGCT CGCTGCTGCC GCCTGCATAT — CCAGTAG

Figure 1-7. ADSF/resistin gene with introns in Korean Native Cow

Intron 2 and 3 are indicated with bold capital letter with line.
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Hereford 1 GATGOCAMGG—GTCT TAGDCAAGACAGGAAGCTAGTACAGDE-GLEAGLCT 46
FEERTEEEEE TEEr e e ennerrer veerennd
Hariwcs 1 GATGOCAMGETGTCT TAGDTAAGACAGGAAGCTGTACAGDCTGLCAGLCT 50
Heraeford 459 TAAAAAGGGAEOEEAGGUAGGLLOGEALAATTALTGT TCAARATTTGNRLL:  HH
FEEEETERE TR e e v e el
Hanwoo 91 TAAAAANGGGAEDEEAGGCAGGGLOGLAGAATTAGTGTTCAAAATTTGEES: 100
Hereforad 99 TOOTGAGTOCACAGAGAGEEADCTEEAGGATGAAGGETCTCTCCTTCCTE 144
FEEREEERTEE e e e e e e e e
Harwess 107 THCTEAGTOCACAGAGAGECACC TGLAGGATGAAGGC TETCTCCTTCCTE: 150
Hereford 149 TTCATOCCAGTOCTGEGEEETGC TRETLRTETGEECAGTCECTETELCTCAT - 198
FEERTERETErrr e reerrerret
Hariuscas 1591 TTCAT G T TGEEGC TG TGETETETEECCAGTCGLTETRICCCAT 200
Hereford 199 AGATAAMGOCATCAGTGAGAAGA TCCAGLRAGLTCACCACCTCCCTAGTTE . 248
FEERTEERT e e e e e reererrenn
Hariweo 201 AGATAAAGCCATCAGTGAGAAGA TCCAGLRAGLGTCACCACCTCCCTAGTTE: . 250
Herefard 2 CTGGGECAG T ANGEA TUATTGLEOC TGLAC TOLCGLAG T GTCALTTETAGG 28
FEERTEERT R e e e e e e rrereerenni
Hanwoo 291 CTEEEECAGTAMGEATCATTGEOCTERACTGECGLAGTGTCACCTCTAGG 300
Heraford 299 GEGTCCCTGATOACCTGOCC T TCAGGLTTCGCCGTCACTGRETGRACGTG . 344
FEERTEERTEE et e e rrerrrreren
Hariwe A0 GGTCOCTEG TCACCTGCCC T TCAGGCT TRGCOGTCACTGOCTGCACGTG 350
Hereford 343 T OO TGTGGEOTCGTGGGACG TACGTGE TRAGACCACGTGLCACT - 398
FEERTERET Rt et r e e
Harw 391 TEETOOGCTGTGEOTOGTHEGACG TACGTGE TEAGACTCACGTGOCACT 400
Hereford 399 GOCAGTEOECAEECATGLRACTGEAC TGEAGC TCGL TGO T GECCTTEEAT 448
FEERTEERTErr e e e e ennerreerreerent
Harwco 407 EoCAGTEOECAGECATGRAC TGEAC TGLEAGC TCGLTGET GLC G TEIAT 4500
Heraetord A4 A TCIAGTAG LT
RRRRRRAN
Hanwe 451 ATCCAGTAG £33

Figurel-8. Comparison of nucleotides between Korean Native Cattle and Hereford
ADSF/resistin gene.
Two base pairs are mismatched at position 11 and 42 nucleotide of Hanwoo.

4) GenBank's &

mRNAZHE 1% cDNA9 genomic DNAZYE EAE introns A2 A3} Codmg
DNA sequence’} A1ZtE = ATGHE £3 codono] & TAGZFA 948bp=E o] FoA 3
o o] Apolo= 3719 exon¥ 2719 intron®] EAEF UANTE 9 ADSF/resistin %
Axpel A7 9e NCBI9| GenBank ©° S%3991 GenBank accession number
AY618903% #x3F3dtt Figure 1-9 GenBank® 3¢ ADSF/resistind] W3t 5 AR
¢ DNA 971445 Yerd Aol
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Figure 1-9. GenBank infromation for ADSF/resistin gene in Korean Native

Cow(Hanwoo).

5) 3% ADSF/resistin genomic DNA %

39 ADSF/resistin gene® genomic fragment:= Al#¢ FHAAHE ®Hiygow
forward primer, reverse primerE A %3] genomic DNAS PCR HHS AF&-3}¢]
4319 th g9 ADSF/resistin 725 73 A3, g9 ADSF/resistine exon 4
7§, 5'-UTR(Untranslated Region), 3'-UTRZ F+A %ol dom 1 FAL 125bpY

-UTR¥} 10971¢] o}v] =4S codingsl= 330bpe] cDNA, 116bpe] 3'-UTRe]t}.
Figure 1-10> 39 ADSF/resistin®] +x& uYEld ez WEZ H7|3 Aol
exon°l™, I U™ A = introns vty 28] 3709 introne GT-AG splicing

WAL g2s AS st exon 1, 2, 3, 49 A7|= Z+ZF 125bp, 128bp, 78bp,

_30_



250bp=E T4 =™ intron 1, 2, 32 77 163bp, 128bp, 299bp= -9 ADSF/resistin
= T3St

Figure 1-112 w92 Atz 39 ADSF/resistin® genomic T+%5 H|nL3F Ao
2 oA HEutel o] npg-2= 5709 exonF 4719 intronl® T
At 470 ¢] exon¥ 37H¢] introno® FAEOl = AL B F Utk 5 exon
18 Alg exon 1HY Z7]7F 4 AW, exon 2, exon 32 2 Z7]°]il exon 4+
Abgl exon 4W.t =717F o3 Ak 99 Abe @71 L9 identityE A9 A
exon 4, exon 2, exon 3 Z+7Z} 77.60%, 75.76%, 70.61%2] identityS “teEbd Wi
exon 1 identityZ2 YeWA &kt 18] start codon®} stop codond Z+zt
exon 29 exon 49 ¢ X3 ¢  ADSF/resistin® genomic sequencetT
GenBank(Accession number:AY618903)°] S &3l 2™ o] sequencer= GenBank
Aceession number NWO931836 Bos taurus® chromosome 7 contig®t ¥ X|sl+= AE
golstdret. -9 Al Hereford ADSF/resistin® cDNAZE blastd 23 zZ+7;
82%, 99.4%°] identityE WEFWITE Figure 1-10014 ®=upel 3Fo] 3

£ 5'-UTRSQ! exon 194 397} Hereford®.tF 47] 2707F A9d AL &g 4

o
o
an
@

o

S
a

o)
A
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I GATGCCAAGOTGTCTTAGCCAAGAC AGGAAGCTGTACAGCCTOGCAGCCTTAAARAGT GG
61 AGCTGGAGTGCAGGGTGCGCAGAATTAGTOTTCAAMATTTGGCCTOGCTGAGTCCACAGAG
121 AGGCTAAGTOGACAGCTECTCCTECCTGTAGGGGC AMAGETGGGTCTCCAGCCCCATCCTE
181 AGTTGEEACCCACAGCTCCCAATTCCACATGETCTATGGATCTGAGCTICCCCAGRATEG
M GEAGGGGETAGACCCAGCTEEGEGETTTCTTGGTTITTTTTCTTGCAGCACCTGCAGGATGA
L1 T TCTTCAT I T
I GCCCCATAGATAAAGC CATCAGTGAGAAGATCCAGTGAGGTCACCACCTCCCTAGHTGAGA
421 ACCCTCCCATCCAACCTCAGCCAGGCCCTCAGGEGCCTCTCTEATTCCTGACATGGAGC G
481 AMCATCAGGCCAGCCCCAACCOCARCCAARTCTCAALCCCAAACCCAACCCARCGC CAAT
B4 CTTCCACTGGTTTCCACCTCTAACTACAGCTC AAAACCCTCCTCCCTCAAMAMCGCCCAL
B01 TCAGGACAGAATCCTTGGAGGTGGGGAGTTCCCCACCTACTGGGCCTTCCCCAGGGGTET
B61 TTTCTTGACCCTCTGCCCATCTCCAMACCACCAGGGCCTAGGCAGCATGAGAAGGGGETT
7?1 GEGGCAGCTTGGTCTCACAGTTACTTTGCATCACCE CTTCCCGCAGTICCTGGREGCAGTA
TH! AGGATCATTGGCCTGGACTGCCGGAGTGTCACCTCTAGRGGETCCCTGRTCACCTGCCCT
B4 TCAGGTAGGTACAGAACTCCGTTEGTCCAGTCTCCCGGLTCTATICTCAGCACCC CATACT
B0l CCGCTCCACTGTGTTTAGGTTCCATTTCTCTAGAACCACGGAGTCC CAGLCTCTAATTCE
Gl TTAATATCCTGGTCTECACTOCCCGGCCTTATCCCTTCCCCCARCTCCCAGGCCCCATTTC
1021 CTCAGGACACTGETGTCCAGGCCCCCAGEATCCCTGCCACCCACGETGCCABCCECCTRE
1081 AAGCCCAAACTCARAGCTTCTEGCTCAGEETCCAAGCTCTCTCCTCCTIGCTCCCCCTLG
1141 CAGGCITCGCC G TCAC T eGC T A GT G GEC ICC G TG TG TCRTGEEACGTACGTG
1300 ClGAGACCACGTGLCACTGUCAGTGUGLAGGCATGEACT GGACTGGAGCTCGC]GLTGECC
1261 GCCTGCATATCCAGTAGCCTAATACTGCGCTTGCGCGGTGCAAGCCTGGGEGEECGTEGCC
1321 AGGCATTTGGAGGCGAGTCATATCTCTGAGGGGCCGAGLCAGACCCOaGCTaaAANTAAA

1381 COTCTITGAGATG

Figure 1-10. Genomic DNA sequence of ADSF/resistin gene in Korean Native
Cattle.
Exons are underlined and polyadenylation signal sequence(AATAAA) is marked

with dashed underline.
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163 352 749
Harmwioo |1 2F 128 H 250

2274

Irircin X

Figure 1-11. Genomic organization of Hanwoo and human, mouse
ADSF/resistin. Exons are represented by solid boxes with

length mentioned in base pairs and the introns are shown by connecting
solid lines. Arrows and arrowheads denote the positions of the start and

stop codons, respectively. Polyadenylation signals are marked by asterisks.

6) = ADSF/resistin®] @& 3= ofm| =2kl vl

RELM/FIZZ family= c-ternimal®l 5°]4<l cysteine® ¥H&E motifE 7FA 3

st St Aoz 4 A At (Banerjeed Lazar, 2001). ©]

ofr
rir
2

t}. o] 3 cysteinee F 709 monomers”7} disulfide 23S & Al3o] dimerization
T e
213t single disulfide 23S homodimerol A resistin® subunit’} Z%st=d T o
= gt}

Intramolecular®} intermolecularoll A disulfide 232l dAS dwld H3loA F

% #golth Disulfide 2% Bude] 423 Y7 ¥ 9a) arHoAy

o =
< 34

of!

H S
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polypeptide growth factors @ hormones®| 429 +Z5 a4 #$ T35 1
i Cys262  resistin® dimerizationg 93te] 275 AW resistin®} RELMo
EA8E 11 A cysteines disulfide 23S E3] homodimerizationo] 4= o]t}
(Banerjee¥ Lazar, 2001). —22]12 Y™ x| 10709 cysteine< intramolecular disulfide
A3 #AAE] 9t} Figure 1-12% vhdst F¥o wb& ADSFE/resistine] & s}
= @E S vwd o2 CX12CX8CXCX3CX10CXCXCXICCY cysteine?] WHE
motifE &l 4= At} o] 3 HkEH cysteineS 39 ADSF/resistin®] dimerZ

FAet=d o 9ES & Aol AR EH I

Bwine  MEALS—--LLFLPTLGLLYHGKELCPYDEA |MEK | RIVASFL | POVIRNIGLECRENTE 56
Auman  MEALC——-LLLLPYVLGEL L VESKTLCSMEEA IMEH | DEVALEL | FRAIESIGELECIENT Gh
Harmon  MEALS———FLF IFVLGLLVIGEL GH DEA T2EE T OEVT L YPRAVR T TGELDGHEYTS b
Rat MWL SFLLLFLFALWLGLLGPEMEL CPMOEA, | 2K | HODFEELL PAAHENTYLHCHEYES B0
Mouse  MENLSFPLLFLFFLVPELLGEZHRLGP I DEA | DEE | KUDFMELFPIA IENIGLMGHTYES - B0

Swine  REDLYTCREGAYTERTOGEACGEWIVRAE T TCHGIGAS | DNTGARCCRLRTR= 109
Human  REDLATGRRGR AY TERTRGEACGEWIVRAE T TCHOOGAGMIW T GARCIRNDF == 108
Harmoo  FEEL N TORSG Ay TELTOREACGEWYRAE TTCHCICA MW T GARDCELH 1 0 109

Rat FGALASCFEGT TYTICE0GEGCEENIVRECTMCHCOCGS | DNTAARCCTLRYVGE 114
Mouze  REHLASCPEGTAVLECICGEAGGEND | REEEVCHCOGAR | INTASRCOKLOVAE 114

Figure 1-12. Deduced amino acid multiple sequence alignment of ADSF/resistin
gene. Cysteine residues are marked by asterisks

(CX12CXB8CXCX3CXI0CXCXCXICO).
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7) 89 ADSF/resistin®] hydropathy
g o] kA2 Mo A FHEFAA AT G A 7F 7R A Q)

_l
hun

T obviAke] 54 A H(signal sequence)ell CJE|A o] Fol it} thA] w3, ZHzto
duld e EnlE Av|He® o]FAY= 54 A%<l sorting signalS 7HA AL Q)
ol EAfsk= signal sequences= oF 15-207H% AW o] dow Av|@HoR o

5 H $ o] signal sequencer™ F#ZIth 1980w Kyte-Dooliteol] ]3] 31<k¥
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TzZ2= Yehd A2 Z signal peptidet= N-terminaloll 14719 AGAl ofn|w=Ato g
THo] e §-9 ADSF/resistin®] <3 duldoe] s 220w Fnjsold o
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Kyte-Doaolittle Hydropathy Plot
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Figurel-13. Prediction of a secondary structure for amino acids sequence of
Hanwoo ADSF/resistin using Kyte-Doolittle Hydropathy plot.

