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ABSTRACT

Cellular FOS(c-fos) protein is a transcription factor that forms heterodimers mostly with c-jun family and
stimulates the transcription of genes containing AP-1 regulatory elements. This c-fos expression can control
growth and differentiation of various precursor cells including myoblasts. The controls by c-fos gene have been
identified for affecting skeletal muscle fiber traits which are the key determinants of meat quality in pigs. As
a first step for identifying the relationship between c-fos gene and meat quality traits in cattle, we fully
sequenced 1,443 bp of Hanwoo c-fos mRNA and analyzed expression patterns from various organs and muscle
tissues. The sequence identities of Hanwoo c-fos with that of human, pig and mouse showed 89.8%, 93.3%
and 87%, respectively. Analyses of the northern blot showed high c-fos expressions were obtained in spleen
and rib muscle from 7 organs and 9 different parts of muscles investigated. These results presented here can
be used as a valuable marker for meat quality related traits in cattle with further verification.
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Pig : 2639 GAGACAGACCAGCTAGAAGACGAGAAGTCTGCTTTGCAGACTGAGATCGCCAACCTGCTG 2698
(AJ132510)
BOVINE :
(TC126632)
Pig : 2699 AAGGAGAAGGAAAAACTCGAGTTCATCCTGGCAGCTCACCGACCTGCCTGCAAGATCCCT 2758

652 GAGACAGACCAACTAGAAGATGAGAAGTCGGCTTTGCAGACAGAGATTGCCAATCTGCTG 711

BOVINE : 712 AAGGAGAAGGAAAAACTCGAGTTCATCCTAGCGGCTCACCGACCTGCCTGCAAGATCCCC 771

Pig 1 2759 GATGACCTGGGCTTCCCTGAAGAGATGTCTGTGGCTTCCCTTGATCTGAGTGGGGGCCTG 2818
BOVINE : 772 GATGACCTGGGCTTCCCAGAAGAGATGTCTGTGGCTTCTCTTGATCTGAGTGGGGGCCTG 831
Pig : 2819 CCTGAGGCTGCCACCCCCGAATCTGAGGAGGCCTTCACCCTGCCCCTCCTCAATGACCCG 2878
BOVINE : 832 CCTGAGGCTGCCACCCCTGAATCTGAGGAGGCCTTCACCCTGCCACTCCTCAATGACCCT 891
Pig : 2879 GAGCCCAAGCCCTCCGTGGAGCCAGTCAAGAACGTCAGCAGCATGGAGCTGAAGGCCGAG 2938
BOVINE : 892 GAGCCCAAGCCCTCAGTGGAGCCCGTCAAGAGCGTCGGCAGCATGGAGCTGAAGGCTGAG 951
Pig 1 2939 CCCTTTGATGACTTCCTGTTCCCAGCATCGTCCAGGCCCGGCGGCTCTGAGACAGCCCGC 2998
BOVINE : 952 CCCTTTGATGACTACATGTTCCCAGCATCATCCAGGCCCAGCGGCTCGGAGACCGCCCGC 1011
Pig 1 2999 TCTGTGCCGGACATGGACCTGTCTGGTTCCTTCTATGCAGCAGACTGGGAGCCCCTGCAT 3058
BOVINE : 1012 TCTGTGCCAGACATGGACCTGTCTGGTTCCTTCTATGCAGCAGACTGGGAGCCCCTGCAT 1071
Pig 1 3059 GGTGGCTCCCTGGGGATGGGGCCCATGGCCACAGAGCTGGAGCCCCTGTGTACCCCGGTG 3118
BOVINE : 1072 GGTGGCTCCCTGGGGATGGGGCCTATGGCCACGGAGCTGGAGCCCCTGTGCACCCCGGTG 1131
Pig : 3119 GTCACCTGCACCCCCAGCTGCACTACTTACACGTCTTCCTTCGTCTTTACCTACCCCGAG 3178
BOVINE : 1132 GTCACCTGTACTCCCAGCTGCACTACTTACACGTCTTCCTTCGTCTTCACCTACCCTGAG 1191
Pig : 3179 GCTGACTCCTTCCCCAGCTGTGCGGCTGCCCACCGCAAGGGCAGCAGC 3226
BOVINE : 1192 GCTGACTCCTTCCCCAGCTGTGCGGCTGCCCACCGCAAGGGCAGCAGC 1239

