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SUMMARY

1. Title

Functional analysis of Genes by specific marker for Economic traits i Swine

I1. Aims and Necessities of this study

At present there was no research used Tail-PCR analysis method to find
specific gene associated with economic traits of swine in korea. Most
researches used either existent specific marker or doing study for new marker
development. Microsatellite marker i1s specific gene sequence associated with
traits that show repeat of short sequence. Because this gene sequence of
marker did not express function, we did try Tall-PCR analysis to find
functional genes from marker associated with economic traits of the
surroundings. In order to discovery of specific gene, we used genome scanning,
positional cloning, DNA microarray, and radiation hybrid mapping etc. In the
case of most qualitative traits, composed of a mutation DNA marker 1s going
to utilize at present. However, those are announced results of research that
most growth, Backfat thickness, meat quality are related to average daily gain,
meat quality, breeding results, milk producing amount etc. Nevertheless, DNA
Marker could not use to select the growth, Backfat thickness, meat quality.
DNA marker was reported that found position of gene and specification
quantitative traits relate to specification experiment group. Like those, this
research analyzed function of genes related to economic traits using selected
spec1f1c markers associated with economic traits. Then we confirm the correct
gene 1n this research because our purpose do not identify arbltrary position and

quantitative traits by DNA Marker.

Therefore we searched functional genes around marker associated with
economic traits in this research, and confirmed the relation between newly
found genes and marker with economic traits, and identified the functions of
selected gene through character analysis of the gene.

M. Content and scope of the research

This research carried out reproducibility verification used Ms-marker
assoclated with carcass traits and meat quality traits, lean and fat color, and
fat composition and selected superior maker associated with economic traits of
pig. TAIL-PCR techniques 1s fulfilled by selected sequence of marker
assoclated with economic traits and swrounding specific genes were obtained
by cloning. Also, fat library of pig was constructed and ensure through cloning
of genes from 1t. Cloned genes were confirmed sequence of the gene obtained
from Tall-PCR and fat library and NCBI GenBank to confirm homology and
function of gene. Selected useful genes associated with economic traits is
performed Southern Blot, Northern Blot, Reverse transcript (RT)-PCR, Real
time-PCR and Western Blot experiment. By Southern blotting technique was



confirmed existence of genomic DNA i1n pig, coples number of gene, and
isoforms. By Northern blotting, RT-PCR, real-ttme PCR of technique were
confirmed expression levels of RNA, and western blotting technique was
confirmed the relationship with expression levels of protein. Finally, we selected
well-known candidate gene associated with economic traits of pig and
identified the relationship between candidate gene and economic traits.

Also, We are going to develop early diagnosis technique of superior pig by
specific gene associated with economic traits on the basis of those analyses.

IV. Results and suggestions on application of the study

We selected 23 markers that were 1dentified excellent marker through
reproducibility verification of Ms—marker associated with economic traits of pig
and found 23 gene clones TAIL-PCR technique on the basis of selected
marker. 7 Specific functional genes were obtained that were analyzed by
sequencing and were searched using NCBI GenBank of 23 genes. Also, we did
clone 95 genes from Fat library, and obtained 35 genes except duplicated genes
through GenBank search. Each gene that 7 genes were selected by TAIL-PCR
analysis and 2 genes were obtained from fat library had analyzed by Southern
blotting, Northern blotting, RT-PCR, real-time PCR, and Western blotting.
Moreover we obtained Galectin-1 and Urate oxidase gene that related to
average daily gain, feed conversion and backfat thickness and obtained
Adiponectin gene that related to fat metabolism. Also, 6 no match -genes
defined being found newly in pig, and we preoccupied mtellectual property right
as we registered these results to Genbank.

In addition, by analysis on GHRH H-FABP and MYOG gene that are a
candidate gene to known as related to economic ftraits analyze genotype, we
investigated the relation between genotype and traits of average daily gain,
feed conversion, backfat thickness. In this research, as we developed the early
diagnosis technique for superior pig of genes associated with economic traits and
the information of gene. These developments of diagnosis techniqgue may act
doing to increase income of pig breeding farmhouse. The results and

suggestions on utilization of results through this study is as follows.

© Primers for testing meat quality of pig and a diagnosis technique of pig
asid priemrs (apply for a patent :10-2007-0050318).

© A diagnosis technique for economic traits of pig using RFLP (apply for a
patent: 10-2007-0050352). '

© Identified the information new 6 genes : NM001 ~ NMO005, Galectin-1.

© Distribute the early technique for superior pig via rural development

administration and each county-city agriculture development, Korea swine



testing association and technology center.

© Distribute the early diagnosis technique for superior pig via swine scientific
technique center of JINJU National University.

© Publicize about the early diagnosis technique for superior pig via
continuously Business briefing session and engaging in agriculture

technology.
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4~ 8474 A2 FEcHAALY AA=LEZENEH 84M 965, HAM 28T,
& 865, W=dols 4079 FEE AYstd F 250 7o ¥y HAALS
(A, dFFAH, Ar8Ts, SALTFA, 458)S FEsAT. SR 2650F
o] AAAHL Table 13 #Zom tg 5 =X gAL ¥ F U B
st} £ Aol o] &3 T

S
e
o
i

Table 19 JvEld AFFEY AEE XY, Landrace(LL), Duroc(DD),
Yorkshife(YY), Berkshire(BB)Z T4 ¥ %%(Species), ”"é‘ﬁ(Sex),- o] ¥ 3 (ID,
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Table 1. Experimental animals

No.{ Sep | Sex ID BL(cm) ADG(g) FC BEFT(cm) MP(9%)
1 YY Y 10-169 107 1137 2.17 1.23 62.6
2 YY Y 10-171 107 1102 2.17 1.33 59
3 YY X 103-97 106 06 248 1.54 58.7
4 YY X 103-99 106 922 248 1.42 57.9
5 YY X 102-273 106 023 247 1.37 58.4
6 YY X 102-274 106 954 2.47 1.46 57.9
7 YY Y 63-134 106 1000 248 1.14 54.1
8 YY Y 63-135 106 984 248 1.19 57.1
9 YY Y 92-119 107 1250 2.07 1.25 56.4
10 YY Y 92-120 107 1102 2.07 1.41 61.3
11 YY Y 63-146 106 1173 2.25 1.17 56.9
12 YY Y 63-147 106 1115 2.25 1.46 60
13 YY Y 63172 106 1017 2.37 1.25 565
14 YY Y 63-174 106 1017 2.37 1.41 57.2
15 YY X 90-13 106 897 2.51 1.18 56.5
16 YY X 105-6 106 1000 2.48 152 56.8
17 YY Y 102-316 106 1146 2.33 1.32 58.9
18 YY Y 102-317 106 1000 2.33 1.31 56.8
19 YY Y 81-171 106 1103 2.29 1.14 56.5
20 YY Y 81-172 106 1017 2.29 1.21 59
21 YY Y 109-94 106 1000 2.38 1.21 57
22 YY X 15-31 106 896 2.52 1.39 55.9
23 YY X 15-32 106 296 2.52 1.28 58.3
24 YY X 15-34 106 1000 246 1.75 53.8
25 YY X 32-40 106 1000 2.37 1.07 61.4
26 YY X 32-45 106 902 2.37 1.31 59.1
27 YY X 12-61 106 900 2.4 1.3 57.6
28 vy X 32-66 106 1000 2.4 1.17 61.6
29 YY Y 67-93 106 1019 2.4 1.42 52.5
30 YY Y 67-96 106 1019 2.4 1.36 54
31 VY Y 67-97 106 1000 2.37 1.25 58.1
32 YY Y 67-99 106 1034 2.37 1.42 589
33 YY Y 39-1 106 1056 2.31 1.46 60.8
34 YY Y 39-2 106 1111 2.31 1.37 62.6
35 YY X 103-112 106 914 2.57 1.21 57.9
36 YY X 103-113 106 886 257 1.34 63.1
37 YY X 103-144 106 849 253 13 60.3
38 YY X 15-35 106 882 2.63 1.4 56.5
a9 YY X 15-36 106 882 2.63 1.83 53.6
40 YY Y 105-51 106 952 25 1.23 60.5
41 YY X 63-178 106 925 2.4 1.46 54
42 YY X 63-179 106 896 24 1.13 61.3
43 YY Y 3-128A 106 1107 2.33 1.43 53.9
44 YY Y 67-158 107 1311 1.93 1.29 60.9
45 YY Y 67-159 106 1229 1.93 1.35 56.9
46 YY Y 92-155 106 1115 2.39 1.28 61.1
47 YY Y 92-156 106 1135 2.39 1.23 60.9

b o4s YY Y 53-13 106 1111 2.35 1.3 59.6
49 YY Y 92-147 106 1240 2.03 1.16 59.8
50 YY Y 53-21 106 1098 2.37 1.3 56.5
52 YY Y 92-161 106 1239 2.23 1.23 57.8
53 YY Y 53-28 106 1000 2.52 1.09 58
54 YY Y 53-40 106 1036 2.33 1.46 58.3
55 YY Y 53-41 106 964 2.33 1.39 57.8
56 YY Y 193-41 106 1245 2.21 1.28 55
57 YY Y 193-42 106 1102 2.21 1.66 54.6
58 YY Y 103-136 106 1016 2.37 1.37 58.8
59 YY Y 103-138 106 1016 2.37 1.49 60.8
60 YY Y 103-134 106 1033 2.38 0.95 61.8
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t}. Genomic DNA 7
1) |4 W
SHE 26507 TEHAHAA= EHo2HE AlTE

e
Genomic DNA Purification Kit (Promega)E ©] 83t Genomic DNAE £33}

At Kite] A¢olE ¥ ¥ol sample2 e umd 2L DNA

__%_
=y ¢ ol EHola, TR wElHo A= AT DNAFE 50 A=

H%8ke] PCR #Al0] &349 g4o] ek

49 300uz=FEH EodHs A¥ ¥YHL Figure 13 oty 4

genomic DNAI agarose gel 7] g% EA]

L)

spectrophotometer £41 0.2 A

Fote] FYUS wL 2 848le] PCR B4 Al 4 22 o] &3ttt
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Blood sample (3004£)

1. Add Cell Lysis Solution 900¢¢ and invert

2. Incubate at room temperature for 10 min, Centrifuge at
13,000-16,000g

supernatant pellet + 10-20uf liquid

1. Add Nuclei Lysis Solution 300z¢ and incubation at 37C
for 1 hrs |

2. Add Protein Precipitation Solution 1004 and vortex

3. Centrifuge at 13,000g for 3 min

| |

supernatant pellet(dark brown protein)

Add 30014 1sopropanol, Centrifuge at 13,000g

l 1

supernatant white pellet(DNA)

1. Add 70% ethanol 300ul, Centrifuge at 13,000g

|

supernatant | pellet(DNA)

Dry, add DNA rehydration solution and store at

-20°C

Figure 1. Methods of extraction from blood samples to Genomic DNA using

Genomic DNA purification Kit.

AAEA BH FAAA hg marker A0 o] &38R 250F HH Ao Ao
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ZHEH genomic DNAE #3734
loading3te] #21at3lcl. Figure 2004

Bg Gede 2505 A8E 2

FE 2 Hed AL st AA
o8 = YU}

M1234567891011121314?516

M 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

ol &

ol
A7 250% % 128%¢] @ DNA 22 2
ARSA W5

e Aol

5= 1.0% agarose geldf

1o

——

.

o

1

&
7

M 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

M 97 98 99 100 101 102 103 104 105 106 107 108 108 110 111 112

M 81 82 83 84 85 86 87 88 83 90 91 92 93 94 95 96

M 113 114 115 116 117 118 119 1) 121 12 123 124 125 16 127 18

Figure 2. Extracted genomic DNA from blood of pigs in 1.0 % agarose gel

electrophoresis. M; ADNA/Hind

size marker.

_19_



ojm] 3dzte] HPE FIH BFRE AAYE ¥ MS(microsatellite)
marker T & A@AM AT RS FEAEE BATZE A markergs EF
A TH Wt e markerg2 A3 FA A Aol 2 AL ¢ F UM
I, 3 FA T specificdt Al YEIY+= R E3 E 4 stk o3 W&
22 3t < FAXE cloning 37 Y& HA gxHH

EAYEALE T=AA AAF (LW, live weight) EAS (CW, carcass
weight), A-5& (DP, dressing percent), A% 74 (BF, backfat thickness)Z&
ZAME Ao RA o] AW AnAo] 9= 33719 DNA markerE st o}

o YERHIH.

- SW841 SW270 SW2435 SWI1003 S0217  S0249 SW835 SW1492 SW1678 S0145  S0301
SWR2179 SW2547 50107 H0097  SWI707 5W2404 SW2454 SWR39 SW714 SWB8 SW1475

S0217  SWI1461 SW&71 SWRI1110 SW1967 S0212  SW752 SW317 SW1710 SW2066 SW1336

FAESL L EAA TAXAE AMFHSH ol=HE & (MOS, moisture),
} (CF, crude fat), pH, A&7} (SF, shear force), 7}€ &% (CL, heating)%
A% Ao o] A Aol gle 457] DNA markerg 13t T
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Z A E XN U5)

SWg4dl SWI1364 OSWZ70 SW524 SW2435  SWIB8 SWISI3  SWI0003 50217 50249 SWE30
SWR73  SWI49Z2 5WI1678 50145  SWRI367 50027 50301 SWRZI79 SW2047 S0107  S0097
SWI707 SW2404 5S5W2454 SW714  SWRIL3 50249 SWI475 50217 SW2454  SWI3) SW3a71

SWRIII0 SWI1967 SW286 SW489 S0175 SW317 SWRI9U8 SWI710  SWRISG SOI6L  S0214
SW1336

SA 2 ZukA s UGEeEld = 7 S A% Z2AS RS S 2 xjdke) w7 (L
), AAE (3, redness), T E (b, vellowness)ol] thajA] EA sl o] &=

7 A#BA o] d+= 3371 DNA markerE #elsle] th&o] el gl

 mswnwsaw

SWa41 SW1364 SW270 SW2430 SWIES 0249 SWag3b SWIR73 S0145 - SWOS
SW339 SW714 S0249 OWI1369  SWRI367  SW2404  SW2Z2o47  SWI4T5 50023 SW724

S0217 SWI678  SW2454 SW1967 SWR2179  S0001 - 50175 SW3l7 oWI336  SWI46l

SWI710 SWI1873  SW2060

At 248 &9 AS Hriste Fo3% FEoz2A A T2 2wkl
0

2 Aakst Addide]l le 447 DNA marker& 313t vl

PR (44H)

SW&41 SW1364  SWIi47 S>WbHZ24 SW2435 SWIB88  SWI1013 50217 S0249 SW&35
SWR73  SWI492 SWI1678  S0145 SWRI3ET  S0027 S0301 SWRZ179  S5WI1856  S0107
50097 SWI1707 SW2404 SW839 SW2454 SW714  SWRIG3 SWI475 SW2451 SWAR

S0217 SWI1461 50001 S0175 SW7H2 SWe32 50212 SWR1998  SW724 SWI1710

SW2066 50161 50214 SW1380

A 3d B “Hxe AAMFA AP DNA marker /% ATHA"E Sl
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Table 2. The selected markers for economic traits.

Traits Marker

SW270, SWR2179

BL
(Body length)

SW1707, SW147, SW270, SW1856, SW339, SW1873, SWRI1998,
SWE835, SWRZ1TY, 50212, SW&4l, OSWI673, SW1369,
SWRI1806, SW1492, SW1513, SWRI153, SW714, SW632
SWI1707, SW270, SWI1356, SW&39, SWIE73, SWRI1998,
oW3&35, 50212, SWI1364, SWI1678, SWRIB06, SWRTS,
SWRI15b3, SW1513, SW714

BEFT | SWI1707, SWI147, SW270, SWI856, SWRIY9E, SWRE35,
(Backfat thickness) S0212, SW841, SW1369, SWR1806, SW1513, SWRI153
MP
(Meat percent)

ADG
(Average daily gain)

FC

(Feed Conversion)

SW270, SW&71, 50212, SW1513

ot

Aol H& 23709 markere= Y2 E5A
A, TAGHA 7HE& BEdZ AFHEAR 25079 ddozney HAFAY AH
=

Aol J=X&E WA 218112} markerd AL =389

2
fiid
i,
o
R
ol
iy,
A=)
r O
ue)

AEE markere AEA HEE Y3 fluorescence dye® 52389 primer

pairs®Z ¥R, PCR 42 sHsty Ao &AL A3l agarose gel 7

719 & &, thA] Genetic Analyzerol A A3 FAAHL #2359

2-2 AMarE markere] ©3 PCR 4 A3 E agarose gel A7]|9% BAo
2 12 g5t M (Figure 3). Agarose gel A7]9 T A= 23S DNA Zol9
zlo)l= &eler 4= Q11 Figure 394 H+& vle} 72Fo] Genetic Analyzerd Al 3
= T837] o]Hdd PCR w40 # o]FoHeXE At SWR73
marker+ 180bp # XA AIE AT 4+ A, S0212 markers= 240bp,
SW1492+ 138bp, 8} 32 SW1707 marker= 128bp ¢ Xl =5 PCRo] # o]

al
o7 ARE FAY & AT
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% 1234567889 10 11 12 1314 16 16

x5 180 bp
SWR73

123488678910 11 38 138 15 16
— 240 bp
S0212

5123 456 T8 9 10 11 12 1314 15 16
il — 138 bp
SW1492

S1 23456784910 11 12 1314 15 16
SW1707

Figure 3. PCR results of selected markers(SWR73, S0212, SW1492, SW1707)

in 2% agarose gel electrophoresis. S; size marker ADNA/HindIIl,

number 1-~16; selected experimental animals.

H719%F +4E T3 PCR Z23EF 23 F Genetic Analyzer (ABI3100,

Applied Biosystems)o|A] &3 genotype AF EAlo] o]Fo]H}.

markerg % 9lA 6702 markerE

_24_

multiple-injection2. & <213+ Z 3= Figure
49 JEF T 7 markerd]l 97 dyee] ZFol wEt blue, green, blacke]



peak .2 3eld 4 9tk Z} Sampleo] ©3dk blue, green, black peakE &<l
stofof shmz 170l multi-set 23 AAe] Fo] YT Bol Figure 4014
multi set DA A7 F QHE e

Figure 4 A B2A A 579 dyed W} 6-Fam dye”} labeling %
SWI1873-F (105-136bp), SW835-F (218-240), hex dey7} labeling o}

SW1492-H (116-138bp), SW147-H (211-223bp) 1% 1L

ned dye’} labeling®

o

SWR39-N (144-166bp), SW871-N (102-126bp)el &t 2+ 71#¥ genotype

AFRE g H AT F U olEL VIESH "E:}Efoﬂ X718 sizeol uwheh
allele sizeZ 3913t 4= Q1 A$A T A7z BMgozA | bpe o]
2 alleled] #bo|x &R17}5 8ttt
m Placts « CHFrest s §5 0 Fodd A R, Agw B, IS
o d LiGarded 0 LW Kos, Lhenii Pulsbtewd Lipsitveg ety ﬁwﬁfd ke LY
[ SR C-Ei e S S i fwwww ywm%ﬂi %W B A B At A N : ; T*WWWT r“*ﬂ‘*&*w """""""" iy
MBIV N T T R IEET " REET T T R YORN T
ML i |
ﬁl {otep

L N L R e i IR PR L P EEEE o W TN R LR L LS AL s cETREE

........

A P o o Wl ot a ol 't gt f g LA AT ol a Pl d o v o e FFFFFFTFRTE P PRI FTEE LT AN o !

A e 1 A A AR B N iy bl 12,8 0, R A

o ara g bl of ol b’ o oo O PRI Sl of d b o ' ol sl

Figure 4. Peaks results analyzed by fragment analysis (ABI310, PE Biosystems).
Blue peak; SWI873-F(105-136bp) and SW&35-F(218-240), Green peak;

SW1492-H(116-138bp)
SWa39-N(144-166bp) and SW371-N(102-126bp)

and

_25_
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AdteE 23702l MS markers ol _EHfE} genotyping 23 X & marker7} 72 Al

AdAgo]l FUHNLw, 2 23 Table 3o Yeld upg}p ZEghoh, BE&
2371l markere °] A9 838X MS markerd allele range WollA EE A7}
T AR 283 237] markerel] gk 25079 alleled &3

a} ?_Mcﬂ AN, SWI47L w%iﬂ%h S uEAe BeEgo] Ak
SW2702 571¢] AAZAD} 25 Awgol slsieh SW839E LS A F A#
Jol A, SW871L A&7 #eAdol Urh SWISTIS dFZA F3} Al
g o783 SWR2179E A3} %%%iﬂ %, SWI364E ALE 87§, S02128 A
Jo A9 e Unx 49 AABATG dFgdo] ALk

T B AFdME AANAFoR S AZeA AAFAe] B
o] FelHAd Ad 23704 markerel Wi3i TAIL-PCR &4+ 33U
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Table 3. Genotyping Results for specific DNA markers.