Each amino acid is given a hydrophobicity score between -4.5 and 4.5. A score
of 45 is the most hydrophobic and a score of -45 is the most hydrophilic.
Transmembrane regions are identified by peaks with scores greater than 1.8

using a window size 19. The Y-axis is represented the number of amino acids.

8)3F-$- ADSF/resistin gene promoter cloning
2 Ml 2 o=

IEE vhg REA AXolM, FBE FAA4 AYALAA ol

X
3

i)

Fyolxth Bdoz Fdh AHWE triglycerided FE|E YA S A A3t 1
o]

oM TEAQ] zEE ZH VlHoerAM I Aol &AA7] AlAskslvh(Hauner,

AN

12

B oA Ase] hE ATAES WU AW A W B FEHA

2004).

ADSF/resistin promoter H¢l& °] F2AE ZHEsdE T8 FHol7] uI
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of
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sl

promoterE F&4Y3lal ZA A transcription factorEel g H 9=
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o
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ADSF/resistin®] promoterE &= 3t7] ¢3te] Figurel-19] A A3k inverse PCRW
¥} Hereford®] FHAEE MO = primerEs Al 4ete] Figurel-14¢F 22 719
23 25 5 AUJH ZF PCR AH=e] d71AE B4 23 $9 ADSF/resistin
promoterS -1476bp cloning3F ) 2™ (Figurel-18) #FE #2(the TFSEARCH
program based upon the TRANSFAC database)ol] <38} 39 ADSF/resistin
promoter regiono] ZAE3dl= UhYI putative cis—elementsE AT 5 AU
(Figurel-17). 3% ADSF/resistin® exon 19 ATGS upstream -99F -237bpel
C/EBPa7}t Astsh= F919F -330bp, -1595bpel Al -1645bpAtelol SREs7} 2 §dl=
915 st en e SP-13% RAR/RXRC] Adste 9% 2l th(Figure
1-17). A Sl 9& A}z ADSF/resistin® promoter region®l A+ exon 19 ATG
o] 1 upstream WEFOo = -760 ~-600bp AFe] o8] 7fe] SREZ} ZAgst= 99
-231bpell  C/EBPa7l Afet= 5§95 FAeAthSeo &, 2003). ARt -
ADSF/resistin®] promoter -819bpE Wl s ZA3I} 46.2%2] identityE YEFWH O
(Figure 1-20), ADSF/resistin f+#} %@ 4o SREBPS C/EBP 53 &2 A}
olzF7E AT #Ho] A& Aoz ALgFH A (Darlingtons, 1998; Cao 5, 1991).
a8l up$-29F Algk ADSF/resistin promoter®t #2o] +dx &do] #THE HAL
¢1zF¢l PPARy7} AdtstE B9 A HE promoter F-YolAE TALR %9

t}. 12y PPARvY7} promoter region®] o= 3ol A enhancer &&2 & 715AS

S

WA g 4 glh(Patel 5, 2003; Way &, 2001; Rosen &, 1999; Savage &, 2001).
Figure 1-212 3F9-9} Hereford ADSF/resistin® upstream® blastdt A3 =
identity = 99.4%°]™ 1070 @7IMdo] M2 thE Ao A HATH
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(1) 2)
2 0kb —»

<— 800bp

3) (4)

- 1.2Kbk

Figurel-14.. Cloning of the promoter region of ADSF/resistin gene
by PCR in Korean Native Cattle. Multiple PCR amplications were
conducted to obtain to a 1745bp fragment of promoter.

M: DNA size marker.

9) ADSF/resistin gene promoter %4

ADSF/resistin % 2+¢] promoters 4 3}7] ¢]3to] Inverse PCR Wi &

o] &3ttt

NCBId| 559 9+ 39 ADSF gemomic DNAS] A HE vl8& O 2 primers A
23 & o] Ao AREFATE wEtA A FE primer® inverse PCRS A A 3HA
g9 ADSF 71X d3 AR5t Fito] EAlsfofdt gt} Figurel-15% ol¥ 4
3 o] A promote v‘i—% cloning3dl”] 93le] inverse PCR A4 & a8 A7|9d%
Awtoltt, PCR ane 1, 2, 3, 4, 6H& sequenced A} 39 ADSF g7144
I dAsk=E F- EA8A &%k, Lane 5HS NCBIYl SEFHo] g+ 3¢
o]l EAsE T Figurel-16914 B =nkel o] Q7IM A&
Hl NCBIYl s&5o = &% ADSF Q7IAdi-iolrt. 1e
Yz d 7)1 qde 3¢ ADSF9 promoterf-&Eolgti & 4= v} upstreamZEBOE

mln -[m
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o

fz
g
Y
ro
_])v
o
o
=

_38_



-6549 4] -17}A] promoterf-&o]t}. o] upstream oz © g AEe] -1.7kb7}
A F29s

Figure 1-15. Inverse PCR ¥ agarose 7|9 % A}

Lane 1- primer: ADSFint3F1, bADSFRY, restriction enzyme: Sau3Al
Lane 2- primer: bADSFF8, bADSFR7, restriction enzyme: Taql

Lane 1- primer: hADSFF6, bADSFR7, restrictionenzyme: Sau3Al

Lane 4, 5- primer: ADSFint3F1, bADSFRY, restriction enzyme: Sau3Al
Lane 6- primer: ADSFint3F1, bADSFR9, restriction, enzyme: Taql

GGGGAGAATACTTTCATTTTGGAGAATAAGTTTCCTGGGGGAAATGAGAAGGTCCAAAAG
ATACAGGGTTTGCAAGGGTTATTTGTGTGTATTTTCTAAGGGATAGGTTTGCCAAGGTGT
CTAAAAGAGAAAGTTTTTCGAATGAGTGTATAAACTAATTATCTGTTTTTGCGAGAGTTA
AATTATTTCTTTTTACTGGGAAAGGGGAATTTTTTCCTGGGAGGTTCAGGGGTTTATAAT
TTCGTGACAGCGTAGGTTTTAGGTGAACTGATGATGTCAAAGTGTTTCCAGTGACAACCT
TTCCCCTTGTTTTTTGACCACTGTGTACTCAAAGGTGTTTATACTCGTTAAACAGTTGAA
AGCCTCGCAAGGTATGTCATTAACAGGTGGATCACCTGGGGAGTCCAGCATGCAGTTCTG
ACCCATGGACATGGCTCCAGTCACGTGTGTGTGCCCTCTCTCGGGTCCACATAAGTTGGT
TTCTCTATAAGCTGTTAAGTCTATGGTTATTTCACCAGGTACTATCTTCCGGACCAGCCC
CCAGCCTAGATGAGGGCAGGGAAGGCTCTGGAAGGCGGAGTTTGTGGCATTACTAGGTCC
CTGGACTTTACCCCGGGGGCTTCCTCTTAGCCCCGGATGTGGAAAGGGAGGCCCAGCGATG
CCAAGGGTCTTAGCCAAGACAGGAAGCTGTACAGCCGGCAGCCTTAAAAAGGGAGCGGAG
GCAGGGGCGCAGAATTAGTGTTCAAAATTTGGCCTGCTGAGTCCACAGAGAGG

Figure 1-16. Inverse PCR | 93l cloning® 39 ADSF/resistin promoter

*Red color- exon 1 sequences
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Figure 1-17. Putative binding sites of several transcription factors

at the bovine ADSF/resistin promoter

Figure 1-172 ADSF/resistin bovine promoter®] HAl ZHFH9=
TESS: Transcription Element Search Software (www.chil.upenn.edu/tess)<

243171 9] 3kl

°ol-&

ato] EAGATE o] Ao oty Uk o g AkEolA WE fFHAteA &
Sl= transcription factor 91 C/EBPa, 5o 285 & Q= & #A=FHYouy
PPARTS] binding site’} $1= o2 Hol o] fxx5 HH3] dsy] fsiAe
2 ZBANA cloningd FEToRE BFE 3 Ao=R AT wEA go=
promoter?] up-stream F9 o] PPART ZAEY-H7F 9+ 3274 © promoter search
7k dad Aom AlgHo A ol fg AFS W Folvh
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=745 AGCAT
1740 CTGLCTGE TAATGE AGGTGACACAGET TTEAT CECTGE TOGGGEG AAGATCCCACATGLOA
TEHD TGGAGLAG TEAALTCCATGNGECGLAKG TACT GAAGLCECALRG | GLETAGAGLGCATGETE
1620 CACAAGAGAAGCCACTGOAR TGAGAAGCCTACTCACCGEAACTGGAGAGT AGCCECCGOT
1560 CACCAAAACTAGAGARAGLUC TGTGTGEAGCAACAAAGA TCEAAT GEAGTUAANAAAALAN
1500 AAAAARTTCTTTGAARARARACATITTITTITAAAAGGGGGAAAC AACCTAACTGTCCATE
“1440 AACAAAGLGATGACACACAAAATCCAGRELGGT ACATAAAATTGAATAT TAGCETGAAAAN
1380 GGAATGAGGTTTTGATCCATGCTACAACATGGATGAATGTTTAAATGTTATGETAG TIGAA
1320 ATAMGTCAGGCACAARAGGG TAACTATCCTAGGATTCCACTTATTTGTGGTATAAA TAGE
1260 CAAATTCATAGGAACAGAAAGTAGAT TAGAGGTTAGCAGGGALT TEAGGAAGAGGAAGTG
“1200 GGAGTTAGTGTTTATGGEETAAAGTCAGTTTAGAATGAT TAAAAAAAAAAT TGTGGAAATG
1140 GACAGAGL TGATGATTACAC RBACACCGTGTGT GACTGAAATCAAGECACACTCCCT TTAN
1080 AGGCTCTGGGAAAGAATCAGTTCTGREAGTTCT TCCAGETTCTCG TEGACTGRTGRCATCCT
1020 TTTGCTTTTGERCACAACAG TCCCGTGTCTGCCTOGLT GGT TGE TECATCTTAGT GOGGA
960 TGAACCGTACACTTGAARATGGTACATTTTATGTTATGTGTGTTTTACCACAGTATTTAA
—“A00 AMAATCCATGTTGGAAACAAAAACAAACCAAAACAATGT AAARACCATTCT TAGCTCATG
~BA0 GGTTGTACAARARTAGATGLTGLGCARARGCTRCCTGGTGGTCCAGTGATTAAGAGTCCGA
=THO GLTTCCACTGCAGAGGGTACCGGTATTCCATCECTGGT TGGAGEAACTATGOCATACATGA
-T20 TGCATGGTGTAGCCAAARAGAARAAGA AAGATGGT GGG TAGATCTAGCCC ATGGGECAT
“EED AL TTTGACAACTTCAGT TGIGCEAT TAT TECT T T GAAGAAATAAATCATGET TTTATT TTE
“HOD TATTGTGATAGGCAT TTGGLAATGAACA TLGCA TLTAGT TETTTTTTTTAAAGATTTATT
540 TGTCTATTGGETGGGCTGGGTCTTCAT TRETGEACTAGGACTTTCTCTAGT TRCAGT GAG
“480 GIGHGAGTTACTTTCTAGTTGCAGTGE T TGGGETTETCATTAGAGTGECTTLTCGT THEG
-A20 GAGCACAGGCTCTAAGTTCGAGGGCTCAGTATT TRCAGAATGTGAGT TCTGGGGET TG TG
A0 CACACGGLCAGAGTTGETTTGAGGCAT GTGGEGATCT TECAGGAGGAGEGAT CGATETGGET
-300 GTCTCCTGCATTGCAAGGCAGATCCTT AACAAT TRGAGC ACCAGGGAAGEC CAGCATGOA
240 GTTCTTACACAAGGACATGGRCTCTGRET CACGTGTGTGTGCCCTOCRACCGE TCCACATAN
180 GLTGGTTTCTCTCTCTGCTCT TETGACTATGGT TATTCCACCAGG TACTATCT TECGGAL
120 CAGCCCCCAGDCTAGATGAGGGCAGGG AAGGCT CTGOAAGGCGLEAGTCTGT GLCATTACT
=60 AGGTCCCTGGACTCTACCCOGLGGGEET TECTCT TAGRCC CGLATG TRGAAR GGGAGGLCT
GATGCCAAGGGTCTTAGCCAAGACAGGAAGE TGTACAGLCGGCAGCET TAAAAAGGLAG
CHGAGGEAGGGGCGCAGAATTAGTGTTCAAAATTTGGCCTGCTGAGTCCACAGAGAGG

Figure 1-18. Genomic DNA sequence of ADSF/resistin promoter in Korean Native

Cattle. The nucleotide underlined are indicated exon 1.
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1643  AGATCCCACATECCATGGAGCAGTGAAG TCCATGTGCCGE AAGTAC THAA
SREBP SREBFP

330 CTCATTAGAGTEECTTCTCETTGCGEAGCACAGECTCTAAGTTCE _/
00  AGGGCTCAGTATT TRCAGAATATGAGT TCTEGEARGET TG TGECACACGEGETA
350  GAGTTECTTTGAGGLATETGGEOATCT TOCARGACCAGL AT CEATOTGET
WEF, SREBP
300 GTCTCCTACATTECAAGACAGATCCTTAACAATTGHACCA COAGRGEAAGD
=250 CCAGCATGCAGTTCTTACACAAGGACATGECTCTEETCACGTGTGTETGE
C/EBP @ C/EBP B
<200 COTCCCACCGCTCCACATAAGE TGETTTCTCTCTCTGCTCTTCTEACTAT

=130 GETTATTCCACCAGGTACTATCTTCCSGACCAGCCCCC AGCCTAGA TGAG

GATA-1 .3 RAR—-B /
=100  BECAGEEAAGECTCTOOAAGGCOAAGTCTATAGCAT TAC TAGAETCCCT GG
- B b2 |
50 ACTCTACCOCAEEAGECTTCCTCTTAGCCCCAEGA T THEAAMGBHGAGECLC
C/EBP o

CATGCCAAGGETCTTAGCCAAGACAGGAAGCTGTACAGD
CEGCAGCCTTAAAAAGCGAGCGRAGGCARRGGOGLAGAAT
TAGTGTTCAAAATTTGGCCTGCTGAGTCCACAGAGAGH

Figure 1-19. Putative binding sites of several transcription factors at the bovine
ADSF/resistin gene promoter.