Fig. 1. Sequence search result of pig c-fos exon 4 sequence (GenBank accession number
AJ132510) against TIGR BtGIl (Bos taurus Gene Index) for easily extract cattle c-fos
sequence which was not investigated before. High sequence homology (94.4%) between
the two sequences indicates that the bovine c-fos sequence is genuine.

Izt H T 4ER A7IAES alignmentdle]  reverse transcriptase(Promega, U.S.A), 0.5 Unit
primers A|2tsl 2 7|2 WlIt & Y5} recombinant RNasin ribonuclease inhibitor(Pro-
L SARE A4 Zold 2= gl Wiolglm mega, USA) 2AOE 427C A 1AZF wkgS
A 7Fs), A3 748 1st cDNAE o] -8-38to] PTC-200(MJ
Research, U.S.A)olA PCRE AA|3te] c-fos -

AAE FETE PCR EgNoll &= 1st cDNA,

0.2 mM dNTPs, forward®} reverse2] 2 pmol

4. RT-PCR %! Cloning

RT(reverse transcription)i= total RNA 11g<
o] g&3le] AAIEth RNA 1pgell 1 x enzyme
buffer, 50 ng oligo dT, 0.25 mM dNTPs, 1 Unit

primer, 0.1 Unit Tag polymerase(Bioneer, KOREA),
1xbuffer o2 FZEAAC A3 primer
= Table 1014 ¥ A3} o] TIGR(The Insti-
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Table 1. Primers used for amplifying bovine c-fos gene in this study

Primer name Primer sequence (5" -3 Locations” Anneal. temp. (C
c-Fos #1 CTTAAGGAGCTGACACAGAG 11-30(TC126632) 58

c-Fos #2 ATCTTGCAGGCAGGTCGGTG 748-767(TC126632)

c-Fos #3 GATTGCCAATCTGCTGAAGG 696-715(TC126632) -

c-Fos #4 TTCAAGTCCTTGAGGCCCAC 3423-3442(AJ132510)

Y Locations are based on the TIGR assembled bovine EST sequence for TC126632 and the porcine c-fos GenBank

sequence for AJ132510.

tute for Gene Research, http://www.tigr.org/)2] 4
°] EST(Expressed Sequence Tag)®} NCBI(Na-
tional Center for Biotechnology Information,
http:/Amww.ncbi.nim.nih.gov/)ell Hirwo] 9l
A2 cfos FHAAA  primers Al =5l
PCRel o]&s3itt. 2zt primere] ¢71A44g 4
H= Table 10 AlAEo] Slvh 1, 2]
primeri= c-fos FHAS] 5%E, 3, 499
primers= c-fos F-d#ke] 3% FESI= o]
go] =tk PCRE RE&ZZE 94T A 5%
o 13 AANF F, 04T A 30%, 58C A
30%, 72C A 30%¥ = 335 FEA7|A,
vprgto 2 727 ¢ A 1087t o HEEAIATH
PCRo] &4 % 5ol F3HFES 1.2%9]
agarose geloll d7|gEsto] FFHAF B 7]
= QSIS o] TEAMEELS pGEM-T easy
vector(Promega, U.S.A.)l ligationA]7] cloning3t
S AFas9l EcoRlI9] AHPE inserte] %
2 A58} jnsert sizeS EH1s3ith

