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SUMMARY

Section 1. DNA marker assisted selection system for Dbetter muscle fiber

characteristics

We chose total 11 DNA markers for marker assisted selection(7 DNA markers which
is associated with muscle fiber characteristics, 4 markers about growth ability, stress
resistance and reproduction) and analyzed genotype of base population (boars & sows
in farm). Two markers were excluded because their gene frequencies were fixed.

Multiplex PCR method for juvenile selection and digital SNP genotyping method for
simultaneous typing in large group were developed. Those methode were base of DNA
marker selection manual that we newly made. We also set mating plan to raise
superior allele frequency, finally we got 3rd generation piglets and selected piglets
were registered for new line. New line boar’'s 3 markers were fixed to superior
genotype, and other 6 markers are also increased gene frequency in comparison with
base population(maximum 0.26 increase, maximum ratio 3.6 times).

Group who have more superior allele of muscle fiber characteristics DNA markers
tend to have more Type I muscle fiber area percentage at live animal measurement
and Typel muscle fiber number & area percentage at carcass muscle. Total fiber
number and muscle fiber density were same tendency. Increase of superior allele
number also have tendency of improved meat quality (especially water holding
capacity).

Put together, DNA marker assisted selection method and mating manual for new line

of Jeju black pigs are newly produced for Jeju island’s black pig farm.

Section 2. Developement of a new line of Jeju black pig by marker assisted selection

All boars and sows in farm were designated for ‘Base population’. By DNA marker
assisted selection, ‘Oth generation’ were settled and ‘lst generation’ were born. all
new piglets were got ear notching and their coat color, ear shape, teat number were
recorded. they also register ‘Korea Animal Improvement Association’ system. all

experiment piglets were separated from other piglet group to easy recognition.

_10_



Ear tissue sample when doing ear notching were individually wrapped and deliver to
DNA marker analysis team. when piglets are 105days(1bweeks) old, they have needle
biopsy to predict pork quality.

piglets measure body weight two times(weaning weight and performance test end
weight). At performance test(korea animal improvement association), measure backfat
thickness and loin eye area by ultrasonic wave test. all record were managed one
united sheet.

2nd generation(lst generation™s children) were born in 2nd year, and 3rd
generation(2nd generation™s children) were born in 3rd year. New line pigs(selected
from 3rd generation) are registered for breeding pigs in korea animal improvement
association system and they are able(ready) to produce next generation. their mating
goes by mating plan manual that described in section 1. And Al center that farm has

could be help expand supply line pig's semen to other farms.

Section 3. introduction of pork quality prediction by biopsy and its commercialization.

This is first time to use pork quality prediction technique at large scale population,
so we decide proper biopsy age 10 weeks old and analysed muscle fiber
characteristics and myosin heavy chain isoform. then we modified to 15weeks
old(105day old) for lower piglets stress and higher analyze efficiency. And when
culled piglet are die out, lean meat production and meat quality traits including muscle
fiber characteristics were measured. as generation passes, meat quality improved and
frequency of abnormal pork quality (such as PSE and RSE) dropped.

Biopsy muscle fiber characteristics traits are highly correlated positive effect to
carcass muscle fiber characteristics, and live muscle Type I number percentage have
positive effect to meat quality traits. therefore, we established selection manual and
its criteria is Type I muscle area&number composition upper 10%.

Final generation(3rd generation)'s porks have good hardness, gumminess,
springiness score then jeju LYD, general LYD(non-jeju) and Berkshire(black pig), so
its texture is more ‘hard and chewy’. And high red muscle fiber(Type I) composition
does slow postmortem metabolism, as a result water holding capacity 1s superior. this

advantage can be differentiation strategy for marketing New line pork brand.

_11_
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(A) myosin ATPase activityE ©o]&3% ZHd7F+ A4 HBrooke & Kaiser
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(C) multiplex PCRS- ©]&3F RT-PCR< %3 MHC isoformse] & v e1n] w,

_24_



O I A T A N
A T e N -
o|J olr W 3T o XN Z
v T g v T o R
ﬂ%ﬁiﬂmg EMO_EMME o
e = B o= o0 COl
Orl o ‘.mo —_— O_E \I.m_.ﬂl 1 ‘m-O mﬂm ]—.M_l AT J‘Mﬂ._
F RS oq ¢ XM o i
FE—x X2 IPP _gow Ty s
N X m = © = o o
o = T 4 oWN g XN o N
OL H ‘ml T Lmo % ~ X0 JA:L B
e N TRRONEA . T
TR R R R Ze® P og
= No = o Do 2 z nog X
X A R S
o<z _Fzw 8
o o & g X Y H ©
g ML e 7 ¥ T e 2
W o L W 2w o o©
o o BN %0 W o M T o
b T X N 5 o P o — =
DR g ok . T3 P o =
T xR o KoM d oo = o
T B o e R B %o N |
LA L) S T =B ® | ®
P DHwmR N @S o |
XL ST ERES N
- T S S A
Mo N T o % o] oy m L < =
s D = o W o 9w i W e =
= = Ll ~ A Ne mw Joo o mm
W g ER R RER gy FEHFIE w
Orl 1 &o 0o B = JL =0 E ° X° T
ﬂ.o% ™ o_o o X Orl ZT_ L <)
R T . A
of = W 2 owm . = T " & g oF
N T ,m_wo o ,Dl st =K = — K @. .
T Mo 5 & 3 R —
) o mﬂrr ~ Ho o T ~ -
1 ] ﬂ»E X c._‘_ On_ o JI B ﬁ_u 23 4
B o) Mo oo N X B OB ool =2

2010
2010
2007
2006

Sis

EXIR L X

_25_

= A 9

L
)

Zt
2l DNA ©vp# o] 7)

o cUHARES
FABP3 A




b gistel

3]

Wetd B ATYe JxaTAse] A35 8¢ $¢ A4S Fois

=
=

BIREER

o

1F

—

2)

s

A

AA A 55

& DNAWAE

|

AZE A NFEe S

o)

R

M=

ol

N

7

[e)
=

shof A

7S ol

=]
24

Sls

Ool:

}

=i
=

}o] DNAU}#

)

=

ol &

ksl
pul

i}

HE AAA 7 A}

_26_



A2 A AFMLe] Bxe} g

T T 0
T om o B
= = [ PAE W
] m4 ,q_OI ﬂWO __ < ‘\._IHHZ‘IO 150 mmE ,Nﬂ
= T~ 5 oy~ Y TR ok R o
_ + X T T ;3 X oo
% - o ® T Y S W
§ v Gy - i
" 2 » o K WP WL mu gl Z L& & B
T . X T x © & < o o= &
(il = m = % i o Wy oy mﬂ mﬁ m. M_m
Jo - T o = w oy o ~ y_mL <
- T EEE: Sow T 2
o G W e ) O A
Iifo 3 T o5 " = W = 5 o m N
op :p® || T oy E 0 .
do =l TN L o S e
T pe” xR A2 ] G i o
WH i T ANn . ,_M § il . © &y M [y
= (3) T hﬁ A N I i - £ & ST R
o AR w = G ? - G, T 5%
! 3 | I N I 4 B Moo 5 B L
S H AR R s rrres
= 2 | So O oo M = V@ HOH Wy
3 £ KO = o ~ | our 1J oo o
o 5 L do = o i ~3 7| oF o i N E| il w"r
% ;wﬂiﬁme_ o & : LR TR B
5 o o R = o = | = =K gaal o
! of m W W 0 0 B U
e o g W N - ) o
— ) T
H i o H o T ow X = T Wy
vl N P o7 B = o i Jo
Mo ~ = o W gwod W B W P <o X ujr
" N " w Am G W ok zs X B o O ww oF
= % _ - Tio N = d T
7 Feozgw s H CET Tl
= o ojy W 5 2 c . = . w..w_h 7T 7T 3 Mrm T
» i WoT . R 0 — = 3 — W W x°
Iy %ﬂiﬁ@BJﬁ 5 =i W ww%%wm_d
1_ . N = x ) —_—
8 N Eogma.@% B T @ﬂld&%
T oow Mo Moo o ﬂummoq@r@_o
T od WO = THRNRS oK R o o o
T ~ Ja R LN —, O
N < oy K =
Ny ,AT_u b E_' o ﬂﬂ_
it
CHEC

- 27 -



- 28 -

== ok B O ,
e Y % — — o X oy T o
- o] XN o A e T i
g WO ook T n_ﬁ w&
= 5 g L
e Mm g =
O_E O_H N ,Aluﬂ
o X o 2 <
w37 B
~ N ! E JJ h
XY | o~ =0
5 o oo oo oo
Wo o Ly o {F B
= o O i
ar W o W
= 7 g o b
%Mmﬁo_a%ﬂoz m@*
%E_ﬁ_@,wﬁ%m QS || X
Euqzﬂﬁﬁo = .|
W Hom o x M O L[
X & TN bl | | O &
< ok ® oy a A = D e
mmo ;OL ,mﬂ O_l HT To - [ @ i I_._Il LHJ H__L
o OB — B! ME H & || H0 n
T o o o 3 F o
oo o owo Jo : "
S by =n il v [axe) \Nﬂ —
i T </ <Yy x
J»Auo a .M % Or| O_E “ﬂu
M o Wﬁ £ ®Towo u
o P A s Rox
oo ) = o W B
Nlo al s % m| o o iy
gl ~ _EE = =~
T A T o D o
= o L e 4 | 5l
w =By EC x i [
™ o oo = T o &3 ] | =<
I iw _®D (B2
GG (R & B
XOE T W R i ’ 457
= d |
FE b oaw e o ¢




2. AN W&

mvw O o _ ) T
A = T T = T_O S.L HT
o) n xr » iz _ T 0| o
A 3 .uA;
X anh =l o
T I S 0 13 = | X i 7
i L N ! 0 - 0 o T o
! — — ~ 3 >| = i
do | o T Jo Mo _ZM ! M T < E ey " 20 ﬁ of
—_— o ~om X it o K% = o o 1) ~ — 0 M|X g o ~
Pl TRIT 2 £ FRELT g u¥rEnl i sw oo iz
Pler¥a s 8 &l @T Pl gERYeiToe I Toaw
~ ~ T = ~
37! m° Wn ‘A|o m_wo iyl = KR Z,* .;lopﬂ > X0 .WW_ ) = _ni i OT oF o &u X XV H_.‘_ xR <°
2Tk mwE o wmw MR U T E o g T T PE L g o
B o A ®) M.M g X 1_.7_| X I o N XT.S _ :.L T oo il J_U %0 o
[a W “_H_/H [a N ,ume - ‘U_Im ,Mvry = 1 __OL _.E_l _kOd I vi - HT U;A “W Q,.#O _ O_E \OI o 03 EO ‘Alu” On__o
W N o UE = TK Mo o d b T o R T Mo x ok R oy B o
a8 PR T BF |5 CO S o < A W x
SEZZ e WS XxE Ox Faw xS g G Tazcd @dd T
SN EE MTE R I O ol G R = Mo B NBZEETE RXI ZQ
SRPEREAZ A M FHREFY EFRZ g TR MWL TS 5S
| | | | | | | | | | |
X om
~
i » g
b = o ° T
g JAS oy X° X
i i N o T}
= o B MM Fn OF
0 R ) ~ o
i i o A o
N = mo N T rh N
o % SR 5w
MR T F
N ok ol LN
M =0
N B
e
b &)
B =
(@]
Y
il d ,k
o =
X
—

_29_



o
T Iifo o =K
oW W o
s i oy e _ . ®
B Mml = T No M wrx o oo
oo s M T Re ~ < = o >
£ 4.3 133 A :
0 T N
B =Y E T om ¥ i T Jp
Fa = X OW Ju HT o - N ! () il o
— = B B T = m ) R W T X o K
T Y o B 5 P =3 _ s N . z - =
J ‘U_Im ,Iﬂ VI U;A \.ﬂ_u ) \Aml ;OL
o T 2 & F = I o g R o - T bo
Ho 2 o _n_/rm % o Mo _ﬂJ_M O et m.m f M.T; % = T M s ) o o
s EEZ ok w0 == | M X B o " o o XS W E o7
! T ok © o o ™ o~ = = D om < T ) T E ofr 2K o) =) fis
| ~ _._._o]w_yl el M7 RO - W_Em o Ao_,]&.o ~
T B el iy 1k Po ) ar Mo TR 8 o M ~ o & JE
T ! N R W Jo ® T W K I o W Ry =
&l | e 55 B o &= Nk = 2 mﬂma_ma cullcy
EX _ 2% Bms X oF T by
. ! =l eI S N
T | X o EwT z M
B o T 0 X a ’
0 X0 o X | | F o 2 o
553 : =
X JH\_ O_E O_E ﬂ_wﬂ :
N X m TR
K; = oo ol
OW OW \Mﬂ M-_WE .NE ME
il Ix o
=y = o —
< Ly *
n ook b x
T XA Jir N
Y oF N
o
i) o
m =
R
T o

22 AE

- 30 -



=) _ xr o
K il BT B ww_ e
70 & ) 7 i o - P
o Wy oo T In ok " wu
oy X o R = TR Jo Ll
ok M wr = N o
a [ o 0 wa. " o nJ W P
o R % 7 X o B o
B CNE S " RO - 9 o o
2 o TOH ®T by b T o T ¥ o
S RE o ®2 R =T e T TS F o WL
= = TR = D or. H_._ =) E E =~ E E_u =1
B g MUM P o X 0 =X F=F i
T A Y S T [ o % X
da T W wox P 3 eGSO O
Moz Wy oW B T Td X W W W Wy
T woE oW R M W m b F go = U wp U uo w
T wH THEE W o B T TR TH8 =8 T
| | | | | | | | | |
‘_&.L ‘.uAr_._ ol
o =0 o
oy G Wy
A o
o ul )\
w o Zw
% : =3
ur 3 X rim ) mw
NI = iy ol ofr <
2 o W
F i o U0
o) N " K o
HJ el
o gl =
T = I

3Ahd =12014d

_31_



A7 9

3.

W

71

DNAw}

5484

A S|
- g

7F Al 1A RA

E AA HA §5ZF

DNA®}#A

|

Q 7

EEE!

o 4]

S

25 DNAvVHAE

7h

(b Multiplex PCR ®

) 71z

= )4 DNAwWHA 9}

AR

(tH
(= A

=% A4 =

Z DNA®R}#

o)
o

=
=

718} NAAHE DB -

=
=

() A= A

P vlA

An+E BEAAY

DNATERE S T

=4
il
ok
=r
o

=3

e

oF
i
=
]
=

+

Genome

Whole
Scan

-
I %

BAAR

—

_32_



- MAS

Al 15 A

<1y
S\
24

T
Gl yr IS
T i = *
s = 2 o
1 i
— e _-_H_ =] 5. J 2
< ol % RN A
T o .21 “ -
—_ = (=] .
i =T <o [ 2l
= JMJ = 10 =5__“ |8 s
X° o~ o ol < @
Ho o E| = o @
Ao = To o ) N ~ 20 "
) = B X - =T il
P fem M EBEW -
o X Mew F¥ e E Wi i ~
. oy = 3 = o rJ oty T3 M-
W W N W o e T B
= Jo X W o B : ;
o + K T T ™ o~ = R
0 = o X1 K X ,% o_ . = E ] m - o i
N B ECI: & o i gt
T MEX T U E < @ o B 4 5
o = R ok < =Ko mmo K E = gl I . R= m_“ﬁ
PoLE O BIE sTPLRE s T R T XM i
Popl pIE $33ET ziit (BEHEgs
) — ) —_ 2y X = e = o
o il ﬂ@ﬂ @x%%ux AMOAL@ %x ﬂm.... i
Tom N o ian_@ Eo%xﬂaaﬁ o or o= O
O I TG b E oy o
T mﬂﬂm = Wy op aaﬂhho,ﬁm ﬂﬂo#:a _
o} o T g N oak o Q.@NMAH _wmE o d
~ o g TR N o o W K g & £ T HE
= g TE N g % oa KW | 5
T e WETE FREZH == s £l | -g
AS T L 0o A RN TE =7 = W o Y - s
m wr@Ed? AT A EE = W F
—_ o _~ o~~~ = nm W =
» o0 S2E® RN DTT e & =
,m_.wo _E_l ﬂ.ﬂ N NG N NG W.H ~(/\ = 2 .__Mﬂ =
3 ~ n *l -
S S 5 . )

Aol 7

_33_




714

=
=

D A S

ok A 285 HA

(71) BiopsyE ©l&%t AAAEANFH L

(b AAE A SEZ

37}

3

oz AA S

H
S|
o

i

il

e
e

S|
ax

g

3

o E
T4

= =
T -

(ch) DNATH7] @48 o

wK

(2) AhiE

oo

(th Biopsyo]

(th AlsElA 53

=X

{

=1
=

XY,

—sB— 0.0

LYD

.0

'Y XX K

As=

0|3 =54 MXESI(NPPC)

YT
AR
| A A 0l 8

o=
.o
£

] R o] ) e

EHEE =4

_34_



2% =Ue 7I=s7/1E o

_35_



Ald sHYgrle &

Q) EF AN 2~E(HF-HES A http;//ep.espacenet.com)S £ Fo|FF7]&d it E3
5 B4 A, ZATEAA8HE DNAvPA o A& EoA= & 42709 S357F A E o
rag A2 Yeiwth 53 95535  *GENETIC MARKER BASED
PIG SELECTION’ & #&Ado] 80%°l Eote A= UetgAvr BdA77F ARS8 @4
H AsA4tsEH S234 ARA8Ss @staa sbe ¥, o] 59
nA R 2ol KAt

MASE &3 AdAT =4I #HT SA=E 18U 587t AAE e o F 817t
Fa2E552 Yelgdt. 53] v=¢] ‘Marker assisted selection of bovine for improved milk
composition” 537} #AFo] 70%= YESGANE o] S Ao FHE Fi e #
AT AFFAET ol ALY, SANFIA FRE sta JleER 9 Sek=
zto] & H AT

AASAASZ7IH HL A mAZE 10719 87 AAEJ o™ o5 5719 87

g3k Es2 HAHIAY o] F, F=<9 ‘Rapid quantitative analysis method for animals

skeletal muscle fiber’ 5317} SHfF +E& S4ste PHSHAA & A7HA} FAEES W
ERSIAIRE 27 242 SAY 5 floew, AAVE old =AM 247 8 A= 8
Hoew 237 222 3 AASFAASIIIA= 2olE EAT
2. sl 71edd

SSAERAS 3 199395 H 20129744 ‘2AHF5FEE DNAvR7 o] A3, ‘MASE
T ARAE 247, AASHASTIY A8 o U 535S AT A3 F 63712 53
7F A ENeH, o T 20709 53U7F wEY AR UEHYH fa53 5, & ATHO

H

‘TS5 EE DNAvEA o A8, A 57
X7

ool B dFYel FFEME 1 U4
=

4
o™
e
ik
rr
P
o
A
o
=
kl
%0
__\;l
&
i)
>
e
e
-
juiu}
o,
b
o
e
N,
NS
tlo
!
ol
£
ri
o
Ho
[
ox
r o
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(2) d5+71%F : 2002. 10. ~ 2005. 10.(31d)
(3) A4 : 170,000,000

=

(4) ATRIA A7 - sH el

G FadTHE 2 A

ZAZ RSl F QA FgslE AR dEW MYOG 47 AS] 5’ promotor
regionol A A2 SGF7IGHAGNP)E Ao, oo FHAE BAe A

Astel(1d 7, BAREE 9 sZad o] duY E4e FIAA A=
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o
fz
3
E
;91
o

DNATHAE 7 2 Askrde At 7%

CC TC CC CC CC TC TT TC CC

a9 7. myogenin £ A2] 5 promotor G Y] BspCNI PCR-RFLP #4
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C allele : 463bp + 82bp + 76bp + 43bp
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Comparison of histochemical characteristics  Journal of
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M2l OB S o] &3 HA 4 o= Wy 2008
(™ =& (73)
A & A AAAE
Muscle fiber characteristics, myofibrillar Livestock
o . ) 2009
protein isoforms, and meat quality Science
The relation of blood glucose level to muscle Meat 9009
fiber characteristics and pork quality traits Science
Comparison of muscle fibre characteristics [talian
: : . Journal of
and production traits among offspring from Animal 2009
Meishan dams mated to different sires :
Science
Correlations of trained panel sensory values
of cooked pork with fatty acid composition, Meat
. : : 2010
muscle fiber type, and pork quality Science
characteristics in Berkshire pigs
Protein solubility is related to myosin
isoforms, muscle fiber types, meat quality  Livestock
. . . . 2010
traits, and postmortem protein changes in Science
porcine longissimus dorsi muscle
Association between polymorphisms of the
heart fatty acid binding protein gene and Meat
intramuscular ~ fat  content, fatty acid . 2010
" oo . Science
composition, and meat quality in Berkshire
breed
The influence of pork quality traits and Meat
muscle fiber characteristics on the eating Science 2010
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B ATYe £3 A2YFE2PUALS SHA FAEH FIL AT 4P} FF 2
Wiz FHS AT AF SHA HEFSIAG 9 FoAsrtE AAE 8k Ao 4
TYE2FRAL {7, AL 58, A4 Sol S48 BASE 23 gom, FE
EE 550F FEZ € 2,0005 AiAAEE SRty ok =3, AZZY AL S
zb= WEAA L] Ade A =W HE SHA AFSTA HACCPS A AU o
2 R E o 2Z2ds2FHALS SHA Asxds A% T 7Ivs 3
AT
> CHEO|AL - 2F <
- BEAIRH MX|AoIHY
- (ADEFSE XS Lx2) 2] %5
HFEEXHA = ECG #lo|9&
HEM =42 SULEEH|, Fresh, Clean, Green
> HFEEEX| o] SUE MESTL
- HIFEX[AL FCG &5 133X} HIHE &7t
- ZUEZE ZHX 715 R A TAH HACCPUE 571
- TUEE SHE 48] UE =571
- Ejx|D 7] Mol Al =7t
- HFESEX] ASE=EE T MAFX ox|jgtn
> HFELX| M4 S B0 X Ho| Q=g A
- SEHX| LR 2HEM, HS=2 SEGSY|E BHE
- HFSEHX AdSsHAE EEAGR AF (2012, M EA])
29 9. BBl A5
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AEE 7HAL e "k
AAE71el 13 &0l

Al AR o] oA

AA A F=

S AR AL
ok B4 2000 o] H=

F=o dHoE = stal A BT Aol vls

T2 1/5,

AN K57
=88 7hasn

°)(QWHE39090 kg 56090 kg7 % FEAAATL, 2000¢ FE5) W1 e, AFE
= ol9} e 133, HES 48 7] A= AFZTHA Y =EH A AL
Holw BepHow PIen, FAT AFAAE 237 A PRskE FFALo)
STk B ATE o 42308 FUS 2= ARE §4% B Y FERAA
We TEA Aok 140 SHANG BHL Bolwe & A= AFHo B &
S Aoz A}

2 ATAEe] HESE

. HH7 = AA Zl=rs 7=
e Aavgz| Soge | a7add | 2sez | 0

2 23

%ﬁﬁ]% e w2 | 40 % 10 % 70 %

24 fEAB o O 0 0

DNAU]'719] @%—ﬁ]— U]%, 03—11- 60 /) 60 A) 90 A)

AASHAS7H A& o] = 60 % 60 % 90 %

_45_




_46_



Ald ZARFEALAAE DNARPAES Z7|ALA2H &

L 71253 AldE 3443 E4 2 FAAF 133 A= 74
7}. Multiplex PCR ¥ 7|9HS 53+ 7] 71dbE DNAvA S oi&FE4 = A3

AIAF-AA = AT SHA ST ez APATAAEY F3S T3t AL 24
FEATH DNArA O A S E48ta, FAAF1ASAEFS FHete= A
ISt B dAFRe] B SAHAREAASYE DNAvAE F 6522, 244754 2 J5A44
SEHIAYE vA 2%, ZHAREA 2 S2RA A 4F 02 FAH low, Myogenin, MYHZ,
PPARGCIA AR YXstar 1o, PCR-RFLPS} Direct sequencing WH-S o] &3le] F24

<= At Table 1-1-1D. o9t H&o 7] Hiud =Hxe FAFdAdEd vi7 4F(Table

[o

1-1-2)& F7HE43ke 7|25 FH(base population)e] Fd32 544 1P AlFsHAE &
A

Pote AddsHoAA AT 72T FHA 14T, dEA 20772 FAEH ANeH, A

an

7] 10%2] DNAWA % MG59] 4% @A77 CC fax8ow nguo] Wol7h Yehlx ¢
gt e 2HFEA 2 AS44sET ddste 7] muEo] e MyoDlvkAE F7} A

A3 a(Tablel-1-3), ThAItH]! 1A (A=) B £4 9 Aol A&

Table 1-1-1. G732 E-{3F DNAvtA did F R} ¢-FFHAAS

U= e ) ‘IQI’Z(j.Z]' u]_ﬂtﬂ H/vhﬂ]—]ﬁ o 2k.0 2 7} W] 7
S (G4 A) ° e R o
AT EA, Myogenin MGS PCR-RFLP T
Z O A A=
MYED MYH5 PCR-RFLP T
(SSC 12)
ageEN MYH3 PCR-RFLP C
4 . .
PPARGCIA PGC1 Direct Sequencing C
(55C 8 PGC2 Direct Sequencing T
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Table 1-1-2. 7] ®X31E DNAw}A ] tigt AR} -F[AAH

o g
#APA  SAR (QAA) upAE B ° A5
SAz
=32 RYRI (SSC 6) RYR1 PCR-RFLP C Sellier, et al., 1988

PRLR (SSC 16) PRLR  PCR-RFLP A AL Vincent, et al., 1998

ESR (SSC D ESR  PCR-RFLP B MF Rothschild et al., 1994

A4 MC4R (SSC 1)  MC4R  PCR-RFLP A Meidtner K, et al. 2006

Table 1-1-3. 24 HEA

st

HEAAsHAE 71 DNAvLA O i@ AE9} ¢-FFAAS

O gk
#A¥d SR (@A) uAE 2wy ° A2l
ERCR!
M PIETS MyoD1
ARESH oprsscn WP perpEp A Lee et al, 2012
29454 (MYF3)

Z1Z2E5T FAAE 24 2 AE §FAAE 183 A FHY AGAZA, DNArA S
g FEANEEs Ao WA, AIFsHAAA 2 NAEE AHF BRIARERE B
DNAFZ7]E (I-genomic Clinic DNA extraction mini kit, Intronbio, Korea)Z A}-&3}o] DNAZS

3te] PCREFSAIZHS @& thFigurel-1-1). F 11F vlA 9] £4S& 93 Eo] Primer set}
PCR wWhs-=7& o} Tablel-1-4 ¢ o} PCRE F K3y 20ulE 100nge] =HA] DNAS}
10pmol¢] Primer, 0.25mM¢] dNTP, 5x PCR buffer 2 1.25U¢] DNA polymerase(Phire hot start

I DNA Polymerase, Thermo, korea)E o] &3l $3 3t}

FEId. =3, FEAA AFEESTNE H8 BT Tag Polymerase 2 wh2H S B2
E

Step 7|& Taq Al Taq
Hot start 10min 30sec
Dennaturation  1min | 10sec
Annealing 1min X30 10sec X30
Extention 1min J 30sec _|
Final Extention 10min Smin
Total2 2 A| ZH 2.5~3A|7F 1A|ZH

Figurel-1-1. A+ A3/ =94& 3 24&8& U
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Table 1-1-4. Z} v}AEY L 23 =Zgo]H HE % PCR ¥Hg=7A

Primer

. 1 .

Marker Number Primer Sequence Ann'(C)  Size(bp)
P01 5'-ACCTTCCCCACAATGACAAG-3’

MG5 61 463
P02 5'-TGGACTGAGAAGCCCAAAGT-3’
P03 5’-GGTCTCCTTGGAAGGCACTTA-3’

MG3 61 817
P04 5'-GATCTGAAGGGATCCAGGAA-3’
P05 5 -TGTGTGCCCTTCTTCATCA-3’

MYH5 61 750
p06 5'-AAGGAAGGTTCAGGCTGGT-3’
P07 5-GCCTATGCTTCCAGGTCTTC-3’

MYH3 62 279
p08 5'-GCAGTCACCATTCAGTTTTCC-3’

PGC1 P09 5'-CACAGGTTCTGCGTTACGAC-3’

' 60 736

PGC2 p1p  5-AAAGCACCAGTTCGGGTTAC-3'
P11 5'-GGAACGTTTCCGAGAGTGAA-3’

MyoD1 68 707
P12 5-TAGTATGCAAGGGTGGAGTGG-3’
P13 5'-CGCTTTCACCACCTCTTCTC-3’

RYR1 61 405
P14 5'-GTGGGGACTGGCATTAAGTC-3’
P15 5'-CCACATCCTGGTGTTAGTGC-3’

PRLR 61 552
P16 5-TCTGCCACATACCAAACCAT-3’
P17 5'-TGGGACAGTGTGTGGTCTTT-3

ESR 61 351
P18 5'-AGCGAGTGTGTATGTGACCT-3’
P19 5’-GCCAAGGTGCCAACATGAA-3’

MC4R 61 280
P20 5'-GACAAATCACAGAGGCCACC-3’

'Annealing Temperature
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FEdo] a7He B d7AAe a&84Q A75dS #135t Multiplex PCRE ©]-&3F F
7EA o) WA SAIEATIE S NSt Multiplex PCR 245 #3l4 = PCRFFA]
Annealing &%=7} 948 SHFAES A4 FEG F Jdojof s, FAAE E4S {
RFLPO| A&5 = AFaLo 22 vh-g3tle W &% PCR4b=2] RFLPA A7 vw A w7 <]
Genotypingell a7} HolA= <tdET ol#d 2dS WEATIE v F MYH5¢F ESR,
MG3¢} MC4R)= 483 Multiplex PCR 71'H<& 7BEetdth. PCRS % F3] 30u 2 100nge] =
Z DNA%} ml7] & F& 37 SZA7]7] 9% 10pmole] Primer 24, 0.25mMe] dNTP, 5xPCR
buffer 2 1.25U02] DNA polymeraseE ©] &3} =)t}

Figure 1-1-2 + Multiplex PCRE ©] &3 MYH5¢} ESRu}# 2] genotyping®tH o 2, S
MYH5 w©lA ol Eo]Z&<Ql 750bp W=} ESR wlA o] EolzQl MEE 374 FZs|u EEst=d
st & PCRAMES o] &3kl AgFas Mpl ol - AZES #l, ESRrt7e] PCRAME 2
FRAAZ A BAJC] AFAEAS REEIHA G H7]FEA BlbpHAAlel IHE EAEHAE
o} ¥k MYH5R}7] 9] C alleles]| A= 539bp, 211bpe] =72 #elA| %1, 351bpel ESRu}
o] PCR4FEY AHE oA #A7Mestth =3 T alleled 744 Aoz x] ¢Fy o]&=3F ESR
Aol FRAAF BAQlel TE7Essioh mekA MYHS5-ESR multiplex PCRAIRE Mspl A
kg ol WHgAlA MYH52] genotypingo] 7Fs3dk Zolth wkA, Pvull A& i WH-EAIZ]
multiplex PCRA| &+ ESR9] B Allelee Melx oz Qxste] 27+ 177bp, 174bp & AE
AT MYH5 wiA 9] PCRAHES A& o #AIgle]l Prull AgFa Lo ®HS3HA] o™, ESR
o] RFLPAHE# A EE oA #EHAIY. wekA Pl AFELE o83t ESRY
genotypinge] 7}s3skt}.

et

rt

ox
of

MYH5 genotyping

(Pstl)
850 " — — 750
650 — S B e — 539

500 == Se—

A00= " g "— 351
AJ.

300 == s
B 211

MYH5&ESR

Multiplex PCR 100—
g:g:‘-——"“ [ s TT TC CC
500 —= Be— <MYH5>
200 —= S LR ] ESR genotyping
- m— (Pvudl)
Sl . <ESR>
200 —S 850 " e — — — 750
o 650—
100—= s 500 = s
It - . 400 == S <« 351
300 — [I—
-— 177
200 — — 174
100—
AA AB BB

Figure 1-1-2. multiplex PCR-& ©]-&3% MYH5, ESR ©}# <] genotyping

_50_



Figure 1-1-3 + multiplex PCR& ©]&3% MG3, MC4R wm}# 2] genotypingZd 32, PCRAHEZ
A MG39] 817bp, MCAR®] 280bpE Sl ZZa] W 4 YA Mspl AFEAE MCAR v}
719 @riHolof] #AAGle] &3 206bp, 74bpe] FEZFOE ZEliw, MG3¢| G alleles <1Ask
of 571bp, 246bp= epith. wabx Mspl AFELE AHYsAS W MG3 G alleleo] &A1&
745~ 571bp, 246bp, 206bp, 74bpe] Yl7/fe] MME=E, A allele> MG3 PCRAHE S Algta sl 914
stA] xske] 817, 206, 74bpe] Al /el WIEE &<l genotypinge] 7hssith RIHE Tagl
AdAE L= MG3 P FAAE A BAglel A=A Fstal, MC4RE] G alleled o 184bp,
96bpel F zzZto g Zehim, MG3¢ PCRHIE o= 2P e = Wl =9 x| 2, genotypingo] 7Hsd
= ¢ 4 ok MCAR wA7ZF A alleled v+ F #t7A ¢ PCRAME E5F Tagl AdaL7E <

X

AetA] Fal ZE A e

1

MG3 genotyping
(Msph)

MG3&MC4R
Multiplex PCR

MC4R genotyping
(Tage1)

- 817

-— 280
-~ 184

== 96

GG GA AA

Figure 1-1-3. multiplex PCR<S ©]-&3 MG3, MC4R w}# €] genotyping

PGC1, PGC2 mi7i= d7I¥olA7F 7M7) wj&ol shuke] Ampliconoll A A 45335}
Direct Sequencing2 %3] FAlol genotypingg 3= 7IHE AHEch PCRAES ABI
PRISM®3730 Genetic Analyzer (Applied Biosystems, USA)Z &%l om™, Seqman program
(DNASTAR, USA)e. 2 HF 7| EN S A A3 tHFigurel-1-4).

PGC1 genotyping

PGC1&PGC2
Onestep PCR

e
B —— 750
e~ — 650
S -— 500 '=== PGC2 genotyping
- < 400
L — 300
-— 200

- 100

T T it

Figure 1-1-4. Direct Sequencing-S ©]-83% Multiple allele genotyping
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ol¢] 5F2 DNA w7 7fEH o= PCRELH, sfdnt7 e @7|HolHAE EolHo=
A o e AdasE T3 RFLPEA ARS-E Q1AL Figure 1-1-5%-8 Figure 1-1-974%]
TEH Aok

Figure 1-1-5& MG5 w}# &4& 913 463bp 4ole] PCR 4t=o] AFEL BpCN I o ¢
3l fFHAPF A #AJel 316bp 147bpE ATET, C alleles SolF o2 <QlA3ste] 147bp7t
82bp, 65bpE ZE|Al Aot FAAF S 147bpe] FFE T3 I Jhesith

=

ol
ol

MG5 genotypin
MG5 PCR (Espc,f,}’)"’ 9

-
650 =+ wew 200 —»
500 — e
200 — [ - e 100 —

300— =
200—

;oo
(V15

100—
P cC

(‘Ho|8l®)

Figure 1-1-5. PCR-RFLPE ©]&-% MG5 vl# €] genotyping

s

Figure 1-1-62 MYH3 markere] genotyping 23 = PCR 4H==E 279bpE % 3d
, AR E A HpyCHAV o oJsiA AA FHA8 e A= 168bp, 57bp, 54bpe] Al THo = 1}
Folxith ®kH CC FAA3 2 168bp7t & ¥ ©f Awxo] 135bpe} 33bp7t F71= A/de] «
o o]l FHFA] AC FAAF LS Aol 237 A3 o] 168bp, 135bp, 57bp, 54bp, 33bp E=
<

7hs 3tk

A

fol Uehdth 1€ EE 3744 fAAEe] BE T

MYH3 genotyping

MYH3 PCR (HpyCHAV)

-

-

o] 200— .
400— 150 = -. . -~— 168
?2'22:: -— — 279 100— W . i
57
50— 54
il - . MW < 33

AA cC cCc AC

Figure 1-1-6. PCR-RFLPE ©]-&-% MYH3 v} 2] genotyping

Figure 1-1-72 PRLR marker®] genotyping Z3 =& PCR A= Z+= 552bpE 5= 3id 4+
Atk Mael o o8 GG FAAE-E 437bpe} 115bpE U rol XA Aok AA FAAEH LS MNael
7F Q25kA] EEl A UFoA A geth 282 E AG #-AAE-S 552bp, 437bp, 115bp Al
GHOE ol x vEhd
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PRLR PCR

650 —
500 —
400 —
300—

., -— 552 »

PRLR genotyping
(Nael)

850 —
650 —
500 —
400 —
300—
200—

§ < 552
- 437

=115
GG AA AG

100—

Figure 1-1-7. PCR-RFLPE ©]-§3% PRLR ©}# < genotyping

Figure 1-1-8&= RYR1 marker?] genotyping 232 402bp PCRAIHES =%
T allele & AFEA7F A2 A 231, CC FHAF-2 211bp, 191bp 2 0]

AA A CC FHAF TS 7HA 2L

Z]

-

2EHT

RYR1 PCR
500—
400 — -_ — 402
300 —
200 —
100 —

o
A

of wol7} gttt
RYR1 genotyping
(Hhal)

——

300 —
200 —

100 —

211
191

-

cc
(Holg=)

Figure 1-1-8. PCR-RFLPE o] &3 RYR1 u}# ¢ genotyping

Figure 1-1-9+= MyoD1(MYF3) marker?] genotyping A3 Z PCRAFEZE 706bpE FZ A

el

F 9k AREL Ddel o] siA CCHAAHE-L 569bp, 90bp, 47bp= LHFol ML, AARA
A48 ol A= 569bp7t 385bp,184bp = U rolAth 1 EE o]d FEFAA ACHHAE S 569bp,
385bp, 184bp, 90bp, 47bpE EF UFolde & 4 9t}

MYF3 PCR

-
850 — ==
—_
500 = —
400 — —
300 —> s

200 =
100 — e

Figure 1-1-9

-— — 706 »

MYF3 genotyping
(Ddel)

-
850 — o=

500 — e

— A <— 569

400" e - — -— 385
300 = w—
200 — o= — -— 184
100— e . - 90
-— a7
AA AC CC

. PCR-RFLPZ ©]-&3%F MyoD1 m}# 2] genotyping
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G 7 2EF A FAAEET BA 9 aizg 44

D 7NzE AAE A2 249

AlFFHAANA BZA S AHATY #4W TITM: 14, F: 207, & 22159)=  7I2EL
12T’ olgt 27|12 Y. F&3% genomic DNAE 53l genotypinge AAISHH L, 4
gk 10 vhACd Wid FH2 2 FAAFH =7} Table 1-55-E] Table 1-137kA] A gl=o] St}

53], AL FEFFAA dE Hss Fi 729 ZEE ®ASAT

AT HiavA T ZAREAR 2 A543 d-dd v MGhell tiaiA s A AE
Sk AXY AU A AANA Helrt flla(Tablel-5), dFsAolA HFHFAAE BRF3t
UA B2 Ao Z Yetgn. ol wet Z4F 2 AsAdsdEdd a3E VK A E FU1
3ta{(MyoD1; WA A K. Tablel-1-3, A =Z7: Tablel-1-4, Genotyping®d'H: Figurel-1-9) t}<
At e 24 9 Aol o] &t ¥ ZAREA 2 AsAsEAd vy S UrA g
el MG3 w8 AR EE ¢ F allelee] H]-&o] 96%=Z(Tablel-1-5), tiHE2] 7}

F24 G
A7k FFFHAE AT Y AR ek,

ol

Table 1-1-5. 712FFd| 3 MG5, MG3 wtA 9 FAA € 38X H=

MG5 MG3
Genotype Allele Genotype Allele
Sex N! Sex N
TT TC CC T C AA  GA GG A G
0.00 0.00 1.00 0.00 0.00 1.00
Male 14 0.00 1.00| Male 14 0.00 1.00
o O 09 o O a4
0.00 0.00 1.00 0.00 0.07 0.93
Female 207 0.00 1.00|Female 205 0.04 0.96
) ) @on @O 14 Q90
0.00 0.00 1.00 0.00 0.07 0.93
Total 221 0.00 1.00| Total 219 0.04 0.96
) 0 @2D GO 14 (@04

Number of pigs
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AT BAmAS AR L S2AYE v MYHS9F MYH39] 7| Z&7o 3k 348 2
FAARMEE Tablel-1-6°] Yel Atk sl vtAELS 712STFWAAA SZFFHaAe] =7}
90%, &3] €4 Homotype/lAl= & g vle]¥o] 3Tt

Table 1-1-6. 7]Z=F<] 3k MYH5, MYH3 vlA ¢ §3A 2D $24A3 9

MYH5 MYH3
Genotype Allele Genotype Allele
Sex N! Sex N
TT TC CC T C CC CA AA c A
0.86 0.14 0.00 0.64 0.36 0.00
Male 14 0.93 0.07| Male 14 0.82 0.18
@ @ O @ & O
0.79 0.21 0.00 0.81 0.18 0.00
Female 204 0.90 0.10 |[Female 203 0.90 0.10
(162) 42 () (165 @7 @D
0.80 0.20 0.00 0.80 0.19 0.00
Total 218 0.90 0.10| Total 217 0.90 0.10
174 4 O 174 42 @

Number of pigs

71Z2FT A 8] PGC1# PGC2 mhA 9] 348 9 fHAW %+ Tablel-1-7¢F 2ot 7125
U PGC-17t7A ] $#HHaANEE 10% oW E, PGC1e C alleles 713 AAES Adate] Wl
Zol Bo¥ Aoz HAgHET PGC2utA 9 ¢ZFHAAQ A allele?] W=+ 0.45
2, i AESALS & Ao AR el F Ao o dHr.

b

=
=

i

ol&

Table 1-1-7. 71Z&FF thd PGCI&PGC2rtA 9] A & FAAY vl

PGC1 PGC2
Genotype Allele Genotype Allele
sex N
TT TC CC T c | TT TC CC T C
1.00 0.00 0.00 0.29 029 043
Male 14 1.00 Q.00 0.43 0.57
14 O 0 4) 4) ©)
0.81 0.19 0.00 0.20 052 0.28
Female 203 0.90 010 0.46 0.54
164) (G8 D (4D (105 (BN
0.82 0.18 0.00 0.21 050 0.29
Total 217 091 009 0.46 0.54
az® @8 @ (45 (109) (63
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(Wb 7] RawpA 244354

Ryanodine receptor(RYR) -+ A+ PSE (pale, soft, exudative) =52 <lo] HE= FAx
3 GEHA Yol HA S| S HAE T8 FAAIH T E2FT Agol et &
A#A w7l RYR A F3248 Ids AA %
CC type 22 1AHAJE AS AT 4 AATHTable 1-1-8).

rr

ok

ax, 72T

o

o

Table 1-1-8. 71ZZF4| thd RYR] v}A Y fAz 2 fAAF H=

RYR1
Genotype Allele
sex N
TT TC CC T C
0.00 0.00 1.00
Male 14 0.00 100
) ) (14)
0.00 0.00 1.00
Female 207 0.00 100
)] 0) 207)
0.00 0.00 1.00
Total 221 0.00 100
()] ) (221

M5 @A v ESR 3 PRLR & 4459 #ag mizjoln, T mpAAd tgt 725
o §14 % §048 EAARE Table 1-1-9 9 Table 1-1-10 o bR, @A) ESR v}

Table 1-1-9. 7]ZFF ¢ thd ESR vlAS F42 2 F3A438 ¥=

ESR
Genotype Allele
sex N
AA AB BB A B
0.71 0.29 0.00
Male 14 0.86 0.14
(10) 4) )
0.87 0.12 0.01
Female 203 0.93 0.07
(176) (25) 2)
0.86 0.13 0.01
Total 217 0.92 0.08
(186) (29) 2)
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Table 1-1-10. 7]%=Zd] th PRIR u}7¢] §84 2 $AAY Hx

PRLR
Genotype Allele
sex N
GG GA AA G A
0.07 0.57 0.36
Male 14 0.36 064
D (8) ()
0.16 0.38 0.47
Female 192 0.34 0.66
(30 (72) (90)
0.15 0.39 0.46
Total 206 0.34 0.66
(3D (80) (95)
43 AT BEE 4F5HBE v MCR vHel @ #AAY BHATE
Table 1-1-11 3 2t} $=F A= A alleled] ¥EE 7227 45%2 UEFSTH
Table 1-1-11. 7]Z3Fd] th§ MCARFIA L §AA 9 $SHAEH vs
MC4R
Genotype Allele
sex N
GG GA AA G A
0.29 0.29 0.43
Male 14 0.43 057
@) (@) )
0.29 0.53 0.18
Female 201 0.56 044

(59) (106) (36)

0.29 0.51 0.20
Total 215 0.55 045
(63) (110) (42)

1 Aed Zo] B A7 9 57t
Aok, 7z A FAAES &
ol o] 25 Akttt V=
-assisted selection(MAS)7} & o
Hlael &8 7458ttt

L Ay

A ke wAe) BADo R FE MASOE HAAN =M
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=2 Z}7t Sire Line (ZE&8Deo] =i, 7|25

<
o] AFMAIAIE Exte Al REE F Sire Z1¥ 2E 105
2 S

=o] ATEAT o]E°] 0MY Dam (E&)olth. AA 7 wrl 232 Figure 1-1-1104 &<1&

oA =@ ¢ wdMzFe 0nele REN REQ 5% RES X 2sie,
sdam/sire T2E WSO ASE 2L VR AT FHT, o 85 AAsEL w1

o 80052 AFE(progeny)A4tS o4& 4 tk(Figure 1-1-12).

N

Al =
® }

oA HYEY e
n=10

1o
@ L2 2FAlleleZig op e
Sire Linel}] DamZ& a8

’él'-?—| 10-?-| k|ﬂ|‘7|'E
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| o

=0 @ 1~48 oy e = 0.
=75 EX a=49 | x4 £E.:Z()j7 () ]I:L
AEAZ BE HH| 2=

"@EAIA HI2E 495F= A
} oi ! ‘2400]7] RO MBBE

SHE7HA|: 0M|CH SHE7HA: = El

!

Mgz  —
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oAM= Hel
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o | BF1 | 8F2 8F3 | 8F4 | EF5 | 76 | BF7 | 858 | 8F9 | EF10 EF11(22F12 | EF13 | 8514 3
=< [00-102[00-196 | 20-108 [40-115 [40-143 [41-110] 54-53 | 56-32 |60-149 [60-175 | 63-04 | 63-35 | 65-25 |80-116| 14
32-67 |103-42| 32-68 | 44-11 | 03-22 [103-80 | 34-01 |104-05 | 56-04 | 44-08 [100-182| 44-12 | 23-21 [ 51-65
36-64 | 33-43 | 34-57 | 59-05 | 34-43 56-01 | 33-59 [103-73/102-39 [103-75 | 47-09 | 34-62 | 66-62
46-00 35-42 | 35-43 | 37-43 06-51 | 54-42 | 31-29 | 52-28 | 25-71 | 08-05 | 44-33
47-49 44-29 | 48-56 | 46-17 153-65 | 60-83 | 42-53 | 58-16 | 32-16 |101-43 | 57-71
57-80 52-63 | 48-77 | 46-27 30-70 | 61-29 | 42-83 | 65-89 | 33-21 [133-75| 57-89
Mt 57-68 | 60-46 | 55-97 31-49 | 63-79 | 61-47 54-79 | 28-77
BE 58-17 | 63-73 | 56-30 34-91 63-34 56-47 | 31-52
66-54 | 63-74 | 64-35 36-48 64-79 57-69 | 43-30
63-85 50-57 66-81 66-55 | 47-26
65-61 54-66 55-14
57-79 56-73
64-97
A4 5 2 8 10 8 1 11 6 9 5 9 12 5 2 93
33-62 |104-19| 63-70 | 7500 [20-126| 51-5 | 54-02 | 36-14 | 56-34 | 64-08 | 153-88| 58-02 | 46-30 | 57
34-59 | 34-71 | 47-11 | 63-42 35-65 | 37-38 | 49-38 | 51-71 | 62-11 | 55-07 | 56-35 | 43-80
48-72 | 35-17 | 54-85 | 63-05 47-24 | 66-88 | 63-14 | 58-54 |100-163| 65-10 65-62
55-49 | 38-68 | 63-88 | 23-10 61-42 | 43-15 | 48-90 | 65-98 |103-52 [102-21
65-22 | 42-50 | 64-15 | 27-78 67-95 | 45-39 | 66-19 23-52 [103-53
52-13 | 34-90 | 34-95 62-97 | 60-81 36-05 | 25-94
55-78 | 43-39 | 63-41 63-38 | 66-23 46-03 | 32-36
56-55 | 48-22 63-75 54-04 | 37-29
60-34 | 64-64 65-97 43-95 | 37-46
61-58 | 65-67 45-74 | 37-67
63-29 65-59 | 42-65
63-39 42-85
64-30 43-81
65-19 45-28
e 80-107 45-40
= 24-66 52-20
36-52 52-55
56-80 54-13
57-96 55-42
62-96 59-35
61-85
62-27
63-98
64-81
66-50
80-110
27-16
42-68
46-74
24 i [ 5 JT 20 [ 130 [ 7 || 13 | 9 [ 7 | 5 | & | 1na 29 2 3 [114

Figurel-1-11. 7|2&79 a3
(qnx g%
o)

q x 20sire )

G

e
J

\.

5dam/sire

Figurel-1-12. wwjA1 Y Structureo] @& A=A F2 o4
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S AR} 7| ZET 0Al
(n=221) (n=107)
o
axs MG5 T 0.00 (B genotypel.Z 31%)
SAICE MG3 G 0.96 0.97
MYH5 T 0.90 0.94
us MYH3 C 0.90 0.88
S A
34 PGC1 C 0.09 0.10
PGC2 T 0.46 0.50
24+,
gy 00 f ] ]
£ RYR1 C 1.00 (+-% genotype 11%)
ESR B 0.08 0.08
LR
PRLR A 0.66 0.66
A sd MC4R A 0.45 0.47
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VS|
ax

Ao

o AAkAE i DNAREA 9L 245430 da4

DNAWIA Sl A14e Ash7] 98] AAA-ES] DNATEASH 24 a54e dage 24
Atk iAol meh AAFAY] EHS FAsI Yok BARFS LAD-34 AESo]Y,

BAGAL A= = 44487 FAdolErt % 249 ol Table 1-1-139] A S|},

=

iy

rlo
o

Table 1-1-13. MAS E}34 2 AL8A HAF &8 A5
A4

R R T g s maaase)  PEET
51 1AY 335 88 214
52 244 224 381 526
%3 3Ad 368 129 340

Al 3 1% 927 598 1,080

AA A BEARAS EAzz a3l SAS 9.29] proc GLM(general linear model procedure)

AW BAG TAHY mde ofdst gom, SHRAAZ

o
>
ofo
ok
&
M
1%
ol
bate
o
q
ok

aNSEXN (A Yy = bt G +year; + sex; +parity, +e;,, ¥EFHF: YHLE
ZAGEAR (=A) Yy;; = pt G tyear; + sex; + parity, + e,
=AZF ($F, ASAEH) y;; = pt+ G +year; + sex; +parity, +e,y, ¥ FTHE: =AF
25 Y ClFAATES) Yiju = wt Group, + sex; + parity, + e,
AA=E (FE2AFEL) Yiju = b+ Group; + sex; + parity, + KGref, +e,

M sy

G DA

sex AR MAAFRA, AXSFA, G2

year c Al (AT, 24T, 3AIT)

parity D BEY A (24 44D

KGref D FRAFSALLE HSEHE, FEREA

e Ly
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B ALgd A3 7 @9= olgfel 2ot

1. 24 /FEA
Total fiber number T (91 L,0007W), =A AR S 7
Fiber density C ZAFEE (), =AY A7
Type I area c Type I Z43/< wol HlE& (%)
Typella area : Typella 242 Weol ¥l& (%)
Typellb area : Typellb 2439 Wl vl& (%)
Type I number c Type I 2479 = Bl& (%)
Type Ila number : Typella 249 &+ BlE& (%)
Type IIb number c Typellb 2472 & Hl& (%)

2. &4
PHusmin . AF$ 45% pH
Lightness(L*) D ARS24AN] HE
FFU; filter paper fluid uptake : o3}x &4 (mg)
drip loss D ABAIEE Rl SEE (%)
Cooking loss 7V EEF (%)
Hardness AT
NPPC color U ESAAAAAEE S Ay
NPPC marbling P ESAAAE S e A

3. AR5

-

Loin eye area c SATEE A (cnb)
Backfat thickness AT (nm)
4, dIFZA % (Average daily gain)
Birth to wean D A A~ol Al (B9 g/day)
Wean to Final D O] FAI~FBA] (HS] : g/day)
Birth to final D AA~FET A (FE] o g/day)
5. ¥
Weaning Old Dol Y
Age to 90kg D 90kg =EYH
Slaughter D EotY H
6. TMEFE3 A8 4
Lean meat CASE (D)
Loin area 0 90kg SAIZHHA (cn)
Backfat thickness : 90kg FAYFA (mm)
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D ZAFEAEE v
Table 1-1-14. MG3 w}#7} BAZHF EA3 A= &
) MG3
e AA (100 GA (=46 GG g0y  © 'Ue
YA 2
Type I area (%) 10.54 (1.3D'  11.95 (0.38)  0.2851
Typella area (%) 6.78 (0.60) 6.91 (0.19) 0.8310
Typellb area (%) 82.76 (1.46)  82.35 (0.47) 0.7798
Type I number (%) 15.60 (1.17) 17.46 (0.54) 0.1038
Type Il a number (%) 10.31 (0.85)  10.85 (0.43) 0.5130
Type IIb number (%) 74.26 (1.62) 71.96 (0.82) 0.1424
lleast square means and standard error
Table 1-1-15. MG3 w7} A2 54 2 FSY4sd, 24 nX= 9F
_ MG3
b A (-0)  CA =) GG (oo  vale
EAZAE A
Total fiber number (X 1,000) 848.8 (332.7)! 1,049.3 (55.0)  0.5511
Fiber density (/mri) 223.16 (64.12) 243.80 (11.81)  0.7647
Type I area (%) 9.62 (1.02) 9.12 (0.18 0.6267
Typella area (%) 3.37° (0.66)  4.81* (0.1D 0.0304
Typellb area (%) 87.10 (1.43) 85.93 (0.25) 0.4188
Type I number (%) 12.64 (1.24)  11.27 (0.22) 0.2779
Type Ila number (%) 6.35 (0.93) 7.37 (0.16) 0.2765
Type lIb number (%) 81.01 (1.47)  81.35 (0.26)  0.8180
4
PHasmin 6.43 (0.06) 6.43 (0.02) 0.8916
Lightness(Z*)? 46.13 (0.63)  45.76 (0.16)  0.5602
FFU? (mg) 27.56 (4.45)  28.72 (1.21)  0.7948
drip loss (%) 2.13 (0.32) 2.31 (0.08) 0.5582
Cooking loss (%) 19.36 (0.95) 20.57 (0.24) 0.2041
Hardness 4417 (1.29)  43.67 (0.33) 0.7010
NPPC* color 2.69 (0.12) 2.68 (0.03) 0.8954
NPPC! marbling 1.35" (0.12)  1.61* (0.03)  0.0340
SRR
Loin eye area (ci) 42.81 (1.25)  42.93 (0.32) 0.9258
Backfat thickness (mm) 19.80 (0.80)  20.02 (0.21) 0.7858

1least square means and standard error

nghtness measured at 24 hour postmortem.

Fllter paper Fluid Uptake
*National Pork Producers Council
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MG3 Ao Fxgd 24

1-1-14, Table 1-1-15 ¢} 2t} B4 7|2%7e) $FFAA vlgol %7 e Fojel
% }

FAAEE T A AA FHAAE A7 0FR e, GG7F tiFEEQ] EXE Rolx ATt ¢
FHAA FEHATU GG FAAE L GA FAAG vla] HAZTHAFELLE FAZHSE {9

s WA Type | 24l Wolulsl & wlgo] Be AYAE Hol
NAE Typellart ol o ol o] vad £ Ao aHy A%
=, B5gP Ao GASH o)k A @gkor], GG #Ade] GA FaxHel 8| mhE
FA57E w2 ok dela Ag4asEe Aol uA ekgket.

150l MG3 mhoo] $#FaaA FHHTAA GCE

3, olo] whe} JkgEZ U o] 187.5U 7, FojH o

=3 ol Table 1-1-16914 A &
SEAF7HA S d%

O =10 =
2 e & 7 o

Table 1-1-16. MG3 w}A7} A&SEHF A vR= I

MG3
Bla P value
AA (n=0) GA (n=54) GG (n=1,022)

Average daily gain(g/day)

Birth to wean 291.35 (12.56) 278.20 (10.30)  0.0743

Wean to Final 500.99 (9.24) 514.74 (3.11)  0.1284

Birth to final 465.27° (7.64) 480.66* (2.51)  0.0405
Age (day)

Weaning Old 25.26 (0.88) 25.10 (0.76) 0.7446

Age to 90kg 193.38% (2.63) 187.51° (0.86)  0.0233

Slaughter 210.65 (3.89)  205.03 (1.68)  0.1270
THMEFES d443

Lean meat (%) 55.93 (1.96) 54.66 (1.77) 0.1301

Loin area (cri) 28.02 (2.09) 26.41 (1.90) 0.0730

Backfat thickness (mm) 13.87 (1.80) 15.07 (1.63) 0.1183

east square means and standard error
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Table 1-1-17. MYH5 m}#A 7} A A 24 5

S mA= 9

MYH5
I P value
CC (n=2) CT (n=147) TT (n=777)
AT
Type I area (%) 10.73 (0.75"  12.12 (0.40)  0.0737
Typella area (%) 6.75 (0.38) 6.93 (0.20) 0.6295
Typellb area (%) 83.51 (0.93) 82.17 (0.49) 0.1538
Type I number (%) 16.48 (0.85)  17.39 (0.54)  0.2193
Type Il a number (%) 11.09 (0.64)  10.77 (0.42) 0.5520
Type IIb number (%) 72.53 (1.22)  72.16 (0.8)  0.7099
lleast square means and standard error
Table 1-1-18. MYH5 ml#A7F 24 # S4 € AS44EE, 29 vX= IF
) MYH5
T CC® _ Cr @789 T @sip © vake
SA A
Total fiber number (x1,000) 982.7 (143.9' 1,056.0 (59.1)  0.6352
Fiber density (/mif) 230.53 (31.12) 245.65 (12.66)  0.6506
Type I area (%) 8.33 (0.46) 9.31 (0.189) 0.0501
Typella area (%) 4.71 (0.30) 4.80 (0.12) 0.7825
Typellb area (%) 86.97 (0.65) 85.74 (0.26) 0.0789
Type I number (%) 10.38 (0.56) 11.49 (0.23) 0.0684
Type Il a number (%) 7.33 (0.42) 7.36 (0.17) 0.9586
Type IIb number (%) 82.29 (0.67)  81.16 (0.27) 0.1164
3
PHusmin 6.43 (0.03) 6.43 (0.02) 0.8695
Lightness(£*)? 4550 (0.36)  45.79 (0.17)  0.4247
FFU? (ng) 28.67 (2.67) 28.85 (1.27) 0.9477
drip loss (%) 2.14 (0.18) 2.34 (0.09) 0.2856
Cooking loss (%) 20.48 (0.54)  20.60 (0.25) 0.8233
Hardness 43.53 (0.74) 43.73 (0.35) 0.7938
NPPC* color 255" (0.07)  2.70* (0.03)  0.0441
NPPC* marbling 1.66 (0.07) 1.59 (0.03) 0.3769
ALY
Loin eye area (ci) 42.54 (0.7  43.01 (0.34) 0.5255
Backfat thickness (mm) 20.12 (0.47)  19.98 (0.22) 0.7675

11east square means and standard error

L1ghtness measured at 24 hour postmortem.

Fﬂter paper Fluid Uptake
*National Pork Producers Council
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=3 A
o Fol T F3x3¥ F CC genotype o< AT EHoNAE ALt YA F {2k
ol s £ AAstAT. FEFFAA FFHA] TT A48 CT A Hlisf A
AZAFEEE BFAASE Fo3tA FANF Type | AT Wolnlgr & H

A8 Holx gtk TT #AAFE ASHAENASN FolHoR Folr} vh

do

o )
go] B Ak
g4

E20 R0 Type | 24fe) Wolulel 4 wlgo] Be AT Roln o} §A7 A 544
sejo] 948 Ao iRt T A4 AP At Adelq Felow 3

Table 1-1-19. MYH5 m}#A 7} A58 P ol vR= FF

MYHb5

3= P value
CC (n=5) CT (n=150)  TT (n=919)

Average daily gain (g/day)

Birth to wean 271.30 (11.06) 278.83 (10.31)  0.0997

Wean to Final 510.86 (5.67) 515.36 (3.24)  0.4233

Birth to final 475.28 (4.77)  481.33 (2.60) 0.2009
Age (day)

Weaning Old 24.88 (0.81) 25.12 (0.76) 0.4216

Age to 90kg 189.93 (1.64) 187.19 (0.90)  0.0933

Slaughter 207.04 (2.45) 204.76 (1.71)  0.2875
THMEFES d443

Lean meat (%) 54.79 (1.84) 54.67 (1.78) 0.8257

Loin area (cri) 26.14 (1.98) 26.45 (1.91) 0.5735

Backfat thickness (mm) 14.99 (1.69) 15.06 (1.64) 0.8752

east square means and standard error
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Table 1-1-20. MYH3 m}# 7} A A 24 5

S mA= 9

MYH3
&= P value
AA (n=22) CA (n=194) CC (n=710)
AY A 2
Type I area (%) 12.16 (0.66)'  11.83 (0.4D)  0.6322
Typella area (%) 6.89 (0.32) 6.88 (0.2D 0.9880
Typellb area (%) 82.67 (0.77)  82.38 (0.50) 0.7128
Type I number (%) 17.09 (0.72)  17.22 (0.57  0.8293
Type Il a number (%) 11.18 (0.56)  10.85 (0.45) 0.4577
Type IIb number (%) 0.71 (0.90) 72.30 (0.84) 0.6233
lleast square means and standard error
Table 1-1-21. MYH3 mlA7F 24F 54 € A54845Y, 29 HX= IF
, MYH3
T AA 2D CA o149 CC edzpy | Vale
SA A
Total fiber number (x1,000) 995.8 (107.0) 1,061.6 (64.2)  0.5896
Fiber density (/mm) 234.13 (22.91) 246.45 (13.78)  0.6375
Type I area (%) 8.83 (0.3  9.28 (0.20)  0.2509
Typella area (%) 4.76 (0.22) 4.79 (0.13) 0.9161
Typellb area (%) 86.36 (0.48)  85.76 (0.29) 0.2694
Type I number (%) 11.17 (04D 11.41 (0.25) 0.6119
Type Ila number (%) 7.32 (0.3D 7.38 (0.19) 0.8643
Type Il b number (%) 81.50 (0.49)  81.20 (0.30)  0.5931
3
PHsmin 6.42 (0.03) 6.43 (0.02) 0.9033
Lightness(L*)? 45.73 (0.27) 45.75 (0.18) 0.9508
FFU? (mg) 30.58 (2.04)  28.06 (1.35)  0.2416
drip loss (%) 2.14 (0.1 2.33 (0.09) 0.1938
Cooking loss (%) 20.97 (0.41) 20.40 (0.27) 0.1943
Hardness 4391 (0.56)  43.63 (0.37) 0.6525
NPPC* color 2.74 (0.05) 2.66 (0.04) 0.1723
NPPC* marbling 1.55 (0.05) 1.63 (0.03) 0.1859
AFY s
Loin eye area (ci) 42.90 (0.54)  42.86 (0.35) 0.9415
Backfat thickness (mm) 20.15 (0.35) 19.90 (0.23) 0.5123

11east square means and standard error
L1ghtness measured at 24 hour postmortem.
Fﬂter paper Fluid Uptake

National Pork Producers Council
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1-1-20, Table 1-1-21> MYH3 ®}A<
Ha AndRd Asolth wA4W NEFT $FFAA vIgo] By ol Friel f
ANE A G FAAE BROM, AL FAAY FBL S} obF HU7] @B BHEA

AbESEA] et MYH3 viA o) @ el wel AASdwdde 230 BE dds°] &

Table 1-1-22. MYH3 v}A7} ddsdF 2 nA = &

MYH3

TR P value
AA (n=33) CA (n=24D CC (n=802)

Average daily gain (g/day)

Birth to wean 278.56 (10.67) 277.31 (10.22)  0.7423

Wean to Final 511.68 (4.88)  515.47 (3.3D 0.4234

Birth to final 47797 (3.99)  481.02 (2.68) 0.4406
Age (day)

Weaning Old 24.75 (0.79) 25.16 (0.76) 0.0942

Age to 90kg 188.73 (1.38)  187.38 (0.93)  0.3210

Slaughter 204.70 (2.16)  205.41 (1.73) 0.6749
TENEFES 28487

Lean meat (%) 54.24 (1.83)  54.70 (1.78) 0.3180

Loin area (cni) 26.48 (1.98) 26.41 (1.91) 0.9002

Backfat thickness (mm) 15.81 (1.68) 15.04 (1.62) 0.0680

lleast square means and standard error
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Table 1-1-23. PGC1 ©}7]7} AA2H ¢ S Hx= 9
PGC1
Bla P value
CC (n=2) CT (n=110) TT (n=814)
A=A
Type I area (%) 11.89 (0.87)  11.89 (0.39) 0.9939
Typella area (%) 7.24 (0.4D 6.84 (0.20) 0.3270
Typellb area (%) 82.37 (0.99)  82.37 (0.48) 1.0000
Type I number (%) 16.53 (0.83)  17.39 (0.55)  0.2350
Type Il a number (%) 11.23 (0.62) 10.71 (0.43) 0.3191
Type Il b number (%) 72.35 (1.18)  72.19 (0.82)  0.8722
lleast square means and standard error
Table 1-1-24. PGC1 "lAZ} 24F 54 € ASA44TY, 29 HX= IF
_ PGC1
o CC m=0) __ CT @-7D T mszp L vae
SA A
Total fiber number (x1,000) 1,345.1* (139.8)  996.3" (58.2) 0.0207
Fiber density (/mm) 306.447 (30.24)  233.41° (12.47) 0.0247
Type I area (%) 9.25 (0.46) 9.12 (0.19) 0.8027
Typella area (%) 4.74 (0.29) 4.79 (0.12) 0.8739
Typellb area (%) 86.04 (0.64) 85.93 (0.26) 0.8666
Type I number (%) 11.48 0.560 11.28 (0.23)  0.7417
Type Il a number (%) 7.16 (0.4D 7.40 (0.17) 0.5930
Type IIb number (%) 81.36 (0.66) 81.32 (0.27)  0.9543
3
PHsmin 6.41 (0.04) 6.43 (0.02) 0.6826
Lightness(£*)? 45.41 (0.38) 45.85 (0.17) 0.2707
FFU? (mg) 27.80 (2.76) 28.96 (1.26) 0.6845
drip loss (%) 2.17 (0.20) 2.33 (0.09) 0.4121
Cooking loss (%) 20.00 (0.57) 20.62 (0.25) 0.3049
Hardness 42.78 (0.78) 43.81 (0.34) 0.2034
NPPC* color 2.72 (0.07) 2.67 (0.03) 0.5576
NPPC* marbling 1.69 (0.07) 1.59 (0.03) 0.2006
AFY s
Loin eye area (cif) 42.87 (0.76) 42.94 (0.33) 0.9242
Backfat thickness (mm) 20.14 (0.49) 19.98 (0.22) 0.7489

11east square means and standard error
L1ghtness measured at 24 hour postmortem.

Fﬂter paper Fluid Uptake
“National Pork Producers Council
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PGC1 v el fAAE 24 G547 2 544%

=]
1-1-23, Table 1-1-24¢} o} HAH 3T vi7iste €8 &

o E3k7] Wil Frhe] ¢FFAANET} Yola ABgE

| CC FRAAGMNA= Al 2lstar

EXAFAY. SHFFAAE Y A Q= CT FAAES TT 1Al vls AT/
e TAACE FostA AR EAZAF FHY FEAFTY TAFTEET FYHoE
3tk 28y 24349 4534 E8E JdoAe FAAF mE Aol 7t YEUA &
k=), ol A7t AFEA wet 2o 123 FolXdt CT FHAE ] MA7E Ao &
FQx7F A7) wwolegt AdHEY
T3k PGCl v+ AAsddd Fdo Fong &S 7IAA F+= AS otdll Table
1-1-25014 &1 4+ AU
Table 1-1-25. PGC1 vw}#7} 4345 d B A vX= F&F
PGC1
Blg P value
CC (=D CT (n=119) TT (n=955)
Average daily gain (g/day)
Birth to wean 274.40 (11.28) 278.92 (10.32)  0.3661
Wean to Final 509.90 (6.30) 514.74 (3.16)  0.4304
Birth to final 476.94 (5.28) 480.65 (2.56) 0.4761
Age (day)
Weaning Old 25.05 (0.81) 25.11 (0.76) 0.8632
Age to 90kg 188.57 (1.82) 187.55 (0.88)  0.5707
Slaughter 208.02 (2.61) 204.88 (1.69) 0.1633
TSNZFE3 AR A
Lean meat (%) 54.35 (1.87)  54.70 (1.78) 0.5571
Loin area (cii) 25.88 (1.99)  26.44 (1.90) 0.3792
Backfat thickness (mm) 15.63 (L.7D 15.00 (1.63) 0.2473

lleast square means and standard error



Table 1-1-26. PGC2 m}A 7} A2 F

=40 WAE 9%

PGC2
I P value
CC (n=219) CT (n=503) TT (n=204)
A=A
Type I area (%) 11.79 (0.64) 11.90 (0.47) 11.93 (0.65) 0.9825
Typella area (%) 6.50 (0.31) 7.07 (0.23) 6.91 (0.32) 0.2338
Typellb area (%) 82.41 (0.76) 82.22 (0.56) 82.71 (0.77) 0.8409
Type I number (%) 17.76 (0.72) 17.27 (0.58) 16.98 (0.69) 0.5507
Type Il a number (%) 10.44 (0.54) 10.96 (0.45) 10.73 (0.53) 0.5136
Type IIb number (%) 72.04 (1.04) 72.06 (0.86) 72.63 (1.00) 0.7615
lleast square means and standard error
Table 1-1-27. PGC2 v}A7} =A 2T 54 2 IS A58 A I
. PGC2
o CC 158 CT @316 TT etz © "alve

SA

Total fiber number (x1,000) 1,002.0 (100.9)  1,091.4 (71.9) 964.2 (124.4)  0.5888
Fiber density (/mm) 232.77 (21.48)  252.91 (15.47) 229.77 (26.73) 0.6327
Type I area (%) 9.37 (0.32) 8.83 (0.23) 9.71 (0.40) 0.1111
Typella area (%) 4.69 (0.2 4.91 (0.15) 4.45 (0.26) 0.2660
Typellb area (%) 85.96 (0.45) 86.01 (0.33) 85.80 (0.56)  0.9469
Type I number (%) 11.58 (0.39) 10.96 (0.28) 11.96 (0.49) 0.1405
Type Ila number (%) 7.16 (0.29) 7.62 (0.2 6.79 (0.36) 0.1006
Type Il b number (%) 81.26 (0.46) 81.42 (0.33) 81.24 (0.58) 0.9453
3
PHusmin 6.40 (0.03) 6.43 (0.02) 6.44 (0.03) 0.3313
Lightness(L*)? 46.10 (0.26) 45.64 (0.20) 45.69 (0.30)  0.3033
FFU? (mg) 30.72 (1.95) 27.43 (1.45) 29.58 (2.23)  0.2842
drip loss (%) 2.37 (0.13) 2.31 (0.10) 2.20 (0.16) 0.6710
Cooking loss (%) 20.19 (0.40) 20.57 (0.29) 20.87 (0.46) 0.4696
Hardness 44.36 (0.54) 43.41 (0.40) 43.56 (0.62) 0.2973
NPPC* color 2.60 (0.05) 2.72 (0.04) 2.67 (0.06) 0.1632
NPPC* marbling 1.51 (0.05) 1.64 (0.04) 1.62 (0.06) 0.1028
AFY s
Loin eye area (cn) 43.34 (0.52) 43.02 (0.39) 42.04 (0.60) 0.2029
Backfat thickness (mm) 19.72 (0.34) 20.30 (0.25) 19.59 (0.39) 0.1552

11east square means and standard error

L1ghtness measured at 24 hour postmortem.
Fﬂter paper Fluid Uptake
National Pork Producers Council
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PGC2 miA o] FAAEE SHFEAT 2544 d, S it dBHEH

1-1-26, Table 1-1-27%} 2t} SgwiAs FAAFel et 2HREH, A5NS4, 449

oA o Zd Zol7b oy EolstAl Heterotypeo] UwA F FHxgo] H
Type I 2479 HolHlet & vl&o] A& AFAE KA

ol ol Table 1-1-28 o 4AsHad Qe An

=, CT FxA3 o] U= CC, TT FxAF o Hs) I

Al

=
[¢)

2R A =

A 2o 509g/day 2 fro)H o=

FU5 ek

Al YeErs T
Table 1-1-28. PGC2 u}#7} dAsd A v|AX= JF
PGC2
3= P value
CC (n=269) CT (n=590) TT (n=217)
Average daily gain (g/day)
Birth to wean 283.47 (10.56) 275.92 (10.44) 274.71 (10.81)  0.0987
Wean to Final 519.17* (4.65) 509.77° (3.56) 520.13* (4.85)  0.0421
Birth to final 482.93 (3.79)  476.63 (2.91) 48541 (4.06)  0.0704
Age (day)
Weaning Old 25.11 (0.77)  25.24 (0.77)  24.75 (0.78) 0.1585
Age to 90kg 187.14 (1.31) 188.84 (1.01)  185.63 (1.40)  0.0763
Slaughter 203.62 (2.16)  206.03 (1.77)  204.57 (2.22)  0.3574
THNFEEI] HE8H
Lean meat (%) 54.81 (1.79)  54.53 (1.80)  54.60 (1.85) 0.8203
Loin area (cri) 26.61 (1.92)  26.28 (1.93)  25.76 (1.98) 0.4159
Backfat thickness (mm) 14.82 (1.64)  15.28 (1.65)  15.61 (1.69) 0.3286

east square means and standard error
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Table 1-1-29. MyoD1 w}# 7} A4

S0 mA= I9F

MyoD1
I P value
AA (n=436) AC (n=388) CC (n=102)
A=A
Type I area (%) 12.28 (0.49) 11.64 (0.49) 11.15 (0.92) 0.3812
Typella area (%) 6.85 (0.24) 6.90 (0.25) 7.19 (0.44) 0.7565
Typellb area (%) 82.33 (0.58) 82.45 (0.60) 82.16 (1.06) 0.9603
Type I number (%) 17.34 (0.59) 17.27 (0.61) 17.00 (0.89) 0.9137
Type Il a number (%) 10.70 (0.46) 10.86 (0.47) 11.27 (0.66) 0.6085
Type IIb number (%) 72.27 (0.87) 72.12 (0.89) 71.89 (1.26) 0.9351
lleast square means and standard error
Table 1-1-30. MyoD1 m}A7} =XAZHF 54 2 A5YL5Y, 2 v %
_ MyoD1
o AA G260 AC m=2%)  CC oy L vale

SA

Total fiber number (x1,000) 1,079.9 (79.4) 1,020.7 (79.7)  1,017.5 (166.1)  0.8500
Fiber density (/mi) 253.58 (17.04) 236.69 (17.03)  230.77 (35.89)  0.7184
Type I area (%) 9.28 (0.26) 8.92 (0.26) 9.67 (0.54) 0.3660
Typella area (%) 5.03% (0.16)  4.66*° (0.16) 4.13" (0.34) 0.0360
Typellb area (%) 85.69 (0.36) 86.40 (0.36) 84.82 (0.75) 0.1053
Type I number (%) 11.40 (0.31)  11.20 (0.3D 11.63 (0.65  0.7924
Type Ila number (%) 7.60 (0.23) 7.32 (0.23) 6.46 (0.48) 0.1002
Type Il b number (%) 81.00 (0.37)  81.49 (0.37) 81.90 (0.77)  0.4577
53
PHasmin 6.45 (0.02) 6.41 (0.02) 6.42 (0.04) 0.2530
Lightness(L*)? 45.75 (0.2D)  45.72 (0.2D) 46.21 (0.38)  0.4812
FFU? (ng) 28.90 (1.56)  28.54 (1.62) 29.60 (2.77)  0.9363
drip loss (%) 2.32 (0.11) 2.27 (0.1D) 2.48 (0.19) 0.6188
Cooking loss (%) 20.53 (0.32)  20.69 (0.32) 20.04 (0.58)  0.5818
Hardness 4357 (0.44)  43.75 (0.44) 43.80 (0.79)  0.9320
NPPC* color 2.71 (0.04) 2.66 (0.04) 2.67 (0.08) 0.6691
NPPC! marbling 1.62 (0.04) 1.59 (0.04) 1.62 (0.08) 0.7693
A5 A4 E
Loin eye area (cif) 42,57 (0.42)  43.08 (0.43) 4412 (0.76)  0.1592
Backfat thickness (mm) 19.80 (0.28)  20.28 (0.28) 19.69 (0.50)  0.3104

11east square means and standard error

L1ghtness measured at 24 hour postmortem.
Fﬂter paper Fluid Uptake
National Pork Producers Council
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MyoDl vhrle] #AAFE THREAT A5, S0 g ARPEY Ave
Table 1-1-29, Table 1-1-303 Zt} siEvtAE FHAF wet YAZHFI A= F9
20 Zol7b oy ¢HFFHA FFHHTAA AA type o Typel S4dH Holnlgo] <kt
2 RS AT EAZAFAAAE Typella 242 Wolul 7k AA type oA FeFo=z 3

otz MyoDl Ao WE H4%5s 447l d(Table 1-1-3D), AA F+3AFE 717
MAZE o] fFAIFE FEAZAA S ddFAFo] HoAY BA~FEA dFFAZFS AL E &
FRAA Ftel Bl FAs] fskal, ol wEl 0kgEELH = 185.8U 2 Ef FRAF A A

3 3~4Q7HF whE S FAT 5 vk

oy

2
T

Table 1-1-31. MyoD1 wtA7} A3 5HF A v = &

MyoD1
TREL P value
AA (n=478) AC (n=465) CC (n=13D
Average daily gain (g/day)
Birth to wean 280.80 (10.47) 275.95 (10.42) 284.85 (11.31)  0.1530
Wean to Final 518.97° (3.66) 509.89" (3.84) 506.89%" (6.40)  0.0420
Birth to final 485.77* (3.02)  475.67° (3.13)  472.97° (5.23)  0.0047
Age (day)
Weaning Old 24.92 (0.77) 25.14 (0.76) 25.68 (0.80) 0.0593
Age to 90kg 185.80° (1.04) 189.18* (1.08)  190.29* (1.80)  0.0053
Slaughter 204.14 (1.87)  205.73 (1.87)  206.81 (2.59)  0.4206
THEMELE A4 A
Lean meat (%) 54.77 (1.80) 54.61 (1.79) 54.83 (1.85) 0.9002
Loin area (cri) 26.03 (1.93) 26.56 (1.9D 26.70 (1.9D 0.3783

Backfat thickness (mm) 14.77 (1.65) 15.08 (1.64) 15.59 (1.69) 0.2990

lleast square means and standard error

T A el FFEAHT A, FRAP wEg SARELLS FFeE FEHAE
i

ol ML = Aol E Holx eisith ot MPET §AF A gAY o] vl
S5 Hol7] MEoR AZET B AT 2AFEADY 650 npAE SR SR
AR Aol we oj® S-S X EA Awnsle skt



Table 1-1-32. 4/FEATE vt 9 $FFAA A7t BAZHF S4 vA= 9%

< ZAllele A5 .
Szl
Elas 5 6 7 8 9 10 value
(n=30) (n=78) (n=197) (n=285) (n=226) (n=95)
AT

Type | 10.53 11.24 11.93 11.48 12.19 13.17 0.5385
area(%) (1.6D (1.00) (0.66) 0.57) 0.62) 0.93) :
Typella 6.51 6.60 6.98 6.73 7.24 6.64 0.6366
area(%) (0.74) (0.50) 0.32) (0.28) (0.6D (0.45) :
Typellb 82.61 82.79 81.84 83.07 81.64 82.98 0.6099
area(%) (1.81) (1.2D 0.79) (0.69) (0.74) (1.10) ‘
Type 1 17.78 16.82 17.83 17.30 17.21 17.77 0.9099
number(%) (1.39) (1.06) 0.74) (0.68) (0.70) (0.89) :
Typell a 10.96 11.06 11.10 10.96 11.00 10.66 0.9938
number(%) (1.02) (0.78) (0.56) (0.52) (0.53) (0.68) :
Typellb 71.41 72.24 71.14 72.09 71.90 72.23

number(%) (193 (148  (L0)  (LoO)  (1.oD (.30 99306

east square means and standard error

w
=3

6% vhAlel SFHAA Agol wet THREA, AYNEY 2 K2o] oA Fols}
44 Table 1-1-328} 1-1-33¢] A2ttt 6% niAAl el SafaAe) A5 ALghe 4
AN, Agre 12709 o AE57t Fo] YA E Allskch

AAZTRFEDS FreH o ozl AW Typel 2449l Woluzl $3/x47} 57

ol ABA05%) el SFAAA AFTE Sold4E AXE AFAMHD: 13.2%)0] A
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Table 1-1-33. 24 FEA

d A $FR

EASTHF 54 2 A44059,

Az A7t

2 FAE 9%

$-#ZFAllele A

gz s
6 7 8 9 10 value
M=59) =152 @=176) (=125  (n=52)
S=A A A
Total fiber number 10004° 10702  9493°  10I51°  1629.2° o oag
(% 1,000) (180.3) (10520 (913 (156 (1853 ©
| o 24394° 24104  224.42°  237.83°  370.06"
Fiber density (fm) (3833) (22360 (1967 (250D (3948 0:0230
. 9.04 8.98 9.14 8.96 10.34
Type I area (%) ©50 033 020 030 (059 0318
. 464 454 483 5.06 4.95
Typella area (%) 037D 022 019 (024 (038 05922
. 86.33 85.90 86.07 85.99 84.65
Typellb area (%) 08D 047 (04D (053 (0.8 05908
10.86 11.29 11.52 10.64 13.03
Typel mumber @070 4D  ©36) 045  ©72) 9589
. 7.07 7.23 7.42 771 7.07
Typella mumber G0 5 ©30  ©2n  ©3H  ©50 0807
. 82.07 81.48 81.06 81.65 79.70
Typellb number (%) (og3)  (048) (043 (054  (0.85) 02585
54
6.41 6.43 6.44 6.43 6.48
PHasmin (0.04) (0.03) 0.02) (0.03) (0.04) 08138
. ) 46.24 16.05 45.27 15.91 45.40
Lightness(Z") 04 028 024 029 045 O™
: 32.67 27.73 26.96 31.09 26.26
FFU” (mg) 309  oH (183 (216  (33n 02773
| . 239 2.29 218 252 218
drip loss (%) 022 014 013 015 (024 04236
. , 20.44 20.49 20.49 21.00 19.68
Cooking loss (%) 0.64) 0400  ©37n (044 0.6y 06463
45.24 43.43 43.95 43.5 42.22
Hardness 083 (055 (05D 0.62) 0.94 01616
) 257 268 272 265 272
NPPC™ color 008 005  (0.05 (0.06) (0.09)  0-9334
A 1.56° 1.61° 1.56° 1.61° 1.86°
NPPC" marbling (0.08) (0.05) (0.05) (0.06) 0.08 00411
2 54452
. : 42.66 13.75 42,62 42,58 41,72
Loin eye area (c) 083 (052 (048 (058 (089 02294
. 19.69 20.34 19.82 20.34 19.17
Backfat thickness m) 55  ©30 03D  ©38% @58 0-29%

1least square means and standard error
nghtness measured at 24 hour postmortem.

Fﬂter paper Fluid Uptake

*National Pork Producers Council
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Table 1-1-34. S4-FS48E A SFFAA A57t AR sHIE vA= I9F

$-FAlleleA 5

6 7 8 9 10 value
(n=106) (=259  (n=329)  (n=237) (n=96)

Average daily gain (g/day)

. 283.84 27812  277.00 28136  269.83
Birth to wean 1147 1056  (0.64 (1073 (142 039

. 497.44°  5190.73®  509.64™  515.24°  530.78°
Wean to Final 6.79) (4.69) 4.24) (4.65) 67e) 00016

. . 463.53°  482.91°  476.44°  484.47"  493.30°
Birth to final (5.60) (3.87) (3.52) (3.87) 73 00006

Age (day)
. 25.21 25.16 25.14 24.72 95.25
Weaning Old (0.84) 0.78) 0.78) (0.79) 0gy OO

194.70°  186.85™  188.70°  186.09  183.28¢
Age 1o 90kg (1.93) (1.33) (1.21) (1.33) Loy <0001

211.122 204.50P 203.74° 205.33° 205.69%

Slaughter ©.77) (2.04) (1.97) (2.10) @05 0078
TMFHES AAALA

54.17 55.00 54.14 54.40 54.77

Lean meat (%) (1.90) (1.82) (1.85) (1.85) (185 0939
. ) 26.35 26.71 26.65 26.09 95.38

Loin area (eif) (1.95) (1.87) (1.89) (1.90) (195 0437

Backfat thickness (mm) 15.14 15.02 15.47 . 15.06 0.8617

(1.75) (1.68) (1.70) (1.71) (1.76)
east square means and standard error
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2 %

A=

Table 1-1-35. MC4R w}A 7} A2

A% BA AAE 9%

MC4R
S P value
AA (n=260) AG (n=482) GG (n=184)
A A
Type I area (%) 11.74 (0.59) 12.18 (0.46) 11.28 (0.69) 0.4636
Typella area (%) 7.21 (0.28) 6.83 (0.23) 6.60 (0.34) 0.2734
Typellb area (%) 82.12 (0.69)  81.99 (0.57)  83.72 (0.82) 0.1357
Type I number (%) 16.94 (0.64) 17.65 (0.59) 16.74 (0.81) 0.2851
Type Ila number (%) 11.00 (0.49) 10.73 (0.46) 10.43 (0.61) 0.5651
Type II'b number (%) 72.36 (0.92) 71.84 (0.87) 73.29 (1.16) 0.3264
east square means and standard error
Table 1-1-36. MC4R v}A7} =4 ZAHF 54 2 FSA4445E, 2 v 9%
; MC4R
5 AA -128)  AG (=320 GG o3y ¢ vAlue
SA A
Total fiber number (x1,000) 1,012.4 (116.2) 1,073.3 (70.2) 998.6 (114.2) 0.8075
Fiber density (/mn) 239.97 (24.67) 250.77 (15.07) 226.16 (24.67)  0.6780
Type I area (%) 9.72 (0.37) 8.91 (0.23) 9.16 (0.37) 0.1607
Typella area (%) 5.04 (0.24) 4.83 (0.15) 4.34 (0.24) 0.0937
Typellb area (%) 85.19 (0.52) 86.02 (0.32) 86.57 (0.52) 0.1653
Type I number (%) 11.71 (0.45) 11.22 (0.28) 11.15 (0.45) 0.5996
Type Il a number (%) 7.69% (0.33) 7.54% (0.20) 6.49" (0.33) 0.0141
Type II'b number (%) 80.61 (0.53) 81.24 (0.33) 82.36 (0.53) 0.0587
4
PHusmin 6.41 (0.03) 6.42 (0.02) 6.44 (0.03) 0.7686
Lightness(L*)? 45.85 (0.29) 45.63 (0.20) 46.06 (0.28) 0.3784
FFU® (mg) 28.30 (2.10) 28.20 (1.45) 30.34 (2.09) 0.6211
drip loss (%) 2.40 (0.15) 2.26 (1.00) 2.34 (0.14) 0.6761
Cooking loss (%) 2.070 (0.44) 20.50 (0.29) 20.40 (0.43) 0.8721
Hardness 43.65 (0.60) 43.30 (0.40) 44.71 (0.58) 0.0861
NPPC* color 2.71 (0.06) 2.66 (0.04) 2.68 (0.06) 0.7537
NPPC* marbling 1.71* (0.06) 1.55" (0.04) 1.62% (0.05) 0.0493
KRR
Loin eye area (cn) 42.49 (0.58) 42.78 (0.39) 43.72 (0.56) 0.2147
Backfat thickness (mm) 20.09 (0.38) 20.07 (0.25) 19.78 (0.37) 0.7438

l1east square means and standard error
nghtness measured at 24 hour postmortem.
SFilter paper Fluid Uptake

“National Pork Producers Council
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[e)
4
Bol: @ol YL, EATHAEAE Typella THFe b s
2 AA FolA ol THREABA Mol §8¥ o= powth =3 nEy Y5 w3

2+ AA type2 FEH/NFHI S 253bAAAH FFE0] B FAF vl BojA L, A
WFAE 572 @3e 7HA AT ol AZsHdd A5-H AdE vAAzE 7HAAL 9

AR, SAY] FANA FEEo] BAAA & HA ST AHE AT 5 Ao

I

Table 1-1-37. MCAR m}A7} A5 dd vA= &

3} = MeaR P value
AA 1=290)  AG (n=559) GG (n=227)
Average daily gain (g/day)
Birth to wean 281.07 (10.67) 278.52 (10.37) 273.34 (10.89)  0.2576
Wean to Final 517.14 (4.51) 513.95 (3.55)  510.95 (5.06)  0.5640
Birth to final 483.21 (3.74)  479.16 (2.93)  478.53 (4.08)  0.5286
Age (day)
Weaning Old 25.02 (0.78) 2517 (0.76)  24.99 (0.79)  0.7323
Age to 90kg 186.74 (1.29) 188.17 (1.01)  187.82 (1.41)  0.5737
Slaughter 205.19 (2.19)  204.78 (1.82)  206.44 (2.11)  0.6372
TEMEFE3 AA8H
Lean meat (%) 53.79" (1.80)  54.86° (1.77)  55.16% (1.82)  0.0224
Loin area (cri) 27.02 (1.94) 26.21 (1.90) 27.14 (1.96) 0.1072
Backfat thickness (mm) 16.03* (1.65)  14.82" (1.62)  15.01° (1.67)  0.0111

east square means and standard error
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Q) WHsHad v

Table 1-1-38. PRLR w}#A7} A2

244 549 nXE 9%

PRLR
3} = P value
AA n=396) AG (n=388) GG (n=142)

A A 2
Type I area (%) 11.99 (0.50)  11.61 (0.50)  12.34 (0.77)  0.6468
Typella area (%) 6.48° (0.24)  7.12* (0.25)  7.44* (0.37)  0.0226
Typellb area (%) 83.14 (0.60)  82.01 (0.60)  81.25 (0.89) 0.0986
Type | number (%) 17.41 (0.61)  16.97 (0.6  17.78 (0.79)  0.4975
Type Ila number (%) 10.36 (0.48)  11.03 (0.47)  11.23 (0.59  0.1351
Type Il b number (%) 72.67 (0.9  72.14 (0.89)  71.25 (1.12)  0.3779

Table 1-1-39. PRLR v}#7} EAZH

east square means and standard error

=4 2 454459, 29 NAE 9P

_ PRLR
o AA 0219 AG =293 GG sy | vale
SA 2
Total fiber number (x1,0000 1,021.1 (83.4)  976.9 (80.7)  1,310.1 (131.8) 0.0779
Fiber density (/mf) 234.04 (17.89) 232.37 (17.25) 302.68 (28.49) 0.0736
Type I area (%) 9.29 (0.27) 8.83 (0.26) 9.56 (0.43)  0.2439
Typella area (%) 4.90 (0.17) 4.73 (0.17) 451 (0.28)  0.4885
Typellb area (%) 85.79 (0.38)  86.13 (0.36)  85.97 (0.60)  0.8109
Type | number (%) 11.39 (0.33)  11.14 (0.32) 1158 (0.52)  0.7190
Type Il a number (%) 7.55 (0.25) 7.29 (0.24) 6.95 (0.39)  0.4228
Type Il b number (%) 81.06 (0.39) 8157 (0.38)  81.47 (0.62)  0.6318
|
PHsmin 6.43 (0.02) 6.44 (0.02) 6.37 (0.03)  0.1749
Lightness(Z*)? 45.95 (0.22)  45.68 (0.21) 4551 (0.36)  0.4767
FFU® (mg) 29.55 (1.65) 27.31 (1.56) 30.74 (2.55)  0.3376
drip loss (%) 2.39 (0.11) 2.29 (0.1D 2.07 (0.18)  0.2745
Cooking loss (%) 20.19 (0.33)  20.79 (0.32)  20.72 (0.54)  0.3472
Hardness 4350 (0.45)  43.92 (0.43)  43.50 (0.74)  0.7279
NPPC* color 2.62 (0.04) 2.71 (0.04) 2.77 (0.0  0.1280
NPPC* marbling 1.62 (0.04) 1.57 (0.04) 1.68 (0.07  0.2835
254459
Loin eye area (c) 43.76% (0.44)  42.46° (0.42)  41.68° (0.7D  0.0136
Backfat thickness (mm) 19.71° (0.28)  19.85" (0.27)  21.69% (0.46)  0.0003

l1east square means and standard error
nghtness measured at 24 hour postmortem.
SFilter paper Fluid Uptake

“National Pork Producers Council
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ZFAllele2 42 AA type oA A Typella &4 F11&

ob 2ARAE A GG typeol M3k ol ol

sEMdETe} AFAsHo] FokAlE EFE JHX L 7] W&o AA Types Adst= Al
g FABIZ Aot
Table 1-1-40. PRLR v}A7} A58 F ] vX= FF
PRLR
la P value
AA (n=422) AG (n=493) GG (n=161)
Average daily gain (g/day)
Birth to wean 275.44 (10.53) 280.83 (10.42) 277.14 (11.0D  0.2949
Wean to Final 513.43 (3.85)  514.00 (3.88)  517.19 (5.53)  0.8094
Birth to final 479.65 (3.16)  479.21 (3.16)  483.67 (4.63) 0.6459
Age (day)
Weaning Old 25.47 (0.77) 24.98 (0.76) 24.88 (0.80) 0.0530
Age to 90kg 187.95 (1.09)  187.83 (1.09)  186.82 (1.60) 0.7941
Slaughter 204.63 (1.92)  206.49 (1.84)  202.66 (2.46) 0.1643
TEMFHS A4 43
Lean meat (%) 55.38% (1.78) 54.54" (1.76) 53.49" (1.84) 0.0047
Loin area (cni) 26.90 (1.93) 26.28 (1.9D 25.98 (1.99) 0.2272
Backfat thickness (mm) 14.62° (1.63) 15.04" (1.61) 16.62% (1.68) 0.0020

lleast square means and standard error
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Table 1-1-41. ESR w}A 7} AAZAHF 5 vA &= IF

ESR
I P value
AA (n=662) AB (n=248) BB (n=16)
A A2

Type I area (%) 11.98 (0.42) 11.35 (0.60) 0.3184
Typella area (%) 6.90 (0.21) 6.89 (0.29) 0.9801
Typellb area (%) 82.23 (0.5  83.00 (0.71) 0.2917
Type I number (%) 17.39 (0.56)  16.96 (0.67) 0.4348
Type Ila number (%) 10.71 (0.44)  11.03 (0.5 0.4186
Type IIb number (%) 72.14 (0.84)  72.70 (0.97) 0.7290

lleast square means and standard error

Table 1-1-42. ESR w77} =EAZH# 54 R A5A44sE, 24 vA= IF

: ESR
E AA 57 AB @=129) BB g ¢ vave
SA A
Total fiber number (x1,000) 1,060.7 (61.7)  996.8 (114.9) 0.6194
Fiber density (/mn) 244.38 (13.23)  239.09 (24.70) 0.8480
Type I area (%) 9.19 (0.19) 8.72 (0.36) 0.2393
Typella area (%) 4.74 (0.13) 4.98 (0.24) 0.3577
Typellb area (%) 86.09 (0.28) 85.60 (0.51) 0.3950
Type I number (%) 11.50 (0.24) 10.48 (0.44) 0.0403
Type Ila number (%) 7.33 (0.18) 7.52 (0.33) 0.6121
Type Il b number (%) 81.16 (0.28)  82.00 (0.53) 0.1608
4
PHusmin 6.42 (0.02) 6.47 (0.03) 0.0938
Lightness(L*)? 45.91° (0.17)  45.25 (0.29) 0.0362
FFU? (mg) 29.68a (1.30)  24.90° (2.10) 0.0325
drip loss (%) 2.43a (0.09) 1.88" (1.50) 0.0006
Cooking loss (%) 20.81a (0.26)  19.66° (0.44) 0.0145
Hardness 43.83 (0.35) 43.68 (0.59) 0.8148
NPPC* color 2.65" (0.03) 2.78% (0.06) 0.0363
NPPC! marbling 1.55° (0.03) 1.70% (0.05) 0.0086
ALY
Loin eye area (cm) 43.48* (0.34) 41.46° (0.57) 0.0011
Backfat thickness (mm) 19.94 (0.22) 20.28 (0.38) 0.4126

11east square means and standard error
L1ghtness measured at 24 hour postmortem.
Fﬂter paper Fluid Uptake

National Pork Producers Council
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Ak TeEu SAZBUAC] ol AP S5 BE AL B 5 Ak
=

Ha) QPEALE Azse] WNkgERUHo| 3UME el T, FEATHE AQAANA A&

&o] oA W, SAYFAFA FAL SA= Bt ol ESR mi77t S FSEAd Fost

A3 At edad o] Fo AadA A

Table 1-1-43. ESR "}A7} 4358 @A vA= I9F

ESR

1 P value
AA (n=784) AB (m=274) BB (n=18)

Average daily gain (g/day)

Birth to wean 278.88 (10.36) 274.19 (10.72) 0.2055

Wean to Final 517.15% (3.35)  506.86" (4.50) 0.0232

Birth to final 482.16° (2.72)  474.63° (3.71) 0.0480
Age (day)

Weaning Old 25.22 (0.76)  24.78 (0.78) 0.0578

Age to 90kg 186.98" (0.94) 189.73* (1.28) 0.0364

Slaughter 204.83 (1.75)  206.90 (2.14) 0.2526
TENFHS HAALA

Lean meat (%) 54.92% (1.76)  53.60° (1.79) 0.0023

Loin area (cr) 26.45 (1.92)  26.18 (1.95) 0.5755

Backfat thickness (mm) 14.92° (1.61)  15.90* (1.64) 0.0128

east square means and standard error
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2. 37 DNAVIAZE 44 2 #4248 148 e 43

() H7 DNAMA 28 AL 98 272 v

2 FHGA A A= tsf E4ste A= F 11SQ2F FAAILAGH)Z, DNAvE
7ol 7Rk S AsiM = A-T 7]Eo] Qdofok jth o] & #fste miAR weightE =
7“ v v = o =

d Fovt v 28y BAEAE mAEY F5 Aol
U AadAe ik BAAR REsieE SEFAlleles RA3 ANFE )FEoR AW
genotype <=91= AASIYG 1, 71FS Table 1-1-44¢} 7t}

AT GAA ARt BT AS DRSS ATERY o BEE 93 B AT
L
) .

J

5

HA3 ni7ol $4< Fa, gty 3 Allele A= Fdsittd 7] Zag v

o] 71 o2 23 MREEHE AAHYUL B AFRo] HF3 npFel 1.134, MyoD1 vl el oj
3 1.04, olst 7] Rud upAEdE 0.98S =09 A U /A2l genotype =5 7=l
gA JEAE & A

Table 1-1-44. Genotype Ranking 71&4 A

T8 ATANREG 7] Bxug w3
=
Fd 24+, A5ALs <A, 3 AL WY FY Aded §2
9
oA MG5 MG3 MYH3 MYH5 PGCl1 PGC2 MyoDl1  ESR PRLR MC4R RYRI1
Allele T G T C C T A B A A C
44 11 1.1 11 1.1 1.1 11 1.0 0.9 0.9 0.9 0.9
& =¢IU
Homotype — Heterotype Score2
Score 2HMH
71E
<Score 7| &> <Score 7| &>
oFHE SHEF Allele & OFHE ST Allele &
Homotype2 2 EHJA| Heterotype2 2 H . A|
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Awd 6052 BAA FAAEC 1558 oF 1052 F(Biopsy S E3

BHA ST, 28 5AAVE AT FASF FHEE SAHH, o

W 1, 2¢9 &+ FEE IR JFFE 1ede s7HEd H 2 ZY
+

52 FFstel Lineg ol 157 H1, BAZ 98 7

N

v}

@Al ahe Aol ext 9e & glom, ATy ARy A ol
b AAA B RS thekg S Atk Table 1-1-45% 240 £33 Awzbgel A A
YR 23} olo] Hg AEA ol T},

Table 1-1-45. AE=5A AYdin] A4 A8 L AJAEBXAH(FR)

AE z138y <z Yol
ZFHA 400 397
9@ 7] AR =HAMNATE A FE0%ET Ba
T 280 181 ol Al 158% (3}8k7 28% %3
ZAANA -
A 58F
Biopsy 60 56 AgA Aol AXNAFGF)
2 R B SRS T
SN AFEAA A
Biopsy 60 " %105¢ 3 ol Ao 9% Apw}
AA A EILA A EA
¥ 3= Z=X)
W Hf AL 20 20
+=A IXHAE (2H8) __ %P
1) = U Sire Line LY 4%
7IE: 2 + FEHAE 7|Z= : SHXE + BiopsyZal
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71E: gHAHE

((siex | [ pami |

Dam2 | —------ > =21 154 | === | 129

------- >(z23 ][ 651 | - (222

AN 8E>
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(2) AT w7

10079 mE=olA AAtd A=S oF 80072 sl o A oF 4007 fEolH, =4l
AL EEHIE S 30%E EGS WlAMd REEHISS 7]|F) ANSRE oF 280FE 7S
T Atk s NASo] 16781 oF 105" o] HH 2¢-5HA A Biopsys AAIsHA Hot

20mte} 9] Sire® b 57 Dam(& 100F)= +A8t7] $13F nHl Structured WHHA]7]7]

daNE ARES] 24Ue welslol Fe BE, ANYTES AZd Bad wEY Fuy

N

[\]
[
0}

B o BEes wjsiop gtk 5 10079 EeEs Aatshy] flsiA dAle Ha 1405t
e, 1 ZAE ot 2
WA EE X A1 YUY TE = FEFHE 5F
=X 74.5% = 5.25%F

AAE A FLe Figure 1-1-149F Zowl, sid mjFdo] wet Adsbge ANcd o
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}
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2. At A5 A3FY B4 R #Ad7dA FF

SE | ses || 1msus || 28597 |
AR
2014 [l
11 12 1 2 3 4 5 6 7 8 -] 10 11 12
sy A=A =u1
1y =5 JEESESEETEEE Tl SRR RRRRRN e R » {lll—g~}
e Biopsy?®
A=A (6/28~8/29) _
EEE £x2
(10/6~12/12)
Genotyping
=2l) (&=

Figure 1-2-1. 438& A% # ALdAFe @2 FAAFENLA AR F 24

AEdde] e FHAE BAE A2 Table 1-2-13 2ok =712 Multiplex PCR71H
< 83 PCR-RFLP4] 3} Direct SequencingZ| S 83 FAAFEANS B A 881 7
o] AAMAF AAHS Fx=E, AE3 wARY FHE TS E471M 2 Figure 1-1-2
FH Figure 1-1-9 ¢} 22 WH o= XY= AT

dAAE-S 25F3A Digital SNP typingH2]-& E=Qste] dZ-HAAHEAE A&} o
£ 1319 PCRZ Probe2]& =] ol 19170 Aol tisl] 24702 wpAel sl SA &
T A MR, 2At e} MY A= sl s 7IHS A8t AT
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Table 1-2-1. A=A &

FRAAY B

AE TR

<
T

PCR-RFLP XE+
Direct Sequencing

2
]

Biopsy& & o] &
(=" dZEA)

=1

Digital SNP typing

Digital PCR(Fludim SNPtype Assay)< A Alst7] 918l 2+ m}7 2] SNP Allelee] ™-8-3}+= Probe

= A ZstA . FAM dyeoll+= Allele X, Hex dyeoll+= Allele Y7} th-g3tH, nl#A ¥ Allele
248 & Table 1-2-2¢} 2t} vlAYE probes 452 AZEJQSHMHEX dyed, FAM dyeg,

& Forward ¥ Reverse), ¥4 & 7)< Figure 1-2-2¢9} 2t} aig 7139 79 sy

o} probeZt 017} ®E&-3HAl A

Figure 1-2-2. Digital SNP typing& 7]

Table 1-2-2. Digital SNP typing2 €§+ Alleled 2 3¥

el

MG3 MYH5 MYH3 PGCl PGC2 MyoDl1

X allele G T

Y allele A C

ESR  MC4R
A G
G A
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MG3 MYH5 MYH3

SNPO2: MG3, Call Rate: 100.00%, Ao Confidence; 99.91 SNP14: MYHS, Call Rate: 100.00%, Ato Confidence: 99.95 SNP11: MYH2, Call Rate: 100.00%, Auto Confidence: 9978
| 2
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J3: PPARGCIA _3UTR1, Call Rate: 100.00%, Auto Confidence: 8t 06 : PPARGC1A_3UTR2, Call Rate: 100.00%, Auto Confidence: 9¢ SNP17 : MYOD1, Call Rate: 100.00%, Auto Confidence: 99.34
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SNP22 : MC4R, Call Rate: 100.00%, Auto Confidence: 99.76 SNP10: ESR, Call Rate: 100.00%, Auto Confidence: 99.19 ‘SNP24 : PRLR, Call Rate: 100.00%, Auto Confidence: 99.74
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Sample

Figure 1-2-3. Digital SNP typing 23}
Figure 1-2-3& Digital SNP typing?] A3}o]t} XX homotypeS ®-7HA, YY homotype
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AAR = Bl

Ll

3 [e)
2% FASA

L AltE

D Mg ddFda ix vl
AR SHAANA AT IS

o] 1AH MG3, RYR1 v}AE A3 B4 9F vl st FAAFEEY S HAASA T
Msgel AT O oo kW ANE AFTFE AT W SFAAAL WA S
ok @) olE syl sl MUzt KA WEe] WEE SIS FFFAAE
FHIA 7| EYER dolRy] fHA BASAH
) ZAFEATE vlAY Ao W3}
Table 1-2-3. MG3¢9] Aldd F2AE L {FHARE B2
S 1A of 24 o 3A O As=
HA ™ = m=219)  @=653)  (=780)  (W=650)  (n=7)
GG 093 (204) 0.96 627) 0.93 (726) 097 63) 1 (7)
Genotype GA 006 (14) 0.04 (26) 007 (54 003 19 0 (0)
MG3 AL 0D 0 (0) 0 0 0 0 0 (0)
0.96 0.98 0.97 0.99 100
Allele
0.04 0.02 0.03 0.01 0.00
MG3 m}A ] Mt §AANEHS= 9 Table 1-2-33 2t} 712279 SEFFAAN T}
0.9622 vl % E& Woly] W] ol B NENIE FAs] YEAD BIFEAATAL
7 AAZE LAE) ol F AAT, 3Ael $HRAA WETL 0995 SRT. EF AT AP
g AFEANA ABAL FFFEATOR nAHE HAT & Uk
Table 1-2-4. MYHS w1719 Atid #4348 2 faE ua
=S 1A o 24 o 3A As=
gk T M=218)  (1=649)  (@=780)  (n=650)  (n=7)
TT 08 (174) 08 (G18) 0.85 (663) 089 G81) 1 (D)
genotype TC 02 (44 019 125 014 113) 0167 0 (0
MYH5 cC 0@  001®6 001@ 0@ 0 (0)
0.90 0.89 0.92 0.95 1.00
Allele
0.10 0.11 0.08 0.05 0.00
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MYH5 w}7ie] Aol A =dsts ¢ Table 1-2-49F 2t} 712ZFon 14 deAE
SEFAA T allelee] WNEE 0892 AF 3tstd ot 24, 3AdoA & Aere

o B8 A9 BE SHFAA s} 0952 A AF AR ATES S 5P

Table 1-2-5. MYH3 1}A 9 A 2443 2 FAAYE 89|

o} ) =

A

AE 14| o 2A4 o 3A o AT=
(n=218) (n=649) (n=780) (n=650) (n=7)

CC 0.8 175 0.76 (495 0.71 (652) 0.78 (505) 1
genotype CA 0.2 (43) 0.22 (147 0.25 (196) 0.2 (13D 0 (O

MYH3 AA 0@ 0.02 (13) 0.04 (32) 0.02 (14) 0 (O
0.90 0.87 0.83 0.88 1.00

Allele
0.10 0.13 0.17 0.12 0.00

MYH3 v}A <] At FAANEHE = 9] Table 1-2-53 2t} 7|23 oA 1A, 240
MR QWA SFRAA C alleled] RIEE 234 Tidte AS & 5 Utk 9]
B Aol A FIHTNATE S71E o= O0Aldlel Add 3= oA Heterotypes
7R AAZE A} AL, ol wuigk 0Mth R= A Heterotype 7HAI7F @ol SR HEo=
AT 5YEA 1M AdgEo A E7F Homotype 15, Heterotype 557} mujol -85
71 W&ol 24 thell Al £ homotype A= @WobA L ¢FFAANEAA FoJSAT 18
U 3 AdE AL V2S7] FEH A FEOE % AR NEE TSR,

4% AUE ABES $F FARAA CC alllexe] 2 el 4T

2

e

[‘ll‘

Table 1-2-6. PGC1 v}#A L AMthd 243 9 A48T 8w

N ZxET 1A o) 2A4) i 3A ASE=
AT T M=218)  (=649)  (=780)  (M=650)  (n<=7)
cc 0 0 () 03 0 (0) 0 (0)
genotype CT 0.17 38) 0.08 (55) 0.1 (76)  0.14 93)  0.29 (2
PGC1 TT 0.82 (180) 0.92 (599 0.9 (70D 0.86 G57) 0.71 (5)
c 009 0.04 0.05 0.07 0.14
Allele
T 091 0.96 0.95 0.93 0.86
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PGC1 w}A 9 Athd fAANE=WHE= 9 Table 1-2-63 2t} 04|t 2 A2ds AAS9 ¢
FFA et deka, $EE0] 2% Heterotypeol”] wj&ol 1A thelA £33 Homotyped
N7l souy, SEFFHAARNEIL dolth, 5 AdS T3l 3MgdA = 72573 1

]_
5@ 529 $FRAANER FBSHAOY FFRAA FIHIAE D AN Fauel
=

257}

)
offt
rt
Lo
o
oy
Jo
59
_|>~_1,
[-'E',
bt
rlr
o
=
fru
ofj
)

=y
-

<
Heterotypeo] 7] w2l Fhell A7t ARFAIA] 3 Aesd 5 A 2 Zon.

Table 1-2-7. PGC2 u}#A ] AMthd 2443 9 AT 8w

AE 1A 2A4 o) 3A4 o AFTE
(n=218) (n=649) (n=780) (n=650) (n=7)

TT 021 46) 0.14 (920 02 (157 0.26 (168) 0.43 (3)
genotype CT 0.5 (109) 059 (388) 0.53 (410) 0.54 (350)  0.43 (3)

i

o} ) =

PGC2 CC 029 (64 0.27 (175 0.27 (213) 0.2 (132 0.14 (1
0.46 0.44 0.46 0.53 0.64
Allele
C 0.54 0.56 0.54 0.47 0.36

)

PGC2 v}A 9 At FHAN=dst= Table 1-2-73 2t 2|0\ 7tA = 71253 B3}
o ol e FAANES] ¥H3tE e AT AL = AEe EFFA
Ao} ml&o] 0.22, 0299 71x= Hls) of 2/37tgor oS BT HIF Add
A= $FFAA WEE 0.642, oF L4vi7tEF vl&o] Sepztth 12y AlsEollA

FHAPA CCHAAG L 71 AAZ ZASED, g

U
K3

i
El
=
oY
d
ftlo
i
ol
et
=)
K
Av)
ol

@ Aoz BuE

Table 1-2-8. MyoD1 m}A 2] AthE {FAAE 5 FAANE v

7] i—%—{% 1A o 24 o 34 AT+
(n=649) (n=780) (n=650) (n=7)

AA 045 (86) 0.52 (339) 0.44 (346) 0.47 (304) 0.43 (3
genotype AC  0.46 (88) 0.42 271 0.42 (327) 0.42 (271  0.57 (4)

o} ) =

g
~ N
=
N
—
*

MyoD1 CC 009 (18 006 4D 0.14 107 0.12 (75 0 (0
0.68 073 0.65 0.68 071

Allele
C 0.32 0.27 0.35 0.32 0.29
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MyoD1 mFA L] MdiE FAANEWMS= 9 Table 1-2-87 Zth 1959 1M &=%F 12F
7} HeterotypeQl dFo = 2Mte] FsIHFTA vl&o]l 0442 WHZkth 24 oA DNA

s F3l SETEHAAS HES 047 BojgFlon, HAFAHALE AsES EFSIA

o Zk
Al CC #AAEE ARSI, $FFAANES 0712 =T

1.00 o
o e e AT T T30
ﬂ.gD"“'l— _____________
0.80
0 EBW 321 ves
0.60 2 -~ MYH5
! - = e — MYHB
——— m— = PGC1
0.40
- - -PGC2
0.20
= =" 0.14
.09

0.00
Z|Z=4a 14|04 2M|CH 3M|CH HEE=

L
g

Figure 1-2-4. 24734 v}AY $FHAA s}3o] F3

Table 1-2-3 Y-E] Table 1-2-8 7}A| 2] A#ZE E3] ZAHAFEATHE nA9 A $FHHA
AU =W 350l S Figure 1-2-4 o] Z&3stAth 3719 mAS $F SIHIAAZE nZAHL
o, Yz 3709 uvA dsiiE SFRAANET) G5t Y. 53] PGCl¥ PGC2 wiAE=
FHFHAANEIF oF 157 Zoli oS ST & Ut
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(W) 4% 3 diAsdad vzo Aol wst

Table 1-2-9. MCIR v}A 2] MthE /34 R FAARE Hla

N ZxET 144 2A4) i 34 AsE
AT T M=218)  (=649)  @=780)  (m=650)  (n<=7)

AA 0.2 (42 0.19 (126) 0.23 (180) 0.34 (2249  0.43 (3)
genotype  GA 0.51 (110) 0.55 (356) 0.52 (402) 0.5 (328)  0.57 (4)

MC4R GG 0.29 (63) 0.26 (17D 0.25 (198) 0.15 (98 0 (0
045 047 0.49 0.60 0.71

Allele
0.55 0.53 0.51 0.40 0.29

=
@
NG
)
o
=
N
o
=
é“.:

B FAANIEHE = 9 Table 1-2-99F 2o A5 dd n71Ql MC4RE]

FFFAA NEs 23] st 3AH dF=a7kA 060 o231, HSALE AT

¢

e
ofy
Ho
i

A

oft

A A2 GG genotype MAZF 1, SFEAR WEAA 071742 A5

12270 SFsAA M=l 0459 WwdHS W 16w Eolbx o

N

Table 1-2-10. ESR w}A <& At 3438 R FAANE Hw

A 1A o 24 o 34 AT+
(n=218) (n=649) (n=780) (n=650) (n=7)

BB 001 00l 001aD 00213 014 D
genotype AB  0.14 (30) 0.2 (128) 0.24 (186) 0.3 (193)  0.29 (2)

o} ) =

i

ESR AA 085 (187) 0.79 (5318) 0.75 (583) 0.68 (444)  0.57 (4)
0.08 011 013 017 0.29
Allele
0.92 0.89 0.87 0.83 0.71

HEe 7| 223 U8 2338 A%ste AU AdoA B A48 vier) 0.172 28] o)A
HEIAQE, HE AL ABES SFFAA NI} 0202, oY $F FAAY NEE

Zol&yth E=8 ABEF 1FE $HFIATA BB SAAG o, Friol ANE FAAE

& RECE $ATTH FF HAY WAFY M 2 5L F 2O JgEch



Table 1-2-11. PRLR t}719] Acid 442438 2 $4744HE vz

NZ2ET 1A 2A4) o 3A o ATE
(n=218) (n=649) (n=780) (n=650) (n=7)

AA  0.45 (95 0.49 (319 0.35 (273) 0.41 (264)  0.71 (5)
genotype GA 0.4 B3) 0.37 (242) 0.5 (390) 0.45 (290)  0.29 (2

ek 7

o

PRLR GG 015 @D 014 93 015 A17) 0.15 (96) 0 (O
0.65 0.67 0.60 0.63 0.86

Allele
0.35 0.33 0.40 0.37 0.14

PRLR w7 o] At fFAAHI=HSt= 9 Table 1-2-11 3 2o 1A Add F50]

AAR =7 @353 shet

1.00
_ 0.86
0.80 f/
o ;"/ ..o" D?l
05— L — .__.-' eeee-MCAR
S el gz
I tt-li.--q-o-.-.i-.tl!-lrrrl-'.'. _PHLR
040 (4] 2H)
- --- ESR
e 029 e
0.20 >
008~""
0.00

Zl=mw Mo 2M[cf Ml AlS=

Figure 1-2-5. 4%, A4 &4 79 ¢FRAANE A 50| T
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T ATEe] w4 L4 HAF

o

O EYRAAY Bfoln B

10079 RES EAMATF Bt 85 7Hgata, Hulvk SLsohE 2 40059 ¢4
AEo] wEol A Hid, gAY FFL oMo mTEE FA7] S8 45 A

2 08 8&E AdE sy glokFigure 1-2-6).

HE

Qe Mgt DNAA gt DNA +Biopsy Mt}
400 40.8=163 60 20

= 1K 2K E |

O

400 x 49.7=199 | Mutzs 037~0.22

69.2=277 i W—
- DNA+Biopsydd® | ZTULHE

*Q| @ AlA} ETjH| &0

400 .ﬁﬁg;‘qé |0] 140 sS85

o

HAdAs 0.86~0.51

Figure 1-2-6. A3 78 =

oF 4009 A= F DNA Adg Fdl 73 6057F Ad=a, AR ss oF 15%| A%
14055 AMtafol st SRS AP =T} 36%=, FHl o] 2ol7l drh =3 ASES 9o
Fdo AT B AFHA A Fad 8<loly] wEdd HAA AUF=CAA MAF A==
MAL] v&)S DetAA Aok RIFE 14& A JrAES Ay Wi AdEs
QRAAE B} EF o] 40.8% — 49.7% — 69.2%= 25k, o] 1 FITHH £ DNA A7t
T2 60+ (QRADAAPE ALZTE H 037, FA 0227} Ak 5L WHoE ALNS
dod gAY AT E Ha 0.86, HA051E FH ] Adx
ofugt DNA el a5 A 7| 4 glrh olet dAAF wuE Tl ¢-ZFFHAE 9

ME 238 94 YE Zolg 48 5 Uk

O~
il
o
[\
w
=
N
N
ol
N
o
N
N
e
M2
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Table 1-2-11¢ 47 AP Eo] B 7|2 HE AEE o|27] 7% REGire)ddo]

2 A0 SFaaAe] HEE o HwA el W

&) YT Aok gHgdo B RES SUA

o) WMHEFE, SFo] gl REL AUz WskSoln e A EFE FAY 5 Ak
=

NN2FTAA BE FAS MY &
=

ol¢} A Z7), —: WIgYL, o ¢

o
fu
2
i
¥
N
=
e
2
Jo
=y
P
ot
rlr
=
iu)
=
A
52
X2
N

H3le ozl AdEAA miEo A7 Aoz FuE
14t Siree] ARHAAE NEsl Z718 0iA7} 37, 2AE w7} 6l 2 AR 8

A RPee & 5 Ak ol 1 AT AR 2¥F AATL Bot FAAY
=

n)
aify
rlo
o
i3
o
o
i
2
N
A
e
o)
N
2 4
Fd
2
o
o
o F
=
_>|i
(-'E
b
N
4
olN
N
A}
i
o
=
A
N
=
Ho
A
i
o
=
N

EE mAe $ZFFAA HETt destden, 49 7]

7b i, FAFHSZE PGC2, MyoDl, PRLRuFAZE 21% , MYH3 wh#A7F 18%,
PGC1, MC4R, ESR v}A7} 14%, MYH5 v}A7E 7%2] S #FHAANE S715 2ok 53] ESR
AL FFRAANEE V2S5 OBl 29 destia, 370 v (MG3, MYHS, MYH3)el o s

A FAARE RIS o] FATH
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Table 1-2-11. 7 AWES Aol WE AWE, A $FHARNE W3

Ao 72
=
g3 u}lA g P 71% = 0Oth 1 1st 2 2nd 3 Ax
- =7  sire Aol sire Al site MY =
MG5 T 0.00 (&% genotypel.2 114)
=4,

MG3 G 1.00 - 1.00 098 097 0.97 100 0.98 1.00

Wl ol - N N - 7 N 7

MYH5 T 093 093 089 084 092 095 095 1.00

MYH3 C 082 082 087 082 083 088 087 1.00

44, H3 Fo] - V4 N /‘ Va N 7
=3 PGC1 C 000 000 004 005 005 005 007 014
W3} o S R I N B

PGC2 T 043 043 047 045 046 060 0.53 0.64

H3 S0 — / N /! v N /!
aye MyoD1 A 050 050 0.72 068 068 075 068 0.71
AFAESE wg Fo S 20N S A N A
53 RYR1 C 1.00 ($-% genotype iLA)
MC4R A 0.57 057 044 053 049 068 059 0.71
AA5d
W3l Fol — N A N A N W
PRLR A 064 064 069 068 061 068 065 0.86
H3l o] — ! N N 7 N 7
EREA T
ESR B 014 014 010 0.13 0.14 018 0.16 0.29
A5 o] — N A A A N d
=7} yd - 570 370 470 871 270 971
FRAAR =
[e) _ — _
w5} 20) A — 97 37 17 177
i N - 470 671 270 - 770 -
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NZE2TFHE AEE ol27] 71A R E(Sire)Ad o] w

ol A oke] wskEolek (1

2) Yebfa 9lth Table 1-2-113} w}

)

Table 1-2-12

i

<7k

LA W EskEo]

71 A 2 3]

Kl

0A o

3

<)

LS o] FA7] el A A A

o= 670 vhA A

REges
Atk 1A

712 ulbA7F 57, AR uAT A2 ZA LA T

A s H3ls =

%

Aol

}-

0Md FE=3e] wujEy wfFo 2 & 4 th Table 1-2-11¢9]

1
T

b1 9

& 73

3] wuj Structure

1-14 iz} F-E),

ol A

1

pa—

A7y

oF

712 1M

—_—

W)

o

I FActol 0AMTh =

S

|

At =H el E

3tk 1At Dame] A+

AA Y H=E ®A

T

=
=

LA o) &} 1-1A4]

L —
T

2 3

o}
FAANE W= Z7HE AT D, gad wATE 4], B3RA

s

Asl

A

[e) [e)
THFFZ

vl7 7} 40 =,

3

S

2 HAth Mt BRE 2

A=, ©

o] M=ol
m}7 47 e]w,

SANEL 2ATEE At D DNA

12 £

o

)

AR E7F

1271 71 v

0.01~0.07= ®W3}= v

o] o]FojH BE m}9

]

=]
RIS

Al A5

| —
T

AA RN=Ws}t 3]
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ay

ik

s}

A

a7 =R

ZIA =2 DNA Ao

o}
=

Zro

it

1

3
pul

b GERAR A A

= 8

3

Fa Aok AA 24 AA R el vlasiA 24t Dame] -

ulA7E 1=,

It 8t s 1%~8%71o 2 Hixw3slrt 24 &ghth tjal

J

s

a 1A

7w vA7L 3,

b oA 7E 57,

s
W57t ZAasig e s 1%~3%7} e,

=
[€)

FAA =7}

7}

=
[€)

s Al A -t

FrAAR =l H

o

HAT

oju

AA =7F 578 vpACA S7tskes 2

Bl

ol el AAl ARl A Fste] At AE

Ho

Ak 24 2=<0 249 Damell A

of AAHeehH A

=
Lo

MAS Astyg 7] o)
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EREE R

ey MC4R mhA &}

AR =7} 7]

4

XA

o
o

- 102 -



Table 1-2-12. &7 AWES Aol WE AWE, A $FHAANE W3

Ao T8
-
=R mAY ' )3
+AA _li dam0 1 daml 2 dam2 3 AE
=7 =
MG5 T 0.00 (&% genotypel.2 114)
244,

MG3 G 096 096 098 097 096 097 0.99 097

W35l Fo — A N N A A N

MYH5 T 090 094 090 090 092 092 094 091

sl Fo 7 N — 7 - 7 N

MYH3 C 090 089 087 086 083 091 088 0.94

a9 Wl ol N . B . e .
=3 PGC1 C 010 012 004 004 006 007 007 015
H3 o] Vi N\ — /' i — Vi

PGC2 T 0.46 052 042 041 046 045 0.52 0.50

Ml Fol V4 N \ Vd \ b v
ans MyoD1 A 069 069 073 074 063 060 0.67 047
AFAESE wg Fo S 2 2 N N 2N
53 RYR1 C 1.00 (%% genotype 13)
MC4R A 044 046 @ 048 046 @ 049 048 0.61 0.79
AA5d
Ml Fo] 4 i \y V4 \y i i
PRLR A 065 066 066 066 059 066 0.61 0.56
H3l o] 7 ! — N 7 N N
EREA T
ESR B 0.07r 007 @ 011 011 @ 0.13 0.18 0.17  0.24
A3 S0 = /‘ - Vd A N A
=7} yd 671 570 17} 570 570 570 47
FRAAR =
[e) _ — _
w5} 20) A — 370 470 17 177
i N - 470 47 470 370 370 571
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Table 1-2-13. A& & AthE, AW AAES] +FFAA Eals

Al 72
A2 7_] = ch 1 1-1 1.St 2 2'nd 3 AEE
ST sire Aoy A sire A sire A th =7
(=183) (m=13) (=559 (n=89) (=19) (=780) (n=20) (n=650)
5 1 0 1 0 0 1 0 0 0
6 1 0 7 1 0 7 0 3 0
7 6 0 12 2 0 29 0 13 0
8 14 2 37 6 2 63 0 43 0
9 26 2 95 26 6 147 2 93 0
10 51 4 129 24 3 202 2 110 1
11 38 3 128 15 1 170 ) 133 0
12 30 0 99 11 6 102 8 119 1
13 13 2 46 3 1 43 1 82 4
14 3 0 5 0 0 14 2 36 0
15 0 0 0 1 0 2 0 17 1
16 0 0 0 0 0 0 0 1 0
H+ 10.37 10.23 10.44 10.03 10.32 10.23 11.50 10.96 12.71

Table 1-2-13& AA7F R4S 93 442 S0l dd =42z, At 150 g2 25
@ Avpolth. MRHHL AR SireSo] BEsFE TUNE FL& HEEAZ, 7 15

2ol F& SAAE ALAAT. N 2FolA 04 Siree] W@l 2Z v zoy A4 0
Aol A $A2 e A4 Ay BEol ol Ae Ao o7 ggold 2

7 wEd AVl Waow ST 4 Aok 1Aeh -1t e niE $Eaa NRs b

2 a4
SoAT A4 REE HE $F fAA BAAF BTl 03 hF A, 10-11A0 A4 A

Jo
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e Hola e 1AMthet 2 9~107RellA HHlgto] SAAT. o714 AddE 1At Sires

TF A4 ERAFe] HEA AAYs We 10324, 712SFTelv 1Agel vs) Aol
7F B2 gl A4d 2 AT O E27F 97 f3% BRAFTE 9, 12700 Hwgk
< UEHL Qo] ¥ FHeA EsiE v & ¢ Aok 2y At A= el
AE o] FolA Siree] ¢FHAA BFAFTE o, XA HAZ UIZ 223 AW
W 1202 FHEee EH5S BATh 24 Siredll A Hlojd 3Mt AFETLL B FEFRA

.

2 Bk golys # oiyeEl AWgs 172 A Aol vls) soiutt. A5 Add A
AN B FFRFAA EFAFT 2612 7125 vis) of 23707HE weobRaL, FHR
@2 1302, HAg 94 10742 3o

Table 1-2-14. Ao w& AhE, Al AAES ¢F/-AA RaAs (RaatARD

Al 72
A2 7‘] = qm 1 1-1 l'st 2 2‘nd 3 AEE
ST sire Ao Ao sire Al sire Al =7
(m=183) (M=13) (=559 (n=89) (=19) (=780) (n=20) (n=650)
3 1 0 1 0 0 3 0 0 0
4 4 0 23 0 2 24 0 9 0
) 25 3 75 16 3 123 1 44 0
6 45 4 157 38 7 229 4 180 1
7 69 3 232 25 3 272 10 269 2
8 33 3 67 9 3 110 5 121 3
9 5 0 4 1 1 17 0 27 1
10 1 0 0 0 0 2 0 0 0
s 6.64 6.46 6.45 6.34 6.26 6.48 6.95 6.82 7.57

Table 1-2-14= & d7H°l Efstal A= vrE2% AleleEfA+E 738t Az =
TExEo|tt. Table 1-2-133% 22 AFe Hola flon, HFATH AFTEA 725
kA L] s 09715 A 3

F AU} ol BRFHuAES fARAAFE] xEFW| $FHomotypeEE E#FHomotype O &2

R
olN
)
r
o
of
Jo
=
B
P
o
rO
)
W
=
of
[40
-
™
o
Jo
mjo
o
e
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Table 1-2-15. Ao] whe A, Al AASe $F SIRFA Besl5

At T8
A 7‘12& ch 1 1-1 l'st 2 2_nd 3 -~
ST sire Al o At sire A sire A =7
(m=183) (@=13) (=559 (M=89) (=190 (=780) (M=20) (n=650)
0 0 0 0 0 0 1 0 1 0
1 0 0 10 0 0 11 0 3 0
2 16 2 47 11 4 86 0 54 0
3 56 4 142 30 4 226 2 158 1
4 61 4 187 33 6 274 8 185 0
5 39 1 138 10 4 141 6 149 3
6 10 2 35 5 1 38 4 81 3
7 1 0 0 0 3 0 18 0
8 0 0 0 0 0 0 1 0
& in 3.86 3.77 3.90 3.64 3.68 3.73 4.60 4.14 5.14
Table 1-

2-156= WA 7HAAL e % TFATA ol e =rEzEE Add IF
=

FS UREAE, 2 IFEE HNg F& SHAE ALt FEo] &% FIHIAE
ZFA L bR wej e AAA Ao A S A A7 AY $-F Heterotypeo] Y&

Al el ¢4E% T xTFFLA FHUT FFS = F A7) WE $F homotype H-FAF
125, WAY, 1-1A410, 240, 3AId) =5
HAWNZGE el HEL AT 8 EXFES Bolal At 72HT VA M8 =2

XS Ho|A|Ht 3o X9-AHAH Qla, Add 0M Sire 94 Homotype E-fFA<7F 370 470
2l

2
>
=
o
5
O
—o
ofy
Jo
=
_>|~l_,
o
2
Jo
P
0
rlr
N

AR S AR Fef Bkl 7

FHAa Age FE7F FEFHoE AEe A4S RAsH, % homotype EFATE 279
A SRl EaF EESE S HolA HAT 2AFH 24t J 4] Homotype ¥+ E
NG 37352, Homotypes 37y 471E 7121 7RAI7}F 718 o] EEshe F4S Wi ok
2AI oAM= AE @ AdgAdS Az 240 Sired] Homotype RFAGE 4608 FAH
AATE DNAMpAAE G S AN A & 5 A7) WEel £& wijzds dA38sA X

s, 7 A3t 3Mo) A4 WAoo W Homotype A5 A% 31246041550k A%
2

S

Adtel A5 =2 HHomotypeol 7W7F Ho L14M=Z, 7] 7|27 dls] oF 1.37)

o
°
Homotypeo] ®-& Htto] FAth. Homotypeo] 3702 AZES U A 67

1
2% heterotype?! Z/NAZE, th2Ate FHAAREE &4 A1 4 Je ajzF HHo] o
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|

O/\*
S35k

210

rr

E =29 Homotype RHFATS
nomw, HFALH
NE AFARFrA] T

o molw

0.770 &

rlr

Table 1-2-16. Ao w2 A, Al 7HAE=2 % Homotype E-F71(EFupATH

T8k Al 2Hgh

H AEE=EA rxZ=Fuy] =713k &

st Bol™, Homotypeel 578, 671¢] ATE=L th&At)o
FOALS & Aol e Aot Table 1-2-

SRz Fo|th Table 1-2-159F #&

AAFHL 9SS

H4o

% Homotype A%l

©
e
Pt
El

+

o,

1.3

Ao &
A2 7_]2?& ch 1 1-1 1'st 2 2'nd 3 A==
ST sire Al oh A sire A sire A =7
(n=183) (M=13) (=559 (n=89) (=190 (=780) (N=20) (n=650)
0 0 0 1 0 0 7 0 1 0
1 8 0 29 2 2 36 0 7 0
2 52 5 177 36 8 238 3 161 0
3 98 5 307 44 6 409 13 368 4
4 24 3 45 7 3 88 4 113 3
5 1 0 0 0 0 2 0 0 0
D= 2.77 2.85 2.65 2.63 2.53 2.69 3.05 2.90 3.4
Table 1-2-17. 973 & AFEY F38 #4948 HIHFD)
g ACIx2EH  FASS) ] 1A

MG3 0.96 1.00 FAR 1A=

MYH5 0.90 1.00 T2 1A=

MYH3 0.90 1.00 2 1A

PGC1 0.09 0.14 0.05 T (1.6l

SH AR = PGC2 0.46 0.64 0.15 T (1.4¥0)
MyoD1 0.68 0.71 0.03 T (10410

MC4R 0.45 0.71 0.26 T  (1.6¥H)

PRLR 0.65 0.86 021 T (1.38))

ESR 0.08 0.29 0.21 T (3.6Ml)

A <2 Homotypes: AA 9% 3.86 5.14 1.2870 T (1.39))
BH& 5% 2.77 3.43 0.6670 T (1.29))

Table 1-2-11~16<S F& 3%

7% 378 viACl Wl FAAE LA A7) AL

AEqow, $-#F Homotype 7N
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A= Table 1-2-173 2ok AF7MA A3 \lw
, U A 670 mEACd i A =
T5 130% BFSAIA AA A

2k O %

_I_l_
[e) J o
_H_ZJ ) _,__,LO]/K o l‘:_

=0

A % 9% ©
ANEIL G
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2 Agd AAE] B vhA, A= 9 7E AAFR DB 75

THAA T =L Sire 1~77hA F TFE, ot Table 1-2-18% Atk A /WA FF/WFH 3] &
=5717F ol e JhAlelH, MA§ AHfA 2 5 G5 ot A A 25 HAS
B

A3 AE 7132 YtHTable 1-2-19).

Table 1-2-18. FAATES] 7|2 R

No. | earlD TEHS A 7 = A ARk
1 | 30-112 | 21506009529 15/04/07 | 10-145 26-131 e 2P
2 |52-127 | 21506009728 15/05/02 | 26-178 48-158 = APk
3 | 52-154 | 21506009703 | 15/05/16 | 26-178 | 11-119 =2 AP A
4 | 72-149 | 21506009205 15/04/07 | 47-178 10-141 s 2 Y gk
5 | 90-189 | 21506009406 | 15/04/27 | 69-132 | 87-146 =2 AP
6 | 91-102 | 21506009240 15/05/12 | 69-132 69-160 = AP
7 191-116 | 21506009688 15/05/15 | 68-142 49-152 = AP

Table 1-2-19. FAAFT=E AFH =4
No. | earID

No. | earID

1 |30-112 2 | 92-127

3 |92-154 4 | 72-149

5 [90-189 6 |91-102

7 | 91-116
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A% o) DNATKA 2 A7 S B8 WMD) ZHu7) Table 1-3-2000 9k, S04 2
FAGIE BEFE 2L Ao, AATHRE Type | Wolulsh 5 wigo] 10%8 wF
AAZL 5% AAL BrAEA Typel o & Hl&e BE A7 10%8 F35Hs Ee A4

4g nolx glow, Holugs 7h4 we ulge] 9.64%2 10%0] 2HF £AE wolw grk

Table 1-2-20. sFAAFES] vIAR R

DNARH A2 5

MyoD
No. | earID | MG3 |[MYH5|MYH3|PGC1 |PGC2 MC4R|PRLR | ESR |areaP‘| noP‘
1

1 30-112| GG | TT | CC | TT | CC | AC | AA | AA | AB | 964 | 10.15

2 |52-127 | GG | TT | CC | CT | TT | AC | AA | AA | AB | 27.00 | 21.96

3 |52-154| GG | TT | CC | TT | TT | AA | AA | GA | AA | 981 | 1145

4 |72-1499| GG | TT | CC | TT | CT | AC | GA | GA | AA | 39.00 H 40.34

5 |90-189| GG | TT | CC | TT | CT | AC | GA | AA | BB | 11.98 | 12.54
6 |91-102| GG | TT | CC | TT | TT | AA | GA | AA | AA
7 |91-116 | GG | TT A CC | CT | CT | AA | GA | AA | AA

$%¥ 1% G | T | C | C | T A | A| A | B |>0] >0

T £k

areaP | Type I 4 Holvl&; 10%0]7dolH ¢

noP Type I 4 Hlolvl&; 10%°]/dold
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==

2 FSNEEE AHe T 4T H, SALFA S A2 o] Table

BAREAE AS3H 9
1-2-21°] d2j=eol Ao 20151
o 176.64,

A= Sire57F 14.9mm= 2k T A 9E

SAWFA 14.4mm=Z, 90k

Table 1-2-21. sFAA S =2 AE4H

No. | earID E%ngjaé %‘;7]71]]% Zé(?j)% 3%% e
@ @ e | olge2e | A~z
1 30-112 160.3 13.3 234.5 628.4 558.3
2 52-127 165.5 13.8 60.5 31.0 258.8 600.0 572.1
3 52-154 163.4 14.1 59.1 32.9 250.0 617.6 572.2
4 72-149 165.0 12.8 61.2 27.8 238.1 605.7 566.3
5 90-189 158.6 14.9 56.0 29.8 263.6 624.7 579.5
6 91-102 161.1 12.7 59.8 24.8 148.4 667.1 585.9
7 91-116 167.6 11.0 63.2 28.8 333.3 576.3 553.8
s MASE AAAH T AR
T kg =2dd | TALF
2015d(n=130) 176.6 14.4
waE 1652039120%)  15m
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FAANA = 227 FRAEL] ARTES ofUARE FLT s 14k HA P R E0A

=
BubdAo] BaAE 8T, TR TTRR, AE AEEe] FAASY T

3 | 547 =
F HAAE A5t Atk =3 FET HL o]fFF SAEC] 100%e= HAAd, o]z 714
o] AlFEZ olofxXtd Fujeo] AAiS F3 T LRAEFHAE /A =0 2 FHo
Zt IdET
Table 1-2-22. FAATES HAAF
R i ZHNA ZHAAH =
No. | earID F4 - ol
| % &g A AR 21" Al | e
1 30-112 7 6 10 4 6 10 0 0 0 0 10
2 52-127 8 8 11 1 8 9 0 0 2 0 9
3 52-154 7 8 12 3 7 10 0 1 0 0 10
4 72-149 7 7 9 2 6 8 1 0 0 0 8
5 90-189 7 6 9 2 6 8 0 0 1 0 8
6 91-102 8 8 9 3 6 9 0 0 0 0 9
7 91-116 7 7 10 5 3 8 0 0 2 0 8
*TAU HAEE HAAAH I A=
- 0
TE =4} ;ﬁ;\']r
20154 (n=169) 8.7%F 1.7
Ad7)E (=9 ) | 105+ 105+

? A" ddE2 ofel Figure 1-2-59F o] A4k 31 7jA|#e]7t=3t ste] DBl X2
Zolm, sig DB= AAF-A, AP sHA, A2PsHA7E 5 ARt g FFsta doh
MAZNF7L=0 4T |7kA 8] @F =9t SuAlssE 4 7148 FleH, ol &5 A7}
Ui WA s F&stal, sEAANME 52 AAZ dYSHAA =] 2 A

o2} B},

i

O
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No. | earID SEHS A A G (ZEF)
30-112
1 21506009529 | 15/04/07
)
DNA®}# MG3 | MYH5 | MYH3 | PGC1 | PGC2 | MyoD1 | MC4R | PRLR | ESR
GG TT CC TT CC AC AA AA AB
e Type I Area (%) 9.64 %
FAAF T Typet number @) | 1015 %
dFSAF (g/day) 558.3 g
o}ol g (o) [e))]
A= 90kg.‘£a 4% (d) 160.3 &
S A 7 (mm) 13.3 mm
AEE(%)
T _ EF7PA EAAANAE
Z41 o]
Hukad 2 = % o = A AR 21" | Ae) | et
7 6 10 4 6 10 0 0 0 0 10
YERGHIEE RAE, s BAE et
632 36-21
30-60
82-160
38-11
61-29 7063
10-145 i
37-82
55-7 225
30-112 5-10
23 = :
1/64 63-4 36-19
=0.0156 3-131 27-40
36-18
54-79 345
26-131 T5d
55-28 EBE
62-127
48-22 164
5-61

Figure 1-2-5. Al%=9] 714, 83 = € v}7F = DB &
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2 o

N

A=

Table 1-2-232 ¢4 AT Eo =2 Add 1779 7|EARo|1, 4AS 427
2

Qo] FRFEE A HUA FTREL FE BY 3G rHTablel-2-24)

Table 1-2-23. FAATE 7|24 H

No. | earID TEHS A 5 sk =4 HEF
1 | 15-183 | 21506009753 | 15-05-09 & 86-187 | 68-196 5 2 Y
2 | 15-186 | 21506009756 | 15-05-09 | 86-187 | 68-196 =2 21 Y33k
3 | 15-187 | 21506009757 | 15-05-09 | 86-187 | 68-196 5 2 Y
4 | 51-156 | 21506009182 | 15-03-31 | 26-168 | 68-130 2 2
5 | 51-157 | 21506009183 | 15-03-31 | 26-168 | 68-130 5 2 Y
6 | 51-159 | 21506009185 | 15-03-31 | 26-168 | 68-130 2 2 Y
7 1 51-165 | 21506009412 | 15-04-04 | 26-168 | 47-199 5 2 Y
8 | 51-166 | 21506009413 | 15-04-04 | 26-168 | 47-199 5 2 gk
9 | 51-167 | 21506009414 | 15-04-04 | 26-168 | 47-199 =2 2 Y
10 | 51-176 | 21506009579 | 15-04-05 | 27-102 | 10-159 2 2 Y
11 | 51-177 | 21506009580 | 15-04-05 | 27-102 | 10-159 =2 2 Y3
12 | 51-178 | 21506009581 | 15-04-05 | 27-102 | 10-159 5 2 Y
13 | 71-177 | 21506009515 | 15-03-19 | 48-176 | 26-130 5 2 Y
14 | 72-154 | 21506009551 | 15-04-09 | 48-133 | 48-109 2 2 HH
15 1 90-171 | 21506009329 | 15-04-12 | 67-193 | 48-121 5 2
16 | 90-172 | 21506009330 | 15-04-12 | 67-193 | 48-121 5 2 Y
17 1 90-173 | 21506009331 | 15-04-12 | 67-193 | 48-121 5 2 Y
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Table 1-2-24. YAAFE A7 =A)

No. No.

No.

5.12.21 1206PM

No.

¢ cols Rl 2diem
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Table 1-2-24. A&

No.

10

No.

13

No.

16
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ABES] DNATHA 2 A€ 53 AASFDal S5 R} Table 1-2-259] ek 94 A &whi
o MAAE AFECR 29 FANES AAZHG Ado] Folmstn, #F 3o o
& BAHOR e AAYE Jhdok 317] WEC] DNARAS AATEf HHow

ket

Table 1-2-25. FAATES] AR R

DNA®}A A2
MyoD
No. | ear[D | MG3 [MYH5|MYH3|PGC1|PGC2 ) MC4R|PRLR | ESR |areaP’| noP
1 |15-183| GG | TC | CA | CT | CT | AA | GA | GA | AB | 1354 | 11.51
2 |15-186 | GG | TT | CA | TT | CC | CC | GA | AA | AB | 7.28 | 11.23
3 |15-187| GG | TT | CC | TT | CC | CC | AA | AA | AA | 8.04 | 9.63
4 |51-156| GG | TC | CC | CT | TT | CC | GA | GA | AA | 1249 | 11.34
5 |51-157 | GG | TT | CC | TT | CT | CC | AA | GA | AB | 11.81 | 13.71
6 [51-159 | GG | TC | CC | TT | CT | AA | AA | GA | AB
7 |51-165| GG | TT | CC | CT | CT | AC | AA | GA | AA | 829 | 6.51
8 |91-166 | GA | TT | CC | TT | CT | AC | AA | GA | AA
9 |51-167| GG | TT | CC | TT | CT | AC | AA | GA | AA | 13.84 | 12.92
10 |51-176 | GG | TT | CC | CT | CT | AA | AA | GA | AA | 432 | 6.25
11 | 51-177| GG | TT | CC | CT | TT | AA | AA | GA | AB | 469 | 5.66
12 | 51-178 | GG | TT | CC | TT | CT | AC | GA | AA | AA | 421 | 4.07
13 | 71-177| GG | TT | CC | TT | TT | AA | GA | AA | AA | 25,59 | 41.46
14 | 72-154 | GG | TT | CC | TT | CT | CC | GA | GA | AA | 40.57 | 37.99
15 190-171| GG | TT | CC | TT | CC | CC | AA | GG | AB | 691 | 8.0
16 | 90-172| GG | TT | CC | TT | CT | AC | GA | GG | AB . .
17 1 90-173 | GG | TT | CC | TT | CT | AC | AA | GA | AB | 716 | 794
3 71 G T C C T A A A B >10 | >10

*/\g ;q]:L/\-l o %E

T A
areaP | Type I &4 Holulg; 10%0] 3ol
noP Type I <A Hlolvl&; 10%°]7dold
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AEGAE AT 2 SSNFHS A8e 5 44sY, SALFA 52 Aol Table
1-2-269] AelEo] itk BANE 2 A4 RES A3h7] wEo] Wkg=EBUHF} 57
SAs 2o AARAE FoAAT FHATE Aol WHFHe] NFS T2 3,
ARG AL Ao &838hA &gt

Table 1-2-26. dAAT= AEAHA

kg | TAT oo | TAD VA
No. | earlD | =293 | %4 o | 2ad
& ) () | YAl | ol TR | AA-FR

1 | 15-183 | 1832 120 | 627 | 36.8 270.8 528.2 497.5
2 | 15-186 | 1818 16.8 | 556 | 282 250.0 536.7 502.5
3 | 15-187 | 1877 | 197 | 533 | 320 208.3 519.8 482.6
4 | 51-156 | 186.5 157 | 591 | 316 152.8 559.9 487.7
5 | 51-157 | 1781 158 | 544 | 282 160.7 574.3 517.2
6 | 51-159 | 1880 | 135 | 57.7 | 312 159.1 522.1 482.8
7 | 51-165 | 1955 16.6 | 592 | 312 162.5 513.8 457.3
8 | 51-166 | 192.1 165 | 57.3 | 30.8 175.0 523.4 467.3
9 | 51-167 | 2276 194 | 545 | 283 187.5 417.5 394.1
10 | 51-176 | 1713 152 | 547 | 232 239.1 580.0 540.4
11 | 51-177 | 19238 148 | 561 | 323 195.7 500.0 464.6
12 | 51-178 | 1835 19.1 | 553 | 257 195.7 534.3 494.9
13 71-177 | 191.2 133 | 559 | 267 165.0 511.3 479.1
14 | 72-154 | 189.0 | 148 | 576 | 329 247.4 498.9 474.2
15 | 90-171 | 1845 | 209 | 547 | 27.1 187.1 545.0 486.9
16 | 90-172 | 182.9 13.8 | 582 | 307 193.5 550.0 492.1
17 | 90-173 | 198.1 186 | 324 | 324 179.2 483.2 445.0

AW HATE(RR) AEAAI A&

T 90kg =2L" | FALFA
2015'3(n=160) 175.1 15.08
A7) & 165 (%2120%) 15mm
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L Tablel-2-279) A &<

3 2

Al A
2

ofmlE Wl

7.7

ZHANA

8.7,

FAA

Daml13(71-177)& A &3}

ol

BRLEEE

AA <

o}
=

Table 1-2-27.

o|lo|o — |~ |+ lo|lo|lo o|lo|lo
q11177711111159111
MOOOlllOOOOOOOOOOO
=
M| =
Pl |v|o olocolololcololol® o a o«
N
<
ﬂ_”mmo
NP ololololo|lolololojlojlo|o|S|olojlo|o
o 'N
_ni1r
]
MFOOOOOOOOOOOOOIOOO
)A
=l lololo|lolololdA|lH 4N N N nlHlo|lo|lo
R R R R e E R R R I R I R R N R N R R === =
)A
==
A_u_/uAT222555666999300555
H
SHlloo |||l L i L O o | N[ ;m|wv|[w|w
~
AL22211111122252222
Mo || A ] — =~
AT0T78667779777778779
IS
o_uﬂ%776767oooo7777oo7677
367679567678”4123
O |0|©®| o B|o|B|©| ©|lo|& |~ W0~ [~ | =
= R Al Al Al el A e Il I el Il el BT el el el Ry
S vjwvwlw Aldldld 4 ldld 44N ~lololo
A bbbl LB LN S [S|S|S
) Ol N M| <o |w|~
m123456789111]1111

o= | HF c+
M < | S
< ﬁ o
No © | S
o
3

>
© ,LIL
ﬂ R
ki
= | =
SN
S|~
Gl
—

A
p
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3. AFTEY FHFEAR AFES 53 270 EA 2" =
7 A ZAEMAS) Y] A 2 A8 gl

ASE 21% F F£7 755 MASE 3 Adggon, O 145E &3 A=QAS 99
Ao B S Fo] AEEAT weka MASY ElEAT AEA4S s A% AT
o82E F3 ATES Adsidn. deu F5o2 AdE o) =AFE S FEE F gl
o] =AF e @elixe FuAAS Gk AR AEEE FEE JES of Table
1-3-13% 2t

Table 1-3-1 MAS &34 9 d84 3 &8 45

Sa O AA=a  Ad=g
a5l AlsE - 7 7 7
%2 A%E=9 Fullsib 16 50 0 0
173 AEE9] Halfsib 18 94 10 10
I54  3AY-(2EF1~3) 95 456 41 41
%5 2A4™ AA 381 745 67 67
56 1At dA 88 474 56 56
Al 6 1F 598 F 1,826 + 181 + 181 +
AAZ ] BEARMS EAzg 73 SAS 9.2¢9 proc GLM(general linear model procedure)<
Agete] BEAstEon, MR BAS FAH] 2 ofgef 2Tt
=AEA (534, A%Y5H) y; = pt Group, +sex; +e,; % FWF: EAF

875 d (ClFAATEE)
459 (FEATER)
ARH 9 A7FeE AAD

Y. = kot Group; + sex; + parity, +e;;

Y = KT Group, + sex; + parity, + KGref, + €l

= p+ Group; +parity; +e;;

% B+t

Group 1% (1% 1-6)

sex A HIAATA, AAlTA, 43D
parity 2E=9 4k}

KGref TEASTSAZLLE (S5sH, TEHEAD
e kAt
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(D) MASE o] d8A4 &<l

X,

rlt

| &

F

o A5

S|
ax

of
k]

% 9

ok

Als=2

[e) T
A

52 95

7 $do] E4< Fullsib, Halfsibe] 4208 tjalste] gz os 1
, 7 Az}= Table 1-3-29} 2o},

Table 1-3-2. 284 €2 2 HASPAsHPga
Group
, 20139 2014y 20154
Traits _ : P-value
1A o 24 3AH Halfsib Fullsib
M=88) (M=381) (=95)  (n=18)  (n=16)
Meat quality
6.39" 6.38" 6.50° 647  6.69°
PHsnin 003" 00D 003 008 00y 0
. 45.13° 46.380  45.79%  45.77®  44.39°
EAY
Lightness(Z*) 032 016 035 080 = (095 O
3 44.97° 22.45° 27.19 21.18 17.14°
FFU” (mg) GO 12 @8y 630  (1y 00
. . 2.69° 211° 2250  288® 170
Drip loss (%) 017 008 019 04 = ©s50 O
. 21520 19.80°  20.14®  21.20®  18.20°
(o)
Cooking loss (%) 049 023 05 a1n  aszp 0
Lean meat production
Loin eve area (e 459 4612 dog2d ALTS AT
¥ o 064 03D 070 = (158 (180 '
. 20.84°  20.48% = 18.90°  20.04%  16.21°
Backfat thickness (m) o) 0200 (045 oo iy 000

11east square means and standard error

nghtness measured at 24 hour postmortem.

SFilter paper Fluid Uptake

AFS45% pHE EE 1F°] 6.39+6.692] o2 A4 WY &3l 3
Fro|F o2 zol7t UA il WEkt
A7} Fullsib A9 ol ANUED w595
ojHo=w zolyA oyt L3 A

27y 271 Moz A4dEn

T Ao A, 2HteA =
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rlr
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5

T ARl &t Ak 2Ai7E 1Ml Hls FolF o= |
= AA1EFF Halfsib 15F0] 124tHel FoH o g2 AojuA] e SHAEY HEE, A%
o] Fullsib2 1Ati¢} L3 ] BEE EAdFYTh

zysAY BRAA FES X &= R4S FFUFter-paper fluid uptake), Drip loss,
Cooking loss= WeRd < Ut FFU= 1AItHell ®lsl 2AItholl A 28 717ke] ol o= Zha-st
Ao, At 2At ek Freldog atolrf yAl AN AAFH27.19)7 Hlalste] Halfsib
o] w¥23k(21.18)<, Halfsib® ot Fullsibe] © %& 3k(17.149)& Hola Ut Drip losse &&F<&
AFo g 1At Bas] 2AtiellA fFoAoz AL, Mt AA1F, Halfsib 14,
Fullsib1& =5 1At} 24t S8 A2 Yelg oy Fullsib 182 #kel oAl 1E5FF 7H
o 1.7%[ Tk 7187 (cooking loss) G A 1AtHol] HIs) 24| th7t FojF o g MAE T, 3A
= AAF¥e} Halfsib Jeke] 1, 24 SHEF S e o Fullsibyd w2 18.2%%, 14

gol= goldoa zpo]7} UE Zx]o]q o= TA 8% 71 e Zrolth

=
a3 SATERHC] Yo HLAWSHol S A
@

EY OFEE oldso® dAHE Aot vlEo] Table 1-3-3° A= o] A=dl, Althrt
201533, 53] 3AteM = AdE AsES F
s

TAYSA kst

Table 1-3-3. 1EHE o|4SELAE

Group
2013+ 20144 20159
1AM 2A4 o 3A o Halfsib Fullsib
(n=88) (n=381) (n=95) (n=18) (n=16)

Traits

0 2 1 0
PSE (Pale,Soft,Exudati
(PaleSOTLEXUAAVG (140 | 0.00%)  @11%)  G.56%)  (0.00%)
10 1 1 0 0

RSE (§FEHE &3

(11.36%) | (0.26%) = (1.05%)  (0.00%) = (0.00%)
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e

(2) MASE Q9] A&A &le AT As= 44y &<

058 AAse AL Table 1-3-49) 2k ARES] AFE o fA, ARERA F 28 3

|AF< &3] kg2 FaL Aldtd 37kx 9] d35A%F Fde AREsith

o2l
ol
i
8
ki
oz

>

Table 1-3-4. 25 AZTHIZ

Group
. 20139 20144 2015
Traits : ' P-value
1A 24 o 3Mti  Halfsib  Fullsib AS=

(n=474) (n=745) (n=456) (n=94) (n=50) (n=7)

Average daily gain(g/day)
257.69°  267.99* 254.88° 255.13° 258.65®" 268.53%

Birth to wean "5yl (380 (25 (720 969 (020 00!
e S ma S e
0 e s e
Age(day)

aos | B W my mmomwowwc g,
Age 16 90kg 18668° 19229 18409 185237 18113 16421°

(1.93) (2.18) (2.94) (3.90) (4.46) (7.38)

208.56 212.94 201.42 204.17 203.17
Slaughter @72 (340) (386 .18  (5.42) - 0.0666

lleast square means and standard error

AN A 1A o} Bla) AN ol AR S AREAFE FHN O ol HARE FRAT
Ao AdEAFH AARE FRAZA] AFEAF 2F ay] @B 4o Fof

Aon By Y5 29U 3T JPE AAAD, AFES FuAT 150 AREEE 1
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Table 1-3-5. 25E AASHI A (HAAM =

Group
, 2013 2014 20154
Traits P-value
4G 24d 3dY Halfsib  Fullsib A==
(n=56) (n=67) (n=41) (n=10) (n=0) (n=7)
Average daily gain(g/day)
. 96758 24758  263.01 = 254.29 269.61
Birth to wean 8.66) (1048 (1589  (22.06) ) (23.99) | 04018
. 508.65° 485.31° 532.81°  482.28" 614.04°
Wean to Final (18.85)  (20.24)  (27.54)  (36.08) ) (33.46) 0002
. . 468.97°  464.57°  513.15°  485.76™ 584.65°
Birth to final 151D (1622 (2152  (27.33) ) (26,62 00001
Age(day)
. 20.43° 2410  26.40° = 25.16% 26.03
Weaning Old 067 08D 12D (17D ) (1.gg) 0003
192342 191.20°  177.08°  186.63% 158.33¢
Age to kg 0o 4D (718 (9.12) - 8.8y 0009
Slaughter - - - - - - -

least square means and standard error

Table 1-3-5= At RIAAES W2 FEsto] Ha 43 A3oltt. A7 1Atol #]
3l AAsHol A=A HAA FRA7YR Hud S de FLT AAeHe Hola UM
o 283 3t AA~FFA dFEA F(G13g/day) T 90kg=2 L HATTL)e] o)A FA e}
Hlaste] FoustA el AT ATee] d9SAT, 90kg=Ed P2 Table 1-3-49 T3t
A umA BE HAasl de) foldoz 3 Bege Bt

MANES] FEAFUS AAAA S 15U Mad A% Table 1-3-69 2 ABEC]
YL 60.69%2 1, 2Athe] A ws) foHoR $esvtn B 5 Ak SAWEASG
SATVRAL foH O o7k YA LA vl SHERRC] Yol AL FAFTA
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Table 1-3-6. 15E HIAAES HAAHH

Group
, 20139 2014 20154
Traits . , P-value
1At} 24 th 3A) i Halfsib Fullsib A%=
(n=56) (n=67) (n=41) (n=10) (n=0) (n=7)
5508 | 5543°  58.70° | 56.37% 60.69°
0, _
Lean meat (%) 063 073 (122 (226 (154 00063
. 2 2730 2791 2859 3009  28.98
Loin eye area(cr) 0700  ©8D (13D (254 (173 0826
| 1532 1583 1455  16.98 13.40
Backfat thickness () co)  (0g0) (135 @50 7o 0997

* 20159 FHUW AATA AAZAEAM=130) : A 14.42mm, I0kg=

A= 176.0¢

1K

(n=474)

Mg
— 3K}

(n=456)

468.97g » 513.1

90kg= U™ FOIE (HH)186.7H — 1841

(25)167.0Y — -

(n=10)

1Xxpd

59
Ql
=

| -
HegMMdsH o 3%
(n=88) (n=95)
Hes S0}H 55.03% — 58.70%
SXYUEM SFOorE 20.84mm — 18.90
15.32mm —  14.55
=3 1K o 3R
(n=88) (n=95)
AZ458 pH SO0} 639 — 6.50
SSaaek Lo} 2.69% — 2.25%
7t ZhEk O % 21.5% — 20.1%
o|ArSEIME 0% 12.5% — 3.26%

HEE
(n=50)
584.65g"
181.1¢°
158.3"

(n=7)

HAEE
(n=16)

60.69%"

16.21mm"

13.40mm™

HEE
(n=16)
6.69"
1.70%"
18.20%"
0%
" Fullsib

(+115.68)
(-5.6)
(-8.7)

(+5.66)
(-4.63)
(-1.92)

(+0.3)
(-0.99)
(-3.3)

data

"2 & H¥data

Figurel-3-1. Al =9 -FAHF 89

124 -

£ T34 Figure 1-3-13 2t} Add ASE
A5 23, 2A=2 43 A5ANsHl
A3ttt
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oj g3l Aldd

=

=

I} o] TAY MEFA SHAZH, DNA ©}#

A kAT webs Akt

9

o ¢

==
T

[€)

mK

AR, @A AE=o] alnHf

sjjof &

dHe HAF

1/2
AB | 1/2 | 1/4

1/4 | 1/2

1/2

BB

1/2

AB | 1/2 | 1/2 | 1/2
1/2

1

AA | AB | BB
AA | AB | BB
AA | AB | BB

AA
AA
BB
AA
AB
BB

1
2

Hq+

1

2

BB
QXp
Qxh
QXq

HoE A 4 T (Table 1-3-7).
Qh+

1

2

Hh
Hh

1

4
1

Male
AB
1 Hp+
4
- 125 -

HXxp
Hxh
HXq
2

Hp+
Hq+

1
2
Ph+
1

2

AA
PXp
PXxh
Pxq

Ph+

1

2

Oh+

1

4=
2

Az
: Pg+ GOp+
2

C Pp
D g+

i B2 ekeh
we Al A3E SEGFE W 7HE)

AA

AB
BB

Table 1-3-7. <Y FZAY AA, AB, BBe] W1=7} 42+ P, H, Q, p, h, q &2 & o
female




D) AZE=7819 uu)

ASE @A oo FAANEE Table 1-3-8% o] d=8 4 ok

Table 1-3-8. Al&-=3t wujA Fof

L
4o
o
Jo
)
D)
rn'.

S W8 dZ(TES) LA

TR Foq9]

T = SFRAANE
MG3 | 100 | 097 0.99
MYH5 | 100 | 091 0.95
MYH3 | 100 | 0.94 0.97
PGC1 | 014 | 015 » 0.14
PGC2 | 064 | 050 0.57
MyoDL | 0.71 | 047 0.59
MCIR | 071 | 0.79 0.75
PRLR | 086 | 056 0.71
ESR | 029 | 024 0.26

MES 18t A7 24d0] Hus W AA7E wulES AAok 5ty, /HAS 1HIYS
w4719 muj=3 Lineo] THEAAH, REHE ALIHA 2 ASEY AFAL oy

1-3-9¢F # o}

Table 1-3-9. AlT= A FARZY CHAl LA

1 2 3 4

51-156
51-157
51-159

nE 51-166 90-172 | 15-186
5%—%6% =177 1 90173 | 15-187

51-17

51-177

51-178
90-189
ZolAgel | 30-112 ggj%gz 79-149 | 91-102
91-116
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o] Wak ofesh o] %

=1 =
& 5 3

Table 1-3-10. A5 =3 7HAIE 133 AfuuiA Foio $FRFAANE U3}t 4=

EHD 2>
2E | EE e | EE
51-156
51-157
217165 3 52-127 | 72-154 ERe
V2 S 52-154 | 71-177
51-176
H
MG3 | 1.00 | 0.94 0.97 MG3 | 1.00 | 1.00 1.00
MYH5 | 1.00 | 0.89 » 0.95 MYH5 | 1.00 | 1.00 1.00
MYH3 | 1.00 | 0.94 0.97 MYH3 | 1.00 | 1.00 1.00
PGC1 | 0.00 | 0.22 0.11 PGC1 | 0.25 | 0.00 0.13
PGC2 | 0.00 | 061 0.31 PGC2 | 1.00 | 0.75 0.88
MyoD1 | 0.50 | 0.61 0.56 MyoD1 | 0.75 | 0.50 0.63
MC4R | 1.00 | 0.89 0.95 MC4R | 1.00 | 0.50 0.75
PRLR | 1.00 | 0.56 0.78 PRLR | 0.75 | 0.75 0.75
ESR | 050 | 017 0.34 ESR | 0.25 | 0.00 0.13
G RN &0
RE | BE nE | RE
90-171 A% 90-189 | 15-183 )
72-149 | 90-172 91-102 | 15-186
90-173 91-116 | 15-187
MG3 | 1.00 | 1.00 1.00 MG3 | 1.00 | 1.00 1.00
MYH5 | 1.00 | 1.00 1.00 MYH5 | 1.00 | 0.83 0.92
MYH3 | 1.00 | 1.00 1.00 MYH3 | 1.00 | 0.66 0.83
PGC1 | 0.00 | 0.00 » 0.00 PGC1 | 0.00 | 0.17 0.09
PGC2 | 050 | 0.33 0.42 PGC2 | 0.00 | 0.17 0.09
MyoD1 | 050 | 0.33 0.42 MyoD1 | 050 | 0.33 0.42
MC4R | 050 | 0.83 0.67 MC4R | 1.00 | 0.33 0.67
PRLR | 050 | 0.17 0.34 PRLR | 1.00 | 0.83 0.92
ESR | 0.00 | 0.50 0.25 ESR | 050 | 0.33 0.42
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Table 1-3-10¢ A5 &8st Foio] AA FAANES ALbste] SF3 237t ol
Table 1-3-113 2ot A wrfe] 3ol weh oo FrHdANEe] "7l =4 ey
=, £383S 92 W MG3, MYH5, MYH3 tlA+= FE3 280 BF /A -1
o|7] W&ol Fh7F ¥ FrdAE nAd Ao, FEH} BE] 25 PGCL nprle) -3
FAAE ZHA A A ot Fohe] PGCL w7 o -7 Allele> yex] & Zolth ESR w7

= FEAA $EFFAA7E AT wjEs 2Eo] ESR v S@FRAATE 7] dEel £

)
_I (
El
=
>
o
=
1o
o
ol
do
>
>
(L
b
rlr
]
[®)]
O
=
]
@
O
Do
a
N
to
i
o
4
L
do
E
=
i
e
ftlo
=)
o
=

e Wuch gobAE Aot gloh T $FRAA s FEwg s AL A
%

Table 1-3-11. AZaujA Fohe] FAAR 527

L= =g ) ) =33 34 =% #
leg (-2 aLuf A))

MG3 0.97 1.00 1.00 1.00 0.98 0.99
MYH5 0.95 1.00 1.00 0.92 0.96 0.95
MYH3 0.97 1.00 1.00 0.83 0.95 0.97
PGC1 0.11 0.13 0.00 0.09 0.09 0.14
PGC2 0.31 0.88 0.42 0.09 0.36 0.57
MyoD1 0.56 0.63 0.42 0.42 0.52 0.59
MC4R 0.95 0.75 0.67 0.67 0.83 0.75
PRLR 0.78 0.75 0.34 0.92 0.72 0.71
ESR 0.34 0.13 0.25 0.42 0.31 0.26
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ad

1-3-129} 2t}

Table 1-3-12. AT E(H2)< W ¢

<
—_
1 = [c'e) © Lo o) © o\ o aN] —
o E! S A e R I A B A I I SR B I
XM o = = S S = = S =) o
T
N
14
z
o] X 0| w | WL | |l |o|w|w]| w
T % Q||| ey
k- oF S ||| |loc|loc|oc|oc| o
o
of-
P
il
T o |lo|lola2lv|x|v|v|x
IRl sl eS| |e|F]9]S
o T c | o ||| |loc|loc|oc| o
o ~
K | M
il
oF
o o | © o | < <t | — — o | o
o o | S| S| S| = |9 | |||
— = H |||l ||l o
Lo ar) — o~ — o~ o~
= = > OO =09 | m
= | =2 &l s =] &
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D AFEd & FFT3e] nAE 7348 =54 vl

ATED o FEHe) oA fAAE NESH LS B9 ARYS FAE S o
B3 1A FHE Wag Y92 shEstel 443 242 WA GETHTable 1-3-13).

1w Ao 1583 T
1%]1  Berkshire (W =A4) B 12
1%2 Duroc (%) D 12
1%3 Landrace (A=do]2) L 12
154  Yorkshire (832A4) Y 12

Al F41F 5 48 F

u
fo
[
Red
0,
flo
O
Ho
=
_>|~l_,
r]I.
b
)
Hir
rlo
Jm
oX
ftlo
f
o
k1
%0,
b
)
g}
@
@)
o
=)
N
lo
Jo
=
_>|i
o
rH‘.
b
rlr

& A8 Holx YYUth ARHOT w%F FHAA WAAt ATES] Sl MyoDl
3 MYH3 bAoA 8913 4 Itk 4 MyoDl vhAs ASEolAe] $fds TAHU

AN FAAGUES 042 Adl, HAAFFAAE IFHTAIL ul$ FLUNE0.892 A&

\

g = AT =3 CCHAAF ez nAsto] 433 MYHIRFA oA A HAMFFTL
ACHAAE o] 06602 F& RNEE Holi AU FFFHAF] TT Ao 1

AAE AAZE stusE yYeA] kot
ATET AolE Hola AT HATelA SFFAATE gl AFHrtr oA A= AL
I HAM, 75, d=golx FHeo
£ Hola 7] wWZel 24}

A& MYHS mlA = sH=dHol 2

ko
i
Red
3
of\
2
>
H
H
Jo

=
Q
(@2]
o
a=)
2
o)
o,
H
ol
)
>
|
ral
)
of!
M
&
filo
o
il

A= BFFAAE DRHUAL, 234 Fekel AT
TES 5 JE AR 44F Qo o

&
e
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Table 1-3-14. BtEZE3 ASES] n}A FAAYNE ¥z

PGC1 TT TC CcC PGC2 TT TC CC
AE= 0.71 (5)'  0.28 (2) 0@ |[As= 042 (3 0423 014 @D
Berkshire 091 1D  0.08 (D 0 (0 Berkshire 0.66 ® 025 @3  0.08 (1
Duroc 132 0 (0 0O Duroc 0O 0.16 2 0.83 (10)
Landrace 0.58 (1 041 (B 0 (00 | Landrace 0@ 025 3 0.75 (9
Yorkshire 0.16 (2) 0.5 (6) 0.33 (4) | Yorkshire 0.58 (1) 0.41 () 0 O

MyoD1 AA AC CC MYH3 AA AC CC
As= 042 3 057 4 0@ |[As= 0O 0O 1M
Berkshire 0.08 (1) 0.83 10) 0.08 (1) | Berkshire 0 (0 0.66 8 033 4
Duroc 0.41 (5) 0.5 (6) 0.08 (1) | Duroc 0 O 0.25 3 075 (9
Landrace 033 4 058 (7)  0.08 (1) | Landrace 0 O 0 112
Yorkshire 0 (0 0.16 (2>  0.83 (10) || Yorkshire 0 (0 0 O 112

MYH5 CcC TC TT MG5 TT TC CC
As= 0@ 0O 1M |As=E 0 0O 1D
Berkshire 0 (0 0.16 (20  0.83 (10) || Berkshire 0 O 0 112
Duroc 0 (O 0.25 (3  0.75 (9 | Duroc 0 O 0 1 (12)
Landrace 058 (M 041 (5 0 (0 | Landrace 0 (O 0 O 112
Yorkshire 0.66 ® 0.33 D 0 (® | Yorkshire 016 2 050 033 @

lnumber of animals
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AE AlTESY 33 A4S gelstr] HsiA 28 AT AdAE, w4 W AT
2t 2 Sy BAY #WEA o] dRAE e Z2HARNA FE3 DNAE o] &3] whole
genome scan #A41S AAEt AlFE BoldolE ¥=d Aot

A3 AFE T 12578 Adsta, #4W HAGS dutsiA] 1258 FE7F JAA A A-
skt 1E3~62 AFEY Bed SHA 247, AFEW A=A 8%, WHANA FeEHL A
= SHA 8F, WHA FEHL e BAE HHA 852 FAE o, & dTddA
20133 33 ‘PCR& °]&3 s4be F34E £4H 2 F44 dadA AFHAFZHA
TEE DNAZEA A 7T A5 oA o) HelHE & d73Ae dHeoly et B¥itsty &4
&3t

Table 1-3-15 ARAFHA| 4 93 AFE

g 15 1w T

a8l A= JB 12

aF2 AU AL 99 =X FOB 12

a%3 AFEW Bbed S A JOB 24

84 A FMER w 8

85 YEIHH LB 8 (A84k3, Y =3, #d2)
086 UEEX LW 8

A E6 1% T2
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g ddEe ¥ |24 %% Genomic DNA% NluminaAte] Porcine 60K SNP
o] &5} AAgh  ChipEdd ZAae
GenomeStudioE ©] 65,00071 2] genotype2
A ABA dF(Genome-Wide Association Study; GWAS)S A A& o o)t}
A" 61,565702] SNPel tisll Minor Allele Frequency”} 0.01 wgk genotype call rate’}
0.06m| %}, st 18y HAME 53 P-valuerl 0.000001 7|7+l SNPE ThresholdZ =7

st A8 d SNP o] &3t 6719 1FX WluE P o go]th(Table 1-3-16).

A

chip& AL

2~

oF 4=

ok 2}

ANEE 9

al, P-Link 2233 & &

3 A%

o

.

=
==

Table 1-3-16 GWAS ti vl 1F&

No. vl 1

tﬂ

h=D

&1 VS 1&2~6 A%s+= VS B &

%1 VS 1&2

I%1 VS I3

51 VS 15243

T1E1 VS T1E4+6 A RE W X (A F =+ F)

%1 VS 185 AsE VS HESHA
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=
AFE A FHAAAZL o} ‘F EAL W & Y AAE AT TRl

Aol AARA AWM, 3] wmal A2 I3 A, AL AZANIE A= ‘Z TAHS
1 Z A

F490 AAE sl 3MUAX A e ARk

TE
HAFAAEE AgNG =
v 1
1) & AL o] mAQl A
L A 2o A v, AR 8 A B A gRRo] 1/3 o] AS
2. AHA TE(thEDo] 8§ W= @ A B AAd Aoz 3 Ho] e A

AL AAsteE EFQ] FAAE MCIRMelanocortin 1 receptor) oW, B FHAxE oAy
A A A A FE 7H53E H Ao o]2= JiEdFS AR A3 gt WolE JHA I Ao ©d
S wes ZE Y WHole 15719 SNPe}F 17019 Indel o Z3tel welk 018 057FA oA 7
o F fAAFoE FA UHEdH, okAFFS E(0D aleled HE-oA, w=gA ¢ pheomelanin}
A8 eumelaning E5F WS £3] & F e "WHAY EAoE YEdT o7|A #F§
I ofA|oto A ME ThE Wogko] et 17, 95, 102, 121, 2434 I =oA e ® o)
Z A3 eumelanin & AAH3HE FEA FFo] Yehded, o wWelE EP02) allelee]d} 3}
ofrJo} FFANA YERdTh old HlE 2 SRAY o] AR 124M A FEA 2] SNP ol Zol
eumelanine] HEO A& WolE EPY03) alleleolgt 3laL ol FHEFFTAA F= Uehdrh 03
alleleol] M 5-E] F712Ql SNPe} &4 224 ZEo|A 2] CC F719 4dez Qs duayA
o] BAsHA HiE dideo]l dojy=d], ol E(05) alleleolgt sk, oljd A= Ba
A ool e RA HA Rl A deAY HA Mol AYA "t olete ¥
MZ 164, 24384 F=2] ®Wol7k A7|A =™ pheomelanin®t Ad3HA =Hol H24 mAs
w1, o]= e(04) allele olg} gtk E3ZF o] Bl MY F FAAFE OA] AlFAR] HoE=R
0101%-€] 05037FA & 13719 Bz A A3 (sub genotype) & & & < dtHTable 1-3-18).

Rl
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Table 1-3-18. MCIR A Ae] Wolo w}E Allele ¥4

No. 1 2 3 4 5 6 7 8 9 12 | 13 | 14 | 15 | 16
codon number
4 | 17 | 21 | 22 | 95 | 102 | 117 | 121 | 122 164 | 166 | 243 | 243 | 301
type | subtype
E' 0101 T G G _ G T G T G C C C G G C
E* 0102 T G G - G | T G C G C C o G G o
E* 0103 o G G - G | T G C G C C C G G C
E' 0104 T A G - G T G C G T C C G | A T
E 0105 T A G - G T A € G C C C G A T
E™ 0201 T | A |G - A|lcCc| G| cC| G C c|lc| G| A ]| C
EM! 0202 T | A G - A | C G cC | A C C C G| A | C
E™ 0203 T | A | G - A|l C| G| C G T o o G| A | C
EP? 0301 T G | G - G | T G | T G C C C G| G| cC
e 0401 T G G - G T G T G C T C A G o
EP 0501 T G G |cc| G| T G T G C C C G G o
E° 0502 T A | A |CC| G T G T G C C C G G C
EP 0503 T G G | CcC| G T G T G C C T G G C

2 AT MCIR ¢ genotyping<= g+

o] Direct sequencingS ®glal, PrimerE A 2+sl% tHTable 1-3-19).

PHoR fAA Wolse el wetss] 9s

Table 1-3-19. MCIR v}AEY & A% Zgo|H A|E H PCR ¥k-g=

Primer

. 1 .
Marker Number Primer Sequence Ann(‘C) Size(bp)
P21 5-TCTCCAGGGAAGACTTGGTG-3’
MCIR 61 988
P22 5'-GAGAGGTGCAGGAAGAAGGG-3’

'Annealing Temperature
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e
ok

MCIR A28 kg $13 genotype thde (DEAYE & I, QFAAETLS )
FRAG QHFTHALATE o2 viro] AT mae B A7aAdie] Addu
AAEA, O olYARE AFEWAAA & A JIFE TS 5 e WA g A,

npxjuto 2 Azl JAHE MEstEa, ofgl Table 1-3-207 2t}

,d
o

Table 1-3-20. MCIR genotype WA At

1% N =y Hl AL
Black 10  ®A34  Fullsib 2% A3
A
5 White Leg 12 oA Fullsib W S Aa6E 5
red 9 = AN = A+AARL S
SAREE 22 8 AXZA AEo] BT ALSA
ATE 17 AEA  3ulg] = BlackH ol A £4
Total o6

wAlo] W& MCIR 9 +Ax8 EXE ol Table 1-3-213% Zo. A W wild type A=A
= EASHA] &1, sub genotype &= LAEXA gt H24 © Ho 95 T 8F+= 05 allele
o] FHAAACL 05 allelext 04 alleleo] olFAAA 152 FAH ATk AN SR
Me 5E8A 1504 ofAlol Fal A alleleq! 02 alleleo] 03 alleles} o] FHFA=Z 2, 20
F7F A A allele?] 03 9] FFAHFTA, 14571 03 allelex} 05 allele] o] FHAAZ
Bl 5% SEA AR byt wAlel e 10577 03 allele®] FF A, 257 03

.

alleles} 05 alleles] ol FHTAA AL FAT 5 Utk X $3L oprlol fol AR wAf
AARGE P A4E RAGAA7 dEEYS & 5 Y, ol AR A9 JgAF

_/_":
ATt 0501 allele2 tie], d=o] A
A HAMFZFTANA A+ Yetve allelez, ©] =xo] AABAe] I ML o

[e=]
AN FF3 ags A F437 dEoz = 5 Tk
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Table 1-3-21. = MCIR genotype

MCIR genotype

Coat color
phenotype 0201/0301  0301/0301  0301/0501  0501/0501  0401/0501
Red 9 - - - 8 1
Black 35 1 20 14 - -
White leg 12 - 10 2 - -

0201: Dominant Blackl; Asian Origin
0301: Dominant Black2; European Origin
0401: Recessive red

0501: Black spotted

d

05 allele & F241 €3 AAGA dF5HS 7HE50] HAT 03 alleleo] 05 alleleo] thste] -
dol7] wjiol 03 allelex} A Jow I FHFPo] “yUA 3 SRS HA HE &
Ak 283 03 allelee FFAHFAR Juiets HAAS R Tl A7 25 FHH S

(e}

=
2 U] wZel B fAAeA bt AASEA AE A olde A

Iﬂ

o2 Tt
ok AT FE9] FHAYS dol 03 allele FIHFA7IEY wulE AU 03/05 o1 FH TG
A7 e wulE kA detd F& 298 7 AES 7HAA ¢S 2oz JgEnh oo 4

AN EAo|Y BmE=e] MCIR FAAFES AHE A3} (Table

o] X% 03/03 3P HIAZE Yebth

i

A AR AEo] BE
=

1-3-22), o] 2:¢1 R

Table 1-3-22. AE°] BF ZEAQI R ES MCIR genotype

MCIR genotype

5 N

0201/0301  0301/0301  0301/0501 0501/0501  0401/0501
RE 2 - 2 - - -
RE 6 - 3 3 - -

02: Dominant Blackl; Asian Origin
03: Dominant Black2; European Origin
04: Recessive red

05: Black spotted
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ATEel MCIR FRAAES o wilzgS 2 A3t HgEo= YiHe A=Y
AL 4T F IS AR AGEY] Wi AFES MCIR FAARE AvRI|E Yot

(Table 1-3-23).

Table 1-3-23. Al&=¢ MCIR genotype

MCIR genotype

T N
0201/0301  0301/0301  0301/0501  0501/0501  0401/0501

ABEE T - 6 1 _ _

A& =) 13 1 5 7 - -

02: Dominant Blackl; Asian Origin
03: Dominant Black2; European Origin
04: Recessive red

05: Black spotted

N

FRE 75% 657F 03/03 =FH A, 157F 03/05 olFHFAZ Yebygterl, 03/03 FH343
S 7 AAE od =3I wHEig s S9x AAuIS] ‘E =S WS 4 Q= JF
3 HAANA ] 7rA A7 wf- o] W
A Eoloes d F e ZloE dddAn. w3 Al A5 EY MCIR
i

r]

=
B
e
ftlo
i
o
&
W)
2
o
=
i
rr
B
rit
il
lo
t
=

g sMom wAHY 4
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Al 2 A MASE B3 ATAF =24 2 o FHA AT A4

L ZA AFzAE A 71257 =4
7v 7iA D8 @F AR dHolgulolx TS T3 AW SHA Ao tiY dFE o=

ASSTES AT 71xZgoz A9 A U3 5HE bolguoAE F&317] 25
o, T4 Wl SHA AFEE 297, ZE 509 o o]AEle AAEAT 2] e D
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Dam/Sire Progeny/Sire Progeny/Dam

Sire Dam
mean min max mean min max mean min max

14 93 6.71 1 12 73.43 9 143 10.88 4 16
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Figure 2-1-11. =203y
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A 321 Bl AHsA AL, AIAFFHA el 0Althe wpzrpA o] e s st
TAFHE AASEAENS A A T4-184Ld "o A= AP =Y FAS
o gste] AMASAH. AT FHE AMASH] At AH FE AU AHAFHA= &
gy fE 798 FHdor SUADFA HFY AH(@)e] whu= AFA dueidFo s
3cm F-floll ASEEE ol &ste AE AFH YAE 4538kaL Coaxial needle(Max core C1210B,
BARD, USA)& Ayttt I ¥ needefiES E&d F Al&sA Core needle(Max core
MC1410, BARD, USA)< Atdsted &S 3-53] A= AFskH HH A A oF 10-20mgS =i
#sto] 30~60mgE =2 A EE AMASFAT. AFHTF S-S A& QA E L0 JAAD T
gAlo) 20 AMES Yo Ao BAZT) Coaxial needles A3 FES FEEZ o] &35d]

=< A @ oHFigure2-1-12).

v
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AYES BAEANHAA AL Rl FUH FAAES
£ F8 16%71 Ao, ARY AATEE 5] Al T30 A5 9

Aoz B HF 0FF AAHAL. % 2079 $E H AFFHE A

2]
ARsrbed 2 AASH FAdAde AAstlen, o F

AL 1957 HF FEEo= AR HUH.

p

Table 2-2-3. 1At} A&-3=

Fol A

B7F &t

No. | °]Z 5 A=l H] 31 No. | o]z H A5 H] 31
1 43-149 | 54-53 6-51 11 | 83-156 | 60-149 | 42-53
2 | 03-125 | 80-116 | 66-62 12 | 65-145 | 40-115 | 48-56
3 23-141 | 63-35 | 56-73 13 | 84-110 | 60-175 | 52-28
4 | 23-164 | 63-35 | 55-14 14 | 45-152 | 54-53 | 153-65
5 |03-131 | 63-4 | 54-79 15 | 24-145 | 0-196 | 103-42
6 |83-102 | 56-32 | 33-59 16 |03-118| 63-4 | 43-95 | Al+4f
7 | 24-106 | 0-102 | 47-49 17 |82-160| 56-32 | 61-29 | Al4f
8 |24-148 | 0-102 | 32-67 18 |02-189| 63-4 | 52-58 | Al4f
9 |656-121 | 40-143 | 3-22 19 |41-111| 54-53 | 47-78 | Al4f
10 | 45-112 | 20-108 | 44-29 20 | 03-137 | 63-4 56-47 | (=H))
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W A FHE A3

B NAMA A gREo #EE oA AP =L Table 2-2-40 A HAUH. N
AR E o] AEE L = i

2 AT  dna 34" A F 0FE, HFALFEFT A vAA Xde & 5
At ol 1AdE AFA AP =0 the BeAs mjdA B AFdT2d 2A

2 ddem, olo) s i <]
A%k 7158 S AAs S

Table 2-2-4. BASGANHAA BAALE A FRLFE

No. | °l& No. | °lZ No. | °1Z& No. | °|Z& No. | °|Z&

1 | 82-149 11 | 03-184 21 | 44-179 31 | 45-111 41 | 45-161

2 | 82-150 12 | 82-188 22 | 44-180 32 | 45-120 42 | 06-116

3 | 43-167 13 | 44-132 23 | 24-127 33 | 65-136 43 | 24-139

4 | 43-172 14 | 23-187 24 | 24-142 34 | 65-138 44 | 06-123

5 | 43-173 15 | 23-189 25 | 24-143 35 | 65-135 45 | 06-127

6 | 43-190 16 | 63-168 26 | 24-147 36 | 83-179 46 | 06-199

7 | 23-140 17 | 63-188 27 | 24-158 37 | 83-193 47 | 65-183

8 | 23-148 18 | 63-190 28 | 83-119 38 | 84-114 48 | 45-172

9 | 43-197 19 | 64-120 29 | 65-115 39 | 24-107 49 | 45-174

10 | 03-14 20 | 82-176 30 | 06-169 40 | 45-158 50 | 65-187

=<
44 =t APAY AF ML A
A A<

b5 ol 5 A
1A 2ol A48 04T FWEC] obd A A $A)

= w b=
P
Ny
N
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Z1Eol Fadte] HIFHoE Add ANAe 75FolH, gAY 4AE x2S HolHE
Table 2-2-5 o Ao} At o]E 1-1Aet A7 = kA Th s37A ol
A F-AA o] dEete] FHAREAS AASF o, gEE Z/713F =
o2 Biopsy w42 AAEA gttt o]lF T VIEAFPE S0 AFEJEE 5T, F

1259 FHlEe] A AT

Table 2-2-5. 1Mt A ZEERFED)

No.| °1Z RKEaH No.| o1z} RFAH[No.| ©lZ RERH No. ©lZ} AbAH No.| olZ} (bat

181-1741 1 ||16| 55-2 | 4 ||31|01-141| 2 ||46|61-159 | 2 ||61|60-147 | O

2| 6567 | 3 ||17|81-118| 2 ||32|61-1656| 1 ||47|61-115| 1 ||62| 66-32 | 3

3122-156 | 1 [|18] 66-19 | 3 [|33]22-132| 1 ||48|01-134 | 2 ||63|01-176 | 2

4 142-143 | 1 |19 67-36 | 2 ||34|82-115| 1 |49 |22-152 | 1 ||64|00-182 | 3

5 62-126 | 1 [|20|21-145| 2 || 35| 95-7 | 5 ||50| 81-108 | 2 || 65| 40-106 | 3

6 101-160 | 2 |21 | 62-67 | 4 ||36|81-114 | 2 ||51|01-118 | 2 || 66| 66-117 | O

71 62-61 | 4 |22 54-4 | 5 ||37|81-179| 1 ||52|01-166 | 2 || 67 |40-160 | 3

8| 60-81 | 4 [|23]02-139| 1 ||38|61-124| 2 ||53|42-158 | 1 ||68|07-139 | O

9 |122-165| 1 ||24| 52-25 | . |[39] 65-19 | 3 ||54|62-141 | 1 || 69 |21-157 | 2

10| 59-35 | 4 ||25| 54-45 | 5 ||40|81-111| 2 ||55| 01-174 | 2 ||70| 20-197 | 2

11162-127 | 1 [|26|20-182 | 2 ||41|21-155| 2 ||56|82-100 | 1 ||71]|02-185| 1

12| 51-49 | 5 ||27| 61-85 | 4 ||42]| 66-96 | 3 ||57|62-140 | 1 ||72|61-173| 2

13189-101 | 3 ||28|02-145| 1 ||43|01-138| 2 ||58| 56-12 | 5 ||73|82-131| O

141 65-13 | 3 [|29|82-109| 1 |[44|02-132| 1 ||59| 62-62 | 4 ||74|24-126| O

15| 65-49 | 3 ||30]| 61-58 | 4 ||45| 04-1 .|| 60]01-123 | 2 || 75| 02-198
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Table 2-2-6. 1A o] W= A Sire 1~9)

sire

dam

Sirel

Sire2

Sire3

Sire4

Sireb

Sire6

Sire7

Sire8

Sire9

83-156

45-112

03-125

23-164

65-121

83-102

03-118

23-141

24-148

Daml

01-141

67-36

61-165

81-179

81-111

65-13

43-167

62-67

65-49

Dam?2

43-190

61-124

82-115

1-123

82-109

81-118

052

03-154

21-155

Dam3

02-145

65-19

44-179

61-159

45-174

62-141

044

2-139

24-139

Dam4

61-58

06-116

12-158

65-115

01-118

01-174

23-140

03-184

84-114

Damb

24-158

23-148

24-143

65-187

06-199

02-185

0445

64-120

43-173

Dam6

10-106

66-117

96-12

22-132

82-149

82-131

45-172

81-174

61-85

Dam?7

06-169

82-176

01-166

Dam8

06-127

Dam9

43-172

Daml0

52-25

Table 2-2-7. 1Mt} wuj=gHA (Sire 10~19)

sire

dam

Sirel0

Sirell

Sirel?2

Sirel3

Sirel4

Sirel5

Sirel6

Sirel7

Sirel8

Sirel9

82-160

43-149

03-131

24-106

02-189

41-111

84-110

24-145

65-145

45-152

Daml

23-187

82-188

23-189

66-19

62-126

59-35

22-152

82-150

43-197

65-138

Dam?2

557

66-96

62-127

62-61

65-67

89-101

02-132

24-127

81-108

63-168

Dam3

02-198

45-120

63-1838

60-381

22-165

01-160

45-161

83-119

01-134

62-140

Dam4

24-107

81-114

42-143

66-32

22-156

51-49

44-132

01-138

61-115

62-62

Damb

01-176

21-145

44-180

45-158

24-142

65-136

21-157

00-182

65-183

24-126

Dam6

40-160

63-190

07-139

60-147

24-147

06-123

65-135

20-197

82-100

83-179

Dam7

45-111

61-173

04-1

83-193

Dam8

20-182
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Table 2-2-8. 14|t FE/FHE aHj4

2 2215 2A 4

o <}

LA n=125)

(n=70)

i
<
T

F

u) 73 A E([n=55)

81.4% (57/70) 77.6% (97/125)

72.7% (40/55)

oy
T

16.8% (21/125)
12.0% (15/125)

10.0% (7/70)

11.4% (8/70)

25.5% (14/55)
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Table 2-2-9. HSA¢H 1At £=(Sire 1~9)

sire | Sirel Sire? Sire3 Sired Sired Sire6 Sire7 Sire8 Sire9
dam\_| 83-156 | 45-112 | 03-125 | 23-164 | 65-121 | 83-102 | 03-118 | 23-141 | 24-148
Daml | 01-141 | 67-36 | 61-165 | 81-179 | 81-111 | 65-13 | 43-167 | 62-67 | 65-49
Dam?2 | 43-190 | 61-124 | 82-115 | 01-123 | 82-109 | 81-118 | 55-2 | 03-154 | 21-155
Dam3 | 02-145 | 65-19 | 44-179 | 61-159 | 45-174 | 62-141 | 54-4 | 02-139 | 24-139
Dam4 | 61-58 | 06-116 | 42-158 | 65-115 | 01-118 | 01-174 | 23-140 | 03-184 | 84-114
Dam5 | 24-158 | 23-148 | 24-143 | 65-187 | 06-199 | 02-185 | 54-45 | 64-120 | 43-173
Dam6 45-172 61-85
BAE= | 40-106 | 66-117 82-131

Al &

01-166

=g 06-127
sa/ze/| 06-169 | 82-176 22-132 | 82-149 | $0 127 81-174
F4/8%F

52-25

7 _
A 56-12
Table 2-2-10. HFXAAH 1A 0] F=(Sire 10~19)

sire | Sirel0 | Sirell | Sirel2 | Sirel3 | Sirel4 | Sireld | Sirel6 | Sirel7 | Sirel8 | Sirel9
dam\ | 82-160 | 43-149 | 03-131 | 24-106 | 02-189 | 41-111 | 84-110 | 24-145 | 65-145 | 45-152
Daml | 23-187 | 82-188 | 23-189 | 66-19 | 62-126 | 59-35 | 22-152 | 82-150 | 43-197 | 65-138
Dam2 | 55-7 | 66-96 | 62-127 | 62-61 | 65-67 | 89-101 | 02-132 | 24-127 | 81-108 | 63-168
Dam3 | 02-198 | 45-120 | 63-188 | 60-81 | 22-165 | 01-160 | 45-161 | 83-119 | 01-134 | 62-140
Damd4 | 24-107 | 81-114 | 42-143 | 66-32 | 22-156 | 51-49 | 44-132 | 01-138 | 61-115 | 62-62
Dam5 | 01-176 | 21-145 | 44-180 | 45-158 | 24-142 | 65-136 | 21-157 65-183
Dam6 63-190
FHE | 40-160 07-139 00-182 1w
A | 45-111 61-173 20-197 T
= _
ook 20-182 60-147 | 24-147 | 06-123 (fi?A{Sg) 04-1 | 82-100
T/ EF =2 v

158 -




Sirel : Sirel : Sired : Sired | Sireh | Sire6 | Sire7 | Sire@ | Sire® : Sireld : Sirell | Sirell | Sirel3 : Sirel4 | SirelS ; Sirelf | Sirel : Sirel | Sirel%
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Progeny/Sire

Dam/Sire

Progeny/Dam
(RN F)

Dam

Sire

mean min mean min

mean min

max

max

max

14

41.26 31 59 8.17
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Table 2-2-11. 1At} $29] Bty

1) A AFE(n=39) AAH=EM=57) A (n=96)

EGETAAT 9.1+22 9.6x2.6 9.4£25 114
¥+ A & F A & F A
B EAE 10.6

3.9+214.0+1.8 7.9+£2.2 4.2+2.1 4.2+2.0 8.4+2.6 4.1+2.14.1+1.9 8.2+2.4
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(2) 24t =44 2 3A A=t
A A=BAS ST 2AIH FSAPA YL Table 2-2-129F 2t F

LR
9o EWES o Ate) ARE WEwele 0TS AUEle FRE § RE 754 wiE

AA, HE BEWEAd 9HA 55FE Adste] HF 20Xx5 Structured FAFE HXZ Al 9

Table 2-2-12. HF sA" FFAEAI

=z
TEE

A AH-E HTAT

20 140 100

W E 9% SUHEEY ST HEES vhA HF ATd 240 F

2-1-133} 2t}

I
rf

2 Table

Table 2-2-13. 1Mt} AEg=

No. | o]z} B 2 | Hx No. | ©]Z+ L z | Hx
1 |10-120|83-156 | 02-145 11 [47-159 | 24-145 | 82-150
2 | 10-145 | 82-160 | 55-07 12 | 47-178 | 24-148 | 65-49
3 |110-179 | 84-110 | 22-152 13 [48-107 | 23-141 | 02-139
4 |10-190 | 84-110 | 02-132 14 | 48-133|24-106 | 62-61
5 [ 11-137(83-102 | 01-174 15 |48-176 | 23-164 | 61-159
6 |25-199|03-118 | 43-167 16 | 67-193 | 45-112 | 61-124
7 |26-168 | 02-189 | 65-67 17 | 68-142 | 41-111 | 89-101
8 [26-178 |03-131|42-143 18 |69-132 | 45-152 | 62-140
9 [27-102 | 03-125|82-115 19 |86-187 | 65-121 | 81-111
10 | 27-120 | 03-118 | 54-45 20 | 87-132|65-145|01-134
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(W) 24t FHE A3

RHE 4 Y= AR ARE A
AR Yl dE A7 g A S skl

AN AHgET}e

Table 2-2-14. 2A|t) a¥j ==

A el oF sh=dl,

=2 T 18F=
7HA o7t At ¢

Al oF gt 2ol BgstA %ol =

A AR =ZE, A

, o} Table 2-2-14

3
SR gghot
73

No. earlD No. earlD No. earlD No. earlD
1 10-101 31 26-119 61 48-109 91 68-196
2 10-106 32 26-120 62 48-111 92 69-106
3 10-115 33 26-125 63 48-112 93 69-123
4 10-116 34 26-128 64 48-119 94 69-154
5 10-137 35 26-130 65 48-121 95 69-155
6 10-140 36 26-131 66 48-122 96 69-156
7 10-141 37 26-147 67 48-123 97 | 69-160(1D)
8 10-142 38 26-148 68 48-148 98 | 69-161(1)
9 10-159 39 26-149 69 48-158 99 | 69-162(1)
10 10-160 40 26-160 70 48-180 100 | 69-164(1)
11 10-161 41 26-197 71 48-181 101 69-165
12 10-184 42 27-105 72 48-194 102 78-126
13 11-101 43 27-114 73 48-196 103 86-183
14 11-103 44 27-115 74 49-108 104 86-186
15 11-105 45 27-122 75 49-109 105 86-191
16 11-111 46 27-123 76 49-121 106 86-194
17 11-114 47 27-133 77 49-124 107 87-104
18 11-119 48 27-134 78 49-151 108 87-105
19 11-123 49 27-149 79 49-152 109 87-110
20 11-142 50 47-155 80 67-197 110 87-125
21 11-156 51 47-166 81 68-117 111 87-126
22 11-166 52 47-167 82 68-130 112 87-127
23 11-167 53 47-173 83 68-137 113 87-129
24 25-198 54 47-189 84 68-138 114 87-130
25 26-105 55 47-190 85 68-142 115 87-143
26 26-110 56 47-192 86 68-153 116 87-146
27 26-111 57 47-197 87 68-158 117 87-152
28 26-112 58 47-198 88 68-166 118 87-156
29 26-113 59 47-199 89 68-170
30 26-118 60 48-108 90 68-191
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(th =g

SA AMed 11850l thall 14| F-34A], 29 -5 3A1 2] DNArF# A2, Biopsyd 4 £423%4E
Edz Ao wijxds 24388t Best=23 Bestd A& wofst= A& AR
wef RS AASEA L, T A3t off ek 2 Sire 191 10-1200] 7B -3k A3& 7R

o)™, 47-1780] =T HskH <l iAot

Table 2-2-15. 1At} wuj=3HEA (Sire 1~10)

sire | Sirel | Sire2 | Sire3 | Sire4 | Sireb | Sire6 | Sire7 | Sire® | Sire9 | SirelQ

dam 10-120 | 48-176 | 26-178 | 27-120 | 25-199 | 48-133 | 69-132 | 48-107 | 10-145 | 10-179

Daml | 10-137 | 26-130 | 49-151 69(11)61 87-130 | 86-191 | 87-146 | 48-148 | 483-123 | 27-114

Dam?2 | 10-160 | 10-116 | 48-158 | 27-133 | 86-186 | 48—-111 | 26-197 | 69-165 | 26-112 | 68-153

Dam3 | 67-197 | 26-148 | 87-129 69(‘11)64 10-140 | 48-112 | 26-113 | 10-184 | 26-131 | 26-119

Damd4 | 68-170 | 47-155 | 11-119 | 87-127 | 47-166 | 63-158 69(11)60 48-180 | 26-125 | 25-198

69-162
)

Dam6 | 11-103 | 26-128 | 11-156 10-106 69-154 | 26-111

Damb | 11-101 | 26-105 | 49-121 49-124 | 48-109 | 26-149 | 87-110 | 26-110 | 63-138

Dam?7 47-189 26-147

Table 2-2-16. 14|t} wef=}4A (Sire 11~20)

sire | Sirell | Sirel2 | Sirel3 | Sirel4 | Sirel5 | Sirel6 | Sirel7 | Sirel8 | Sirel9 | Sire20

dam 11-137 | 86-187 | 27-102 | 68-142 | 87-132 | 47-159 | 26-168 | 10-190 | 67-193 | 47-178

Daml |48-108 | 47-167 | 10-159 | 49-152 | 10-115 | 27-122 | 47-190 | 86-183 | 10-161 | 10-141

Dam2 | 49-109 | 87-126 | 47-198 | 27-123 | 48-122 | 87-143 | 68-137 | 48-196 | 48-119 | 27-105

Dam3 | 11-123 | 68-196 | 11-111 | 87-152 | 86-194 | 68-191 | 68-147 | 87-104 | 48-121 | 69-123

Dam4 | 11-105 | 27-115| 47-173 | 26-120 | 78-126 | 26-160 | 68-130 | 48-181 | 47-192 | 10-142

Damb | 49-108 | 11-167 | 10-101 | 48-194 | 69-155 | 69-156 | 47-199 | 11-142 | 26-118 | 69-106

Dam6 | 87-125|11-166 | 68-166 | 87-105 | 47-197 | 68-117 | 27-134 | 27-149 | 87-156 | 11-114

Dam?7
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g awfzgtel wel el s AASG oY, 3de AFVIE v e HS sk of
ok mEbA] sjA ] Hat JA7IZE 11569 HARe] Bt d Y 69 197HA R A At o]
AR LA eAS F3 9uigle] mEo] mujRENA AQHAT HF 10959 wujdzs=
otg] Table 2-2-173} 2t}

A &2 2L1%2 1AY AdEES] AA-d Bl 4% FFEAL, AL, FH, Y, &
7Y o2 EHE EEo] 4FE, HFTENEC] of 87.2%% ALtEH] 1Atiol Hls| of
15%7ve &3 Aoz SAHAT. ER7/HAFF7E 091 BE 159 gEo] B3 EE 95F

T AT7IZE 1Pste 69 1Y o]F ERE BEE TFE AYstd HF EEoA ALE A

Table 2-2-17. 2A|d] F2/FRE A3

28 14 o (n=55) 24T (n=109)
Butg 72.7% (40/55) 87.2% (95/109)
AT & 25.5% (14/55) 21.1% (23/109)
TS 127% @I55) 12.8%(14/109)
AWHj AREX - 9

Table 2-2-185} 2-2-199= wrjzFoin] A2 A¥E 24 2=, =el® 2= A7}
Ael=o] Qo
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Table 2-2-18. HFA &8 24t F=(Sire 1~10)

sire | Sirel Sire2 Sire3 Sire4 Sireb Sire6 Sire7 Sire8 Sire9 | SirelO

dam 10-120 | 48-176 | 26-178 | 27-120 | 25-199 | 48-133 | 69-132 | 48-107 | 10-145 | 10-179
Daml | 10-137 | 26-105 | 11-119 | 27-133 | 10-140 | 10-106 | 26-113 | 10-184 | 26-111 | 26-119
Dam2 | 10-160 | 26-128 | 11-156 |69-162(1)| 87-130 | 48-109 | 26-197 | 48-148 | 26-112 | 27-114
Dam3 | 11-103 | 26-130 | 48-158 |69-164(1) 48-111 |69-160(1)| 69-165 | 26-125

Dam4 | 67-197 | 26-148 | 49-151 | 87-127 48-112 | 87-146 26-131

Damb | 68-170 | 47-155 | &87-129 68-158 26-147

Dam6 86-191 48-123

ETiA: 1) 26-149 25-198
7R

v 63-138

B B 86-186 )

= 11-101 49-121 27140 48-180

Al 87-110

T 10-116 69-161(1)| 47-166 | 47-189 69-154 | 26-110 | 68-153
E9/FH/

FIF/8%F 49-124

Table 2-2-19. HFHA&dE 24 FF(Sire 11~20)

sire | Sirell | Sirel2 | Sirel3 | Sirel4 | Sireld | Sirel6 | Sirel7 | Sirel8 | Sirel9 | Sire20

dam 11-137 | 86-187 | 27-102 | 658-142 | 87-132 | 47-159 | 26-168 | 10-190 | 67-193 | 47-178

Daml | 11-123 | 11-167 | 10-101 | 27-123 | 10-115 | 27-122 | 27-134 | 11-142 | 10-161 | 10-141

Dam?2 | 48-108 | 27-115 | 10-159 | 49-152 | 48-122 | 68-191 | 47-190 | 48-181 | 26-118 | 10-142

Dam3 | 49-108 | 47-167 | 11-111 | 87-152 | 69-155 | 87-143 | 47-199 | 86-183 | 47-192 | 27-105

Dam4 | 49-109 | 68-196 | 47-173 78-126 68-130 48-119 | 69-106

Damb | 87-125 | 87-126 | 47-198 86-194 68-137 48-121

Dam6 68-147 87-156

11-166 47-197 | 26-160

74 87-105 68-117

69-156

xi]‘_ﬂ 11-105 26-120 27-149
2]

68-166 | 48-194 48-196 11-114

F¥/2%F 87-104 69-123
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=

Dame gtist= Zolgloy, HATEIdGY stad Adn

Table 2-2-20. 24|t} FZ2] ] Structure

Dam/Sire Progeny/Sire Pr(lgeny/]?:alil
. (ZFAAF5)
Sire  Dam

mean min max mean min max mean min max

20 87 4.35 2 6 32.6 10 51

Table 2-2-21& 2At) F32] Euhd A& 1Mo 143 RE A2t v dolnt,
olAdel ns) B F4AETE 0.5F 7HF wtobxl

FrolshA st

Table 2-2-21. 24t £%o] EwiA 3

_ _ =]
TE 1At (n=39) 24 (n=87) 57
B} Az} 9.1+2.2 8.62.5 11.4
o - Al & - Al
By zEaLE 10.6

3.9+214.0%+1.8 7.9+2.2 3.6+1.9 3.9+2.0 7.5+2.3

crapdpmmey 81T BE 11
ol HAHE 4.0% 3% o
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. AlE AdkabEe] 4R
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29w

Table 2-2-22. A|tE B39 W3}

Al
]

Y W3 gl

1A 24 34O
(n=474) (n=745) (n=607) fralue
AE
oAl 6.16° (0.08) 6.99* (0.08) 6.74° (0.11) <0.0001
TEAF 94.05 (1.02) 92.96 (1.18) 94.59 (1.47) 0.1592
4 F5A #F(g/day)
YA ~o] 257.79° (3.44) 268.09 (3.83) 255.45" (5.09) 0.0002
ol-~FTE 518.31% (6.65)  512.69" (7.70) 532.18 (9.27) 0.0018
AA~F 5 487.59% (5.01)  476.00° (5.79) 493.01* (7.19) 0.0002
< % (day)
ol 20.22% (0.30) 25.03" (0.34) 27.19° (0.44) <0.0001
kgL & 185.64* (1.74) 190.72° (2.01) 182.66% (2.49) <0.0001

APES AUE 45

AN7HA &) LGS FNAZ dEpd

AT 247 7 7o,
== B4 wel gebycin
ol g BYd
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deH o o f4

A W] AEe)

2 1A RE 3MT7EA 2 A
ot A= ANAFTE &8 1kg= A4S ol

A=, oL
offFAI7FA o] A

AHY %

I =,

Al71el BF7] wZel AEA o] v

BEo] A4

452 WIE

3 AR BYY
olgyEo Ryl gExA H,

oAl AAEA ] Aldinitt @ttt A ZbE ohFigure 2-2-7).
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OM|CH(Z A 1MCH(ELD 1M|CH(O]E4h

=g
w3t
[ES
T

=2
LE=]

BE

a1
u|E

u s}

TEATE T FRI= AAEHIE L o|FAIHEH FTEAZA ALtE dEsAZY A
A RE FRA7MA] AArE ddEAFE, T8a 0kg=gYHo] o, FEA = 90kgEE
dHEE T3 B} 0kg=gdHE S 24t ASEE A ThrE 3AItAl A 1M el FLg 4
Fo 7 gHFHS T Q. EFsYHEL FoAA Zolrt v EkT)

Table 2-2-23. A|td /5 H3}

0A| 1A 2A| o 3A Y
(n=221) (n=577) (n=745) (n=456)
+5 &) 6.29 6.93 7.03 6.96
7 6.29 6.94 7.12 7.01
5D 12.56 13.88 14.16 13.97
AHE AUz 54 HEE Table 2-2-23 o YEHAT 0MY] 5 9% 545 o
SAsIA oy, 1AY A=REE #AS U2 55 SHAY. A A Y 55

=
MEE o122l 2ol U ekgkeh
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Table 2-2-24. At FAAT, T4

$3AA4 2

24
(2015)

149
(2014)

It
-
M

(2014)

(~2012)

167

87

43

74

-
i

115.5

115.5

115.0

.

</
oH

8.68

8.62

8.72

8.75

1.74

7.49

7.53

0.95

1.13

1.19

6.93

7.33

1

o
W
o

oF

—_
o

]

Q

skt HlavlES T

Table 2-2-24¢f ®]xl

Fol

o] Aol UL, ol FAEAAANA AL

EREL

At Althel et

o] Bl REof Bl oA A skth

No
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Table 2-2-25. A|thE HAABAE TA B()

(lnﬂ]SI?) (znﬂlg) (BnAjStg) significance
A 2 (e 27.30 (0.70) 27.91 (0.81) 28.81 (1.28) 0.5748
S A %57 (i) 15.32 (0.69) 15.83 (0.80) 14.47 (1.28) 0.4996
35-8(%) 55.03" (0.64) 55.43" (0.74) 58.99* (1.17) 0.0050
Iokg=2YH(Y)  187.76° (3.52) 18629 (3.99)  170.47° (6.21) 0.0221

At ztel] M2 vIAMES] AAHHA S Table 2-2-25014 &A1& 4 Aot FSMEFH3 Y A

e 4243 3AH Y dHAAM TS0

S
| vuet 1] geZielst dddn

Table 2-2-26. At HAAZ FAHL)

aaloD e5h o significance
SAZH A (o) 25.81° (0.54)  26.34° (0.62)  28.59* (1.13) 0.0455
S A 77 (i) 16.79* (0.44)  15.65" (0.51)  17.15* (0.92) 0.0142
A5E%) 53.45° (0.50)  55.61* (0.57)  54.36™ (1.04) 0.0002
I0kg=2FUH(Y) 18545 (272 191.30 3.07) 184.29 (5.46) 0.0518
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th. DNAA oF BASZdE247H < o] &3 S F53 AeAS =4

At AbEolA #58 A2 Figure 2-2-83 Zo] thefsiAl Yebdt. o5 AFE=uolA

CEHAES JAES S e AAle Ao A A A ST, RIS 95
2 AFHA A= AAS =S st ok Azt SR e wslke Table 2-2-27¢) 7
glEo] e, AANSANA ] Bl&& 1At 72.3%A 3 2H 7} 62.3% 2 AF 3He}at o
L 3AIHel A HE 84%S] HIEE Sepzith I AFIHA v E WA EStE NAVE Al

7h ZeE AR 2080, AN d5Q HAle yErUA] ol mAago]l & XdPE A
At AGET. ARG JA S stFRATE Edss AdFe Hola =, 3HY

Aol AAAMA W&ol Tha i, AFAAA L ml o] Sor, SEAA & shFEo] o

= i
- EHX| 2F X
. 2 % Mo o
2y mye n1E: Aot gy (L =] ,‘;ﬁﬂ?ﬁ 2.'5"‘"' 7°4"'Mo °
(7|':'_') 2. AI,II “"’:I‘(E}E’)OI "'| [[I 2. = dx‘“ ?_T‘EOI 1/3 Olo |_| g'r
3. & HAof ahHez = Hol A
TR E)

Figure 2-2-8. Z+=2] B0l AFZH A AF7|E

Table 2-2-27. Atit FZA3} A C)2ZZ-0At]-1A0]-24 o] -3A4]1of)

1449 2A o 3A )
(n=578) (n=780) (n=650)
RREX 72.3% 62.3 84.0%
~ AT 1.3% (715 4.4% (34%=) 2.8% (18%)
w4 AFEHA
=4 AT s T e 0.9% (75) 0%
AS=7 S 319 179 0% 0%
2 23.3% 10.3% 25.1%
A 2y 2 gk 55.1% 71.2% 58.0%
3 (=) 21.5% 18.5% 16.8%
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Table 2-2-28. 1AMt} Sire Line® A= = 7|45

24
FED AT s A7 55 A Hla
e NSE7}

00-102 35 74.3% (265) 0.0% (0) 87.9% (29%F)

00-196 10 70.0% (7) 20.0% (25) 90.0% (9+) A £

20-108 o1 88.2% (45%F) 0.0% (0) 82.6% (38%)

40-115 52 59.6% (31) 5.8% (3F) 66.7% (285)

40-143 61 60.7% (375) 8.2% (5) 95.0% (57+F)

41-110 4 50.0% (25) 0.0% (0) 50.0% (25) A £

54-53 64 71.9% (465) 0.0% (0F) 88.4% (38%F)

596-32 35 57.1% (205) 0.0% (0F) 85.7% (24%)

60-149 59 57.6% (345) 0.0% (0F) 70.2% (405)

60-175 43 76.7% (33F) 9.3% (45) 76.2% (325)

63-04 40 92.5% (37+) 0.0% (0F) 61.1% (225)

63-35 81 70.4% (575) 1.2% (1) 78.9% (45%)

65-25 33 63.6% (215F) 0.0% (0F) 67.7% (215)

80-116 11 81.8% (9+) 0.0% (0F) 66.7% (6-7) A ]
| 579 69.9% (405F) 2.6% (15) 78.5% (391F)

1Mt Sire Line® A=) 92 = Table 2-2-283 2t} AA| Fol& vud u =0 YF
-2 00-196, 41-110, 80-116 Hlm oA A JstHth A=o] mAjo] Ay (H Al 540
HEsls 0] 8o AEo] 459 41-1102 AW HA 57.1% (= 56-32) HIl 92.5% (=

63-04) o™, Ht °F 70% MU= HleS BT AdA e dF5eolgt A|F5H
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Table 2-2-29. 24|t} Sire Line® = &1 71245

=2
FED AT s A7 5 A Hla
daE e
02-189 43 69.8% (30) 14.0% (6F) 57.1% (24%)
03-118 46 78.3% (365) 0.0% (0F) 97.7% (425)
03-125 33 63.6% (215) 18.2% (65) 90.9% (305)
03-131 43 65.1% (28) 0.0% (0F) 69.8% (305)
23-141 43 74.4% (325) 2.3% (1) 88.4% (38%F)
23-164 35 34.3% (125) 0.0% (05) 55.9% (19%)
24-106 42 57.1% (24%) 0.0% (0F) 83.3% (35%F)
24-145 31 61.3% (19%) 25.8% (8+) 100.0% (31+5)
24-148 52 61.5% (325) 15.4% (8+5) 82.4% (42%)
41-111 44 65.9% (29F) 0.0% (0F) 90.2% (37)
43-149 59 64.4% (38+) 0.0% (0F) 79.3% (465)
45-112 35 71.4% (25%) 0.0% (0F) 69.7% (237F)
45-152 42 11.9% (5+) 0.0% (05) 97.6% (41%)
65-121 39 71.8% (285) 0.0% (0F) 87.2% (34%F)
65-145 32 56.3% (185) 12.5% (4) 71.9% (23%F)
82-160 40 57.5% (23+) 0.0% (0) 85.0% (345)
83-102 41 65.9% (275) 0.0% (05) 65.9% (27%)
83-156 40 67.5% (275) 20.0% (8+) 94.9% (37%)
84-110 40 80.0% (32) 0.0% (0F) 80.0% (32F)
| 780 62.3% (486-F) 5.3% (41%) 81.5% (625-F)

24|t Sire Line =9 9 ®2E Table 2-2-299F -t} AAISA 7 v]-g&o] H 80% (

e

= 82-110), H4A 11.9% (F-= 45-152), B 62.3%= AA O] vl g4 Foe A& AT
F Qe ole 1ahd F74RY HUW 1AW AFRES] B9 WEoE 44 F k. A
- tf 100% (F-= 24-145),

A JASE7RAL] HlE 94 Eoiwtth. AYAAES] HlES
5

= 5
(= 23-164), Bt 81.5%% oldAto] vl 4 sold BEES = F AUATH

&
©
R
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Table 2-2-30. 3A|] Sire Line®d #= 9B 71543}
ER

10-120 47 53.2% (25%) 10.6% (5) 89.1% (41%)
10-145 38 100.0% (38+5) 0.0% (0F) 75.7% (28%)
10-179 10 90.0% (9) 0.0% (0) 88.9% (8) A
10-190 15 86.7% (135) 0.0% (0F) 86.7% (13%)
11-137 31 90.3% (285) 6.5% (2F) 96.8% (305)
25-199 17 70.6% (125) 0.0% (05) 88.2% (15%)
26-168 51 86.3% (44) 7.8% (45) 64.6% (315)
26-178 45 80.0% (365) 0.0% (0F) 73.3% (33%F)
27-102 41 90.2% (375) 9.8% (4F) 95.0% (38%)
27-120 31 96.8% (30) 0.0% (0F) 93.5% (29%F)
47-159 23 82.6% (19F) 0.0% (0F) 91.3% (21%)
47-178 33 93.9% (31%) 0.0% (0F) 93.9% (31%)
48-107 21 66.7% (145) 0.0% (05) 52.4% (11%)
48-133 46 82.6% (385) 0.0% (0F) 91.1% (41%)
48-176 37 75.7% (28+) 8.1% (37) 97.3% (365)
67-193 46 80.4% (37+) 0.0% (0) 75.6% (345)
68-142 17 82.4% (14%) 0.0% (05) 88.2% (15%)
69-132 28 100.0% (28+) 0.0% (0F) 92.9% (26%)
86-187 37 97.3% (365) 0.0% (0F) 81.1% (30%F)
87-132 36 80.6% (29+F) 0.0% (0F) 61.1% (22)

Al 650 84.0% (546F) 2.8% (185) 83.2% (533F)

24|t Sire Lined AF=9] 9
o] 100% A F=o] 271 SFAF
B 84.0%2 HA el HlF) A FHREO
AFZHA AZEI/NA7 JoE H&

= TANA 52 ZolS3th AYAAES] W)
T 26-168), H 83.2%% o] @A ol B3] ThA

A5 A H]

F&= 10-120),

AT

[e]

&2 Ao 97.

20
o 25

, A AATE Yo
48-176), H 4 64.6% (F

% (F-=

PN
2 T 3

At

Epss

R+ Table 2-2-303% Zt} #=o] AL 10-1792 A Ystyst=
= 10-145, 69-132)0] HAT,
29 30| olFHSE ¢

53.2%

P
T

= Sire Line



Table 2-2-31. 3MIt] Sire Line® QREA =}

_100% 100% e _100% 100% o

No. EarlD |SSMXHE TENKE | Ly, xia |No| EarlD (SBMXIE | TBHXIE | J 0 21

EdEs | FHEs [T F Edss | EHSs (T TF
1[10-145(| 6/6 2/6 2/6 ||11|48-176| 2/5 4/5 1/5
2 |69-132|| 44 2/4 2/4 ||12|87-132| 2/5 1/5 0/5
3 |86-187| 4/5 2/5 1/5 ||13|10-179| 1/2 1/2 0/2
4 |26-178|| 3/5 1/5 1/5 ||14|47-159| 1/3 2/3 1/3
5|27-120 | 3/4 2/4 2/4 ||15|48-107| 1/3 0/3 0/3
6 |47-178|| 3/4 2/4 2/4 ||16|25-199| 072 1/2 0/2
7 |48-133|| 3/6 3/6 2/6 ||17|27-102| 3/5 3/5 2/5
8 |67-193 || 3/6 1/6 o/6 ||18|11-137| 2/5 4/5 1/5
9 [10-190 || 2/3 2/3 1/3 ||19|26-168| 2/6 0/6 0/6
10|68-142 || 2/3 1/3 o/3 ||20{10-120 | o/5 3/5 0/5
=Y | 47/87 37/87 18/87

-

IhEO| BE S EE0| 50%0[% }
% Al EE0| MYEH Line |

| ZMXHEO| F¥(Linel] 25)
- HEE=HEAHM XL

A% AFES APsiol st Ao REY guEgAels ArHoz AR AR}
Table 2-2-317 2Tk % 207) Line% ejold AEo] mF HAFmAIY wlgo] AT 100%H
B HA 0%7+A theks Bx s Uehga Qe 3] 10-1459 69-132% EHloly AEo] mE
& BEste] 100% AASFAAES AU 15E 107159) 1059 Sires AHEo] BT
FAY ggo] 50% o4l AU, FF wANHL 98] ATE ALS T 0 AT AUl
A AR A8 9z, A4 AdE Ble Bedoz FAREAD YA H2a 5

2 7 AAE F 18590t 1 AEo] wolyd Sire Lined 4712, siwelle Hzal ma

i

o] FHAAE B{ET 7HeAo] dormz AFEATA Az s
HFAT = Ad7tA] £33 A= Figure 2-2-9¢} Figure 2-2-10014 &2ld 4= At
AFz7) o] nlE AAZAMAEN S Hold A= Fullsib SAY v Eo] AF/RAIHR 3
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7
X4 - 3xd AEE

MAIZMXIE  723% — 84%  91.3% (19%%4H
FullsibBE =M 344% — 54%  81.8% (47.4%%kAH
H==o=E7} 58% — 28% 0

YELX|EHE 14% -~ O 0

Figure 2-2-9. 24 3143} QoF

X3 - 3X%d AEE

DY HS 784% — 83.1% 83.1% (A.7%EAH

Figure 2-2-10. AX% 143} Q9F
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vhsh Zreh(ol ),

<2M|ci mEjA = >

e X L EE ]

Sire 00

<3H|cy MARHE >

X MO ME |\ N

Sire 01 Daml Dam2 Dam3 Dam4 Dam5 Exgst  Zzga
= -E- °' GH)(H"'% 7-rf)
Sire 20

Figure 2-2-11. 241t mu] 2 34T AH4HA §

Rank  ID L} 2  mHiEE
1 Daml | 83 n7 Sirel
2 Dam2 | 24 313 Sirel
3 Dam3 | B2 1322 Sirel
Rank ID = 4 Dam4 | 26 230 Sirel
1 Sirel 23 5 Dam5 E1 a2 Sire3
2 Sire2 Hi 6 Damé | 82 1218 Sirel
3 Sire3 22 7 Dam7 | 823 219 Sire2
8 Damg8 | 24 Q14 Sirel
20 Sire20 F20 27 9 Dam® £5 24

140 Daml40 F20 1399

Z3 : Figure 1-1-12. +4AI 1A E 93 A
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3. MEF AFZFHAA ATE] At 2 FHEFAA 75

7} FEANTEI A NAFHAAIEE) 5=

mlo

2 525 93390 Figure 2-3-1). wetA] g AlEEdA AAEE A=
717V 7bsslH, SN FEI A MANE HAA Ergdrnz ASEY AEYS

AA = AT

rlo
i
ofN

HAZMAR(RHES) 2ESFYMEA

saeULER 519184 5:331103008
= S T\E=N p—
G 2R % 5  gazan| o | e [ o e |OF B oo |, | AMNEEs | FReua | swuma
o P - - = _ Z HaWE | & (8R4 4 (A5 |As = (12x21) szyze  Hzuze
SSHYS EETES SSHY3 EET RS et 5| A AR89 ol |ole}
@ 2015-03-19 21400047402 48-176 21409047615 26-130 | 1 1 5 2(3]s5 0 0 0 0 5 4.3 71-177 | 21506009515 g 8|7
49 2015-03-31 21409047238 26-168 21409047062 68-130 | 1 1 M |s5(5]10] 0 0 0 1 7 6.5 51-156 1 1 @ |7|6
49 2015-03-31 21409047238 26-168 21409047062 68-130 | 1 1 Mm|s5(s|w0fo]o|o]n1 o 5.5 51-157 150 1 (6|7
4 2015-03-31 21409047238 26-168 21409047062 68-130 | 1 1M |55 0o|o0o]|o]1 7 4.5 51-159 | 21506009185 gl7|7
9 2015-04-04 21409047238 26-168 21409047443 47-199 | 1 1 Mm|s5(6|1| o 0 0 0 1" 6.2 51-165 150600941 |87
49 2015-04-04 21409047238 26-168 21409047443 47-199 | 1 1 m|s|{6fnfolofofo|n 6.6 51-166 | 21506009413 % (8|9
49 2015-04-04 21409047238 26-168 21409047443 47-199 | 1 % Mmfs|6f11|o 0 o 0 " 5.5 51-167 | 21506009414 & |77
©| oo | oucowsr | 2r-102| euseosren 10159 1 iz fafofrelolofofo|w]| los 51176 | 215060 NEE
aQ 2015-04-05 21408047571 27-102 21409047691 10-159 | 1 % 12(3]|9f12f0 0 0 J 10 5.5 51-177 | 21506009580 gl7|7
49 2015-04-05 21409047571 27-102 21409047691 10-159 | 1 % 1239|120 0 0 0 10 5.5 51-178 | 21506009581 e |77
@ 2015-04-07 21409047074 10-145 21409047616 26-131| 1 1 10 |4(6]10| 0 0 0 0 10 7.8 30-112 15080 #|7]8
9 2015-04-07 21408047282 47-178 21409047070 10-141| 1 T 9 2|6)8 T 0 0 0 7 8 72-149 | 21506000205 ®|7]7
4 2015-04-08 21409047258 48-133 21409047668 48-109 | 1 1 12 (3(s|n| 0 0 J g 5.7 72-154 | 21506009551 F|7|8
4 2015-04-12 21409047505 67-193 21409047325 48-121| 1 L 12 [s5(5]w0f0 0 2 0 10 6.8 5| 90-171 15080( o (6|7
49 2015-04-12 21408047505 67-193 21409047325 48-121| 1 + 12 |s5(s|wfojo|2]o0o]| 0 7 90-172 | 21506009330 g 7|7
4 2015-04-12 21409047505 67-193 21409047325 48-121| 1 1 12 [s5(s5]w0fo0 0 2 i 10 5.3 90-173 | 21506009331 |79
49 2015-04-27 21409047539 69-132 21409047437 87-146 | 1 1 9 268 o 0 1 0 8 6.8 90-189 15060094( s 7|8
49 2015-05-02 21409047537 26-178 21409047897 48-158 | 1 1 nml1(sflefo|of2]o 9 5.4 52-127 150601 + |88
) 2015-05-08 21409047420 86-187 21409047937 68-196 | 1 1 128|200 o 2 J 10 7.5 5| 15-183 | 21506009753 g7
@ 2015-05-09 21409047420 86-187 21409047937 68-196 | 1 1 12 |8f2]w0f0 0 2 o 10 7 5| 15-186 1 |78
49 2015-05-09 21400047420 86-187 21409047937 68-196 | 1 1 12 )|8f2|wfo]o|2]o]10 6 15-187 | 21506000757 % (6|6
49 2015-05-12 21409047539 69-132 21409047131 9-160(1] 1 1 9 3[6]¢ o 0 0 o 9 5.6 [2015-06-12| 91-102 | 21506009240 *|8|8
@ 2015-05-15 21409047055 68-142 21409047773 49-152 | 1 1 10 [5(3]8 a 0 2 0 8 7 5| 91-116 15060( |77
49 2015-05-16 21400047537 26-178 21409047812 1119 1 1 2 |3(7|wfo]|1 ofo |10 n 52-154 150600970: *|7]8

@gg@gQaaa§¢¢¢¢¢éaa¢ee¢¢¢¢¢¢¢¢¢a
()] /}V) ol -

N

vag%ﬁcsoozsaosowg ud/}_} _g_,y,] 5“ X] @% ;Tg'].c‘»l}-]

s 21506009406 (NN) A4 % o|EHF go-189
£ Jeju black 80-189

<

el 20159 049 21l A3 o1

TEAES 2 ] A 8 Abat
& m ( Cx ) 69132 % 21409047538 (NN)
2T oo.oke=2d¥  AFEAT  SAYTA =d9EE A%E ATAS
‘ 183.0% 473.1¢ 12.6m 30.3a  59.9% 109.6

2BV VVVIVVVIVIVIVIVTIVV VIV VB IOV OVOVDDD

| o ( Cx ) 87-148 a3 21409047437 (NN)

| = Boge=edy desds Sanbes solnd Ass AdAs  Addas HEolaTe
198.0% 453.2g 15. im 29.1af  57.3% 105.5 8.0 10.0

& fr A AR MAZA G9& JAY 498 Adgsd

D

A A A AF AAEN F98 449 498 AdsA 299
A& A AFE AAZA G 7 498 2as% 299

A8} o] 23] A LA A Aol &3} 3—4" =k
2016 02 03

s BFF 329 8EES

9
3
2
3|
4
8
4
g
®
4
4
4
8|
9
®
i
g
£
B
|
H
&
-
&
3l °
i
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Flgure 2-3-1. A&8 AT FIAFHS 5384

179

AFEcs A HAE FEHA 7, GEA 17 F 245709, TFINFHI] o HA A=A
=



FHRATES MAEXNH d=22Y, S| A

D A As<=

3, 7, doiEl, Ao A A
} 93 tH(Figure 2-3-2).

o
ol
)
Al
il
o
I

30-112

HEEH

52-127

THHEN, €2

52-154
HHEN, €2

Figure 2-3-2. &4 AEE A
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EFo] Hol



90-189
WMz @ HEEH)
[

i

72-149

91-102
HHEA, HE

91-116
JHHEA, H2
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@) HA As=

FAATES F 1152, $7P% ARG ANARE FRsgc

15-183

15-186

JHHEN, HE

®) 01:08PM

R FuME

15-187

HHEY, U

51-156
WA EN, EE

) PM

A2 YUY

51-157

HHEN, 22

51-159

HHEN, HE

51-165

HHEY, P

6AM

HE2Y: MAHE

51-166

M EA, EE2

51-167

WA EA, 22

51-176
HHEN, HF

51-177

51-178
HH =N, HF

12151
W= =3
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71-177
HHEN, HEF

72-154
WM =N, HF

14272
o= g

90-171
THH| E A, 9

;;;;;

90-172

90-173

WM =N, EE

ste] offe} 2

o
X
Y
n

2

El

2

2~ o]&
T»}]\E

()

Wa¥sk7] S| A= Table 1-3-99141 AAIGE uhs} o] % 7
MZRE me FUE ANY 5 AT o E B ¢
Z o] tH(Table 2-3-1).

Table 2-3-1. AHA F4-s A% 3N AFSE =g

1 2 3 4 5 6 7
waeE | 30-112 | 52-127 | 52-154 | 72-149 | 90-189 | 91-102 | 91-116
51-156
21126
= |dllee| Tl | 300n 125
_EI__‘__ — - _
51-167 T1-177 90-173 15-187
51-176
51-177
51-178
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o AlTE dEge AT AIYIAA 7=

AA AFHAe] FA 2dedS ATF7IE} AWEE At AYste] SR 29 FAR
wol 7hestes ArZl 4EHAL, AARZ 1 240 HAdET S= AHE YA A 7}
FdANA AA FELE AEHTIE A 744 A8 == A AHSE QT

FT ATE 17 dFol dAsHIL, AAF] Solyk AIME o]Fo] ZhssttH F Aol A
AIE 2 o] F3] Hg9e 54 F A& Zeldt Adnt. A dis) A4 AGqE A
Zbste] BF SHA| st WigE AlES AMl$- A tHFigure 2-3-3, Figure 2-3-4).

lolﬂ_{

| JejuBlack

JejuSacx 30-11
90kg £ U 160.3Y
SAEHEH 13.3mm

1 | 4
IPET suevmmem @ Aetnn
S azanasay (ynes

Figure 2-3-3. A H Az =7=

Figure 2-3-4. AlZ & AY FHEFAA 4=
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A 3 AASEAGSIIH =Y 5%
AsE 27| Adnrd &3 2 483 A=

5 l:r
AdolA &2t & =% He A dalA AF= AFA ey 24 AFSdes 33
ol HEd @ FAGLANA o]z F o]xMIE Flst JHAERE AEIs =R
FAsR o, oA FATS AF St 24X YARAERA T, AILE §A §E &
A

e AASIET A5 SZ2AA Foe, 1IAdEE 1265, 239 E 3885, 3AEE 138F

@ pH & 2% =4

ARS 45%0] A #HA o] FF SWF 6W AtolE At x=FH T4l potable
pH meter(Model HM-17MX, TOADKK, Japan)& 4tdste] ALS 458 pHe} &£=E =43}
ATk AR 48AZFo] A FAIZ AS AFE 458l Ad & Ao FF 5¥I 6%
Atel & HAst AT dFE AR St A2AUT£2T) BY

o= ZAsAT

@ S /\H
AFE 458 A A FF 5 6¥ AlolE AUNStY =EFH T4l EWHol Minolta
chromameter(Model CR-300, Minolta Camera co. Osaka., Japan)< 3W# whE-slo] L*7k

2l W=(Lightness), a*3t& JYelE AHAMZ=Redness), b*#g Uelies A=
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(Yellowness)& ZA 8t AS 48A1%Fe] A Ao A% ARF 45%0] Ad 5 5
Ao FF 5 6 Aol S Ast] SAZ RS AR sl ALAUC £2T0)d B
#devrt L Yo E AU,

(223} 24 Y=91.7, x=0.3138, y=0.3200 ¢ FZ=AAL-8)

<= SAs7] #ste] AAA FEEH F8 SFFS ST Honikel(1987)2)
T8 SFF SAYHE o8 =59 AN coreE AREst] ARE AF
2 FLE(4T £2T)o A 484175t Shackleo] 2o

i 52
FZo] BA s HAsin. IEal 8A% & fEd SEEE Hx A0 g

Drip loss(%) = — x100

i
N

Kauffman 5(1986)9] o{3#] FR& ol 8sto], ddd 4T FUS 20 Ao =
#DE ol &sto] oA
o v FEFS A (Elt202, Sartorius co., USA)S ©] &3t ZA 39T

i

(4C £2C)2 &7 =242l & AE 5.5cm o A (Advantec

(3 BiopsyE ©l&3 AAANZAH FH B AAFEAANT AHFHATH

O BAAZ AFH WE
AAANBE AH37] Yot D=9 vjHAZ(ongissimus dorsi muscle)E YA3 K

& A=33 Coaxial needlee A9t A4 F needleFE& EiE, 4&3HA Core

@ AFEAANE ANFHEH

SA B AA A AR 45E 0l FF 5, 6W AtelE AN & %, w2 (longissimus
dorsi muscle)®] YH-E ANFH3te], A Diol At Ko dAHS AZste] 22| %
S &4 ARSI

)
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4)

s
2% 2H5E 54

A

BiopsyE ©]&3 AAAEANH B AAFEAANZE o]l &ste] TAHF dHES mAlEdHY

(DM 1950, Leica co., Mannheim, Germany)E AF&3te] 10um FAZ dH P om, 229
WAL 1] 9Jate] -25CE FA 8t 23 skA T

A3 AHe A P(DM2500, Leica, Germany)2 Ab-g&3te] #2 3191, Image-Pro@Plus

(Image & Graphics, Seoul, Korea)& ©]&3te] ©eH AT Zd/+E S44ATh

AT AHES  AwHDOM2500, Leica, Germany)g A&t  #F &,
Image-Pro@Plus (Image & Graphics, Seoul, Korea)E o]&3le] ZAf o H(fiber

area), 3 =#|(fiber perimeter), 27 (fiber diameter)< A 4+sIATh.

® 2%
2ARSe] SR QANAT 2AF FEAFADY 54T 9uHe Foo 24
gk

() TAEA

A Ao EAEA-S SAS(Statistics Analysis System, USA) program(2001)-2- o] &3}
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oo
ol

Fod

Jo
lo
oX,
o
SN
N

BEARAS 3t ow, Duncand th=7 4 ¥ (multiple range test)S o]

.\_4

AN ZE AA 8= Talmadge & Roy(1993)% ol wet sastnon, F2%
Mol FEE Bradford1976)H o2 FY3 FF(1.0mg/mhoZ Tt MHC ofg e

2] A
o

Ho
ue

sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)Y .2 slow (MHC )
BRI} fast (MHC ID B} o2 22t 2elatglon, o5l 7k wsel densitys Z43to] Al
Z9 24 %)o2 JeERY AT

Jo
J{m
oX
Y,
Ho
>
ofr
)
M
i

L AASAAZ7IHe o83 72T 24

J[m
o,
A
£

7}. BiopsyE o] &3 AAANEANFH 2 2oz

(1) Myosin heavy chain(MHC) o}& A &2 A}

O A=

YRS ANSAT RE 58 FAELS 80-1162 4R 2§ DF o]$5 T, 63-35
2 0-1962 722+ 38F(% 6, 32) 2 45(F 1, )E ol&3tlon, o]59 B HAANE

- A= .
7B - — ANEANHLH
TN = e T
80-116 4 2 2 160
RE=d 63-35 38 6 32 139
0-196 4 1 3 91
AA 46 9 37 137
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MHC o}& A#ZFEde AT A

M, 2 2946 B

8+ Axgl= Talmadge & Roy(1993)H ol whal =335
+ Bradford1976) 0.2 &3k

F2(1.0mg/mho 2 23

t}. MHC o}&-2 sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)W ©.

slow (MHC 1) }d¥ fast (MHCII) elde = z+z}+

=435l AEE 2% ZE JER AT

(vh 42

st em,

o]E9] 7 Wi=29] density

Table 3-1-2. Myosin heavy chain isoform quantitative analysis of Sire.

80-116

63-35

0-196

(¥j& : 100, Bar=100 xm)

i
i
M
l
o
Jo
PN
oX,
R
El

HE =g (%)

i

u Typel u Typell

100 |

60

a0 |

20 ¢

80-116

82.1
j

63-35

93.7
J

0-196

=% SDS-PAGE 24
2 MHC o} 24
=15

éﬂr

B2E(EE)
80-116 63-35 0-196
MHC I — | — ——

MHC I — s

e

MHCO}S =M (%)

80-116

HMHCI ®mMHCI

63-35
2E(EE)

75.8

0-196
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Az 2] MHC o}d A#FEA Axes 247 24 299 vsd 39S Jehded,
=38 vl A AN ZAHH(Type 1)9] Bl&o] 7Hd =%d 80-116 AlEY A+=°] MHC °o}&d A
FEA AFo| M= slow EFYQ MHCI 9 vl &9 34.8%Z 71 =2 e JeRddth 0-196
do] 7bd ¥e MHCI Z2424.2%)& Yetiden, ZAfF AdA Typel o HIEo
17.9%2 27432 BRAE 63-35 A9 MHC1 ZANAE 304%=2 Al 1EdA 3 &%
A3E Jehhith 39, fast 1 MHCI 9] 2AolAE MHCI o ZAxsles whE 0-196
Ado] M w2 24(75.7%< YeERHAL, ¥rH MHC I o Ao 7H &3(d 80-116 AL
< 7HE @& MHCI QD 65.2%5 WErdth wepa AAz2EA A3 SHdA e
80-116 AlQe A= ZFoA E3d] HAZARo A D MHCI 9 ZAo] HL MAS A3}

© Zo] v Ao Audh

)

Ao

Table 3-1-3. Basic Statistic of Myosin heavy chain isoform quantitative analysis and
Biopsy fiber characteristics.

g Standard
N Min Max Mean D o
MHC slow isoform 1122 0.05 50.31 13.60 12.81
Myosin heavy :
o MHC fast isoform 1122 0.50 97.88 65.65 35.15
chain isoform
slow/fast ratio 1122 0.99 46.17 7.75 6.82
Mean area (un®) 1122 1875 6761 3599 672
Type I area (um? 1122 863 7706 3135 854
Typell A area (um® 1122 500 5271 2522 645
TypelIB area (um® 1122 1784 8277 3812 831
0,
Muscle fiber Type | area % 1122 0.79 63.65 11.92 8.69
Histochemistry Typell A area % 1122 0.11 30.10 6.99 3.96
TypellB area % 1122 29.85 99.21 82.46 10.23
Type I Number % 1122 3.09 51.75 14.04 6.81
Typell A Number % 1122 0.54 29.63 9.41 4.66
TypelIB Number % 1122 32.66 93.75 76.72 9.07
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FAE 1-3A0 A A AKbiopsy) /g ZAFEAAEAN 7IE€FAF S Table 3-1-39] YE}
Wl MHC oF&d B4y B4 Slow isoforme 13.6%, Fast isoform-e 65.65% % #4500
™ Fast/Slow ratio= 7.75%% 2415 21th Mean area 23 3E9o HF=7]= 3812um? 3135um?,
3812un’, typelIBltype I >typell A2 EAZET Z4HHF FHT=27]1E deEls= Mean
area(fiber number/area) ZA4&%22 3599m’=E A5 At} Type area Percentage =4 3%-oj
A type I & 11.92%, typellAE 6.99%, typellBE 82.46%= ®A15%om™, Type number
percentage ZAdE| A= type | 2 14.04%, type 1A= 9.41%, typeIB&= 76.72%%2 EA A
}.

. MAE BASEXG ARE vtege R 3 AASE Hrt
1341t ZW A F11125E MHC o8 #2413} A A A AHbiopsy) & A Al3+A ™. MHC isoformol]
+ 3A Slow isoform} Fast isoformo.2 F&o] Ht}y. & 212 S =E ZH/FE AT

Be w 2HATE AFE Wl £EHE S50 AolF o] 48 Polth

Table 3-1-4. Correlation coefficients within/between Myosin heavy chain isoform and

fiber characteristics of the longissimus dorsi muscles of live pig(Biopsy sample).

. 2 Fiber area Fiber number
Measure Fiber area(um®) percentage(%) percentage(%)
ments
mean
area I [Ta IIb | [Ta IIb I ITa IIb
MHC * * * £ * *
slow 0.04 0.23 0.11 0.09 0.56 0.20 -0.51 0.37 0.14 -0.35
isoform
MHC 3 * * * * *
fast 0.09 0.01 0.11 0.02 012 0.36 0.15 0.23 0.24 0.26
isoform - B A —
fastslow |~ _po6 | 024 -010 015 | -052 012 05 | 02 000 027

significance: *P<0.05.

MHC ot& &4 Aot <4 Table 3-4o UeFRTE Type |
HAH) &7 MHC slow isoform2 A9 AId#AE Yellida, o<t dgj= MHC fast isoform
= SgATAAAES YHEAT o]dd AdE g HEdAE 2 AFoz vehytth Type

A Ueryar, Typellbet MHC slow
'IQI_

Jo
BN
ox
Mo
>
i)
i)
fo
0%
r
r
)
Ll

isoforms} Ro} ABAAE YT MHC o}d EA7 24§ 2ATE DHT DAL 9l
oml, o]& BaN 45 BEAOR THf 2L BAT A9 ARTI} wold o B
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YERA A 2.5 (P<0.05), typellbet AA Al

Table 3-1-5. Correlation coefficients between MHC isoform and growth performance and
carcass characteristics.
O}fA AAA AAAN B3 = =4 =4
Measure i) 2%%]—;3 e C%Qlé%gj A = ;‘;;'73]};] ﬁi} AT W S
ments AL g 9EH Ty A% FA CeT 1 @ A @En
(kg) (mm) J ke () g g Gm) (o)
MHC .
slow 0.05 005 -0.11 -0.11 005 -0.14" 0.9 004  -0.09 -0.04 0.6
isoform
MHC . . .
fast 0.00 000 -013° -0.10" 0.07 004 -0.14" -004 -0.10 -0.01 -0.15
isoform
Sl‘}‘;’gg“ 001 001  -008 -003 006 013 -017 -021 002  -0.02  -0.03
mean - _002 -0.02 0.03 -0.07 0.08 -0.08 0.15 0.07 -0.03 0.03
, [ -016 -0.16 009 -0.03 0.00 -011 014 -041 011  0.00 -0.11
Fiber
areza
(um°) a -017 -0.17 0.02 -0.01 -0.04 000 0.03 003 -005 -010 -0.13
b 004 004 002 -010 011" -0.05 013 -092 012 -0.02 0.08
[ -004 -004 002 -004 002 002 005 000 002 001l -0.06
Fiber
area * .
percentage 12 “0.110 010" -008 007 -014° 014 -021" -0.11 006 -014 -0.06
(%)
b 0.10° 0.10° -0.02 -0.02 0.06 -0.02 -0.04 000 000 0.06 0.6
I 002 002 -013 -003 004 000 -004 035 008 004 -0.04
Fiber
number " * « « N
percentage 12 0097 009" -004 008 -015" 017 -019° -0.99 -0.03 015 0.0
(%)
b 003 003 013 -004 006 -0.08 012 -0.09 -0.05 004  0.02
significance: *P < 0.05.
AASHAG 57 A 9 =A4FZH7e] AAALE EAste] Table 3-1-59 YEeERA AT
MHC Slow isoformel]l A A SALFA(mm) Atolo)A Fo A#A#AA(-0.1)E YelAT
(P<0.05). MHC Fast isoform¥ A##AE Wetd AA A 4T D& @m), 90kg =2L =
(day)et AA A ASE FZolA ztz+ -0.13, -0.10, -0.14.2 ¥ FAAAS Yt
(P<0.05). Slow/Fast ratioolAl AA A SANFA(mm) 327 Ao A43HA(0.13)S JEMRI
(P0.05), AA Al ASE IdHolA= Fo F3AA-0.17S YEMIATHPL0.05). HA ] =7]
2 Yehe 4% GEZmH)ANA type I 3 AA A S-S AlololA Aol A#AAA0.14)S

Q)
=

A Fkg)Atol oM o) &daA 0.1 e
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ATHP<0.05). WA o PercentageE e+ Fiber area percentageol A typella= o] A ¥
FESA Fday), 21998 AFke), A A 4T FAFHke), A A AHE 424 F=olA -0.11,
-0.10, -0.14, -0.21c= Fof ZAAAAE YHERHAUTHPL.05). typellbe olfF A dESAZF
(day), 2198 AF(ke) 424 FEZolA 010, 01022 Aol AAAAZ YeERRATHPL.05).
Fiber number percentagecll 4] typellas ©lf Al ¥@SA&(day), 2195 AFke) HAA Al ¢
A Fke), AAH A AKE 42 FEA -0.09, -0.09, -0.15, -0.192 o] FAAAZ e}
WAL (P0.05), A8 Al SALFAmE =34 Fof FaaA 0175 vebH ATHPL0.05).

Table 3-1-6. Correlation coefficients between MHC isoform and muscle fiber type characteristics.

Fiber Fiber Fiber number
Total . mean 2 area percentage
Measure Fiber  Fiber L nC area(un’) percentage(%) (%)
ments Number  PDensity (un)
I IITa IIb I IIa IIb I ITa IIb
MHC * * * * * * *
slow 0.00 -0.14 0.14 0.08 0.10 0.12 {035 -0.03 -0.28 { 0.41° -0.05 -0.32
isoform — — —nee
MHC * * * *
fast -0.37 -0.36 0.36 025 030 033 i-0.25 0.00 0.22 i-0.28 -0.02 0.25
isoform E— i s
Slor‘g{ifoaﬁ -0.18"  -0.18 0.8 i 011 0.11° 0.16" i-0.55" 0.05 0.44" i-0.62" 0.05 0.50"

Biopsy T -0.217 -0.70  0.68 {033 039 071 | 0.04 -0.03 -0.02} 0.23 0.04 -0.23

area

I -0.25" -047 043 {064 043 034 i012° 007 -015:-0.10 -0.03 0.11

Fiber ) .
?re% la -0.30° -053 053 i 049 075 047 i 008 021 -0.19"i 0.03 -0.03 -0.01
um
b -0.12 -0.63 062 {020 030 068 @ 005 -001 -004: 030 009 -0.33
[ -0.06 -0.06 004 {0117 0.12° 0.02 ! 048 001 -041"} 047 -003 -0.38
Fiber
area .
percen lla  -0.16 -020 019 {028 032 016 | -002 021 -0.09{-004 014 -0.05
tage
(%)
b 0.07 0.09  -0.07 {-0.18 -0.20 -0.05!0.32° -0.12 0.33° |-0.31" -0.05 0.29"
[ -0.09 -0.15" 0.14" {-0.06 0.10 0.19" i 0.59° -0.02 -0.49°i 0.70° -0.04 -0.57
Fiber
Bg?;gﬁ{ fa -013  -0.19° 019" | 020 018 019" -001 024 -011"; 000 023 -0.14"
age

(%) w *

b 0.12 0.21 -0.21 {1 -0.05 -017 -0.24 i -0.40" -0.13 0.41

*

-0.49 -0.12 0.49

significance: *P < 0.05.
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Table 3-1-7. Correlation coefficients between MHC isoform and meat quality traits.

Measure pH45 p1§24 L*24Y  a*24? b*24¥  ffu®  dip loss drip loss M8 NPPC  NPPC
r hr i

ments min hr hr (mg) 24hr 48fr lg)/sés color  marbling

MHC

slow 0.42* 0.03 -0.05 0.03 -0.04 -0.10 -0.11* -0.04 0.05 -0.04 -0.03
isoform E—

MHC

fast -0.23* -0.02 0.03 0.04 0.00 0.09 0.10* 0.03 0.02 -0.06 0.17
isoform

slowfast — gsg*  -0.07  0.09 001 005 011* 020 004 -0.06 -0.02 009

*

Biopsy Tea' -0.04  -0.01 -0.01 0.01 -0.04 0.12 -0.03 -0.01 0.02 -0.02 0.13

area

I -016* 010 -004 -0.04 -007 012  0.22* 0.23 0.01 -0.01 0.06

Fiber
?re% Ifa -0.01 0.01 0.08 0.09 0.08 0.15 -0.03 -0.05 0.01 0.25* 0.08
um

b -0.05 0.00 -0.08 0.00 -0.09 0.08 0.01 0.06 0.03 -0.06 0.11
Fiber I -0.02 0.46* 0.03 -0.07 0.01 -0.03 -0.08* -0.11* -0.08* 0.10* -0.05
area
perce Ila 0.00 0.08 0.02 0.01 0.05 0.01 -0.01 -0.02 -0.01 0.09 -0.06
nEa e
o0

b 0.00 -0.37* -0.03 0.05 -0.04 0.01 0.06 0.09* 0.06 -0.12* 0.09
Fiber I -0.03 0.58* 0.04 -0.10* 0.00 -0.05 -0.11* -0.16* -0.07 0.10 -0.03
number
perce Ila 0.00 0.08 0.02 -0.01 0.06 0.00 -0.03 -0.03 0.00 0.08 -0.04
ntage

% IIb  0.00 -0.46* -0.05 0.08 -0.05  0.03 0.09 0.13* 0.05  -0.12* 0.04

DI ightness(L*), Redness(a*) and Yellowness measured at 24 hour postmortem.
Yffu: Filter Paper Fluid uptake.

YNPPC: National Pork Producers Council color.

significance: *P < 0.05
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Table 3-1-8& MHC slow isoform¥} &4 Type ] WU & ZA3E Z+Z}: low, middle, high 3
802 Uy 73 BA3% Azto|tt. MHC slow isoforme] zt 283 23S Awrd, x|
<A e &7t YEUA gtew, middle TEolA B A7), A44Y 24/ 2717t
Z Aoz Yelhgt. 2AF B\A-H S A= high IF°] Typel vHl& 7Md &2 BEXE

%

Hom, ol¢h Rith2 libe 7HE @& EXE Bt 7l Hi&dAE 22 237 Ues

A Typel o B3 WAoo 7} 187 AxE AHHA lowlso] 7Hd Be& ZAH
2 gy or(1,198 x 103 =4 Aoz Yeiygt. ZAAfe 39 A=

high Lgo] 7F& gon, zZtzte] Z4F =Z7]= high 28o] 74 & Ao Z Yyt

do
W
N
b
N
RY
riu

~

Table 3-1-8. Effects of the myosin heavy chain(MHC)isoforms or Type I fiber number
percentage clusters in biopsy on muscle fiber characteristics in the porcine longissimus dorsi

muscle tissue in postmortem.

MHC Slow isoform (%) Type I number percentage (%)

Low Middle High Sio ! Low Middle High Sio !
(n=195 (n=185 (n=180) °%®& @ (n=124) (n=188) (n=156) “&

Total muscle fiber 1,028 1,036 1,022 NS 1,198 1,026 1,022 S

number (x10% +199 +242  +31.2 +52.7 +27.8 +17.5
The density of 253.9 242.5 258.0 ook 277.4 256.6 243.6 s
muscle fibers (/mm?  +3.42 +4.21 +4.80 +5.73 +4.33 +3.10

Cross sectional area of muscle fiber (mm?)
4,105 4,286 4,046 s 3,763 4,077 4,257 S

Mean area +555 +684  +780 +93.6 +70.6 +50.5

el area  Jo ig 7 | ez Tera rase 7
Typella area Yios B3 fho N IS RS fRs o
Typellbarea g3 Yy ¥as  C o 2074 sl £

Proportion of muscle fiber area (%)
8.48 10.15 11.44 . 10.88 11.29 8.60 —

Type | 4020  +024  +0.27 4033  +025  +0.18
498 461 485 478 502 ATT
Typella +013  +017 +019 NS 4023 <017 +012 NS

Tvpellb 86.54  85.24 8371  sux | 8435 83.69 86.62  sux
yp +0.24 +029  +0.33 +0.40  +0.30  +0.22

Proportion of muscle fiber number (%)
10.35 12.66 14.59 S 13.57 14.24 10.59 o

Type | +023  +028  +0.32 +039  +£(0.30 021
789 733 762 772 778 760
Typella +0.19  +024 +027 NS £033 025 018

Tvpellb 81.75  80.01 7779 www | 7871 77.98 81.81
yp +0.28 +0.35  +0.39 +0.47  +0.36  +0.26

Levels of significance: T2<0.1, "7<0.05, “P<0.01, ~ P<0.001.
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o}g] Table 3-1-9= MHC slow isoform3} Type I 74 Hl&o| WA 42zt 31F o2 Ly
T &A% Ayolty. MHC slow isoform®] lowe] =5 & SA3 pHI/F 7P Sgton, By

&1 FFU, drip loss 24, 48 2% =2 & HIth

i

Table 3-1-9. Effects of the myosin heavy chain(MHC) isoforms or Type I fiber number
percentage clusters in biopsy on meat quality traits in the porcine longissimus dorsi muscle

tissue in postmortem

MHC Slow isoform (%) Type I number percentage (%)
Low Middle High Sig ! Low Middle High Sio !
(n=295) (n=189) (n=184) g (n=124) (n=188) (n=356) &
e 6.25 6.47 6.56 6.45 6.58 6.28
PHasmin +0.02 +0.02 +0.02 +0.03 +0.02 +0.02
L2 46.2 46.09 45.82 NS 46.23 45.48 46.37 o
+0.21 +0.24 +0.28 +0.36 +0.24 +0.19
e 6.62 6.60 6.78 \S 6.54 6.65 6.66 xS
+0.08 +0.09 +0.11 +0.14 +0.10 +0.07
b 2.04 1.96 1.98 NS 2.03 1.86 2.06 .
+0.06 +0.07 +0.08 +0.10 +0.07 +0.05
FFUS 30.56 21.3 21.24 o 21.68 20.16 28.88 o
+1.97 +2.27 +2.68 +3.49 1938 +1.79
: 1.22 0.86 0.91 0.97 0.81 1.16
Driploss 24, +0.06 +0.07 £0.08 011 +0.07 +006
: 2.5 1.96 2.01 n 2.01 1.88 2.43 o
Driploss s +0.11 +0.13 +0.15 +0.20 +0.14 +0.10
. 20.19 20 19.3 20.05 19.1 20.34 .
Cooking loss £0.31 +0.36 043 N Y055 +0.38 £0.28
6 2.49 2.52 2.55 2.52 253 25
NPPC" color +0.04 +0.05 006 N +008 +0.05 +0.04 NS
. 1.56 1.53 1.49 1.65 1.5 1.53
NPPC® marbling 5’04 +0.05 £0.06 NS 4007 +0.05 004 NS

Fkk

Levels of significance: ' 2<0.1, "P<0.05, ~P<0.01, ™" P<0.001.

>Lightness(L*), Redness(a*) and Yellowness measured at 24 hour postmortem.
Sffu: Filter Paper Fluid uptake.

SNPPC: National Pork Producers Council color.
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Table 3-1-10. Correlation coefficients between MHC isoform and Textural traits.

Mrggilge Hardness  cohesiveness  springiness adhesiveness gumminess chewiness — Resilience
MHC . .
slow -0.03 0.20 0.32 0.30 0.16 0.28 -0.17
isoform
MHC .
fast -0.13 -0.18 -0.44 -0.45 -0.25 -0.43 0.29
isoform
slow/fast
ratio -0.02 -0.30 -0.56 -0.52 -0.28 -0.52 0.33
mea
n
are -0.05 0.03 0.01 -0.03 -0.04 -0.01 0.04
a
Fiber I -0.02 -0.06 -0.05 -0.07 -0.01 -0.05 -0.03
area
(um?)
la -0.07 0.01 -0.10 -0.10 0.00 -0.05 0.04
b -0.04 0.02 -0.01 -0.02 -0.04 -0.02 0.03
[ -0.07 -0.05 -0.05 -0.07 0.06 -0.02 -0.04
Fiber
area
percen Ila -0.05 -0.06 -0.07 -0.04 0.05 0.00 -0.04
tage
(%)
b 0.01 0.04 -0.10 -0.10 -0.12 -0.14 0.03
I -0.07 -0.06 -0.15 -0.14 -0.02 -0.06 -0.05
Fiber
number
percen Ila -0.04 -0.08 -0.09 -0.06 0.03 -0.01 -0.06
tage
(%)
b 0.07 0.08 0.13 0.12 0.00 0.03 0.06

significance: *P < 0.05

Table 3-1-10 AASA G FE3 227 ABRA S 4% AAxolth EAAA= A
Al BAEE Y Adtel MHC olgEMAxets AaAAAE BAov, A/ EA4A79
FHABAAE wg vEEta 3ddEt. MHC olg 8423 MHC Slow isoforme] 75 252
AY8E YeERHE gumminess?t g9 AFHBAI(r=0.16, £=<0.05), 2159 EHHE Y=

2

Resiliencee} 9] A#AAA S e TtHr=-0.17, P=<0.05). MHC Fast isoform #AZ2x= 2%
9] $X¥AS Yehl = cohesiveness, gumminess®t Fo] A#ABAZS YeEFFTHr=-0.18, -0.25
P=<0.05).
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Ye,
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frob ddE vzl MG3, MYH39 24 fr 9 23 ddd vl
o} WA-S Yeld #Eolti(Table 3-1-1D).
T #HAE vpAl MG39] 2438 GG typedll Al F4 71 1035+246(< 1,0000 22 GA

J

=

MYH5¢] W& %A

ry
™
do

[e) o
SHREH B AR

type 948 +£171(x1,000)E.th A EFFEIL(PL0.05), Typella® & o] GG typeoll 4 2665+ 780um?

O GA type 2322+592un’R Tt =7 LFEFSTHPL0.05).
™

- T

2] CC typeollA]

X

d++ 23 Type |

Y S e
-

TypelIb®H A o] 717+

543

= WEREAIRHPL0.05; 2+

sAR

mt7A <l MYH5

Z} 5455+3987, 4368898, 5760+381), Aol 2221 CC typed] 7WAF7F HoJ@2F) Zpol& H+

ob=ol7lol= olEweol A&

LFERA A

st

ergkeh MYH3S]

Z

.

Ao 2 AddAT TC type 3 TT type Aloloal A= £-9]2 =zpo]7}
2+ Abo] e

2 Ge mAAololE o4 Fol7} tEhtA

Table 3-1-11. Muscle fiber analysis of MG3, MYH5, HYH3 gene maker.

Total e Type | Typella Typellb
Fiber DErets Fiber area mean mean mean
Number (No /mmg) (um2) area area area
(x1000) (um2) (um2) (um2)
(n€§2) 948"+171  255+42  4018+636 32454651  2322°+592 4208720
MG3
(n§5%3) 1035°+4246  252+53  A143+883 3350827  2665°+780 442441012
significance * NS NS NS * NS
(gz) 717474 184416 54554460 4368898 2606611  5760°+381
MYH5 (nT=S1) 10504269 260450 3987813 32244699  2487+625  4260°+922
(n=TsT20) 10324240 251453  4154°+876 33644835  2675+817  4436°+1007
significance NS NS * * NS *
(né[fn 1064+238  249+48 41981115 34604836  2750+881 44321240
MYH3 (n=ClA53) 10184205  249+48 4163809 33334750 26434688 4452933
(n§4§15) 10354257  253+54 41254884  3345+841 26454825 44051013
significance NS NS NS NS NS NS

significance: NS: not significance, *P<0.05.

“dmean with different superscript are significantly different in the same column.
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Table 3-1-1201 UER ATk A3ATF A7 MG39) GG typeol

Aol g

sk 7=

I HEo] Yehd Aolgtal o SE ARt

=50} Type l
typeoll A=
31(P<0.01), Type lla7f<FH] &AM =

H o8 K43 #de] gx

HA T
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B APAT §94 AolB

o] A el

=

Table 3-1-12. Muscle fiber ratio analysis of MG3, MYH5, HYH3 gene maker.

H] &of| A=

4.86+2.04=

ol &

ol

7.599+2.88= GA(6.54+2.97)
Al MYHSol| Adaid+ A TT
AFEHAA T, & A2
I A &3 7fnl &

ByE vbAQl MYH3oA] CC typeol A]

TR A

=2 Type

JERGA kst

type 1 Typella Type Il b type 1 Typell a Typell b
area area area number number number
percentage  percentage percentage percentage —percentage — percentage
(%) (%) (%) (%) (%) (%)
(nSIéZ) 10.53+3.15 3.71°+1.71 85.76+3.39 13.11+3.80 6.54°+2.97 80.34+4.12
MG3
(nSS%S) 0884334 4.86°+4204 8526+3.93 12284400 7.59°+2.88 80.13+4.82
significance NS ** NS NS * NS
(§=C2) 7134474 2814089 90.06+3.85 8.65+4.89  6.14+2.8]  85.22+2.09
MYH5 (nzgn 044+332 4854201 85.71+3.64 11744404 7.75+2.93 80.52+4.61
(n=T5T20) 10.02+3.32  4.81+2.04 8517+3.93 12.45+4.08 7.51+2.88 80.04+4.81
significance NS NS NS NS NS NS
(n‘i‘;) 9.16+3.09 467+1.32 86.17+3.28 11.03+3.52 7.12+1.87 81.85+3.37
MYH3 G 9554321  484+192 8361374 11974407 760+282  8043+500
(nfﬁ@ 10.06+3.37  4.79+2.10 85.14+3.97 12.49+4.09 7.53+295 79.98+4.74
significance NS NS NS NS NS NS

significance: NS: not significance, *P<0.05; **P<0.01.

“dmean with different superscript are significantly different in the same column.
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A& ol Table 3-1-133 Zt}. PGCl, PGC2 A& F &
fr W3, Type ¥ ZAFHAANA 1248 ol F94 Zbol7F GepA %A R, MyoD1e
Al Type I H& o] AA typeo] 3431+880un’= CC type 3221+953um*X2.th =A ERTHPL0.05).

oA+ 543 2384 kA<l PGCL, PGC2, MyoD1 9] #xagel we 2472 o |
A A

Table 3-1-13. Muscle fiber ratio analysis of PGC1, PGC2, MyoD1 gene maker.

Total . : Type 1 Typell a Typellb
Fiber Dilr?;{ ilrbee; mean mean mean
Number (No /mm%') (un?) area area area
(x1000) H (um®) (um?) (um2)
CC
(0=2) 257+40 3946+614  2617+349  2596+361  4419+713
n:
CT
PGC1 (n=81) 1038 +278 256 +58 4120£959  3379+£851  2725+834 4386+1089
n:
TT
(n=531) 1032+239 252+52 4137+858  3343+£815  2633+788  4419+985
n=
significance NS NS NS NS NS NS
CC
(@=171) 1037+215 251+47 4136+805  3334+838  2640+844  4427+906
n=
PGC2 (n=321) 10294231 251+55 4165+898  3348+796  2635+739 4446+1032
n=
TT
(0=123) 1033£319 257+54 4063+£893  3351+853 2690863 4331+1036
n:
significance NS NS NS NS NS NS
AA
(0=275) 10154254 248 +53 4208+916  3431°+880 2704+856  4498+1045
n:
MyoD AC ab
yo 10414218 254+50  4080+784 S281UE6T  ognsi6gr 4361914
1 (n=258) 1
CC b
(n=80) 1083+277 261+57 4025+931  3221°+953 2557877 4278 +1050
n:
significance NS NS NS * NS NS

significance: NS: not significance. *P<0.05;

“Pmean with different superscript are significantly different in the same column.
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1-149} 2

woll2F) A& o

PAFTLA T allele o]

L 71E

B ATlAE folH

2H% B4 f28d o
3_

o

L=

olko
5 }1]\'

[e) [e)
i

t}. &4k o] CC typeoll 7NAF7E A7) o)
125 fside o 2 dHolgrt 288 Aoz orth PGC2oAA = A
SFAAAZ TT typeoll A Type | Bl&©] =A Yeld Zlolgta o =5
AA T, TT typed} CC typeAtelol= Y& zto]E HolA|

PGC1, PGC2, MyoDl ¢ fdAY | we ZAFRELS
AT AT PGCl A= CC typeo]
2ol 7} YERIA)

AAZ dHA AR

24Tt heterotype?l CT type ol

A Type I o W2 8&3 AEnEo] Z+2; 9.45+3.03, 11.81+£3.84% 7} @ Fro] eyt
(P<0.01), Typellb®AH]&0] 85.70+3.59% 7} H& HISS HFTHPL0.05). MyoD1¢] 4=t

g 7 2% MEdAE fol7 2ol7h et

%A

Table 3-1-14. Muscle fiber ratio analysis of PGC1, PGC2, MyoD1 gene maker.

type 1 Typella type IIb type 1 Typella Typellb
N area area area number number number
percentage percentage percentage percentage percentage percentage
%) %) (%) %) %) %)
(§=C2) 11284231  6.024244 82714013 17.02+3.86 9.10+356 73.89+0.31
PGC1 (nEgD 10034294 4914185 85064371 12354384 7.49+249 80.16+4.59
(n;FSTSD 0.89+339 479+206 85324393 1230+411 7.55+294 80.15-+4.80
significance NS NS NS NS NS NS
(n=ClC71) 10334353 4.68+42.08 84.99°+395 12.89°+419 7.40+2.96 79.70-4.80
PGC2Z  (\Gphy) 9457303 485200 8570°350 1181°£384 7.68+2.88 80.52:+455
(1olp3 10545364 4855208 8461°+447 1288°+437 7.35£284 79.77:5.28
significance ** NS * *x NS NS
(né2A75) 10.04+351 4964212 85004415 12374432 7.75+3.03 79.885.20
MyoD1 (n=A2C58) 0.76+3.17 4.65+-1.95 85594361 1219+3.86 7.33+2.73 80.49-+4.32
(nggo) 10.06+3.17 4.80+1.99 85.14+3.86 12.69+3.90 7.55+2.85 79.76+4.62
significance NS NS NS NS NS NS

significance: NS: not significance, *P<0.05; **P<0.01.

“dmean with different superscript are significantly different
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Table 3-1-15. Muscle fiber analysis of MC4R, PRLR, ESR gene maker.

Total g , Type 1 Typella Type Il b
Fiber DFelrtl) sellg Z}bee; mean mean mean
Number (N o / %,) ( 2) area area area
(x1000) i - (um2) (um2) (um2)
(nfﬁ p 1022247 257455 40554840 3343798 2615743 4344986
MCAR (H%A%) 10294251 251452 41614879 33374812  2636+785 44511014
(01 10482227 251451 41624887 3361861 27004866 44142978

significance NS NS NS NS NS NS

(Né2A39) 1046256 25555  4094+854 33004825 25854826 4376950
PRLR (Nggéz) 10144237 250450  4178+899 3391+838 26884774  4459+1047
(Ncig@ 10504238 253454  4119+838 33224739 2683768  4401+977

significance NS NS NS NS NS NS

(iatq) 10434246 25253 41494886 33274829 26394801 44411010

ESR Mg 10025236 25450 41014837 3388791 26664787 4355972

o5y 883%231 257466 4066756 3592730 2805502 4227884
significance NS NS NS NS NS NS

significance: NS: not significance, *P<0.05.

“dmean with different superscript are significantly different in the same column.

71E A58 sty 2uEnt s MCARF H4 583 #dd vz PRLR, ESRol| &
x4 e Table 3-1-1691 YEMT MC4RoA 71E BHud vi2 AAd5Eo] Sty &
#2 AA typeo] Type I H&H|&o] 10.64+3.160% 7F& =& B8-S e a(P0.05), Type

IbAAH&o] 84.31+3.582 7} w2 Hl&S HATHP0.01). =3 AA typeoll Al Type I /i<
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3
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Table 3-1-16. Muscle fiber ratio analysis of MC4R, PRLR, ESR gene maker.

ol 9FS FA ¥ AR Add
E dFE S8 4HA ded, 24T
3he] 1246+5342 ®o M-S HAT
oA zbol7F YERA] kAT, Type l1azi
3(P<0.05), Type llb7j=H]&o] 81.02+4.128 =
& 5o

2o gyoz BaFo Ay

type 1 Typella Typellb type 1 Typella Typell b
area area area number number number
percentage  percentage percentage percentage percentage percentage
(%) (%) (%) (%) (%) (%)
(nfﬁ p 10644316 506237 8431°£358 13.00°:389 7.89+334 79114438
MC4R (HGSA%) 9.70°+339 4.80+1.89 8550°+3.91 12170+4.28 7.63+2.81 80.20°+5.12
(n§1G35) 0.66°+£327 453+199 8581°+4.05 11.98°+3.70 6.92+247 81.10°+4.08
significance * NS *x * NS **
(Né%9) 90.08+43.35 4704203 85324394 12.41+388 7.50+291 80.09+4.45
PRLR (N§£'§2) 0784334  4.96+2.08 85.26+3.98 12.14+417 7704292  80.16+5.02
(Ncig4) 10124328 459+189 85.29+359 12654432 7.14+273  80.21+4.90
significance NS NS NS NS NS NS
(n=Aﬁ59) 0.83°+328 4.76+2.05 8542+391 12.3344.09 7.51°+2.92 80.16-+4.87
ESR (nfﬁg) 10.03°+3.32 5004202 84.97+3.80 12.25+4.05 7.71°+2.82 80.04+4.55
(r]13=Bs) 12.46°+534 3.68+128 83.86+495 1354+414 545'+228 81.02+4.12
significance * NS NS NS * *

significance: NS: not significance, *P<0.05, **P<0.01.

*Pmean with different superscript are significantly different in the same column.
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Table 3-2-1. Meat quality analysis between experiment generation.

14t (n=126) 24 o (n=388) 34| o (n=138) significance?
PHasmin 6.37°+0.33 6.38°+0.27 6.53%+0.32 sk
L* 45min 37.29°+1.96 37.95°+2.13 37.04°+2.19 sk
a** t5min 5.23°+0.87 5.38°40.84 6.05°+1.08 sk
b*g5min 0.7040.52 0.72+0.56 0.69+0.57 N.S
PHasnour 5.75240.20 5.63°+0.21 5.72°+0.23 o
L*%gn0ur 45.54°+3.10 46.40°+2.91 45.51°+2.98 o
a*unour 6.24"+1.26 6.47°+0.95 7.382+£1.32 ok
b* 3 4nour 2.207£0.90 1.93°+0.76 1.99°+0.93 o
FFU(mg) 44.85°+61.60 22.81°+12.35 23.44°+18.09 s
drip 1088 24n0ur(%) 1.46°+1.61 0.91°+0.57 0.98°+0.77 s
drip 10SS sshour(%) 2.697+2.95 2.11°+£1.12 2.06°+1.38 o
cooking 10ss(%) 21.50°+5.56 19.76°+3.97 19.54°+5.35 s

Levels of significance: ' P<0.1, "P<0.05, ~P<0.01, " P<0.001.
2Lightness(L*), Redness(a*) and Yellowness measured at 45 minute or 24 hour postmortem.
>ffu: Filter Paper Fluid uptake.
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Table 3-2-2. o]A& LU=

B85 = A5 SAE Heg e
(RFN) (PSE) (PFN) (RSE)
*E 2010 74.3 25.7 - -
das 2012 66.1 .7 12.4 13.8
12d 2013 84.6 1.6 - 13.8
2z21d 2014 94.1 - 5.9 -
32 2015 96.7 0.8 1.5 0.8

o
Ho

A7 RFN) =¥ A 5(PSE) =4 = FHPFN)

Figure 3-2-1. 34 42 A%

oM SHEd F5S A A3 Aldive Sokel wEbA S8 AdEL e Ae
g AR o9t A § B o)dSH BEXE UE Folth A¥Esrbe 2010d5FH 3
A A3 T8 AHQA 20159714 A5 AHEHE, 2010d0= A4S vl&o] 74.3% PSES
o] Hl&o] 25.7%= YElTh 201230= G HlEo] 66.1%% ¥ "o Ao YEth
2013978 2015@7HA] A4S vl&o] 84.6%NA 96.7%= A7t F7Feel wet oF 13%7F &
7FstaL, 71ES] s 4-F vws) BW ofF 22%71%F FUFstAth PSESo A W& 7
o] “0%” & YElHa Ut
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M7t 70.29£5.522 1AHH(73.02£8.62)¢F 3AITH(72.25+5.75)% e Fel&d  ZolE UYERT
(P<0.00D. TAW F&EolA 1At(21.33+£4.95)¢} 24 th(20.46 =4.88)Atel Al A= oA Abo]7}
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S THPK0.001). 2A4ItHoll A ©helm Ao mE A f5 oA 241t (262+£58)7F 14 th(237 £ 40)
oF 3AIN(235+£29)9F Hlwste] =2 @2 YERRTHPL0.00D. ZAFHA e i dd 24
o HiE 2HI (4016 £964)o A 71 22 ghs B & FHeEfE T FoA Typel
2ol 1M H(3480+772)2F 2AMITH(3207 £852)9) vl ste] 3A| T (3672+£662) A 7Fd A YERS:
THP<0.001). Typella® Aol A= 1AITH(2833£764)2F 34|t (2886 =624) Ao ol 2% Z}ol& 1}
B A &tk TypellbH Ao A= 244312+ 1117 A 7H8 e zkS VR A 2HPL0.0D),
1A TH(4607 £850)2F 3AITH(4568 6200 kol ol A= 194 Zbol7h vebA] &ttt ¢ Z3=E B
o 1AItHell A 3AItE A SFHUA T ZAFFole W3yt gIAT Type [ |2o] HWolxl
o 71E A" A oJetd Type | 3ol AASFTE Baydo] Addta R

o

[e)
T

- 208 -



Table 3-2-3. Comparison of carcass traits, and muscle fiber characteristics of
longissimus dorsi muscle of generation.

14t (n=126)

24 o} (n=388)

34| th(n=138)

significance

Carcass b
. 73.02048.62  70.20°+552  72.25+5.75 sk
Weight(kg)
Back fat
pack 1a 213394495  2046°+4.88  18.85°+5.02 o
thickness(mm)
Loin Area(el)  41.95°+523  4570°+6.67  41.83°+6.32 s
Total fiber No
993+ 193 1089° + 294 976"+ 163 sk
(< 1,000)
Fiber densit
¥ 2370+ 40 2627+ 58 9355+ 29 ok
(Number/mf)
Mean area(md  4349°+764 4016+ 964 4318°+548 sk
Type I areaGm?)  3480°+772 3207¢+852 36725+ 661 sk
Typella a b a *hk
) 28330+ 764 2510°+ 818 2886°+ 624
area(um®)
Typell b
yer 4607°4850  4312°+1117  4568°%620 ox
area(um?)

significance: **P<0.01, ***P<0.001.

2-9Mean with different superscript are significantly different in the same row.
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2 vlEE Table 3-2-49F Zth 71E AFAEC] o5t Type | BAHI&o] &

b sobA|al, Bt AE7E R EA TypellbA A Hl&o] woldas Habd
o] EFfAL WLVt Foltke ATAATE Utk B AFolA 241tH(10.18+3.33)¢F A
(10.05+3.3D7}F 1AItH(8.77+3.03) 2.t} Type 1 B2 0] &0] obx a1(P<0.00D), = ¥+ Typellb¥
Au]go] WolA(P0.00D) ZAFAAuEo] MAHAT T AR ZHFAFHIEANAE 14
ol wlal  3AThel A Type I AAFHI €0 11.91+3.742  1A41tH(10.93+3.33) Rt}  Eolx 1
(P<0.001), WFHZ Typellb7l<FHl &S 3AITH(80.54+4.19)7F 1AITH(82.16+4.07) Rt} ol Th
(P<0.001). ¢ 232 Hol 1AtolA 3= A SF WA Type | Hl-&o] FolA|al Typell

bHl&2 vhobx T Al AN A

Table 3-2-4. Muscle fiber characteristics ratio of longissimus dorsi muscle of generation.

1A g (n=126) 24 1l (n=388) 34t (n=138) significance

Type I area

8.77°+3.03 10.18%+3.33 10.05*+3.31 ek
percentage (%)

Typella area

4.45°+1.90 4.81°+2.03 5.07+2.14 +
percentage (%)

Typellb area
percentage (%)

86.78+3.83 85.01£3.90 84.88+3.65 o

Type 1

Number 10.93°+3.33 12.83%+4.26 11.91°+3.74 xR
percentage (%)

Typella

Number 6.91°+2.60 7.712£2.97 7.55%+2.89 *
percentage (%)

Typellb

Number 82.16°+4.07 79.46°+5.01 80.54°+4.19 ek
percentage (%)

significance: *P<0.05, ***P<0.001.

2OMean with different superscript are significantly different in the same row.
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ZF AdiE R w] 23-e B3t "Hold AEE FoA YRAA F olf dHo=w 13
ey, AdE AE=S 15FH ol biopsy MEH WHHOE SAZES AFs] APANA EA
sttt AloiE AA 2238 AA AF= o Table 3-2-5¢] UERRTh 4%

+ Mean areax= Alth F =7]¢] W3} o7t Wb A ettt Type I (A4

At e 3AITHE wlws] R, A717F A Aoz yewth SHI(Typelladf% Azt
Z7VtAA =717 AR Aoz YERFTh(P0.001) AR H3F B&S YERd area %= W
A2 5(Type 1D)7F A7y Z7kgholl whel vl o] st A2 YebthP<0.00D). o]
Ades A el wE 53 AT dAE & F Atk ol U =5 F
2

Table 3-2-5. Muscle fiber characteristics of longissimus dorsi of generation.

14t (n=160) 2418l (n=224) 34 tl(n=458)  significance

Mean area(um®) - 3617 +698 3590 660 N.S
Type I area (un? 3087° 1273 2915°+635 32607+ 736 o
Typella area (um? 2458+ 741 22564582 26602+ 625 ok
Typellb area (un?) 3834+1123 3900+841 37684800 N.S

Type I area
12.024+12.26 11.30+3.01 12.14+6.92 N.S

percentage (%)

Typella area

8.142+3.76 4.85°+2.10 7.622+4.32 o
percentage (%)

Typellb area

84.29°+12.98 83.857+3.53 80.30°+9.51 e
percentage (%)

significance: N.S: not significance, ***P<0.001.
29Mean with different superscript are significantly different in the same row.
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w2 Al 7 2A2HE Bla AT Aotk (Table 3-2-6) & zFo|l& Apgo
AL v =AAE 1A AFe =As A8 st YElll= Aot At A= SAZS ©f
ot 2AE FAS A9 Aluirt AYUHA Z Z(hardness), A FUlF2 Ajted #A3t= &
F/4d(Cohesiveness)2 F7tehe= A2 UEIHTLEP < 0.00D 4Fol = 7tste] HEY 5 o)
o] HEE EBoprtele 4dE& vUehe @A (springiness)= 2MIth7 8302 7w FS
B3 34 7.8, 1M 0.67c0.2 YERSTHP < 0.00D) 1Mt} 3AoigE Blaste] B g

=713 Aoz B & o AAAAR A=E YeE HAl(gumminess)e] A A3} 24
ol 3ATZE 1AItel vlsl] =2 3hs YERATHP < 0.001). Altirt S7hstel weks 227 g5
59 FA AFEAeS ¢ F Atk ZAHTPAFAAA AE Fr7te UHA FEE9]

Z7hE oloiAE Astst AAsGPor, olHd AR F7b UUe TF W ZHR 24 B
T

oo
>
o
X

o
bt

Table 3-2-6. Texture comparison of Jongissimus dorsi of generation.

1A 9 (n=126) 24t (n=388) 34t (n=138) significance

Hardness 40.67°+9.97 45.17*+5.01 44.59°+6.45 ki
Cohesiveness 0.40°+0.16 0.47°+0.05 0.85°+1.88 ok
Springiness 0.67°+0.24 8.30°0.94 7.81°+1.77 s
Adhesiveness -5.67°+6.43 12.522+4.04 10.69°+4.20 ok
Gumminess 15.66°+7.23 21.34*+3.35 21.16*+£4.77 ki
Chewiness 120.82°+6.03 177.98°+35.96 171.70°+50.09 ok
Resilience 0.15°£0.06 0.07°+0.01 6.32°+31.86 o

significance: ***P<0.001.

2-9Mean with different superscript are significantly different in the same row.
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t}h. Biopsyel 8 STV B3 AsE 27| dddwd &4

ZARFBE AAFAENL A BT 1550 U= APES SUZ WSS BiopsyE o]
gatel AADT. SHZ AH FeE ol 1Y% LrhFigure3-DAARAE wrhe NE
298 HHoE ANDT A3 HA@)o] ¥ AHolA drhelFFOE 3em 29 ol
%

ST 5 o|&3ted AE AFH YAE A£5sta Coaxial needleMax core C1210B, BARD, USA)

HE M4 22 (@AE0] Tp= AHOA FCHEEE 3om XH)

Coaxial needle 49!

3-58] HE M3

OHEEl & LHFE A
_li{IE—'— [=5m] i |

Figure 3-2-2. A3 A ZAAHbiopsy) A& N3 ¥H
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1. 249 xASY 4 24
2. MHC of& 24
YES [

1. Fast isoform H|& 85%0|5}
2. Typel HE H|E 10% 0] &t

Mg 7Nl 0| ——
3.Typel & H|& 10% O] 4t NO

YES 1
YES [
1. Fast isoform H|& 85%0]3} NO
YES 1. Typel X H|Z2 10% 0|4
ZWH| Mg «—— 2. Typel % H|2 10% 0|4

202 JyH M
l NO |

& — hH Y EH ——

Figure 3-2-3. A7 H(biopsy)< ©] &3 A /e s

105 H(155) 8] A=ol A AW (biopsy)S ot FAANREE AHF + A+ =2H

o = =11
430, vl AZo] HEpr EFstY ZHRE AT £ 9L 49 MHC oy B4 S F
7} Aoz AAsY, B4 AsfoA type | BF H]E, type |l /N5 H S, @ FU1HOZ ol R

e
= 2 EA43 MHC o}y #4& &3t
Sl 10%°])%F, MHC Fast isoform B]-&

85%015t2 Eal A AL s I zAo s|gss MM Aol Aol B BaH 4

2l

£

2 (MHC Fast isoform) A7+ A4 sof. 24 F
7N

27149 71EE type | WA ¥1& 10%°17%, type I 7

2o A= Fast isoform H]-& 85%°|3}, type | W& H]E& 10%°]7, type I 7B Hl& 10%°]7d
=07 £aAoF JfAAEE 3
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Type | HAH &2 34t A3 =(10.10+3.29
LYD® TypellbHAH|& 84.77+3.473 vlwdle] AZE=(84.85+3.68) 0] *& kS ehdth
(P0.05. ZHFAFHEL 3HY APES  Typel ZlFnlgo] 11983722 U
LYD(10.194+3.94), Berkshire (7.23£2.99)¢} vluste] =2 & EITHPC.00D ¢ 234= B
of Al&Eo] Type I Bl &o] -3 Ao 2 #ATEo] It} 7|& AFAEd 9 Type I vl &©|
A

o2 9xo| JHJAHHATDE TFEo| HuH n} I}

Table 3-3-1. Comparison of Muscle fiber characteristics of domesticated pig species

AP E YR =
ignifica
AFE=e 3A A = signi
s =2l I I+ AF LYD' g% LYD!  waA e
Fullsib AP = &S H A
(n=60) (n=347) (n=203)
(n=16) (n=138) (n=121)

I 9.81%+278 10.10°+3.29 8.59°+213 8.12°+2.25 7.339+281 6.05°+2.56 o

Fiber area
percentage la 458°+136 5.06°+2.13 576°+1.75 5.11°+1.78 8.712+£291 8.69?+2.64 R
(%)
[Ib 85.61%+3.47 84.85°+3.68 85.65°°+2.65 86.77°+3.47 83.96°+4.15 85.26°°+3.76 *
[ 11.61%43.72 11.98°+£3.81 13.06°+£3.70 12.57°+£3.99 10.19°+3.94 7.23°+2.99 wrE
Fiber

MUmber 1o 8164179 75494290 9784267 9.21°+3.08 13.60°+4.37 127994370  **
percentage

(%)
Ib 81.58°+4.79 80.48°+4.22 77.16°+£3.97 78.22+5.77 76.22°+5.64 79.97°+4.46  ***

'LYD: Landrace x Yorkshire x Duroc.
51gmf1cance *P<0.05, ***P<0.001.
9®\Mean with different superscript are significantly different in the same row.
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S EA F§HO0Z= ASOIA SEE 90 & F = AFS 458 pH oF SAS ©He] &
M-S =Aste] WHE(L*24hour), DM =(a*24hour), A =(b*24hour)S Z=A3Ych H4dE =4
S1g

& FFU, Drip loss, cooking lossE A3l W2 S@E4 AxE Table 3-3-2¢ e}
Wtk A% 45% pHe Ale+=¢ Fullsibe] & FEE°] H w5t

o, 3 AFEFTE B 8= vl8] =& pHE 2 JATHX0.00D. =5 & A9 p
He AFEdiALS] A= o] &5HE F83 FEolth AF4E&SHA e, A5 LYDS A9 AR
4584 pH7E T& FZo vlsl @A SAHASH, o3 FAH AAdes S Hydgon

IFLe 79 Fd At 82| Ak 83

Q
A
N,
o}
i
rlo
)
(@))
o
©
fr
i
o

BEY 24 gE2<l ffu, Drip loss, Cooking loss 24 ZAstolt). ffu 4 ASE2| Fullsibo] 1
85mg o® Mg e £XE BPOH, 1 HAE MU APEo] 233mge® wEm YA
FeEH A2 ¢ 70.1mgl 2 VM we e HIY BHFY SAHIE F 52 Drip loss

=4 A3t BE FFol 4 WAL 6% o= =70 Stk sHu AFES Fulsbel 7h
_L;)_
HE5AA 55%% ehsth xel A mAUer el e 249 cooking losse] A9 o

A Aot 2 BAFS B AlsEel M ¢4 183%E Bon 1 HE MU A=
©](19.45%), A= LYD, &S A7} 2+2t 26.0%, 26.2%= EFS T
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Table 3-3-2. Comparison of meat quality of domesticated pig species

AdE g =
significance!
Eo . =
s dwe wmd ATLP Yeim s
(n=16) (n=138) (n=121) o o L
pHasmin 099020 g55 030 59604029 599°4029 6.07°+0.33 6.11°+0.33 ik
d
px2 A4B2E336 y5o1aio08 51094337 50.66°+3.12 46.70°4324 44.35°+3.36 ik
¥ 7394146 7.38°+£132 693°+128 5824149 7.67°+176 6.93°+1.09 ik
b¥ 20694087  1.99°+0.93 513110 4477112 3.05°+1.15 2.109+0.70 ek
FFU® q b d
iy 1BOVEGE0 BILIBB IS4 CLESLUTL BI'LITI 24491909 ik
mg
drlp d b d
s (g MAZELLL 206138 550140 494EL54 3625250 215138 ek
0ss (%
cooking . . b
o o 1BIIEDSL 1045500 620402 BOLSEIEE 20153 BEYLAST ik
0ss (%

Levels of significance: T2<0.1, "7<0.05, ~/<0.01, " P<0.001.
>Lightness(L*), Redness(a*) and Yellowness measured at 24 hour postmortem.
>ffu: Filter Paper Fluid uptake.
¥¥Mean with different superscript are significantly different in the same row.
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AEE AEE(44.59+6.46), AEE=2] Fullsib(44.05+5.06), A58 35 =(41.86+5.58), AF
LYD(37.63+4.10), LH¥LYD(34.96+4.89) 18]ar W =AA4(25.83+3.8D) =2 e THHPL0.00D.
SHAAA AF=Y Fullsibe]l 1512 7Hd & #S B2, 340 24F=0.6121.020F T =
UWMLYDO.35£017NHE Y =& e YEPATHP.05). HAL 3AY ddEo /M ¥ #
(7.99+1.30)& R 3(P<0.00D), ASE<] Fullsibo] L
AE, SHA, 884 181 AAe] =& AFES A8H1 JdE OE 50 vl§)

Aoz weE)

Table 3-3-3. Comparison of texture of domesticated pig species

ddE AN E
A &= 9 o |5 48 S
TES 34 Al = o)t
Fush  gwe wAaC TP YD g e
(n=16) (n=138) (n=121)
Hardness ab a b C d e *kk
A 44.057+£506 44.59°+6.46 41.86°+£558 37.63°£4.10 34.96°+4.89 26.83°+3.81
(o ==y
Cohesiveness ) ) ) )
. 1.51°+0.82  061°+102  0.42°+012 043°+011 0.35°+0.17  0.457+0.04 *
k)
Gumminess ) ) d q
AR 19.41°+542  21.49°+431 17.68°+524 15.99°+4.61 1213°+6.03 12.01°+2.28  ***
<]

significance: *P<0.05; ***P<0.001.

“¥Mean with different superscript are significantly different in the same row.
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2159 Qe Fudio] IdE ARASNA AFoE NHEHAE FREFAE AF9
T AR ol Fad FFE v Qlelth NPPC(H|=E=KA4A3]) Scores o] 83t
Ao 2t 259 o#Ss HrEe AdstE Table 3-3-49) UER AT NPPC Colore S48 e
H Ao 3-6A1017F - SR FriE AT, & AFAR 1AH2.75+0.38) T 34| T
(2.98£0.7DA =2 #e BAET, ol AEe 53 Type | A FRIES] S7tdd o AL
2 JoEojxlth. NPPC Marbling Score @0l Al 1A tH(1.83£0.42)o A 7H =& #hol YERS:
=

Table 3-3-4. NPPC Score of generation.

1A o) 2A 3A significance
NPPC Color 2.75°+0.38 2.31°+0.59 2.982+0.71 *k%
NPPC Marbiling 1.83%+0.42 1.50°+0.56 1.52°+0.75 ko

significance: ***P<0.001.

9OMean with different superscript are significantly different in the same row.
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4. AEF R AT B

1-1 = 8 Fie 5382 (9l =)
TH TR
TR dE =] -
THE R T & T
A
2011 289,444 216403 505,847 289,444 216,403 505,847 - 505,847
#a7] 2012 253522 234499 488,021 251,522 234,499 486,021 - 486,021
2013 259,107 259,895 519,002 259,107 259,895 519,002 - 519,002

2011 382,963 610,446 993,409 356,077 581,566 937,643 047 938,047
A 2012 302,051 777,984 1,080,035 220,000 740,000 960,000 1,275 961,275
2013 267,018 891,796 1,158,814 196,412 852,888 149300 1,800 1,051,100

2011 9,086 465,553 596,502 130,949 435,236 566,185 15,346 581,531
thary] 2012 14,971 478,679 609,068 130,389 448,982 579,371 20,866 600237
2013 8,831 482,276 608,969 126,693 453,251 579,944 26,117 606,061

(E: A5Hs, 2014

. SR FH(E) 1999 A2 ke)

T Hazl  siFaz] ga gl Haz]  #HHar] wary 7

2004 327,776 856,682 318,849 1,503,307 6.8 17.9 6.6 31.3
2005 316,853 838,479 356,743 1,512,075 6.5 17.3 7.6 31.3
2006 330,554 874,704 416,849 1,622,107 6.8 18.1 8.6 33.6
2007 368,749 931,339 433,787 1,733,875 7.6 19.2 9.0 35.8
2008 365,116 926,853 435,991 1,727,960 7.5 19.1 9.0 35.6
2009 395,536 915,534 469,128 1,780,198 8.1 19.1 9.6 36.8
2010 431,286 943,492 534,912 1,909,690 8.8 19.3 10.7 38.8
2011 505,847 937,643 566,185 2,009,675 10.2 18.8 11.4 40.4
2012 486,021 960,000 579,371 2,025,392 9.7 19.2 11.6 40.5

2013 519,002 1,049,300 579,944 2,148,246 10.33  20.89  11.55  42.77

(E2: A58, 2014)
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- 2 7HA
T H-9-(31 91/600kg) = %] (31 €1/110kg) H(H/kg)
2007 4,965 221 1,118
2008 4,506 276 1,560
2009 5,036 332 1,939
2010 5,248 320 1,912
2011 3,785 465 1,860
2012 3,610 335 1,698
2013 3,487 301 1,837
(F2: 259+, 2014)
- ZvjrhA
TR 3] 3171 (H/kg) = A 3171 (/kg) 2 a17)(d/kg)
2007 11,509 3,247 2,030
2008 11,035 4,046 2,739
2009 13,388 4,449 3,431
2010 16,036 4,232 3,527
2011 12,782 6,149 3,461
2012 13,121 4135 3,260
2013 12,814 3,570 3,409
(A As5A7, 2014)
- &b

T W 413171 (1/500g) = =] 3271 (1/500g ) a7 (/kg)
2007 20,623 7,128 3621
2008 20,109 8410 4,259
2009 17,349 9,118 5,335
2010 22,857 8,315 5,707
2011 18,198 10,105 6,048
2012 10,630 8,390 5,761
2013 10,770 8,045 5,976
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2-1 58 =7} F4= 7

T 2010 2011 2012 2013 2014
i - - - - -
2317 m] = 12,046 11,983 11,849 11,757 11,018
(HE, A%) SECk - - - - -
fH 8,101 8,114 7,708 7,470 7,760
Sis 1,110 837 1,086 1,252 1,160
2 %] 317] )= 10,186 10,331 10,555 10,530 10,785
(HE, AH) ER= 1,282 1,267 1,297 1,309 1,305
4 22,627 22,953 22,526 22,390 22,450
Elety - - - - -
)31 7] ] =5 16,563 16,694 16,621 16,976 17,456
(HE) SRk - - _ _ _
4 9,202 9,320 9,565 9,800 9,900
(A A5a7, 2014)
- 1909 FAE A
TR 2008 2009 2010 2011
Elen 11.1 11.3 12.9 12.9
2 317 )= 41.0 39.8 38.5 37.4
(kg) SIRCS 9.2 9.5 9.5 9.6
4 17.0 16.8 16.7 16.6
i 31.4 30.5 31.3 31.8
2 %] 317 a] = 29.0 29.3 27.2 27.1
(kg) IR 19.5 19.4 19.2 19.3
9 42.8 42.3 41.8 41.7
Eis 12.7 14.0 15.0 15.1
oha17] =y 44.2 42.1 43.3 43.6
(kg) YR 15.1 15.6 15.9 16.1
9 17.4 17.7 17.8 18.0
(FA: A5a7, 2014)
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AL 7Y 2 ol 9,589 1,231 330 308 233 162
- AF=Y SHA A @8 2010~2013)
2010 2011 2013
S A 65,850 68,932 80,319
H] S5 ] 436,150 439,046 472,832
Al 502000 507,978 553,151
S x] v 13.1% 13.6% 14.5%
(4 FYAAE 2011 FGAAE 2013)

ThA 2, 2012.01.25. 4% &)
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Az SR ESE y‘
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17k o1
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- AFEHA A S
e =94 (U/kg) 2k 4 (9 /ke)
ZAuf 7
Suit 5.102 4.007
(20107] %)
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