The site of cis—acting elements are underlined with transcription factors. The
tilted nucleotide letters on the bottom of the sequences are the exon 1 of

ADSF/resistin.
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Saquence identity : 48.8%
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Sequence identity : 48.2%
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{-813)

¥ SRE-A«-
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]
|| | Exon 1 | Mouse ADSF
C/EBPa
ATG +1
[ ] Human ADSF
C/IEBPx
(-231)
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|
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{-228)

Figure 1-20. Schematic representation of the Hanwoo and human ADSF/resistin
promoters. The putative SREs(black ellipses) and C/EBPa-binding site(black

square) are indicated.(TESS:Transcription Element Search System)
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Hereford 1 AGCATCTGOCTGCTAATGECAEST GACACAEST TTGAT COCT GET CEGEEA 50
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwao 1 AGCATCT GOCTGCT AL TGCAGET GACACAGET TTGAT COCT GGTCGGEGA 50

Hereford &1 AGATCCCACATGOCATGGEAGCAGTGAMGTCCATET GOCECAMGTACTGAA 100
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwao B1 AGATCOCACAT GoCATGRAGCAGTGAAGT CLATET GLCECAMGTACTGAA 100

Hereford 101 GCOCACGTECCTAGAGCCCA TGCTCCACAAGAGAAGCCACTGCAATGAGS 150
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwoo 101 GCOCACGTECCTAGAGCCCA TGCTCCACAAGAGAAGCCACTGCAATGAGS 150

Hereford 151 AGCCTACTCACOGCAACTGEAGAGT AGCCOCCEET CACCA A AMCTAGAGS 200
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwoo 151 AGCCTACTCACOGCAACTGGAGAGT AGCCOCCGEST CACCA A AMCTAGAGS 200

Hereford 201 AAGCCTGTETGLAGCAACHSAAGATCOAL TECAGCC—4 4 A4 A AMAAAAALL 249
Frrererrerrrrerrererrererr ettt tr et rererrrrrrrend

Hanwoo 201 AAGCCTGTET GLAGCAACHAAGA TCCAL TEOAGICAL A AL A ALAAAAALL 250

Hereford 250 ATTCATTGAAAAGAAACATTTTTTTT AALAGGTGGAALCAACCTAACTGT 299
Frrearererrrorrrererrererr et rr b rrrerrerrrrrrrend

Hanwoo 251 ATTCTTTGAAAAAAAACATTTTTTTT ALLAGGEEGAALCAACCTAACTGT 300

Hereford S00 CCATCAACALATGRATGACACACAALATCCAGTGTGTACATAMAATTGAL 349
Frrererrerrarerrererrrrerrerr et rerrrrrrrrrrend

Hanwoo 301 CCATCAACALAGGGATGACACACAALATCCAGHGGETACATAMLATTGAL 50

Hereford S50 TATTAGCCTGAAAAAGEALT GAGGET TTTGATCCAT GET ACAACATEGATG =09
Frrerrrerrrrerrererrererr ettt tr et rrerrrrrrrend

Hanwoo 351 TATTACCCTGAAAAAGGALTGAGGET TTTGATCCAT GET ACAACATEGATG 400

Hereford 400 AATGTTTAALTGTTATGCTAGTGAALTAAGTCAGGEACAGAAGGGETAACT 449
Frrrerrrreerrreerrerrrererrerrererr e et rrrrrernnd

Hanwoo 401 AATGTTTAALTGTTATGCTAGTGAALTAAGTCAGGCACAL A AGGETAACT 450

Hereford 450 ATCCTAGEATTCCACT TATTTGTGETATAALT AGGCALAT TCATAGGAAS 499
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwoo 451 ATCCTAGEATTCCACTTATTTGTGETATAALTAGGCALATTCATAGGAMS 50O

Hereford B00 AGAAAGTAGLT TAGAGGTTACCAGGGACT TCAGGAAGAGEAAGTGEGAGT 549
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwoo  B01 AGAAAGTAGLT TAGAGGTTACCAGGGACT TCAGGAAGAGGAAGTHEGAGT 550

Hereford 50 TAGTGTTTATGGEGTAMAGTCAGT TTAGAATGATTAMLLALLALATTGTGE 599
Frrrerrrreerrreerrerrrerrrrrrre et et rrrrernnd

Hanwoo  B51 TAGTGTTTATGGEGTAAAGTCAGT TTAGAATGATTAMLLALLALATTGTGE 500

Hereford B00 AAATGGEACAGAGETGATGAT TACACAACACCGTET GTGACTGAAATCAMG 549
Frrererrerrrrerrererrererr ettt tr et rrrrrreend

Hanwoo  B01 AAATGGACAGAGGTGATGAT TACACAACACCGTET GTGACTGAAATCAMSG 550

Hereford B50 CCACACTCCCT TTAAAGECTCTGEGAALGAATCAGTTCTGGAGTTCTTCS B99
Frrererrerrrrerrererrererr ettt tr et rrrrrreend

Hanwoo 651 CCACACTCCCT TTAAAGECTCTGEGAAAGAATCAGTTCTGGAGTTCTTCS 00

Hereford 700 AGCTTCTCGTGECTGCTGECATCCT TTTGCTTTTGECCACAACAGTCOCG 749
Frrererrerrrrerrererrererr ettt tr et rrrrrreend

Hanwoo 701 AGCTTCTCOGTGECTGCTGGECATCCT TTTGCTTTTGECCACAACAGTCOCG 750

Hereford 750 TGTCTGCCTCGETGGT TECTOCATCT TAGTGOOGATGAACCETACACTTG 799
Frrererrerrrrerrererrererr ettt tr et rrrrrreend

Hanwoo 751 TGTCTGCCTOGGETGGT TECTOCATCT TAGTGOOGATGAACCETACACTTG 800

Figure 1-21. Comparison of the nucleotides between Hanwoo and Hereford

ADSF/resistin promoters.
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Hereford SO0 AAAATGGTACATTTTATGTTATGTGTGTTTTACCACAGTATT TAAAAAAT 349
trerrerrrvrrrrererrrrrrrrirrrrrrrrrirrrrrrrrrrrirel
Hanwoo S01 AAAATGGETACATTTTATGTTATGTGTGTTTTACCACAGTATT TAAAAAAT S50

Hereford SB0 CCATGTTEGAAACAAAAACAAACCAAAACAATGT AAAAACCATTCT TAGS =39
rrrererrrreeerrrreerrrrrrerrrrrrrerrrrr e
Hanwoo 851 CCATGT TEGAAACAAAALCALLCCAAAACAATGT AAALAACCATTCTTAGS 900

Hereford 900 TCATEGGTTGTACAAAAATAGATGGTGGECAAAGCTCCCTEGTGETOCAG S 949
tirrrrerrrverrrerrrrrrrerrirrrrrrrrrirrirrrrrrrrrirnl
Hanwoo 901 TCATEEGTTGTACAAALATAGA TEGETEEESAALAGCTCOCTEGETGETOCAG . 950

Hereford 950 TGATTAAGLGTCCGAGCT TCCACT GCAGAGGGET ACCGGETATTCCATOCCT 939
trrrrerrrrreerrrreeerrrrrrrrrrrrrrrrrrrrrrrrrrrrn
Hanwoo 951 TGATTAAGLGTCCGA GCT TCCACT GCAGAGGGET ACCGGTATTCCATOCZCT 1000

Hereford 1000 GGTTEGGGEAACTATGCCATACATGATGCAT GGT GTAGCCA AL A AGA AL AL 1049
trrrrerrrrerrrerrrrrrrirrrirrrrrrrrirrirrrrrrrrirnl
Hanwoo 1001 GETTEGEGEAACT ATGCCATACA TGATGCAT GGET GTAGOCAAAAAGA AL LS 1050

Hereford 1050 GAALAGATEHGETGEGECT AGATCTAGCCCATEGGCCATAGTT TEACAACTTICA 1099
trrrrerrrrrerrrerrrrrrrerrirrrrrrrrirrirrrrrrrrinrnl
Hanwoo 1051 GAAAGATEETEGGCT AGATCTAGCCCA T HEGECA TAGTT TEACAACTTCA 1100

Hereford 1100 GTTGTCCGT TATTCCTTTGAAGAAATAAATCATGGTTTTATTTTCTATTG 1149
rrrrrer.rrreerrrreeerrrrrerrrrrrrrrrrrrrrrrrrrrrn
Hanwoo 1101 GTTGTCCATTATTCCT TTGAAGAAATAAATCATGGTTTTATTTTCTATTG 11650

Hereford 1150 TGATAGGCAT TTGEGAATGAACATGECATGTAGTTCTTTTTTTTAAAGAT 1199
trrrrerrrverrrerrrrrrrerrirrrrrrrrrirrirrrrrrrrirnl
Hanwoo 1151 TEATAGGCATTTGEGAATGAACATGECATGTAGT TCTTTTTTTTAAAGAT 1200

Hereford 1200 TTATTTGTCTATTGECTGGEECT GEAGTCTTCATTGCTGCACTAGGACTTTE 1249
rrrrrerrrrreerrrrererrrrreerrrrrrrrrrrrrrrrrrrirgd
Hanwoo 1201 TTATTTGTCTAT TGGECTGGEECT GEGTCTTCATTGCTGCACTAGRGACTTTE 1250

Hereford 12580 TCTAGTTECAGTGAGGTGGEAGTTACT TTCTAGT TGCAGTEET TGEESTT 1299
rrrrrrrrrrreerrrreeerrrrererrrrrrerrrrrrrrrrrrirg
Hanwoo 1251 TCTAGTTECAGT GAGGTGGEAGTTACT TTCTAGT TGCAGTECTTGGECSTT 1300

Hereford 1300 CTCATTAGAGTGGECT TCTOGET TECGEAGCACAGGCT CTAAGT TOGAGEGEC 1349
trrrrerrrverrrerrrrrrrerrirrrrrrrrrirrrrrrrrrrrirl
Hanwoo 13071 CTCATTAGAGTGGECT TCTCGT TECGERAGCACAGGCT CTAAGT TOGAGGGEE 12350

Hereford 1350 TCAGTATTTGCAGAATGT GAGT TCT GEGEGET TGT GELACACGGGCAGAGTT 1339
rrrrrerrrreeerrrreeerrrrreerrrrrrrrrrrr e
Hanwoo 1361 TCAGTATTTGCAGAATGTGAGT TCTGEGGET TGT GECACACGGGCAGAGTT 1400

Hereford 1400 GCTTTGAGGCATGTGGEATCT TOCAGGACCAGCGATCGATCTGGT GTCTC 1449
trrrrerrrverrrerrrrrrrirrrirrrrrrrrrirrirrrrrrrrrinrnl
Hanwoo 1401 GCTTTGAGGCATGTGEEATCT TOCAGGACCAGCGATCGATCTGETGTCTS 1450

Hereford 1450 CTGCATTGECAAGGCAGATCCT T AACAAT TGGACCACCAGGES A GCCCAGE 1439
rrrererrrrreerrrreerrrrreerrrrrrrrrrrrrrrrrrrrrrn
Hanwoo 1451 CTGCATTGECAAGGCAGATCCT TAACAAT TGGACCACCAGGGEA AGCCCAGS 1500

Hereford 1500 ATGCAGTTCT TACACAAGGACA TGGCT CTGGTCACGTGT GTGT GCCCTCC 1549
rrrererrrreeerrrreeerrrrrrerrrrrrrrrrrrrrrrrrrirnd
Hanwoo 1501 ATGCAGTTCT TACACAAGGACA TGGCTCTGGTCACGTGT GTGTECCCTCE 1550

Hereford 1550 CACCECTCCACATAAGCTGETTTCTCTCTCTGCTCT TCT GACTATGGT TA 18599
trerrerrrrerrrerrrrrrrerrirerrrrrrrirrrrrrrrrrrinrnl
Hanwoo 1551 CACCECTOCACAT AAGCTGGET TTCTCTCTCTETCT TETGACTATGET TA 1500

Hereford 1600 TTCCACCAGGTACTATCT TCCGRACCAGCCCCCAGCCTAGAT GAGGE:AG 1649
rrrererrrreeerrrreeerrrrrrerrrrrrrrrrrr et
Hanwoo 1601 TTCCACCAGGTACTATCT TCCGGEACCAGOCCCCA GCCTAGAT GAGGECAG 1650

Hereford 1650 GGAAGGCTCT GEAAGGLCGGAGT CTGTGGCAT TACTAGGT CCOTGEACTCT 1899
trrrrerrrverrrerrrrrrrrrrirrrrrrrrrirrirrrrrrrrirnl
Hanwoo 1651 GEAAGGCTCTEGAAGGOGGEAGT CTGTGGECATTACTAGGT CCCTEEACTCT 1700

Hereford 1700 ACCCOGGEHGGCT TOCTCT TAGCOCCEHZA TET GEA AL GEHGAGGCCCAGGAT 1749
rrrererrrreeerrrre ettt ettt rrrnnd
Hanwoo 1701 ACCCOGGEGEGET TOCTCT TAGCCCCESEA TET HEA AAGEHGAGECCT 1745

Figure 1-21. Comparison of the nucleotides between Hanwoo and Hereford

ADSF/resistin promoters(continued).
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O AY61%903, Reports Bos taurus resist.. Jor 1091 38555) Litiks
CommentFeaturesSequence
Lextia RIG1BI03 31T bp DA linsar  MAM 15-JUOH-2008
LEFINITION Ed&a taurus resistin (RETH) gens, complece oda,
ACTESSION AYG18903
VERSIOH AY618903.1 GI:109138555
EEYWCOROS
EOURCE Esg taurue (cattle]
CRGANEEM Eog Taurue
Eukarvota; Metazoa; Chordata; Craniata; Vertsbrata; Butalsostomi;
Mammalia; Butheria; Laurasiatheria; Cetarticdactyla; Rumimantia;
Pecotra; Bovidae; Bovinae; Hos.
REFERENCE 1 (kases 1 te 3017)
AUTHORE  Kang H.E., Park,J.A., Sec,K.5., Kim.5.H., Chei,Y.J. and Moon,Y.5.
TITLE Characteristics of structure and expressionpattern of ADSF/resistin
geng in Eorean native cattle
JOORMAL  Asian-australas. J. Anim. 8ci. 1%, 329-134 (200s5]
EEFERENCE 2 [bases 1 tz 1017
AUTHORS  Moon,Y.5., Park,J.A. and Kang, H.E,
TITLE Direct Bubmission
JOIFRNAL Cubmitted (06-MAY-2004) RAninal Cciences & E.in:htlchnnl-:gﬁr, Jinju
Hational Uniwersity, 150 Chilam-dong, Jinju, Eyungnam 660-758,
Fzraa
REFERENCE 1 ibases 1 to 301T]
MFTHORS  Moon,Y.5., Park,J.A. and Kang,R. K.
TITLE Direct Submission
JOURNAL  Submitted (1B-MAY-2006) Animal Sclences & BElotechnologgy, Jingu
Hational Uniwverasity, 150 Chilam-dong, Jinju, XKyungnam 660-758,
Korea
REMARE Ezquence updats by submittar
EEFERENCE 4 (bases 1 to 3017)
AUTHORS  Kang,H.K., Park,J.A. and Mgon,Y.E.
TITLE Direct Submisaian
JOURMAL  Submitted (15-JUN-2006) Animal Ecisnces & Bictechnology, Jinju
Hational Uniwersity, 150 Chilam-dong, Jinjuw, Kyungnam 660-758,
Fokea
REMARE Ssquence updats by submitter
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COMMENT On Jun 15, 2005 this sequence versicn replassd gi:GAHTSETS,