5. cfos FHAL AV MY Z2H & 24

7} clones9] A7IAES 2437 flske] Al
%% Plasmid DNA 200 ng Bigdye ter-
minator(PE Applied Biosystems, U.SA)E Al&
3lo] cycle sequencing reactions  AAEFIT)
PCR k3 PE 9600(PE Applied Biosystems,
USA)S o]&3te 96 C A 1%, 50T A 5
%, 60T A 4%3te] 2roR 253 A8
a1, W-go] 4k PCR AHELS ethanol 2 A3
<, ABI 377 A5 A7|AE A4 (PE Applied
Biosystems, U.SA)E AR&3te] Vx4 4
gstar Akl AA-E 9714 €S NCBI

(National Center for Biotechnology Information,

http:/Aaww.ncbi.nlm.nih.gov/gorf/gorf.ntml)<]  open
reading frame finderol|A] ofn]:=Alo & o3&l
o]&  GeneDoc(http:/Awww.psc.edu/blomed/genedoc/)
Zaadeld Fel okl 4E4S 24}

ak3lch
6. Northern blot analysis

Z} z=2]of|A] 23 total RNA 40pg= 3.3 vol-
ume2] sample buffer(1.3xMOPS[3-(N-morpholino)-
propane sulfonic acid] running buffer, 8.1%
formaldhyde, 65% formamide)el]l ¥l 65T A
5%7F WH-g-A|A denaturation ¥, 0.7 volume2]
loading dye(50% glycerol, 0.4% Bromophenol
Blue, 0.1% Xylene Cyanol)¢} 49¢] formaldehyde-
agarose gel(1% agarose, 1x MOPS, 6.2% form-
aldehyde)oll A 80 volt® 3A]7Hs¢t A7]93 %3t
< ethidium bromide® QGASIALE F=
mMRNAS] AEj:= 18s, 28s ribosomal RNAZL]
55 B2y AAE 3Sith

o] gelZFE] RNAE 20xSSCE ©]-&3}o]
Nylon-membraneol] AHF9F2F8-0 & 2043} transfer
3k t}2- U.V. crosslinker(Upland, U.S.A)Z RNA
= membraned] €+d3] LAFAIATE Membranes
42°C A pre-hybridiztion solution(5 x SSC, 5 x
Denhart's solution, 100ug/m£ Herring sperm
DNA, 50% formamide)oll Wil 1A]7F EoF w3
AlZ1 % Redi Prome Il kit(Amersharm, U.S.A)E
o]&3] A-LollAl 1A7H5<Ha-PP] dCTP WA
U= labellingdt c-fos ¢cDNAZT °F 760 bp
= probe® o]-&3&ko] 22417+ A% hybridization
S AAEFATE Hybridizationd: 22 2 x SSC,
0.1% SDS &o= shil AAe § e g
o8 42T A 1087k AA Fo] 1xSSC,

My ol
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0.1% SDSENOo = 42 A 1087F A3 o

S Y= AE9 signalo] YERNE Xeray film
S Wi -70C A 39zt EA F dldst
Ath.

m Z3 W aF
1. st% c-fos F& X2l PCR % cloning

3k9-2] c-fos %A} coding sequenceE o}
7] $lste] 53 mRNAS o] 8-3le] Table 1
o] primer2 RT-PCRS 3Sith Hstaxl sl
SZAME9] 97]91 °F 760 bpe] 5% c-fos 4
A SFAET} oF 760 bpe] 3%9] TFANEC]
Aol o]E pGEM-T vector(Promega, U.S.A)e
ligationA]#] Fig. 2014 W= Z3} ko] c-fos
M1 1 4 M2

2 3

800 bp

Fig. 2. A 1.2% agarose gel showing cloned
bovine c-fos RT-PCR products. Lane
1: 5" rt of bovine c-fos gene, lane
2. A cfos 5° ne digested with
EcoRI restriction enzyme, lane 3:
3" rt of bovine c-fos gene, lane 4:
A cfos 3’ ne digested with EcoRlI
restriction enzyme, M1 and M2: 1kb
and 100 bp size standards, respec-
tively(ELPIS, KOREA).