MS | SW1707 SW147

lleles
Specie

Total i 160 3 3 o7 5 9 70 1 21

MS SW270

lleles
Specie

Total 9 74 5 67 6 23 13 4 25 10 4

M5 SW1856 SW839

lleles
Species
Total 43 2 21 147 29 75 124 8 2 27

MS SW871
lleles
Specie
Total 15 16 12 1 11 1 33 43 43 33 30
MS . SW1873
lleles
Species
Total 2 5 i3 2 2 4 36 | 12 65 7 4 20 7

MS SWR1998

lHeles
Specle

Total 14 3 18 26 51 34 2 40 30 2 4

MS SW835

lleles
Specie’

Total 1 12 19 26 5 16 23 39 71 10 3 1

MS | SWR2179 |
lleles
Specic
Total | 23 32 73 15 15 44 13 9 8 3
MS 50212 SW1364 I
lieles
Specie
Total 3 11 17 7 86 3 63 17 2 50 4 129 61
MS 5Wag41l SW1678
lleles
Species
Total 1 19 32 41 - 81 53 16 1 10 1 2 153 14
MS SW1369 SWR1806
lleles
Specie
Total 109 23 58 i) 19 28 36 38 104 5 8 12 6
MS SW1492 SW1513 SWRT73
lleles
Specie
Total 11 2 2 160 16 106 23 59 6 19 68 7 58
MS SWRI153 SW1513

lleles
Specie
Total 125 7 3 4 15 17 o8 10 9
MS SW714 SW632
lleles
Specie | |
Total 45 65 17 16 49 17

109 111 113 211 213 215 217 219 221 223

130 132 136 138 140 144 146 150 152 154 156

186 188 190 192 194 142 144 192 160 162

96 93 100 104 106 114 116 118 120 122 124 ‘

101 103 105 107 109 111 119 121 123 125 127 129 131 133

161 167 169 171 173 177 181 183 187 188 | - 199

216 213 220 222 224 226 230 236 238 240 242 246

130 142 146 148 150 152 154 136 158 160 162

225 227 229 23] 233 230 237 239 243 156 166 168 170

153 150 167 169 171 173 175 185 99 101 109 111 113

132 138 140 142 144 150 202 204 206 208 210 216 218

116 121 126 131 138 137 139 143 145 147 121 130 138

219 228 235 239 243 137 139 144 147

146 148 157 139 164 169 217 222 226 230 233 235 I

15 20 13 71 5] 53
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Table 4. Analysis -of the assoclation between genotype ' of

economic traits

ADG

FC

markers and

BL BET ‘MP

Marker | allele '
M+SD M=+SD MzSD M+SD M=SD
109 | 106.01+0.58 | 945.31+118.24* | 2.35+0.18% | 1.41+0.21° | 57.59%2.80
SWI1707 | 111 | 10557+0.53 | 969.00+59.91* | 2.59+0.10° | 1.26+0.07° | 57.76+3.63
| 113 | 106.09£0.37 | 1155.88+89.96° | 2.20+0.17* | 1.35£0.14™ | 58.14+2.38
213 | 106.00+0.82 | 982.44+8463° | 2.43+0.13 | 1.50+0.24° | 56.78+3.09
SW147 | 217 | 10598+0.33 |1012.47+101.32°| 2.380.13 | 1.38+0.19° | 57.99+2.59
219 | 105.84+0.69 | 939.16+45.20° | 2.48+0.09 | 151+023" | 57.12+3.14
132 | 106.14+0.44° | 1125.07+90.00° | 2.25+0.15° | 1.34+0.15° | 57.94+2.48"
SW270 | 138 | 106.28+0.54° | 882.00+7.07° | 2.70+0.04° | 1.36+0.01° | 55.80+0.99%
152 | 105.40+0.55" | 1003.80+8.50%° | 2.55+0.08% | 1.23+0.044° | 58.54+4.10
186 | 10567+0.38 | 918.00+22.20° | 2.62+0.05° | 1.58+0.20° | 54.88+2.91
SW1856 | 192 | 106.10+0.38 | 1169.34£71.53° | 2.18+0.14" | 1.34+0.13" | 58.32+2.23
' 194 | 105.82+0.83 | 944.50+46.41° | 2.48+0.09° | 155+0.23" | 56.81+3.25
142 | 10647+056 | 1083.61£8052° | 2.30+0.13* | 1.370.18 | 56.69+2.65
SW839 | 144 | 105.86+0.35 | 933.72+43.34% | 2.46+0.07° | 1.43£021 | 58.02+2.77
152 | 106.07+0.29 | 1080.36+86.75" | 2.32+0.12* | 1.34+0.16 | 57.96+2.45
116 | 105.70£0.58 | 968.67+71.36 | 259+0.11 | 1.26+0.09 | 58.90+341"
SW871 | 118 | 10560+054 | 969.00£59.91 | 259+0.10 | 1.26+0.07 | 56.76+3.63°
120 | 10560054 | 969.00+59.91 | 259+0.10 | 1.26+0.07 | 56.76+3.63
119 | 106.10+0.38 | 1163.14+76.01° | 2.18+0.17% | 1.28+0.09 | 59.73+1.83
SWIR73| 121 | 106.13+0.45 | 1162.64+79.67° | 2.18+0.13° | 1.33#0.13 | 58.66+2.16
125 | 106.05+0.29 | 1149.52+99.73" | 2.22+0.19" | 1.3820.16 | 57.52+2.45
cwrige| 178 | 106.00+0.02 1149.29+84.65° | 2.19+0.16" | 1.29+0.12* | 58.27+3.01
177 | 106.00+0.00 | 1182.67+67.09° | 2.110.06" | 1.37+0.08" | 57.17+1.96
: 183 | 106.10+0.39 | 1155.54+91.41% | 2.20+0.17° | 1.35+0.15" | 58.16+2.36
222 | 106.09+0.37 | 1155.88+89.96° | 2.20+0.17" | 1.35+0.14* | 58.14+2.38
SW835 | 236 | 105.91+0.30 | 938.18+38.26° | 2.52+0.06° | 1.58+0.07° | 5852051
238 | 105.81+0.60 | 983.58+96.27% | 2.43+0.15° | 151+0.22° | 57.03+2.55
SWR217 146 | 106.08+0.91° | 985.73+83.59° | 2.42+0.13 | 1.49+025 | 56.48+3.37
148 | 106.024¢0.83° | 983.35+85.12° | 2.43+0.14 | 150+0.24 | 56.76%3.13
) 154 | 10550+0.55° | 960.50493.44% | 2.43+0.14 | 152+031 | 56.67+2.83
229 | 106.00+0.00 | 992.00£11.31* | 2.41+0.04° | 151+0.04" | 58.05+0.35"
S0212 | 233 | 106.00£0.82 | 982.44+84.63" | 2.43+0.13° | 1.5040.24° | 56.78+3.09
237 | 106.06+0.25 |1027.25+114.64°| 2.34+0.18" | 1.30+0.16* | 57.87+2.03"
156 | 105.96+0.38 | 1011.82+104.77 | 2.38+0.11* | 1.40+0.19 | 5757+2.66
SW1364 | 168 | 105.97+0.29 | 1006.92+91.48 | 2510.12° | 1.39+0.21 | 58.69+261
170 | 105.99+0.33 | 1015.96+99.50 | 2.38+0.13% | 1.37£0.19 | 58.11+2.57

(To be continued)
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BL ADG FC BFT MP

Marker | allele |\ 1esp M£SD M#SD | M#SD | M#SD
169 | 106.00+0.00 |1063.75+135.25"| 2.40+0.16 | 1.50+0.09° | 56.10+1.74

SW841 | 171 | 105.80+0.45 | 902.40+1595% | 248+0.11 | 1.44+0.26° | 57.14+3.32
173 | 105.98+0.33 [1012.47+101.32*°| 2.38+0.13 | 1.38+0.19° | 57.99+259

99 | 106.10£0.38 | 1163.14+76.01° | 2.18+0.17" | 1.28+0.09 | 59.73+1.83

SW1678 | 111 | 106.13+0.45 | 1162.64+79.67° | 2.18+0.13* | 1.33+0.13 | 58.66+2.16
113 | 106.05+0.29 | 114952+99.73" | 2.22+0.19° | 1.38+0.16 | 57.52+2.45

132 | 106.00£0.00 | 1149.29+84.65" | 2.19+0.16" | 1.29+0.12 | 5827+3.01

SW1369 | 140 | 106.00+0.00 | 1182.67+67.09° | 2.11+0.06° | 1.37+0.08 | 57.17+1.96
150 | 106.10£0.39 | 115554+91.41* | 2.20+0.17> | 1.35+0.15 | 58.16+2.36

202 | 106.09+0.37 | 1155.88+89.96° | 2.20£0.17* | 1.35+0.14* | 58.14+2.38
SWRIS06| 204 | 105.91+0.30 | 938.18+38.26° | 2.52+0.06° | 1.58+0.07° | 5852+0.51
206 | 105.81+0.60 | 988.58+96.27* | 2.43+0.15° | 1.51£0.22° | 57.03+2.55

116 | 106.08+0.91 | 985.73+8359° | 2.42+0.13 | 149+0.25 | 56.48+3.37

SW1492 | 131 | 106.02£0.83 | 983.35+85.12° | 2.43+0.14 | 150024 | 56.76+3.13
138 | 10550055 | 960.50+93.44* | 2.43+0.14 | 1.52+0.31 | 56.67+2.88

137 | 106.00+0.00 | 992.00£11.31* | 2.41+0.04 | 151+0.04" | 58.05+0.35

SWI1513 | 139 | 106.00£0.82 | 982.44+84.63" | 243+0.13 | 150+0.24° | 56.78+3.09
-] 143 | 106.06:0.25 [1027.258114.64° 1 2.34+0.18 | 1.30£0.16* | 57.87£2.03
121 | 105.96+0.38 | 1011.824104.77 | 2.38+0.11% | 1.40+0.19 | 5757+2.66

SWR73 | 130 | 105.97+0.29 | 1006.92+91.48 | 2.41+0.12" | 1.39+0.21 | 58.69+2.61
138 | 105.99+0.33 | 1015969950 | 2.38+0.13* | 1.37+0.19 | 5811257

219 | 106.00+0.00 |1063.75¢135.25° | 2.40+0.16* | 150+0.09° | 56.10+1.74

SWRI153 | 228 | 105.80+0.45 | 902.40+15.95 | 2.48+0.11" | 1.44+0.26® | 57.14+3.32
243 | 105.98+0.33 |1012.47+101.32°| 2.38+0.13% | 1.38+0.19° | 57.99+2.59

137 | 10550+058 | 969.25+61.50 | 2.39+0.11* | 1.27+0.07 | 56.65+4.30

SWI1513 | 139 | 105.70+058 | 963.67+71.36 | 2.58+0.11° | 1.2620.09 | 58.90+3.41"
144 | 105.60+0.54 | 969.00#59.91 | 2.39+0.10" | 1.26+0.07 | 56.76+3.63"

146 | 105.99+0.04 | 1001.456.120° | 2.41+0.01° | 1.44%0.02 | 57.40%0.19

SW714 | 148 | 105.77+0.12 | 1043.54+36.57" | 2.35+0.05 | 1.48+0.06 | 56.61+0.62
164 | 106.08+0.04 | 1140.93+10.08" | 2.22+0.02* | 1.36+0.02 | 58.11+0.23

222 | 106.03£0.05 | 1026.41£20.31% | 2.37+0.03 1.39+0.03 | 58.46+0.30

SW632 | 230 | 105.97x0.04 | 1056.73+10.29° | 2.33+0.01 | 1.40+0.02 | 57.82+0.22
235 | 106.1420.05 | 1040.34+8.49" | 2.36+0.01 | 1.44+0.02 | 57.25:0.22

Different letters in the same column indicate a significant difference for
each genotype(p<0.05). BL; Body length(cm), ADG; Average daily gain(g),
FC; Feed conversion, BFT,; Backfat thickness(cm), MP; Meat percent(%6)
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o] 8-3}o 3 & ul3sko)| )l Aoz AAE primer (MS1, MS2, MS3)¢} 1t

o ¥3dko] random(hexamer) &2 AD(arb1trary degenerate) primers ©] 83} 9]
PCR #4& %3fA marker -’T‘ﬂ“ﬂﬂ] ZA5 3 Y= nxe LAANE FRHE
W oltt (Figure 5). ©] TAIL-PCRS E3 122 %9 PCR A2 &3
FAAZM] AEgo] tha "ol £ glormz o] PCR AEL 1000M2 84
Al A Al templateZ 3t¢) 2% PCRE F#3ta ErhA 27 PCR AHE2& 1000
2 3AAIA 3% PCRY template® AF§38to] 3% PCRES 3T o g2A E0

Q Q. A~
THAAES EE& F UL

3ANA| &= PCR AtE& agarose geldld A7]d52 EsiA &<l
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23788l markerell A 1x PCRE& 33t7] $13 467) primer pairg UYAFS A
i, Al 1% PCR94 AE EYZ 23 PCRS #8317 918 4670 primer pair
& tAQl st F 92709 primer pairg A& StRTH 122 237] markerol
elA %ZE oz 46709 PCR 23S A& & Jddoh '

i
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Figure b. TAIL-PCR procedure for specific amplification of genomic sequence

flanking a DNA 1insertion.
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1) TAIL-PCR &4 & £ 3% Primer A%

BA EH A& marker FHO & FHAES FrRY] Yt oln &
2E 2379 ZAAZE AFA MS markerd FFES HrIAEE o]fFte
TAIL-PCR& forward$} reverse Primer #E5& d%

Zol= 5o o8 ou B AP o]&HoXL Y& AD (arbitrary

degenerate) 2-& Random PrimerE F % A& sle] o] &34}

AAY A5S FaH drzold 23709 marker 2t el F7IMES 7|F
08 A& forward® reverse H&'@;}éﬂ tste] 987 primerE A 2H&FS o)
(Table 5). Marker AFA 9 sequence’} ol Wi primerE A FA317])7F =%
dEN e SW270, SWRIB06, S0212 marker® 39 primerg AZsA L, Y
™A marker= 2%9 primers Rﬂ"i}ﬁ}?\il‘:}.l Primer7} 2% ‘?4_. ASd = 1x PCR
3 2% PCRAAM 59& 19 primers o434tk Table 3014 BEo]
Forward®t Reverse primer: marker?) %1.‘_‘79?3’—} H&S FRE7] Yited oz
A Ggom, PRS d8 QEASG 2842 TR} Ueriich 2 primer
2% Z7tols TM & 2Es71% YEATG 0|24 94U primerE o

&3to] Tail-PCRE 335t
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Table b. Primer pairs for TAIL-PCR.

P
No| Clone Forward Reverse I;iI:eer ™
1| gatctttggtgagtgggaaa TTTCCCACTCACCCAAAGATC 21 58
11 SW270 | 21 tcattteccttactgetcee GGAGCAGTAAGGGAAATGA 19 53
3] ttectctegcettccaaagg CCTTTGGAAGCGAGAGGAA 19 60
0 1| aggaatatactcatgttaactc | GAGTTAACATGAGTATATTCC 22 b2
2 | SW1492 -
2| cacatacacacaagagaaaga TCTTTCTCTTGTGTGTATGTG 21 |56.71
1| gatccttteectetggtaa TTACCAGAGGGAAAGGATC 19 58
3 I SWI1678
2| cagacataaaatgattagcacaag | CTTGTGCTAATGATTTTATGTCTG 24 577
1| tcaagcatccccaaagec GCTTTGGGGATGCTTGA 18 60
4 { S5W1369 |
21 cactaactcatttaatgaggg CCCTCATTAAATGAGTTAGTG 21 56.71
- 1| cagagaagcagagggaca TGTCCCTCTGCTTCTCTG 18 60
5 Wg4dl
| 2| accagatacttccctgeaa TTGCAGGGAAGTATCTGGT 19 58
1| agttagctgtgaaataccagg CCTGGTATTTCACAGCTAACT 21 | 58.66
6 ISWRIR06! 2| acagtaaagtgacccagtca TGACTGGGTCACTTTACTGT 20 158.35
3| tgttccatcacaagtgattag CTAATCACTTGTGATGGAAGA 21 | 956.71
| 1| gatcacagtaacacattaatitca | TGAAATTAATGTGTTACTGTGATC | 24 of
7 | SW632 - -
2| toggaagaagtgtaacagag CTGTGTTACACTTCTTCCCA 20 | 58.35
1| gcccacgactcaaacctt AAGGTTTGAGTCGTGGGC 18 60
81 S0212 | 2| gaatgagttagggccatga TGATGGCCCTAACTCATTC 19 58
3| tggcttatatgtgagatattc GAATATCTCACATATAAGCCA 21 H4.' (5
1} atataattgaccacgttctce GGAGAACGTGGTCAATTATAT 21 | 56.71
9 | SWRI153
2| pcagcatatggaggttee GGAACCTCCATATGCTGC 18 60
1| ggaactgccectatgecat ATGGCATAGGGCAGTTCC 18 60
10| SW1873
2| ctgttagagagttaatcacag CTGTGATTAACTCTGTAACAG 21 56.71
1! atccacaccattccagtgt ACACTGGAATGGTGTGGAT 19 58
11 | SW18h6
2| tgaaatcacagcaatgccag CTGGCATTGCTGTGATTTCA 20 58.35
1{ ttgcctttctccatgtgact AGTCACATGGAGAAAGGCAA 20 | 58.35
121 SW147
2! cacctttctttatctgticac GTGAACAGATAAAGAAAGGTG 21 56.71
1| gatctagcccagcetgaaa ['TTCAGCTGGGCTAGATC 18 57.62
13 1 SW1380
2| acagcagcctcagaggaca TGTCCTCTGAGCTGCTGT 18 60

(To be continued)
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No Clone Forward Reverse
14| swizsa 1 | ttectatgtgtagcacctatg | CATAGGTGCTACACATAGGAA
2 | gcactccatttacacacaca | TGTGTGTGTAAATGGAGTGC
1 | gatccattggttgtttatcaac | GTTGATAAACAACCAATGGATC 22 57
15 | SWI1513
2 | cttctaatctcatagtgttog CCAACACTATGATTAGAAG 21 56.71
16 SWR35 1 | atggagtttatttccactgge | GCCAGTGGAAATAAACTCCAT 21 H3.66
2 | aacttggtaaacctctgactt | AAGTCAGAGGTTTACCAAGTT 21 56.71
7| swrT3 1| ttggotctgacgttgctg CAGCAACGTCAGACCCAA 18 60
2 | gtattagtttctaacagetace | GGTAGCTGTTAGAAACTAATAC 22 of
1 | tcttccactagactgtog CCACAGTCTAGTGGAAGA 18 57.62
13 | SWR2179 - .
| 2 | gggctgaattggagecat ATGGCTCCAATTCAGCCC 18 60
| 1 | ggaactctatctagttecttg | CAAGGAACTAGATAGAGTTCC 21 H3.66
19 | SWI1707 —
| 2 | actaggtgactttgetgttca | TGAACAGCAAAGTGACCTAGT 21 58.66
1 | gaaaccaggataacaggag | CTCCTGTTATCCTGGTTTC
20 1 SW&39 _ — |
2 | aagaatcaggattctitggag | CTCCAAAGAATCCTGATTCTT
1 | gatctecttgttagaacttgt | ACAAGTTCTAACAAGGAGATC
21 | SWT714 . ' . —
2 | cccatattcatctccagaatt | AATTCTGGAGATGAATATGGG
| 1 | tccataagagaacatcatattgg | CCAATATGATGTTCTCTTATGGA
22 1 SWaTl
2 | cccagtgaatggcetttaattt | AAATTAAAGAACTTCACTGGG
53 | ewR16a8 1 geegtgtgctttggtea TCACCAAAGCACACGGC
2 | ctgaagaaatgccattgattc GAATGAATGGCATTCTGCAG
AD
| 1 NTCGAGTATGGAGTT
primer
Random Primer(Hexamer)
4 9 elution

2) TAIL-PCR

27) 32L& 3709 18~24-mer 7}A Y forward®} reverse&

71E&9 AD =2 Random primerg o] &3}

=
T—

gu o] 23709 MS marker @71HGR2RE WE2 9x Fol} &

5. 2% O,
Flas

2742 EAA maker 7909 So] 344 BuE5 ANIAT.

ARG A e

primerE ©]-&3t3l th

ol7] Table 62 PCR

Figure 5 & E=4& EdZ 1x TAIL-PCR< template

DNA (20ng genomic DNA), 1xPCR buffer, 200uM®} 2zt dNTPs, 0.8 unit?]
Taq polymerase, specific primer 1 (3<Q13t313} 3+ FHAZRYH CAeid

primer: MS1)3#%} A|Z¥® AD %+ random primerE ©|8£3to] 12 PCR cycled]
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z70) we} 4850 At

2z} TAIL-PCR< template DNA (1% PCR product& 1000u] 3 AlAH 1
W AFg3ch) 1xPCR buffer, 200uM<e] Z+ dANTPs, 0.6 unit® Taq polymerase,
specific primer 2 (#4131 x 3t FAXNZHY primerl BEoe W FolA O
A1 primer: MS2)9F A ZE AD %+ random primerE ©]-£3F4 23 PCR
cycled o meh =3 = AT,

32k TAIL-PCR template DNA (2% PCR productZ 1000m] 3 A1AH 1
W £33} 1xPCR buffer, 200uM¢] 2+ dANTPs, 0.6 unit®] Taq polymerase,
specific primer 3 (8918t m7 4= $AAFZEY primer2 RobE WRoA o
AH¢1E primer: MS3)¢k Al&€ AD ¥+ random primer©] &3t} 32 PCR
cycleo]l we} 483tk 3237149 tail-PCRe] A#E dolx = PCR AHE ]

vl el w8 AT "

