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Characteristics of MT-1V in sheep and goat
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Abstract: Metallothioneins (MTs) was characterized by its low molecular weight (6 to 7 kDa), high metal content, high
content of conserved cysteine(Cys) residues and absence of aromatic amino acids. In mammals there are four isoforms

MT-I—IV), MT-IV was expressed exclusively in stratified squamous epithelia. In this study, according to other animal
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MT-IV gene sequence from GenBank, a pair of special primers (MT-1Vgp; and MT-IVsp,) were designed for cloning the
coding sequence of MT-1V from rumen organ in both sheep and goat. The MT-IV coding sequence in goat and sheep were
189bp, and be submitted to GenBank under Accession Numbers EF470251 and EF624067, respectively. Both goat and
sheep MT-IV gene coded 62 AAs, including 20 Cys residues in sheep, 19 Cys residues in goat, the 61% conserved Cys was
replaced by Trp in goat. MT-IV in goat and sheep both have characteristic Cys-x-Cys, Cys-x-y-Cys, and Cys-Cys sequences
of MTs , where x and y were non-cysteine amino acids, no aromatic AAs, no cross membrane area, and no signal peptide,
these information showed MT-1V in goat and sheep was a cytoplamic protein. The second structure of MT-1V was coil, ex-
cept sheet structure in 7-9 AAs and 49-51AAs. The 3 dimension structure was composed by a-and 3-domain, thep-domain
structure was same between sheep and goat, and same with other species, but a- domain structure in goat was difference
with sheep and other species, because it less one Cys in goat than other animals,the structure change maybe alter the
biological function, it is necessary to study furtherly.
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(NM001003150) (NM114662619)  (NM11554 MT-1V
5473) (NM008631), (XM579881) MT-1V , GenBank, EF470251
) PCR MT-1Vgp, EF624067
MT-1Vsps, 189 bp MT-IVgp(
): “-ATGGACYCCGG-GGAATGTACCT-3 ~; 12 M bp bp
MT-1Vgpy( ): 5 TCAGGGRCAGCAGCTGC
ATTTG-3 7 Y C/T,R C/A,
, PAGE
1.2.3  RT-PCR
RNA PCR Kit(AMV)Ver. 3.0(TaKaRa) 200 ]233
, Oligo-dT primer
RNA RNA PCR 1 ¥, %¥ RT-PCRIMNLER
Kit(AMV)Ver. 3.0(TaKaRa) , A:RT-PCR. 1: LU3;2: #3; M: Marker; B:E% PCR&R. 1 2: WL
’ MT-IVspr - MT-1Vsp fl; 1 ) I;'%I'iPCNII? xzrjﬁcr; in goat and sheep
PCR , PCR 94 2 min, A: RT-PCR; 1: Goat; 2: Sheep; M: Marker; B: Colony PCR result. 1,
94 305,60 305,72  1.5min, 40 72 2+ Goat; 3, 4: Sheep: M, Marker.
10 min SmL 29 MT-IV
’ BIOEDIT , MT-1V
1.2.4 62 ’ 19 i
PCR , T4 DNA 30.64%; , MT-1V
PGEM"-T Vector , , 61
E.coli DHS5, PCR , , 32.26% MT-1V
6 407.42 Da 6 268.26 Da,
MT-1V ,  Phe( )
125 Trp( ) Tyr( ),
BLAST (www.ncbi.nlm.nih.gov),
Clustral 2.3 MT-1V CDS
W (www.ebi.ac.uk/Tools/clustalw?2) MT-IV CDS BLAST
R MAGE 4.0.1(www.megasoftware.net) R (BC122856) (EF62406 7)
Jpred3(www. (NM_001003150)  (NM_032935) (XM_00109
compbio.dundee.ac.uk/~www-jpred) , 6721)) (NM_008631) (NM_001126084)
Swiss-Model(http://swissmodel.expasy.org/) 96.2% 98.4% 88.9% 87.9%
86.8% 86.8% 85.8%
97.9% 90.0%
2 88.9% 87.9% 87.9% 87.4% MT-1V
2.1 RT-PCR
RT-PCR DNA 2.4 MT-1V
200 bp , 1,
PCR , , PCR(
1b) , , , MT-IV ,

189 bp, BLAST
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MTs C-X-C C-C-X-C-C C-X-X-C MT-1V 5~60
, MT-IV MT-1I
MEGA 4 , 4 MT-IV
MT-1V ( 3) a P , B
, 9 Cys, a C ,
2.5 MT-1IV o I Gys, ¢
Cys, o}
ProtScal MT-IV - 3133 (RKS) :
rotScale y I,P NN— MTs (KKS) ’
. 1end SWISS-MODEL ,
’ MT-1V ,
MT-IV TMpred ,
MT-IV
2.6 3
Jpred3 MT-1V RT-PCR
, MT-1V MT-IV
, 7~9 49~51 189 bp , MT-IV
Braun 81 MT-II MT-IV , Quaife
GOAT.MT-4 D RKSICCPCOPPECAKC p
SHEEP.MT-4 D RKSCCPCCPPGCAKC P
COW.MT-4 D RKSCCPCCPPECAKC P
MONKEY.MT-4 MDPRECUC] D RKSCCPCCPPGLAKC] P
HUMAN.MT-4 D RKSCCPCCPPECAKC P
DOG.MT-4 D RKSCCPCCPPGCAKC A
MOUSE MT-4 D RKSCCPCCGPPECAKC P
RAT.MT-4 D RKSCCPCCOPPGLAKC P

2 8AMFR MT-IV R BB FFILE X 45 R
--- CXC - CXC - C --- CCXCC --- CXXC --- CXC ------ CXCC, X
Fig. 2 Alignment of amino acid sequences of MT-1V in eight animal species

Analysis of amino acid sequences of goat, sheep, cattle, monkey, human, dog, mouse and rat. The result showed MT-1V had conserved sequence
—————— CXCC, where x was non-cysteine amino acids.

MT-1V

of MTs, CXC ----- CXC --- CXC - CXC - C--- CCXCC --- CXXC --- CXC

Human

—
60 Rhesus monkey

Dog

House mouse

Cattle

96

3 7N MT-IV S &8 F 51 NJ Rt L i

Fig. 3 The NJ consense tree for cattle, sheep, goat, house mouse, dog, rhesus monkey and human established by MEGA 4
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Bl 4 SWISS-MODEL Fiill (945 3 (A)FLLE BB MT-IV =R L TN LR
MT-1V a B , B , o ¢
Fig. 4 Three-dimensional solution structure of sheep (A) and goat (B) predicted by SWISS-MODEL
The result showed the three-dimensional solution structure was compared by both - and [3-domain, the structure of [3-domain in both

species, but difference in a-domain.
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