FERTURES Location/Cuslifisrs
BLures 1.,3017
Jorganiem="Boa caurua'
/mol_type="genomic DHA®
Jdb_xrel="tayen:3C13"
Inota="bresd: Hanwoo®
GEnE 1746 . =3017
/gena="RETH"
ol 0 join [1T4E, (1864, 2028, . 2166, 2547, 2584 Z804. . »3017)
/gena="HETH"
fpreduck="rasistin®
5'UTR Joln (1746, . 1864, 2028, 2037
/gena="RETH"
mRHA join [«Z038, 2185, 3507, . 2504 2884 .. »304T)
[/ gena="RETH"
fproduct="resistin®
LOE Joln (2038, . 2155, 3507, . 2504 2888, . 3017)
/gena="HETH"
[oteaadipeoyte apeacifie secreted harmanse; AOEF; Fizal®
Jeoden start=1
JSpreduct="raaiscin®
fprotain_ id="AAT40142.2"
Sl ®refa"GIi985TEETLY
Jtranalaticon="MHEALSFLFIEVLELLV OGS LOPIDEATSEXT QEVTTALY PGRY
RIIGLECRE TR LY T CFE R A T T CaEACGSHOVRAETTCHO PO AGHORTGAR
CCRLHTQ"
CRIGIN
1 ageatstgoe bgctasbaea gorgacasag ghttgatoco tggteogogga agatoocaca
6l tgooatggag cagtgaagto catgtgooge aagtactgaa goccacgbtos ctagagooca
131 tgckEccacas gagasgocac bgcaakbgaga agoctactcoa SogoaackEsgy agagtagoco
181 ecgeteoacca addctagaga aagoctgbgt groagoaacsa AGATCOCAAtyg CAgCCAdAss
241 sama43AsA8 BCCotthgas sa8Bs4rcatt CCEbrtasss gogugaases acctaactgt
101 coatcaacaa agggatgaca cacaaaatoo agggggtaca tasaattgaa tatbazootg
1G]l smsasgqast gagqitibga tecabgebtas sacatguaba astqerbsass tgebatgeta
421 gtgaantasng tcaggoacan aagggtaact atcctaggak tooactbabt tgbggtatan
481 ataggcasat toataggaac sgaasgtaga tCagaggtba coagooactt casgaagagy
E41l aagtgggagt tagtgtbtat gggtasagtc agtttageat gattaaaaaa aasattgtgg
E0]l aaatogacag aggtgabgat tacacaacac cgtgtgtgac tgaaatcaag coaractoco
GEL treaamqgot chogoasaga steaghtbctg gagbbcttee agettcbeogt ggctgetgge
721 atecttttge ttttggeocac aacagteceg tgtotgecte ggtggttget ccabottagt
T8l goecgatgaas cgtacacthy aasatggtac attttatghbet atgugogbtt taccacagta
B4l tttaaaaaat ccatgtbgga aacaaaaaca aaccaasaca atgtaaaaac catbottage
G01l teabgagbtyg Cacsassaba gatggbogyge 2dagetacet gobtggtocay tostbaages
BEL teegagotte cactgosgas gotacosats thocatccct ggttggosas chabgocats
1021 catgatgeat g@gtgtageca AsAagasaas gasagatgyt gggotagate tagoocatgy
1Bl gooatagttt gacaacttca gttghbccatt attcotttga agaaataaat cabggtttta
1141 titbctattg tgataggeat ttgggaatga acatggeabg tagtbcbbbt tEbbaaagat
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1201
1261
1321
1341
1441
18GL1
1561
1621
1E31
1741
1831
1B8&1
19321
1581
2041
2101
2181
2231
2281
2341
2401
2d&l
2531
2581
2641
2701
2TEL
2B2L
2841
2041
3001

Ctactcogtot
grgaggtygy
Lrgeggagoa
Lgtggoacan
BEGYEatEEs
atgoagrtet
cataageotgy
eqgacoages
Lractaggre
ggooogatge
agggagogga
gagggtaagt
cagrtgggac
gogaggqgta
aaggeteobet
bgocogakag
aRcccEccca
gaacateagy
Lotocactgg
Lcaggacaga
Lrtettgacs
Qagcagort
aqgatcateg
Loagytaggt
gegotocact
traatatoot
cLcagjacac
BAGOCCARAC
eaggcEtoge
“rgagaccan
geergoatat

attggcraag
lgttﬂﬁtLtt

caggcotetaa
Jagoagagct
cbgoabEgoa
LacCACARGda
tEtctcEetEe
cocagoctag
cotggactet
caaggtgtot
gacaggageg
gacagoogot
coacagetos
gacccagekg
fuad i o alffe] il o
ataaagocat
tocascckEca
cfagosccaa
LCtocaccos
atcctbegqgag
CEcbgooeat
ggtotcacag
gockggactg
acagaacteos
gcgtttaggt
ggtctgoact
tggtgtocag
toaaagotoe
ocgtoackgge
gegocactge
coagtag

ctgggtotte
tagtEgoage
gtregaggge
gortogagge
AdgoaZaToe
carggerety

tgototbctg
atgagogeag
- Ladufatade s L6l w L8|
tagocaagac
caqaatEagt
coLgoetgta
caatCocaca
gagattkcte
catcocagte
cagtgagaag
gocagqgooct
cogfaaccaa
taactacage
gtggggagtt
ctecaascca
ttacttogoa
cogaagbgbo
grogtecagt
tocattoote
ccoggootbg
Qe ceCagoa
tagetegaay
tgcacabgtg
cagbgogeag

attgotgoac
gebtgggete
Ceagtakttiyg

atgrgggatc
ELAACAATLY
gtoacgtgty
actacgytta
ggaaggetet
otbeotorta
aggaagorgt
gtEcaanatk
JgJgraaage
Cgototgtgg
qoEtECEEEE
oLggggotge
atccaggagy

cagoggoctc
Atotoaaces

Coadasacoot
pgCccacctac
geagggoeta
tcacoootto
acctctaggy
ctocoggete
ragaaccacy
EcccEECcoce
tecotgonan
cocaagotot
gotcogodty
geatyggacty

Caggacttto
atcattagag
Ccagaatgtga
Ltocaggaco
Jaccacoagy
tgcgeeetes
Ltocaccagy
ggaaggcggs
geeceggaty
aCagCotggo
bggoctgoty
Cgggtetoca
gtotgagoth
ctbgqoagcac
Eggtgtgoay
teaccacctad
Eckgattock
CasacoCEan
cebcoceteaa
oiln o [ pudf oll o
ggeageatgs
cogoagqtoos
gabccctggt
Cabbcooags
gageocago
caactococag
ccacgotgen
ctoctoetty
Epactcgbog
HacEggaget

Crzcaimer | Witte o the Heip DesiiCa| | BLM | KIH

coCagoogoa
tggetecbeg
grtotggagt
agogacogatc
gaagcccags
catogqotooa
cascacotte
gEckgegaca
Lggaaagega
AgoaTCaasa
aAgtccacaga
Geoocatoat
coCtaggatyg
ctgoaggaty
coagtogety
cobagytgag
Jacatggags
Coaacygocas
daacgootac
coaggggegt
gaagggggtt
cgoggoagta
cacctgooot
acoocatacs
ol ol F: 1 of e o]
gooccatits
ageoccetag
cceccootbog
Jacgtacdtg
egetgerges

Figure 1-22. An update with Hanwoo ADSF/resistin gene promoter region to

our previous record in AY618903 in GenBank.

THlEE =42 g Jdoen Bvka

[e) ez

a2 9 tH(Steppan, 2001). ADSF/resistine

Aot B ApAEe] o v
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AU

9 Ao} HEFAANAE &d Hviu BudEdl ti(Morash 5, 2002). HA=o A=
WATSF BATOIA do] 71 wi b2 249 9, 34, 24 TolA= Zddn
3 B 33 H(Nogueiras 5, 2003).
S99 ofe] A oA ojug wd Fdo] YEY=AE &
(-, T4, AR AE, A 3ol A total RNAE #85te] RT-PCRES A Al
sttt Figurel-232 PCR& AAIgH Az Z1gollA] Hinpel o] Awbzz <l
lane 2, 3o A ADSF/resistino] Eo]Zd oz w3 xw 713 ZZoAs HAd 2g
w7 gdete A B o Ak oldd AREe Ao =AW ADSF/resistin
Bd FAdI FAFSFY(Oliver 5, 2003) & A& ol A= X #A Al X (preadipocyte) &
& 2 E

§S 34 RatgornE PoAe wE Gad PriuE AR Yy
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Actin ——

ADSFresistin —s

Figure 1-23. Tissue specific gene expression of ADSF/resistin by RT-PCR in
Korean Native Cattle.

The PCR products(330bp) of RT-PCR for Hanwoo ADSF/resistin.

Lane 1: Negative control, Lane 2:

Subcutaneous fat, Lane 3: Perirenal fat, Lane 4: Rump, Lane 5: Sirloin, Lane 6:
Liver, M: 100bp DNA Marker.

A 594bp fragment of bovine actin is used as an internal control.

11) DNA polymorphism &4

DNA®] g3 dS @67 9ate] F4kd4 3
Rem ol F FANoZXRE genomic DNAE FE3
FH exont9E PCRS o] &3ste] TE3 & G7|ALES £438+9] polymorphismS
Ao o5 BT AAAd A7IAEEs Eistn At 2y ol 59
intron 29} intron 359l DNA polymorphism®] &S 913 % yuvx JAEL
A 2ol AZE intron % primerE ©]83te] PCRE A A|5H3 0

o1
)
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S AAEAT 98 02 genomic DNAZF 5.8 2 E sfAof th3t] intron 3%-$1 =
3Ba S AAS-ES FAoRE gAY oY intron 2599 44 intron3e] 5 HY= 26
2} TUAASE e E B4 ADSF full sequence®t Intron 2, 394 EE =
DNA polymorphism Z 3= ol# Figure 1-24, 26, 273 % 1-1, 1-29} %t} gusH
ADSF/resisti A 2F2] promoter 49 S Ao 2 DNA polymorphisms 435ttt of
& A EE 3B 36aF T ARG oF 1800 FE R AVIAE BAS HASAH
aev Z1tie e promoter @ uielA  5ol# SNPE #HskA Xt
ADSF/resistin® promoter: 7§ A 7kel DNA d7]Ado] & BHEH o g AR a4
=3

2
&
ol
o

1 GATGCCAAGG TGTCTTAGCC AAGACAGGAA GCTGTACAGC CTGGCAGCCT TAAAAAGTGG
61 AGCTGGAGTG CAGGGTGCGC AGAATTAGTG TTCAAAATTT GGCCTGCTGA GTCCACAGAG
121 AGGGTAAGTG ACAGCTGCTC CTGCCTGTAG GGGCAAAGCT GGGTCTCCAG CCCCATCCTC
181 AGTTGGGACC CACAGCTCCC AATTCCACAT GCTCTGTGGG TCTGAGCTTC CCCAGGATGG
241 GGAGGGGTAG ACCCAGCTGG GGGTTTCTTG GTTTTTTTTC TTGCAGCACC TGCAGGATGA
301 AGGCTCTCTC CTTCCTCTTC ATCCCAGTCC TGGGGCTGCT GGTGTGTGGC CAGTCGCTGT
361 GCCCCATAGA TAAAGCCATC AGGAGAAGAT CCAGGAGGTC ACCACCTCCC TAGGTGAGAA
421 CCCTCCCATC CAACCTCAGC CAGGCCCTCA GGGGCCTCTC TGATTCCTGA CATGGAGCGA
481 ACATCAGGCC AGCCCCAACC CCAACCAAAT CTCAACCCCA AACCCAACCC AACGCCAATC
541 TTCCACTGGT TTCCACCTCT AACTACAGCT CAAAACCCTC CTCCCTCAAA AACGCCCACT
601 CAGGACAGAA TCCTTGGAGG TGGGGAGTTC CCCACCTACT GGGCCTTCCC CAGGGGCGTT
661 TTCTTGACCC TCTGCCCATC TCCAAACCAC CAGGGCCTAG GCAGCATGAG AAGGGGGTTG
721 GGGCAGCTTG GTCTCACAGT TACTTTGCAT CACCCCTTCC CGCAGTTCCT GGGGCAGTAA
781 GGATCATTGG CCTGGACTGC CGGAGTGTCA CCTCTAGGGG GTCCCTGGTC ACCTGCCCTT
841 CAGGTAGGTA CAGAACTCCG TTGTCCAGTC TCCCGGCTCT ATTCTCAGCA CCCCATACCC
901 CGCTCCACTG TGTTTAGGTT CCATTTCTCT AGAACCACGG AGTCCCAGCC TCTAATTCCT
961 TAATATCCTG GTCTGCACTC CCGGCCTTGT CCCTTCCCCC AACTCCCAGG CCCCATTTCC
1021 TCAGGACACT GGTGTCCAGG CCCCCAGCAT CCCTGCCACC CACGCTGCCA GCCCCCTGGA
1081 AGCCCAAACT CAAAGCTTCT GGCTCGGGGT CCAAGCTCTC TCCTCCTTGC TCCCCCTCGC
1141 AGGCTTCGCC GTCACTGGCT GCACGTGTGG CTCCGCCTGT GGCTCGTGGG ACGTACGTGC
1201 TGAGACCACG TGCCACTGCC AGTGCGCAGG CATGGACTGG ACTGGAGCTC GCTGCTGCCG
1261 CCTGCATATC CAGTAG

Figure 1-24. ADSF/resistin Full Sequence % DNA polymorphism 2-¢15-¢
*Red & underline = Exon ; Green= Intron DNA polymorphism&<l 59
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Intron 2

<« 2 130bp

Intron 3

ot 200bp

Figure 1-25. DNA polymorphism B2 ¢ 3% Intron 2, Intron 3914 PCRS %
PCRol 93] <=3 intron2(130 bp), intron3(200 bp)S 34 FZ YEI AL
Intron2 Primer ; ADSF int2F(CCA CCT CTA ACT ACA GCT CAA)
ADSF int2R(TTG GAG ATG GGC AGA GGG TCA AG)
Intron3 Primer ; ADSF int3F1( TTC AGG TAG GTA CAG AAC TCC G)
ADSF int3R2( GCA ACC AGT GTC CTG AGG AAA TG)
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Intron 2

GAATTCOCGACCTAC :T’Guu iofe
NI | | ] " <—ADSF
i
r\‘ ﬂrnﬁ ITCCCCACC T .JI |
L{_ JU}J \ JU m.' \j\ | I;ﬁ,r*u“%ﬂ J‘\ ,fﬂ\ i | N WL {Wﬂ 1 f\/lll uﬂl &[\l L___,JL <«<—SNP Ji
o

MW.MMMM aumumhm

Mol 9J&]  YERG  intron2

il

polyrnorp sm «] ]
SNP H £ line & boxZ EAAS.



