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SUMMARY

Identification of DNA Markers Associated with Muscle Cell Differenciation and Their Use in

Analyses of Variations in Muscle Growth and Physicochemical Properties in Pig

It is important to understand skeletal muscle growth and development since it has a close
relationship with meat quality of meat producing domestic animals. Muscle is composed of
muscle fibers and total muscle content of an individual is dependent on increase in muscle fiber
number before birth and in muscle size after birth. Since muscle growth during postnatal period
is not an unlimited process, but is controlled by genetic and physiological status, number of the
muscle fiber which is decided during the prenatal development is rather important for ability to
produce red muscle. To date, genes associated with muscle growth and differentiation have not
been intensively studied as yet. Identification and investigation of these genes will help elucidate
their effects on expression of structural proteins consisting the muscle and the muscle
differentiation. It is also expected that use of genetic markers will lead to higher production
efficiency as well as to decrease in production cost by establishing reasonable breeding indices.
This study was carried out to identify genetic makers associated with muscle growth and
differentiation using the candidate gene approach and physico-chemical analysis.

Candidate gene were selected through studying Genebank database and previously published
reports. Myogenin family of genes and those speculated to have effects on muscle development
were examined using PCR-RFLP analyses. Allele frequencies were determined. Cloning and
nucleotide sequence analysis were done to search SNP. Gene expression profile was studied using
RT-PCR. Various conditions were examined to establish a standard genetic diagnosis system for
a selected DNA marker.

Statistical analysis was performed to correlate meat quality and muscle fiber development.
Physico-chemical properties of various haplotypes were analysed using parameters including
growth, meat production and meat quality.

Histological examination was carried out to group by meat quality. Metabolic rates and degree of
protein degradation were examined to determine biochemical factors affecting meat quality.
Concentrations of ATP, glycogen-6-hosphate(G6P) and lactate measured to identify intrinsic
elements influencing muscle properties. Finally, physico-chemical data were correlated to results

from the PCR-RFLP analyses to determine genetic markers for the muscle growth and



differentiation.

Statistical analysis was carried out using SAS/STAT 9.13 package throughout this study.

Molecular biological tools were employed to identify genes that had been suggested to influence
differentiation of the muscle fiber. Statistical analyses were carried out to determine genetic
markers by correlating genotypes with growth performances and meat production traits.
Physiochemical analyses were also performed to examine effects of the genetic markers. Results

are summarized as follows;

Identification of DNA markers associated with the muscle fiber development and analysis of

correlation between genotypes and muscle growth and pysicochemical characteristics

MyoD family of gene were selected as candidates through database screening.

RFLP analysis showed that there were polymorphic sites in the S5'-regulatory region of the
myogenin gene.

Cloning and sequence analysis revealed an SNP site in the S'regulatory region of the myogenin.
Genotypes of the myogenin are TT, TC and CC.

RFLP polymorphisms were found in the 5'-regulatory region and within intron 1 of the myf6
gene.

Genotypes found to have positive effects on meat quality are TC of the myogenin and BB of
the myf4, respectively, and BBTC haplotype was chosen as a possible selectable marker for
muscle fiber growth and differentiation.

RT-PCR analysis revealed expressions of the myogenin and the myf6 were affected by

genotypes.

Physicochemical mechanism for the muscle and its histologial development

Physicochemical analysis of the muscle was carried out to examine changes in metabolic and
biochemical properties upon different histological conditions associated with muscle growth.

Major muscle fiber type in the longissmus muscle was typellB indicating strong anaerobic
metabolic capability. No difference was found between males and females

Effects of histological properties on meat quality was also examined. There marked differences in

_xi_



degree of meat quality indices including water content and meat color among three meat type
groups RFN, PSE and RSE).

PSE meat was shown to have higher number of typellB fibers significantly.

It was also shown that number and size of fibers may affect increase in total muscle mass.
Lactate concentration was found to be an appropriate prognostic tool for the meat quality.
Underlying causatives for the meat quality changes are summarized as follows;

Increase in typellB fiber content facilitate postmortem metabolism.

Late developing PSE and RSE meats can be explained by glycogen content and postmortem
metabolism during early postmortem period.

Another mechanism for the RSE is, apart from protein degradation, spatial decrease in

myofilament lattice due to decreases in the final pH and water content.

Myogenin genotype TC showed better growth performance and red-meat production due to its
association with higher number of muscle fiber number. It was also shown that meat quality of
the TC genotype was mostly RFN.

The HH group that showed higher growth rate and better red meat production exhibited higher
number of fibers and their density.

There was no difference in metabolic characteristics between groups.

The BB type of the myf6 gene showed to associated with higher number of fibers.

The BBTC haplotype group was shown to have higher number of fibers resulting in

higher production efficiency of red meat and total muscle mass.

Genotyping results were shown to correlate with results from the physico-chemical analyses.

Genetic diagnosis condition was adjusted using selected markers and their primers.

Our data suggest that genetic makers from this study could be used for selection and breeding
programs in pig. It is also expect that informations developed here will influence similar areas in
other domestic animals. Further studies will be helped by data obtained from our

physico-chemical analyses.
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TR AAsta, d&eb7] fsiAs B &4 SNPO e FAAE S gtd 5+ 3l
gAag Ay Jfdte] "o sl o5 ¢l A PCR-RFLP(Polymerase Chain Reaction
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- Restriction Fragment Length Polymorphism)®¥ S ©]£3t%th. DNA markerE 3+ ¥ 9
PCR W& g4axgl2A 3l & e 7P 282 Wi 3u=4,  Restriction
mapper sofrware program< °©]-&3lA A &FA 93l SNPHEH S A = Jd= Adas
(Restriction enzyme)& Zrol i, FHdxEE2 g4 Ao ugbr] tr24 el band
FdH =S detsidrh. ol & SalA dY AT Ee] FAAES B

-y
=
A fAA7E nd nAAoR o8 F At FsHe FAT F AUk B J1E

1 Myf6e] SNP F 9o tist Fd238 = myogenin® & L3 WHS o]&3Fo], SNP
FRE AAE F e AdarE oo, i AT di&iA BEF FHAE &
g AA AT
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3. EAGAR] BE 54T L 2HH T2

EARAAY] PP hE FAAPY] DY D 2AGH BLFERAM Y] RERAE

il

!

A 1AE FA oA A7E Porcine myogenin 5 promoter regionol 4 813 % SNP siteZ
2 A AT AAEE YEhd A8 S Sete] A NEE Feta, FF

FAAE BE o2 FARYUT. npRAAZ J1Ee] W Myle FHAR kel

)
a
87 SNPel whE fAAHT 2HYF L KA, 2HH 540 BUYS BAH] 9
s ARy EAE AAST olEe] PR ANsgth BALAS SAS 913

packageol A AT HE SAS/GLM procedureE o] &3, HAAFH T (Least Squares

Means)& F3kel #ol3e B7hstn QduAe BAstah

Yijum = L + Geno; + Sex; + Seasonx + Breed + ejjim

Yium = 2 @29 FHA
w= AA A

Geno; = myogenin® Myf6 F+Ax4 (i=1,2,3)
Sex; = A &3 (=1,2)

Seasony = E==A]7]d wWE Ad &7 (k=1,2,3)
Breed, = %9 &% (1=1,2)

eijkm = ¥ 22k

o EAFAAY 485 % PF

1) BREAGARY BEH AE

}:]
KO,
r>~
o%
rE
o
off
e
ol
o
X

S 53 mAFHAR dAste], Haplotypings A AlsH
Haplotype¥ A%, A&d2d 2 S2d39 ARAdS B4 o] 435 A2 Ad 2

HAE B3 3ARAARA 284S AESAY. wWebA Haplotypes nAEAE A4
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3] myosin ATPase activity

= w48k 9l
F99 T (Brooke9} Kaiser, 1970). <419 ©+H-2 v AA A 7](CM 1850, Leica Co.,

S

(e}
S A
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Fol 57 10 ume] A%

o]-g3
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Mannheim, Germany)

(CX 40,
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-25CE
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719
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513
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19112, Image-Pro@Plus, Image & Graphics, Seoul,

S

KeN
=

Osaka, Japan)
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myosin®] ATPase A4S o]

Brooke®} Kaiser (1970)9]
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0~60070e] +4dFE #4892, pre-incubation 222 pH 467 pH 1045 o] &
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nucleotides(ATP, ADP, AMP)¢] Hul FdE7F 258~260 nmo]il IMP$} inosine 248

H

nm, hypoxanthine 250 nm?% AE o] &3}o] 260, 258, 250, 248 nmoll A &F
s 1 SAA Y HEE Raug(A248/A260), Raso(A250/A260), Ross(A258/A250)S Al4tsk T,
s

AN

ArE= 2859 & a9z 838 % (total protein solubility), =d Az 23

EEERCE:

(E

rie

i}

(sarcoplasmic protein solubility) % U dM Aol &3 Z(myofibrillar  protein

solubility) & #A3te] W4 Ars gl

[¢]

7777777777777777777777777777777777777777777777777777777777777777777777

Serial sections of snap-frozen longissimus dorsi muscle stained for myosin ATPase activity after acidic
preincubation at pH 4.6. (A). Stained sections were examined by a computerized image analysis

system (B).

ool EAEA, 52 A A /o5t 5EAS A% & A =52 J7rEy
JA By A4S SASAT. By fES5% 54 (bag drip method)# o #A]
HE o] &3t frEl S5 % (bag drip loss)9 %% Honikel(1987)9] WH S WEH st 2
AletA Tt AR 24419 dAgt A7](4 x 7 x 25 cmE AT E ZEudlo] FAE A $
shackleol Z I polyethylene bagl & 59 HWHA o] Zx AE==Z 3 T Hslo] 4847+ A

A2 £ 20)el widol Fa 48AF Foll HFS FAHT F Fdl S5F(%0)S AESA
o4 Fel 4 Kauffman 5(1986)¢] WS WEste] Aty 4l @S
Arfste] 203 WAAER + 2T0)o WAAR 4

(Whatman #2)& A @™ # ol e =2

8606, Mettler Co., Switzerland)ol A % U(mg)S ZHAd. A4S A% A (Model

CR-300, Minolta Camera Co., Osaka, Japan)E Aoz FF3HC: Y = 917, x =
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0.3138, y = 0.32000A1 71 T AR 453, 24419l A3t 43S Alste] A4 @2 +
2C)ell A blooming times 30# o & 3sto] CIE L', a’, b'#te 43

=54 FEEHS S99 W E(lightness) ¢t BF#S o83t AAF(reddish- pink,
firm, non-exudative; RFN), PSE(pale, soft, exudative), RSE(reddish-pink, soft, exudative)

2 DFD(dark, firm, and dry)&o.2 &3 & =54 OF0 2 548AS 2AAS

Pale, soft, and exudative (PSE): drip loss > 6.0%, L* > 50
Reddish-pink, soft, and exudative (RSE): drip loss > 6.0%, L* < 50

Reddish-pink, firm, and non-exudative (RFN): drip loss < 6.0%, L* < 50

Dark, firm, and dry (DFD): drip loss < 2.0%, L* < 43

Representation of pork quality class. Desirable pork quality is shown in the ham on A. It is reedish
pink, the muscle is firm and holds its shape and has a normal amount of exudate (RFN). Undesirable
pork quality is shown on B and C. The ham on B is pale, soft, and exudative (PSE) and the ham on C

is dark, firm, and dry (DFD).

. EAGAAYe] BE SASY 2 AR

o]
= <} = =
w53 F 542 ARE A WEAE F 208 5ERAA JF sFRRL
ANt o, A RASHEL F5A AT, 5 ¥ 2RATE 545 =AEss &
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ZE R AR e =5 Wolo mA = JES A HaA =% 455
SAL, a', b), 5429 €%, pHpHsmn S A3 oW, 2335 2440 E SAL, a,
b), Y %, pH(pHom) 2 R 52 (water holding capacity)& 7439t 242 &
v FHSFEY ARAFTTHS ol&stith. @uld ffes dwd WP RE S

AP om ALS 45EH 2440 Z2HY F T E 88 S (total protein solubility),
FATM A &3 % (sarcoplasmic  protein  solubility) ¥ @ ZUAFUwAe] LI

(myofibrillar protein solubility)E& ®&43lo] && dwlde] WA H=E 2l
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A24d d7+g Y& &
1. 247 22 DNA EXIFMAL EH4AY
7h 2% 2" #¥ 4% € 259 248 profile £4

1) Internet d 3RA5A

A A

o

Internet
ol 4 =89 ¥

g4 =2 Al

SEREANZAY 75
THOR HAo] HA V]E] B
& 59 = Table 1-13 7t}

it 7lEe X

=

pus

K

Table 1-1. Candidate genes for muscle formation and muscle growth

Variation
Gene name Breed Traits Reference
region
Pietrain Half carcass
MyoD Ist intron  Landrace meat weight, Cieslak et al. (1999)
Yorkshire meat percentage
Birth weight
Carcass weight Soumilion et al. (1997)
Myf-5 Ist intron  Yorkshire
Growth rate Te Pas et al. (1999)
Lean weight
Birth weight
Carcass weight Soumilion et al. (1997)
Myogenin 3'-region Yorkshire
Growth rate Te Pas et al. (1999)
Lean weight
Birth weight,
Chinese breed x
Backfat Yu et al. (1995)
European breed
Thickness
PIT-1 DNA
¢ Backfat
Large white
thickness Stancekova et al. (1999)
Landrace
Lean content
Body weight
H-FABP 2nd Intron  Duroc Gerbens et al. (1999)

Backfat thickness
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dataZ NCBIY Z+ z=3d¥ §FAxY #IAEE JellE CGAPY gene® c¢DNA virtual
northern< ©]| 83t <HolAe w7l 7F4 & MyoD gene familyS A ASHA S
o TRFHAAE AAHEA MyoD gene familye] A FAE dddAoAe d8& w@e o
T7F Ho] o™, 53] mousedld B2 AFES Sl & & A Atk

G ol A myoblast®2] %7] £3l= 9H2] 2l<&(external stimulation)el] &J&fA A] 2t
o] X =4, myoblastoll 1= myoD FAAe myf-5 FHA7F HE AAZES s single
nucleate?] myoblastZ multi-nucleate?] myotube® 2] 312 Zzldlt} o] A]l7]o] MRF-4
(Myf-6) #+d=7} @43 ¥ myotubeoll A muscle fiber22] #HFE 3+ myogenin 4
Zhel o8] 2AEo] A= Aow deEA Ut

£3] MyoD gene family % olA % myotube®] A muscle fiber=2] #3}o] 7} £ o

ot
tlo

lo
e
rl

3} myogenine mouseE ©| &% FAALTHAA AFES F3e] myogenin F A}

o] AgtE A A muscle fiber @0l A A= HollA HAFIAH 2 Ao

ko
o

dds @ Ao VdEs Aol FRAHAR AdYs ol B3 Myf-6 FdA= oA
AFFHE myogeninol UAMA TAE O A= Ao BT o] FHAe] A A
°|7} myogenin®] ol FFS v H Zoleta Adsidtt webA 7IEo] ¥ X Porcine

myf-6 F42¢] SNPE FolA Intron 1 regionol 4= A3 myogenind vhz7FAZ 5

Ko,
i

promoter region®] U AL HAHFle] STRAFAAR HAAEAT Introne] FHA WHol =
= 4 9 SNPE AAI o]F+ Differential expression = WHES o] 3i}el
alternative splicing ol 93] 32 od A= WstE & 5 A, olelst Aol A=
myogenin A Aol A7tH o2 Zgslo] TAE Eoo] IS nxal, A A7k W3

E = Jow Ay wiEelth

2) AR 2 FAA EE profile +4

Myogenin f+32ke] F2EAS 98] WA 7]Ed BRuE FHAe oild AR

(coding region)ol A9 A1AFE AH Byt KHilo] ©p2W porcine myogenin %1 Ao A

MAZE, &3kl mRNAE A= Exon F-9lolA= 71449 Aol7h gles Hastlnh

(Soumillion -&, 1997). o]&1g ZAto] olatd 2 ofn=qlt HF7IMAS 7HA= el
=

AegAe AN AolE Bl 5 Aee F5A @
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e mAGAL st el Agh mpel o] AAQl W, S ofm it wjdel Q1o o]
B AAZEE Apolw WHEA Gkl o] FHAAY FAQ W, S A Aol
7b & Aow T 2R RE ol e 2AAAES] 24 FoolA e fFar 7l
Aol Apol7b ApA E ol AfolE 2T Aol o] FAH Aol7t SLAHF A9k 4ol
s nz Aolgt= A S A Yt
olg|gt 7IES FAFoerE HESY] 9dte] myogenin RM AL profile EMo] 3w
stol WH o 2 mRNA FoA e w3 dAS B7]93% RT-PCR(Reverse transcriptase —
polymerase chain reaction)2 ©]&3}3th sampled A 4530] A SAES o] &3,
Trizol& ©]439 mRNAE F%3% ¥ random primerE A}&3t4] PCR WS B3allA

cDNAE 3§43ttt RT-PCR ®H54] &x¥E cDNAE T34 myogenin 73 A2

tjo

ZTEAA = 4 A& specificdt primerS A2 th Forward
CA GGC TCA AGA AGG TGA AT-3'(20mer)e]al, Reverse
primer?] sequence= 5 -ATT GTG GGC ATC TGT AGG GT-3'(20mer)Z A 23}
SEZH2 7} exon 15H exon 32 EF XSRS st =3 H7F4 S 2 myogeninol &
3= MRF-4(0l3F Myf6) XA profile BMS& E3dto] o Hx1x9

A7 FHEaRE dFdE Btk Myfex 94 RT-PCRS &4 3
2} Wb ok AkS kol sl gt mRNASA S myogenin® U3 sampled] thale] U3k =

o7 FZE393, cDNAZA A st9th. RT-PCR w44 X% cDNAZ =34 Myf6

CDs(coding region) %%

)

primer®] sequences 5'-

A B

1—H

#

(e}
o
myogenin®]

FHA2] CDs HES TEAA & 4 U+ specificdt primerE A 25kt Forward
primer?] sequence™ 5-GAG AGG AGG AGG CTG AAG AAA-3'(2lmer)®, Reverse
primer?] sequencei= 5-ACG ATG GAA GAA AGG CAC C-3'(19men= A&}, ==

F9+= myogenin¥ vI7IAE exon 15-FH exon 3& EF XESSEE A 2SS H(Figure

1-1).

E-1 O- 1 E-& D-2 R-3 ]
— — =

Figure 1-1. Candidate gene profile analysis. Lanes is RNA expression of GAPDH, Myogenin,
Myf-6 RT-PCR band ; lane - R1,2,3 is RNA PCR band, lane - D1,2,3 is cDNA PCR band.
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mRNAS] AUj4 F& Zdale] 7 sample 72 WEE 98A Gel image

analysis system(Kodak Gel logic 100)& ©]-&3}4] band®] intensityE &3tk WA 3%

2 4 9l mRNA 2GS 574371 984 GAPDH housekeeping gene®| 2

w0

St AL, o] FXE V|FoE sample 78] HluE AAESGTHTable 1-1,

Figure 1-2).