Table 6. Condition of reaction mixture and thermal cvcles to TAIL-PCR

PCR mixture PCR thermal cycles
Template (genomic DNA) 1.0 94C x 5
Taq Polymerase 0.3u4 42C x 1’
ANTP 1.0 2L 2
. * 94°C 40:;
Inst ' 19 x PCR buffer 15 D
. BB 1 0u/1.048 56 C x 35" —1— 30cycles
rimer . .
72C x 1
Template (Frist PCR) 1.0u8 94T x 5
Taqg Polymerase ' 0.3uf 04°C x 40"’
dNTP 1.0 . o
Second 10 x PCR buffer 1.5 58? 35 35cycles
Primer F/R 1.0pt/1.0p0 | 7206 x 1
dH20 9218 72C x 7’
Template (Second PCR) 10wl 04C x 5
Taqg Polymerase 0.3u8 94°C x 40’
_ dNTP 1.04 )
Third 10 x PCR buffer 15 u@ 58 C 35" - 35CYCIE:S
Primer F/R 1.008/1.08 | 72C x 1°
dH»0 | 9018 72C x 7
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Tail-PCR4 3% PCR 232 dofX+= PCR product?] v|[A & FAAE H
t} 7| REHA 1] ASA = elution GAE F& AAAAHE FPslodof
o ZFRE A FALFA, 2 #™ A9 FHAEL o] &3Y flanking
DNAZE cloning 3}7] 98] 25 ~ 3 %9 agarose geld] PCR productE loading
A7l Y3 hand-UVE o] &3t FAEd A A9 FHA¢! DNA band %
= Zhdth ZdEd agarose FHE A YSE A2 ZAEEA e-tubed] € 2-3
Wi ¢} GEB buffer (Gel extraction kit, SolGent Co., Ltd)& %1 55T A
agarose gel& Z ¢ DNAE agarose gelZ5H 2 Zsid thg 231 Zd
o] GEB buffer® ¥ 13,000 rpmo 2 187 2g3uh 23 Ao 59 &
o 80% LS F7b & F F Mol F ohe AR A 1 g 583
Qeo)q @ welx H4%e] TEZ %< Elution DNASH T-vectors o] 43}c

46 ANz7HESH 16TlAM  ligation A2t} Ligation ¥ DNAE 7] &

15

transformation ¥ ™+ mini-prep= A 3FATH

9. a7 2%

AdbE 2370 marker-‘ﬂ AN EE 7|2 AZFE 987 primer®d AD =
= random primer& ©]€ 3% Tail-PCR 43S E3A ¢o]A PCR Product= 1
A PCR At &= FES7|7F PE7] Wi A7lFFodAs A Al
om, 2% PCR AHE(IO)3# 3% PCR AHE(II)S agarose geldlAM A7 95 31
o}, o]2F o2 F 2370 markerd 467] primer pair®] PCREA#E 98 4+ 9o
U, 43 =% PCR 237} JA49A] ¥ 4F% 248t 1378 markerel 2671
PCR Z2#&E& #R13% 1. Figure 62 75_7]"35 A3tol] Yeld 1370 markere=
SWI1678, SW1492, SWRI1806, '502_12, SWRI153, SWI1513, SWa3db, SWRT73,
SWR2179, SW1707, SW839, SW&71, SW714 Ko™ I marker THY FZAE

2 29k UM A markerSol taiAlE Bo] SAAES o} A Esgch

22 g9 fAaAE 124 PCR #4249 WY primerg ol &3t TEZ% 4
Foln, 33} &9 FHAE 23 PCR A4 UH primerg ol&3td TE%
Adtolt), wetA 22 PCR 4HE9 band®2th 32 PCR 4HE 9] bande] 27
z2 o A4 Jelwd. & 334 PCR 237} 25 marker 49 So] f-AAE

|4
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ot weje ARE Uehle ASlE gE FA%4Y FEojmz AU
= 1370 marker 4 FHY EFol wRA= HAE 2MdA BA= 6717EA] &I
e AE2H07 137] marker 99 Eo] {AA 33/E ol T
&L d4urd oga ok SWI678E ADG, FCS #do] gl npzjoln n}
A FE2 F band’t FAEHAUT. SW1492= ADGS #¥Eo] = vpAo|H, u}
A HEI FHEo F band’t HAFHAT SWRI806E ADG, FC, BFTSF #&d o]
e mhAeH, vk A& S bandZb FHAHUT. S0212€ ADG, FC, BFT,

MPeF #Eo| Qle mh7olm, mlAY FHEFL AMH band7l A AT, SWRI153
£ ADG, FC, BFT¢ #do] Sl untAoly, ntAg ¢&H} HZF F band’t &

A= SWI1513+ ADG, FC, BFT, MPst #&o] sl& vtAoly, ¢&3 H&%
T bnad’t EAHAT. SW835+ ADG, FC, BFTS #Ho] A+ wlAoly, k&
o ¥HZE F band7t FAHUT. SWR73= FC #d™o] & vlroln &y

9% 5 band’b FAHAUT SWR2179E BL, ADGS #Heo] 9l upro]m o
& 3% A% 23t U9 band’t FAHAT SWI707E ADG, FC, BFT &
do] gl miAolm, ¢EI} HE T band/t FAHUTH SWEGE ADG, FCS
Bdo] Qe mAolY, dED HE T pandsb HAUSAT SWETIE MPS B
dol = uAelH, «F 3% HE Y Al band7t FAHUAT. SWTl4E
ADG, FCe #rdo] U+ mhAoH &I HE E9| pand’} EAFIAJT, 1 &
A9 cloneeg BAEAE viAY AYsty YeEFAUT (Table 7). ©] cloneS&
cloning® sequencinge T332 Genebank searchE E3A ZHAAFZA FAHo
A2 FAAE FERS 7]F5EAE 539 f3A2 EA4S BEA4%T 1 o
o Z712% 71HE Adst=d ol & 3 '

[\3

<]
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Figure 6. Specific amplification of flanking DNA by TAIL-PCR. II; 2° PCR, Il
3° PCR results.
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Table 7. PCR Products detected by TAIL-PCR.

Marker

Primer pair

1 | L 650
> SW1678 SW1678 R2/Random = 700
3 SW1492 F2/ADI1 400
SW1492 "
_4 SW1492 R2/AD1 300
5 | - 650
SWRI1806 SW1806 R2/Random _—
6 A 500
" . 550
3 S0212 R2/Random — 00
9 S0212 R2/Random 1 470
S0212
10 S0212 R2F/Random 1 480
11 k. 460
1 S0212 R2/AD1 S 570
13 SWR153 F2/AD1 1 460
SWRI153
SWR153 R2/AD1 450)
SW1513 F2/ADI1 355
SWI1513
16 SW1513 R2/ADI1 1 330
17 SW&35 F2/AD1 1 320
q SW835 q
18 | SW835 R2/AD1 1 400
19 SWR73 F2/ADI1 1 380
SWR73
20 SWR73 R2/AD1 i 300
21 SWR2179 F2 E/AD1 1 450
22 21
SWR2179 SWRZ2179 F2 /AD1 1 440
23 SWR2179 R2/AD1 1 423
24 SWR2179 R2/ADI1 1 430
25 SW1707 F2/AD1 1 560
SWI1707
20 | SW1707 R2/AD1 1 253
27 SW&39 F2/AD1 1 530
SW&39
28 SWE&39 R2/AD1 1 380
29 SWRg71 F2/AD1 1 2H4
30 SW871 SW871 F2/AD1 1 240
31 SW871 R2/ADI 1| 260
32 SW714 F2/AD1 1 350
SW714
33 SW714 R2/AD1 1 330
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5. TAIL-PCR 4 3}& 9] Gene cloning

7b. AT 9y

TAIL-PCREZ ¢z 3370 clone®l 235 Tag polymeraseo] 23
3'-end %ol dATP7} 17} B =4 JHE 7HX/A |k 2322 PCR 234=
o A AR cloningS 37 AsME vectordl T7F EA T-vectorE A}
|5tA Aot (Figure 7). PCR Z3&d 4 DNAYE &4 AASt T vectorst
ligationst] URFAS Gene cloning #+3S AXA . d3dA FHFE 73

Ae AT FHA B Bl 7% B o]g&a ATt

" o %i; r . ,,.:.r:.»::e:«.»--“-‘"':"'
}gm? ] .& i j.g;.‘ ‘* ‘;'_'H_,_f;":’t. 3
A 3
7

S"f:gi I —l ‘;E:m H"K _ J,;.*"‘";H%H

&

50 e e e Rk Lk B Fid o
Pr A0 Gal 63 Sk wed DX 3 47 0 b

sk s O dom

% £ o mad S

Ba, s w7 2% 2%
el e f £ FEELR Hand s?E:e

Figure 7. pGEM®—T Easy Vector circle map and sequence reference points.

1) Transformation
XL1-Blue Competent Cells®) cloning$t TAIL-PCR Z2FH&& 1-2UE ¥
& icedl 30¥37 XA F 42TCoA 1E 30%37F heat shockd thg LB
broth® 50040 ¥ 1417 Bk 37°Co) A wjakabei,
ket XL1-Blue® 1-2% AE QA8 ste] JZ4el LB brothe e
1 down® XL1-BlueE LB-_ampiCill_in agar plate?] spréading?l o2 37Co X
14A1ZFl A 16XV E WA T,




2) Mini-Preparation

Z}  markere] W&A TAIL-PCR Z#E%< LB-ampicillin agar platedl
spreadingdl =< clonel. ZH-E DNAE F5387] #3] mini-preparations 3}
1t} Transformation® % LB-ampicillin plate9} platingdle] YENY clones £
DaF oAl Y vellow tipE ©| &3 A colonyE AMF3Fe] 4md LB broth7}
Eo] 9= test tubed] Ho] 37Co|A 12-14A47F &< vkt & mini-prep kit
(SolGent Co., Lid)& ©]|&3led ¢ DNAE FE39d. &8 AAd DNA F
ol AdXEE Hsld EcoRI I Xhol AlstaA = Auste] agarose geldl A vector
of £0]7t TAIL-PCR A#EE& A&

AAE 23702 2 cloneS- XL1-blue #4219 competent CellE o]-& &}
AAHsS P+ & LB WA E o]&3sted 37C incubatordl A culturedt T
plasmid DNA purification kit® mini-prep #38& A elution DNA7} £ &
=o] 91+ plasmid DNAE ZEegith & HH plasmid DNAE X33 A
2~ (EcoRI NotI., Xhol)Z digestiond}o] 15% agarose gel Aol A7) E o=

pGEM-T easy vector (promega)=¥%-E cutting¥ elution DNA 9] sizeE 3213}

STt

3) PCR 2%
Polymerase Chain Reaction (PCR)& DNA<9 <% 7198 F3 oz d)d
Al S primer Abolel 54 dAVIAde SFse WHoER, CetusAhdl

Mullise]  &J3te] WEdE k. Tag (Thermus agaticus)® o] L&k

A4 5= DNA polymeraseE ©|&3A HAA ¥ =

FEEML, FAAAES AT JHE 718l He F4%F 7]solth. PCR
o

1Ml Awe fate 54 dr1A 9D
2l
g

Mini-prep HFAE E3A4 TFHE plasmid DNAE pGEM-T Easy
vector’d ol £33+ universal primer sited 971X 9E& uigoz IdAH
SP69} T7 primerE ©]&3%9 PCRE 53 FES 4339t zZtzte Eo

SRR O gE 279 43NS A

4) DNA sequencing
Sequencing PCR< A% 385Ho #Avj¥ = BigDye Terminator kit(Applied
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Biosystems, USA)E ©o]&3}e Table 83 %< PCR ut
System 9600/9700(PerkinElmer, USA)| A Al A] 3} 91t}

Table 8. BigDye terminator cyclic sequencing reaction conditior.

0[0
\l
.él_,
R
3
ry

PCR | reagént .céncuﬁtion. I - PCR thermal condition
Terminator Ready Reaction Mix 8.0/ 96 °C. 10*-' ] (denattiration)
Template(plasmid DNA) 1.044(300~500ng) | 50C 5 (annealing)
Primer(T3*) 4.04£(3.2pmol) 60C 4 (_extensidn)
dI1;0 ' 7010 25cycles

« T3 primer sequence : 5° AATTAACCCTCACTAAAGGG 3’

Sequencing2 3] 4 PCR A& &g AAWOZ DNAE A A3}

PCR 4129 250 olggst 0169 salts #H7lete] 108 B9 2&o] 2o}
AAAZ S 13000 rpmollA 15~308 FoF 94 EEeh agla 70%

of &
g}

& ol&std HHE DNAE washingst ths AZRAZG. AFRs)9

Q.
® PCR 4HE¢] 25 w9 TSR solutiond 0] 591 the 95To|A 2%

A A4S A% F automatic DNA sequencer (Applied biosystems

i

%O

LI

-

3100, USA)OlA Bx3E DNAS d7Mde EAsm olstdu. BEao)
goly SAAESL  NCBI gene search® F3td 2 AHE 3IFelsa

B2l 8ok

v d4+ A3
1) TAIL-PCR 4 3#=9] cloning 23}

TAIL-PCR Z3E9] cloninge] & o]FoRH=A &2st7] #3] vectord
sequence®| A8 restriction siteE o] L3t AVEAE AHEE] insert
DNAZ} ERst=A A4FE H7|FFL2 st A2y 237 marker 5
1370l A1 v =] 9] {2 =} 337H% FE T AUY. Figure 8ol4 HEWH 3000 bp
] =] of] A T—Vect0r7} Ve, O}EHE—J RE &2 Y5 cloning¥d DNAZA]
7 A7]E 300bp~800bp7tA] t}heksHA ‘—JrE}‘r_]rD} Agarose gel 7+ H]oj3l&
FE2 A7 GAY 27171 &do] HA| ghol AF oA A A7 Aol
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(B)

(A)

|
I
[
}
|

(C)

Figure 3. Cloned DNAs digested by restriction enzyme in 1.0 % agarose

gel electrophoresis.
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2) TAIL-PCRZ doiA mx]9] cloned DNAS PCR T
TAIL-PCR A#E2] cloningez AEFA &= v A FAA 3379

A A Sequence AERE ¢l FAAE v FERET] 98
- O]

PCR& 33 2T E ZFEZANAY, Vectord] £A8tE primergE o] &38te
insert DNA 2Ewg ZEZggu ZEo] & olFojie=A 15% agarose gel
Aol Al Zelst g th(Figure 9). ©] FAA AHEES EF sequencings T %8t

Figure 9. Amplification of cloned DNAs by PCR.

3) TAIL-PCR R241¢] o3 Swg 4%

Mersl 23702] marker FHYE PRI Eo] FHAAEZ Y] 93

TAIL-PCR &X4& <339 DNA sequencings 3 Ao ARE
8+l 3) i1 BioEdit programe °]#3td DB3} 34 tH(Figure 10).
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t;:iEut!iiiii‘1;#!ltr;;ltuilitu't;lil:t:;|ii1111;::1::1;|iu:';nilt;1-
-' 10 20 30 10 50 60 10
B 5 TGAACAATCCETCAGAARCCAGTARACCATCTATE G AGAG TG AGATAGCARCACRGGCACACAARCCARTGET
COCTHRG TANNTTACTECGHCTRACTACTICCCE TETOATICCHCICE6 COARTE AGATGE RS CTCHAARTE NG
L ACCTEO S AGHTTACTOGRESCOCT AN IR ATTICCORCTO LU TG AG ALGECG ARBARACCCHAACARRRRACTCY
TTHCTHGTHATTATCCACTATCHE TTHCHRTHAG AGE AC TCOEECECERCCARRICTTICCTGHGTE TCEEGEAGA
TACTTECASACTE TEARAGRGTTTE TG AXS AACAG T AAACAABT AGATE GG CCCTACAGGGAC ACTGTUTTS
RP11-T0507 ARTTHANTAGOTCATTTOAACAGGARRGHGECCTAGNTCICCAG TATGGAGTICACCRACCONGCARGACTETOT

RXRE GHOHTAGCOOCASCAGCE TG ACIOHICEAGTCAGICTALICTICCICCIGRATR GGG IHEEUCEE0CUBCEICTAG
1653-404F4 GTﬂTGCﬁGTTGGCGTﬂﬂﬁ%ﬂ&ﬁﬁ?ﬁﬁﬁﬁﬁG&CEG&QhﬂGT@ﬁCTGGG?GTﬁﬁ@ﬁEGhGQTTCTCGkGCC€aﬁGCC
SSTRL C?GTQETR&CGC&TGQGCGGGCaﬁCTSﬁGGcﬁﬁﬁﬁﬁﬂﬁﬁcvaﬂﬁﬁcﬁsﬁGGCGGTGGQGCCGE&%QTGGEQ&GGG
POBR1 ﬁﬂﬁCGCGTCG&GGQBGaﬁﬁﬁﬁGCGTG&TTCTITCCﬁfCaGGaﬁkﬁaﬁﬂﬁkﬁTCGTﬁﬁchTﬁﬁﬂﬁﬁiﬁﬁrﬁxﬁﬁﬁ
VOAML CTCCTIOATCIGTTOCARRLGUTAGCATIGCATTITASCOCTG ATIITG G CTTICRGICAGTITIGCTRATGGTIGET
RP44-331621 GAARITOGATTGCAGCATHCCCCRGGTICCCAGGACTAGCEETCTARTTEGAGCTICTACCTGLCAGCCTGUGCCA
Galectin tat&ﬂﬂcagtaagﬁgtcaﬂﬂcceﬁﬂtﬂtccﬁaaﬁﬁtcagggacteaﬁﬂcatgaageagggﬂtgtagtﬂtggaﬁca
ILYH CEEGATTCARTTECAGUATCCOGAGHTTCCTCAG ARRACTARACATAGARCTACCATATC ATCCRAGCARTCCURC
M8 ﬁGﬂEGGGGG&RTTCﬁf&ﬂTﬂGﬁﬁTﬁi&GﬁﬁTTGCﬁG?G&&%EGﬁETGGQGGQGQGGﬁGﬁGCTiGGTGGGTGTG§61
HHO04 COAGAATARCGRCCCCOCURAGARARGGCCATCCCTITACTE TG AARACCTGCCCTUGTHCABCACCTICICCTT
15 LIRS CCACGUETICCGOTOCTTITTAT TATTITYATGTATCOAGCTAGOTCTITOTTARAARTTTICT ARRCCAGTAGCCTA,
BACS GG ARTTCSATTTCATGCCCUTACTCATICTIGCTACAATACE TG G AGBACGALRBO S AGATTCCTGICCTTITICT
pOBP1-2 BECGEEOBCEEEARTTCEATIICATGEUCCTARCICATICCTG ARG AGAGCTTARTAGCCCATATATTITCTIA
BRC?Z CﬁﬁT?GTﬂQ&EThTGGBQTTcaﬂeﬁﬁﬂﬂﬁRCﬁﬁﬁﬂTGTGTTTGTGGTﬁIGTﬁGGGGGTGTGTGT%GTGTTCCCTG
RBP4 GOUGCHGEBATTCARTTCTCGASTATRGAGTIGCACTO AGAGGACTHGGEEEGCEGAGACCTICCTEGGTETE6E
RP11 GHHANAGEGOECCTARGECTCHTINTTITCCOTSECCCUCCOCARUNG GGG ATGERNGATTTATTCRIGGATTIT

§~2 GOCCGCEEEARTICATTCTICE AT AT HCORGTTCACE TCAGCCTECAGCEE RARCARCCATG ACE TTE TGGETTE
F} CGEﬁCTﬁﬁﬂGCTCﬁﬁﬁﬂGEﬂGﬁCﬁﬁEﬁﬂHGﬁGGGﬁGﬁﬁﬂCﬁCGﬁaxﬁﬁsGI&C&&GC@TGG&%G&GG@@GG&CCC
" *;tg (s

Figure 10. Sequence of new clones detected by TAIL-PCR.

Mg 2370 marker FUE HAL So| fHAE Table 714 ehd
137} marker T 337 FAART. Sequencing AHTF FA XTI B¢
371), TEHAR = FAAYL A5 @), A4 AV UF &AL A5
270), 7"474}8 A X AS (UDE ALstz, 23709 #3127 #HA o A A
7152 ot FAA FiQ Aoz AT (Table 9).

OTF1, urate oxidase, RVS16] FAAE AZFG dAdAHol AU
galectin-1, RXRB, PQBP1 #w3A+ 9% TATH AW FAF Aol

A

AR, VCAMIZ F9 FolAdxd dfAe] gtk I "o JFARES
AHEH FHo ZHAA AREFRA BAC clone 57, €17+e] BAC clone 174,

H =9 clone 17, operon clone 170E 877} velyoem =42 ms marker
DNAZZ} 27), transcription factor FAA 17, SOMATOSTATIN RECEPTOR
A2 14, qelgol 16S rRNA 174, ¥3<& UdAst= P700 w47 171, A9
Jed FAF T2 FHA 1712 vyetwd £ FEI daAde] Eelo]l HA

N SRR, No match 4%
o}Z M3 GenBankel| GBTEHAAA L FAAo]Z] wWEd o

\

k= w9 $A2¢] no match gened

rir

F}i
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AFZAF] dig ¥ 947 222 FAA YA g ASEHYA ATE
T 33 T

ez $E¥ Tal-PCRe S8 ZA¥Ed dadol U= 79
A A2+ no match gene 2709 o3k ' '




Table 9. Genes obtained by tail-PCR.