GADA Ing CERADA

| Exand | Fwan? | I Exonid | l | Exond |

Figure 1-27. Identification of DNA polymorphism in Hanwoo ADSF/resistin gene.
Representative novel single nucleotide polymorphisms (SNP) are marked by

arrows.

5|

1-1. SHAA-(362H)] ADSF/resistin #4142 intron2-3 F$1¢] SNP 4 Z 3}

1 o] -9 WA NAH =
621G ins 1 101
623A ins 1 73
C641G 1 116
641G ins 7 39.42.51.60.116.122.123
647G ins 5 39.42.46.51.53
649A ins 16 52.54.60.80.98.101.107.116.119.122.123.125.132.138.141.143
652G del 5 39.42.46.51.53
65871 ins 107
660G ins 116
G849A 10 33.41.59.64.69.74.88.100.101.143,
1063A ins 1 109
1066T ins 1 109
C1099T 6 51.56.62.109.128.142
1179C del 1 10
1179AA ins 1 10
C1202A 1 148
1222T ins 1 10
A1224T 1 109
G1225A 1 148
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E1-2. THSAY ddsd F99 ADSF/resistin 82 SNP&A 434
o WA AAAZ
G696A 6 1,29,35,43,49,57
GT722A 2 29,49
G849A 10 4,21,25,27,29,33,34,39,50,53
C1179A 2 48,49
C1212A 1 39
G1225A 1 39

xFHTNA A AHE AFHS L 1 F genomic DNAFZE F 4470 Z5FH PCRe]
A

B er olFo I F DNAG7ZIAE 45 Fstol SNPE &4 83l

®1-3. FU45-(352H)2] ADSF/resistin 4 A2 intron2-3 %] <]
SNP &4 A (5871 #)

ol e WA RAH =

G849A 9 11.14.16.17.42.47.62.80.85

x9]2] SNP 42 362SNPet tld-sde A¥3E EUlZ SNP G849A ¢ vHe A

2. ADSF/resistin 3 A 2@ FA T A+ HAFA 3ty A@FAA £

i

7h A
2o g1
mRNA =& genomic DNAE 13 HHoz Ti S22 bhiopsy® FHI 42

SepaR Urol oA Aael A F F -80CAA B4 A AX mastch

A

A

#¢ FHPLS g B FSEYE B4 A o= DNAS 2
=

sk £ A4AAL ol gl FAEUPAE A 4 AAE §F4E F
ol

_55_



3) /\] U‘]:.T—,/] Z 3 /\gx‘ﬂ o 7(] fxé

pie-200 71& & o] lo] NP= BA T =

M 2F9 SA6Y, Td5 l tste] 2312 =AHsty =AHH
= A

ato] Aol #d =

4) BAG A7 AV

F2o AAg Ao Hsle] Animal ModelS ©]&3le] §F712 2&3t AP/ 2
S%7F9 ADSF /resistin 7+e] SAS 8.2 packageE o] g3sle] Zdd AAS F4.
%7} MTDFREML PackageE ©| &3} ADSF /resistin®] ETJr FAL SAS
8.12 - GLM procedureE ©]-& #4412 A%

}o AT A

1) NR4A % 88 5%
S

Aol ol &d 7§ O A em Aiely] 918kl Fig2-13} ze] uujA &
= FHsty SHI FFelA sl FHE= KPN 369, 487, 348, 480, 330, 336,
448, 458, 387, 388H o] AANE FF VSN FAALAETYH gH A 7}01 SFaoll Al

g & A A A H(Fig2-1). T3 58 5
o dist %S 2AEY] FAEAFACA AEkst
5 53R (Fig 2-2).

l'j__
#e)E flstel F 23679 W
vy TR 25 A

o
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HE | FW9olF | TR0 X e o gEwkad (A4 H] 31

1 136 KPN-289 | 2003-10-3 | 2004-7-14 | % 07¢ 15¢

2 90 KPN-289 | 2003-10-4 | 2004-7-15 | & 0749 23¢

3 31 KPN-289 | 2003-10-6 | 2004-1-17 | & 0749 30¥

4 122 KPN-289 | 2003-10-7 | 2004-7-18 19 239 =)y
5 65 KPN-289 | 2003-10-7 | 2004-7-18 A S5 ) b v] S5

6 175 KPN-289 | 2003-10-8 | 2004-7-19 | % 08¥ 03¢

7 174 KPN-289 | 2003-10-8 | 2004-7-19 49 21 A uny
8 125 KPN-289 | 2003-10-8 | 2004-7-19 59 04 A uLwj
9 183 KPN-289 | 2003-10-9 | 2004-7-20 | & 08¢ 149 A
10 144 KPN-289 | 2003-10-9 | 2004-7-20 | & 074 199

11 170 KPN-448 | 2003-10-17 | 2004-7-28 02¢ 20 A i n)
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2) 2% 54 % A8 AF
I

FAA Aol Fasdk sample AMHE7] 98t AeWomiy Hdg AFH i
biopsy WH o2 As xMoME}(Flgz 3). AFL Agune o] &8 da 205}
A g e A am A5 275 F 565 diste] EF AAISY o1 Biopsy &
HALe] g oz o]ste] 18719 ool Aol disiAvt sttt biopsy A%
MA 1F2Z5E F 15g9 24 ARE AAdA AAT + Ao AFHE Alae
A AAE o]&std F4& Wed & WE BAsnh A¥w 9 EDTAAHE
d FHo gol W nAsgoer RE AZLE AIAFIHA ArEel FoE At
a8 8
& [ : 570Kg, HMI et
*=5
- i ol
__=II__CI>_|AI_-|EI
- IO} ESYHITSIAIC] E&M
U AN XIT S e
4 Sampling
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Fig 2-3. Biopsy 3] W
Aol 3t A T8 2AE Y] 229 $AXAG 2 AF SAHS A8
o 220 A §4 AAL pie 20071FS ol&3ste] TERA FAA wAY F5
o Al8F Alo]E AEHE Exe & Ao 172-49 o] doj s
X7 299 §4 59 A4S o8 S 59 F4eAn AW T 0
HAGT GdHAL s s ZEaRS ojfste SR HAANS 1Eal olF o
g3t FASAL 223 £ FA4E AASEA A AT SAHE A AT
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A SAE +9718 ol &3t 24 Algs SAsAT
#2-2. 250 FHAAG 2 AT 54
T e P, FA | A (A §F | 5F 2 | §2 | FF
AT | A | @RA | A S| ANE| o7 | oF
1 ] 030305 | 700 | 406 | 1569 | 928 |6378 | B | 71 | 1+ | 1+B
2 | 030306b | 676 | 3921 | 17 887 6283 | B | 8 | 1++ |1++B
3 | 030310 | 700 | 406 | 96 894 | 6727 | B | 32 2 | 2B
4 | 030319 | 659 | 3822 | 167 | 902 |6355| B | 61 | 1+ | 14B
5 | 030322 | 685 | 397.3 | 10 864 | 6685 | B | 22 2 | 2B
6 | 030325 | 636 | 3689 | 93 739 | 6638 | B | 41 1 | 1B
7 | 030410 | 626 | 3631 | 10 869 | 6774 | A | 32 2 | 2A
8 | 030411a | 650 | 377 | 119 | 87 |6571 | B | 53 1 | 1B
9 |030411b | 635 | 3683 | 133 | 809 |6476 | B | 43 1 | 1B
10 | 030415 | 600 | 348 | 96 768 | 6703 | B | 33 2 | 2B
11 | 030418 | 627 | 3637 | 115 90 672 | B | 41 1 | 1B
12 | 030424 | 551 | 3196 | 67 828 | 7034 | A | 31 2 | 2A
13 | 030504 | 648 | 3758 | 11.1 | 89 | 67 | B | 13 3 | 3B
14 | 030516 | 672 | 3898 | 193 87 | 6131 | C | 32 2 | 2C
15 | 030614 | 553 | 3207 | 126 | 774 | 659 | B | 12 3 | 3B
16 | 030617a | 546 | 3167 | 82 79 | 6898 | A | 13 3 | 3A
17 | 030617b | 620 | 3596 | 11.1 | 947 |6815| A | 21 2 | 2A
18 | 030618 | 627 | 3637 | 174 | 831 | 626 | B | 62 | 1+ | 1+B
19 | 030620 | 600 | 348 | 167 | 8.3 |6374| B | 72 | 1+ | 1+B
20 | 030628 | 557 | 3231 | 163 | 838 | 6437 | B | 81 | 1++ |1++B
21 | 030701 | 597 | 3463 | 174 | 917 |6415| B | 23 2 | 2B
22 | 030703 | 684 | 3967 | 85 924 | 6857 | A | 22 2 | 2A
23| 030719 | 643 | 3729 | 119 | 889 |6661 | B | 33 2 | 2B
24 | 030814 | 679 | 3938 | 145 | 867 | 642 | B | 33 2 | 2B
25 | 030826 | 641 | 3718 | 9.3 8.4 | 6781 | A | 32 2 | 2A
26 | 030831 | 653 | 3787 | 104 | 87.1 |6716 | B | 31 2 | 2B
27 | 030910 | 539 | 3126 | 152 82 6503 B | 41 1 | 1B
28 | 030923 | 573 | 3323 | 78 749 | 6831 | A | 22 2 | 2A
29 | 031009 | 600 | 348 | 6.3 784 | 6931 | A | 42 1 | 1A
30 | 031015 | 600 | 348 | 74 | 668 |6712| B | 23 2 | 2B
31| 031120 | 600 | 348 | 85 702 | 6686 | B | 22 2 | 2B
32 | 031121 | 600 | 348 | 85 762 | 6764 | A | 23 2 | 2A
33| 031122 | 600 | 348 | 82 821 | 6864 | A | 53 1 | 1A
34| 031123 | 600 | 348 | 6.7 829 | 6968 | A | 33 2 | 2A
35 | 031126 | 600 | 348 | 85 669 6643 | B | 33 2 | 2B
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W23 FRERE FOARS 28F A
F H|F oS by
E22| | W wi2 W18 W24 | ADG1 | ADG2 | ADG3 | CW D BF EMA MS
A |16 164.1| 286.1| 426.7| 581.7| 0.720| 0.810| 0.764| 321.9 58.7 0.89 74.0 1.54
124.4| +33.0| +43.4| 162.8| £0.088| £0.111| £0.091| £35.38| *2.46| +0.32| =7.61| =+0.81
169.1| 295.6| 443.6| 607.8| 0.752| 0.855| 0.802| 341.6 60.2 1.20 75.6 1.63
KPu7e) 8 +30.3| +29.7| £34.5| +48.0| £0.062| +£0.136| £0.075| £26.10| +1.08| +0.28| +4.85| +0.69
ol 9 169.6| 297.3| 443.4| 592.0| 0.750| 0.808| 0.772| 328.4 59.1 0.96 75.6 1.89
+15.6| +20.0| +28.3| +£37.5| £0.055| £0.100| £0.063| £24.97| +1.17| +0.38| +5.54| +0.87
155.0| 276.9| 416.4| 569.0| 0.716] 0.800| 0.757| 316.7 59.0 1.08 69.6 1.56
KPIVIES) 9 +13.9| +12.6| +22.4| £26.7| £0.069| +£0.087| £0.064| £12.75| *1.15| *0.28| £6.38| +0.68
130.6| 246.9| 373.8| 524.7| 0.666| 0.761| 0.720| 294.0 58.0 0.57 73.7 2.33
KPS, 3 21.4| +19.4| +24.6| +£33.8] £0.025| £0.062| £0.039| £16.57| +1.18| +0.12| £5.79| +0.47
s | 8 166.3| 286.3| 446.3| 608.3| 0.797| 0.882| 0.828| 323.9 59.4 0.86 78.8 1.88
129.2| +45.1| 468.2| £99.7| £0.127| £0.161| £0.142| £52.53| =£1.12| +0.22| +10.5| +0.92
145.8| 240.2| 377.5| 488.3| 0.635| 0.680| 0.626| 263.0 57.0 0.60 63.5 1.00
KPS, 2 +1.2| 252 £555| +62.1| £0.155| £0.101| £0.116| £39.00| +1.04| +0.10| £5.50| +0.00
181.6| 306.8| 442.4| 609.0| 0.714| 0.828| 0.781| 338.6 58.7 0.77 76.3 1.60
KPTHoe, 10 125.2| +28.4| £38.0| £63.0| £0.073| £0.114| £0.096| £37.34| +1.61| *0.23| +4.10| +1.49
k00| 4 1511 257.7| 399.6| 546.8| 0.681| 0.792| 0.723| 302.0 58.3 0.83 77.5 2.00
+14.5| +31.5| 460.4| +£58.9| £0.146| +£0.078| £0.095| £30.563| +1.43| +0.22| £8.38| +1.00
143.8| 275.0| 406.0| 559.7| 0.718| 0.780| 0.760| 308.4 58.5 0.80 73.0 1.7
KPe2) 7 211 +241| £20.8| +47.5| £0.050| £0.078| £0.051| £21.16| =+1.15| *0.25| +4.66| +0.45
178.4| 305.3| 445.4| 611.3] 0.732| 0.838| 0.792| 338.0 57.6 0.92 77.4 1.19
KA 21 120.6| +28.8| +42.3| +£53.1| £0.081| £0.080| £0.074| £28.71| =+1.67| +0.25| £6.42| +0.49
stz 7 150.8| 258.1| 406.8| 552.9| 0.701| 0.808| 0.735| 316.4 61.8 1.03 A 2.00
+10.8| +13.6| £30.3| +£36.7| £0.073| £0.081| £0.052| £30.03| *7.41| +0.38| +4.09| #0.75
151.3| 268.6| 407.9| 519.4| 0.703| 0.687| 0.673| 277.7 56.1 0.77 67.3 117
KPRoI3) 6 126.0| +54.9| =£50.2| £100.2| £0.075| £0.134| £0.136| £60.81| +0.95| =+0.40| £13.3| +0.37
143.1| 285.5| 407.8| 580.8| 0.725| 0.809| 0.800| 297.5 59.0 1.15 68.5 1.00
KA, 2 21.1| +£33.8| £57.1| +48.6] £0.098| +£0.041| £0.050| £22.50| +0.80| =+0.55| £2.50| +0.00
KeNS15| 11 157.6| 282.4| 428.7| 586.3] 0.743| 0.833| 0.784| 320.1 59.1 0.77 73.6 1.09
+19.7| +28.0| +49.1| +62.3| £0.105| £0.104| £0.089| £28.43| +1.64| +0.16| +4.60| +0.28
169.9| 284.8| 418.8| 577.6| 0.682| 0.802| 0.745| 320.7 57.6 0.74 74.9 1.27
KPRoIE) 15 1258 +31.8| +40.5| =£57.8| £0.079| £0.099| £0.082| £31.06| =*1.50| *0.12| =£7.76| +0.44
kensisl 5 166.2| 290.2| 439.0| 583.8| 0.748| 0.804| 0.763| 316.6 58.2 0.88 67.4 1.20
+13.7| +10.8| +£21.2| =£37.4| £0.055| £0.094| £0.062| £22.46| =+1.43| +0.30| +£3.88| +0.40
kns1ol 4 168.5| 286.8| 4159| 570.1| 0.678| 0.776| 0.734| 309.3 58.8 0.78 66.0 1.00
7.0 +17.9| £21.8| £22.4| £0.075| £0.032| £0.052| £24.77| £1.79| 0.31| *4.24| =£0.00
kenszi | 15 169.9| 288.7| 4255 580.8| 0.700| 0.800| 0.751| 332.0 59.9 0.97 75.5 213
+18.8| +27.3| +23.6| $47.9| £0.067| £0.115| £0.079| £24.02| =+1.81| *0.45| =£7.05| *1.20
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. [
A% ADSF/resistin 4 #l2] SNP2} B L3}
ADSF/resistin & AF thdg Ao 3t 3¢ F2
A BA FH4E St @9 FulrA S g {FHAT
A5 28  Hendersonol A|¢tst BLUP-Animal Modelol ¢]&ate]  AAak¢l o
Boldman 52 MTDFREML packageE ©]&3le Zt ZAIgE Aol tjgt §FT7HE F