BExont
Hanwoo
Pig
Human [

Exon2
F/vmfw/_

B
- B

2kl 57 37 A7} AN clones S 9&
. ©] F clone2 °F 70 bp A=Y A

2. cfos fXAte] MRNA 7|AY % ool
A Mol B mEA

c-fos 1A= Van Straaten 5ol 28] Al
o] 7% mRNA7Z} 2.2 kbe] ZolE 7}AaL 47
9] exono.Z FAEHC &= Aoz RIHIT
(GenBank accession number: V01512), =2 7
- Reiner 5-(2000)° 2]} genomic DNA 4.2 kb
2 4709] exons 7HAIAL S5 H.3L(GenBank
accession number: AJ132510)3F ®lol] H]F| Ao
ek cfos ke 171492 mRNAS] 381
bpite] B %o Q)= AlEjo]tHGenBank acces-
sion number: AF069515). ©] &TrollA A& uh
&7 49 cfos 12 A coding sequence=
g2 FollA ¥3E % genomic organization¥} W]
wake] Ay B Az Ar o2 3 vzvhA
Z 4709 exono = F-Ado] Ho] 9) o H(Fig. 3),
Tl =2 A4S Hole AL ¢ 7 U
ThTable 2). 53] A & Fo] AE/do]
935%= 7Hd H=A et Z1o 8 Hol 1|9

Table 2. Sequence homology for the c-fos
mRNAs among species

(unit:%)
Species Pig Human Mouse
Hanwoo 93.5 89.8 87.0
Pig - 91.8 89.3
Human 91.8 - 88.5
BExon3 Exord

Fig. 3. Genomic organization of the c-fos gene among species. The intron sizes among species
are also highly conserved. based on human and pig sequence information.
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o FE Fue BRab ddoEm o

3k =l

gd& 7)o GenBankdl 5= 49 9 markerst dAFAVF Qe 2471E] 9
4 of & A% 2718 bp T T 5/ AE ol&ste] FUF BATOEA o] A
7

u

o] A=e primer 47} ¥4 5o]d SNP(single nucleotide polymorphism)
2 & F B B e 71 markerd FsAdol v mow, sH|elA
g AoR AbgEth c-fos FHAe] EAWol7t FHo o]
E]E

SNP

970

4 AS & F UYY(Fig. 4. = A 937 SNPE©] sequencing®]y PCRell 9]
g FHZol  AIFEAl assembled®  TIGRS] @ F7F ofyEh - ifo] markerd & &