No Description. |

1 OTF1 (Octamer binding protein 1).

2 | Mus muscuius BAC clone RP23-219C1 from 1.

3 Uncultured bacterium clone NE7-B3 16S ribosomal RNA gene.

4 Anthoceros punctatus chloroplast gene for photosystem I P700 apoprotein Al.

O Rhizoctonia fragariae partial mRNA for putative reduced ifiability upon

starvation protein 161 (RVSI16lgene).

6 | Mouse DNA sequence frdm done- RP23-184D5 on chromosome 4.

7 Homo sapiens BAC clone RP11I—79502 from 4.

8 | RXRB (retinoid X receptor beta).

9 | Musmusculus BAC MGS3-401  (Genome Systems  Mouse BAC
Library)complete sequence. | |

10 | SSTRI(SOMATOSTATIN RECEPTOR 1).

11 | Homo sapiens mRNA for polyglutamine binding proteiﬁ Variant' 4 (PQBPI1
génel

12 | VCAMI (Vascular cell adhesion molecule 1).

13 | Sus scrofa clone RP44-331G21, complete .sequence.

14 | S.scrofa gene for leydig Insulin-like hormone.

15 Entandrophragma cylindricum microsatellite DNA, clone pEcCIR447.

16 Mﬁsmusculus BAC MGS3-304 F3 Genome Systems Mouse BAC Library.

17 | Gnetum gnemon mRNA for putative MADS domain transcription factor
GGMS6, partial

18 Entandrophragma cylindricum microsatellite DNA, clone pEcCIRZ17.

19 | Lepilemurdorsalis genomic fragment, RAPD with primer operon OPH4, clone ASc.

20 | Musmusculus BAC MGS3-408 F4 (Genome Systems Mouse BAC
Library)complete sequence.

2] (zalectin-1 (Sus scrofa lectin galactoside-binding soluble 1), partial mRNA.
22 | No match : NM 004.
23 | No match : NM 005,
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Tail-PCR< &3 970 e wHAE §]:z-;<4 o2 FHINRI, HEE FHA
zhzbe] g AW U &L ThgT 2ok '

7}) Galectin-1 (lectm galactos1de bmdmg soluble-1)

Galectin-1 €& A= SWR2179-R1 markere flanking sequenceZ 3o
FAAA ol Ao ma Wukgs Awre] FA, FAF - BAdgE A
oz delA ok Gitt T(1986)°] 2l AN A3 FHHN LT, lectino]
T O ste FAAE T galactosidedt @#ol e IAFES
galectin® 2 WAHADG. B ATNA 2o Galectin-1 3%
galectin-13+= t}= Eo)7 ¢l sequence’} 5ol o] GenBankd] S2 (Ecc No.
. EF 363760)8t9 A4 afde AdHsRL, of wAAel e Fdz TaAEY
of WA AFsATh ' '

l—fO
*Prrl-'*
aly

O

<
g
Ofs
-
o
Ol
—

1}) UOX (Urate oxidase) _
UOX 74 7~} 19873 Kuehn & 93 A peroxisomal enzyme®]&h= #
S FHoA AL FAFFAL, Wu T (1989, 1992)°] A&l genomic DNAC]A]
UOX qu}a E“ﬂﬁ'}.ﬂ codjhg region-‘ﬂ- d7lNde wyg, A 9PRE
Aoler i FE9 E%%Eﬂ]/ﬂ urate oxidase= 7+o) &A831 (Friedman S
1985: Usuda %, 1988), purine EH*}—J X gt A2 Z A gllantoing ) &8FA S
t}. Urate oxidased FRAE A NAM uric acid® FASIE EARHES 5
%5 1955), < urate oxidase cDNA2| cloning
& of XFFEANAE A of AT HEHE
AR gE AL s, FAx LA E tissue-specific-regulationS
Bt AHozZ BoFodr (Wu &, 1989 Yeldandi &, 19902 1991: Reddy
&, 1988). 1980d W] o] A= urate oxidase® ascorbic acidE ¥Ast— BAY
stE @8l A oy, 9 Fx2E HIoEN FHAAL SAAH 9E wAA
s3] ApAol UF €S BE AT7s AaAgolx A FArh o9 o] purine
At o A urate oxidaseZt Al 7le< LFEA EotA HH U
allantoin®] &4 %ol A | pH W3 E st =ed ol AF 7, #4
o 7% Ast T AAAFeZ Y@ & PAe AHeEZ A v Y
o]z|gt AH = E5F HA oo T E oA B8z AREA ofd7t
A FH R A ] o] FHRIY 7]E T FuFol] hI ATFAT/E U FF FFojt
B Jpoye ¢l XA urate oxidase’t ojWd 75L& A= A

S
354 &4 4 goevt S0212 microsatellte EAS B3 ¢A H A A=A

Ofr
O,
)
ok
>

°
32,

|
pn’
<
ay
=
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A7) N L2 RY primer® AFste] QojF Holmz HA o 2z FHA w

Fare] dlaA BAHAE

t}) OTF1 (Octamer binding protein 1)

OTF1 A= =H A9 40 A} EAstE FHAEA SWI1707 marker
9] flanking sequenceE #HeldtE HAA dojF k. SW1707 markers = A2
A, B4, A A #AHE gHAANCEE o] gAAE F3 Aol
OTFl #F& A= 4 o] £ 53:’%10:] o] A& AR ERFH|HH

o] FHA= 1995d9] mappingdte] 2482bpe] mRNAZ} GenBank (Acc.
no. NM_214264)0] SE5 0]z AL &8 4 YUt (Tuggle 5, 1995). &
= o] AR YRE align HolP AL FYo o] FHZ AA U
AHE GenbankE F3l st FAHe AALE Fstr] #$ candidate
gene2 2 FR3IGITE of wAAE AR Y POUZF1 #dAe 95% FAM S 71
Ak Abgel A OTFL locus® POU2F1(OCT-1) HHAE encoding ¥t
OCT-1 #3xe 8A Solxor dEH A= 2L ofyAd xEA 4
Aol wel e wadgd o7 ZAFA|A o] FARY WHYS UE AL type

(Elizaveta %, 2003). ;‘LE}UE’.—_ =] ] o Eloiﬁi'E' o] §A A}

o] wEe HTo EFE Ui So Qe wA Aoz AAHRL o] G
g e AsdozE A7

Ofr
2,

Z}) RXRB (retinoid X receptor beta) |

RXRB A= #HA 489 A EAste FARAZA SWI5G13
marker®] flanking region £ A& F3 FAXMT. SWI5I3 marker= 3, 4,
AGAE 243 #Ego]l =& F8A marker2E EFHUY. IHIZE 9
marker®] TAIL-PCR #A4 22 doz RXRB fFAA= ol8st Ao &
g FARZ FHEH FREAY. '

&+ QoA AR AR sequence® GenBank ZHAME E3d] 1455bp9
mRNA 97|14 E& #9189t (Acc. no. DQS66835). RXRB #HdaE 3o &
Aste TEAZA MEY A E3} 191 neurodevelopment® F A= £
HAAE 9 Vitamin A derivativeE ¥ retinoid®] E&3E wj/iA A F& 92 2
o & dd EAs= Fo% s8&AE (VDR, PPAR, RAR, LXR %)%
complexE TA37IE 3t ligand 23 %2 EA3lo] #AdsteE FAA T, 2
duz of FAAY dHA dve VITE B oW, B Ay EFE AAFA

L
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_ . _
Aoz A0 & A& RwAol

2 A& Aolg Ba, 4 F4, 4, At 24 2 #¥ candidate
12

v}) RVSIi6l
RVS161 #AA= HA 4 GAA o EA5t= SWI1492 microsatellite
marker®] Tail-PCR ZA3 ¥ojRA flanking region® FAAAT. SWI1492+ =
A, =4, AWd 2N BEAo] =2 A= FHUHE marker@ T IHEE
RVS16]1 FAAE $4 oleidt AAdATe d#AAdE =AY &+ v 74A
2 EFFIAL

RVS161 @8 AL actin cytokelteon organization® endocytosis FA A &

=
st e FIYse AoE dHA At 537 Rvsle? dd e A -9l myosin

1) PQBPI1

o] '_%Zﬂﬂ% SWRI53 F clone® SW835 F clone $ o2 marker?] 4
23 wEAgon odojd Held clning HAW FHAEZ  sequencingdHo]
GenBankoll Al 7 A3 ZA3} polyglutamine binding protein variant 4 (PQBPI
gene)2} FAFA o] w9 =2 Aoz IRIEHIJT (Ace. no. AJ973596). SWRI153
ot SW835 A= =4, AWAtEA, =4, M0 Add A2 FHHH
o ZHEEZ PQBPl +XAE o|zg AAFAN dHAdo] A& AR F43)
o SHH FHX o

PQBP1+ polar amino-rich domaing A A polyglutamine x|} ZA$ sl
Mz gild g Jagoe] 9o, AA 798704 sequences 7HA 1 Yoy, 225
HEE 6567142 M EoA PQBP1 gene (1133bp)3 97% 9] #AHd = YER
Atk PQBPLE #1o] A= Aadd BFolth HoA Fugs 5283
A#dAdo] AT o] FAA= A XY AT AL, cytoplasmo A HE Ao 2
FEAAH, T HALE 2HTO2A signaling cascade 8o #FHostE

Aoz A AY.

A} VCAMI1(Vascular cell adhesion molecule 1)
VCAM1 #AAE =29 SWR39 markerE ©]& 3 gene screening #A <
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23] Adojztt. SW839 markerv =A|, 4, XAl A AU 2

ARt 282 o] VCAMI #FAAE A, 4, A4 =4 =

of A#Ado] IS AL2 FAHEH FHE Aolt

VCAMI1 §AA= Ao 9lojA] ESCs(embryonic stem cells)®] #3&
%l

%18t EBs(embryoid bodles)—J FA, 24, 238 Bosis Aog dHA

t} £ A3 ME o] $H2AZ cloning = BAA SHA WHolr} EA =
AEE dA B EEHL o] FAHAE cloning3dt sequenced =28+
t}, o A7, o] §AAY % A A7EYAA polymorphisme] YEIUYE AL
AT 5 A £3] ;A9 VCAMI1 73 AHGenBank Acc. no. AMZ268526)

9] 160bp Y AAA Yel= SNPej A Duroc, Landrace, Yorkshire® GE& 74
= ", Berkshiree TE 7HA& A2z vEsth £ 63bp, 82bp, 92bp, 1
31 183bp YA MM E FFH FAR WHolE AT + QU ojEjg FFEHE
Uelhtbs 33 Aol FFT8T olUg; o8 AAY A #HAHE 48
marker—assisted selection®l] ©l-& 7}5A4-& 8 Aot} FF o] {FHA}d o
& AAEET] #dgel FAHE T A vddRn WA 5

sl A HANAL Az st

-

VCAM1{AM268526) 1 . TT CTGA, . | 60
VCAM1-berk L o 561 i 15
VCAM1-duroc L e e ' CTGNTITTG , 2B
VCAM1-land L oo o oo o e | 24
VYCAM1-York L e e e ' ] > G 24
VCAM1 (AM268526) 61 119
VCAM1-berk 16 y 75
VCAM1-duroc 29 GEACT&GGGTTI’ITMGAGEMGAGE&ETTMTTT 87
VCAM1-1and 25 B-GGCACTAGGGTTTTTALEGAGCAAGAGGACTTAATTTA 83
YCAM1-York 25 W EGCACTAGGGTTTTTARAGAGCAAGAGGLCTTALTTTY 84

VCAMI(AM268526) 120 5y 179
YCAM1-herk 76 135
VCAM1 -duroc 88 147
VCAM1-land 84 143
VCAM1-York 835 { 144

VCAM1 (AM?68526) 180 [

VCAM1-berk 136
VCAM1-duroc 148 }
VCAM1-1and 144 |

YCAM1-York 145 )

-5 =



o}) no match genes

No match 2 F3AE =H A9 SWISE(NMO04), SW1678(NM005) markers
o) &3 gene screening FAL Fal Bl SWIRGE UZFA L, Ao
& SAY FA9 BHEAo] L marker U3, SWIET8 markere Y95 A
Ao T&H BEAo] =& markerdth 1822 o] marker® TAIL-PCR #

He Ed 207 7 FHASE 29 $UF AAYATY Ao Y HoE

4) T 5=

Cloningg =3 @13 #HA9 HAXE 5 NCBI blast searchE &3l =i

AAH B2 AA e FAA 4% RAWSH Aol B, AFe FA

2o Po3h ' AL, 2 AFE 5

3f doj =
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U A= NM004, NM005EHE f o= oS B e, NM004E 607bps #4
A A golRd e bankit 914722 ]tk NM 005& 687bpd FHAS LW,
bankit 913123 oJit}.

ko Z o] FAAEY U v B AFE JyPsrd 7S Y F
AS Aolth, B AFZA A 3719 A FAAEY 9714 E3 GenBankel
5 Ao} Acc. nodll Wd AR W&e o 72}
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7} Galectin-1

LOCUS EF363760 394 bp mRBNA linear  MAM 20-APR-2007
DEFINITION Sus scrofa lectin galactoside—binding soluble 1-like mRBNA,
partial sequence. |
ACCESSION  EF363760
VERSION EF363760
KEYWORDS .
SOURCE Sus scrofa (pig)
ORGANISM Sus scrofa -
Eukaryota; Metazoa; Chordata;  Craniata;,  Vertebrata;
Euteleostomi;
Mammalia, Eutheria: Laurasiatheria; Cetartiodactyla; Suina; Suidae;
Sus.
REFERENCE 1 (bases 1 to 394)
AUTHORS Kim,C.
TITLE Characterization and identification of galectin—-1 from fat cDNA
library in Berkshire pigs
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 394)
AUTHORS  Kim,C.
TITLE Direct Submission |
JOURNAL  Submitted (16-JAN-2007) Department of Animal Resources
Technology, -. o
Jinju National University, Chilamdong 150, Jinju 660~758, Korea
COMMENT NCBI staff are still waiting for submitters to provide appropriate
sequence information.
FEATURES Location/Quallflers
source 1..394
/organism="Sus scrofa’
/mol_type="mRNA"
/db_xref="taxon:9823"
/note="breed: Berkshire"

misc_feature <1..333
/note="similar to lectin galactoside-binding soluble 1;

galectin—1"
ORIGIN
1 tatccccagc aagcgtcacc ccccectctce caacctcagg gcectcacccea
tgaagcaggg |
61 ctgtagtictg gaccaagtga ggaaggggct ctgggaggge ctaggaccceg
caggccotgg

121 ctgtggctge agagcetgagg ctectgettt  ggggtccact  ggctcactge
gctictccac

181 ccccaggtgt gceatctectt tggccagaca gacctcacca tcaagcetgec
agatgggtac |

241 gaattcagtt tccccaaccg cctcaacctg gaggcecatcg agtacctgge
ggccgatggc |

301 gacttcaaga tcaagtgtgt ggcctttgag tgaagccagc itggceccatgg
cccccaataa |

361 aggcattgece tttgectgece ctgaaaaaaa aaaa
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) NM004 ---> GenBank bankit no. 914722.

From gb—admin@ncbi.nim.nih.gov
====================2 Dankit913121

Submission 1 of a total of 1 submission(s).

~-You have requested a release date of 6/1/2008—-

LOCUS bankit913121 600 bp mRNA linear MAM 20-MAY-2007
DEFINITION Unknown gene in berkshire pig.
ACCESSION 913121
VERSION
KEYWORDS .
SOURCE Sus scrofa
ORGANISM Sus scrofa |
Eukaryota; Metazoa; Chordata; Craniata: Vertebrata; Euteleostomi;
Mammalia, Eutheria; Laurasiatheria; Cetartiodactyla; Suina; Suidae;
SUS.
REFERENCE 1 (bases 1 to 600)
AUTHORS  kim,C.W.
TITLE Unknown gene In berkshire pig
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 600)
AUTHORS  kim,C.W.
TITLE Direct Submission
JOURNAL Submitted (20-MAY-2007) Department of Animal
Resources Technology,
Jinju National University, Chilamdong 150, Jinju, Gyeongnam
660-758, Korea, Jinju, Korea
FEATURES Location/Qualifiers
source 1..600
/organism="Sus scrofa"
/mol_type="mRNA"
/db_xref="taxon:9823"
BASE COUNT 169 a 1M1 c 120 g 200 t
ORIGIN
1 ttccctggece ccaactgecg tagatgccaa tettttggte gcecttgtita ggtaacccta
81 aatcaagaag gaacttgtic aggtttgagt cagcatttta cticagtgtg tactttttaa
121 gagtgtacct ggaaagaagt tggcagttga cgttgcacac atgccagtcet gcettgtgttt
181 agctctgtic tttaaticct tgagttaact tctgggtctt agatgtgaag agaaaggaga
241 gaccagtatg tttcagatca tcaagaagtg agccagacca ggacgtgaga tctggatcat
301 ggaagaaaga cctgctgitg agatagaatg acccacgttt tattttctac attaattgtg
361 atcctgtatg atctttcttt ctcctatgeg agtttatgta cacaccagca tggaacacaa
421 ttccegttgtt ticcectaga gotgatcttt tttctgattg cttgectgtc tctggtattc
481 tattgtgtcc tcagaacctg tttttcccta tgtatgcaaa ctgtatgttt ataagtgaaa
541 atgttaatac attaaatgat cattaacctt aaagcataaa aaaaaaaaaa aaaaaaaaaa

- 54 -




t}) NMO05 ---> GenBank bankit no. 913123.

From gb—admin@ncbi.nim.nih.gov
==r==coo==========> pankit913123

Submission 1 of a total of 1 submission(s).

~-You have requested a release date of 6/1/2008—-

LOCUS bankit913123 687 bp mRNA linear MAM 20-MAY-2007/
DEFINITION Unknown gene in berkshire pig. |
ACCESSION 913123
VERSION
KEYWORDS .
SOURCE ; Sus scrofa ORGANISM : Sus scrofa
Eukaryota; Metazoa, Chordata; Craniata: Vertebrata, Euteleostomi;
Mammalia; Eutheria; Laurasiatheria; Cetartiodactyla;, Suina; Suidae;
SUS. |
REFERENCE 1 (bases 1 to 687)
AUTHORS  Kim,C.W.
TITLE Unknown gene in berkshire pig
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 687)
AUTHORS Kim,C.W.
TITLE Direct Submission |
JOURNAL Submitted (20-MAY-2007) Department of Animal
Resources Technology, - | | |
Jinju National University, Chilamdong 150, Jinju, Gyeongnam
660-758, Korea, Jinju, Korea
FEATURES Location/Qualifiers
source 1..687
| Jorganism="Sus scrofa"
/mol_type="mRNA"
/db_xref="taxon:9823"
BASE COUNT 191 a 135 ¢ 193 ¢ 168 t
ORIGIN
| gtatcgagct aggtctttgt taaaaatttg taaaccagta gcctaagcca gtctecattt
61 agattgctaa aggaaactga actgcactga ggtccccaag ggggtggeat gttgecttac
121 agatggtaca gccagggctg ctecttetgt ctggtgetgt ctggtgetet gtggatgtca
181 gotggaggag gacagggagg gcagagcecect gtgggagatgag aagagagact tgacctggct
241 ttgtcacaag gtgcctccac tctgggggcea ccatgggaag tttagatggg ggtccacaga
301 cacctgtgga atcctgtgtc ttcccagagg gaagagtotg tgggagggat acageccaggce
361 tctggttctg acaccttctg tgcttcttgg atctgaaact aatgaggaac acagggaggg
421 aggctctcta agggceccttc cttgaagacc tittaggaac tttaggctga gcecccttcea
481 aaggtccaga ggitcctcta tgtgacagcc agaggaattt ggaagggctg ccccaggaga
b41 agaaagagaa tgataatgat aatggtgatg tcctttttaa tgacagatat ttctggtgca
601 gatgaaaatc ttgtgtaaaa taaaccctac ctgaaaatct tgtgtaaagt aaaccctacc
661 aaaaatgtaa aaaaaaaaaa aaaaaaa |
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A 3 A. Fat Library A& ¥ clone &3

HAe] AAEE A% DNA markerE 7HEstz] &) dxpF oz Ak A
ZRE do]x Microsatellite marker?] flanking regiondl &A3te FAAE A

Ml st TAIL-PCR #4¢ F38td §4%4 cloned F8E £ U3

o & I olet HEY AAEE d¥ markers HEs GE WH
24 fat library® AFshe] o]2RH HAY FAAAS Fust YL WY
stich. #A 9 fat library2HE QoA e FAAE AWAEANAN Fo] L
X e FAAY Aolmz AW, FAWTA, 42 5 AAEAR A9

o] A& 7HeAol = Zﬂo]‘;}.
8 HA o FE

2 deA gl =
cDNA hbraryt—:r_ A A} 3}
232 B9 fAAE Fusigon), 7 F AR vsEd F2eA 9
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A dERE Ao o] &5 So|3t A= galectin 1+ H A+ Tail-PCRE 4}
ol)&t cDNA libraryEHFEE o]z FHom™ galectin, adiponectin, ef-hand

B A
bind fr##= TAIL-PCR w422 2o{2 clone 7 744 sequences &
18ti, SNPE FdtH, 33 2SS gdste A Fdse A9
AAG AT BAPLS FHFAL

