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ANARKIN Y

9

a ¢ a
BHHLlﬂtﬂﬂﬂ'\i’llﬁ?’l:%ﬂ’l\‘lﬂﬂa

' o & v A o
ALLIIAA muma‘lunmuma danian

P ' o & o A o X A o
13790 21 ﬂ']llsﬂ@@“']ulualuﬂﬂ'\uluamuafﬂ]axﬂﬂwul“ﬂﬂllﬂ:Iﬂn']Ll.W\'JLlau

1 10.32 7.26
2 12.37 7.58
3 12.45 10.27
4 10.17 11.26
5 12.49 11.10
6 18.34 11.38
7 17.51 10.31
8 .19.86 11.16
9 15.21 11.36
10 15.30 9.99
11 19.33 12.16
12 15.81 12.06
13 17.50 13.47
14 16.71 11.68
15 16.71 10.97
Mean 15.34 10.80

SD 3.12 1.62




= a L J [ A’ =
nslldadaandal uumaﬂﬁammu'lunmuma wnaza e STFI‘NMI.N aJ

P a a a a a a i
AN B2 NRfﬂ?ﬂ?:La.lWLIT:NﬂﬁﬂﬁWﬂﬁilW&llﬁM'}mﬁuﬂ'}aﬂﬂalﬂ@]‘lﬂﬂﬂlﬂﬂuﬂ Realtime PCR

1:100 1 1.62 9.42 80.8

2 1.70 9.62 80.6

1:1000 1 172 12.00 80.6

2 1.58 12.11 80.8

1:10000 1 1.60 15.35 80.4
2 1.54 15.14 80.6

1:100000 1 1.60 18.19 80.4
2 1.55 18.07 80.4

Aads 1.61 80.6




- ' 4 a a 9 & L a
A1379N 23 ALaR Ulﬁ&n UNIILLRAND aﬂ'ﬂaﬂﬂuﬂ'\aﬂ'\alﬂ@]uﬂuﬂ MULUaY a\‘lIﬂW'um 23

LD 168.54 1.00

TA 202.61 1.202
LT 179.86 1.067
SM 57.96 0.344
ST 169.23 1.004
RA 392.86 2.331

*n=3
LD = Longissimus dorsi, LT= Longissimus troracis, TA = Transversus abdominis,

SM = Semimembranosus, ST = Semitendinosus and RA = Rectus abdominis

P ' 4 a a @ & 4;
A139N 24 ﬂ'\LQNUﬂ%N'\mﬂ'\TLLﬁ@]Gaanmaoguﬂqaﬂ’\ﬁlﬂﬂtﬂnuajU'J:'ﬂa\'ﬁﬂwuluﬂﬂ*

Atz (T) 6.51 0.039

#l& o) 28.40 0.169

1a (K) ' 6.11 0.036

wala (H) 28.62 0.170

1 (S) ' 5.60 0.033

qu8d (B) 0.39 0.002

AU (L) 1.18 0.007
nawLileduuen (LD) 168.54 1.000

*n=3



4 , _/ACP(actin—cast)
AN V5 M E

9 & o X a 5
lunsuiiasunanvaslanwiasuazlafuwananu

2 150.44 116.29
3 140.71 71.78
4 72.36 98.88
5 124.09 193.05
6 216.26 98.08
7 205.15 86.67
8 220.86 141.28
9 162.16 70.62
10 113.50 71.49
1 161.50 114.42
12 201.85 90.81
13 264.86 108.55
14 189.17 152.59
15 162.82 92.30
Mean 168.54 108.21 _
SD 48.793 33.518
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arnanIsanIsNIwaasanlasiarathaiadn

P ' o v od o ™
A1319N 26 mmsgﬂnﬁuuawaomamm'n:aanmnﬂaauﬁ DEAE-Sephacel

10

11

12

13

14

15

16

17

18

19

20

0.000

0.000

0.000

0.056

0.133

0.767

2.217

3.353

1.403

0.925

0.546

0.383

0.297

0.137

0.077

0.043

0.017

0.000

0.000
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i 1 a ° € a [ X o X A
139N U7 mnansmmmﬂnwaaLau‘lmumaﬂ’nmmu’lmmmuaauuanwao'[ﬂwumao

24.79

1 0.292
2 0.300 51.06 25.53
3 0.304 51.68 25.84
4 0.268 45.50 22.75
-5 0.267 45.45 22.72
6 0.295 50.21 25.10
7 0.282 47.88 23.94
8 0.299 50.77 25.39
9 0.309 52.47 26.24
10 0.291 49.47 24.74
Mean 0.291 49.41 | 24.70
SD 0.014 2,428 1.216
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J 1A ° o b A‘ v o
A1379N 28 ANINTTANITNNIUVDY Lauhﬁmaﬂ'] siaaulundu Lua Wuﬂﬂ‘ﬂaﬂﬂﬂ'\ LLWILLRY

