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SUMMARY

Protein profiles of the longissimus muscles (LM) from transgenic pigs, expressing a bGH gene, and Contr.O] {
pigs were investigated. Each transgenic (T) pig was compared with a control (C) pigs of similar bOdY'We:i the
Samples were excised within 1 h post mortem. Myofibrillar and sarcoplasmic proteins were separatﬁd o
protein profile was assessed by means of SDS-PAGE (7.5, 12 and 15% polyacrylamide). Neither molec
weight nor concentration of the various proteins differed between C- and T-pigs. Both the myofibrillar an
sarcoplasmic protein profiles of C- and T-pigs were similar.

Introduction

During the past decade, scientists have learned how to transfer genes into animals of different species, Crejung
the so-called 'transgenic' animals. The application of new genetic manipulation techniques offers tremer™ -
potential for enhancing carcass composition. Transgenic pigs expressing a bovine growth hormone gen® et
pigs) are considerably leaner (as much as 85%) than control (C) pigs at the same weight and age (SOlomo

al. 1992). :

In 1988, Solomon and Dunn developed a combined myofibrillar (acid) ATPase and succinic hen
dehydrogenase staining procedure and determined that minor procedural modifications were necessary il g
examining muscle from different species. Interestingly, when this procedure was applied to muscle of T-P16
the bovine-version of the staining procedure was necessary in order to achieve effective fiber type the
differentiation (Solomon et al., 1991). This observation suggested genetically determined differences 1
muscle composition of T-pigs. Therefore, we decided to investigate the protein profile of the IongiSSImUs

muscle (LM) from T- and C-pigs.

Materials and methods
, ar®

Fifty-two transgenic and sibling, control pigs were used. Details on production and treatment of the anl{na'lS 1h
described by Solomon et al. (1992). Each T-pig was compared with a C-pig of similar body-weight- .Wl
after slaughter, samples (ca. 1x1x3 cm) of the longissimus muscle (LM), 13th rib location, were exClsf ol
immediately restrained on flat sticks. Muscle samples were frozen in liquid nitrogen and stored at -70 c
further analysis. of

A 2 gram portion of muscle was removed from each frozen sample and immersed in 10 volume;a i
the ‘extraction’ buffer (75mM KCl, 5 mM KPO,, 2mM EGTA, 2 mM MgCl,, pH=7.2). After the sample I the
thawed, it was cut in small pieces and 'incubated' in the same buffer for at least 1 h at 0-4°C. Subsﬁqu‘ar’l ;
samples were homogenized and the homogenate centrifuged (15 min, 1000xg, 4°C). The supernatant e d
for analysis of sarcoplasmic proteins. The pellet was resuspended in the extraction buffer, homogeniz®
centrifuged. This wash procedure was repeated 4 times. After the last wash, myofibrillar fractions wWer® o
resuspended in 0.0625 M Tris, pH 6.8, and protein concentration was assessed using the biuret pr OCf"durd
(Gornall et al. 1949). The myofibrillar suspensions were diluted to a concentration of 4 mg/ml and dl]uti/
with sample buffer (0.0625 M Tris, pH 6.8, 20% glycerol, 10% B-mercaptoethanol, 4% SDS and 0.0017°

(1:1)

bromophenol blue). mgrﬂl
After assessment of protein concentration of the sarcoplasmic fraction, these were diluted t0 4
with the extraction buffer and mixed (1:1) with sample buffer. peif?

After addition of sample buffer, all the samples were heated at 90°C for at least 10 min beforé
stored at -20°C.