1. Fat tissueZ4%H total RNA ¥¢

cDNA library A2& 98 BerkshireZ2< E%3e £ 24 x9x3
NFH S -80C W HASIY. 28 b 1~3g9 AW ZA S 1
£ 4 '5'}0% 15mé conical tubeo] % 31 TRIzol-reagent (MRC.Inc) 2~8ml& #71%
t}-S homogenizer® ZAL A3 7 T 1027 AN AAAZ UL
13000xg2 1023 4ColA QAR s 4200 A5te) 15m tube $7 ©
et Chloroform 200~300idE AH7F3E T A2l A 10.11__% 2 x| Al 9] 31
13,000xgel A 1027F 4C2 94 2a)ste] Be A2 150 twbe2 &7

T
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AlZzdlnte. 271 & 1 5p) tubeo] isopropanol 500 H7lste] W4 I
, 70% B S ¥ uE o] g4 8 ANA
4= total RNAE 29o] 0.1% DEPC-water 20l =it}
223 total RNAE formaldehyde geldl 7] 9 &35t Z3E &Q38H 1,
spectrophotometerE ©] &3t AosmmN Al T3 5=E total RNAE A =s3 T

>,
Y
0
djo
ot
OfNs
£
o
S R
— SL‘

O

2. cDNA library A%

=2 ® total RNA % 100ug/ & #38te] 'SuperScript'” plasmid System
kit (Invitrogen, USA)E ©] &3 reverse transcription®® cDNAE A 5ol
mRNAS] Not I primer-adapter® #9°] first strand® ¥AIstE, o|2H-H
second strand® #4359 T4 DNA polymerase® double strand cDNAE &4
stA Tt

cDNA %4 kitE 0] &35} CDNA7]' Ao X H O]E-‘?’—Ei libraryE T %3}7|
& ‘SH Not I adapter & Sall adaptera = C‘f}/ﬂ NotI &% digestiondt St I
2 -2 ?5'01] column chromatography' H“%‘..ﬂ ©2Z Notl-Sall ““40] Z%EJ TE‘J 7}
%“3}% =718 cDNAE Mesle o 7)o plasmid pSPORT(4.1Kb) vectorE ©
£3le] Notl-Sall -Cut® cDNAE &4 ligation 33t o] Aol DNAZL
vectorell AU HA ¥ vector¥te] BHA] E& self-ligationo] €ojg +% Ut

Ligation ¥ 1%l cDNAZE electroporatord| A E. coli (XL-1 Blue competent

cel)d| transformationdte] LB-ampicillin agar 323 B}X9] plating3} % T},

LB-ampicillin agar ® Ao A& vectorZ A}£3 plasmid pSPORTZ} ampicillin
of AAAEE 7IA o & mAEEY 292 i %87t 98+ clonest

= @71 A8 e

3. Cloning & Sequencing
AlZtd s Ale] A2 el cDNA library 258 FHAES GR37] 98
cloning & A A)&tiL, A3 cloned] W3lA] sequenceE 29135} th.
LB-ampicillin agar plate®l] spreading3] =& clonel.ZHE DNAE %3}
7] 913 mini-preparations &+ t. Transformation® 2 LB-ampicillin platedl
platingste] YENYE cloneg& B E oA NY vellow tipS ©]-&3A colony

- K7 =~



& AHSIA 4l LB broth7l £ A& test tubed] ¥l 37CTolA 12-144%h
<t vi%3 T mini-prep kit (SolGent Co., Ltd)E o] &3le &4 DNAE F

23 AAE DNA 9 dBE FHEY EcoRIH# Xhol AgsL=E A

&l agarose geldlA vectord]l £¢]3F ESTsE #1353t Z3 F DNAL
A7]7F 500bp ©]38+¢] AL sequencing S A& data A o] o]Hrl Wi

24 500bp ©| A ATE HAdste] -80CHA BT BAIF .
Ao}z FAA A Vectord] U+ primer sequence® ©]-83te] 3H H

clone®] DNA sequencing< 3334

4. Fat libraryE 455 2133 clone

zluke] AgtAdoly 1 ¥d mechanisme 3% AH E 5SS $3 Berkshire
of AW 2AAM F=F total RNAZFH 457 cDNAZFH library S
A &8t cloning ¥ mini preparationg 3 95719 #AAE cloning 3} %3 .
loning® 957K % X}el] ‘:HEHH pSPORT vector®] &35l primers 0]%'3}
nucleotide sequenceZE 913} 1, Gene Bank Search (NCBDE T3 73
I3 F7IMEY A S s 2 23, AgE cDNA library =
o] cloneo] FHEHAAE F57F o TEEHAA= FHAE A LA

T840 e FdAES AASe #H#HAY A3 dAAo] 3
2 FAEAAE B FHAE HEEUT (Table 10). Table 109 =
3578 FAAF cloned| © 3 GenBank blast Ao & Aoz FHRe 7]
3} accession number, sequence AFH|E(identify), +AFSHAl W& sequence®
position =< -1-5'5}‘4]‘3}1‘1}.

T35k =R e fat library 258 &HE 5432} clone W& S vERY
H o2y 2o 7oA 8/ e FRAEC] & HAL, HAAAM 107 A

®

2

hY —[E py
A
g

of  Je o

transcription factor® Az 171, €98 A4 F
domain®] F&A 17, AES FAHFH FJIdEF ZXHST tazarotene, tumor,

sparc-like 19 A= 471, 71Atel g 17), 3t AV Thald oA %)

AC)
1o,
o
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2 JeElgd, 8o s HX oA Ed 1070 fFAXE AHEH Xyo
hALZ A Y AFo] 9+ adiponectin, galectin-1, ed-hand band® A 371,

Hodm Aol Q& ISG 129 #FAA 174, 71550 ofd ¥R &L clonel

ME YeEtstt. &2dlA Fdd 762 88 AHEY 253 dd40] A
leiomodin-1, myosin heavy chain 118] A} 27, Al =] dlAle #&Eo] Ql+=
fucosidase, succinate® FHA 271, FAxe ¥y 9L dAd #AI:
helicase, integrin®] Az 27], 7F4e] wwd {42 1712 ety 2 e
AE #d FAAE AHEY, oA 53 Aol daA o] gl collagen
T 42 270, 715l BRI A 22 cloned FAR 17, T ol AxXEF #
o] Q)+ elongation factor 19 2=} 17], o] FollA A AAAH - &

o] ¥ elFAGY F3A 171, HelMde 7Hde @9d Fdx 12 e

S R

N
e,
X,
(s}

go] ANE EuL HA9 AW 2o go] BHH AL FAA
2 4zgolA, 53 s1Ee 444 duE 2oz Adel druz

o Flo] Hojxl= 3709 adiponectin, galectin, ef-hand bind &XAE Ads
Tt galectin A A= Tail-PCRE F38te] oln FHEO lor =z fat library
2Ry AAHoz Snd F34 AT o] 24 FAA A FAY

o] &5% A 27 Mu Iy M) o] gatnA thgo FHA YL

7} A
1
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Table 10. Genes obtained from fat cDNA library.

clone | : A P
N - Acc. No. Function Identify |Position
0.
| , - | Homo Sapiens G patch domain ct}ritaining 2, o |
g1|27769216lgb| | | 228/263
15 | mRNA (cDNA clone MGC:47636 - 218-477
BC042193.11 (86%%)
IMAGE:5532608), complete cds
. gil42734429|ref| | Homo sapiens polymerase I and transcript release | 117/132 488618
NM_012232.2] factor (PTRF), mRNA (889%)
. g1132347734igb| Sus scrofa clone UMNp644.gcg microsatellite 320/321 49-36%
| AY285441.1] . | sequence |  (99%)
_ PREDICTED: Bos taurus similar to smooth ,,
g1]76653030|ref]! _ _ _ 81/88
90 muscle myosin heavy chain 11 isoform SM1 66-153
- XM_608513.2| , (9296)
(LOCB30050), partial mRNA
PREDICTED: Bos taurus similar to Plasma
. gi|76626174|ref] | alpha-1,-fucosidase precursor (Alpha-1L-fucosidase| 297/342 =390
XM_593801.2] 2) (Alpha-L-fucoside fucchydrolase 2) (86%)
| (LOC515729), mRNA
o5 g1|53134244lemb|Gallus gallus mRNA fcjr hypothetical protein, clone 366,390 | 44-533
AJ720655.1] 22014 (9B%) | -
g1l49589511gh|A | . o 393/451 |
68 | Sus scrofa mitochondrion, complete genome 110-557
F034253.11 S | : (87%) - '
| 3 gi|1848263|gbl/U7! Human tazarotene-induced gene 2 (TIG2) mRNA, 39/39 >
7594.1/HSU77594 complete cds (100%6)
o1 21167971791 |dbjl QtsA-14492, similar to human hypothetical 129/129 806
' AB179187.1] protein FLJ20519 (FLJ20519), mRNA (10096)
- gi|523518611gb| | Sus scrofa galectin-1(lectin galactoside-binding | 212/218 281-505
AY604429| soluble 1), mRNA sequence (97%)
g1|42627840\tpel _ ,
TPA: Sus scrofa mRNA for putative 1SG12(a) 457/466
03 | BN0O00245.11SS | 63-526
protein (ISG12(a) gene) (98%)
C000245
y g1/57157218|dbjl| Danio rerio mRNA for elF4G-related protein 47/47 19-58
AB096100.1] NATI1A, complete cds (10096)
o8 0142734311 |ref] Homo sapiens vestigial like 4 (Drosophila) 65/69 00-368
NM_014667.1! (VGLL4), mRNA (9496)
o gi|76680712|refl | PREDICTED: Bos taurus similar to Leiomodin-1 126/136 0-905
XM_610600.2| |(Leiomodin, muscle form) (64 kDa autoantigen D1)| (92%)
- gi|76677535ref| | PREDICTED: Bos taurus hypothetical LOC507649 | 123/134 436568
XM_584302.2 (LOCH07649), mRNA | (91%)
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Homo sapiens cisplatin resistance—assoclated

239/264

- 61 -

1152426741 ref|N
88 gl | [re | overexpressed protein{(CROP), transcript variant 1, 80-337
M_016424.3| RNA (90%)
67 gi[518326101gblAY| Felis catus elongation factor 1 alpha mRNA, 459/480 103_579
7127901 complete cds - (95%) |
- g1l62530179|gblAY| Sus scrofa lectin galactoside-binding soluble 1 | 150/151 o406
885253.11 mRNA (99%%)
7 gi]73998927|ref|X | PREDICTED: Canis familiaris similar to Protein | 256/306 o
M_5H35041.2] Cl0orf86 (LOCA477849), mRNA (83%)
. PREDICTED: Canis familiaris similar to Collagen
o1|74004798|ref|X , _ ‘ 312/336
78 alpha 1(III) chain precursor, transcript variant 12 73-408
M_858055.1| - (92%)
| (LOC478835), mRNA
. | PREDICTED: Bos taurus similar to chromodomain
gi|76643515|ref| X _ o _ , | 386/429
85 helicase DNA binding protein 3 isoform 3 47-464
M _611822.2| (8994)
(LOC532673), mRNA
_ Homo sapiens tumor differentially expressed
g1/54261650!gb|BC ‘ . 233/245
87 2-like, mRNA (cDNA clone MGC:90340 62-306
084580.1] (9596)
IMAGE:6500683)
- gi|b2351899|gblAY|  Sus scrofa clone rthid016b_n3.y1l.abd, mRNA 503/507 -
610317.1] | sequence (99%)
H ' SPARC-like 1 (mast9, hevin),
£i[21707435]gblBC omo sapiens ike 1 (mas evin) 497/455
6 mRNA (cDNA clone MGC:45264 83-564
033721.1] - | o (8R%)
S - IMAGE:4939390), complete cds | | |
10 | gil74356516]gbIBC " Bos taurus ¢cDNA clone MGC:129100 504/534 1600
104538.1] | IMAGE:8121892, complete cds (94%) |
gi{h08R1969|gh|X | ‘ _ _ 301/326
95 M165930 EF-hand bind, variant, partial 1 (889%) 51-350
6 1150978939 ref|N Canis familiaris collagen, type I, alpha 2 542/597 65660
M_001003187.1] (COL1A2), mRNA (90%)
g |#15235198LIgbIAY|  Sus scrofa clone recc2803c_kBylabd, mRNA | 415418 | |
610349.1 sequence (99%)
1152351872[gb|AY 522/525H
14 o 989691T Sus scrofa adiponectin, mRNA sequence (99/%) 61-584
- 0141386714 |ref|N Bos taurus integrin beta 4 binding protein 527/580 84-6E9
M_174830.11 | (ITGB4BP), mRNA (90%6)
8 g1/31342657|refiN | Bos taurus succinate dehydrogenase flavoprotein | 465/526 60-580
M _174178.2] . subunit A (SDHA), mRNA (88%), |
- o1|55167421|dbjlA Sus scrofa IgA C alpha mRNA for 490/494 o4
- B194101.1] immunoglobulin alpha heavy chain constant region| (99%)
" gi|76659019\ref| X PREDICTED: Bos taurus similar to plastin 3, 318/357 (11-459
M_R76831.1| transcript variant 3 (LOC505687), mRNA (89%)
24 no match NMOO1 990
19 no match NMO0Z - 812
12 ‘no match NMO003 600
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clone 5 galectin FAAE

M Ad<s AsUa, T2 FAA

Table 109 &HE clone %
match gene€ GenBankdl %%
Tail-PCR¥ FHHo| Ued
o Bg gL the gk

ATE T3 FEHNY ;A 3749 no
2l

o
U
8
N

1) Adiponectin 2=}
cloning £4& %53 dojd FAARZA 1044bpe] Z
GenBank (Acc. no. AY589691)l] T &
A3 FH3H Aol glo] L Ag of
2o} ol AT & YA B AT Fat library2HE 9o}z Adiponectin

FAAE AR BAF AR dAYE FHE £ A& candidate gene o B T

Adiponectin 5 =}

ol Rt & AellA

it a2
L2 H
2
o
r2
X
L)

Rdiponectin 1 GGCCACGCCTHTINCTAATACGGCOEEN T TGEGGEECEGGCCATCCIGACTECAGTCTGTGCGCTLIGATTC 70
]lYﬁ 3 g a9 1 l VB mA AR EEP NLE NEE RNL MR DERG AR A i Akd kek BV EAR SR WS NN N NS SEP N RNE AL ANL LAR NEI Rl kil A nnd dEr mEm G e I R NN EKP EEL KER EEE KEK AEL oKD LAEE D AUE BRI mrd hrm i vAR W AT mm mar SRR LEE RS ALK ERE LKL FLL LM AL ARE dde l
Rdiponectin 71 CACACCTGAGGGGCTCAGGATGCIGTTGTTGGGAGCTGTTCTACTGLTACTAGCCCTGECCAGTCTEGEE] 140
AY589691 I e CTCABGATGCTGTTETTEOGAGCTGI TCTACTGCTACTAGCCCTGLCCAGTCTCEEE] 58

Adiponectin 141 R&ﬂECECCG&GAAGECTGG&GC&CTAETGECE&TGCEE&&GGGGGCCTGCECAGGQTGG&TGGEGG 210
ATH89691 59 2 Q&&&EC&ECGAG&&GEETEG&GERET&ETDCCC&TGECCR&GGGGGCCTGEGE&GEETGE&TGGCEE 1248

Rdipomnectin Z11 TATCCCAGGGLATCCTGLLCACARACGETACCCCAGLGLCGTGATGOLAGAGATGGEGTCCCTCGLCLGAGAA 28D
ATHE9631 129 TATUCCAGGGLATCCTGLLLACAACGETACCCLAGGUCGIGATGGCAGAGATGGLCTCCCTGLUGAGAL] 198

Adiponectin £81 GLTGAGCGRALCLANATACAGETCTTACTCRIICCHRAGGGT RACACTCEERAATCTCCAGTCACTGGGGTT) 350
ATHE9691 15% GLTGCALALAGES ﬁTﬁCAGETCTTAET COTRAGGCTGACACTELGCAATCTCCAGTGACTECLETT] 268

Rdiponectin 351 AAGETUCCCGACCT T T CCCALLAATCLUGEECAGAARAALLGAGALCLTCEAGARLGUGLLCTATGICTACT] 420
AY589631 2693 ALGETCLUCGAGGTTTCOLAGGAATLCCOGEGCAGAALAGFAGAACCTGGRAGRAAAGCGCLTATLTLTACC] 338

Rdiponectin 421 TTCAGCATTCAGTGTGCLLCTCCAGACTCGGETCACTGTCCCTAACATGLCCATTCGLTHITACCAAGAT| 490
AY589691 339 T T CAGCATTCAGTGIGLOECTERAGACTCEGLLTCACTOICCCTAARCATGCCCATTCCN TITACCARLGAT| 408

Adiponectin 491 TTCTACALTCAGC AARYICACTATCATGTCACCACTGGLAAXT TCCACTGCAACAT TLCTGGGLTGTALD] 560
AY5896931 4103 TTCTACAARTCAGCASR ACTATEATGTCACCACTCOCARATTCCACTECAACATTCCTGEGCTGTAL] 478

Rdiponectin 561 [ACTTICTCCTTICCACKI CACGGYCTACTTGAAGGATGTIGRAGEGTCAGCCTCTALAAGAAGGATAACGGCTE €30
AY589691 479 PJACTTCTCCTTICCACRIT CACGGTCTACTTGAAGGATGIGAAGGTCAGCCTUTAC BAGALGGACAAGGLCTG 548

Rdiponectin E&31 ACTCTTUCACCTACGACCAGTACCAGOGACRAGRATGTGACCAGLGCUTCTGGCTCTGTGCTCCTCTATCT] 700
RY389691 a9 ACTCTTCACUTALGACCAGTALCCAGGACAALAATGTCCACCAGGCCTCTOGGCTCTGIGCTULTCTATCT] 618

Adipomectin 701 CaCAACCLCEACCAACTCTCCGETCCAGGLATALGLOCATCGAAGAGRATAATGCCGTCTATGCTGACEAT] 770
ATYH89691 19 GAGALGCGEEGACCLAGTCTGGO TCCACGCATACGCGLATGAAGAGAATAATCCGGETCTATGETEACAAT] 688

Adiponaectin 771 TERATRACTOCCATC T TCACAGGETTCCTICTCTACCACAACATTRGAATCGATGAGCACTCCCALCTCAGA]| 840
RY589e921 683 TCAATCGACTCCATCTTCACAGGETTCCT R TCTACCACAACATTCAATGATCAGCACTGCCAXCTCALS 758

Adipomectin B4l [GCCTCCACCAGGCTGAGGTCTTCAGIGTEATTAGGAGACTGAT TOGATTATHIAATTGGAGGGCTNT AL 910
AYS89691 TES  [BCET T AT G m v o o om o s 1 s e o e o o o e e £ 6 0 e e e . o e 768

Rdipomectin 911 CATTATTCATTGATTGACTCATTCATACCCAAATATCTTITTTTITTITITTTTITTTTTGCTTTGGITTTT 960
AY589691 TG o o o o ot o o e S 1 00 1 e o 2 s et r 5 )

Adiponectir 981 TTTTATAGGGCCTCTIGAATCTACTCTTGATCTTTAACAATTACAAAAAAKARLAALNLA 1040
AY589691 FEB  —— e e e e P o e 768
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2) ef-hand bind &3 %}

ef-hand bind %A+ cloning &4 & 3 ¥4 ﬁz}iﬂ 450bp 2] Z ol i
0, 2 AN dojd $Mx 9} GenBanko]l $2® $A4se] homologyE 9l
sl 2 A A3 ddAe] glo] §9F A I F
library 2% 8 Q% ef-hand bind #d A= A8 FAEA
4 9= candidate genel.E EH Eo] X} ZA oA F
B3kt

3) No match F&a @714 <

Cloningg %3] &239 #x2 HFHAEL NCBI blast searchE E3] 37§
AR A E4S A8 Beh 2 AR okg7ix AN FEH oA
A Fe FAAAL L F UUL, B ATE B3 QoW AAY AF 2R
24 GenBankdl 5239t o] $A4Sd 3 ATE AP )5S I
A8 4 UL Aol}, AR cDNAGM T 718 RAERE FalA AW WY

3 d9E FAAES Fu FPoni o FAASY dHME AF o
AT A st Aot}

Z FAAES NMOOITEi NMO037+A] Jol& £ o NMO01E 990bpel
FAR MEoley, NCBIY 5538le] bankit 91471608t numberg® Fo 1
grth. NMO002+ 812bpel =k A dolfl e, bankit 914720 ©] {th. NM0O032

. 600bpe] &AAFACm, bankit 913121 o]tk

+ dEA dojdd Y Ay AR €471 Ed GenBankel T 531

AR Acc. nool| W3t AR Y& oS3 )

aie
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B NMOO1 ---> GenBank bankit no. 914716.