Table 1-1. The results of band intensity analysis.

samplel sample2 sample3
Net. intensity 136221.26 186296.81 211328.43
GAPDH
band intensity 45.10 73.46 83.56
Net. intensity 76057.31 54396.00 91181.59
Myogenin band intensity 98.06 71.75 127.95
Myogenin/GAPDH 2.17 0.98 1.53
Net. intensity 174849.00 175079.15 156860.71
Myfo band intensity 114.27 119.00 113.22
Myf6/GAPDH 2.53 1.62 1.35
3
B Myogenin/GAPDH
B \Vyf6/GAPDH

25

samplel sample2 sample3

Figure 1-2. The Graph of band intensity analysis. Green bar is myogenin/GAPDH ; Blue bar is

Myf6/GAPDH
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Hl L 2248 AA3 A3 sample 7ol tha zFol7b A AW E3F] 1 samplee] ¢ th
£ sampleE°] ¥]3|A Myogenin®| W Myf6 25 wrd o] W oz zhw el A4
¢l W3] oko] samplelS myogeninel A 2.17, Myf6ell A 2.53¢18] BlaA] sample 29 3¢
= 247 098% 153, 1.62¢9F 1.355 YEFWIHA] samplel® & Afol& UERUATE ol &
A ofmqk wi el glof o] FHAES FZF NATY Aol LAEHA FkTIl o]
AAE] wdo] AAQl WHeA Apol7h §ls Ao, wd e Aol7t & Aolgt= 7HA
S & o A & o A "N, 2EJAEY] 2 Fed MY FAA Arlwd e A

o5l o5 fAAe] AA WAl Ao]E AT AolWL o A Aol7t FHH 27|

Oﬁ =

of

g

o
.

of Ao gdS w3 Folgta FAdste olF AHFS A A3 Myogenin®
7% 5 promoter region® A ©GU G| Eol A TGHA(SNP)o] HAHJ T, 11 IS E
g2 FAA8S E48 2SS, samplelo] TC FAAFS YeERN AL, YA sample?
9} 3& CC FHdAg oz BEAFAY. =3 Myf6e] A% 7|9 3% intron 1 region
°] SNPel W& FHAAFE EAs Bts uf, viz7HAl = samplele] BB #d A& o]z,
U A sample29t 3% AB A xt@ ol At} o] Foll © AAS] A&t ANk, o] 24 o] gk
FRAAG ] Aol7b A HAS Fdetn AR o2 wdG] F

A = A

U
ot

e M Ao B9
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Y. EA /A=A cloning

= 2] 2] Myogenin 5° promoter region< genomic DNAZY¥ A #| 23+ primers 5 3l

Al el PCR RBHSS F3llA vEE A& F AJAT, =2 AAEH ofF AAE H7IA
d A 282 =07 HslA g AA cloningS A A8 TtE Porcine myogenin 5’

promoter region®] A4S 935lo] Gene bank(accession no. X89007 and U14331)e 5 &%
genomic DNA sequenceE ©WlE S % Forward, Reverse primer(Forward 5-GCT CAG
AGG ACA AGA GTG TAA ACC C-3(25mer)'¥} Reverse 5'-GAA GTA GGG GGA
TGT CTC ATA CAG-3'(24mer))E 72t Al #ste] PCRE 38ttt

2kb —»

Figure 1-3. Porcine myogenin 5' promoter region PCR.

PCRZ+38 ZA3y oF 21kbe ZZAES A& Atk Figure 1-3). &% porcine
T A7IAYE EAME flste oF 21kbEF-9IE 4
ok 700bp# A H-Eo = dF QX = internal 3 primerE A A9 th Primer set= T
53 #Zo] M5-1 Reverse 5'-AGT GTT CCC AAT ACA GGA AGG TGA
AC-3'(26mer), Mb-2 Forward 5-GTT CAC CTT CCT GTA TTG GGA ACA
CT-3'(26mer), Reverse 5'-CTT AGG TCT CAT GTG ACT GGG GAT AA-3'(26mer),
M5-3 Forward 5'-TTA CCC CAG TCA CAT GAG ACC TAA G-3'(25mer)= #2339
1, PCR W3S A#H 5Z3 5 E. coli® TA- vectordl cloning3d ¥ EcoRI1 enzyme<
o] &35t ZF Al 79 insertE #2138} th(Figure 1-4, Figure 1-5).

&

2
N

myogenin 5’ promoter region®| °]3%
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650bp —»

Figure 1-4. Porcine myogenin 5' promoter region internal PCR.

3kb —»

I =

650bp —»

8
|

-
L]
-

-
-

[l

Figure 1-5. Enzyme digestion of TA-vector cloning plasmid DNA with EcoR L.
TA-vector size =3.1kb, Insert size =700bp

o fAAe 97149 £

1) Porcine myogenin 5’ promoter region® @71 A <€ £
Autosequencing system2 ©]&3}l¢] CloningS %3t¢] ¥ % Porcine myogenin 5
promoter region ¢ 2.1kbe] H7IM LS EASATE AVIAE B4 d JHAITE Ul A

random 3FA FZ3 10719 sampleo] WHalA AAEA 3L, insertE <l clong PCR

pul
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product W€ ®k-g-3}aL

°F 700bp¥ 3FEo = EFE 2.1kbe] 107H¢] sampled] gt H7IAEE

A

f e

o]

Templatet} PrimerE glell57] #1314 AA AT o] 2

G gkl

HAsl7] YA 3urEA EF 8H O sequencing HFS Autosequencing systems E 3

3}t (Figure 1-6).

oy

[0 T Y S A T R L I T e e s
|
L T % B o L

Figure 1-7. Sequence data of the myogenin 5' promoter regions in defferent individuals. SNPs

Chromnan

o

[B= [ Dphorm Delp
& WbV . gl
Eagen Frini lewi Flag Swrers

L[] K1)

L4

Figure 1-6. Confirmation of sequence data.

D AAGTAGT CCT CCT CCACCT GACATTT GAAC
D AAGTAGTCCTCCT CCACCT GACATTT GAL
D AAGTAGTCCTCCT CCACCT GACATTT GaAs
D AAGTAGTCCTCCT CCACCT GACATTT GAL
D AAGTAGTCCTCCT CCACCT GACATTT GAL
D AAGTAGTCCTCCT CCACCT GACATTT GaAd
D AAGTAGTCCTCCT CCACCT GACATTT GAL
D AAGTAGTCCTCCT CCACCT GACATTT GAAC
D AAGTAGTCCT CCT CCACCT FACATTT GAAC
D AAGTAGTCCTCCT CCACCT GACATTT GAL
D AAGTAGTCCTCCT CCACCT GACATTT GAAC

are indicated in a box.

_40_

4 GCACAAT ATAT AT AAAACT AAT
e GCACAAT ATAT AT ALAACT AAT
EECACALT ATAT AT ASAACT &4AT
e GCACAAT ATAT AT ALAACT AAT
e ACAAT ATATAT ALAACT AAT
SGCACAST ATAT AT ASAACT &4AT
b GCACALT ATAT AT AL AMCT & AT
o GCACAAT ATAT AT AASACTAAT
o GCACAAT ATATAT AALACT AAT
S GCACALT ATATAT ALAACT & AT

4 GCACAAT ATAT AT AASACTAAT

>



1 gtaaaccgag gtaaggattt tcttttcttt ttttttcttg gtggeatttg cgttaaaaat

61 atagattctt tttcagttca tctagacagg acaaagcaag gttatagcct acagccccca

121 gctgecactt tttattacac ttttttcatc tcaaaggcca agaaccaaat tacagacctt

181 gctactccac ctegacatge ttgggttttg aaaaaaaaat tgtctagttt tgtcccttec

241 ttatctctgt tccttaccct gaaagacacc agcattttce tggcetcctca geacaatgag

301 aggaagggaa gacaggtttt tcaagctcca ttcagatctt acctccectg tgacgtctte

361 cctgaatcce cageacaatc tctcttecte ttattgtect tgtcactggt tagaatatct

421 gtctcatctg tcacaggaga agggatcaga cttagtcaaa cggtctaggg ggaaaaactg
481 ggacaaagat agaagctaga gggagcagac tgcagtcaaa accagaaggce ctcccttcac
541 atcaggggtt gggcttettt gggtggeecac cagggtetac tagacagtaa ggtcctcaag
601 ggcagagacc tgcttgggtc cccgtaatct tcagccataa gactgaacct tgttcactge
661 ctgatccttg ttcaccttce tgtattggga acactgtect cttagactcc aaggtctetg

721 ctgagaggtg actatggact gagaagccca aagtttaagt agtcctccte cacctgacat
781 ttgaactTag cacaatatat ataaaactaa tggctttgga gttccctggt ggegeagtgg
841 gtttaggatc agtcatcact gcagcagetc agattgetga tgtggcacgg gtttegtoct
901 ggccaggaac ttcacatget tggggcacag caaaaagaaa acgaaacaaa aactgaagge
961 ttatgtggga agaccacaac aatacaagcc aagtggtaag gagagggcat attaaatgga
1021 gtttgaaggt ctctcttttc tttccttcce accacaccca cagtaaggag ccaggaaaac
1081 cctagtattc aaaaggggta ggagacaaag ttgaagaggt gacataggag gacaaaacaa
1141 atgattcagg gtgagaaagg gcctaataga tcttgacctt gtcattgtgg ggaaggtggt
1201 gatgtgcaga ctgtaaattc taatctttge tctgaccctg gecagetgta ttagagagaa
1261 aacttccact gctccggeaa aaaggaaaaa cagaaccaaa atattcctct tgcctcaatt
1321 tatccccagt cacatgagac ctaagagcat gatgtcaaag ctgctctgaa accccaaaat
1381 tgagttcatt tgcccacatt tcaatcttct tacccaggac actgagtacc aatacctgee
1441 tctaatttga agcactctca ccctetgggg ggggatcttt ttttaagaga gtcteatetg
1501 actgacacag tctgggtaag gtgctgtgag gaagcagggg gatgcataaa ctgacttctc
1561 caggcccctt ccagectaca cctacceeee cceceecgecte acceccacce ccactggett
1621 ctttgggact ggcgagtagg caggegecca getaggagta attgaaagga geagatgaga
1681 ggagaatgtg tgtcctcecce cacctceccca gecccatggg ggctgeagag aaatgaaaac
1741 taatcaaatt acaccctatg gcctecttac ccgtgecacag gagectgetg ggggeaggge
1801 caggetgget gtggggagge ggggtgcagg gggagaggga aggggaateca catctaatce
1861 actgtaaacg tcttgatgtg cagcaacagc ttagaggggg ctcaggtttc tgtggcgttg
1921 gctatattta tctctggtte catgecagcg gggagggttt aaatggcace cagcagttgg
1981 cgtgagggge tgcaggagcet tgggggctgg tggcaggaac aagtcttttc tgaccccATG
2041 gaggtgtatg agacatccce ctactte

Figure 1-8. Nucleotide sequences of porcine myogenin 5' promoter region. Capital letters are for
the translation initiation site, bold letters for the transcriptional factor binding site and underline for

SNP (single nucleotide polymorphism) site, respectively.
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A7Id BA Ax AA Az mEoRZRE 5 upstreame] TATA box 2 2™
transcriptional factor binding siteE ¢l & 4 Ao (Figure 1-8), 53] 5 upstream
-1070bpell A 7§AIZko] We]E Kol SNP site(T e OF 9 @ 4

1-7). 719 gled A =Zo] TAsHA ¥ SNP siteZA F7IAES 43 ywx g2 39

o A SNPZ &eld 4= QIdthsE d3 SNPY 97|17 o544 TolA 35542 4%¢S

il
i
rlr
é
[\]
)
M o
k)
)
2
>
i1
>
i
2
o
[-40
Ho
Y
N
o N
oftt
ox

A,

2) Porcine myogenin F#A 2 +F © £
A AR QUM 7Ee B4® 97149E vg o2 porcine myogenin A}l

T %2+ Figure 1-99F -t}

0 685 1361 2054 2524 3310 3391 4011
l
{

| | | | | | | |
N N N N N N N N

SNP

SEI SEII SEIII EX1 EX2 EX3 |

— E-box3 [ E-box2 — MEF-2 NF-1 TATA E-box 1]

-545 -357 -108 -91 -74 -59 0

Figure 1-9. Porcine myogenin gene structure and transcriptional binding sites.
SNP : Single nucleotide polymorphism, TATA : TATA box,
E-Box : CANNTG, transcription factor binding consensus sequence

NF-1 : nuclear factor 1 site, MEF-2 : myocyte-specific enhancer factor 2 site
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Porcine myogenin A A @ #e] =7]= oF 2.1kbE tE MyoD gene family$} wFzH7}FA]
2 3709 exono® FAF] 9lom, ofvwitg WASHE mRNAS 9471 human¥ 97%,
mouses} 98%¢] A4 & 7hA 5L gleh @ 71 el olske] porcine myogenin 4}
©] OFR(open reading frame)ell A 7§AIZF, FF3F A7 L] Apol& Holx F=thal B
ol 9o 1 W&ol ZFo]i= promoter region®l| binding® &= factorgel 9|she] 2HE= A
o= ddHol Mo

2 A Ae| M= transcriptional factor binding site2% @714 Dol dE A U= siteol
A AAARES] el s A £SPA W, JE B HA YL 5 upsteame] A SNP site
WAL ANAREY FHA Wolg AT F e A UM e 5EFFA FH4
A 1A (genetic marker) 2 M ©] 7Hs A&

ZAE0] At FHER) APHA AR £ Food 2 mNE APHow F9g
T As slem gekdn wepA AAAANE A Wk genotypes TR 5 A= A
fire] o] § Aol =3t

U G
ol
i
o
N

1) 7 € MAY SolAd &4
7150 A8 Yorkshire ZZo] tdt d71A4 g B9y 223 A Landrace Z%9] o

e BAS A A e tH(Figure 1-10). = 23 Landrace %% Yorkshire®} 543 7]

oAl SNP siteE #eldh 4= lar, gro]l AV EE ZolE Holx| kT ulEhA
WA 7] B X SNP7F F5:3be] zkolglo] HUsA Hag o2 SNPE AZ AATH
FAFAAS FZ AAglo] B REA o= o] &3 ¢ Q= 2AE wdEsHA )

AAIT ANTCCT COT CCACTT OACATTT (Al
ASTT AXTCOT CCT CCACTT QACATTT MAAC
AAGT AT CCT OOT COACCT OACATTT MiAs
AAITAXTCCT COT OCACCT AACATTT MasC
ASIT AOTCCT COT CCACTT OACATTT GiAA
AAGT AGTCCT OCT CCACCTGACATTT G
AAGT AGTCCT OCT CCACTTGACATTT G

POCACAAT AT AT AT ASAACT SAT
ROCACAAT AT AT AT ASAATT SAT
BOCACSATAT AT AT AARACT SAT
BOCACAATAT AT AT ASAACT SAT
BOCACAAT AT AT AT AAAACT SAT
AAT AT AT AT AAAACT AAT
FOACAAT AT AT AT AAAACT AAT

R - - - B .
i i :
-l T AN & A oy =

A& LT AGTCCT OCT COACTT GATAT TT ik
A T AGTCCT OCT COACTT GACATTT A
AAGT AT CCTOCT OCACCT GACATTT GAAC
AL GT AGTCCT OCT CCACCT GACAT TT AL
AAGT AGTCCT OCT CCACCT GACAT TT A4
AAGTAGTCCTOCT OCACCT QACATT'T GAST
AAGTASTCCTOCT OCACCT GACATTT GAAT

GUACAAT AT AT AT ASMACT AST
GUACAAT AT AT AT ASAACT AAT
FCACAATATAT AT AAAACT AAT
GCACAAT AT AT AT ARAACT AAT
GCACAATATAT AT AAAACT AAT
CACAATAT AT AT ASAACT SAT
TATAT AT AAAACT AAT

Ll ol o Ll
-3 g e A ong e

Figure 1-10. SNPs of the myogenin S' promoter region in Yorkshire(Y) and Landrace(L)

individuals.
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2) EAFRAAE &48 D7y A

B o Fo A Porcine myogenin 5 promoter region®l A A &EA #aWl SNP H9E #EA
AR dAsta, d&et7] fsiA Bo &7 SNPel| e FAAES ot & e
g 2a7)9 AEstA Hdch. =3 myogenine] AtHow 2gdd 4 JdE MyfeE
FAFAAR AAs AL, 71 grelzl 5+ JHe] SNPol|l diete] AP AAsta 247
of FHAFES BAE £ e JdrdHEs skt ol5Y AdrIwE B
PCR-RFLP(Polymerase Chain Reaction - Restriction Fragment Length Polymorphism)2

Sl AfEol o] FoHaL of WS FAHAM FHAAG B o] o]Fol A 5 A =3

71 Myogenin — BspCNI PCR-RFLP

EAFHAAE g Hel PCR WH&3 aAaA e 24 gty dda] ¥ ¢ e M 28
Al el st = PCR_RFLP W& ol&stel &A7We 7iEsltt. Restriction
mapper sofrware program= ©|-&3|A AFA WA SNPEYE e &+ = AFasr
(Restriction enzyme)& Zrobiial, &4 Aelo] webA =24 Uebu= band FHIE 3ot
3to] fAAE S TR 4 AAY. PCR WHS-A] primer Forward(5’ - GTT CAC CTT
CCT GTA TTG GGA ACA CT - 3, 26men)¢ Reverse(5 '- CTT AGG TCT CAT
GTG ACT GGG GAT AA - 3)& A=ste] zb2h 1u0(20pmol/p)? 1 7kskAaL, =1 29
kg W 7FE2 10xPCR buffer(100mM Tris-Cl; pH 8.3, 500mM KCl, 15mM Mg2Cl) 5pl,
10xdNTP mix(each 25mM) b5ul, 10xEnhancer 5uf, Tag DNA polymerase(5 unit/ul;
Genenmed) 050 2+ ddH-O 30.5x¢, Template DNA 2x0(2F 100ng) %3 o}

PCR 4F$o|l&= GeneAmp PCR system 2400(Perkin-Elmer Co., USA)7]7]1& AF&3}S a1,
PCR WFEZAL 94TolA 5%3F pre-denaturation 3+ ¥, 94TColA denaturation 13,
annealing 60C 1%, extension 72C 1&<& 3 cycle® 3}lo] 35cycles WHE3Z 3 wmpx|2to
Z 72CAAA 156822 PCR W8S F =239

ol# Al &1 ¥ Myogenin 5 promoter region< estriction mapper sofrware program= ©|
&alA Ztobdl BspCNI Al@aa= A 2fatith. BspCNI enzyme #2] H7F&2 BspCNI
enzyme 2u0(2 unit/x¢, NEB(New England BioLabs)), 10xEnzyme buffer 15, 10xBSA
150, 10xS-adenosylmethionine(SAM, 200mm/ul) 1.540, ddH2O 554, PCR product 3ul=
Z volumeo] 15ttt o] E3ES 25T IncubatorollA <¢F 16A7FHESH WESA| 7] a1
PAGE(Poly-acrylamide Gel Electrophoresis)E ©]-83}e 21 band patterns 213150
(Figure 1-11).

_44_



200bp

100bp

cC TC CC CC CC TC TT TC CC

Figure 1-11. Results from the Myogenin - BspCNI PCR-RFLP analysis.
T allele : 463bp + 158bp + 43bp
C allele : 463bp + 82bp + 76bp + 43bp

TA A9 SNPE TAHoZ ATdairrt F&ete g 54 9sted AAitE = band9l
FE)= C allele(158bp band)®} T allele(82bp, 76bp band)® &3 ov, FAAELS CCo

=
2L
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L) Myfé - BseRl PCR-RFLP

Myf6e] Intron 1 59l U= SNPE A& ¥ 5 de TATHS /Hdstr] st
myogeninZ} v}3712A] 2 PCR-RFLPE ©] &3}t Gene Bankdl 5% accession number
= o] g3l FHA I ES ol i, Restriction mapper sofrware program= ©|-8 3|
A SNPHE-¢]E ¢128 4= 9lE A3k a A (Restriction enzyme)Z Zrol it &4 Ao o}
g t2A YEys band FEE dofste] FAAE S FES & AdSdH PCR WS4
primeri= Forward(5’ - TGC TGC ACC GGC TGG ATC AG - 3, 20mer)®} Reverse(5 -
GCA GGA AAT CCG CAC CCT CAA - 3', 2lmen)= A3t Z+-2F 1l (20pmol/ul)
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A7k, 1 919 Wk HU7MES 10xPCR buffer(100mM Tris-Cl; pH 8.3, 500mM KCl,
15mM  MgoCl) 5ul, 10xdNTP mix(each 25mM) 5uf, 10xEnhancer 5uf, Tag DNA
polymerase(5 unit/uxl; Genenmed) 0.5x0 <} ddH-O 29540, Template DNA 3pl(eF 100ng/
10) St

PCR ®F$o|= GeneAmp PCR system 2400(Perkin—-Elmer Co., USA)7|7]1 & A}-&3}% a1,
PCR W&z 7A& 94ToA 587 pre-denaturation 3+ 3 94T A denaturation 30%,
annealing 65C 30%, extension 72C 30%% 3 cycle® 3}o] 40cycles wWHE-3F & Last
extensiong 72Tl A 10202 3to] PCR W3S F=3 )

o€ A &r¥ Myf62] Intron 1 % £ Restriction mapper sofrware program= ©]-&3J] 4|
zkoll BseRI Algt& A& 28]899 vk BseRI enzyme # @ A 7}&-8 BseRI enzyme 0.5u0(4
unit/xl, NEB(New England BioLabs)), 10xEnzyme buffer2E 1x0, PCR product 85 = =
volume©] 10p03th o] &£%ES 37C Incubatorol Al ¢k 18A17Fs<F W& A]7]a, 15%
Agarose gelS o] 83} 2R band patterng 221315 tH(Figure 1-12).