gektslom §F7F 4] ol 8¥ R vEd g
Ya=pH+E+L, +D, + A4, +e,

A7NA Ye #FF5A, us A Hit, YS&E Ad=-Al- 538072002, A,
WE7], Le 248499 adUsMFAd 4, s, D =5d"d o
3t co-variate, AT Random Direct Additive Effects I3 31 e Random
Error ©]t}.

= . =
FRg | EAFCwW) N G e

BV | SBV |RTI| BV |SBV |RTI| BV |SBV | RTI| BV | RTI

KPN494| 17.824| 3.422| 065 7.488| 5136 0.68| 0.284| 0.662| 0.74|-0.013| 0.71
KPN521| 9.901| 1.884| 0.73| 2.965| 1.922] 0.76] 0.408| 1.003| 0.82| 0.218| 0.79
KPN479| 10.305| 1.963| 0.68| 4.119| 2.742] 0.71| 0.228] 0.509| 0.77| 0.171) 0.73
KPN496| 18.552| 3.563| 0.69| 4.547| 3.046] 0.72|-0.284|-0.897| 0.77|-0.144| 0.74
KPN478| 14.403| 2.758| 0.65| 2.229| 1.399| 0.68|-0.251|-0.806| 0.74| 0.376| 0.71
KPN511| 18379 3.529| 0.77| 4.779| 3.211| 0.80{-1.029|-2.942| 0.85 0.172| 0.82
KPN502| -6.337|-1.266| 0.63| 1.145| 0.628| 0.66| 0.294| 0.690| 0.72| 0.012| 0.69
KPNb512| -1.086|-0.247| 0.62| -1.935|-1.570] 0.65| 0.373| 0.907| 0.71| 0.166| 0.68
KPNb515|  7.229| 1.366| 0.67| 1.221| 0.682| 0.71|-0.770{-2.231| 0.77|-0.049| 0.74
KPNb516| -0.047|-0.046| 0.73| 0.939| 0482 0.76|-0.826|-2.384| 0.82|-0.047| 0.79
KPNb518|  5.008| 0.935| 0.57| -2.609|-2.040] 0.60|-0.604|-1.775| 0.67| 0.015| 0.63
KPN483| -8.375|-1.662| 0.66| -4.151|-3.136| 0.69(-0.014|-0.156| 0.75| 0.267| 0.72
KPN513| -21.725|-4.252| 0.59| -4.464|-3.358| 0.62({-0.332|-1.028| 0.69(-0.034| 0.66
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5) SNP¢9] 484 3

Fo ZAARA tsle] BLUP-Animal Models o] &3&}o
7} 2 8719 ADSF /resistin 79 AA#A > =
o]-&3F] SAS 9.1 package-GLM procedureE ©]& #2F #4118 AA|sd o {4}
3 A7) Ere] BAE BAY A BAE d7|AgDd didl] phylogenic tree

‘]
B
S Adstal o] & w3k AlA 24 2ol FEsitt

l:lil

43 =9

P~

« =H+L+G, +e,

o714 Y= #5A, us AA ", L& #34ASe] a30dd, taa),

GE= SNP v3 A 191 e Random Error

- 537 2l
= ﬂ { GJ } EI'II'
A7IA Yv #AFA, ue AA H, LS 7
GE= SNP vt¥€A4 28]1 e= Random Error

rlr
of,
flo
o

Aol Za(dd, maR),

352k A A S0 e ADSF/resistin A9 &35 AHKR7] $3+9] Intron 3
region® ™t SNPE ¥r=3sla o]o] thsk Fod AAES AASAT(E2-5.). A
870 919 SNP¢F group ¥l diste] 890C delet 1wolA= AW FAl

A
ate] fFox o yeEryton 894C delet C894TE EAlFol thsle] ozl &3t
7b e Ae® yEyth 2@ Y §F7F k] Abole FolE 4 gl o™ SNP9

gdel] gisiAE ezt A A ATl freder (P < 005 9 FANL
Y AW FAZ 9 FALSS & 5 A} Group &34 QA= Group 29
SAY FAZE 7HE FAR S Group 332 Fol Al Aol gl le™ Group 1%
T AA AolE YEFHUTHP < 0.05). ¥ A9 A3 ADSF/resistin A=
A B ooty o] A= Avte] A= Aew yewd. a2y 9714E &
A 97 @&kon fd Fel dE ATo] o dmHA ol ¢ w2 A7t
stk AsHAT olo] wel 362 FHHEAGF AlRel WA= Intron 29 3
Aol g Boy QA 7G-S Ao ol diE Fod HAY A= £

rr

Lo

il

©
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63+ 2ot 362 FiA Aol TE 678 SNPell Wik W= 2hzk 8.2%, 59%,
18.8%, 5.9%, 11.8% % 7% o™ 899Cinse] 7 352 Foidg-g-olA 16%7F &
AEqe w71 APFAME 18%7F B H o] FHEAJNARY] FeAdS TS
uoabel] zh gl tid Fo1de yEhA ST 362 FoiAE Aol i 79
4 AAAT 649Ainsol] W WA= a3t ddey 362 Ao F5 A
Al 14955 867h A wko] E4 o] o] g o] M H| AtE = Aor AREAT.

Grdup 3 Group 2 Grpup 1

o EL Pl

Fig 2-5. ADSF/resistin + A2} 7] <ol o3+ phylogenic tree ¥ 13}

#2-5. 35AF FHAAG oM 2AbE Gl d ol HA At

) 868C | 890C | 894C 899C | 908T | 919C | 947C
Traits ) C894T | ) ) Group
ins del del ins ins ins del
P_CW NS NS *k * NS NS NS NS NS

P_EMS | NS NS NS NS NS NS NS NS NS
P_MS NS NS NS NS NS NS NS NS NS

P_BF NS * NS NS NS NS NS NS *x
BV_CW| NS NS * ook NS NS NS NS NS
BV_EMS| NS NS NS NS NS NS NS NS NS
BV_MS | NS NS NS NS NS NS NS NS NS
BV_BF | NS o NS NS NS NS NS NS ok

* P : Phenotypic, BV : Breeding Value, CW : Carcass Weight,
EMS : Eye Muscle Area, MS : Marbling Score, BF : Back—fat Thickness,
* 1P <005 =P < 0.01
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E2-6. 363 T A Ao A ZALE Ao U3 A AA A

641G ins | 647G ins | 649A ins | 652G del G849A C1099T
LW_P NS NS NS NS NS NS
CW_P NS NS NS NS NS NS
DP_P NS NS NS NS NS NS
EMA_P NS NS NS NS NS NS
BF_P NS NS NS NS NS NS
MS_P NS NS * NS NS NS
MS_BV NS NS & NS NS NS
EMA_BV NS NS NS NS NS NS
CW_BV NS NS NS NS NS NS
BF_BV NS NS NS NS NS NS

6). computer simulationd] &3 FAEAAAZS 715 HE
_]
e}

HhAE G ZA AR 3k o] &AL A s 98t computer simulationg 4

Alet Tt simulatione 5 UNE thshol A 7le¥ genup 54 (Brian Kinghorn,

2006) package%— o] 83} 2 simulationol] AF8¥ EI+= ¥2-7¥ Y udE F
4= F 8ol TRY 26078 FHISE 10d3E wwjske RES 24 e

F9ol FRo] HAESS BUE TGO FF o] HES 0%E FAEA
7} g ‘IQI’X ¥ A A AH(genetic marker)e] &3 = AUt oez wEHdtE 7Sl
= 7Hamel 20%9 W=Es 7HE ) T} SH =z
A A s A9, 01 20 =L 48 2 08 28 1, 2
E3E 7Hd o 10497 2dF Y ®gAE e 2 51mulat1on°ﬂ/\1t LA
K

shA] Sttt
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weh fHEAA o] § At depA s o AnEH olo] uheh 9o
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% (Genetic Drift)
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¥2-7. Computer Simulation®l] o] &% =4
2 Edy A | EFHA | 48 | MS BF | EMA | CW
LU A= (MS) 2.9 1.6 0.55 015 | 025 | 0.17
5 A9+ A (BF) 0.73 0.3 0.43 0.12 0.26 0.57
Hj) e E 2 (EMA) 74.8 8.6 0.27 0.07 027 0.49
=A% (CW) 301.8 339 0.30 0.26 0.08 0.69
#FAH7E E e Fd FEAh st dE e 2dd Ak

1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010

Year
‘—0—0.1, 02 —— Non-effect 02,04 048,08 —%—12 —@—048,08 & Freq 02
Fig 2-6. WA W= dig FHAxAAdAe] g3}

0.8

0.7
0.6
0.5

0.4

o

1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

——0.1,0.2 —m— Non-Effect
0.2,0.4 0.48, 0.8
—— 1.2 —e—0.48, 0.8 & Freg 0.2
Fig 2-7. 525 Ael digh 705 A8 a3
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95
90 -
< 85
>
180
75T
70
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year
——0.1,02 —=— Non—Effect 02,04
0.48, 0.8 ——1.2 ——0.48, 0.8 & Freq 0.2
Fig2-8. w7 @ el tigh b4 A a3}

400
380

= 360
340 r
320 r

C

300

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

——0.1,0.2 —— Non—Effect
0.48, 0.8 —*—1.2

02,04
——0.48, 0.8 &Freg 0.2

Fig 2-9. =A5 gig b5 A% 53

_70_




3. 3% ADSF/resistin &M d i ZFAAS ¢33 1588 &
i R dad ST

rl
=
A

7k A
1) ADSF/resistin &3 W& E 9%k primer# 2t

FHATFAJAZEE T2 ADSF/resistin | cDNAE PCR 7|¥& &3
pGEX2T #WHd F24Y 3t} ojuf AFE3t primers ob&l9} 2t

pGEX2T: forward primer 5’ -GGAATTCCCTGCAGGATGAAA-3" (EcoR 1)
reverse primer 5'-CGCGGATCCCTGGATATGCAG-3" (BamH1I)

PCR cycle®] Z71& t433 Zo] AAFA
Ist denaturation 94C 2 min/ 2nd denaturation 94C 1 min — annealing 50C 1

min —elongation 72°C 30 sec: 30 cycles ¥t/ final extension 72°C 5 min

2) YIAAEE o] &3 ADSF/resistin L& E += 2L chuld Yit

PCRE& %3 ADSF/resistin 4 AE 83 t}S, PCR ©4¥HE AAse] EcoR
I/BamHI® 2 d¥H3ld pGEX2T ®WE T4 ligaseE AF&3}o] ligationdstil, o
DHb5a BHg gl o}el transformationd}e] A ® colonyE A& th. ADSF/resistin©]
2 ¥ plasmid& Agagiaz ddste] d7gsS &3 gdst & 7549 9y
o dA7IAEE Felstt @dd WEE 7Hd vt Eols: ti® AAbste] sE
plasmidS FZ3Avt. SZE plasmidES A BL21(DE3) Al ¥%°l| transformationd}
i o] & HjF3ste] ODgyp 0.6~0.80] =2 wi7hx] wj¢kst = 0.5Me] IPTGE %l 34
7HsQt GST7 3" ADSF/resistin®] I8 S =3t o8 gk @3 w9
F %= SDS-PAGES &3 #aatairh

3) A FEFE %iﬂ ADSF/resistin &dWE 35

LA EZFo 2] W} FAsA ADSF/resistin cDNAE PCREZ %3 & EcoR
I[/BamHI o2 A¥ §]r pDNA3.19 ligationd}th. Ata sz HAuksie] W

% olnE HUsy GNES 2o

4) FAAZ AEXF 75 L 2d gl

=% ADSF/resistin 8 = 293 human kidney cells &2 3T3 L1 A WA G- A E
Exgen 500 (Fermentas Life Science)©]Y electrophorator® ©]£3}o] transfection
AN AT Z, Transfection® DNA 1pgS 150mM NaCl €< 200ulel] 2]A3te] & &
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3§ Exgen 500 165ul1E F7Fstal g2olA 1023t AT Rbe=S A
7b wiFE 3 2le 60mm plated] FH7bskar 37Tl A 36A17F wi gt $ western
blottings &3 wd oFEF gelstrt. 3T3 L1AxES] % electrophoration . =
ADSF/resistin 3 AE FYst AWt AHE ZASISI T Western blotting=
T o] AAlstth AEE lysisste] S e dids EEjgh $ ol& A%
3}o] sample loading buffer®t &7 2430l SDS-PAGE gel®Z A7|9 55 2AA5AT}
ey @A gelS nitrocellulose membrane® 2 Ho]d & 5% skim milkZ
blocking &%th ©] ¥ PBSE A&t g It A Ao wkgAl
Membranes thA] PBSE A3} 1, HRP-conjugated € 22 @A ¢ w+< A7 o}
+, ECL kit®2 "o 2td o 55 #@etor).