Submission 1 of a total of 1 submission(s).
——You have requested a release date of 6/1/2008-~

LOCUS bankit914716 990 bp mRNA linear MAM 20-MAY-2007
DEFINITION Unknown gene in berkshire pig.
ACCESSION 914716 |
VERSION
KEYWORDS .
SOURCE Sus scrofa
ORGANISM Sus scrofa
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata, Euteleostomi;
Mammalia: Eutheria; Laurasiatheria; Cetartiodactyla; Suina; Suidae;
SUuUs. | |
REFERENCE 1 (bases 1 to 990)

AUTHORS Kim,C.W.
TITLE Unknown gene in berkshire pig
JOURNAL  Unpublished | |
REFERENCE 2 (bases 1 to 990)
AUTHORS Kim,C.W.
TITLE  Direct Submission
JOURNAL Submitted (20-MAY-2007) Department of Animal Resources
Technology, | |
Jinju National University, Chilamdong 150, Jinju, Gyeongnam
660758, Korea, Jinju, Korea
FEATURES Location/Qualifiers
source 1..990 |
| /organism="Sus scrofa’
/mol_type="mRNA"
/db_xref="taxon:9823"
BASE COUNT 289 a 190 ¢ 210 ¢ 301 t
ORIGIN |
1 gtgttcaaaa aagggcectgt tcgcetttaaa ggtggcacct cctiggagec acaatcatta
61 ggaagaaacg attctcctac caggcaactc cagctggtac cagagatatc gaagtacagce
121 ttgggagaca atgctttaaa cccactcttg tittaatctt tattcttttt tctitcttet
181 tttaaaaaat ataagctatg gagaaaagag ggagagaaga gcgagttage tccttgctag
241 tggttactta ggaaggtact ggacatcatt gtatticttc ataacttgct ttacaataaa
301 aaattgcagg gcatacatca gaaatgctct caggtigaca taatggagtg titctttacc
361 atcagcgtga ttattatttt ttactatttt ttgtgttgtt gtttaccaga tatttttctt
421 taaacagact cattitttaa acttaaattt gtitcaaaag ggaacttttt ttgctgetgg
481 taactgacaa catgtatcac ttgctgccaa aaatagaaag tgactgtgaa aaataaatct
541 gctggggagg ggtcctccat  gcetagtgtca ctaaggcetca ggacctgaga
tctgtctetg |
601 gtacaaaatg aaacaaacaa gtgtttgaaa ggigttaaga ccacaccagc accaccctga
661 gactttgtcc  ttgacaatca  ggggtgaaag gaacaggaag  aggagtaggce
tgcccaccaa |
721 agggtgtgee tcacacgtga ttcgaaggcec acgcagagtc atctcctgee acccgtggat
/81 cctgccecaca gtgagcetgat ggtgtcccac tgacccatic ttcagatgga gaaacagcect
841 ctgagagtitg aatigtcttg ctcagtigtca tigatctgga tgtttgttgt tgttitaaag
901 acagtgtitc ttgagtagca gcgactgttc caccttgetg ttttaataaa gagtictatt
961 ticatatact aaaaaaaaaa aaaaaaaaaa
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" NMOOZ ---> GenBank bankit no. 914720.

From gb—admin@ncbi.nlm.nih.gov
m==================0 Pankit914720 |
Submission 1 of a total of 1 submission(s).

--You have requested a release date of 6/1/2008--

LOCUS bankit914720 812 bp mRNA linear MAM 20-MAY-2007
DEFINITION Unknown gene in berkshire pig. | |
ACCESSION 914720

VERSION

KEYWORDS

SOURCE Sus scrofa

ORGANISM Sus scrofa
Eukaryota; Metazoa, Chordata; Craniata; Vertebrata; Euteleostoml

Mammalia, Eutheria; Laurasiatheria, Cetartiodactyla; Suina; Suidae;
Sus.
REFERENCE 1 (bases 1 to 812)
AUTHORS kim,C.W.
TITLE Unknown gene in berkshire pig
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 812)
AUTHORS  kim,C.W,
TITLE Direct Submission -
- JOURNAL Submitted (20-MAY-2007) Department of Animal Resources
Technology, -
Jinju National University, Chilamdong 150, Jinju, Gyeongnam
660-/58, Korea, Jinju, Korea
FEATURES Location/Qualifiers
source 1..812
/organism="Sus scrofa"
/mol_type="mRNA"
/db_xref="taxon:9823"

BASE COUNT 225 a 145 ¢ 156 g 286 t
ORIGIN

1 gccttcetgt ggtctaagac agcaattacc gegttgtagt tacaggaata tcgactttgg
61 gatcagattg aagotttgga ttctgecttt gttcttaaaa tctctgtaac gaatcagagt
121 ctgcatttce agttgttacc ttagaggtaa taggtatagg gttattataa gaattaaatg
181 aaattatgtt cctttaaaca cacagcagcg ttgcttctgg cccttaataa aggcttcata
241 aatggaacag ttgttactgt gataattatg tctttatcag tatggcctac aattgtcttt
301 tttttttttt tttagcetgtt tcacattact gttgttcagt actttcataa ttaaattata
361 ctagtgtctt tatcagctta gccactctgt aggcetttcgt ggcettcecee acatgacccea
421 accgtacgtt ttgaaagcca accccatctt ttcaaggcetec acctcatcce gtgtatcettt
481 ccccacaagt titttacctc aattcttggt ttcagaagta ttttattcte tgtgatggcea
041 tttgttacgt tggcatttgt ttgattgtgt atgtgatgga aacttaaata ggaatagatc
601 acttgaggag catgtaaaga ggtgggggtg ttttgagatg tcccagagee tcagaaaaga
661 agaagacatg tcagatgtca ccccatttge tatcagagtc cctttcaagt gactgacgta
/21 tgtaaagaat gaatgtggac gtcagctcac tgatgatttt tagctataat agtttatatt
/81 taaaaaaagt ticttgcaaa aaaaaaaaaa aa
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B NMOO3 ---> GenBank bankit no. 913121.

From gb—admin@ncbi.nlm.nih.gov
=======z===========> hankit914722

Submission 1 of a total of 1 submission(s).

--You have requested a release date of 6/1/2008--

LOCUS bankit914722 607 bp mRBNA linear MAM 20-MAY-2007
DEFINITION Unknown gene in berkshire pig.
ACCESSION 914722 |
VERSION
KEYWORDS .
SOURCE Sus scrofa
ORGANISM Sus scrofa |
Eukaryota; Metazoa: Chordata; Craniata: Vertebrata: Euteleostomi;
Mammalia; Eutheria; Laurasiatheria; Cetartiodactyla; Suina; Suidae;
SUS. -
REFERENCE 1 (bases 1 to 607)
AUTHORS Kim,C.W.
TITLE Unknown gene in berkshire pig
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 607)
AUTHORS Kim,C.W.
TITLE Direct Submission
JOURNAL Submitted (20-MAY-2007) Department of Animal Resources
Technology,
Jinju National University, Chilamdong 150, Jinju, Gyeongnam
660-758, Korea, Jinju, Korea
FEATURES Location/Qualifiers
source 1..607
/organism="Sus scrofa"
- /mol_type="mRNA"
/db_xref="taxon:9823"
BASE COUNT 133 a 196 ¢ 152 g 124 t 2 others
ORIGIN
1 ggagaataac gaggccggcg agaaaaggcece atccctttac tgtgaaaagce tgccctegtg
61 caacaccctc tccticcgag gtgggagaag ccaggcgggg cccgggacce cgcgcagegce
121 tccecggcagg agcetgtggece cgtceeggtt ctggtgetge ccecgeccace cgcecccateg
181 gactgtggtt ccagctcagg aaaccacagc gcagccaccce aggagtgaca acatgcaccc
241 ccccacacga ggactceccg ggecacccectg gagacggagg cttgatcttg ccaaagaaaa
301 gtctggcettc gegcetictic cgaacccagg atgccagceat cigccgacga cgctegttcc
361 cgcctcttca aaagcaaagce cgttcggggce gtggecgaggce gegtntaggt catgtgatte
421 cactttgatt tctcacccecg cccgegtecet ccettteegte tgtggatetg ctectectct
481 ggtccctgeca aagcetgttgt aatttgtact gaagtcaaaa tgigtcctgt tctcccccag
541 accacttagc tatggtatat tgcaataaaa ttactictta tatthngcaaa aaaaaaaaaa
601 aaaaaaa |
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A 4A FAZS AT A

3 AAEAN & d#AYo] & DNA marker FHA FrRHAY
A 709} fat cDNA libraryol 4] X EH AR 370(2 F galectin® A= T&
ol yetgth EF 9749 FAAE U oS e dIS 5AES &

°15t7] 938 southern blotting, northern blotting, RT-PCR, real-time PCR,
western blotting ¢ o2 7Fx] BAAAERH 7|Hd AT A7 E TSI

0] aruEe %—ﬁ}oq A SR BAo] 3 74 FAAEY YuE
t& 7 711%011 g8 758 3

1. 23 A F

Mgl A ze] DNA, RNA, 7181 Proteindl Aol &z wdokag &
A7) e APEZTL AZwAe AH  BerkshireE#} (F)7}ok&E 9
YorkshireZ& ol&3t3 0. zZ+2Z 60kg, 80kg, 110kgAldl 3F4

S ©

= .

ZA Z22& AFse AHAALZ 47 80T 2#edo F F
A

2. Southern blot .analysis

Cloning ¥ DNAS 71%& 2437 98] 94 o x50 HA
genomedl| EA|S=R LolR7] 3| Southern blottingS AAlstGth. Fat
cDNA libraryol Al &rA 37§ <] %7‘42}%% grle] 2HogRE A4 {3
AR o2 genome Wol| EA3tEA9 JRE #<Q }7] 23t Southern blotting
Ao A2lsti TAIL-PCR #4102 dojx 970 SR o] thsiA 3 A A s}
yia=y
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7F. A W
1) Genomic DNA &%
Genomic DNA E—E e 2 figure 2 Ve Genomlc DNA Purification
Kit(Promega, USA)] o1& %8¢ ol 8ehgl3, 8o 300u0] thals tHer 03
/il H5%2 DNAE 94& F A
‘228 genomic DNAE N'-membrane?] %7171 Aol w29 o2 <
3tadth. DNAE A3 v=& #A8oF i, 24 DNAfﬂ 552 EU5A
o] Fojof &m, Ral® DNAS 57 o}ie kol cE7F 9ol
213 o 0]%1-’401?‘ T f17] v &9 agarose gel 7 7]‘3&154 sped‘mphotometer
oF A

483 2o ¢E 2 BQF g

-I—d'

2 HE genomlc DNAZ promega kitS o)l gste] 23 S
BamH I, _z_coRI, Hindl, Xhol S22 enzyme cuttings 4 ~ 6417 AE 37
Tl A AAsAT}, zhzh A e Eﬁ:i cutting® DNAE 0.8% agarose geloll 30
VoltZ O/NOZ running 39t I ¥ EtBr staining®® genomic DNA
cutting o1 %5 &<l AT

3) Southern blot A2}

gd gelx e 2719 blot A2E #H3l A& B&3| FAHSL B
H T2 gelsd AE E double strandE single strand® WA A 77 9 5Hed
denaturation solution®] 2084 33] staining 391, THESFZ A Hojd &
A& Al717]1 Y38t neutralizatiom solutionS 2024 33] staining 3F$3 .

N'-membrane©) transferr7]17] 938t gel 99 geld U3t ma712 A
9 3M paper® €83, 1 o £IF Av]Y Fo| §Le LR 1Y O
10X SSC bufferg ©o]€3] DNAES N'-membrane®] transfer A|# Southern blot
= Al 23R

4) Hybridization ¥4
G2 H gels &8 £ (Denaturation solution, Neutralizaton solution)
23 5 7tge] DNAS & Jlges wWAA L, nAst Az o

N -membrane®| transfer, UV cross linker® I3 AZth o|&EA wES

glo o

2
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N' -membraned] Z 24 ¥ DNAol WAA ZEHUA PPE 2d hybridization

5%t 21 ¥ membrane washing< % Us X-ray film Ao 3 ¢43 &
Sk =
12 R i

Figure 112 gDNAE A|$t §4A2 173 Zéf’iﬁi@i geld] A7]9%F Ao
o}, figure 1194 XB.+= ule} 2o} genomic DNAT %3] 7| R s Ay 9 o).

(A) | (B)

Figure 11. Restriction enzyme cutting of Genomic DNA.,

2 35 A7) GEZ gel2 o] &3] blotE AFEFRL I A figure 129
#Zol TAIL-PCReA Ao 778 FH2 BF =22 genomeollA FA AR E
A% 5 YUk 0] 43 restriction enzymee BamHI, EcoRI, Xhol, HindIIZ
Al genomic DNAo| Z}7} A g|sle] F&3] wdstel Add AL #lsdoh 7
N A "dFEEo]l 1 copyEA SASIAT. restriction enzyme©] uhe}
genome®] A ¥ 27t UENE £ oenz 25 2709 ARFTAE A5

A 3l 3}

st A& A3E €2 5 AR TR FHA

o southern blot 418 A

southem blot
ARG AT doidol AHA x| 7] A 71He 7z Edist @ Aol
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Figure 12. Southern blot analysis of genes. (A) Galectin-1, (B) Urate oxidase

C) OTF]1, (D) RXRB, E) PQBPL, (F) NM004, (G) NM0O05

3. Northern blot analysis

AAEA A% Sol FAAC s RNACl tj# FAX WIS e

A& Galectin-12 Adiponectin & A2 Northern blotting= < 3¥3% %},ﬂ, ] Z]
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ef-hand bind, PQBP1, RXRB, OTFI1, urate oxidase, NM004, NMO005 RVSI16l,
VCAMI1 F7AA+ RT-PCRE 339t} Northern blotE o AlHm E&40] &
RT-PCRE #2 sdaon, %8 28F4e BAse 44923 du4e

golaty AARA S48 9A A ALY B2 o] &)

7F. 947 "9y
1) Total RNA preparation
Total RNA #3g HH& cDNA library A& A] o] 839 Trizol reagent
2 o]43 Wy B84 FPFHAHY. 2AY FAA FHYAL @3}y

A Berkshire®t Yorkshire &% ¢ 60, 80, 110kg H A& <5, A2 3

W73 (Liver, Heart, Belly)® AHsgxn, AH =4 Aqdrz2 P55
80Tl B# duch WE Byd 22 gxpabmolA grindingste] 02 ~

0.6 =9 FA | TrizolS #7138 3 homogenizerd] thA] £33 3 total RNA

H

g F8/A % 3 Figure 13 AZS total RNAE A7] 953 Aol

(A) _ (B
Berkshire - Yorkshire
Tenderloin Backfat Tenderloin Backfat

60kg 8O0kg 110kg ©60kg 80kg 110kg 60kg 80kg 110kg ©60kg 80kg 110kg

(C)

1 10kg Berkshire tissue
| i __H art Bell

R e e e

Figure 13. Results of total RNA preparation. (A) Berkshire, (B) Yorkshire, (C)
Berkshire of pig weight 110kg '
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- 2) Northern blot | &}

AN#HF Ao ZHE TRIzol-reagentE  ©| &3 - total RNAE #2]stiL
RNAE #A7|dso= U3 o5 AFHA 1.5% formaldehyde geld A 6-74
2 AR A719E @ ohe blote] HRE 271F A6 WEW 22 gl 4T
A7]2 ddatd.

N -membrane®| transferA]717] Y3t gel Yol geldt 5UI A7|Z2 At
2 3M paper® £33, 71 9o FYW Av)e] Fo] BLL @Y. 1A gL
10X SSC bufferE o] &3 DNAE N -membraned] transfer A]# Northern blot
S AAstgnh ' '

.. 3) Probe A4 2 Hybridization ¥4

' Southem blot®} Northern blot] hybridiZa’titm% A 7] 7] —'.:’4"5'}0‘-1' o} table
119 2 WY o2 target DNAE ZZ§ 9& g I3 wgow 2764
=3

A A3 target DNAO random primer lpﬂa SE7F BE 2o we A A

Il 1ce°ﬂ 5% ol AR AlHEH. Klenow (MBI Inc., Canada)®t P¥ dATPZ
bufferdl 4olE o 37ColA 2A1F o4 %gﬂﬁ]?ﬂﬂr._ 1 %¢ PROBER'™
(iNtRON Biotechnology, Kofea)% o] &3t wWHSFE  probeE A A ST
Membrane®l| . probeE hybridization 3t ¥, membranes washingstil x-ray
film %ol mRNAS] T HFES Fs3Th

Table 11. PCR amplification condition.

PCR mixture(50uL) | Thermal cycles
10X buffer 5 b
25mM MgCls 1 32 _cycles
25mM dNTPs mix 4 1l 94 C 30sec
I primer  1p | 94C 5min = 55C  45sec
R primer 1wl | 72C 1min
DNA 2 -
1U/ul Taqg polymerase 02 o o 72°C  Smin
dH,0 s w o .
Total | 50 ul 4C store
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b A4 A
1) Galectin-1 gene

o] SAAE= SWR2179-R1 microsatellite 41 £33 dojx Az <k
530bpe] Z71E UENAITE Probe AZS olefl9} 2 primer S o] &3t
T, 2 =7 350bpS

Forward 5’ - tagtc tggac caagt gagag gadag — 3’
Reverse 5’ - cagca aaggc aatgc cttta ttg - 3
Galectin-1= F4A FEXo] U wAHoz HEH wdize] s HAdo

0. 25 oA ALETR 85sE dx =l

polylactosamine-enriched B QAN ES FF
e Agukge] YA Tlw, AWAE o 5
o 53 AWAZols EudveE ARE EU2 AW 2
< H| 5—4‘45’} At} (Figure 14). ©] @3’%% B &89

< TEGYs vEdG. Ty A mer v Hyls W I5dAM s
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Figure 14. Expression patterns of galectin—-1 by northern blotting.
2) Adiponectin gene

Adiponectin<= VA &4d3 93 AF gA} ZAE-& 2@ XA X
ol& ¥H|¥e= g2 Eolt}, Maeda = (1996) A ¥kZ A cDNA libraryE A 25}
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A 2SS FAAE gMs8te T APMI (Adipose most abundant gene transcript 1)
& :AY3lE= cDNAE AHLo2 E

87t A 3§ Backfat ¢cDNA libraryZ2%E Loz AA F7IAE o
3340bpel FHA F7IMERZ CDS #&& EHste & A% primer S
ol o} o] AFste HA XAZF FAA} dEFEESE EYAC

Forward 5’ - tagtc tggac caagt gagag gaag - 3’

Reverse 5’ - cagca aaggc aatgce cttta ttg — 3’

I AR PCR AHEE 750bpRon, A2

2ote AW 23N w2 EHS e

s} Figure 15914] B vjsh 72
Jom FF o vluES

AN o e

Berkshire

Ymkshire

FELRTE ol 23] A3

Figure 15. Expression patterns of adiponectin

4. Quantitative RT-PCR analysis

g1 ¥ ef-hand bind, PQBP1, RXRB, OTF1, urate

AAE o 23 A ofd GAdA offA LdHErIE #elstr] el RT-PCR

T3 A,
7k AT Y
RT-PCR

| =) Ko
2A L

by northern blotting.

oxidase, NM004, NMQ05 -

O,
=

s8] o] &= total RNAE Northern blot &2 o)A o] &3}

e A T3Pt B2 E total RNA 5ugg #3t Superscript' ™ 1l RNase

H-Revers Transcriptase (invitrogen, USA) KitE ©

second strand DNAE FstR, 7 sAAE A z+el primerg ©]

&
T

|38t PCRS A3t

Elke
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U, d+t d%
1) Adiponectin

Adiponectin A= AW AT 24, a1 duyx A H I =
Ao #Ase Ao ¥eAd Ae F2E candidate geneolt. Fat cDNA
library2 56 oz A A 037] A @ o 3340 bpel Adiponectin frAAHe] 7|4
S o] &3t & HZFZ 9 primer J%%' A 2 ste] 750bp PCR AFE2 o] tsF s
FA T

2270 FAA SRS

[
1%
ol

Adiponectin $ & x}ol] WA = BerkshireZ3} YorkshireZ 2] 60, 80, 110kg
Azarle 53 AWz gig FAA SHUEGE A 3 H(Figure 16).
g Ay AAGAEE 5d 60kgAlo] MY & H@HEE Hole AoE e

A

L3+ 110kg BerkshireF ol X s x| 9] AW FHAA SdFSs AT 234
7] ME Galectin-1 FHZe} w3 AAE 92 4 dAEd FARUE
Az AN HE e FAFS AT £ YT, Aol Hof EFstm

HAY FHAME 238 IHET s A4A ZdHAR AL 8IF F

H
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Yorkshire - Berkshire

Tendednin Backfat Tenderdoin Backiat

- tEQ &
@ \{9 AQ‘ " '&
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Figure 16. Expression patterns of adiponectin by RT-PCR.

1 10kg Berkshire

Adiponectin
GAPDH
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Figure 17. Adiponection expression of tissues in 110kg Berkshire by RT-PCR
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2) ef-hand bind
o] §-AHAE Fat cDNA library 258 dofxl = A8l FHA <&
Bl primerE AZste] #HA9 FAZL FAA LHFTS BHSAH. 0
B2 obg et Zr
Forward 5" - gagaa gogtg cagaa gcagc - 3

primer® ¢ 7| A

Reverse o' - gagcg ttagg agaac gtggg -3
RT - PCRZ THEHAY Atz 271% 406bpAth ©f FHATE HX
o] &2 A %%'540111%‘: F= 81¢1817] 98} Berkshire =&l a8
A7b S@PLS Bols Btk 1 A3 Figure 18

A=
| FAA= 2S5FAHTE XA =& %%E&% H
rl ] B}

Ef-hand/18S
31

./

Figure 18. Expression patterns of ef-hand bind by RT-PCR.