of Y EaAMel WlEe

1 CTTAAGGAGCTGACACAGAGCCGGCGGCGCAGCGAGCGAGCGAGCGAGCGAGCGACCGLG

13 CTTAAGGAGCTGACACAGAGCCGGCGGCGCAGCGAGCGAGCGAGCGAGCGAGCGACCGCG

61 CACACCTACCCAGCTCTGCCCGGCAGCTCGCACCTGCCTCCGCCCCTGCGCCCCTCGCCC

73 CACACCTACCCAGCTCTGCCCGGCAGCTCGCACCTGCCTCCGCCCCTGCGCCCCTCGCCC

121 GGCTTTGACTGCTCGCGATCATGATGTTCTCTGGCTTCAACGCCGACTACGAGGCATCCT

133 GGCTTTGACTGCTCGCGATCATGATGTTCTCTGGCTTCAACGCCGACTACGAGGCATCCT

181 CCTCCCGCTGCAGCAGCGCCTCCCCGGCCGGGGACAGTCTCTCCTACTACCACTCACCGG

193 CCTCCCGCTGCAGCAGCGCCTCCCCGGCCGGGGACAGTCTCTCCTACTACCACTCACCGG

241 CCGACTCCTTCTCCAGCATGGGTTCTCCCGTCAATGCGCAGGACTACTGCACCGATCTGG

253 CCGACTCCTTCTCCAGCATGGGTTCTCCCGTCAATGCGCAGGACTACTGCACCGATCTGG

301 CCGTCTCCAGTGCCAACTTCATCCCAACAGTGACTGCCATCTCGACCAGCCCGGACCTAC

313 CCGTCTCCAGTGCCAACTTCATCCCAACAGTGACTGCCATCTCGACCAGCCCGGACCTAC

361 AATGGCTAGTACAGCCCACCCTAGTCTCCTCCGTGGCCCCGTCCCAGACCAGAGCCCCCC

373 AATGGCTAGTACAGCCCACCCTAGTCTCCTCCGTGGCCCCGTCCCAGACCAGAGCCCCCC

421 ACCCCTATGGAGTCCCTACTCCCTCAGCTGGGGCTTACTCCAGGGCTGGAGTCATGAAAA

433 ACCCCTATGGAGTCCCTACTCCCTCAGCTGGGGCTTACTCCAGGGCTGGAGTCATGAAAA

481 CCATGACAGGAGGCAGAGCTCAGAGCATTGGCCGGAGGGGCAAGGTAGAACAGTTGTCCC

493 CCATGACAGGAGGCAGAGCTCAGAGCATTGGCCGGAGGGGCAAGGTAGAACAGTTGTCCC

541 CAGAAGAAGAAGAGAAAAGGCGAATCCGAAGGGAAAGGAATAAGATGGCTGCAGCCAAAT

553 CAGAAGAAGAAGAGAAAAGGCGAATCCGAAGGGAAAGGAATAAGATGGCTGCAGCCAAAT

601 GCCGGAACCGGAGGAGGGAGCTGACTGACACCCTCCAAGCGGAGACAGACCAACTAGAAG

613 GCCGGAACCGGAGGAGGGAGCTGACTGACACCCTCCAAGCGGAGACAGACCAACTAGAAG
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HANWOO 661 ATGAGAAGTCGGCTTTGCAGACAGAGATTGCCAATCTGCTGAAGGAGAAGGAAAAACTCG 720

BOVINE 673 ATGAGAAGTCGGCTTTGCAGACAGAGATTGCCAATCTGCTGAAGGAGAAGGAAAAACTCG 732
HANWOO 721 AGTTCATCCTAGCGGCTCACCGACCTGCCTGCAAGATCCCCGATGACCTGGGCTTCCCAG 780

BOVINE 733 AGTTCATCCTAGCGGCTCACCGACCTGCCTGCAAGATCCCCGATGACCTGGGCTTCCCAG 792

HANWOO 781 AAGAGATGTCTGTGGCTTCTCTTGATCTGAGTGGGGGCCTGCCTGAGGCTGCCACCCCTG 840
BOVINE 793 AAGAGATGTCTGTGGCTTCTCTTGATCTGAGTGGGGGCCTGCCTGAGGCTGCCACCCCTG 852
HANWOO 841 AATCTGAGGAGGCCTTCACCCTGCCACTCCTCAATGACCCTGAGCCCAAGCCCTCAGTGG 900
BOVINE 853 AATCTGAGGAGGCCTTCACCCTGCCACTCCTCAATGACCCTGAGCCCAAGCCCTCAGTGG 912
HANWOO 901 AGCCCGTCAAGAGCGTCGGCAGCATGGAGCTGAAGGCTGAGCCCTTTGATGACTACATGT 960
BOVINE 913 AGCCCGTCAAGAGCGTCGGCAGCATGGAGCTGAAGGCTGAGCCCTTTGATGACTACATGT 972
HANWOO 961 TCCCAGCATCATCCAGGCCCAGCGGCTCGGAGACCGCCCGCTCTGTGCCAGACATGGACC 1020
BOVINE 973 TCCCAGCATCATCCAGGCCCAGCGGCTCGGAGACCGCCCGCTCTGTGCCAGACATGGACC 1032
HANWOO 1021 TGTCTGGTTCCTTCTATGCAGCAGACTGGGAGCCCCTGCATGGTGGCTCCCTGGGGATGG 1080
BOVINE 1033 TGTCTGGTTCCTTCTATGCAGCAGACTGGGAGCCCCTGCATGGTGGCTCCCTGGGGATGG 1092
HANWOO 1081 GGCCTATGGCCACGGAGCTGGAGCCCCTGTGCACCCCGGTGGTCACCTGTACTCCCAGCT 1140
BOVINE 1093 GGCCTATGGCCACGGAGCTGGAGCCCCTGTGCACCCCGGTGGTCACCTGTACTCCCAGCT 1152
HANWOO 1141 GCACTACTTACACGTCTTCCTTCGTCTTCACCTACCCTGAGGCTGACTCCTTCCCCAGCT 1200
BOVINE 1153 GCACTACTTACACGTCTTCCTTCGTCTTCACCTACCCTGAGGCTGACTCCTTCCCCAGCT 1212
HANWOO 1201 GTGCGGCTGCCCACCGCAAGGGCAGCAGCAGCAACGAGCCTTCCTCTGACTCGCTCAGCT 1260
BOVINE 1213 GTGCGGCTGCCCACCGCAAGGGCAGCAGCAGCAACGAGCCTTCCTCTGACTCGCTCAGCT 1272
HANWOO 1261 CACCCACGCTGCTGGCCCTGTGAGCGGGCAGAGAGGGGAGGCAGTGGGCGTGCACGTGGC 1320
BOVINE 1273 CACCCACGCTGCTGGCCCTGTGAGCGGGCAGAGAGGGGATGCAGTGGGCGTGCACGTGGC 1332
HANWOO 1321 CACTGCCTGAGTTGGCGCATTACAGAGAGGAGAAACACGTCTTCCCTCGAGGGTTCCCAT 1380
BOVINE 1333 CACTGCCTGAGTTGGCGCATTACAGAGAGGAGAAACACGTCTTCCCTCGAGGGTTCCCAT 1392
HANWOO 1381 AGACCTAGGGAGGACCTTATCTGTGCGTGAAACACACCAGGCTGTGGGCCTCAAGGACTT 1440
BOVINE 1393 AGACCTAGGGAGGACCTTATCTGAGCGTGAAACACACCATGCTGAGGGCCTCAAGGACTT 1452
HANWOO 1441 GAA 1443
BOVINE 1453 GCA 1455

Fig. 4. Alignment of c-fos mRNA sequences of Hanwoo (generated in this study) and the bovine
c-fos sequences downloaded from the TIGR (accession number 153785). The mismatch
sequences are bold.
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* 20 * 40 * &0

: MMFSGEFNADYEASSSRCSSASPAGDSLESYYHSPADSTSSMGSPVNAQDYCTDLAVS SANFIPTVTALS
¢ MMESGFNADYEASSSRCESASPAGDSLSYYHSPADSFSSMGSFVNAQDFCTDLAVSSANFIPTVTALS
: MMFSGFNADYEASSSRCSSASPAGDSLSYYHSPADSFSSMGSEVNTQDFCADLSVSSANFIPTVTAIS
1 MMFSGFNADYEASSSRCSSASPAGDSLESYYHSPADSFSSMGSPVNAQDFCTDLAVS SANFIPTVTALS

MMFSGFNADYEASSSRCSSASPAGDSLSYYHSPADSFSSMGSPVNAQDSCtDLAVSSANFIPTVTALS

* g0 * 100 * 120 *

TSPDLOWLVQPTLVSSVAPSQTRAFPHPYGVEPTPSAGAYSRAGVMKTMT GGRAQSIGRRGKVEQLSFEE
TSPDLOWLVOQPALVSSVAPSQTRAPHPFGVPAP SAGAYSRAGVVETMT GGRAQSIGRRGEKVEQLSPEE
TSPDLOWLVQPTLVSSVAPSQTRAFPHPYGLPTQSAGAYARAGMVKTVSGGRAQSIGRRGKVEQLSPEE
TSPDLOWLVQPTLVISVAPSQTRAPIPYGVETE SAGAYSRAGVVETMP GGRAQSIGRRGEVEQLSPEE

TSPDLOWLVQPELVSSVAPSQTRAPHPSGEP tpSAGAYSRAGOEKTS GGRAQSIGRRGKVEQLSPEE

140 * 160 * 180 * 200

EEKRRIRRERNKMAAAKCRNRRRELTDT LOQAETDQLEDEXKSALQTEIANLLEEKEKLEFI LARHRPAC
EEKRRIRRERNKMAAARKCRNRRRELTDT LQAETDQLEDEKSALQTEIANLLKEKEKLEFI LAATIRPAC &
EEKRRIERERNKMAAAKCRNRRRELT DT LQAETDQLEDEKSALQTEIANLLKEKEKLEFI LARHRPAC
EEKRRIRRERNKMAAAKCRNRRRELTDT LQAETDQLEDEKSALQTEIANLLEEKEKLEFI LARHREPAC

EEKRRIRRERNKMAAAKCRNRRRELTOT LOAETDOLEDEKSALQTEIANLLKEKEKLEFI LAAHRPAC

* 220 * 240 * 260 *

KIPDDLGFFEEMSVASLDLSGGLPEAATPESEEAFTLF LLNDPEFKF SVEPVKSVGSMELKAEPFDDY &
KIPDDLGFFEEMSVASLDLTGGLPEVATPESEEAFTLF LLNDPEPKFPSVEPVKSISSMELKTEPFDDE &
KIPDDLGFPEEMSVASLDLTGGLPEASTPESEEAFTLP LLNDPEPKPSLEPVESISNVELKAEPFDDF
KIPDDLGFFEEMSVASLDLSGGLPERATPESEEAFTLY LLNDPEFKFSVEPVENVSSMELKAEPFDDF

KIPDDLGFPEEMSVASLDL3GGLPE2aTPESEEAFTLE LLNDPEFKPSEEPVES6336ELKAaEPFDDS

280 * 300 * 320 * 340

: MFPASSRPSGSETARSVPDMDLSGSFYAADWEPLHEGSLGMGPMATELEPLCTPVVTCTPSCTTYTSS

LFPASSRPSGSETARSVPDMDLSGSFYAADWEP LHSGS LGMGPMATELEP LCTPVVTCTPSCTAYTSS
LFPASSRPSGSETSREVPDVDLSGSFYAADWED LTSNS LGMGPMVIELER LCTEPVVTCTEGCTT YT SS
LFPASSRPGGSETARSVPDMDLSGSFYAADWEPLHEGSLGMGPMATELEPLCTPVVTCTPSCTTYTSS
OFPASSRPsGSETARSVPDODLSGSFYAADWEPLH gSLGMGPMaTELEPLCTPVVTCTPsCTEYTSS

* 360 * 380
FVFTYPEADSFPSCARAHRKGSSSNEPSSDSLSSPTLLAL @0 380
FVFTYPEADSFPSCAAAHRKGSSSNEPSSDSLSSPTLLAL @ 380
FVFTYPEADSFPSCARAHRKGSSSNEPSSDSLSSPTLLAL @ 380
FVFTYPEADSFPSCARAHRKGSSSNEPSSDSLSSPTLLAL @0 380
FVFTYPEADSFPSCAAAHRKGSSSNEPSSDSLSSFPTLLAL

68

68
68

136
136
136
136

204
204
204
204

272
272
272
272

340
340
340
340

Fig. 5. Comparisons of c-fos amino acid sequences of cattle, human, mouse, and pig showing
similarities among species. Totally conserved amino acids are no shaded, and highly
conserved sequences are shaded at different degrees.
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Fig. 6. Northern hybridization results of the c-fos gene in various muscles and organs. A: Results
from 32P-labelled c-fos probe, B: Extracted total RNA on 1% agarose gel. Lane 1: lean
meat of short ribs, lane 2: the ribs, lane 3: sirloin, lanes 4-9: different parts of muscles,
lane 10: left atrium, lane 11: right atrium, lane 12: liver, lane 13: spleen, lane 14: kidney,
lane 15: right ventricle, and lane 16: left ventricle.
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