16.41

1 0.193 32.81
2 0.272 46.18 23.09
3 0.265 44.99 22.50
4 0.284 48.34 24.17
5 0.264. 44.88 22.44
6 0.292 49.58 24.79
7 0.289 49.13 - 24.57
8 0.286 48.68 24.34
9 0.262 44.60 22.30
10 0.303 51.51 25.76
11 0.297 50.43 25.22
12 0.285 48.51 24.25
13 0.296 50.26 25.13

Mean 0.276 46.92 23.46
SD 0.028 4.805 2.402
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a [P » aa : - o
ﬂ"li']lﬂ?’l:ﬂﬂ’lﬂ')'l&lll@lﬂ(ﬂ'\\‘l'n'l\'lﬂﬂﬁ?lﬂﬂrﬂﬂﬂl&laﬂllaztﬂﬂ’lllﬂdllﬂﬂrﬁﬂ T-test

J s ] Aay L ; s
1) musmﬁmuma‘[unmumaawuan

Lower CL Upper CL Lower CL

Variable breed N Mean Mean Mean Std Dev
sf KU 15 9.9056 10.8 11.694 1.1825
sf NT 15 13.613 15.339 17.064 2.2814
sf - Diff (1-2) -6.395 -4.539 -2.682 1.9695
T-Tests

Variable Method Variances DF
sf Pooled Equal 28
st Satterthwaite Unequal 21

Equality of Variances

Variable Method Num DF Den DF

sf Folded F 14 14

2) USananisudasaanzasinmathaiadnlunaruiitadunan [A1 E

Lower CL Upper CL Lower CL
Variable breed N Mean Mean Mean  Std Dev
exp KU 15 89.645 108.21 126.77 24.539
exp NT 15 141.52 168.54 195.56 35.722
exp Diff (1-2) -91.65 -60.34 -29.03 33.218
T-Tests

Variable Method Variances DF
exp Pooled Equal 28
exp Satterthwaite Unequal 24.8

Equality of Variances

Variable Method Num DF Den DF

exp Folded F 14 14

Std

Upper CL
Dev  Std Dev Std Err

1.6151 2.5472 0.417
3.1161 4.9144 0.8046
2.4818 3.3565 0.9062

t

Value Pr > |t]
-5.01 <.0001
-5.01 <.0001

F Value Pr > F

Std

33,
48.

41

3.72 0.0194

ACP actin—cast)

]

Upper CL
Dev  Std Dev Std Err
518 .52.861 8.6543
793 76.951  12.598

.858 56.611 15.284

Value Pr > |t]
-3.95 0.0005
-3.95 0.0006

F Value Pr > F

2.12 0.1723

U = o = ; Qo
3) AN ﬂ?i&lﬂ’liﬂ’]d’l'ﬂ“ﬂﬂdI.E)H1‘1i%fﬂ’l'élll"lﬁlﬂGl%‘l%ﬂgﬁﬂlﬂaaﬂﬂﬂﬂ

Upper CL

Std Dev Std Dev Std Err

2.4019 3.9648 0.6662
1.2159 2.2198 0.3845
1.9825 2.8331 0.8339

Lower CL Upper CL Lower CL
Variable breed N Mean Mean Mean Std Dev
acti KU 13 22.008 23.459 24.911 1.7223
acti NT 10 23.834 24.704 25.574 0.8364
acti Diff (1-2) -2.979 -1.245 0.4894 1.5252
T-Tests
Variable Method Variances DF t Value
acti Pooled Equal 21 -1.49
acti Satterthwaite Unequal 18.6 -1.62
Equality of Variances
Variable Method Num DF Den DF F Value
acti Folded F 12 9 3.90

Pr > |t
0.1504
0.1224

Pr > F
0.0487
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Nﬁn’li%lﬂi’l:ﬁd'lﬂﬂﬁ&lﬂ%s Pearson Correlation Coefficient

1) The CORR Procedure Tn'ﬁrmﬂaa

Variable
sf

exp

acti

15
15
10

Simple Statistics

Std Dev Sum
3.11612 230.08000
48.79271 2528
1.21592 247 .04000

Pearson Correlation Coefficients

Prob > |r| under HB: Rho=0
Number of Observations

sf exp
st 1.00000 0.73633
0.0017
15 15
exp 0.73633 1.00000
0.0017
15 15
acti -0.28037 -0.35621
0.4327 0.3124
10 10
2) The CORR Procedure Tafmunauan
3 Variables: sf exp a

Variable
st

exp

acti

Simple Statistics

N Mean Std Dev
15 10.80000 1.61512
15 108.20667 33.51793
13 23.45923 2.40186

Sum
162.00000
1623
304.97000

Pearson Correlation Coefficients
Prob > |r| under HO: Rho=0
Number of Observations

sf

st 1.00000
15

exp 0.04562
0.8718

15

acti 0.65533

0.0150
13

exp
0.04562
0.8718
15
1.00000
15
-0.17575

0.5657
13

3 Variables: sf exp acti

Minimum
10.17000
72.36000
22.72000

acti
-0.28037
0.4327
10
-0.35621
0.3124
10
1.00000

10

cti

Minimum
7.26000
70.62000
16.41000

acti
0.65533
0.0150
13
-0.17575
0.5657
13
1.00000

13

80

Maximum
19.86000
264.86000
26.24000

Maximum
13.47000
193.05000
25.76000
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Calpastatin Gene Study in Thai Native Cattle (B. indicus)
and Kampaengsaen Cattle (B. indicus x B. taurus)

Jirajaroenrat K.*, Opatpatanakit Y., Sethakul J.

o
>

Figure 3 RT-PCR products of Thai native (a) and Kampaengsaen (b) cattie no. 1, 2 and 3 with primer
mmﬂm'nmmeg#umuws&unﬂm

Figure 1 Primer design based on B. taurus mRNA transcripts (type -IV)

RNA extraction

Northern blotting

5'-RACE PCR Real-time RT-PCR

Sequence analysis Gene expression

Sequence alignment Heterologous exp.

Putative translation

Tissue specific exp.

Figure 2 Research methodology flowchart

of Bos faurus. BT-CAST1 (NM_001030318), BT_CAST2

The 3'-termini of calpastatin mRNA transcripts in B. faurus and B.  Figure 4 Caastatin sequence aignment !
indicus share highly conserved sequence. Therefore this gene region Mg.,.,.'"mmlﬁw SRRIOIEIEIAY nd AT CASTA 0WM_001030%20); vl Tha sl and
may be important for enzyme function. The 5'-termini of the mRNAs
in both Thai breeds and their expression in different muscles and
tissues are under further investigation.

. 1. Koohmaraie M. 1988. Proc. Recip. Meat Conf. 41:89.
- 2. Koohmaraie M. 1992. Proc. Recip. Meat Conf. 45:63.
* Centre of Agricultural Biotechnology Consortium for lab equipments 3. Whipple G., et al. 1990. J. Anim. Sci. 68:2716.
* Thailand Research Fund for financial support 4. Raynaud P., et al. 2005. Arch. Biochem. Biophys. 437:69-77.
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Thai Native Cattle

Jlrajaroenrat, K.1‘ Opatpatanakrt, Y,2 and Sethakul J 1

hmhmm,mwhww quality[3]. Four alt transcripts
mmpel-N)hlvebunmpwhdhEumpelnbned(ﬂumu)awe mwpnhﬁnmmmwnlﬁs,lzsmmkhm
detected[4]). Thai native cattle were identified to be a member of Bos indicus specie. Little molecular information on this specie has been

To characterize the pattern of calpastatin expression in different 30 k0s o
muscles of Thai native beef cattle (8. indlicus) in order to understand
the relationship between calpastatin regulation and meat quality.

Muscle Extraction: The protein were extracted from six 86 ks |
muscles; semimembranosus (SM), rectus abdominis (RA),
semitendinosus (ST), longissimus troracis (LT), longissimus dorsi (LD)

SIRASTLTLUTA

and transversus abdominis (TA) according to the method described by ks |
Delgado et a/. [5).

SDS-PAGE: Protein concentration in the supernatant fraction  Figure 1. SDS-PAGE of protein extracts from 6 muscles of Th-i native beef catte:
was diluted to 3 mg/mL. Protein amount of 50 g Were SEparated by i ton (L0) oo camorasoor spaoumns: (1A} renoeen ‘SLP,_“ bl
SDS-PAGE using 7 x 10 cm minigels. After staining, the protein bands  molecular weight and lane A is bovine serume albumin 2 ug.
v(;en: u:l:::)'lled comparing to prestained molecular weight marker " sk & il h A

Western blot analysis: The seperated proteins were 250 K08 |- g
transferred to Hybond-P PVDF membrane. The 1st antibody used was )

a monoclonal antibody (Anti-DomIV: Sigma) at 1:500 dilution The 130 kDa —f+ W ks <125 kDa

polypeptides labeled with the 1st antibody were detected by using an Fireed

polyclonal anti-mouse IgG (Fab fragments; Roche) conjugated with T -

horseradish peroxidase at a 50 mU/ml. The 2nd antibody was 00 - 8

detected by using TMB solution (3,3',5,5- tetramethyl-benzidine:

Roche). The image of the membrane was captured using gel 55 kDn - o

document system (Syngene). -—— - . 47 kDa
ienlite: - thee

We previously isolated the calpastatin mRNA transcripts by ‘

RT-PCR from skeletal muscles of Thai native cattle. About 1,500 bp Figure 2. Western blotting of protein extracts from 6 et o Thal At Wl cull:
of 3“-termini cDNA was isolated. The sequences shared 98-99% to (RA), N, boree (L1

that of the European cattle. s e
The muscle extracts were separated by SDS-PAGE (Figure 1).
The expression of calpastatin isoforms in six muscles analysed by
Western blotting showed different patterns. The 125 kDa and 47
kDa isoforms corresponding to the translation of Type III transcript, Different patterns of the calpastatin expression in different
confirmed. by We ' el

the erythrocyte isoform, respectively, were detected in SM and RA
- muscles, whereas LT, LM and TA muscles contained 47 kDa
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