Before analysis samples were thawed and reheated for at !east 5 min. In‘ bo_th r’rsyoﬁbn‘l(l);ar and
SarcOplasmic sumple; the protein profile was assessed by means of SDS»PAGE (7.5, 1‘_‘ and 13_: e
pOlyacryliﬁnide) SDS-PAGE was performed by a modified Laemmli (1970) metho;i, using a 4.5% acrylamide
o king gelanda7.5 12 or 15% polyacrylamide separating gel. The gels were stained with Coomassie
iant Bjye g~ 3%

Re
SUlts ang Discussion

Ih ; n"yom)ﬁ'llar protein profiles are shown in F ig. 1 through 3 and the sarcoplasm1§ prqﬁles are shown ;n(Flg,
i Ough different concentrations of acrylamide were used in an attempt to magnify dxﬁ“;rences n Prq Cll:lS
Proﬁles) few differences were evident. In general, neither molecular weight nor concentration of Qqe various
Rrot,eins differed for é- and T-pigs. Myofibrillar and sarcoplasmic protein profiles of C- and T-pigs wer.e -
il - The smay) Inconsistent diﬁ“creﬁces observed in creatine kinase and phosphoxylase band; werf: px) (‘)ba y
:;lre s Variation in stress before and during slaughter. Stress could result in _mcreased denaturation of these
Plasmic Ins sing them to precipitate out on myofibrillar prolems' e
Pi Sologsgc;?b;lé?;l% Ig) obscn’e}?j a siimiﬁcant difference in ﬁbq type distribution bet'w?erlxg;rélan% ge-r
55 the T‘PigS having fewer red and more intermediate fibers. Accordlpg to Youpg and Davey ( : ‘), :
E;P S can be characterized by myofibrillar protein composiliog; Lhc rclan\jc mlgranon (:‘rnol'ctgtglar‘wvclglil)oc\)m
f i Chain myosin, tropomyosin, troponins I and C and myosin light cham.g of fast and >~10\.& ibers w aa. S
Poobe» ifferen;. We (;id not observe any consistent differences in these proteins between "1 _Pi],gs arlld i—plﬁz.resm
Al:zlb;]y’ the differences reported by Solomon et al. (1991) were too1 small to be detected using electrop :
»the sty ey (1981) concerned bovine muscle. : .
tr:gyo}feizztfuii?zg 31?1\1 fii]e(re are)no significant differences in m_\'?ﬁbriyllarland sarcoplasn}lf: protc?m
pmﬁles “Pigs vs. C-pigs. It is not clear what exactly causes the muscle from F-plgg to rcspond like bovine
{Zubscl When su};jecied to the combined staining procedure. It may be thatld‘iffcrences’1r1 pro%ms arc(ej Ilgz;x:il
in ce Clected by SDS-PAGE. Alternatively, it may be that the obs.erved .dxﬁerenc?ts Fio ncc)t re elcll aadxdmonal
charon(:entration or molecular weight, but rather a difference in amino acid compomuox?.l : urlxien U:c oo
“Mization of proteins expressed by T-pigs is underway, using procedures such as iso-elec sing.
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Pigs ;;‘-3: SDS'Page of myofibrillar proteins from longissimus muscle of transgenic (T)-pigs and control (C)-
" Cight indicates body weight of pigs.
8ure 1: 7,59, polyacrylamide;
F¥gure 2:12% acrylamide;
B 18ure 3: |59, acrylamide.
ngg;r ? ;0 SDS.p age of sarcoplasmic proteins from longissimgs muscle of transgenic (T)-pigs and control (C)-
4 po]yacfylamide. Weight indicates body weight of pigs.
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Explanation of symbols: ;
a= myosin heavy chain; b= ¢-actinin; ¢= phosphorylase B; d= actin; e= creatine kinase: f= troponin T; 8~ :
tropomyosin; h= myosin light chain [; i= troponin I and C; j= myosin light chain II; k=pyruvate kinase;
I=enolase; m=aldolase; n=myoglobin;

M= molecular weight marker containing: phosphorylase (94000 daltons), serum albumin (67000 daltons),
ovalbumin (43000 daltons), carbonic anhydrase (30000 daltons), trypsin inhibitor (20100 daltons) and 0~
lactalbumin (14400 daltons).