™o

i

Figure 1-12. Results from the Myf6 - BseRI PCR-RFLP analysis.

F allele : 379bp, E allele : 216bp + 163bp

FAAE EAAN SNPE FAHoE Al 7Ho fdAde]l 5 #FHA 2™ band7t 2

2= FHo] welA E allele(216bp, 163 bp band)¥} F allele(379bp band) =
TEHReH, FAAES EES EF, FF= F&AAT. o5& Sl o MALEe] Fd4
e mF getd = 9llen, Myf6e] Intron 1 F-91€] SNPE thd o= &= A4
g A foEe o A A ¢ A HAuh o] # A ¥ X Myf6 Intron

1 region®] FdAd E4AE= AFEE 2 A5 E, 54, =434 2ETo] dddE
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CH Myf6 - Mspl PCR-RFLP
Myf62] 5 regionel U&= A71sv7E ColA TE ®M¥E transitiono] 9 a)A vEh}E=
Polymorphic site7} B 129 v} A tH(Ernst CW, Rothschild MF 2], 1994). o] E <] J-o] A
= Myf6 328 FAFHAAZAY] F&AS FFaet7] 9184, Intron 1 F91¢] BseRI
polymorphic site®]o] F7}& 5 regiond WolE F7I2 HAFHFIL, LoA Hid vz
T9F APE FAsA AP A3 Mspl &4 Aol webd =7 et band
s 78T F A PCR ¥HS-A] primer= Forward(5' - AGC
CTG AAA GTC ATG TAT AAC C - 3, 22mer)9} Reverse( 5 '- TAC CAT CAC
TCC CTG GAT ACA A - 3', 22mer)= A&kl 242} 1p0(20pmol/pl)® A 7Fekelar, =1
oo whg H7MES 10xPCR  buffer(100mM Tris-Cl; pH 8.3, 500mM KCl, 15mM Mg2Cl)
210, 10xdNTP mix(each 25mM) 2ul, 10xEnhancer 20, Tag DNA polymerase(5 unit/ul;
Genenmed) 0.2x0 ¢} ddH»0 10.8u¢, Template DNA 1x0(2F 100ng/1l) A T}.
PCR 4Wkgo|+&= GeneAmp PCR system 2400(Perkin-Elmer Co., USA)7]7]1& A}838}% a1,

PCR WFSZ7AL 94Tol|A 587 pre-denaturation 3F F 94Col A denaturation 303,

it
%

annealing 60C 30%, extension 72T 1¥%#& 3 cycle® 3ol 30cycled ®HE-3 3 Last
extensiong 72Tl A 10222 3dto] PCR ®E&S FTHE3FIAT

ol& A &r¥ Myf6 5 promoter regione Mspl A3aiAZ A&ttt Mspl enzyme #
g H7FES Mspl enzyme 0540(10 unit/g¢, NEB(New England BiolLabs)), 10xEnzyme
bufferE 1x0, ddH:0Z 350, PCR product 5% % volume®] 103t o] T&&ES 37T
Incubatoroll /] °F 3A17FE<¢F WhS-A1 7] a1, 1% Agarose gelS o] &3lo] 2] band pattern

S &l th(Figure 1-13).

<— 750bp

<4 500bp
<4 250bp

¢ccC cb b Cb C€C CC CcC DD cC

Figure 1-13. Results from the Myf6 - Mspl PCR-RFLP analysis.
C Aeclle = 713 bp, D Aelle = 459 bp + 254 bp
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Myf6 - Mspl PCR-RFLPE &3 #4449 £423 SNPE FTHo=Z Al 749 #+d49
of B5 #EH AT band7t Zel= FEje} b= FEfel wEkM D allele(459bp, 254 bp
band)¥ C allele(713bp band)® 3 om, Fd29S CCe CD, DDE X3t} o] <
< BRE F A Ay AT =

Myogenin®@} m}3H7FA] 2 Myf62] 5° promoter region®] SNPE Ao & &l FAFdAd
e ok wgo R tdetA gAstn wd 5 YA HA o] FHA ezl Myf6

5 promoter region® FHAE FEAAE = myogenin® Myf6 Intron 1 H o] 2
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Table 2-1, 2-23 %t}

Traits

L

=
Means * standard deviations.

Cross-sectional area of muscle fiber (/,zmz)

Total muscle fiber number (x10%)

LW at slaughter (kg)

Age at 90kg (day)
Average daily gain (g/day)
Back fat thicknees (mm)

Table 2-1.
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Figure 2-1. Scheme representiry construction of pedigree.

Table 2-1+= Yorkshire& 1327 3 A58 2 A TEA Aol 2000 F =5
FAAAG LA Yorkshired 1407579 w853 dFSAF(g/d) 8659 + 1065,
kg =2d#(d) 1470 + 125, RASA L (mm) 13.77 £ 29, T 545 (kg) 95.7 £ 126 °| %
o} oo} vluLste] 2 AFNA e A S AT T (g/Y) 909.39 + 141.66, kg =Fd &
(d) 14941 + 11.39, XA S5 AW (mm) 12.30 £ 247, T&5AS(kg) 101.90 £ 1021% 7|EH

TS A F(g/Y) 980.45 + 110.72, Pkg =LY
1.87, €8 A% (kg) 10553 + 1047°]H, A= 830.04 + 143.12, 15156 + 1154, 12.76 +
260, 10044 + 97607, dHA o] B9 dFTAFolH kg =EAdH, dBATS FHA
of Hla] "WolAl= Aow yrwow SANTFAE FHARY =A yehy vureEAH g i
o] o] FolA AL SFS HolFAT

ZAGASA 2G5 B AR E el g2 ARl foa7t e @

—~
e
—_
IS
IS
(=]
Q0
©
—
o
o,
offt
A
.|_4
~~
=
g
—
—
o
=~
I+

+

_50_



Table 2-2. Growth performences and histological characteristics in Yorkshire male and female™

Traits Male Female
LW at slaughter (kg) 105.53 + 1047 10044 + 976
Age at 90kg (day) 14408 + 9.15° 51.56 + 11.54°
Average daily gain (g/day) 980.45 + 110.72° 880.04 + 143.12°
Back fat thicknees (mm) 11.04 + 187 1276 + 2.60°
Total muscle fiber number (x10%) 1212 £ 56 1235 + 49
Cross-sectional area of muscle fiber 3913.7 + 140.0 3967.0 + 121.2

(¢m”)

&> Within same rows, means with different letters area significantly different (P < 0.05).

* Means + standard deviations.

or gred wAFAxte 8RS AAsta, SAZTHA AAZY AE EoEoEH
g8 v F e L7E AU o 7 Uds Aoy
WA g s Fdo #AAAE= PAAH 2R Landrace’t Yorkshireol H|E 9

3 Ao 7 BAEAC. =A=(Weight at slaughter, kg)3 95 A ZF(Average daily gain ,
g/day)ell Al Landrace’} -3 Ao = ElYEIL, o)== Landrace’} Yorkshireo] H] a4 k2
%I Zio] wE A AE] =AFE S ol Folxl Aew dAddn. vE AEvd ¥
AEgE 90kg =EY#H(Age at W0kg, day)olt} =& (Carcass percent, %)%= EA 2 #
o xk= AN FA A S &= Landrace’t B & 202 ##FEUT (Table 2-3)

258 A %= Landrace’} Yorkshire® .t} B $-53 Aoz #AHdut A5ddAS YedE
|2 %7 (Back fat thickness, mm)®t 54 ©@¥ A (Loin eye area, cm?) 2 &,
SAFANAE 2ol 7F flAA W AT G Ao A Landrace”’t €5 3sHA -3t
StA T §AWo| = Yorkshire’} Landrace® Ut ©f -3ttt &2 A5k AxjoA
Yorkshire”} B %2 tA 9 B 5=A(Drip loss, %)3 S (Lightness, L))ol dAH o=z & A

o] HYozH AW Landrace &20o] w-$- oEdSS X & AR}t o
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o
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-+ Landrace®] Mean Square #< =4, PSE =529 7|4 & YL, oA &F AA
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o
o SAAEI Aol ArH

ZA38FA ¢l W] A= Yorkshiretd Landrace 5 FZ ol A

tH(Table 2-4). tvt & LH(Total muscle fiber number, x1,000)9]4 Landrace”}

Yorkshireo] H]sjA ¢ & Ao® AFHYEH), o= A

Z7ht @7 AL F ok awel 248E e

(Cross-sectional area of muscle fiber, im*)t} 94 Z4(Muscle fiber number percent,

%)AAE Z AoVt e Aoz #AFFEAG,

Table 2-3. Growth, carcass and meat quality measurements in Yorkshire and Landrace

AR Bus =SAIU =540 YERE 5 e o Al

rr

Zpol7b gl Aom BEEA

o9 Fhz Ae 453

EENEL

Breed Yorkshire Landrace

Weight at slaughter(kg) 101.4 + 0.85° 109.3 £ 1.43°
Age at slaughter(day) 1752+ 0.51 173.7+ 0.86
Age at 90kg (day) 159.5+ 1.03 1492 + 1.74
Average daily gain (g/day) 791.1+ 9.35 838.4+ 15.77°
Carcass percent (%) 73.77+ 0.22 74.13 £ 0.37
Back fat thickness (mm) 15.09 £ 0.43 1436+ 0.71
Loin eye area (cmz) 43.92 + 0.52° 49.14" (0.86)
Drip loss (%) 4.88 + 0.20° 6.69+ 0.33
Lightness (L") 47.89 £ 0.20° 50.47 £ 0.34°

“b" differenct superscript differ in the same row (P < 0.05)
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Table 2-4. Muscle fiber characteristics in Yorkshire and Landrace

Breed Yorkshire Landrace
Total muscle fiber number, (x1,000) 1164+ 19.1° 1267 £ 33.5°
Cross-sectional area of

R 3848 £ 49.6 3948 + 87.6
muscle fiber, (um’)
Muscle fiber number, (No./mmz) 266.1 = 3.34 2574+ 5.89
Muscle fiber number percent, (%)
Type 1 8.30+ 0.29 8.82+ 0.52
Type Ila 10.36 = 0.35 9.49 + 0.63
Type IIb 81.34+ 0.39 81.77+ 0.70
® differenct superscript differ in the same row (P < 0.05)

AdE Zo)lE B4 gt Yorkshire ToAA<= F

Expl, Exp2, Exp3® WEHATE. Landrace WA= 2719 dAxrt

Exp2 Uehle] 253 E son, Ydde dude B4

(1) Yorkshire WollA veft= Axpd A
Yokrshire Wol A+

o,
M

A
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rd

vebd 5 Sle
ESA7IY A (s AR
olE Eo°]7] #IshA
AAT el A 37Re] AAR7E LAl ol &

b =

3L —Z
A !

o]0 77 o]%

A )\}\-L

Z 379 dAx7F gt o2 Expl® Exp29t Exp3® LeEFS

oﬁi’

Aol Ay FAAN Exp2et Exp3el JNAIEo] Exple] Aol HlsiA A G5l 4t

S HAA HEAAA = oz BEEHA
(Age at 90kg, day)SolA AlZ o] wj$-
w9 Az 53 SHgEA

W AzsA vdebgrh olge 2
Aol AAHoE AAL EHA L
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A 23

tH(Table 2-5). A4 33

A = (Weight at slaughter, kg)¥ 93354 % (Average

[eJKez]
A X
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o SAHZE
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Table 2-5. Growth, carcass and meat quality measurements in Yorkshire

o
[

o

ofy

O~
AT

) tHTable 2-6).
72 AZAA oA

Exp Expl Exp2 Exp3
Weight at slaughter (kg) 109.5 £ 1.60" 96.5 £ 1.44° 100.4 + 1.08°
Age at slaughter (day) 172.3 + 1.14° 174.8 + 1.03™ 176.8 +0.77°
Age at 90kg (day) 147.5+1.97" 167.3£1.77° 160.5 + 1.34°
Average daily gain (g/day) 946.0 £15.11° 757.1 + 13.58" 739.1 +10.27°
Carcass percent (%) 74.0 +0.50™ 74.81 + 0.44° 73.08 + 0.33°
Back fat thickness (mm) 20.33 £0.77° 11.31£0.67° 14.67 +£0.51°
Loin eye area (cm’) 47.56 +1.02° 42.28+0.91° 43.16 +0.70
Drip loss (%) 4.63 +0.38" 6.84 +0.34° 3.89+0.26°
Lightness (L") 47.05 +0.33° 49.58 £0.29" 4731+0.22°

*b¢ differenct superscript differ in the same row (P < 0.05)
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Table 2-6. Muscle fiber characteristics in different Exp in Yorkshire

Exp Expl Exp2 Exp3
Total muscle fiber number (x1,000) 1225 +34.1° 1105+35.8° 1159 +25.2%
Cross-sectional area of

) 3944 +93.2 3815+ 98.0 3813 +67.9
muscle fiber (um”)
Muscle fiber number, (No./mm®) 258.8+£6.37 267.1 +6.70 269.5 +£4.64
Muscle fiber number percent, (%)
Type 1 6.85 +0.55 10.43£0.57°  8.03+0.40°
Type Ila 1038 +0.68°  7.35+0.71°  11.80+0.49"
Type IIb 82.77+0.75°  82.22+0.78°  80.18 +0.54"

ab,c

(2) Landrace Woll A yelyE Axpd o
Landrace WolAdE F 719 €27 99

Aol H-& A&3shd,
g/day), kg =&

oNA = FAWE

4

#2 = At (Table 2-8).

o,

Mol A= Yorkshire®] 1xpd B] s}

HHHPT, F ZAF5(Total muscle fiber number, x1,000)o 4 Exple] T

differenct superscript differ in the same row (P < 0.05)

=]
B4

d
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A5 (Weight at slaughter, kg)¥ L&5 2% (Average daily gain,
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A (Back fat thickness, mm)®} S41+ ©H A (Loin eye area, cm®)<] 4
2o BEA(Drip loss, %)3 42 (Lightness,
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Table 2-7. Growth, carcass and meat quality measurements in Landrace

Exp Expl Exp2
Weight at slaughter(kg) 1142 +1.97" 104.4+1.97°
Age at slaughter(day) 173.0 £ 0.84 174.4 + 0.84
Age at 90kg (day) 144.1 £ 1.99" 1542 +1.97°
Average daily gain (g/day) 898.2 +18.9° 780.4 + 18.7°
Carcass percent (%) 73.58 +0.31° 74.68 £0.31°
Back fat thickness (mm) 18.30 +0.75" 10.53 £0.73%
Loin eye area (sz) 5258+ 1.17° 45.80 +1.15°
Drip loss (%) 6.43 +£0.45 6.96 +0.44
Lightness (L") 49.95 +0.65 50.97 + 0.64
*b¢ differenct superscript differ in the same row (P < 0.05)
Table 2-8. Muscle fiber characteristics in Landrace
Exp Expl Exp2
Total muscle fiber number (x1,000) 1363 £45.6 1107 +59.1°
Cross-sectional area of
3884 +£122.3 4054 £ 159

muscle fiber (um2)
Muscle fiber number, (No./mmz) 260.9 +7.92 251.7+10.28
Muscle fiber number percent, (%)

Type 1 8.26 +0.56 9.71 £0.71

Type Ila 9.79 £ 0.62 9.01 £0.78

Type 1Ib 82.09 £ 0.90 81.28 +1.13

** differenct superscript differ in the same row (P < 0.05)

_56_



4) ZARF F -2V BE BAFTE F =ALFHY A4 Y
% F 2434 B4 F 245 2 2719 435 % 2AY 3B dny
A& AAET ol Fa AR B AVs #Edo] Ay 3 =ATEE E
g uf o] gd BAFAA el VExARR o]&Hi, HAMAFY HHow ZHS T4
= o2dRe 2R A4S 38 2 4 9k AREE olgd slolth EAAv:
Table 2-9,10,11% 2t}
259 e THF b A6l o)ste] ARHoith Table 2-9& ZHRFFE 254
FHdey B RAEAY Addds A% Aol AT HAAE 24T FE VISR
29, 9, 88 Al aFeR FEst 2R U 2548 2 =R nAe 9
Ao
Table 2-9. Effects of muscle fiber number on growth and carcass measurements
Class of total fiber number (X104)
High Middle Low
140~185 75~98
98~140 _
(391 20%) (391 20%)
Total * b
fiber, number 158 + 15° 121 £ 10 91 + §°
(x107)

Fiber area (ym’)

LW at slaughter (kg)

Average daily gain (g/day)

3654.16 + 526.07°

113.06 + 12.23

937.38 + 141.16

3863.87 + 565.49°

109.79 + 11.42

941.54 + 143.88

4495.16 + 366.33"

104.44 + 7.74

969.38 + 103.92

Age at 90kg (day) 147.63 + 13.24 148.15 + 1442 145.25 + 7.27
Carcass weight (kg) 84.75 £ 9.16 80.58 + 8.06 79.13 £ 6.83
Carcass percentage (%) 75.04 + 4.11 73.44 £ 1.57 75.83 + 4.98
Loin-eye area (cm) 57.09 + 5.13° 46.78 + 6.62° 40.58 + 2.88°
Live backfat thickness (mm) 9.27 + 5.16 11.94 + 2.67 11.61 + 1.77
Carcass backfat thickness (mm) 20.00 + 4.87 20.62 £+ 5.65 21.50 £ 2.73

* Within same rows, means with different letters are significantly different (P < 0.05).

¢ Means + standard deviations.

AaFolA 1F =2 & 158 £ 15, 121 + 10, 91 + 8=
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Table 2-10. Effects of muscle fiber size on growth and carcass measurement™

Class of fiber area (um2)

High Middle Low
Fiber area (un’) 4812 + 354" 39052 + 329" 3203 + 125°
Total
fiber number 108 + 25" 119+ 16 149 + 24
(<10%)
LW at slaughter (kg) 108.19 +£ 9.32 109.87 + 12.79 109.06 + 6.72
Average daily gain (g/day) 965.88 + 137.98 945.00 + 139.79 929.63 £ 125.90
Age at 90kg (day) 145.25 +10.04 147.73 £ 13.64 149.00 £ 10.25
Carcass weight (kg) 81.00 + 6.82 81.62+9.39 79.50 +4.17
Carcass percentage (%) 74.90 £ 1.89 74.37 £3.65 72.94 + 1.68
Loin-eye area (cm) 51.39 +10.82 46.37 +£6.50 47.61 +7.90
Live backfat thickness (mm) 12.31+2.41 10.73 £ 3.66 12.51 £1.96
Carcass backfat thickness (mm) 20.88 £4.52 20.88 £5.52 19.75+3.99

* Within same rows, means with different letters are significantly different (P < 0.05).

* Means + standard deviations.
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Table 2-11. Effects of muscle fiber number and size on growth and carcass measurements™

Trait H-H H-L L-H L-L

Total fiber number (x10Y)  135.04 « 52 14327 + 4.1° 99.49 = 4.12° 113.4 + 5.25°

Fiber area (ym’) 4226 + 111° 3397 + 87° 4549 + 87° 3568 + 111°
LW at slaughter (kg) 111.68 + 3.95 112.15 = 3.10 106.92 + 3.10 106.63 + 3.95
Average daily gain (g/day) 935.88 + 48.59 934.15 + 38.12 978.23 + 38.12 923.25 + 48.59

Age at 90kg (day) 151.75 £ 4.42 14738 + 3.47 14546 + 347 146.75 + 4.42
Carcass weight (kg) 84.50 + 2.86 81.92 + 2.25 80.00 = 2.25 78.13 £ 2.86
Carcass percentage (%) 75.73 £ 1.07 73.11 £ 0.84 7488 + 0.84 73.35 = 1.07
Loin-eye area (cir) 57.14 + 2.02° 4846 + 1.59° 45.12 + 1.59" 40.49 + 2.02°

Live backfat thickness (mm)  10.92 + 1.15 12.56 £ 0.90 11.15 + 0.90 10.24 + 1.15
Carcass backfat thickness (mm) 20.13 + 1.81 19.69 + 142 2138 + 142 21.63 £ 1.81
pHasmin 6.14 = 0.06° 594 £ 0.05* 6.09 + 0.05° 6.15 + 0.06"

* W1th1n same rows, means with different letters are significantly different (P < 0.05).
Least square means =+ standard error
* H-L - High and low group by total fiber number
H-L - High and low group by fiber area

_59_



Table 2-11& 99 A3

T
il
o

0

e
g

ol

o))

o

el
i

o= ¢Fe] Table 2-9,109

ol DIF w2 = 13504 + 52, 14327 + 41,
o7 4226 + 111, 3397 + 87, 4549 + 87, 3568 =

=
=)

R

ATl
NAF(kg)S AT/ 22 A Baso] C, DIFHET}

=2
Rzl

-

Ju

=
=

A4 BojF== Aol

oA D1

o]

1

=
o,

=l
=}

=

o

ATl
Agol 7hd AL e YETHP < 005),

=

=3

R
L

[e]
g

o 3t

o WE ZAKF(x10Y
99.49 + 4.12, 1134 + 5252 YEWTHP < 0.05). 24557 2o =277 2+ Bago] &

Az 7He

q

= et

=27] (um?)

D& ol
1112 ey}

=
h=]
A

s
o
R

o

=

_]

A
=t

5
L
.

z}

Ar7|17y & Cawol 7V =4 o

A7 7F EAA 7 =gkth o= 9ke] Table 2-9,109]

oF

o)

No

o
0
T
o)
e

]

A
=t

L
.

>3 A7]7}
=R S (kg) 2

TC 5

PR

A= SRS B aEe] e, A

1l

%
o2 A7|7F Zobxth

& O foH zel(P < 0052 e

o<

Table 2-11¢] ZA¥}o} w}

[e)

.

A (cm')
ol 7}4 =i, B, C, D%
-9
= AEolAM pH7L

(e}

pHus

=
hED

=
=

& RgBBAC

A

puL
o

R

-0.57, P < 0.0001)

A7)k Fo]FTHAAP < 00D Aol YERNT 18a v

_%_
o A= kel Table 2-129] Ao} o] A 1

_]

S
=

omn, i

o)
A

A ol

2

e It (Table 2-12).
J
kTt

94
R

K

o)

Boelge ] HAE 25 RAgAE

Q)
=

en, PSES9 284S &

2~
T

H
=

il

HAE A

g

=0

<

2ol

ol

ol

_60_



Table 2-12. Effects of muscle fiber number and size on growth and carcass measurements

Total fiber number Fiber area
Fiber area -0.57" -
Total fiber number - 0577
Loin eye area 0.66" 0.22
Carcass weight 0.25 -0.04
Live backfat thickness -0.03 0.04
Carcass backfat thickness -0.12 0.06
Average daily gain 0.01 0.04
Age at 90kg 0.01 0.02
LW at slaughter 0.30" -0.15
Carcass percentage 0.15 -0.03
PHusmin -0.14 0.14

#(P < 0.01), **(P < 0.001), ***(P < 0.0001)

b EAGAA) BE S54F L 2HGH LR

) f44 B34 BT 24

S ATl A AT el AEEE R ASEE SE5H ddddde] duds £4

sk ol THAIAN VAR FRAAAE A ALHL, o FAAEY BIA
(Polymorphism)& #4819t olel A4Sl G843 24443 BHad 94 2 24
A9l WEYREe] ARy BAL Fael BAGAA AW A4S dZsn, T84

S AE3IT. vrd AL SNP(single nucleotide polymorphism)ol] 2leiA yeld 4= =
GG Apoleh o] wE A Bd FEo AolE AR Ao mA, o] g Apolr}
/3% £AAQ el ou gt FEgFS WA =Tl whebA FAFHAARA S A Vb
Aol dtkar B g k. B Aol Al fr(muscle fiber) |43 3 FRF2H9
AME FHM MyoD gene familys FEFHAA HAodom AdAsiiv. o

myotubedl A] muscle fiberZ¢] E3tol 713 & 95 sl myogeninel thak A 28 SNP

5 promoter regionol| A Braluia, P A3 FA o AR BEAES Fa mAFHAA

|
j
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29 7S d=eAnk. =3 myotube ©HAIOA] mogening] wE A= Aoz
4zl MRF-4(Myf6)°] vt AdS dAsta, 71Ee 28zl F 7B SNP(Mspl, BseRD %t
A AAAF S FA3AY vpA oz A x| WA A A HAnke] AX oy {3

A5 S ExetE Aow deld Pit-1(PROPD A A¢] SNP(Mspl, Rsal)9 & 2 3}

7F Myogenin 5’ promoter region
A= W Myogenin — BspCNI PCR-RFLPol| ¢ @23 xS BW Landrace®
# Yorkshired o7 oA TTHHAAE el 242 15 Uﬂ
o] Z}7bol FEolA TA%SF 24% 62%<F 33%E UEIUAon FEEE
ol7} i Aoz #AEATh(Table 2-13) £ A9 tiido] H tiid+
7b T Akl vlste] predominantd frd2tz2 deo] AAgk olejgh ot
ool el fFrxte] #|a] Aol & Aol fste] Agow WHE FAA 29
71Ee] A A ARE S F s HolA AAMEME Fg A
717 ofrtm AztRT we Al fd wrh 43S e el the

Hoz @ BNE ANFH SA
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Table 2-13. Frequency of genotypes by MGS5 / BspCNI PCR-RFLP analysis

Genotype Gene frequency
Breed N
CC TC TT p q
135 50 1
Y orkshire 186 0.86 0.14
0.74 0.24 0.02
40 26 1
Landrace 67 0.79 0.21
0.62 0.33 0.05
175 76 2
Total 253 0.84 0.16
0.70 0.27 0.03

p is C gene frequency and q is T gene frequency

N is Number of pig
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L) Myf6 intron1 region

Yorkshire & Wl Myf6 - BseRI PCR-RFLPo| <3t fdxge] Wxs BH AAFAAE
o] ZF 3F7F #AEEJowH, ABS BBRHAAAC] A7 30%¢ 67%E YERH ATHTable
2-14). o|n] FF3re] vuE FalA FHAE ] Aolrk flvka WX A3, myogeninol A
el vhA | Landraceol A o] WHEFU S21 FA2 Qg AlE Al7|sHAl &7 9l8iA

Myf6o] that #2418 Landracedl A& 9| 7b glota dbste] A A shA] gkt

Table 2-14. Frequency of genotypes by Myf6 / BseRI PCR-RFLP analysis

Genotype Gene frequency
Breed N
AA AB BB p’ q
3 60 121
Yorkshire 184 0.18 0.82
0.03 0.30 0.67

p is A gene frequency and q is B gene frequency
N is Number of Pig

cH Myf6 5 promoter region

Yorkshire ¢} Landraceo] thaix EF A A3 Myf6 - Mspl PCR-RFLPe| 23 FHdA¥
= TTHAxE o] 251mke] o] RAl el A =7 127F #FEAoen, 7 H%7t 6% %
ATk CC FHAAA ] 58%, TC FHA ] 36%=2 217 %2 ArH(Table 2-15).

T
H

fs

i
o2
)

Table 2-15. Frequency of genotypes by Myf6 - Mspl PCR-RFLP analysis

Genotype Gene frequency
Breed N
CccC CD DD p q
125 57 4
Yorkshire 186 0.83 0.17
0.69 0.28 0.03
18 39 8
Landrace 65 0.58 0.42
0.34 0.48 0.18
143 96 12
Total 251 0.76 0.24
0.58 0.36 0.06

p is C gene frequency and q is T gene frequency
N is Number of Pig
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kA C FA2 9%=7F 076, T Fdx Q=7 0242 319 v&& Yepideh 28u
Yorkshire®] CC ##xzx8o] 69%, TC FHAHo] 28%% i, Landraced CC A A+3 o)

3%, TC A4%0] 48%% BFPowd Ex7ee §a48 Nwsl ug Aol7h AR
gol AL o Arwoni oS F/we WEolE ¥aE 5 AW, WA

<
T
ol WA Wt SUF Tl FU Ads B A o g

iu)
i

2h) Pit-1 - Mspl polymorphism

A WA 21 Yorkshire®t Landracetfoll A A%+ Pit-1 - Mspl PCR-RFLP & %3
AAE BEAA3 FE78 2 W=7 thA Zol7b Atk Yorkshired 29+ C alleled}
D alleleo] °F 1:1¢] Hl& = Yepg o=z, Al 7he FHdAF o] Z; 1:2:19] °l &S BT o
o}= tt2 7] Landrace= C allele? D allele®] 2:39] H] &S How, G238 Hlxo|A =
Zy7kol 15%, 47%, 38% 5 HAth. 22y Landrace® 70|57} Yorkshireo] H|s|A =A|
2} , EES T35l BA59S A $ol= Yorkshired Ao} npzvA 2 Z FA2E
o Hlgo] 1:2:15 K tH(Table2-16).

Table 2-16. Frequency of genotypes by Pit-1 / Mspl PCR-RFLP analysis

32

Genotype Gene frequency
Breed N
CC CDh DD p q
55 82 49
Yorkshire 186 0.52 0.48
0.27 0.50 0.23
15 21 31
Landrace 67 0.38 0.62
0.15 0.47 0.38
70 103 80
Total 253 0.48 0.52
0.23 0.50 0.27

p is C gene frequency and q is D gene frequency

N is Number of Pig

o}) Pit-1 - Rsal polymorphism

i WA Q] Yorkshire®}t Landrace &254vle]ol tigh Pit-1 - Rsal PCR-RFLP #2412
3 E allele? F allele®] H]&o] of 828 #AZHr}. FF1bel ofike] Xol7b UAAARE FF
FrAdA@ el Landraceol A WA eF24el v]Fo] S vl L Aol= vWHEHIL & F

Jth EE #4383 EF fAA o] 27t 66%<9F 30% = #2= A ch(Table 2-17).
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Table 2-17. Frequency of genotypes by Pit-1 - Rsal PCR-RFLP analysis

Genotype Gene frequency
Breed N
EE EF FF p q
110 73 3
Yorkshire 186 0.79 0.21
0.62 0.33 0.05
52 16 -
Landrace 68 0.88 0.12
0.77 0.21 0.02
162 89 3
Total 254 0.81 0.19
0.66 0.30 0.04

p is C gene frequency and q is D gene frequency

N is Number of Pig

oA (Age af 90kg, day), YH=A| Z(Average daily gain, kg), #| & (Carcass percent,

%) o= YeRNSa, 5P AE A5 T4 (Back fat thickness, mm), &4t ©H A

(Loin eye area, cm2)°.2 YeUoern, &2 &5 BFH(Drip loss, %) 4

(Lightness, Lx)o 2 Yelfic}t. T3k =

fiber number, x1,000), =4 & (Cross-sectional area of muscle fiber, ym2) 18] &

WA 45 (Muscle fiber number, No./mr) 2 WERATE o]o] ] AF-A o] AZ24 <l
o

of e ¥4 Al 3AE BAllA tF72 S

O

AstA el dWgegro F A F9(Total nuscle

7}) Myogenin-BspCNI PCR-RFLP

Myogenin-BspCNI PCR-RFLPel ¢]&le] 83l 5 promoter region ©] SNPo|A] o]z
AxrE B4 A3 Myogenin® TT F+4A8-S Landrace®, Yorkshire® 7z} 15# vho] 3
ZE AT ook S AF TP v FHEIe Aeg a3 F4o] oHH], TT #4
A Ao dud A Aedtt. WA Yorkshireg ol Aol Aol 7

2

Foll= A o] CC FAAY ] ¢ Hold oz AFAHPo (P < 0.05), F
Adez & ouizt gl AdEo Aa, weA FAF 5o A3

H
™
A3 3 SHAE 5 FAAE Tl FEE AolE vElA deva B o5 o ey

of
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A5HA FAWE FAL TC FAxEe] CC FARG va) o g Ao e
(P < 00D, BAE WA G o 10% o3 FEAM TC #8430 o He Ao

Table 2-18. Effects of MGS genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Yorkshire

MGS5
Significance®
Variable CC TC

Age at 90kg (day) 158.5+1.24 157.0 £ 1.87 NS
Average daily gain (g/day) 820.9 +£9.63 812.4 £ 14.45 NS
Carcass percent (%) 73.77+£0.31 73.73 £0.47 NS
Back fat thickness (mm) 15.71 + 0.44° 13.60 £ 0.67" ok
Loin eye area’ (cm2) 4320 £0.63 44.81 £0.95 NS
Drip loss’ (%) 5.03+0.25 5.05+0.37 NS
Lightness® (L*) 41.03 % 0.40° 42.50 +0.61° *

Total muscle fiber number (x1,000) 1146 £23.3 1189 +36.52 NS
Cross-sectional area of muscle fiber (ur’) 3830 + 62.61 3824 +98.43 NS
Muscle fiber number,(No./mmz) 267.4+4.27 266.7+£6.72 NS

* NS is no significant, ** P < 0.01, * P < 0.05

b .
Taken on the longissimus muscle

2ol w5t §49 35 QA FA4Y BFAA QWA PSEES Bee] /| F ns
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g 6% 4 500l HFo] Euf, ®ggo] 6%0]olal o] AL 450 Thrke-
Aoz YehykEd, olgd Ay AW LandraceF oA oF 50% 4 =7} PSE =5
A& ol HAASQ §d W7F o] WA vEhd Aow ddEth webd Ao
Landrace &< #FAA@ we A%, 5 2 S2FA AA daix & o7t gldA
b A% JjA|4 7 Yorkshireo] Hl&] @A 3] H i, PSE =59 Hl&o] 50%0 gl AS

werstel 371 Agol sTAa AR,

l

fu

Table 2-19. Effects of MGS genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Landrace

MGS5
Significance”
Variable CC TC
Age at 90kg (day) 149.26 + 1.69 147.96 +2.18 NS
Average daily gain (g/day) 847.1 +£16.70 836.0 £21.51 NS
Carcass percent (%) 74.25+0.28 73.85+0.35 NS
Back fat thickness (mm) 14.89 £ 0.65 13.38 £0.81 NS
Loin eye area’ (cm2) 48.41 £ 1.08 50.06 = 1.34 NS
Drip loss® (%) 7.10+0.41 6.11+0.51 NS
Lightness’ (L*) 46.03 £1.01 4401 £1.26 NS
Total muscle fiber number (x1,000) 1219+47.3 1243 +58.6 NS
Cross-sectional area of muscle fiber (pzmz) 4025+ 131.1 3898 +£ 162.5 NS
Muscle fiber number,(No./mmz) 256.2 + 8.37 2548 +10.38 NS

* NS is no significant

b .
Taken on the longissimus muscle
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o] 4¥ o] Yorkshired ¥} Landraced ol A ZAiE T&s HH F FFA ik A%
of Aol dou, AbS FHAA TC FHAPEel F o $AT 4

Landrace®] & A9 &A1 a4 F FFol T892 A& AP a4
of tslA A FAst7] EiA T EFEEFS Feta, FE0 JEhUYE AE AlAS F
AR S AAE A tH(Table 2-20). 71 AY dFS5Ald 59 AGIZAdAs F §4
A 718 zol7k glloen, 2 T3 Mean Squaredt©] Landrace® Q13 B2 3} {2 0]
=4 dEd AE AQded, F FAAE7HY Aol= fldh dARE, ASF A AW
T FA LR frelAE Kol TC fxarge] ekgka(p < 0.001), sS4 @9

S FEdAM TC Fdxde] F7A%es 42 + AAHP < 0.1).

[‘1(‘

iy
A
o,

Table 2-20. Effects of MGS genotypes on growth, carcass and meat quality measurements in

Whole Pig
MGS5
Significance”
Variable CcC TC
Age at 90kg (day) 153.8 £1.06 153.2+1.58 NS
Average daily gain (g/day) 817.8 +8.60 803.6 +12.82 NS
Carcass percent (%) 73.73 £0.25 73.53£0.37 NS
Back fat thickness (mm) 14.96 + 0.38" 12.96 + 0.56" ook
Loin eye area” (cm2) 45.51 +0.55 47.16 £ 0.82° T
Drip loss’ (%) 5.60 +0.22 542+0.32 NS
Lightness® (L*) 49.11+£0.23 48.94+£0.34 NS
Total muscle fiber number (x1,000) 1179 +£22.62 1229 £ 32.65 NS
Cross-sectional area of muscle fiber (pzmz) 3902 +£62.5 3821 +89.1 NS
Muscle fiber number,(No./mm?) 262.8+4.14 264.5+5.99 NS

* NS is no significant, *** P < 0.001, T P < 0.1

b .
Taken on the longissimus muscle
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Lt) Myf6-BseRl PCR-RFLP

Myf6-BseRI PCR-RFLPel| ¢]3le] #3l intrion 1 F91¢] SNPAA Aozl {28 4
A3 Myf6el AA Fdzrde] Al AAAlA 3FHel BEEA EdTh o9k 2
myogeninol| A ¢} w7 A 2 FAAG ol e FAIe] AFE 53 FAHo] oH 9], AA
AAg e g dae dad ZHAM Aesdtt. Myf6e] 4= A ASF AN

g7 e 2ol 7k AATH Table 2-21).

v

rlo
o,
o

Table 2-21. Effects of Myf6 - BseRI genotypes on growth, carcass, meat quality and muscle

fiber characteristics measurements in Yorkshire

Myf6 - BseRI
Significance”
Variable AB BB
Age at 90kg (day) 157.4 £ 1.68 158.1 + 1.25 NS
Average daily gain (g/day) 820.2 +£13.02 815.8+9.73 NS
Carcass percent (%) 7491 +0.41° 73.23+0.03° *
Back fat thickness (mm) 16.10 £0.61° 14.54 +0.45° *
Loin eye area’ (cm’) 42.84 +£0.82 44.00 £ 0.62 NS
Drip loss® (%) 4.66 +0.33 521+0.25 NS
Lightness® (L") 47.81+0.29 48.13+0.21 NS
Total muscle fiber number (x1,000) 1113 +£30.4 1174 +£23.1 NS
Cross-sectional area of muscle fiber (um2) 3879 + 84.1 3812 +64.3 NS
Muscle fiber number,(No./mmz) 262.9+5.72 268.7 +4.37 NS

* NS = no significant, * = P < 0.05

b .
Taken on the longissimus muscle
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BB f2x80o] AB fAAgo] H|A TAW= F7(Back fat thickness, mm)7} © k%
om SA7 @A (Loin eye area, cm)olAE FAH oz zol7b ATt AFEAH
(Age at 90kg, day)elt} 90kg =2 U= (Age at kg, day)s AZH A= F FAAS
Zrel Aol7b gl o, E=A & (Carcass percent, %)l A% AB F24Ado] ¢ =

2AH A, B Drip loss” , %)elth &4 (Lightness” L)oIA & 2ol 7 glol A F #4
AGzre] FAANAE Z Aol7b vk #dE, F A fF(Total muscle fiber number

<1,000) 59 2#HAQ HESAHL BB fFHAd ] AB FHAd e vl FAHor £

ot
g
o
Y,
&

Mspl RFLPS %3}o] yEld Myf6 5 promoter region®] SNP WHolo] 74 %}3
C allele?t D allele®] 328 W=7} FE 7] tha

P AAEE 2 ASEE, A AT ddEgEae Ay EHEARE FF571¢
2ol 74 AU .

W2 YorkshireZod| thal EXA34E B AFEdorE ZA & (Carcass percent %)<
Aot kg =FU#H(Age at kg ,day)?} €A F(Average daily gain kg)oll A+
AAE 7R zpol7k QST Al &S dAZ D A4S £33 FHAAF] 5% o
vrebydth AtSg Ao s SxWE T4 (Back fat thickness mm)ol A& @28 1re] A}
ol7} gigloy, A2 @A A (Loin eye areab ,cm2)olA = DD - AHo] thE £

of HlafA A Ao=w vrslxivh. SAHNAE AP Aol7t gl o, xA 84
ol W HgE 5 Zolrt gl vyukt DD #FAAEHo] F A5 (Total muscle
fiber number ,x1,000)0 4 FXA o2 & FAAFERT =4 HEIH oY Folxt= gle
Aoz ¥ E A (Table2-22).

Landrace® < @4 ko] ZAA FHAE3Ee] AFol7F veuA] e kth(Table2-23).
uebd Qs Abadd B Sd, A B B FAAPE R Aol b Lol

2)
A A 2 2 AREE 5 T shuel =4Sl

YorkshireZ# Landrace®< %33 |
A D FAAS F3tetE CD +4&4d8 3 DDFAAE] CC FAAF BT A8 A #2d
AL Astae e QA dEdAdE FAAEE] Zolrt gl ez BEAHAY

(Table2-24).
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Table 2-22. Effects of Myf6 - Mspl genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Yorkshire

Myfé6 - Mspl
Significance’
Variable CC CD DD

Age at 90kg (day) 158.5+1.25 156.6 £ 1.73 160.3 = 6.40 NS
Average daily gain (g/day) 813.2+9.50 832.4+13.21 784.1 +48.70 NS
Carcass percent (%) 7322030  74.73£042°  76.64 +1.54° *
Back fat thickness (mm) 15.66 £ 0.65 16.22 +0.83 15.61 +2.80 NS
Loin eye area’ (cm’) 43.94+0.62"  42.92+0.86°  50.03 +£3.16° *
Drip loss® (%) 5.10 +0.24 4.91+0.34 549+ 125 NS
Lightness” (L") 48.05+0.21 4792+029  48.18+1.07 NS
Total muscle fiber number

1174 £23.4 1118 +31.8 1281+ 1104 NS
(x1,000)
Cross-sectional area of muscle fiber
() 3809 + 63.5 3889 +87.2 3837 +£302.6 NS
Muscle fiber number,(No./mm?)  268.6 + 4.33 263.0+5.94 266.0 +20.6 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle
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Table 2-23. Effects of Myf6 - Mspl genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Landrace

Myfé - Mspl
Significance’
Variable CcC CD DD

Age at 90kg (day) 149.6£2.55  148.4+178  148.7+3.83 NS
Average daily gain (g/day) 864.7 £25.2 836.3+£17.6 823.4+37.8 NS
Carcass percent (%) 74.80 £0.41 73.90 £0.28 73.63 £0.61 NS
Back fat thickness (mm) 1431+0.99  13.83+0.67 1592+ 148 NS
Loin eye area’ (cm’) 48.82+1.59  49.74+1.08  49.33+238 NS
Drip loss” (%) 6.53+0.63  6.74+043  7.01+0.95 NS
Lightness® (L") 50.78 £0.88  50.90+0.60  48.88+1.32 NS
Total le fib b

o muscle  Aber MUMDCT076+749  1235+£522 12284992 NS
(x1,000)

-sectional f le fi

(Cmf)s sectional area of muscle fiber 500 0075 3922041447 412842749 NS
£
Muscle fiber number,(No./mm?) 25444132 254.9+9.2 247.5+17.6 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle
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characteristics measurements in Whole Pig

Table 2-24. Effects of Myf6 - Mspl genotypes on growth, carcass, meat quality and muscle fiber

Myf6 - Mspl
Significance’
Variable CC CD DD

Age at 90kg (day) 154.4+£1.28 1532+ 1.34 153.0+£3.61 NS
Average daily gain (g/day) 812.6 £10.3 815.9£10.8 797.5+£29.2 NS
Carcass percent (%) 7320+0.29°  74.09+0.30"°  74.44+0.82° *
Back fat thickness (mm) 14.11 +0.46 1439 +0.48 15.05+1.30 NS
Loin eye area’ (cm’) 4620+0.67  4580+0.69  4825+1.87 NS
Drip loss® (%) 5.53+0.26 5.56 +0.27 5.71£0.74 NS
Lightness® (L") 43.16+£0.50  43.68+0.52  40.74+1.41 NS
Total muscle fiber number

1212 £27.5 1181 £27.4 1219 +70.3 NS
(x1,000)
Cross-sectional f le fib
(;gf)s SCCHONE e OF MUSEE T 38664755 38744755 401741939 NS
Muscle fiber number,(No./mm?) 265.1 £5.07 262.0 £5.07 255.0+13.0 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle
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2l) Pit-1 - Mspl PCR-RFLP
Pit-1 FA Al A YEFY SNP 5 Mspl RFLPE 243 A3 vebd A 719 fd23<
1

CC s} CD, DD C alleles} D allele®] 4t Rlx=7F A9 L= #dgo=s, 1:2:19] A
o Btk ARt o] fAAg s 4 R Asgd At el o

L < s =1 v
FgAe] A B Ayde Fazre] dA#Adol =A ¢l o=

= A

Table 2-25. Effects of Pit-1 - Mspl genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Yorkshire

Pit-1 - Mspl
Significance’
Variable CcC CD DD
Age at 90kg (day) 159.8 + 1.88 159.0  1.51 154.7+1.98 NS
Average daily gain (g/day) 812.3 + 14.47 816.8 £ 11.61 827.1 £15.25 NS
Carcass percent (%) 73.90 £ 0.47 73.78 £ 0.38 73.88 £0.49 NS
Back fat thickness (mm) 14.92 £ 0.68 15.24 £0.55 15.03+0.72 NS
Loin eye area’ (cmz) 4427+ 091 43.93+0.76 43.11+1.00 NS
Drip loss” (%) 5724036 522029 4.22+0.38 NS
Lightness® (L") 48.25+0.32 48.13£0.25 47.81+0.33 NS
(TX"ltf‘(l)OO)m“Sde fiber  number 59, 358 1160 £ 27.9 1145 £37.2 NS
(C;H‘l’f;'sec“"“al area of muscle fiber 5746 4 96,1 3838753 3909+ 100.1 NS
Muscle fiber number,(No./mm?) 269.1+6.58 266.1+5.15 265.5+6.90 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle

A AFE 3 myogeninely Myf6e] thadEo] Yorkshired WeollAd & 3 A
Aol diA A= Aoz FFEHE FHo HlsA], Pit-1 - Mspl RFLP #4243 Yebd

g5 FAe AR A g Ao FAHYTHTable 2-25). 4B E Dot A

Y
>

Ho
oft
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Table 2-26. Effects of Pit-1 - Mspl genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Landrace

Pit-1 - Mspl
Significance’
Variable CC CD DD

Age at 90kg (day) 146.8 +3.24 147.9£2.32 150.6 £2.27 NS
Average daily gain (g/day) 820.1 £32.1 851.5+£23.0 846.8 £22.5 NS
Carcass percent (%) 73.72£0.53 73.90 £0.38 74.46 £ 0.36 NS
Back fat thickness (mm) 1624+120°  1522+087"  12.63+0.81° *

Loin eye area’ (cm’) 50.13+2.06 4881149  48.88+1.40 NS
Drip loss® (%) 6.41+0.79 7.11+0.57 6.51 +0.54 NS
Lightness® (L") SLI1£1.14  50.90+0.83  49.82+0.78 NS
Total muscle fiber number (x1,000) 1254 £ 80.1 1172 £ 68.6 1247 £59.1 NS
Cross-sectional area of muscle fiber (umz) 3845+ 218 4231+ 187 3902 + 161 NS
Muscle fiber number,(No./mm?) 257.0 £ 14.1 242.6 £12.1 261.8+104 NS

* NS is no significant, * P < 0.05

® Taken on the longissimus muscle
LandraceZ ol A% GA] Sx9= =7 (Back fat thickness ,mm)7} DD #dAd o] thx gk

HEE AS A9lstal= Yorkshire T3 v/ R gidd e Addel Sl

=
Aoz HEH A (Table 2-26).
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Table 2-27. Effects of Pit-1 - Mspl genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Whole Pig

Pit-1 - Mspl
Significance’
Variable CcC CD DD
Age at 90kg (day) 1554+ 1.61 153.9+£1.36 151.8 +1.64 NS
Average daily gain (g/day) 800.5 £ 13.1 815.5+11.0 820.8 +13.2 NS
Carcass percent (%) 73.64 +0.37 73.56 £ 0.31 73.80 £ 0.37 NS
Back fat thickness (mm) 14.44 +0.58 14.78 £ 0.49 13.74 £ 0.58 NS
Loin eye area’ (cm’) 46.67+0.86  46.07+0.71  4542+0.84 NS
Drip loss® (%) 6.13+0.32 5.71+0.27 484+032 NS
Lightness® (L") 4340+0.64 43414054  42.61+0.63 NS
Total muscle fiber number (x1,000) 1214 +£32.7 1181 £29.0 1190 £32.9 NS
Cross-sectional area of muscle fiber (umz) 3775+ 88.9 3943 +78.9 3906 +£90.0 NS
Muscle fiber number,(No./mm?) 265.9+5.99 259.4+532 264.6 £ 6.07 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle

Yorkshire %3 Landrace® F3sle] 43 Holk ZAie=

2 W AR FAAES 4FEA, HIE, §Q, 2R B 5 wE gy

18

A Yorkshire &1 £2413]
Aol Aol Qe Aowm AAHJTHTable 2-27). °o]&M Pit-1 A=Al Mspl

polymorphism= & Aol A Hx2 2 st 244 A #AS TAFAAZAN, 53] 4t
&

594 2 A0 BAR FA4ZA 1 2ol
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o}) Pit-1 - Rsal PCR-RFLP

Pit-1914 Yephd E 3hpe] SNPS! Rsal polymorphisme 413 23 E allele?} F allele
2 A=A = EE, EF, FF Al 71¢] fxxdo] vebytch. ey o4k il el A
FF 4Ax38& % 254vte] S|4 Yorkshireo| A vt 3vte] 7} #2325 Qa, whebs 1283
AZPA, A5Ed 9 4, 22 dd FAAEE A
HAAF ¢toll A YElE Mspl polymorphism ¥4 A3tet nlz7A 2 F
Apeo] AfAo] gl oz #FEJH(Table 2-28,29,30).

BA

Table 2-28. Effects of Pit-1 - Rsal genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Yorkshire

Pit-1 - Rsal
Significance”
Variable EE EF

Age at 90kg (day) 157.0 = 1.30 160.0 + 1.53 NS
Average daily gain (g/day) 827.2+9.76" 797.7 £ 11.5° *

Carcass percent (%) 73.83 £0.33 73.65+0.38 NS
Back fat thickness (mm) 15.42+0.48 14.75 + 0.55 NS
Loin eye area’ (cmz) 43.61 £ 0.67 43.89+0.77 NS
Drip loss® (%) 5.12+0.26 5.03+£0.30 NS
Lightness® (L") 48.13£0.22 47.85+0.25 NS
Total muscle fiber number (x1,000) 1140 = 25.0 1181 +£28.3 NS
Cross-sectional area of muscle fiber (um2) 3861 +£67.6 3801 +77.3 NS
Muscle fiber number,(No./mmz) 263.6 +4.62 271.6 £5.24 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle
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Table 2-29. Effects of Pit-1 - Rsal genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Landrace

Pit-1 - Rsal
Significance”
Variable EE EF
Age at 90kg (day) 1489 +1.51 148.6 £2.67 NS
Average daily gain (g/day) 840.2 +£15.02 845.5+26.41 NS
Carcass percent (%) 74.24 +£0.25 73.67+0.44 NS
Back fat thickness (mm) 14.42 + 0.58) 13.83 £ 1.04 NS
Loin eye area’ (cm’) 49.13 +0.95 49.08 +1.71 NS
Drip loss” (%) 6.91+0.36 5.94 +0.65 NS
Lightness® (L") 50.9 +0.52 48.8+0.93 NS
Total muscle fiber number (x1,000) 1221 +42.2 1244 £72.8 NS
Cross-sectional area of muscle fiber (umz) 3988 + 117.5 3958 +£202.8 NS
Muscle fiber number,(No./mm?) 254.7+7.48 257.0+£12.92 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle
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Table 2-30. Effects of Pit-1 - Rsal genotypes on growth, carcass, meat quality and muscle fiber

characteristics measurements in Whole Pig

Pit-1 - Rsal
Significance”

Variable EE EF

Age at 90kg (day) 153.1 +1.03 155.2+1.48 NS

Average daily gain (g/day) 817.9+8.31 797.5+11.85 NS
Carcass percent (%) 73.73+£0.24 73.49+£0.34 NS
Back fat thickness (mm) 15.54 £0.37 13.96 £ 0.53 NS
Loin eye area’ (cm’) 45.97+0.55 46.14+0.78 NS
Drip loss® (%) 5.64 +0.21 5.33+0.30 NS
Lightness® (L") 43.24 +0.41 42.85+0.59 NS
Total muscle fiber number (x1,000) 1183 £22.1 1218 £30.5 NS
Cross-sectional area of muscle fiber (umz) 3894 + 60.59 3850 + 84.19 NS
Muscle fiber number,(No./mm?) 261.3 £4.05 267.4+5.63 NS

* NS is no significant, * P < 0.05

b .
Taken on the longissimus muscle

5 o = AR E y pal
Ao e oz gloka AbnEe] sk ettt
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3 ASFEA #4E FX FAA AT

Myogenin® 7%, Landrace® ¥ Yorkshire® ¥ F%£& ¢4 4428 2342 FAH&) &
A¥ oA A3k npe} o] TC A8 o] CC FHAAH ol sl g Dol A= zFo] 7k
glod, Asddole SAYST FAZ O Gl T4l @Al o Z Aow vy
Eg TCHAAE R CCRAaad e 54 F4 d5oA o7t et &= 2oz v

ik, oleld ARES FHatel HW TC FAAR A9 CC FAAD vete] A

Myf6°] 79, myogenin 3 wizt7hAl &2 A& del GaFs v AH, BB 823 AB
AAEEG SABST FA7F o GhA AT =3 SHoy AFE A FAAE 72
o] #pol7} glok= Aol #AFAT, TN EH myogenin®] TC FHAE 7 FAFSHA Myf6
°] BB Fd&& o] AB frdatddel vlgte] A3 & zol7t flowA, o we A
FE U g da, s-29 Aste b A s Aoldta #dd 4 Utk o= Myf69
Aol myogenind F7HAl frHEds & F dve RS PR YE F=
A7 d vk wEA ol: SR B
promoter region?] SNP H oA yelhd TC F31A8 3 A Myf62] intron 1 F$1 9l A

Uehs BB faAd0] B3 £AFARZA B8]0 AFshrtn Axe

TS

2o ¥& Wl Porcine myogenin 5’

2

o EXGAAY A% 2 AF
1) BFEAGARY B4 AE

71 Myf6 x Myogenin Haplotypes
A Aol A ZAERESIS BHEE FARE dAE A, FERFHAAE AAs] FAA
Axpole] we FAAPES 2GSt o FHAP WE A, A5 E % SHd%e A
Aste] BAFAAE AASATE 1 AFREA A AN FAA AFA BE
Porcine myogenin 5’ promoter region® SNP site?} 710 &7 Myf62] intronl 9
SNP7} A H AL HFA o2 FAFAAEEA AAEHAJT. o5& A&3st7] S o
= A 59 ZAFAAEA AFEA A5 dart AdAnh olE 934 myogenin
ANA= TT FAAEE AQdsta myfeollr= AA FHAE S ALd TCS CC, AB¢ BB
FAAE ] 3 Haplotypeg W=t Haplotypel ® ABCC, ABTC, BBCC, BBTC = 4
Mol Fo] vkt ol& 4709 Haplotypes 41 ATolA Add A} mprtA= A

ol

o

o
A&

ML

o
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g FAAEAY F88S
AHFLe oA AFoA WU NE myogenin EAF A XS Yorkshire®t Landrace & &
ol dsiAd AAIgE A3 Landrace Ao JHAIG A1 o] A< SHAEAR Q]
o]F AAHE Myf6 A thajrs EAS AAEXH| ‘3}9}5_’, w2} 4] Haplotypeol o &
A E v 7R 2 Yorkshire &0 diasi A st AAJ = QA F 1815 disiA &A= At
o A3 ZbZbe] Haplotype©] 21%, 13%, 52%, 14% % °F 1:1:3:19] H| &= EXFH Y=
gl g th(Table 2-31).

Table 2-31. Myf6xMyogenin haplotypes in Yorkshire

Haplotype
Breed N
ABCC ABTC BBCC BBTC
37 23 95 26
Yorkshire 184
0.21 0.13 0.52 0.14
N is Number of Pig

ot
o
o)
(]
>~
o
1
i
(o]

1% (Age af 90kg, day), YI=A ZF(Average
A= F7(Back fat

o] Haplotypes %3

ol

daily gain, kg), A¥&(Carcass percent, %)¥ A& d<l
thickness, mm), 541+ @24 (Loin eye area, cm”), 1831 2 24 3% »4=(Drip
loss, %)3 A (Lightness, L) 5o #3 A5 dAAHS EX5%T) ol tlEoA xz
el ddSs YelFE £ ZA 59 (Total nuscle fiber number, x1,000), 2%
(Cross-sectional area of muscle fiber, m®) 2831 SYHAG 2485 (Muscle fiber
number, No./mr)ol]l el = AFAAA S X3 H(Table 2-32).

2 A3 mygenin?t Myf6ell A FAFAA=A Aeet fF129<Q TC ¢ BB 533 H
¢l BBTC Haplotype©] tE typeEol H|siA Atad W ZZF Aol g HoA 4|3
T o] #EHIAH ASdAES YEhdl= AW 749 49 BBT

vl Y53 ektom (P < 0.01), T @A T3 -0z

3 2 Haplotyped] HI&|A 90kg =28 dd, dGSAHF & AFIEAS vussEste & 3

ol7F fllew, 42 T vpAZRAE Aolrh gldth I zH Al dE A

ﬁ
(o)
@)
o
o
i
X
2

BBTC type2 tE typesol BlsiA 2pol7} sdol=dl, 4 & A FolM Ad ¥ +
A5 BAoH (P <0.1), 2AFe "ol FAHer A yEtstt. o= 5Ed St
2

B33} obd 2Rl % bR Qe swHs T
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& A3sE TR, BBTC typeol B4l Wats F4 @ Sd% A8t glow
A e A gdSs YEdE ¢ 9la, ol e AAgdde] S W By S of
AR S7ER ]lske] ool Aotk wEbAM BBTC typed & Aol Al
wateh A ASFAS AFe] A% BAFAARA P Ageiha s o] A

Table 2-32. Effects of Myf6 and Myognenin haplotypes for growth, carcass, meat quality and

muscle fiber characteristics measurements in Whole Yorkshire

Myfé x Myogenin haplotypes

Significance’

Variable ABCC ABTC BBCC BBTC
Age at 90kg (day) 157.5+2.1  1572+28  1584+15  157.2+25 NS
Average daily gain (kg) 828.7+164 8054+22.0 8148+ 11.5 819.5+19.3 NS
Carcass percent (%) 7536+ 0.52" 74.97+0.69" 73.13+0.36° 73.44+0.61° *
Back fat thickness (mm) 16.45+0.75" 15.56+1.00° 15.38+0.52° 12.19+0.88" ok
Loin eye area’ (cm2) 42.131.04  4385+1.40 43.83+£0.74 4426+1.25 NS
Drip loss” (%) 455+042 484+056  524+029  5.06+0.49 NS
Lightness® (L*) 40.89+0.69 41.39+0.92 4122+0.48 42.72+0.81 NS
Total 1 fib

ol musere AP 1008 £37.9° 11404 54.0" 1166+27.6" 1199 +48.7° t
number (x1,000)
Cross-sectional f
ross-sectional - A8 00 3000+ 104.9 3840+149.2 3817+£75.9 3790+1350 NS
muscle fiber (i)
Muscle fiber
2614+72 2658+102 268.9+52  268.6+9.2 NS

number,(/mmz)

a NS is no significant, *** P < 0.001, * P < <0.05, T P < 0.1

b Taken on the longissimus muscle
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Lt) Myf6-Rsal x Myf6—-Mspl haplotypes

kAl #2138k Myogenin® Myf6-Mspl A28 E 2] Haplootypedt A& 2, A58 d &
A gl ARl gkt Ay EA A tlEo] FrHH o R Myf6e Wl A8
2 2709 polymorphism siteo] ™ &A] Haplotypes FA38] Btk oA AF3 thE Myf6
32+ Myogenin®ll HA A L@F o2 Myogenin®] 2SS AT 4 3, ArbH e
2 FAESE v F dsol d5EAT meb Myfe wel A Ag F e by
of taid 7lEel Z47] £A9d g date] Avd HAS Haplotype
gk o= F 71 polymorphismo] &Y AMA| <t EAEh= A elA Myogenint
Myf67F A7 thgol webs B = Qe 5 ZAFHAAEA Y] EAHS Bkl
= & Us oz AsH

Rsal RFLP #4243 detwd Al e FAax9 FolA A Al delA & 127k
Hho| #EE A kdw AA FHAF LS Haplotype A ALQAI AL, w72 Mspl
RFLP #4243 vepd A /e §0x8 FolA A /A Wel Yorkshire Zol v o
3rte] #F I DD FHAE S A 0A ALQAI AT wepA 24243 4709 Haplotype
Eo] A5, ABCC, ABCD, BBDD, BBCD®} #o] YEeRRITH(Table 2-33). %A
Yorkshire & 1797}2] FolA Z+2F &A= 6vhe], 53vke], 1187, 2nte] 7} &= o,
Bl &= JERW ABCD7F 30%, BBCC7F 66%E2 WEW I, b2 F 719 typed 3%t 1%
S YeEAeh mEbA 3%9F 1%E WERH ABCC9F BBCD types W8 @z g &
A el A Al 2 AZ o

o
BN
oX,
ol
ol
£
i1t
>

Table 2-33. Myf6-Rsal and Myf6-Mspl Haplotypes in Whole Yorkshire

Myf6-Rsal < Myf6-Mspl haplotypes

Breed N
ABCC ABCD BBCC BBCD
6 53 118 2
Yorkshire 179
0.03 0.30 0.66 0.01

N is Number of Pig

olgdA MAHE HF F 719 Haplotype?l ABCD<} BBCCel widliA AF3d, 45

2 4, 248 duagEite] AR A S AASATHTable 2-34). A A = F58
Tk A= Myogenin® Myf6-Mspl Haplotyped] #4239} §AsHA vpebykch 2533
S JguE A= FA(Back fat thickness ,mm)¢] 2% BBCC type°] ABCD type®°l
HE] o gke Ao ® yEhgom (P < 0.05), 542 9WA(Loin eye area’ ,cm’) EF FX
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Homes HWE Aom #AFHJY A%

>

(Age at 90kg ,day)¥} ¥ Z A F(Average daily gain ,g/day
AT E Aol E RolA gty B (Drip loss”

Ae % type 2l Aol7k gtk 24 FHQ

vl A F A

%
0.1). vvA &5E5% frolab= AR, A4 22= BBCC type©]

stk

Table 2-34. Effects of Myf6-Rsal and Myf6-Mspl Haplotypes for growth, carcass, meat quality

(Total muscle fiber number ,x1,000)7} ] &

A&

FANA =

and muscle fiber characteristics measurements in Whole Yorkshire

(Carcass percent
TP < 0.001)E Helm ABCD typee]l W 53 Zoz #AZFHAN
)5l ymA A
967} 5 A (Lightness”
o] 4% BBCC type ABCD typecl

,%6)©]

5 %4

Myf6-Rsal x Myf6-Mspl haplotypes

Significance”

Variable ABCD BBCC

Age at 90kg (day) 156.6 + 1.23 1583+ 1.28 NS
Average daily gain (kg) 828.1 + 13.69 815.2+ 9.69 NS
Carcass percent (%) 74.85+ 0.44° 7321+ 0.31° sk
Back fat thickness (mm) 16.16 + 0.63" 14.75 + 0.45° *
Loin eye area’ (cm’) 42.79 + 0.90 44.08 = 0.64 NS
Drip loss’ (%) 468+ 036 510+ 0.25 NS
Lightness® (L") 4131+ 0.59 41.58 + 0.42 NS
Total le fib b

ora’ museie Tiber umber 1105+ 33.9° 1174 + 24.5° 1
(x1,000)

Cross-sectional f 1

'ross seczlona area of muscle 3920 4 93.1 38264 66.9 NS
fiber (ym°)

Muscle fiber number,(/mmz) 260.9 + 6.34 267.8 + 4.55 NS

a NS is no significant, *** P < 0.001, * P < <0.05, T P < 0.1

b Taken on the longissimus muscle
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°]

m

& ANRE Fg8] BgeSul, Myogenin® Myf6-Mspl Haplotype? BBTC typed}
AbstAl BBCC types ABCD typeoll HIeiA AF5@ do] et mA&S A3 449
Aol = Apol7t flon, SR & AolE HolA &= Zlow BAT 5 vk o
AAE B F e 22 24T A4 #-ste], & 2R B2 As 3AR &
FoAoem, oo AFEA F type roll ZAFFE Aolrt #EHAHT o]2ZM
Myf6xMyogenin Haplotypes®] BBTC type® SAldl  Myfo-Rsal x Myfo-Mspl
Haplotypes9] BBCC type&® GA] ¥ Ao &
7 M E ¢ de 2AAHF 3 g4 #ds

o ddhgtt

=]

e 29 A%E wa, 48P

=
5 FAFAARA ZEo] e A

A Yol A8t SNPol w2 §dx487 gy
BT A FAAZ A Myf6xMyogenin Haplotypes<]
BBTC typedt Myf6-Rsal x Myf-Mspl Haplotypes®] BBCC typeZE A Marker® 4
ottt sHAIRE o] A= T AP FUS AFxoA AFEH AIEA,

AFAzsE Bu BUAdS F 483t 7HsA sh7] sl 7] Adxnd ge 49
%

OdA BT FAA4Y B 427 Sequenced] WE AFEL RS F3 HHA Wol
of web s et bandel Aelol wWE Aoz TEREE FaA4W BAWe
RFLP(Restriction Fragment Length Polymorphism)& °]&3t&ith. sHAIRE &< -2k <]
FAxE BAe 7S A3E A (Restriction enzyme)9t 2& A7 7]S o] &3 Aolm g
o] EAfAAY] fAAY EAwwe]l wrt RANS 7] A, 2 o7
A g 298 FHE 5 AL A
@7k4 PCR machineol Al F& 89 §44% 24& o2 machinedld F83 #owA

Adgre] w2 Aol Aol {8 FAsAh

x
Q
o
l-‘O
>,
o

f

& A8 3 A (Restriction enzyme)Z AF-&3d o). =3

7h BspCNI — BseMI|

Myogenin 5’ promoter region®| £A3}= polymorphisms #2438l7] ¢35te] 7]|FEd o] &
FdE e PCRE E3lo] A fdAAE #H3slar, BspCNI enzymes A8l dlo] 449
of ugtd “=ZA YEeElUE band FEE EAE = ZFHolddth. WA PCR primere
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Forward(5” - GTT CAC CTT CCT GTA TTG GGA ACA CT - 3, 26mer)2} Reverse(
5 '~ CTT AGG TCT CAT GTG ACT GGG GAT AA - 3)E 77t 1u(20pmol/pt)® 3
7Falsdar, Hbg H7FEL 10xPCR buffer(100mM Tris-Cl; pH 8.3, 500mM KCI, 15mM
Mg:Cl) 58, 10xdNTP mix(each 25mM) 5uf, 10xEnhancer 5uf, Tag DNA polymerase(5
unit/l; Genenmed) 0540 ¢+ ddH-O 30540, Template DNA 240(2F 100ng) 3 Tt

PCR #®go|+ GeneAmp PCR system 2400(Perkin-Elmer Co., USA)7|7]1& A}&3}% a1,
PCR WrgZ72 94TColA 5%7F pre-denaturation 3+ &, 94TColA denaturation 1+,
annealing 60C 1%, extension 72T 1¥% 3% cycle®Z 39 35cycles WHE-3F & upx]at

2 72TCAA 156825 PCR ¥H&& FT5atiTh

o

olg A X ¥ Myogenin 5 promoter regiong ¥ A-olA B3 SNPo| W& FAAEHS

EA48t7] fleke] BspCNIS 2 A glst= o] 7]Ee] W el Atk BspCNI enzyme A2
7F&-2 BspCNI enzyme 2u0(2 unit/ul, NEB(New England BioLabs)), 10xEnzyme buffer
1518, 10xBSA 1510, 10xS-adenosylmethionine(SAM, 200mm/ul) 1510, ddHO 5510, PCR
product 3ulZ ZF volume®| 1503t} o] TFES 25T Incubatoroll A ¢F 16A17Fs<F WE-S-
ANk 2 A7) Figure 2-29F 2kt

200bp
100bp

CC CC CC CC CC TC TC TC CC CC

BspCNI : Recognition Sequence : CTCAG (9/7)

-CTCAGNNNNNNNNN-3
33-GAGTCNNNNNNNNN-¥%

Firgure 2-2. BspCNI PCR-RFLP results and genotypes (Recognition site)
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oj¢b= thE WMo r Td FAAYES A5 flete] BseMIIE A2l H okt BseMII
enzyme 8 #H7}ES BspCNI enzyme 1x0(lunit/sl, Fermentas), 10xEnzyme buffer
Tango(33mM Tris—acetate(pH7.9), 10mM magnesium acetate, 66mM potassium acetate,
0.1mg/m¢ BSA) 1ul, 10xS-adenosylmethionine(SAM) 1u¢, ddH.O 550, PCR product 1.540
2 % volume©] 10t} o] E£IES 55C Incubatorel A ¢ 16A17F5¢r WA AT 1

A 3= Figure 2-33% 29k},

CC CC ccC ¢C€C TC TC TC

BseMII : Recognition Sequence : CTCAG (10/8)

5-CTCAGNNNNNNNNNN -3
3-GAGTCNNNNNNNNNN-3%

Firgure 2-3. BseMII PCR-RFLP and results (Recognition site)

¥ enzyme® A7 A3 AHES wlws] B BspCNI 22 Abdo] sjA=rr o £71 844
oo A AR 2R CC FAAE Y TC A #4405 F287F 9l 4F A9
TC FAXEL =AANE TAdE MAA L, size marker B3 1kb plus ladder marker®
=3 AL ALgsIAT) olebzo] U3 PCR productE EU3 <144 E 713 o E A

3l & 2~ (Restriction enzyme)® A @a] BozZH U3 A0S A& 5 A, oS Ea)A

sol Hglonw WAFHAARZA 1 Bgo] W 44T Ao oaH)
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3t tH(Table 3-1).

AEA L BA

tel =

S|

©](89.5~140.5 kg)7} LFEFE

ojn

i%)

Aol ekt

7 EE A =
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o
o)
o
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)
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¢

ol

i+
el
_.DO
o
M
o
wjr

o]

ol 7} 8l ¥ 2 tH(354~68.1 cm?).

Table 3-1. Descriptive statistics of carcass traits

Maximum value

Standard Minimum value
deviation

Mean

Variables

140.50

89.50

11.08

109.39

Live weight at slaughter (kg)

8.09 67.00 102.00

81.10

Carcass weight (kg)

3.11 70.64 87.38

74.20

Carcass percent (%)

28.00

5.00 9.00

20.67

Backfat thickness (mm)

7.76 35.36 68.09

47.56

Loin eye area (cm)

_88_



SAEA AFole BAF An FAY TN FHQ FFol(P < 0.05)7

a9 FEAAE FF Aol molA grh(Table 3-2). T4 FA9 7
$ duRom el wsh 2ol PRAN FAL ANE wth duHom e P
Aol mel AAEEI} WE 54 Ho B AN 24 AP BASH 242
3 Ao dud e Fad Aol BAAA Y odF ofk BAR Fus

o] /8ol 3 Apo]R = Table 3-1¢A e nie} o] 2+ JRAIZEe] o)} A7 2}

Table 3-2. Carcass traits in different sex

Sex Level of
Carcass traits
Female Male significance
L ioht at slaughter (kg) 107.5 111.9 NS
i ight at slaj T
e we Slaughier e (9.89)' (12.33)
c aht (ke) 80.50 81.89 NS
arcass wei
& (7.96) 8.42)
74.90 73.26
Carcass percent (%) NS
(3.68) (1.83)
i 22.00 18.89
Backfat thickness (mm) *
(4.95) 4.61)
. _ 48.26 46.63
Loin eye area (cm) NS
(8.41) (6.92)

" Standard error of least-square means.

Levels of significance: NS = not significant, * P < 0.05.

CH 333%, Dol 42%9] H &S Ueuglen] 7o A9
278%°) HEE YT B Add] o]&8 Fel 4
AL ol 4et7] WEel SFAHA A, BEFS A Lt

EASAY HE AR o8 FEE =5d aFe] dAdds £ & AR
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FAtH(Table 3-3).

A1 3]

(e} =
s &

=

Z

Ly
a

F3} o4k Fol A 9

o

MIEER)

RS

]

IuE
h

3to] dry, normal, exudative Al L&

Bo o

5}

bag drip S @4

—(:51_

o =
T

Al o

3

2

%g o

5}

| dRbd o2 o] &5+ W E(lightness)

reddish-pink, 223 %

Rl

2 dark, g

7F v

bt

S

2 T

ol

7 REN(Z87)°] 64.3%, PSE 9.5%,

2

ki3

[e) 1=}
Et}ﬁl

-

ol

T2 RSE 26.2%% WERTh @A ol

Nfo

—

-

to

A vk wEpA =AEAGC gk o]

Table 3-3. Carcass traits among pork quality classes

Level of
significance

Quality classes
RSE

PSE

Carcass traits

n
Z
© &
S 2
-
)
[
- <
— <t
—
N
S &
<+ S
= 3
p—
55
-
@m\
= R
(0]
&
o
2 B
— ?

80.41

81.73
(10.11)

84.00
(10.42)

NS

(7.02)

Carcass weight (kg)

73.24 74.67

(1.77)

73.68
(0.81)

NS

(3.64)

Carcass percent (%)

z
~~
2 %
==
a 3
l)
N
ST
5)
S
S
=
=
2
2
€ g
[S )
a.
R £

4625
NS
(7.46) (8.16)

50.56

48.17
(3.27)

Loin eye area (cm)

Standard error of least-square means.

1

Levels of significance: NS = not significant.
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=

Figure 3-1. Myosin ATPase histochemistry after preincubation at pH 4.7 (A) and pH 10.4 (B) in
the porcine longissimus muscle. Representative staining of the muscle fiber cross-sections.
Magnification of 100 x was used (Bar = 50 pm). Abbreviations: I, fiber type I (slow-twitch,

oxidative); IIA, fiber type IIA (fast twitch, oxido-glycolytic); IIB, fiber type IIB (fast-twitch,

glycolytic).
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Table 3-4. Descriptive statistics of muscle fiber characteristics

. Standard Mini .
Variables Mean an . i Maximum value
deviation value

Density of fibers/mi

Mean 431 97 189 628
Type 1 30 10 15 55
Type 1A 45 16 14 78
Type 1IB 357 82 150 524
Total fiber number x1,000)
Mean 1225 236 763 1848
Type 1 82 24 38 123
Type 1TA 126 38 42 215
Type 1IB 1012 212 649 1542

Cross-sectional area of fiber ()

Mean 3945 587 3023 5535
Type 1 3152 601 2154 4746
Type ITA 2366 465 1583 3595
Type 1IB 4232 665 3219 6341

Muscle fiber number percentage(%)

Type 1 6.85 1.99 3.09 11.11
Type ITA 10.38 2.63 3.34 16.12
Type 1IB 82.77 3.49 76.99 92.12

Muscle fiber area percentage (%)

Type 1 545 1.69 2.43 9.73
Type ITA 6.18 1.59 1.91 9.60
Type 1IB 88.37 2.61 82.27 95.35
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Table 3-5. Muscle fiber type characteristics in different sex

Sex Level of
Female Male significance
Density of fibers/mnf
an oy 9301 NS
Type 1 (??:% (391-1011) N
Type LA (‘1121(1)?) (‘Sﬁ) o
Type 1IB (3865?5181) (;2975) o
Total fiber number (x1,000)
- ass 299 s
Type 1 (;Z:g) é;ig) o
Type 11A s o NS
Type 1B a0 ) 2299 "
Cross-sectional area of fiber (ur)
Mean (23986.71) (35921943 "
Ty 1 sy o2 NS
Type 114 29 @559 "
Ty 7329 s s

' Standard error of least-square means.

Levels of significance: NS = not significant.
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Level of
significance
NS
NS
NS
NS
NS
NS
o] 4% type 1IB

7.33
(2.02)
10.64
2.57)
82.03
(3.19)
6.01
(1.72)
6.08
(1.77)
87.90
2.75)

Male

Sex
7} type IIB fiber®] 47} o]/ 1FolAl

Female
6.51
(1.94)1
10.19
2.71)
83.30
(3.65)
5.05
(1.58)
6.25
(1.49)
88.70
(2.52)

Type 1IB
Type 1

Type IIA
Type 1IB

Type IIA

Type 1
oH o7 A Yelytow(P < 0.05), @94

Standard error of least-square means.
fiberel A1 PSE 145 ©]

Muscle fiber number percentage (%)
Muscle fiber area percentage (%)

1

Table 3-6. Muscle fiber type composition in different sex

Levels of significance: NS = not significant.
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Table 3-7. Muscle fiber characteristics

among pork quality classes

Quality classes Level of
PSE RSE RFN significance
Density of fibers/m
487.3 444.1 4223
Mean i NS
(96.11) (133.0) (80.12)
29 27 31
Type 1 NS
(13) ®) (11)
36 49 44
Type ITA NS
(30) a7 (14)
423.1 369.2 3473
Type 1IB NS
(52.78) (116.7) (65.07)
Total fiber number (%x1,000)
1370° 1347° 1154°
Mean *
(84.71) (215.7) (233.8)
69.77 85.78 83.12
Type 1 NS
(27.07) (23.11) (25.11)
113.8 148.1 119.8
Type ITA NS
(62.17) (39.17) (33.11)
1181° 1113 952°
Type 1IB *
(25.22) (187.9) (210.7)
Cross-sectional area of fiber (um2 )
3521 3794 4068
Mean NS
(270.1) (564.8) (600.1)
2801 3004 3252
Type 1 NS
(455.1) (619.2) (598.7)
1947 2397 2400
Type ITA NS
(262.1) (495.0) (460.6)
3740 4047 4362
Type 1IB NS
(309.8) (167.6) (682.9)

' Standard error of least-square means.

Levels of significance: NS = not significant; * P < 0.05.

*® Means with different superscripts within a row are significantly different.
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Table 3-8. Muscle fiber type composition among pork quality classes

Quality classes Level of
PSE RSE RFN significance
Muscle fiber number percent (%)

4.99 6.46 7.22

Type 1 ! NS
(1.69) (2.07) (1.90)
8.11 10.92 1041

Type ITA NS
4.14) (2.10) (2.62)
86.90° 82.61° 82.38"

Type 1B *
(4.75) (2.70) (3.47)

Muscle fiber area percentage (%)

393 5.13 5.74

Type 1 NS
(1.37) (1.71) (1.65)
439° 6.81° 6.13"

Type A *
(2.15) (1.21) (1.56)
91.68" 88.06” 88.13°

Type IIB *
(3.30) (2.21) (2.53)

' Standard error of least-square means.
Levels of significance: NS = not significant; * P < 0.05.

*® Means with different superscripts within a row are significantly different.
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Table 3-9. Meat quality traits and protein solubility in the porcine longissimus muscle

Variables Mean Star.1d2.1rd Minimum Maximum
deviation
Meat quality traits
PHasmin 6.07 0.19 5.55 6.34
pHaan 5.54 0.13 5.23 5.79
Bag drip (%) 4.63 3.10 0.89 13.31
FFU (mg) 42.11 21.18 18.11 111
Lightness (L*) 47.05 2.39 42.10 53.45
Redness (a*) 7.30 1.24 4.44 9.82
Yellowness (b*) 4.16 1.04 2.38 8.05
R-value 1.05 0.16 0.85 1.42
Protein solubility (mg/g)
Total protein 193.55 12.87 144.96 208.23
Sarcoplasmic protein 64.30 4.36 53.79 71.93
Myofibrillar protein 129.25 11.51 91.17 147.84

Abbreviation: FFU, filter-paper fluid uptake.
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Table 3-10. Meat quality traits and protein solubility among pork quality classes
Quality classes Level of
PSE RSE REN significance
Meat quality traits
5.83° 6.00° 6.13° o
PHasmin (0.35)' (0.22) (0.10)
5.51 5.49 5.56
P4t (0.10) (0.09) (0.15) NS
. 8.97° 7.79° 2.70°
0 skskk
Bag drip (%) (3.30) (1.54) (1.45)
77 57° 30°
FFU (m ok
(tag) (28) (18) 9)
. : 51.75° 46.31° 46.65" s
Lightness (L) (1.63) (1.90) (1.87)
: 7.91 7.41 7.16
Redness (a) (1.05) (1.21) (1.28) NS
: 5.56" 3.88° 4.07° .
Yellowness (b)) (1.82) (0.81) (0.87)
1.26" 1.14° 0.98" n
R-value (0.22) (0.16) (0.11)
Protein solubility (mg/g)
b a a
TPS 157.40 178.63 193.42 n
(30.03) (22.48) (8.85)
SPS 64.23 64.22° 67.95" .
(8.16) (4.54) (3.89)
b a a
MPS 93.17 114.41 125.47 e
(22.07) (19.27) (7.21)

' Standard error of least-square means.
Levels of significance: NS = not significant; * P < 0.05, ** P < 0.01, *** P < 0.001.
*® Means with different superscripts within a row are significantly different.
Abbreviations: FFU, filter-paper fluid uptake; TPS, total protein solubility; SPS, sarcoplasmic

protien solubility; MPS, myofibrillar protein solubility.
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Table 3-11. Growth performance and carcass characteristics in pigs categorized by myogenin 5'

(MGS') genotype

MGS5' genotype

Level of
TC cC significance
Growth performance
Age at 9 kg (days) 156.2 157.2 NS
e al S
. & (L.71)" (1.12)
Daily gain (@) 811.9 799.6 NS
aily gain
v g fe (15.03) (9.80)
Age at slaughter (days) 176.3 176.5 NS
e at slaughter S
g Y 1.21) (0.98)
105.3 102.5
LW at slaugter (kg) NS
(1.39) (0.91)
Carcass characteristics
Car it () 77.91° 75.57° .
cass wei
. (1.03) (0.68)
74.11 73.73
Carcass percentage (%) NS
(0.35) (0.23)
, 13.41° 15.48"
Backfat thickness (mm) *
(0.66) (0.48)
. R 46.81° 44.57°
Loin eye area (cm”) *
(0.84) (0.56)

" Standard error of least-square means.

Levels of significance: NS = not significant, + P < 0.1, * P < 0.05.

** Means with different superscripts within a row are significantly different.
Abbreviation: LW, live weight.
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Table 3-12. Growth performance and carcass characteristics in pigs categorized by Myf-6

genotype
Myf-6 Level of
AB BB significance
Growth performance
Age at 90 kg (days) 160.2 159.2 NS
e al S
£ v (1.86)' (1.32)
Daily gain (¢) 798.0 787.8 NS
aily gain
v e ie (16.75) (11.84)
Age at slaughter (days) 176.3 176.5 NS
e at slaughter S
g Y (1.21) (0.98)
101.5 101.2
LW at slaugter (kg) NS
(1.47) (1.03)
Carcass characteristics
Ca eht (ke) 76.25 73.88 NS
cass wel
. (1.11) (0.78)
75.15° 73.06
Carcass percentage (%) HAK
(0.41) (0.30)
. 15.56 14.76
Backfat thickness (mm) NS
(0.75) (0.53)
. ) 43.81 44.10
Loin eye area (cm”) NS
(0.86) (0.61)

" Standard error of least-square means.
Levels of significance: NS = not significant, *** P < 0.001.
*® Means with different superscripts within a row are significantly different.

Abbreviation: LW, live weight.
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Table 3-13. Muscle fiber characteristics in pigs categorized by myogenin 5' (MG5') genotype

MGS5' genotype Level of
TC CC significance
Density of fibers/mm’
M 263.1 264.4 NS
ean
(5.44)' (3.46)
Tvoe 1 22.08 21.09 NS
e
P (1.25) (0.78)
24.55 27.85°
Type TIA t
(1.63) (1.03)
217.2 215.1
Type 1IB NS
(5.13) (3.22)
Total fiber number (x1,000)
1231 11
Mean 3 72 NS
(31.3) (20.1)
T I 101.2 96.33 NS
e
P (5.50) (3.54)
Tvoe TIA 115.1 122.1 NS
P (7.41) (4.72)
Tvee 1B 1016" 952.1° .
P (28.41) (18.21)
Cross-sectional area of fiber (ﬂ[rf )
3840 3875
Mean NS
(80.20) (51.12)
Tvpe I 2972 2942 NS
P (89.1) (56.2)
2290 2382
Type TIA NS
(79.31) (50.12)
4145 4186
Type 1IB NS
(94.44) (59.62)

' Standard error of least-square means.
Levels of significance: NS = not significant, + P < 0.1, * P < 0.05.

*® Means with different superscripts within a row are significantly different.
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Table 3-14. Muscle fiber characteristics in pigs categorized by Myf-6 genotype

Myf-6 genotype Level of
AB BB significance
Density of fibers/mm’
239.8" 266.9"
Mean 1 *
(9.93) (6.73)
Tvee 1 16.33 18.28 NS
P (1.44) (0.99)
Tvoe TIA 24.84 27.43 NS
P (2.16) (1.49)
Tvee 1B 198.4° 220.3" R
7P 9.27) (6.39)
Total number of fiber (x1,000)
1126 1244
S NS
um (61.81) (41.86)
Type 1 77 8 NS
P (7.02) (4.84)
117.1 126.5
Type TIA NS
(10.36) (7.14)
930.3 1027
Type 1IB NS
(56.43) (38.91)
Cross-sectional area of fiber (pmf )
4231° 13°
Sum 3 3813 .
(158.3) (107.2)
3244 3119
Type 1 NS
(164.5) (113.4)
Tvee TIA 2481 2290 NS
c
P (123.5) (85.17)
Tvee 1B 4563 4082° .
P (181.0) (124.8)

" Standard error of least-square means.
Levels of significance: NS = not significant, + P < 0.1, * P < 0.05.

** Means with different superscripts within a row are significantly different.
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Table 3-15. Muscle fiber number percentage and area percentage in pigs categorized by

myogenin 5' (MGS5') genotype

MGS' genotype Level of
TC cC significance
Muscle fiber number percentage (%)

Tvee 1 8.36 8.46 NS
P (0.48)" (0.30)
9.26" 10.52°

Type 1IA L
(0.58) (0.36)

Tvoe IIB 82.45" 81.02° N

C
7P (0.64) (0.46)
Muscle fiber area percentage (%)
Tvee 1 6.31 6.35 NS
c

P (0.36) (0.22)
5.44° 6.44"

Type A *
(0.38) (0.24)

Tone [IB 88.25" 87.21° R
P (0.48) (0.30)

" Standard error of least-square means.
Levels of significance: NS = not significant, ¥ P < 0.1, * P < 0.05.

*® Means with different superscripts within a row are significantly different.

- 109 -



Table 3-16. Muscle fiber number percentage and relative area of muscle fiber in pigs categorized

by Myf-6 genotype

Myf-6 genotype Level of
AB BB significance
Muscle fiber number percentage (%)
6.23 6.94
Type 1 ) NS
(0.58) (0.40)
10.4 10.31
Type 1IA 0.46 03 NS
(0.78) (0.54)
82.61 82.75
Type 1IB NS
pe (1.02) (0.71)
Muscle fiber area percentage (%)
5.29 5.63
Type 1 NS
(0.47) (0.32)
A1 1
Type 1IA 6 6.16 NS
(0.47) (0.33)
. 21
Type IIB 88.97 88 NS
(0.75) (0.52)
" Standard error of least-square means.
Levels of significance: NS = not significant.
MGS' #34e] B%, TC FAAFE AF 4522 BELOAA CC FAAZA W

mlm

o7 F& FAE YEFUTH43.36 vs. 42.08, P < 0.05)(Table 3-17). A} tiA} &=

o
JZi

0.1) =3k oA FFHelMe TC F82de] CC FAAE nlsf &

<
Fol B2 Blor BAHEJe P < 001) F A
73
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Table 3-17. Postmortem metabolite rate and meat quality traits in pigs categorized by MGS'

genotype
MGS' genotype Level of
TC cC significance
45 min postmortem
Muscle pH >7 o NS
u
p (0.05)" (0.03)
Temperature 301 o NS
p (0.43) (0.28)
1.15 1.08
R-Value NS
(0.04) (0.03)
. 43.26° 42.08°
Lightn .
ightness (L) (0.59) (0.39)
24 h postmortem
5.54 5.56
Muscle pH NS
(0.02) (0.01)
5.15° 4.46°
T tu *
emperature (0.18) (0.12)
5.86" 5.13°
Drip 1 % T
rip loss (%) (0.32) (0.21)
63.83" 49.93°
Filter-paper fluid uptake (mg) (4.41) (2.91) "
. 48.99 48.39
Lightness (L") NS
(0.35) (0.23)

" Standard error of least-square means.
Levels of significance: NS = not significant, + P < 0.1, ** P < 0.01.

*® Means with different superscripts within a row are significantly different.
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Table 3-18. Postmortem metabolite rate and meat quality traits in pigs categorized by Myf-6

genotype
Myf-6 genotype Level of
AB BB significance
45 min postmortem
Muscle ol 6.04 6.02 NS
Ui
P (0.05)" (0.03)
Temperature 32.86 32.54 NS
P (0.48) (0.34)
0.99 1.07
R-Value NS
(0.05) (0.03)
X 41.26 41.40
Lightn NS
ightness (L) (0.54) (0.38)
24 h postmortem
5.60 5.57
Muscle pH NS
(0.02) (0.01)
4.77 4.59
T tu NS
ermperatute (0.21) (0.15)
491 4.80
Drip | % NS
rip loss (%) (0.36) (0.25)
47.69 47.89
Filter-paper fluid uptake (mg) (15.26) (3.70) NS
¥ 48.23 47.82
Lightness (L) NS
(0.31) 0.22)

" Standard error of least-square means.

Levels of significance: NS = not significant.
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Table 3-19. Meat quality traits and protein solubility in different groups by breed and sex

Landrace Yorkshire Level of
Female Male Female Male significance
Meat quality traits
- 5.79° 5.86™ 6.09" 6.04" ees
pHdsmin (0.06)" (0.07) (0.05) (0.29)
- 5.49° 5.49° 5.60° 5.59° e
pHizen (0.02) (0.02) (0.02) (0.02)
Temperature 35.71° 35.52° 32.59 33.78" e
(45 min PM) (0.52) (0.57) (0.43) (0.50)
Temperature 4.89% 4.54° 5.42° 4.09° "
(24 h PM) (0.30) (0.33) (0.25) (0.29)
Drip loss (%) 6.86 6.47 5.90 5.60 NS
T1
p 1088 {70 (0.43) (0.48) (0.36) (0.41)
72.04 70.00 60.65 54.17
FFU (mg) NS
(6.92) (7.69) (5.73) (6.66)
Lioht (L som) 46.66" 43.54° 41.71° 41.69° e
1ENMNEsS (L dsmin (0.87) (0.97) (0.72) (0.84)
Lioht L 50.75 49.95% 47.91° 48.99" e
ightness (L 24) (0.50) (0.55) (0.41) (0.43)
Protein solubility (mg/g)
179.99 175.33 188.59 188.20
TPS NS
(5.58) (6.92) (5.09) (5.88)
114.70 109.45 120.52 120.80
MPS NS
(4.66) (5.78) (4.25) (4.91)
65.28 65.88 68.07 67.41
SPS NS
(1.33) (1.65) (1.21) (1.40)

" Standard error of least-square means.

Levels of significance: NS = not significant; ** P < 0.01; *** P < (0.001.

a,b,c

Abbreviations: FFU, filter-paper fluid uptake;
solubility; MPS, myofibrillar protein solubility
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Means with different superscripts within a row are significantly different.
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Table 3-20. Muscle fiber characteristics in different groups by breed and sex

Landrace Yorkshire Level of
Female Male Female Male significance
Density of fibers/mm’
266.8 245.8 255.7 271.1
Sum 1.62)" (8.67) (6.21) (6.76) NS
24.30 22,0 21.7 232
Type 1 (1.57) (1.72) (1.29) (1.31) NS
25.41 232 23 23.6
Type LA (1.68) (1.83) (127 (1.48) NS
216.9 202.7 211.6 223.8
Type 1IB (7.32) (8.34) (5.81) (6.33) NS
Total fiber number (x1,000)
1316 1163° 1164° 1161°
Sum *
(42.22) (48.18) (34.1) (37.10)
116.7 104.1 95.20 101.3
Type 1 (7.81) (8.08) (5.87) (6.10) NS
120.9 109.1 105.0 103.7
Type 1A (7.11) (8.09) (6.71) (6.21) NS
1084 965.4 965.2 953.8
Type 1IB (40.0) (45.49) (33.49) (35.21) NS
Cross-sectional area of fiber (umz)
3836 4088 3979 3769
Mean (114.1) (129.7) (93.11) (100.2) NS
2715 2872 2971 3089
Type 1 (108.7) (123.5) (86.07) (94.55) NS
2378 2426 2406 2195
Type 1A (109.3) (124.4) (87.28) (95.12) NS
4140 4481 4263 4034
Type IIB (130.3) (148.2) (103.8) (113.7) NS

! Standard error of least-square means.

Levels of significance: NS = not significant; * P < 0.05.

*® Means with different superscripts within a row are significantly different.
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Table 3-21. Muscle fiber type composition in different groups by breed and sex

Landrace Yorkshire Level of

Female Male Female Male significance

Muscle fiber number percentage (%)

9.24 9.00 8.54 8.73

Type 1 (0.55)" (0.63) (0.44) (0.48) NS

Type 1IA (322) (32) (gii) (gzg) NS

Type 1IB (801,;01) 502.5019) (2;02.6641(; (8026397) NS
Muscle fiber area percentage (%)

Type 1 (gjfé) (g}ltg) (g;g) (‘7):22) "

Type HA ((5)2?) ((S)ié) ((5)32) ((5);2) NS

Type 1IB (807.'6518) 5055504) (?4392) ?07-5739) "

" Standard error of least-square means.

Levels of significance: NS = not significant.

WA 2R ol s S ol g ESA Welade EF el o
Fow TRl AU FE el W olgety 54 9 SAvel: 4
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glucose-6-phosphate(G6P), glycogens =& #2331 th. T3 glycogend} glucose?] A}
&9l lactate s =& wA ] AFE =&4 Woloho] S FAFetH(Table 3-22).
AA 259 F8 oA Y2 ATPE creatine phosphate®} & 7]% ¢l Al 18l &7 3
J ANE ES AR ET AN EE Fole W wet jbAhygo] STuhEo] wHoldle
s avsta yi 2714RD diAbe saEE, old tiR2e] ATPi=  creatine

phosphate % #7]% tiALE 3 BFEch olggr F7]A1 Al glycogeny}t G6PGE =
o] &3] oUxE ikt HF ALE R F4b(lactate) S AAEA Auk A 2S5y 2
=

Ao geole e oz ol FHAW AFoE & o] FHHA Ak o Ak
¥

BAEE ASAA 52

o~

&1 o 2 AT A= AFS- 45% ATP+= pH
o Ao ZARAAE vehllom (P < 0001, @HE et Ao FAAAE vEbT

o

EE Fo ABRBAAES JERRATHP < 0.001). ATPS} S2 &5 458 HRoA] o

AARAE JEPITHP < 0.001). slEEe] HEALED 2k Aol pHe @ad

% FEojA Fo FRAAE depHon, Rvaluedts 49 daRAE YeEATHP <
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Table 3-22. The relationships of metabolite content at 45 min and 24 h postmortem (between

parentheses) to meat quality traits and muscle protein solubility in the porcine longissmus muscle

ATP Go6P Glycogen Lactate
Measurements at 45 min PM
Lightness -44 -.11 -47" 35
(-.03) (-.06) (-.02) (-.11)
Muscle pH 587 -.05 38" -.52°
(.13) (-.02) (.07) (-.15)
R-value -.80" -.04 -.55" .60”
(-.03) (-.19) (-.02) (-.04)
TPS 40° .08 22° -.35°
(.13) (.00) (.03) (-.08)
MPS 33° 227 18 =28
(.08) (.11) .07) (.04)
SPS 307 -17 19 =287
(.17) (-.20) (-.04) (-26%)
Measurements at 24 hr PM
Drip loss -.03 .06 .04 12
(.00) (26 (.05) (.39%)
Lightness .05 .16 13 .03
(-.10) (329 (-.02) (-.43%)
Muscle pH -15 -24* -25" .03
(.16) (-.53% (-.09) (.44%)
TPS 18 -.03 .04 -.18
(.01) (-.11) (-13) (-27)
MPS 26" .06 .16 -.14
(-.06) (.07) (-.12) (-.10)
SPS -.03 -.16 -.18 -.17
(.12) (-.369 (-.10) (-.45%)

Levels of significance: * P < 0.05,¥ P<0.01,* P <0.001.
Abbreviations: PM, postmortem; G6P, glucose-6-phosphate; TPS, total protein solubility; MPS, myofibrillar protein

solubility; SPS, sarcoplasmic protein solubility.
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Table 3-23. Correlation coefficients between carcass traits and muscle fiber characteristics in the

porcine longissmus muscle

Total number of fiber

2

Density of fibers per mm

Cross-section area

I ITA 1IB Sum I ITIA 1IB Sum I ITA 1IIB

Mean

-21%

-35"

.09

-25 =25 24 22 -31 0 -9 228 -2%

-237

Age at 90 kg

A4 2120 23 02 24 18"

-.17

00 .19 14 -1l

12

LW of 90 days

A2 21 16 -15  -25 .16 -15 32 00 32" 28

15

LW of 120 days

21 22 218 -19% -25" 20° -21f 26 -01 35" 21F

19*

LW of 150 days

260 15 13 -15  -277 13 -14 33" -04 32" 31°

.14

Daily gain

250 29" 240 247 27 120 224 280 -02 33" 24

237

LW at slaughter

-28" 260 -05 327 22

.10

250 32 297 -297 -31°

28

Carcass weight

-01 .09 .15 -15  -08 -13 -12 -04 -08 -09 -02

percentage 17

Carcass

A9 217 10 -11 0 -28" 22 -10  .22° -14 35" 207

12

Backfat thickness

A4 220 24 24 2297 08 -21F 677 .15 49" 637

19*

Loin eye area

Levels of significance: * P < 0.05, ¥ P < 0.01, * P < 0.001.

Abbreviation: LW, live weight.

- 120 -



Table 3-24. Correlation coefficients between carcass traits and muscle fiber type composition in

the porcine longissmus muscle

Area percentage Number percentage
I A 11B I 1A 1B
Age at 90 kg 23 -29" 03 26" -29” 02
LW of 90 days -.18" 20" -.01 -.12 17 -.03
LW of 120 days -217 22" -.01 -20" 21° .00
LW of 150 days -.18" 27 -.06 -.20" 28" -.05
Daily gain -.18" 18" .00 =247 19" .05
Live weight
-.18" 26" -.05 -.20" 247 -.02
at slaughter
Carcass weight -22° 26" -.02 -22° 237 -.00
Carcass percentage -11 -.06 13 -.04 -.08 .09
Backfat thickness -237 317 -.06 =27 30° -.01
Loin eye area -237 .16 .06 -217 A7 .05

Levels of significance: * P < 0.05, ¥ P < 0.01, * P < 0.001.
Abbreviation : LW, live weight.
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Figure 3-2. Schematic representation of the relationship between carcass traits and histological
characteristics in pigs. Abbreviations: CW, carcass weight; LEA, loin eye area; CSA,
cross-sectional area of muscle fiber; FD, fiber density per mm’; TFN, total fiber number; FTC,

fiber type composition. Bold represent indicated moderate to high correlation.
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Table 3-25. Carcass traits, muscle fiber characteristics in pigs categorized by the muscle mass

and total number of fibers

Light

Heavy

Muscle mass (MM)

Low
= 62)

(N

Medium
= 81)

(N

Medium
=177)

(N

High
= 33)

(N

Total fiber number (TFN)

101.4
+ 10.59

98.28
+ 10.44

107.60
+ 12.49

110.7
+ 11.15

LW at slaugter (kg)

74.60
+ 8.20

72.58
+ 7.55

79.34
+ 9.14

82.06
+ 9.10

Carcass weight (kg)

39.80
+ 541

43.32
+ 5.04

48.90
+ 6.72

52.09
+ 742

Loin eye area (sz)

4390
+ 654.5

3849
+ 4574

3682
+ 462.1

3220
+ 415.5

Cross-sectional area of fiber (umz)

909.5
+ 82.93

1126
+ 5743

1322
+ 67.52

1666
+ 125.1

Total fiber number (*1,000)

Results presented means + standard deviation.
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Table 3-26. Growth performance and carcass traits in pigs categorized by the muscle mass and

total number of fibers

Muscle mass (MM) Heavy Light Level of
Total fiber number (TFN) High Medium Medium Low significance
, 47.36" 45.36" 43.30° 44.45™
Weight at 100 days (kg) | *
(1.35) (0.87) (0.74) (0.89)
, 94.79° 94.84° 89.79° 92.54™
Weight at 160 days (kg) t
(2.48) (1.59) (1.36) (1.63)
177.6 176.7 176.3 176.0
Age at slaughter (days) NS
(1.68) (1.08) (0.92) (1.11)
107.9° 106.4° 98.25" 99.09"
LW at slaughter (kg) HoHE
(2.42) (1.55) (1.33) (1.60)
. i 787.8 822.8 788.7 799.15
Daily gain (g) NS
(28.65) (18.38) (15.76) (18.92)
, 79.98" 78.17" 72.18° 72.85°
Carcass weight (kg) ok
(1.86) (1.19) (1.02) (1.23)
74.01 73.48 73.52 73.52
Carcass percentage (%) NS
(0.74) (0.47) (0.40) (0.49)
, , 49.92° 46.76° 42.36° 38.56"
Loin-eye area (cm”) Hkx
(1.26) (0.82) (0.70) (0.84)
. 14.41 15.14 14.07 14.71
Backfat thickness (mm) NS
(1.29) (0.83) (0.71) (0.85)

" Standard error of least-square means.
Levels of significance: NS = not significant, + P < 0.1, * P < 0.05, *** P < 0.001.
*® Means with different superscripts within a row are significantly different.

Abbreviation: LW, live weight.
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Table 3-27. Muscle fiber characteristics in pigs categorized by the muscle mass and total number

of fibers
Muscle mass (MM) Heavy Light Level of
Total fiber number (TFN) High Medium Medium Low significance
Density of fibers/mm’
327.3° 283.6° 266.9° 235.4¢
Mean ) otk
(9.15) (4.08) (4.40) (5.18)
18.63" 22.66™ 24.23" 19.45°
Type 1 t
(2.71) (1.46) (1.30) (1.53)
33.13 28.68 28.82 24.28
Type 1IA NS
(3.63) (1.97) (1.75) (2.06)
275.5° 232.3° 213.9¢ 191.5¢
Type 1IB oAk
(8.68) (4.70) 4.17) (4.91)
Total number of fiber (x1,000)
1651° 1316° 1119° 902¢
Mean dodok
(203.8) (110.3) (99.21) (115.4)
94.91° 103.8° 102.3* 75.21°
Type 1 ok
(10.63) (6.28) (5.66) (6.58)
166.5° 132.7° 118.8° 93.81°
Type 1IA oAk
(15.25) (8.38) (7.43) (8.64)
1399* 1078° 897.5° 732.7°
Type 1IB oAk
(214.0) (117.5) (104.2) (121.1)
Cross-sectional area of fiber (pmf )
31144 3583° 3815° 4293*
Mean dodok
(139.9) (74.66) (67.26) (79.23)
2658° 2900™ 3049° 3172°
Type 1 t
(194.9) (105.4) (93.7) (110.3)
1944° 2121% 2290° 2609°
Type 1IA oAk
(143.8) (77.81) (69.15) (81.4)
3297¢ 3839° 4130° 4654
Type 1IB oAk
(165.9) (89.79) (79.0) (93.95)

" Standard error of least-square means.
Levels of significance: NS = not significant, ¥ P < 0.1, ** P < 0.01, *** P < 0.001.

“4 Means with different superscripts within a row are significantly different.
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Table 3-28. Muscle fiber number and area composition in pigs categorized by the muscle mass

and total number of fibers

Muscle mass (MM) Heavy Light Level of
Total fiber number (TFN) High Medium Medium Low significance
Muscle fiber number percentage (%o)
4.84° 6.31° 7.13° 6.26"
. . . 1.
Type I 0.77)" (0.42) (0.37) (0.44)
6.23 6.09 6.48 6.27
Type LA (0.82) (0.44) (0.39) (0.46) NS
Tvoe TIB 88.94 87.60" 86.38" 87.47"
yp (0.98) (0.53) (0.47) (0.56)
Muscle fiber area percentage (%)
Tvee I 577 7.97° 9.07° 8.52° .
yp (0.03) (0.56) (0.49) (0.58)
10.15 10.14 10.88 10.57
Type 1A (131) (0.71) (0.63) (0.74) NS
84.08" 81.89% 80.05 80.92°
1.
Type 1IB (1.34) (0.72) (0.64) (0.76)

" Standard error of least-square means.
Levels of significance: NS = not significant, + P < 0.1, * P < 0.05.

*® Means with different superscripts within a row are significantly different.

rir

SEFN F AR FE olgste] BFHI 7 w2 =857 wolg AR dialg =
Table 3-29°] Yetlth 7] AAFdALe] 55 M8 4 A <59 pH45minol A&
o2 ¢l zpolE YERRRA &gkor R-valuedl A= HH +H{-& LL o H] 3]
oo g L F£AZ YERITHI.02 vs. 089, P < 0.01). stA1% HH o]yt LL %
T AASE FA(< 1.05) sEatdon, AFFUAZE A E 24419 pHopoll A 5 7t
S WEoAE P FoH AolE
YFFFP < 00D oA3A FFHEP < 00504 =
o] 4%, HH +H-& HMolv LM #8724
zkol & YER Al FSkAIRE LL el vl =& FAE YEH O (65 vs. 364, P <
0.01), o3+ FFHelA HHY LL +38<S HMolY L
(P < 0.01).

L L o Al

Bhl A eggkoy, waE FEl
=
H

- 130 -



=l A= HHQF HM

2 &3

ul

% o

< FAE HEH e H (P < 0.01),

\;;_
He LMol LL +gol H]

N i=s YERIAIRHP < 0.05),

&

)

ol

YEFH o™ (65.85 vs. 7218, P <

=
a- =

f

o

= HH o] LL 3l #H]&

0.01), HMo]u LMol #] &} A

()

H

M

o
A

ok 2] ALY Wo

o)
=)

= YEA
A5 type 1IB9

Aol

F oA} we

$-83to] A}

dER R

!
=

A

i

A

3

pHe A

=
—

]_
ol vl& Z4F type 1IBY

R

e

JER

=
=

7
H

s

o}

1o
T

A

H

% 24719 pHel A= o

¥ 458

S A
Bl @ gkov] Rovaluedl A 4459 7124

!

BF

!

X
Bl

®
o)
oF

0

N

A

ol= HH ¥H<2 type 1IB9

el Aholz ®AEA sro} diAl

X

&+

B
Jo
vA

o

"
ol

M

pul
T
il

god

XY

)

o
v
e
ol
ay

- 131 -



Table 3-29. Meat quality traits and metabolic rate in pigs categorized by the muscle mass and

total number of fibers

Muscle mass (MM) Heavy Light

Level of
. . . significance
Total fiber number (TFN) High Medium Medium Low
45 min postmortem
6.02 5.97 5.96 6.11
Muscle pH . NS
(0.08) (0.05) (0.05) (0.05)
1.02° 1.10° 0.97° 0.89"
R-value (R43) *
(0.08) (0.04) (0.05) (0.06)
) . 42.30 41.55 41.65 40.79
Lightness (L) NS
(0.94) (0.61) (0.52) (0.63)
24 h postmortem
5.56 5.58 5.57 5.59
Muscle pH NS
(0.03) (0.02) (0.02) (0.02)
] . 48.55 47.89 48.62 47.63
Lightness (L) NS
(0.53) (0.34) (0.29) (0.20)
, 5.65" 5.24* 5.25 3.64°
Drip loss (%) ok
(0.61) (0.39) (0.33) (0.40)
44.80° 51.44° 53.49" 37.62°
FFU (mg) *
(9.04) (5.80) (4.94) (5.97)

" Standard error of least-square means.
Levels of significance: NS = not significant, * P < 0.05, ** P < 0.01.
*® Means with different superscripts within a row are significantly different.

Abbreviation: FFU, filter-paper fluid uptake.
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Table 3-30. Protein solubility in pigs categorized by the muscle mass and total number of fibers

Muscle mass(MM) Heavy Light
Level of
) ) : significance
Total fiber number (TFN) High Medium Medium Low
45 min postmortem
66.73" 66.78" 71.06° 72.18"
SPS (mg/g) ) H*
(1.94) (1.18) (1.17) (1.27)
194.0° 195.4° 203.5° 208.7*
TPS (mg/g) oAk
(3.89) (2.37) (2.35) (2.56)
127.3 128.6° 132.4% 136.5°
MPS (mg/g) *
(3.03) (1.85) (1.83) (1.99)
24 h postmortem
65.85° 68.69" 69.57" 7218
SPS (mg/g) ok
(1.36) (0.83) (0.82) (0.90)
185.8° 186.2° 189.0° 196.1°
TPS (mg/g) *
(4.01) (8.45) (2.43) (2.74)
120.0 117.5 119.5 123.9
MPS (mg/g) NS
(3.25) (1.98) (1.97) (2.14)

" Standard error of least-square means.

Levels of significance: NS = not significant, * P < 0.05, ** P < 0.01, *** P < 0.001.

¥ Means with different superscripts within a row are significantly different.

Abbreviations: SPS, sarcoplasmic protein solubility; MPS, Myofibrillar protein solubility; TPS,
total protein solubility.
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Table 3-31. Growth performance and carcass characteristics in pigs categorized by Myf-6 and

myogenin 5' (MGS5') haplotypes

Myf-6 x MGS5' haplotypes

Level of
ABCC ABTC BBCC BBTC  significance
141.8 147.7 149.6 147.1
Age at 90 kg (days) | NS
(3.71) (7.01) (2.76) 3.90)
) ) 1024 928.2 932.1 930.5
Daily gain (g) NS
(37.30) (70.47) (27.73) (393.106)
110.1 111.8 108.27 112.73
LW at slaugter (kg) NS
(3.69) (6.97) (2.74) (3.87)
. 82.96 85.65 78.85 82.48
Carcass weight (kg) NS
(2.67) (5.04) (1.99) (2.80)
75.50" 76.49° 72.90° 73.22%
Carcass percentage (%o) *
(0.94) (1.77) (0.70) (0.98)
, 23.13° 22.00° 20.76" 15.96°
Backfat thickness (mm) ok
(1.38) (2.60) (1.02) (1.45)
) 5 46.25 50.23 45.54 49.56
Loin eye area (cm”) NS
(2.42) (4.58) (1.80) (2.54)

" Standard error of least-square means.
Levels of significance: NS=not significant, * P < 0.05, ** P < 0.01.
*® Means with different superscripts within a row are significantly different.

Abbreviation: LW, live weight.
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Table 3-32. Muscle fiber characteristics in pigs categorized by Myf-6 and myogenin 5' (MG5')

haplotypes
Myf-6 x MGS5' haplotypes Level of
ABCC ABTC BBCC BBTC significance
Density of fibers/mm’
229.2° 279.4° 266.1° 268.3"
Sum 1 *
(10.69) (20.19) (7.95) (11.22)
16.79™ 14.08" 19.92° 14.61°
Type 1 *
(1.50) (2.83) (1.11) (1.68)
24.45 2627 27.40 27.52
Type 1A (2.48) (4.69) (1.84) .77 NS
Tvoe 1B 187.8° 238.3" 218.8° 223.6" .
ype (9.84) (18.61) (1.31) (11.01)
Total fiber number (x1,000)
1057 1388" 1206™ 1317°
Sum *
(64.46) (121.7) (47.93) (67.68)
78.28 72.37 90.42 71.31
Type 1 (7.69) (14.55) (5.72) (8.61) NS
113.9 130.4 122.8 135.1
Type 1A (11.74) (22.21) (8.73) (13.15) NS
865.2" 1183° 993.2% 1102°
*
Type 1B (58.11) (109.9) (43.20) (65.06)
Cross-sectional area of fiber (mrf )
4401° 3601° 3830 3784
Sum *
(170.3) (321.9) (127.7) (178.8)
3265 3185 3057 3256
Type 1 (187.4) (354.5) (139.3) (210.8) NS
2559 2174 2339 2179
Type TIA (137.3) (260.7) (102.1) (153.7) NS
4765 3807 4087" 4072°
*
Type 1B (193.1) (365) (143.6) (116.2)

" Standard error of least-square means.

Levels of significance: NS=not significant, * P < 0.05.

*® Means with different superscripts within a row are significantly different.
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Table 3-33. Muscle fiber number percentage and area percentage in pigs categorized by Myf-6

and myogenin 5' (MG5') haplotypes

Myf-6 x MGS5' haplotypes

Level of
ABCC ABTC BBCC BBTC significance
Muscle fiber number percentage (%)
Tvbe I 7.35° 5.17° 7.56° 5.54° .
P (0.59)' (1.12) (0.44) (0.66)
10.72 9.50 10.20 10.54
Type IA (0.89) (1.68) (0.66) (1.00) NS
81.93 85.33 82.24 83.91
Type 1IB
M (1.13) (2.13) (0.84) (1.26) NS
Muscle fiber area percentate (%)
5.48 4.44 6.01 476
Type 1 (0.51) (0.97) (0.38) (0.57) NS
6.20 5.72 6.22 6.01
Type TIA
ype (0.54) (1.02) (0.40) (0.61) NS
88.32 89.84 87.76 89.23
Type 1B (0.84) (1.59) (0.62) (0.94) NS

" Standard error of least-square means.
Levels of significance: NS=not significant, * P < 0.05.

*® Means with different superscripts within a row are significantly different.
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LHER

Table 3-34. Postmortem metabolite rate in pigs categorized by Myf-6 and myogenin 5' (MGS5')
haplotypes
Myf-6 x MGS' haplotypes Level of
ABCC ABTC BBCC BBTC significance
45 min postmortem
. 6.09° 6.16° 6.09° 6.01° .
P (0.06)" (0.10) (0.04) (0.06)
33.91 32.87 33.87 35.40
T N
emperature (0.80) (1.45) (0.60) (0.84) S
0.93 1.00 1.02 1.07
R-Value (Russ) (0.06) (0.11) (0.04) (0.06) NS
0.98 1.04 1.06 1.05
R-Ve R N
alue (Roso) (0.05) (0.10) (0.04) (0.06) S
1.06 1.01 1.00 0.97
R-Value (Rss) (0.04) (0.07) (0.03) (0.04) NS
24 h postmortem
b ab a ab
- 5.62 5.57 5.50 5.54 "
(0.04) (0.08) (0.03) (0.04)
Temperature 3.09° 5.15° 3.77° 4.83° o
P (0.36) (0.68) 0.27) (0.38)
Standard error of least-square means
Levels of significance: NS=not significant, * P < 0.05, ** P < 0.01
Means with different superscripts within a row are significantly different
PSE(pale, soft, and exudative)® % o] 4=%&
S =73l haplotyped] W& =83
i 3% ABCC #d#% el
filter—paper
%
14y

/311
drip loss9]
™ (241 vs. 554%, P < 0.1)
1218 o] BBTC #xztg o] nls)
frd

A

=54& ddeted Fa3 gt
Hesls 7ol He 4 SA4YE0 B
HolE A HTable 3-35). B2 4352
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fluid uptake(d #4] FR)e 4 -fol= ABCC 3
T2 E YEFUATH32.60 vs. 50.63 mg, P < 0.05), ABCC #3233 BBTC
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Table 3-35. Meat quality traits in pigs categorized by Myf-6 and myogenin 5' (MGS5') haplotypes

Myf-6 x MGS' haplotypes Level of
ABCC ABTC BBCC BBTC significance
45 min postmortem

. X 40.34 41.54 39.98 41.46

Lightness (L) . NS
(1.34) (2.53) (1.00) (1.41)
. 5.50 3.59 6.17° 5.54°

Redness (a) *
(3.70) (0.70) (2.75) (0.39)
* 2.79 3.81 3.18 3.07

Yellowness (b ) NS
(0.32) (0.61) (0.24) (0.34)

24 h postmortem

) 2.41° 437" 5.04° 5.54°

Drip loss (%) +
(0.94) (1.77) (0.70) (0.98)
32.60° 38.87" 41.49° 50.63¢

FFU (mg) *
(3.04) (3.30) (2.23) (4.34)
. X 46.36 48.09 47.22 47.31

Lightness (L) NS
(0.77) (1.49) (0.58) (0.83)
. 7.79° 5.85° 7.50° 7.01%

Redness (a) *
(0.38) (0.71) (0.28) (0.40)
X 4.37 3.20 4.40 3.94

Yellowness (b)) NS
(3.34) (0.63) (0.25) (0.35)

" Standard error of least-square means.
Levels of significance: NS=not significant, + P < 0.01, * P < 0.05.
** Means with different superscripts within a row are significantly different.

Abbreviation: FFU, filter-paper fluid uptake.
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Table 3-36. Protein solubility in pigs categorized by Myf-6 and myogenin 5' (MGS') haplotypes

Myf-6 x MGS5' haplotypes

Level of
significance
ABCC ABTC BBCC BBTC
45 min postmortem

63.99 66.48 64.52 64.09

SPS (mg/g) ) NS
(1.44) (2.63) (1.07) (1.52)
192.8 207.1 194.4 188.7

TPS (mg/g) NS
(3.97) (7.24) (2.96) (4.18)
128.7 140.6 129.9 124.6

MPS (mg/g) NS
(3.53) (6.45) (2.63) (3.72)

24 h postmortem

68.80" 74.17° 65.03" 65.88"

SPS (mg/g) *
(1.32) (2.40) (0.98) (1.39)
192.1 203.6 182.6 182.0

TPS (mg/g) NS
(6.11) (11.15) (4.55) (6.44)
123.4 129.5 117.5 116.2

MPS (mg/g) NS
(5.25) (9.58) (3.91) (5.53)

' Standard error of least-square means.

Levels of significance : NS=not significant, * P < 0.05.

** Means with different superscripts within a row are significantly different.

Abbreviation: SPS, sarcoplasmic protein solubility; TPS, total protein solubility; MPS, myofibrillar

protein solubility.
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Figure 3-3. Serial sections of longissimus thoracis muscle, stained for mATPase activity after
acidic preincubation at pH 4.7. Magnification of 100 was used (Bar = 50 pm). Abbreviations: I,
type 1 fiber (slow-twitch, oxidative); Ila, type Ilafiber (fast-twitch, oxido-glycolytic); IIb, type IIb
fiber (fast-twitch, glycolytic). (A, B) muscle samples containing high ratio of type IIb fiber; (C,
D) muscle samples containing intermediate ratio of type IIb fiber; (E, F) muscle samples

containing high ratio of type I fiber.
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Figure 3-4. General conclusions on the formation ofundesirable pork. Abbreviations: L*, lightness; SPS, sarcoplasmic protein solubility TPS, total
protein solubility; MPS, myofibrillar protein solubility; PD, muscle pH difference between pHasmin and pHoas NPIIb, number percentage of type IIB
fiber.
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Myogenin
Myf-6

(A)

Figure 3-5. Effect of myogenin and Myf-6 on muscle fiber number and muscle mass. A,
haplotypes of myogenein 5' promoter region and Myf-6 intron 1 region single nucleotide
polymorphism; B, pigs categorized by the total number of fibers; C, pigs categorized by

the muscle mass.
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