N

2,

5) 2& ¥ ADSF/resistin @292 A
dhd ¥l ADSF/resistin @ &AL glutathione S-transferase (GST)9F 3
ADSF/resistin-OJ A (funsion protein)iﬂ e EA, dddstd vy g

o}
g st & 2539 72 MEE ko] GST-ADSF/resistin &3 @92

mN m1m o

S B3t FE3 G4 A ES glutathione Sepharose-4B beads2t A=A 30
B S AZL & A AT S ES dilE A7) 53 silver staininge 2 S
o5, 34kDacll dlEste @A S gel-elution™H 0.2 7 A 5} th.

6) ADSF/resistinoll 3l &8 %
AAE ADSF/resistind® 2 S 1 mg/ml 352 53 g PBS9 &£&39 New
Zealand White rabbite] Sol FAlstG o vl 25 7FA o2 ADSF/resistin ©9 &
SAdS FAEAY. Hx FdY FAF F 7,9, 11 Foll o)A M (ear Vem)oifﬁ 5ml
dANFH S AFste] IA9 9rtE ELISAWH oz ZHHe9. 32 28 & 1F
Aol heart punctures &3 o] IS AHsA

r‘i

7) AW AT ME 3T3 L19] Wi

3T3L1S 10% fetal bovine serum®| ¥-F+%¥ DMEM wlx|E A}&3Fo] 5%9] CO.<}
37C 7F A== w7l vt eh 100mm Al 3E8] S plateol 3T3L1 Al X7}
A gE J|Fo 2 olE % lug/mlY insulin, luM®] DEX$} 0.56mMe MIX &
2EES A3 Z2ES H7FsEa 48A17ke] At th2, lug/ml insulin®} 10%
fetal bovine serumeo] ¥ DMEM ®iA| 2 A &ttt 4442 39 AFES

wZd o oo, 8dA WREe] AyAEEe] AWArE ZLidEE AT A
e S8 #Fl F  dun
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8) Oil-Red-O X< &3+ 3T3L19 AW £3} 24
®3l9 3T3L1 Aﬂ 2 PBSE AAsE 10% formalino = TASIAIAHTLE 05%
Oil-Red-OE& Al X0l A& 3to] 1AI7F B0t Ao wSAl7)a dujgdoz e

APAEE B ;}s}

m |

. a7 27
1) 3$-ADSF/resistin @92 HdHg 7=

k-9~ ADSF/resistin @S 3 Axzo|A EdA7]7] 93] pGEX2T WE| &
2939t (Figure3-1). pGEX2T WE & dubd oz Az A tgdAo= oyl
AS A= oz AdEx 9gor AAEE wwAS N-terminale]l GST7F
tagging® o] =&l pGEX2T WE o] 39 ADSF/resistin F+3AE F243}H7]
A3 A Zg primergs ol§3te] PCRS stk 1 Az o= 330bpe] -
ADSF/resistin F+27AE &20ad = At (Fig3-2).

o)

Fig3-1. PCR2.1 ¥H o] Aol A= F5ADSFE Az s Wy pGEX2TOl

=]
Adsl7] Y3 ma = F ME ko] enzyme site?t RHH o] Q).
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B8t ADSF/resistin

pGEX 2T M

non=gpacit ic —k

PCR product —e

Fig3-2. PCRE &3 <33 ADSF/resistin
(3+9-ADSF size: 330bp)

1 o
fu
St
Lo

ZZ9 FAA EcoRI¥ BamHI #A13 42 AHgsle] 55U Adagrz ddy
o] 9lx pGEX2T wWE e} ligation AZTh oS dre g ole] & dH3kA A %*élﬂ
colony°l A plasmid DNAES FZ3l9t. F£3 DNAZ EcoRIJ/} BamHI A 3+
A2 AYd o dA7dEss AAE AT 2

SES AT F AU (Fig3-3). &€ 28 DNA 971449 &4 &
2 3¢ ADSF/resistin §dA7F A2 AJEJE=AE A5 5
o2 AAMAE FHWE QA pcDNA3.1-myc-His vectorol &= F=2Y g th. 342
9 49+ myc-tag® WE S pcDNA3.1(BamH I /EcoR 1)l 4F<isl7]l 918l PCR
&3l i SH9-ADSF/resistinS BamH I /EcoRI©. 2 AYala
pcDNA3.1(BamH I /EcoR I )¢} A 4ColA overnight®Z ligationA vt 2 23}
Fig. 394 ®&= ule} o] Z+2k 54kb pcDNA3.1/ ¢ 330bp $H-$-ADSF7F ##E )
o 5 AEH7E AE gYHE ARIAE gl H& dAVAES 24

N

o

_74_



Boyine ALSI

Fig3-3. 113 2 M G| 3+9-ADSF/resistin =4.

1 : pcDNA3.1 / myc-His bovine ADSF (Enzyme site: BamHI / EcoRI).

2 : pGEX2T / bovine ADSF (Enzyme site: EcoRI / BamHI). 330bp size®l 4]
bovine ADSF/resistin gene©] ligation¥ o] &= AL & 4= ).

2) 3+$-ADSF/resistin A M FAE o] &3 G d XAk

F249 d WEE BL21 gHd g ol transformationAl A A E colony S B %3+
2, 05mMel IPTGE #H7Fste] ADSF/resistingt® @ o] it S {39t
pGEX-2T #WEgt 711 dAA8A = IPTG H7H4 GST w92 (26kDa)e] 73}
A #d FQon, 3¢ ADSF/resistin-GST fusion proteine w1 ¢kl 7k IPTG
of os] MEWAA Fdo] FrEds A& + UAAT (Fig3-4).

+— GBT-ADSF
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P gl 8 oAFE ZAEHY] S8 AXE T 3 oE A s
Az AHES 283 1S SDS-PAGEZ EAstgt 7 A3 3y o
AEL  inclusion bodyE A FE  HHAE EEIY (Fig3-5).

ADSF/resistin® $84S Z7FA17]7] 938 uread =% (AM - 8M)E g ste] =
AZo At oy A FE8Ado] MNAHA &t} (Fig3-6).

ADSF
IFTis = +
5 p s P
L]
| E—
—
— «—1hk[Da
35 T=A 0%
-
INQUCTIGR
-

Fig3-5. #}¢d® 39 ADSF/resistin®] 84 o F2A%L

g9 GST-ADSF/resistin @ &% wte|gfotol IPTGS H7bste] S Fi=d)
At} BE|2]o}E sonicationdt T, YA st AT HAES FE AU
35kDa9] Z7]A GST-ADSF7F #td s Z-& &2l & 4 9t} (S supernatant,
P: pellet)
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GST-ADBF

Supematant Pellet

= P i 64 G4 44 G6M ©SW MW

GST-ADSF —

Fig3-6. ddd Gl dof ureaxg]. "o} A Eo ureas A st 84S
SEAAI A o u, ADSF/resistintt ] 2 o] =842 NAE A ket

(S: supernatant, P: pellet, M: protein marker).

3) ¥ $-ADSF/resistin @] g A Bt

A A LA ADSF/resistin® #&do] s s gelsdont i &
Wdol JAHAT. aHAT FA A Al AREE = d¥E 2 denature® ¥

A7 §17] Wil insolubledt FE]Z gel elution 4 &
th (Figd3-7). @24 wteelobs 5 = o wgd o
GST-ADSF/resistin - @9 &S geldl A FEsdh. FE3 dde  F=
(0.07ug/mD)7F U F YrolA centriconS AFE-3le] Img/mlZ &539tt 2
A2 3¥el A E7o] FYstArt. F2EE vhg, EAE AFH G| ELISA 23
s A3 1:10,00001 4 HH 54 g sl vkE-S YERd AT (Fig 3-8).
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Fig3-7. GST-ADSF @zl Al 3 §5. A) BAT ADSF @¥ldEs 7|9
=& =3 st} lane 1-5: GST-ADSF 394 A lane 6: BSA(2mg/ml)
0.5ul loading. s.m.:size marker. B) GST-ADSF& =3 1S #7952 53 &
o158t t}. lane 1-4: GST-ADSF ©@# 2. lanel: 0.5ul loading, lane2: lul loading,
lane3: 2ul loading. lane4: flow-through (8ul loading). laneb: BSA 0.5ul loading.
sha = GST-ADSFS e,
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Fig3-8. ADSF/resistin &A1 2] titer =4. H2®3 }&
ELISA 73}, 1:10,000 vl &ol 4 54 el Sol 8oz wgo] vhehd,

ELISAE &3 EAIY digt 58S A ts ol& Egz A4 3§
ADSF/resistin @9 & & Q1A 5= & s A 1:2,00002 34 3}0]
ADSF/resistine] Id&dsH= HEHZol FE=E3 ¢ FSAZXZHAA  western

blotting & 2 A5ttt (Fig3-9).
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Fig3-9. ADSF/resistin®l] ¥F-$-3}+= @A & ©]8-3F western blotting 2 3.

2 A g 2 o= =T 3
GST-ADSF/resistin®] 91x g 34kDa F-9]¢] “@wd W=7y} WatA #zE v
18y, ADSF/resistino] ##& 5% o2 wteglolol A w=7F A FH AT o=
34kDa ¥-91¢] ZE drego} AL elutionste] IS AlFst=d AHEY] o
To= FAH ol EAHS sAst7] 1A thAl affinity—purified A& A
Abal9d . 31kDaoll Al #2E &= W= v 5ol =g A7bE),
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4) ¥$-ADSF/resistin @9 @] dlg affinity-purified A A2t
ADSF/resistinell tigh &A5 AAst7] fla] GSTwre] #FEd e dda v-gAlA
GST 99 ds QA3 FAlE A A ©]F membrane depletion method< ©]
&3] ADSF/resistin®& <143te FAE AAstAh.  ogA o] Aikd
affinity purified ADSF/resistin antibodyE ©]-&3Fo] ADSF7} #dh& 5= 293 cell
soll A &l Hd S AT WA, FFHmyc-tagged
pcDNA3.1(-)-ADSF/resistin  plasmidE 293 AM3EF| transfectionA| At A &3 o
2 ADSF/resistin plasmid7} MZEUWE FYHATGHE plasmidflol myc HEro] =
F2E o] 7] Wl myc @AE o83kl ADSF/resistin®] Hd oFE M A o
2 A% 4 gtk 1 A3 WHY transfectiond S Wl ADSF/resistin o 2
A71E% Yetdl= 13kDa M=7F #F == eF A RF, pcDNA3.1(-)-ADSF/resistin©]
P E = AxzeA= ADSF/resistin M=7F 2 x9S 1%+ Addrt

(Fig3-10). ©]% affinity purified ADSF/resistin A& o] &3l £ A Z oA
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ADSF/resistin @z o] @y oARE FAISHSY
13kDa°ll Al myc-tagged ADSF/resistin ¥ & o]
o] o =z whEstal ASFES ongh

olt] s A= AAY ADSF/resistin A7} &
t}. 55kDacl] H.o]E ¥l=3 background® F A ¥}

i
s F : '
LI i DHAT 1 myve His ¢ bovine ADSE &
. &
qsé- -.:_."' -:":*
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"' kDn
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Fig3-10. 39 ADSF/resistin ©#de] &d  ZAF 293 cellsol myc-tagged
ADSF/resistin plasmid& transfection 3 ¥ anti-myc FAE ©| 839 western
blot& AA3t) 13kDaol A myc-tagged ADSF il zlo] draw v gls-S w3z

S =
& vk
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Fig3-11. AA¥ A& o]&3t 3¢ ADSF/remstm ol Aol wkd AR 293 cells
o ADSF/resistin plasmid% transfection 3+ ¥ A #|%¥ anti-ADSF &3 & o] &35}
western blots AAIEA T anti-myc FAE ol &3S weol FATF XA Wl
=7F A = o

5 A EEZ #HIF $FADSF/resistin 982 75749
ADSF/resistin A A7F AWAZ 23l gt A& sh= A& 2ASH] 918k
A AFAE 3T3 L1o] 8-$-ADSF/resisting #23d A7 thg, AwbA|x 23} o

5 A
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Fig3-12. AA M3 3T3 L19 23} 5. (red cells: Oil-Red-0& A% xui
3} A 3E)

ADSF/resistino] 213 AW £33} AHALS ZANS7] o LA HA E37F AR o]
FAREAE AT F d= Oil-Red-O A HS AMEste] A wbAEe] #4ggh &+