3) Galectin-1
o] FAA= SWR2179-R1 microsatellite 418 Za] dojzx <k 530bpe]
AR @7IMEZE & HEFS primer BAES A st 370bpe] PCR A HE 9
tHefM = A 23T A2 SHFAS E4 AT

mRNAS 2 U EAAT Galectin-1 $FAAE AulolA AAGARH=
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Figure 19. Expression patterns of Galectin-1 by RT-PCR.
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Figure 20. Galectin-1 expression of 't‘issues' in 110kg Berkshire by RT-PCR.

. 4) Urate oxidase

o] §HA= S0212 microsatellite £A S E3 Ao
MEBZHEY primerg A3t =HA el AL FAA dEIAS T455H.
o3 primere] W71 L olgle} 2ok

Forward 5’ - taact cattc "atacc atacc ag — 3’

4,
b
)
1o
do
rN
_>1~_I,
o,
N

Reverse b’ - agttt cctag ggtag gagaa a — 3’
RT - PCRE FEZ5olx A4E 9] A7) 400bp o3t o] ##A71 o
A o] ZZA A dHE AR = GAS 82187 23] Berkshire =F¢| tsiA A

T
AGAdy 2L W A7 9 oA

A b ddokde #@els) mokth 1 A3, Figure 21
NA He vle} Zol o] FAAE SHZRAETYE AHERAGA 5L TdHS
Hole A& ¢ F UM o] 1A A3 AU 75L& oFF Rl &
eyt AT AAGAE 283 FF T SolAQd HHYAES UeEhE AL
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Figure 21. Expression patterns of urate oxidase in each growth stage of

Muscle (loin) and Back fat (60, 80, 110kg).

5) OTF1

AR = figure 22904 H &=

Q
T

bdeh o

°

aL A}

woolo
T o
w5 N
=5
I %
N
i~
O
W o
oy o
WK RO
It
= )
oo
o=
oy =
W g
e
w1
1o
ol
B
o =
B
= X0
< X
g =
m <
MY}
0 -
(N
‘m_ﬁ I
X

&

0B o

2 gHA

.

227 110kg A] 9l

F2F2] polymorphism= &

Sin

O

o.]

)

B ojop @ Aolt},

- P
Aol

Al 7

- 80 -



* Yorkshire| |
Borkshire |

Figure 22. The expression levels of OTFl in various tissues. (A)

growth-stage and tissues, (B) growth-stage and species, and (C)

specles and tissues. Data are meanstSE.

6) RXRB
of #RAAE AE U9 o7 FEAETRY AES 24T 2ZA T A
&, B3F Tl BHEAR = Ao LA marker screening 2412 F3) Ao
-l

2l 32 #AH candidate geneo]t}, $-g
=)

S AR =7F O YIS #FAsdd (Figure 23). 1 AT
Berkshire % &2 7o WA AR A ¢F2 WA, Yorkshire FF9] Xz Z of A
e =2 TEYE FAT = AJY olHT AR o] FAHAI AxY A
A3 7 5 '

.
S T
H e B oA olg #HEAo] JE F USS FE B £ Uk H
T

il
Ale] 749 Berkshire 5% A 3Eo°] ¥, Yorkshire & Berkshireol 1
|

olt

- 81 -



Yorkshire | Berkshire

rxre

44

alt

o |  [Workshis]
0 Berkshire |

i Stman
EEORN RS

80M  80M  110M  BOF  BOF  1I0F

Figure 23. The expression levels of RXRB in various tissues. (A)

growth-stage and tissues, (B) growth-stage and species, and (C)

species and tissues. Data are meanstSE.

7) PQBP1

o] fAH A= SWRI153 microsatellite #4242 ]
Aol QA7IMEZEY primerE At H A9 2AZD FAA FHEHEFTE Y
st} o] €3 primerd @71AE L ol e #r)

Forward 5'- gcagg tcgac catat gggag -3’

Reverse 5'- gagtg agctg atacc gctcg -3’

RT-PCRZ FFHAZ AH4E9 A7]+= 380bp oiAet. o FAA7 =
Aol A A TdHEHR = ddS 137l #8] Yorkshire®} Berkshire
w50 delA AFGAES 253 AL TEYYE g8 2sko o A

Figure 2494 X< ule} Zo] o] fFHAs S524ETE AWxHdqH w2
} 5}
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Figure 24. The expression levels of PQBPl in various tissues. (A)

- growth-stage and tissues, (B) ‘growth-stage and species, and (C)

species and tissues. Data are meanszSE.

8) NMO004
B

—

R, NMO04i4 &

O:" .
1

T2 AA 600
M= ©

welA =

ju=
1.

|1=) o
2 g

7% %%%o| TAIL - PCRE®E 270 no match SA2
= SWI1806-R1 microsatellite
op 292 GenBankdll FZF AE{ejtt. No match 7%=}
2I7EA] o™ gk 7le R 9E R vkzr 7] Wil o]o] ot

Ea do

X

| -

pairs

SRS

Aol

I 8= o FARH REAH oju gt HLk ] PET. ZHA
M= o 3rE FAA disiA 4 d2E cDNAS o9l primer
o]-&% RT-PCR £4& %3 298bp PCR product® & E3te §-xx &
=48 H gkt .

Forward 5'- gcgtc cggga gaata acga -3’

Reverse 5'— caaga ccaag cctcc gtcg -3’

Figure 2594 B M Berkshire &A= A
5o A o

Yorkshire EdA & 53 AWz3A

Al

r|r

TaAY T MR Eol=
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Figure 25. The expression levels of NMO004  in _v-&fious tissues. (A)
growth-stage and tissues, (B) growth-stage and species, and (C)

species and tissues. Data are meanstSE.

9) NMOQO0O5
o] XA NM004<+ vlz7Fx 2 TAIL - PCRAA 3R H no match

|

Apolth, o) fraAe] WAME oul FRE cDNAE o|§¥ RT-PCR 24
Pste] fAA AL FAd Bt g9 primerE ol §3o]

L

RT-PCRE 483ta 301bpe PCR productsE o< 4 9t}

AZE S0212-R1 microsatellite £41S E3) dolA 3, A=) 687bp Zole 4
A

Forward 5'- aggct ctggt tctga cacct -3’

Reverse D'~ actga actgc actga ggtcc -3’

o] FAAe LHIHE EAHTY ZHdME AAGA, F5, £AFFA o

3t EojA L 1T 4 YUt (Figure 26).
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Figure 26. The expression levels of NMO005 in various tissues. (A)

growth-stage and tissues, (B) growth-stage and species, and (C)

species and tissues. Data are meanstSE.

5. Western. blot analysis
7 A9 8
dARANL AdE FAA disiA dullEsEo] LHEHEA AF

- !

Jolnuz FuE 9Ae FAR F AAYATR AVl HF o)

Aoz JAAEHE= 270e AR Galectin-13  Adiponectin® Western blot

B 89t E3] Galectin-1€& 9 #HXA A WS AEstr] A
western blot analysisS E3 f& 7‘333}'5‘}71] B kAS el Y A

dRE 7 FARNE % e - 2t Z7] Jg dde g

T OURAT mEA T AR Y JEE BolM AAEE 27 A9
e JiEsteH ol en, 7T/ FAdAE= western blote A
% AT

1) Sample v} 2 A&

Ryuz e =

Jzi.

O
=

Ho] Z Eo] F H Og-g—qlx{ 1087 AXE Azl = Sonicatorur lf}-,%-
1:1

Homogenizero A vl A8t A &

=
o] FEIWH AL ZUAHELZIE o] &3l 14,000rpm 4TAA 1087 —?:-1*” 5
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Loadingdt & 100VelA 2hr A7 %® = ZALHA G4 H% &

&ttt Coomassie Blue R250A1 0.2 gelS 2hrg A A destaining solution

13} 28 o] &8t lhr T @A geldd AAAGEE AAST GHZ

Bo] GAHAS W GNAY £FEG A Hd F& FASHG A719F
o

o] & o]Eo]A Ao L, )8 Bl AL transferdt blocking A &) o] &34t}

10 ~ 15% SDS-PAGE gel& =3 FHsta, AFE Gl S FUSE &
O

g 0
]

3) Gel Transfer & Blocking

slg wuHASe 100Vel A 3M7 E9 Ar9EE F FHEI, 3MM
paper2t PVDF membraned w82 1A]7F F¢F AA|L tA] 1x transfer
buffero] BHAA <13 t}S, 1x transfer bufferE transfer buffer tankol] -5
I 4T 100Vl A 2A17kE¢t 718 &3 A %ﬂ@%% gel Ao A membranel.
2 o) EAAY (.1‘%] Az). 28 th& PVDF membraneg non fat milk solution
A blocking A7) & TTBS Aleke] A|Hate] wula ua A 82137 9
g &9 F blote A&t

" e Fﬁ?é‘f'iﬂﬂiﬁ ot
w:mmﬁ“ — Mambrane
o — Filtar Baper

4) Antibody A& _ . _
AE FAA diEA FAE Hwisn A=A AERE HAst AEHT
Qe AFdT olF o443t western blot A4S T3t} L, T A

B4 e AflE AF AsAL ARAA A% gt PP =

-'-d

2
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szl stk Antibodyd] AZ2 @A Ao QoM P oHI FAG
HAo] gog2 BEMsluzA dte {FAdAY] AFF FAE Sk Tt A
4E A%, 52, 144 3-8 AR oig A 25

o2 #|AHAL, FH FAH JteA AR ue wlAd wygdel &<l

ags o Rolet Az Ak

2

u}) Hybridization & Development

A 23] & Westerng blotg blocking solutiondl BSAE #7}8til Zhr~o/n
Al & blocking solution® 2 #HALe] frist antibodyE A 8l3 25Col A 1
A ZHEQY S5 z9th, TTBS buffer2 15 24 33 A& % A second
antibodyE A7 &3 25CAA 1 AZbEd &5 F. I ¥ blocking
solutiong AA38tL TTBS bﬁfferoﬂ 15min?¥ 33] Aol & F 3MM paperd| X
2718 AA ¥ 9% @4e 4% 29 $9ch Amersham #Abe] ECLee)

T YUHAS A, BE 4°AM hybridization® blotell 4l ¥ AHE o]Fsle

X-ray filme.2 & Aale] _} S Aol GwlE oA WAL B B
s o
o A9 23

1) Galectin-1 |
F29 " galectin-1 FAATZE AA WA} Ho BH HojX|= AE Yo}
B7) H8 4 ARy @¥AdS FE89 blotS AR, AloEL 3

= Galectin-1 3 (Abcam, England, ah25138)& o|-&3te] ddilzl u-gy oA S
o] #HE RNA 2d%4e #9899 RT-PCRI Northern
Hall 19} T ZZ A gl THGLES FUSA
S Q1% Ao ME RT-PCR B4 A3t Aol T3l
T AN Yorkshrie Fo disiMe ST % & oo
o] ZFE U  UAT (Figure 27A). AW WH Y-S 3913 Fio s

T8, A, AR BE we BdFS FAT + AU (Figure 27B).

%

.

rlr
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(A) - Yorkshire Herkshire

Tendarloin  Back fat Tenderloin Back fat

(B)

Figure 27. Western blot analysis of galectin-1 in pig tissues.

2) Adiponectin

Adiponectin A Z}ol] A A drERANES &Qstr] Y western
blot l‘i—fﬂ% et 1 A3+ Figure 283 2t} Figure 28 & A% Be
Berkshiré@r Yorkshire %52 60, 80, 110kgAl & <53 X H2A % Vel oz
T wEde] B RNACA o pitriA 2 FE7he] oy
Mo Ao® YEtRtil, F FF 25 Do vld AR A3 g 43S
glstsint. wd SE G MR RNA Ha S g9 Fdd 298 dS
T UAAY. I A adioponectin A A= AR ERA GNA TS o] AAAHS ©

A AH o] R AL sole 4= 9)olr),

AN = =1 1. =

Y,
o
1_.!
O
™
o
>,

fo

Ry

9

uls
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- - Berkshire
(A) Tendertoin Backfat

- D - <
i Loty R 4 Y Y
I RIS S AN S

.............
--------

Yorkshire
(B) Tandarioin Backiat

Figure 28. Western blot analysis of adiponectin.

6. Real-time PCR analysis
= dFHA o= Real-time PCRol ¥z Algd TFHA gohA|wk &
mRNAS] &S A& T o Y& TA7IHozZN FHT F delq ez
2 Galectin-1 FZA Ao &l real-time PCRE 83t}
= A5 F3 gxE oY w32 T M AAE A} BdAo] & A
o2 YEY Galectin-1 #AAZ RT-PCR, Northern 248 &3 #2x#9 #
AL 13802 FAHYL, oleig $A4 BHAFAS AWr)|en fusin
A o2 Zgg 7198 real-time YIHE FHEA B Ao
Real time PCR¥4¥H 2 PCR FE4&E9 F71E HAAo 2 ZUYE A
g4 8t= 7)< olt}h. End PointolA PCR % Q
BlaiA oS 2 Aol oA AR FAHA S SNP typing 5o
o] BeAQ 7igo] ¥ gt
- DNA<2} RNAS| A&t AG=Fo] 7153ttt
- A7) Ee] Wa glo] A&sm 7HAEA MUY 4 gem, ege APYA

o] At}
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Real time PCR 9|4+ PCR FEZEE 3%
AA interchelating® 3 ¥ 33 %24 probeE ©o|&3l=
A< interchelating ¢! SYBR Greens Al83l9 Galectin-1 FA =}t o) A

Real time PCR 2418 43 &t}

b 94+ Yy

Real-time PCR-& cDNA+ #H A& <Az X% aglaz Z 713 (A3, A
Z 7V oA total RNAE @ldta] cDNAZ #4391 genomic DNAS A3
7l #1535 DNases A2|% ©& AFE8 ™. real-time PCRE primere = A|
galectin + 2t sequence®l X Forward 5'- CCTGCACTTCAACCCTCGCT-3
9} Reverse 5- CCTCCACGACACTTCCAGGC-3& A #3912 positive PCR

control®  ©|&3s}7] 9§ housekeeping gene¢l GAPDHolA Forward
5 -GTCGTGGAGTCCACTGGTGT-3 % | Reverse
5-CCCATCACAAACATGGG GGC'_—3’ primerE  A| &5} o] &3l % .

Real-time PCR€ SYBR Green PCR Master Mix (Applied Biosystems)Sh 7500
Real time PCR system (Applied Biosystems)& o] 43t th &3 o] 433}
AT . '

HA ¢cDNA 3ul (50ng), 5 pmole/ul forward$} reverse primerE 2} ZJ( 1ul
SYBR Green PCR Master Mix 10ul, RNase free @1 ZF T 6ulS AM&3}9
total 20uld|A PCRE 3 35tk PCR 2742 Figure 293 Zsgkd

Stage 1 Stage 2 Stanpe 3 Stape 4

Reps: |1 Reps: {1 Reps: | 40 Reps: [ 1

45.0

10:00

5.0

0:15

d45.0

85.0

15 IIJ:15
£0.0

1:00

50.0
2:00

Figure 29. Real-time PCR condition of galectin-1 gene.
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U A+ 4+
Aol FHRFHAZ oA FHAAEL] S A&7 E4& SdM A4H HA
et 934 =AY 23S 74 AHAEA (60kg, 80kg, 110kg)¢} thgdh =3 F
o)

9 & AE, A, FAE, G4l dd sampleg S A FH 3L total RNAE F

9ty sESAHS AW 2 vUg FAT Fel RNAE o|&ste cDNAE &

st FEg FHAY HEAGAS £4517] H8 AAGAE, 23 (A
M) T

HAApell thsfA o]&3t cDNASl AHEAS 93 standard
curveE® A% Hif= Flgure 300 “eld v}l Zkv). Standard curve #4
53l PCRE F&d 349 AHES AT 4+ JA B Standard curve
o 71¢71E 3328 % 2HE @ JAHozA ATRE o8 5 v
Tl A 7E7E 35924 AY AR o]g3r]d AAsA

_ g1 -
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Figure 30. Regression lines between the Cr values and the input

concentrations of galectin-1 gene in real time PCR detected by

using SYBR Green.

Galectin-1 % 2+9] Berkshire$} Yorkshire o thgh 3 DAE F82 &
A= 110kg Al BerkshireF ¢ ZF Z22E w3 A $d %= Real-time PCR £

Moz #dd 4 gt B4 Aste aul T Figure 313 29kth
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Figure 3l. An example of an amplification plot for galectin-1 gene showing

(A) growth stages and

(B)

of

species tissues,

and

housekeeping gene GAPDH (C) species of tissues (D) growth

stages on a representative plate in triplicate.
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3§ Syber Greens ©| &% Real-time PCReo] AWE & $3idHY=A
Figure 32914 X+ ule} o] Q&3 Th Syber Green® ©]£3 PCROIAE
@Y PCR product’t YEltetgt AsE o] 838 4 Ad+d Figure 3204 B4

(=1
il Galectin AR FF o] 42 HEAHFE #AE 4+ &S F9aF

A AT

QLGB e v ovvmrraneeenncante et et et er e e e et e s et et e e ean e e e amen et nenn ettt et e a s enreprees feereeareaasaneeseeaesasaeeseasas renasesaneesasccirenincen
am - e e [ e e e e e
4
£
g
f B
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! _.3'1. .'.:l_.
iRy
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Figure 32. Melting curve analysis of PCR products obtained following 40

cycles of amplification.

oA A dolX AFF dsiA FEE AAGAN wE {5 ALz
oMol frAA wdFS AFste] sk Figure 33% Yorkshire® ol
<53 X9z 2 9] 60kg, 80kg, 110kgAle]
B AZAA B TAFLS Holk AL BAT & YA o ARE
& FF< Berkshiredl M E FY3tt o]2d A3 RT-PCR 2#¢ 54
IR OB Galectin-l FAAE ALAIEAN Wo] BALHAAE RS HF3)
A EHAE F e 237 v FF 7 ¥ ME BerkshireF©] Yorkshire®
- fr Aol N E gttt o8 JojR A

A 532 2UskE 22 o] LHY,

g

43¢ BAF A, 28| ¥
P

Of¢
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Figure 33. Evaluation by real-time PCR of transcription levels of

Galectin—1. Skeletal muscle and Fat tissues at growth stage 00,
80, 110kg of Yorkshire and (B) Berkshire. (C) Species of
tissues in 110kg Berkshire.

-~ 95 -



Al 5 #. Candidate gene®] A% ¥ RFLP &4

1. Candidate gene A4t
E dFME TAIL-PCR £43 Fat library AFoz #H A9 HAFA
HE FAAAE FESA ST o9 HEo] E3 o|n| i x|e AP AN
AH Aol I8 X YT candidate gened sl o] FAAES variationS &
] A ke PCR-RFLP B4 o2 #x19 27] fH4z Agte] o) &8
F UE FARAE Awste] B AT ol &3t s
E< 1219 candidate gene FolA A Y Aot AR A AHEA 0
2 28x 9+ GHRH, H-FABP, 21831 MYOG #ZAAE Adst

o
31, o] §A =2l RFLP genotypes 92138+4,

O
P
£
=

=

2. A¥sE A

2 A7 ME RaFEHI A2 TESEAAL 20069 39 ~ 20064
129 7bA1 9] 3595F(Berkshire 7, Duroc 112%, Landrace 132, @i
Yorkshire 1085F) AAFT=& o|&3l¥y. HAAZFESL & A 82 AFH,
30 ~ kg =g A7HAY d9GFAE, TAH FAY AS5e (PIGLOG 105,
SFK—technology, Denmark), 281 AR L& FSAHgoIAqTh T3 - A 3

T2ylo] AHAHL s axt AEEF (WA, dE: AA2A)e Berkshire® 25

™
T2 2712 0|48 %th o Berkshired]l el E AARAL ZASA o} F
Fo] g HEAow o] 45

olERHE AL A¥YsYT Wizard genomic DNA purification kit

(promega, USA)E ©]£3t9 genomic DNAE st}

3. 3/ A=A} digt PCR-RFLP #4 |

A1 AAZAY AFE} ¢ivky 48X GHRH, FABP, 223 MYOG 3R}
thell thdAdS Elstat ool WE primerg AlEFeRIT GHRH 32 $13F primer 971
a2 Fw. 5'-GTAAG GATGC CGCTC TGGGT-3" ¢} Rev: 5'-TGCCT GCTCA
TGATG TCOCTG GA-3' (Baskin and Ponp, 1997), H-FABP +3AF& $3t primer® &7
MEE Fw: 5-ATTGC TTCGG TGTGT TTGAG-3 ¢ Rev: 5-GGCCA TCCCA
TAGAA CT-3' (Alfonso and Arena, 2004), 18] MYOG +4A4E 3 primer 9714
A= Fw: 5'-TCTTG ACCTT GTCAT TGTGG-3" & Rev: 5'-CTTCC TCACA CCACC

- 06 -~



TTAC-3 (Te pas 5, 1999, Soumillion 5, 1997) itk
C37% @AY PCR 272 FYsA AAEHANT #HE&AL2 1X PCR buffer,
100uM dNTPs, 0.5uM primer pair, 50ng genomic DNA, 283 ddH0E &%
gto] 2bulolgle PCR 3342 95CoA 5 WA ¥ 95CHA 30x, 6
2C A 30x%, 72CoA 18 #AE 363 ¥r&Esta, vpAlg 43S 720 A
B zol AASAY (GeneAmp PCR system 5700/9700, Applied Biosystems,

USA).

PCR ZA#ZAEo] thala] GHRHE Alul AldlgAzE AWsted 4% agarose
2 A B3 B B w3AFE s s it H-FABP=
ddstel D B3 R Bl e wAAY, 2812 MYOG 4
A5 Mspl AgtaA=2 Adste A By B B899 FHAEE 25% agarose

4. TARA
3N FAA A2 diaAM A WE 55 R 2L #BEAe &
A5t7] ¢l8 SPSS 120 versiong ©] 43 FAENL AAHAG FAAY

Tn
59 #B4S Ay A3 @A BASGD
Q

5. A+ 43 _
7F. PCR-RFLP w4 A% #+4 43

GHRH ## = 350bp PCR 4HE2S Alul Algg4z AW 9 u 250bp
¢} 100bp W=7} YElUE= AA eI 3 230bpet 100bp M E=7F WElU= BB E
9}, )3 250, 230, 100bp W=7 YEE AB Efdez FEIFo g
(Figure 34A). GHRH 53+ AAST =9 BuE ZAs= SAXEA 1950
Al 2 A7AEY BAL Ty ARt 1980d ] Tx9} 75 UA HY
ot (Kim, 1990). AF&3t #1¢) GHRH cDNAE o] &3t s A olA cloning3} S} i
(Moody -5, 1995), Alul GHRH B34 & U T2 AFZ7e #H o] AF
= ol &

H- FABP ¢ A xl= PCR TEHoE Aoy 412bp ZHES Mspl AFEALR

A3t H 2wl DD EFY(322, 90bp), RR B+ (412bp), 128]3 DR (412, 322,
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Obp)E FEHAHFigure 34B). °] fFHAE HAY fatnessst HHE
candidate gene2 24 371 @7 XA thE Aol FA=HUA=H upstream H A
9] Hinfl # intron 2914 Haelll®} Mspl ©] Uittt o] F Mspl H-FABP &3
e SAd FFL nAe U AWFEFIH FARFAA ARl A= AL
2 dedA B AfRME o]lF o] &F T (Gerbens &, 1999; Nechtelberger
5, 2001).

MYOG #AAE 353bp PCR AHEE Mspl Al#as =2 Hdst AA B
(353bp), BB EFU (219, 134bp), :’_Eq_'ﬂ_ ABEFSI(353, 219, 134bp)e.2 el
Y B AT olfd BE APFEAMNE FFol BARle] EF BB E:
Joz Uehutes AL AT £ A(MHFigure 34C). MYOG r# A= MyoD

=
gene familye] &o2A FA3 Fo A7 BAA] glE AR A A 9

(A) (B) (C)

Figure 34. PCR-RFLP analysis image results of (A) GHRH, (B) F-HABP,
(C) MYOG. S; 100bp ladder size marker, P; PCR product.
. 5% w3AE 4843 24 249
B AFoA ol&3 F 384F9 4% F(Berkshire 325, Duroc 1125,
Landrace 132-‘1:-, 18} 31 Yorkshire 1085 )9 WA =3 A& e o3 A
o] A S FHUstr] Al wAEAM S HAASH T (Table 12).
+Z 3% GHRH w3 =9 434S &3] & 23, Berkshire®} YorkshireQ!
¥+ AB Elglo] YElU+= v g0 %2 ¥ Duroc¥} Landreace$! 2SS+
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BB Et9iQl B9 Hl&o] A UE} £F3 GHRH FAAE #HEA] &
Ao 2 Yebgoh(x ©=34.03, p=.000).

H-FABP #XAE FoAoE H5% 2 984S 7IAe RS 89
F AATHX?=310.26, p=.000) =Zo] Berkshire, Landrace, =18l 2 Yorkshire¢!
45 H-FABP® #7xA¥e] DDE YeYs H-Eo] 90%0]de
%] Duroc¥d Wol= H-FABP $A4A38& RRS 74 %9 H]& o

0

Al etk £3) Berkshire £2& IMFe &%o] 3 §do] $58 Ao
dHA Ul H-FABPAlA EE 7§47k DD glez ved R & gr &
Adu i F5dt

olg} o] & AFAM o]&3 GHRH® H-FABPY polymorphisme Z5
53 ddde] we A devdse AL U £ AdAJo g2 A7
w#& mE o] FAAES dudo ddHE dFE AATE Yo B AT
Zrpep ojw gk Zpojrf =R QT ¢ glov FHxe Wolrt FF 9 #d4
gol wHE A2 My T2 Aot MYOG FAAs 71Ee] AveAe &

(2
-
fr ogl
©

el vehtbs Aem deA gloy @ ATl olgd UYFE
o 51 =
=

=,
>
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Table 12. Analysis of the association between breed and genotype.
Unit: N(%)

| | | o ) _ - -- Bread | | | | 9
Gene  Genotype N A
- BB DD oy P

AA 38990  41250) 7625 11833 161481
P 34037

GHRH ~ AB  150(3906) 16(5000) 47(41%) 31(2348) 565185  °
BB 196(51.04) 12(3750) 58(51.79) 90(68.18)  36(33.33)
DD  262(6823) 32100.00) 7(625)  124(9394) 99(9167)

H-FABP DR 13339 - 3268 6455 4370 31%58**
RR 1092839 -  1020L07) 20152  5(463)

Total 384(100.00) 32(8.33) 112(20.17) 132(34.38) 108(28.13)

Ag 3 309F FT=o s 2AME AAEH AH, dEEA
ABAdE Fd& Bdtt (Table 13).

& (MP)ol dielM Fd2E 3 23 ddAd

o] = A= YT F U=, AA BYSd HFM=58.46)7F BB EIYY

(M=5725)29 A<s&°] 123%d%= o A Jetwthp<0.05). 224 th&

s 2 eyt GHRH §3AE %

A FA e dEFA 2] AEAMo] Y= A= B FH v Ao M Mauricio

et al, 2005) Y AT E 24 AFAE AR E3Ao. 2HY ASES
dFsAZFH 52 dTdAdo] oz oo Mg AAANE FAHAY F g5 A

2} o}

w,
=2
E
o
e
rle
L
=l
0
1o
o,
o,
T,
rir
L
o

s #alg 4 Mt} E3 gz 1 (ADG), *}ii{?g (FC), Zal3 23
WE7 (BFT)E 242 o] 9 & A@alo] g Aoz Jegm (p<0.0l), 35
& (MP)e] ALHE Aol 9= AL Y & AT (p<0.05). =
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H-FABP7F RR B¢l 29 (M=1140.93)% DREFY Q! A $-(M=1043.54)¢} DD¥t
q2 AL (M=100145)2tt AFZHFo]l FolstA EA et m(F=72.79"),
AR TFEe) el H-FABP/} DD ZA$  (M=241)% DR #A$
(M=235)7} RRY) A% (M=222)8¢ ©f A vebston(F=5357"), S35
7Al= H-FABP7} DREFY Q! A 9-7F (M=1.48) RREFU S A $- (M=1.36) 2.t} %4
Aoz o ¥A deEEth (F=5507). H-FABP fF4dzxE @ AW o

Hol & Aoz 4#A el E dFdMe IMFE &H4sA] £ o] ¢

g AAAE AT 5 g 28y FAEFANAME 7]‘1—4 A} FYsh
AHNE A8 4+ 9237 (Gerbens et al., 1999; Nechtelberger et al., 1991), 4%
= A&, ABLTEYE BHAo] L RoFA o FAHA rhpAL

AA

MYOG +& A= o dFtelr o] &3 dHF
BB #AxE oz el Mspl 99 A &g
Aol m x|l g3 di. 22y MYOG BB #3174

1

SAETFAC gt g3Fo] glo] AFEHN HF7IF (lean weight)& F7HA| 7
) dgd Aoz w3 o glou o fuAYe FPgol w$ ol
myogenin—markerﬁssisted seletionol] ¢l3] F AL FAA|AoOr sy Aot

gl itk (Te pas &, 1999).
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Table 13. Analysis of the association between genotype and traits.

BL ADG FC BFT MP

Gene Genotype N
MtSD M+SD MiSD - M1SD M+SD

AA YU 10603t30 10264111844 23719 139+18 5846175
AB 138 10597+48 10567312082  2.33+.17 139t19  57.824258™

GHRH
BB 187 1060467 10403411610 23618 14322  57.254307°
F-value 63 1.25 1.29 1.86 353"
DD 237 1060065  1001.45¢9540°  241+14%  144+29™ 57404298
DR 13 10577+44  1043541318°  235+18%  148+21% 56614224
H-FABP

RR 109 10608+39  114093:10522° 22018 136el 581103’

F-value 2.07 72.79° N357 550" 3.5

Total 309 1060153 1046.324118.24 2.30t.18 1.41£.21 07.5912.80

Different letters in the same column indicate a significant difference for each
genotype
* p<0.05, ** p<0.01

2 F5Y FAAYH 490 AA A A5

FRAAF mE FAHe AAGE U & AFH} (Table 13) e
AE AT 4 U aHY FFol st Guko] Y& AT Hol FF
gt aHE gl sk 7 FAAE I PP BAALE BA S Bk
t} (Table 14).

F%°] Duroct! 2% GHRHe| W& AgE9 42 Fode=z v§ =&
ZFolE HATHp<0.01). ¥ GHRH’I AAY ZH$+ (M=59.73)7} BBl 7

(M=5752) 20 A5 &o] F3A =A Jelwo (F=496"). £3% o] Landrace
4% GHRHe|l W& A8 789 e #F93% #olE HYY} (p<0.05). &
GHRH7} AAQl 7% (M=252)7} ABS! 75 (M=243)9} BB 7§ (M=242)
B} ALE R &0 FodA =A JeEldg (F=3.10".

Z o] Yorkshire}l 7% H-FABPd| W& d35AFe & Fg Ao
£ HHYYG(p<0.05). & H-FABP7} DD 7#A$ (M=101596)¢+ DR A%
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(M=1063.75)7F RRQ! 7% (M=902.40)R.t} d@FHFo] FadHez A e
2ok (F=3.70").

o] ®4 ZAE B (Table 14), FFl <3¢ FHEe defet 21 FH
2 FAo ol d&gs oL A &l E 4 vl Berkshirew o] &3 4 F
71wl g Zol ANFA T AFAZ AASY] oy Hol dervk GHRH 1%
Ao A= AA EFYo] YElURA @3 H-FABP f2ztdlAdE DD g gte] &4

\.!

4 9]t} Landraced]

go) A Uehdeh (p<0.05). olel @ AtE AA AAAHE fod4o] g 7
o veht o) FFAT vehtE A4YL L F Utk ABLTEE 53
AFFABH B ABYS HIEE foHolAE dstort AFEAYI
BUAE A& Aoz dFduR

2= Yorkshire #F A d3FAFH & A8l =
Ao 2 VEYT (p<0.05). F-HABP §A4As ARz AAFYA FE Aol
= FTEE 72T AN o] AoAMY oA AoE e 7

- 103 -



Table 14. Results of Analyzing the Association between genotypes divided 'into hreed and traits.

BL ADG FC BFET  MP
Bread  Gene  Genofype. N == /o MiSD  M#SD  M:SD  M:SD
, AA0 - - - - -
GHRH' AB 4 1055058 969256150  250+11  127+07  57.65+4.30
7 BB 3 10567+58  96867+71.36  259+11  126+09  57.90+341
 F-value 14 00 00 03 01
BB DD 7 10557+53  969.00+5091  259+10  126£07 5776363
DR 0 - - : - -
H-FABP o : __ ) ) _ _
F-value - - - T -
Total 7 10557+53 9690045091  259+10  126+07 5776363
AA 7 10614833 11631427601  218+17  128+09 59734183
CHRE AB 47 1061345  116264+7967 21813 133t.13 58.6612.16?
_ BB 58 10605+20  114952+#0973 222+¢19  138+16 57524245
F-value 62 30 9 251 4%
DD DD 7 10600+00  114929+8465 21916  129+12 58274301
cooapp DR 3 10600400 11826746709 211+06  137+08  57.17+19
RR 102 1061039  115554#9141 22017 13515  5816+2.36
F-value 3 5 50 60 %
Total 112 10600+37 1155888096  220+17  13H:l4  58.14:23%
AA 11 10591430  938.18+3826  252+.06" 158407 58525l
cupy B 31 1058160 98B58:96.7 2.43i.152 151£22  57.03+255
BB 90 10608+91  985.73+8350 242+13°  149+25 56484337
F-value 1.34 167 310 5 231
LL DD 124 10602t83 0833548512 243+14  150+24  56.76£3.13
qpapp DR 6 155085 96050:0344  243t14 15831 5667:288
RR 2 10600£00  99200+11.31  241+04 15104  5805+.35
F-value 117 2 02 02 17
Total 132 106.00+82  982.44+8463  243+13  150+24  56.78+3.09
AA 16 1060625  1027.25+11464 234+18 13016 57.87+2.03
cppy AB 56 10596438 1018210477 23811 14019 57574266
BB 3 10597+29  100692¢0148 241+12  139+21  5869+261
F-value HH 22 1.36 1.58 2,10
YY DD 99 1059933 101596t9950" 238+13 137419 5811257
gepapp DR 4 10600500 1063.75i135.2§A 24016 150£09 5610174
RR 5 10580+45  90240+1595°  248+11  144+26  5714%3.32
F-value T 370 158 1.02 145
Total 108 10598+33  101247+¢101.32 238+13  138+19 57994259

Different letters iri the same column indicate a significant difference for each
genotype * p<0.05, **x p<0.01
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B AT e #HAxY AAFHA FdFE vAe ez 7 deA 3l
GHRH, H-FABP, 18] MYOG #HAE o] &t dAlgor FAste AH
g Qe Hax v o2 AT ol&d HdEF=9 AolE o
A3t A7E SRy AAFEAY dBAe] e AAE HAT. wd
MYOG #dAE bdg¥iel gl A& st oS 2 APFEo] 875

Ax Az APERY ok F A% ¢ £ AUk

g3 AAG ATt ARge FA% A3 GHRHS H-FABP 2749 7
Aol el A AAE Do) ABaol HAH T, ﬂ#ﬁh@%ﬂ%%%ﬁ%ﬂ%
atol 5313 atl A Mgl 018 £ UL sy
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7}, A3 W aM e Galectin-1 A AL W o]

AR wHaZM e A zHog2HE 0 B F2E F galectin-13 #¥
T EEES FRIIoH, F sty galectin-19 A CDS FE& XT3
H 22| galectin-1 (AY604429)¢F =} ALY FElE YERen, &g &
s & 2] galcetin-1 (DQ367937)2] genomic DNA$ nucleotide sequence®t vj
frALsEAl ettt (Figure 34). 32 A€ 8lal £4 43 Y349 2%
o 2o FEH V€ HAY AHAAM HE HIM UE 92 FHA A
L TUT F &S UelE, 4&F9 47742 A do] Sol%t
HE 30708 Aol o 3‘5—-}?151%1‘4. T3 5 w7k gE ¥ F iLﬂMVﬂ
galectin-19] ko] Wol7}t Qe AL A3 '

H
.
-
o
h -
&

_i

Gaﬁac«bnﬂl 1 AL e ks A e e e, e A e A L L e A, AR NS Al o g l.-ww\mw-;-'-44.-.wwmw-mumwwmmwquwunmwwmawwuuwmmeamwéwﬂnwm«-wm-\nwwmﬂ-wm.rﬁwnmwmmmwmdrvvwmw E J z
DQZL7937 &SR0 ﬁﬁ@f*ﬁﬁfiqﬁﬁ@ﬁﬁ@?ﬁﬁ%ﬂfofﬁﬁﬁT*hﬂﬁGaFT@w&&uTFTCGTuﬁﬁuﬁfbﬁGC?thﬁfﬁTG@&Q4?¢GGQ¢ﬁﬁﬂ”?hﬁfﬁéwﬁﬁﬁfnTuﬁa G000

102
Q%8

"xCﬁ?ﬁﬁﬂﬁ?ﬁuCTLQQﬁTﬁTﬂﬁTg?ﬁ?&Q@ﬁ&S&é&ﬁﬂﬁﬁﬁkﬁtﬁhﬁﬁuTCTﬁﬁ
KT T O T L TCTC O TR TATCC R C AGL A R G TC ACL O C TR TCEX

Salectin-1
BASE7RI7

Galoctine] 103 ERC O AGEaCETCACCO R TR BOLAGGOLTOT RO TETOR A0 MG TOALOAABGGRE T0 THa5 A R D S R A TR S r e A T
DROE7TEI7 3098 MACCTCAGEECUTEACCEATUAMSCACTECTIUTATTCTOGACC ARG TOAGOAMICERCTL 160GA .5 JCLTAGBACLLOCAG0LLCTROCTOTONCTSC

202
3149

342
2254

Galgetin-1 203 FAGCTORAGCTUCTOUTTIOGGTCCACTARCTCRCTOCRCTTCTCCACLLCL RGO TRTRR ATCTCLTTTGOCC AGRE AG AL CTEACTATCRAGC THCL,
BOASTAR7 1168 BatoToAGot 00T T Thas T A TGO T A T G PO TE AL ST AT e A TCTE O T I0GS L ABAL RACE TOALC AT ARGCTHAC

Gatectin-| ] 432
GateClin-|
DQ3E7YE7 3

Figure 34. Alignment of obtained galectin—1(berkshire) and galectin-1(Pig:
DQ367937) of nucleotide sequence.

1}, Galectin-1 ¥#A2¢] PCR-RFLP &4 24 7%

Az WiolA 2749 Mdo] Wolst B galectin-1 o] Tha
4 BAS F989th A WA AJEE 43 HAMNNE GE YUY
71E9] AT AR YENTEH o] AlolEE A E4 EcoO1091 o o) o
g0l vepd AT Wi E & A a2 Ad FH7F SAG] ARE
of Aol ALEE7)7F BIb stEom, HEY AlolEE A4H W AMNE AS
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JeElR ey 71EY HACAE GE JERLW, ok H{AE U¥A
RFLP-PCR A¥e] o|&3ch PCR ZE¢& olele primerd & o430,
AGEAE Real & ol&atgieh.

Galectin-1 §A22 93 primer A7) Qe thea 23k}

Forward : 5'-TGTATCCCCAGCAAGCGTCAC-3'
Reverse : 5'-CAGCAAAGGCAATGCCTTTATTG-3

PCRE 33 ¥ PCR product® Rsal A¢aAr=Z ddste fHxd 2
5 25% agarose gel 7&7].‘5’5 %Qi'i—}ﬂﬁ}jﬂ A 4355

Galectin-1 A+ PCR %22 dojxl 380 bp 2¥=& Rsa l A&
Az HAYsde u AA E(380bp), AB EFSI(250bp), BB EFI(380, 250,
280bp) 2.2 FE 5 o 2l th(Figure 35).

Galectin-1 A= 1986de] Abte] 19} cDNAGIA #Ag 2AHY T
(Gitt, 1986). A}&e] galectin-1 cDNAZ o] && o] #HA A AL cloningsdtsl
I (Marcon &, 2005), Rsal galectin-19] t3 A2 3|9 Ao AL 29l
sttt f-8le AFdA HFoR AW tAFA Y B@dAdo] AFE R
o) §AAE HAY AwFYI Ao gov, GHY PAS FAq FFL
PR 2 AW SANEA ARl Y= Ao RAth

A FAAE N 250F F=o diE ZAME BAEE (dFFAE, Al
AT, ASE)HY 4 AN wWE g8o B3 Ee 159

8 AW Feld Bk
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M AA AB BB

Figure 35. Gene test of Galectin-1 Genotype by PCR RFLP.

M; 100bp ladder size marker.
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Fd3 #HEAdol &2 AR 4¥HA U= candidate genes AEste] TS &
A4 4 T 27| 7HE HEstaA st 2dA A Fo] oM 3

Mol candidate gene (GHRH, H-FABP, 1813 MYOG)E& AEslda o] 4
A A A dHA UE polymorphismE ©]-&3F genotype A& A A

O A3 GHRH® H-FABP FZ Aol disiAy HAAEAAS AT S 1T
)
=

AR o] FHe FHAAE ol &T FHA e J1HE N A
Ag3skaa AT B AToA QS 27/ AR Ad e A B E
ZY3 P (EHYHE 10-2007-0050318), 1 =99 W& &3 2o
7t. GHRHE ol%‘ A Ad 71

X2 GHRH 479 Alul RFLP 9y Ade Mdstr] 98 o] FAxY
AA, AB, BB B9 & 3o PCR ¥4 2 Aed 4 A+ primerE A 23]

S (allele specific)-PCR #2¥S 7fstoh 74

AAYL w2 AT £ g 447 I 7S AR L, o gl s
A E3E 2498 PCR 25L& 25% agarose gel A7]19% S E3 &9
st tH(Figure 36). °] %-Z‘L?}%%ﬁﬂ A0 F&Ee 2706 ABE £ UL
Aolth. AA B9 4% H&go] BBol M3 12%AE $53E2 5 S
g8 AusE HAE Awes] AHHE GHRH-AAEISIAE #olsto] §

:”Mﬁ AA AB BB

Figure 36. Gene test of GHRH Genotype by AS-PCR.
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'}. H-FABPE o] &% w3z g 7Y

# % ¢ H-FABP 22+l Mspl RFLP T84 &
o] DD, DR, RR Bi& 38 PCR Moz A9 & T primerg A 2}
&} AS (allele specific)-PCR ®4%& M2sg. &3
xoll SolAd HdE st primer-% A Zste) PCR #4
TR S HPf’r. g 5 3 47+ A 78S MEsRa, of W&o o

2

Figure 37. Gene test of H-FABP Genotype by AS-PCR.
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