3} 248 YA (Fig3-12). WA ADSF/resistin 47} 535 33 ==
stable MEXFE F=3517] Y3l plasmid vector®} retroviral vectorE 3T3 L1 A X5
o] F<J3 t}g positive A EFE ALs] o} x&2 02 ADSF/resistino] 2d 5
= AEF7L *dﬂaﬂ 1 F otk ol= ADSF/resistin 3 A7F Al 2] 7]t Aol
a3 28 ot o2 Atz EojH welA ADSF/resistinfr A &}2] 7] 5842
transiently transfection®™d'H& o] &3] A A|s}53t)

pcDNA3.1(-)-ADSF/resistin plasmid®] transfection efficiencyS <7FA1717] &l
electroporation & o] &3ste] AW HFAESQ 3T3-L1 cellsell transfection Al Z
t}. 2 A3} ADSF/resistino] #FZdEE A EolM = AWAEe E37F g o
2 gAY = AS #F T 5 A (Fig3-13). o] # st A3+ 39 ADSF/resistin
FAAZE ALAEE B3tE JAsts 9S e AS o gt

ol
rlr
flo ofy
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Fig3-13. 39 ADSF/resistin®] X W3} &4 ZA} 3T3-L1 cells®] pcDNA3.1(-)
vector ¢} pcDNA3.1(-)-ADSFZ electroporationdt t<, A|HEI}E F=3 1 Oil
Red O stainingg ste] A HAE 23 A2 A=At 2 A3 ADSF/resistin®]
transfection®l A Zo A AW 87t AoiA oz A AT (Al & A2 @ OIET,
Bl & B2 : ADSF #¥&& A¥)
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H 4 2 x2Mdx 2 ZAdAZokd e 7| &
ALA AFAE SHe) GHE
A 3o JUF A, A 2 YA s
T _ - A = gA T
R AP | o
OADSF/resistin®] cDNA ¢ 24 40 100
2 A7IE EA4
) OADSF/resistin A} T334 30 100
1A=
O YA EZF| A ADSF/resistin 20 100
(2003-2004)
e W E L=
OAFAA S B9 5 100
Oz AR el AAA 5 100
O &3 QIEE DNA T E4 30 100
OZZRE g 10 100
O gAte] Fheto] it 15 100
22 d &= OEFARe] AAAGFA 15 100
(2004-2005) OY MM LFo A  ADSF/resistin 10 100
gl A4k
OADSF/resistin @2z A 4 20 100
g Az
O /MAE ZERE dA7AYg B4 20 100
O ADSF/resistin® =X E DNA 20 100
=R RS
3RdE OZAE A ABYZSA 30 100
(2005-2006) ~ Al & 2L ujj o w}% AR oy Fd
I F AT
OADSF/resistin®] 715 ZA+ 15 100
OADSF/resistin ©¥ & dtd A} 15 100
03§~ ADSF/resistin %4 A} cloning 20 100
- O 3k$ ADSF/resistin t3 &A3} 50 100
HEH7t
FAAABAA A
OADSF/resistin &4 A} 30 100
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WAZ o)A FHAE koA S22t o] f32e] DNATE Aol g9 &
A e A A ofw A3 BA A 2ga =5 72 W SEATE
?lste] o] ADSF/resistine &84t & o Q= Wb A4 Wk 281 o] &
Azl 54 9t To A AT Ao E st AT # HAE el
HZE2 o HFHAE F=2Y3o NCBI genbankd]l %S Z(accession number
AY618903)3t1 0w, H ol promoter FE7+A update PO EA o] FHAE o] &
g B AFAbE] 35 AT 2 79 E & Aoz JigiEn. F, o] fxAE =4
71918 AAzE APl = WEA] promotere] thdF AR7F B4l o] & & A
genbankol A &elsle] Ao 244 & ¢ Q) o] W Ao 4 FEEQ DNA
polymorphism¥ 3t%-9 AAgHdo A #AAE ZAT, SAY T4, 2HAYE
T ABBAATE AR YEhYE o R Hol FiEAORE # ok ol &
o] wpolomtarA &8 £ s ASE AlgHT = o] fFHAY wd 4
S A AL Al =" G5 ALY e o] fHAY A8 BEA S5 ANAE &
st A 7le T& dRIFoEA #HAH FofdTd & VdE T FoE AmHErh

_86_



H 5 & dALEel EE2A =
B Ao ADSF/resistin F+3AS F24Ystgon, o] FAxe &% 24
2w o] oAty A Ak AAE LSS Bl T

atit}
4
Hye
o

248 2 S84
3l

AT 2
1) =TAA 27, AZ47 1

Kim K. and Moon Y.S. 2003. Asian-Aust. J. Anim.Sci. Vol. 16(12): 1837-1841.
Kang, HK., Ji A Park, Kang S. Seo, Sang H. Kim, Yun, J. Choi, and .Yang S.
Moon. 2006. Asian-Aust. J. Anim.Sci.Vol. 19(3) 329-334.

Kim Sang H. et al, 2006. 3% ADSF/resistin @ &eo] B¢ ZA. ] of
Biochemistry and Molecular Biology. (A& 7)

2) St EEAYAES TE 174(200436¢Y 24-254):

T AT E e 17 2004 AAAP ofAJo} B F54EeHs], deo] Ao}, 945U -9Y
AW ER 170 20056 V= 54E8E3] (ASAS Joint meeting, Ohio), V=, 7¥€ 24
4-28Y

L R S

3] 27 (2005169 23-24Y, A &)
obAlo} BYB Y %2483 :

2
&3] 47 3 o (20061 9¥ 189-99 22, F-A4F Wl 57)

A

3= A H 7 548 2] (2003 84), =g 4 ehE](2004959) 2 2

ot

4)NCBI GenBank 3F$ ADSF/resistin genes & (accession number AY618903)
20063 6¢¥ 39 ADSF/resistin promoter57}%= AY6189032] update”} ©]F 3.

1o

5) ADFSF/resistin gene polymorphism ¥ ZA A& d 9] oAl AaaA el

6) ADSF/resistin T2 @& w3 9 g A4t



H 6 & d-7igutdoM 8t sfeusy|ed 2
AT A Fol ADSF/resistin & zpell gk #4521
al, 2003; St et al, 2003)7} HuUjL]H o2 o] F al
T e ® oFo A E Yy hES dd e
4.

Kim K. H, L. Zhao, Y. Moon, C. Kang and H. S. Sul. 2003. Dominant
inhibitory adipocyte-specific secretory factor(ADSF)/

resistin  enhances adipogenesis and improves insulin sensitivity. PNAS.
101(17):6780-6785.

Seo J. B.,, M. J. Noh, E. J. Yoo, S. Y. Park, J. Park, I. K. Lee, S. D. Park, J. B.
Kim. 2003. Functional characterization of the human resistin promoter with
adipocyte determination—- and differentiation-dependent factor 1/sterol regulatory
element binding protein lc and CCAAT enhancer binding protein—alpha. Mol
Endocrinol. 17(8):1522-33.

_88_



H7d8 #FHizd
Ahima R. S. and J. S. Flier. 2000. Adipose Tissue as an Endorcine Organ.
Trends Endocrinol Metab, 11(8);327-332.

Banerjee R. R. and M. M. Lazar. 2001. Dimerization of resistin and resistin-like
molecules is determined by a single cysteine. The Journal of Bological Chemistry.
276(28):25970-25973.

Beltowski J. 2003. Adiponection and resistin-new hormones of white adipose
tissue. Med Sci Monit. 9(2):RA55-61.

Cao Z., R. M. Umek and S. L. McKnight. 1991. Regulated expression of three
C/EBP isoforms during adipose conversion of 3T3-L1 cells. Genes Dev.
5(9):1538-1552.

Darlington G. J., S. E. Ross and O. A. MacDougald. 1998. The role fo C/EBP
genes in adipocyte differentiation. ] Biol Chem. 273:30057-30060.

Degawa-Yamauchi M., ]J. E. Bovenkerk, B. E. Juliar, W. Watson, K. Kerr, R.
Jones, Q. Zhu and R. V. Considine. 2003. serum resistin(FIZZ3) protein is
increased in obese human. J Clin Endocrinol Metab. 88(11):5452-5455.

Fain J. N., A. K. Madan, M. L. Hiler, P. Cheema and S. W. Bahouth. 2004.
Comparison of the release of adipokines by adipose tissue, adipose tissue matrix,
and adipocytes from visceral and subcutaneous abdominal adipose tissues of
obese humans. Endocrinology. 145(5):2273-2282.

Gregoire F. M., C. M. Smas and H. S. Sul. 1998. Understanding Adipocyte
Differentiation. Physiological Reviews. 78(3);783-809.

Hauner H. 2004. The new concept of adipose function. Physiol Behav.
83(4):653-658.

Kershaw E. E. and ]J. S. Flier. 2004. Adipose tissue as an endocrine organ. The
Journal of clinical Endocrinology & Metabolism. 89(6):2548-2556.

_89_



Kim K. H, K. Lee, Y. S. Moon and H. S. Sul. 2001. A Cysteine-rich Adipose
Tissue-specific Secretory Factor Inhibits Adipocyte Differentiation. The Journal of
Biological Chemistry. 276(14):11252-11256.

Kim K. H., L. Zhao, Y. Moon, C. Kang and H. S. Sul. 2003. Dominant
inhibitory adipocyte-specific secretory factor(ADSF)/

resistin  enhances adipogenesis and improves Insulin sensitivity. PNAS.
101(17):6780-6785.

McTernan C. L., P. G. McTernan, A. L. Harte, P. L. Levick, A. H. Barnett and
S. Kumar. 2002. resistin, central obesity, and type 2 diabetes. The Lancet.
359(9300):46-47

Nogueiras R., R. Gallego, O. Gualillo, J. E. Caminos, T. Garcia-Caballero, F. F.
Casanueva and C. Dieguez. 2003. Resistin is expressed in different rat tissues

and 1s regulated in a tissue- and gender—specific manner. FEBS Lett.
548(1-3):21-27.

Oliver P., C. Pico, F. Serra and A. Palou. 2003. Resistin expression in different
adipose  tissue depots during rat development. Mol Cell Biochem.
252(1-2):397-400.

Patel L., A. C. Buckels, I. J. Kinghorn, P. R. Murdock, J. D. Holbrook, C.
Plumpton, C. H. Macphee and S. A. Smith. 2003. Resistin is expressed in human

macrophages and directly regulated by PPAR gamma activators. Biochem
Biophys Res Commun. 300(2):472-476.

Rosen E. D., P. Sarraf, A. E. Troy, G. Bradwin, K. Moore, D. S. Milstone, B. M.
Spiegelman and R. M. Mortensen. 1999. PPAR gamma is required for the

differentiation of adipose tissue in vivo and in vitro. mol Cell. 4(4):611-617.

Savage D. B. C. P. Sewter, E. S. Klenk, D. G. Segal, A. Vidal-Puig, R. V.
Considine and S. O’Rahilly. 2001. Resistin/Fizz3 expression in relation to obesity

and peroxisome proliferator—-activated receptor-gamma action in humans. Diabetes.
50(10):2199-202.

_90_



Seo J. B.,, M. J. Noh, E. J. Yoo, S. Y. Park, J. Park, I. K. Lee, S. D. Park, J. B.
Kim. 2003. Functional characterization of the human resistin promoter with
adipocyte determination- and differentiation-dependent factor 1/sterol regulatory
element binding protein lc and CCAAT enhancer binding protein—alpha. Mol
Endocrinol. 17(8):1522-33.

Steppan C. M., S. T. Bailey, S. Bhat, E. J. Brown, R. R. Banerjee, C. M. Wright,
H. R. Patel, R. S. Ahima and M. A. Lazar. 2001. The hormone resistin links
obesity to diabetes. nature. 409(6818):307-312.

Steppan C. M. and M. A. Lazar. 2002. Resistin and obesity—associated insulin
resistance. TRENDS in Endocrinology & Metabolism. 13(1);18-23.

Sul H. S. 2004. Resistin/ADSF/FIZZ3 in obesity and diabetes. TRENDS in
Endocrinology and metabolism. 15(6):247-249.

Way J. M., C. Z. Gorgun, Q. Tong, K. T. Uysal, K. K. Brown, W. W.
Harrington, W. R. Oliver Jr, T. M. Willson, S. A. Kliewer and G. S.
Hotamisligil. 2001. Adipose tissue resistin expression is severely suppressed in

obesity and stimulated by peroxisome proliferator-activated receptor gamma
agonists. J Biol Chem, 276(28):25651-3.

_91_



N

FY71EMAg e AP R

i3

ol A Al Y

T

e

E

1. o] B

3. w7 7Y

QREEEICH

_92_



	ADSF/resistin 유전자 탐색과 이를 이용한한우경제형질 연관관계 분석 연구
	요 약 문
	목 차
	제 1 장 연구개발과제의 개요
	제1절 연구개발의 필요성
	1. 기술적 측면
	2. 경제⋅산업적 측면
	3. 사회⋅문화적 측면

	제2절 연구개발의 목적
	제3절 연구개발의 내용과 범위
	제 1 세부과제: 한우 ADSF/resistin 유전자 cloning 및 다형현상 규명
	제 2 세부과제: 한우 ADSF/resistin 유전자의 다형현상 분석 한우 경제형질간의 연관관계 분석
	제 3 세부과제: 한우 ADSF/resistin 단백질 대량생산을 위한 고효율 발현벡터 개발 및 단백질 특성 규명


	제 2 장 국내외 기술개발 현황
	제1절 국내․외 관련기술의 현황과 문제점
	제2절 앞으로 전망
	제3절 기술도입의 타당성

	제 3 장 연구개발수행 내용 및 결과
	제 1절 연구개발의 목표 및 내용
	1. 연구개발 목표와 내용
	제 1 세부과제: 한우 ADSF/resistin 유전자 cloning 및 다형현상 규명
	제 2 세부과제: 한우 ADSF/resistin 유전자의 다형현상과 한우 경제형질과의
	제 3 세부과제: 한우 ADSF/resistin 단백질 대량생산을 위한 고효율 발현벡터 개발


	제 2절 연구개발의 수행내용 및 결과
	1. 한우 ADSF/resistin 유전자 cloning 및 DNA 다형현상 규명
	2. ADSF/resistin 유전자 발현양상과 한우경제형질 간의 연관관계 분석
	3. 한우 ADSF/resistin 단백질 대량생산을 위한 고효율 발현벡터개발 및 단백질 특성규명


	제 4 장 목표달성도 및 관련분야에의 기여도
	제1절 연구개발 목표의 달성도
	제2절 관련분야에서의 기여도

	제 5 장 연구개발결과의 활용계획
	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌

