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Abstract

The mitochondrion cytochrome b gene has been widely used for genetic diversity work such as species
identification, taxonomic and phylogenetic studies. Cytochrome b gene of three felid families; Asian
golden cat (Catopuma temminckii), flat-headed cat (Prionailurus planiceps), and fishing cat (Prionailurus
viverrinus) have been cloned, sequenced, translated and compared with the cytochrome b gene and
protein of Felis catus (domestic cat) accession number U20753. From 1,140 bp of the cytochrome b gene,
232 positions showed variation among these sequences. However, only 30 of 379 amino acids full-
length cytochrome b peptide varied. Phylogenetic analysis indicated that C. temminckii is more closely
related to F. catus than the other two Prionailurus. The differences in the cytochrome b gene will later

be used for probe design for mitochondrial DNA identification in interspecies cloning research.
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Introduction

The oocyte is valuable. This is an unmistakable
fact underscored by the scarcity of oocytes
available from species where they could be most
useful, i.e., human, for biomedical applications,
and endangered or extinct species, for their
conservation and rescue. One of the possibili-
ties presented by somatic cell nuclear transfer
(SCNT) is called interspecies cloning, where the
recipient ooplast and donor nucleus are derived
from different species.

Interspecies somatic cell nuclear transfer
(iSCNT) or interspecies cloning involves trans-
ferring cell nuclei of one species into enucleated

oocytes of another species. In cloned animals
where somatic cell nuclei and oocytes are from
the same or closely related species, the mito-
chondrial DNA (mtDNA) of the oocyte is domi-
nantly inherited. However, in interspecies cloned
embryos where nuclear donor and oocyte are
from two distantly related species, the distribu-
tion of the mtDNA species is not known. The
fate of foreign mtDNA following nuclear transfer
(NT) is still controversial. Mitochondrial DNAs
are essential for cellular function including
regulation of energy biosynthesis. At present,
mtDNA has been a key determinant in deciding
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the developmental fate of cloned embryos to
term and the survival of subsequent offspring.
The mtDNAs of cloned embryos should be derived
mainly from recipient cytoplasm with a limited
contribution/transmission from the donor cell.
In the cloned embryos to term, the resultant
animals exhibit one of the three patterns of
mtDNA transmission 1) homoplasmy derived
from the recipient oocytes, 2) homoplasmy
derived exclusively from the donor somatic cells,
or 3) heteroplasmy from the fusion partners
(StJohn et al., 2004). Varying changes in distri-
bution, proliferation and activity during early and
subsequent stages of development have been
observed (Katayama et al., 2006). The genotypes
and quantities of mtDNA in cloned embryos and
animals may illustrate mosaicism depending on
the species, embryonic stage, donor cells used,
organs in which it is detected and individual-to-
individual variations (Chen et al., 2002; Takeda
etal.,2003; Hua et al., 2008).

The successful of offspring productions
with iSCNT have been shown in gaur (Lanza
et al., 2000), mouflon (Loi et al., 2001), zebu
(Meirelles et al.,2001), African wild cat (Gomez
et al.,2004), and yak (Li et al., 2006). In felids
species, cloned domestic cat embryos have been
successfully produced as a model for wild felids
(Shin et al., 2002; Skrzyszowska et al., 2002;
Gomez et al., 2003, 2004; Kitiyanant ez al., 2003;
Wen et al. 2003; Yin et al., 2005). Leopard cat
(Lorthongpanich et al., 2004) and African wild
cat (Gomez et al., 2004) embryos have also been
produced from enucleated domestic cat oocytes.
The birth of cloned domestic cats (Shin et al.,
2002; Yin et al., 2005) and cloned iSCNT African
wild cats (Gomez et al., 2004) exhibits the effec-
tiveness of interspecies cloning.

In some previous reports, the mtDNA of
SCNT animals were exclusively derived from the
recipient oocytes (Takeda et al., 1999, Meirelles
et al., 2001). Conversely, it has been reported
that in panda-rabbit iSCNT embryos, mtDNA
from both panda fibroblasts and rabbit oocytes
coexisted in early blastocysts. However, the
mtDNA from the recipient rabbit oocytes was
eliminated after implantation (Chen ez al., 2002).
In cloned calves, some calves and fetuses have

been reported to show proliferation of mtDNA
from donor cells during embryogenesis (Takeda
et al.,2003). These differential mtDNA outcomes
provide an opportunity to investigate and define
the involvement of mitochondrial persistence
and inheritance in relation to development and
survival frequencies in interspecies cloned embryo
production. In this study, cytochrome b genes
of three felid families: Asian golden cat
(Catopuma temminckii), flat-headed cat
(Prionailurus planiceps), and fishing cat
(Prionailurus viverrinus), have been cloned,
sequenced, translated and compared with the
cytochrome b gene and protein of Felis catus
(domestic cat) accession number U20753. This
will be used for the study of mtDNA nuclear
transfer in interspecies cat cloning.

Materials and Methods

Mitochondrial DNA Extraction

Mitochondrial DNA of three felid families:
Asian golden cat (C. temminckii), flat-headed
cat (P. planiceps) and fishing cat (P. viverrinus)
were extracted from fibroblast using the method
described by Sambrook and Russell (2001).

Polymerase Chain Reaction (PCR) and PCR
Product Purification

To amplify the complete sequence (1,140
bp) of the cytochrome b gene, primers
CytoB15008/CytoB16260 (5’-CCATCGTTGTA
TTTCAACTATAAGA AC-3’ and 5’-GCTTCT
TCCTTGAAGTCTTAGGG-3’) were used for the
amplification of the target region. We designed
this primer set based on the domestic cat mtDNA
sequence (accession number U20753). The
amplification of the cytochrome b region was
performed in a final volume of 50 ul containing
0.5ug DNA extract, 1x Green GoTaq® Flexi buffer
(Promaga), 200 mM each ANTP (Promega), 1.25
U of GoTaq DNA polymerase (Promega), and 0.5
UM of each primer. The amplification was carried
outin a DNA Thermal cycler (GeneAmp® PCR
System 2400, PERKIN ELMER ) for an initial
denaturation at 95°C for 2 min followed by 45
cycles of 95°C for 30 sec, 50°C for 30 sec and
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72°C for 2 min followed by final extension at 72°C
for 5 min. One microliter of PCR product was
electrophoresed on 1% agarose gel and stained
with ethidium bromide, and the DNA band in
the gel was then visualized under an ultraviolet
illuminator. The remaining PCR products (49ul)
were purified by the QIAquick PCR Purification
kit (Qiagen, Servicios Hospitalarios, Barcelona,
Spain).

Sequencing of the PCR Product

DNA fragments were ligated into pGEM-T
Easy Vector (Promega). Ligation mixes were trans-
formed into competent Escherichia coli DHSe<
using electroporation method. Transformants
were selected by using ampicillin and the pres-
ence of the pPGEM-T Easy containing insert was
determined by screening for blue/white colonies
using X-Gal (5-bromo-4-chloro-3-indolyl-3-D-
galactopyranoside) and IPTG (isopropyl--D-
thiogalactopyranoside). The presence of insert
was confirmed by restriction analysis using
EcoRI and sent to Macrogen, Korea for DNA
sequence analysis using T7 promoter and SP6
primers. At least 3 clones of each sample were
sequenced. The cytochrome b sequences were
compared with those in the database at GenBank
by using blast program (NCBI) and were used to

determine genetic diversity.
Construction of Phylogenetic Tree

For the phylogenetic and molecular
evolutionary analyses, the alignment was
performed by using the CLUSTALW and
Maximum Parsimony algorithms of MEGA
version 4 (Tamura et al., 2007). The following
sequences (with GenBank accession numbers
in parentheses) were analyzed: C. temminckii
(FJ594957), P. planiceps (F1594958), P. viverrinus
(FJ594959), F. catus (U20753), L. pardinus
(EF689048), L. canadensis (AY928671), and
P. bengalensis (AB210238).

Results and Discussion

The felid cytochrome b specific primer set
(CytoB15008/CytoB16260) used in this experi-
ment was designed based on the domestic cat
mtDNA sequence (accession number U20753)
reported from Gene Bank. The PCR products
of 1,252 bp were detected in all felid species
after ethidium bromide staining (Figure 1). The
identities of these bands were further confirmed
by sequencing (data not shown) by Macrogen,
Korea.

RIS

~1,252 bp

—

Figure 1. Ethidium-bromide-stained 1% agarose gel displaying amplification cytochrome b gene
of three felid families, ~1,252 bp. Lane: M; 1Kb marker, 2; Asian golden cat
(C. temminckii), 2; flat-headed cat (P. planiceps), 3; fishing cat (P, viverrinus) and lane 4;
negative control , without genomic DNA in PCR
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Figure 2. The full nucleotide sequences of cytochrome b gene. Sequences were aligned using blast
program from NCBI database. The star symbol indicates the same nucleotide sequence
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ATGACCAACATTCGAAAATCACACCCCCTTACCAAAATTATTAATCACTC
ATGACCAACATTCGAAAATCACACCCCCTTATTAAAATTATTAACCACTC
ATGACCAACATTCGAAAATCACACCCCCTTATCAAAATCATCAACCACTC
ATGACCAACATTCGAAAATCACACCCCCTTATTAAAATCATCAACCACTC
khkkkhkkhkkhkhkkhkhkkhkhkkhkkhkkhkhkkkkhkkkkkkk kkkkk kk Kkk kkkkk
ATTCATCGACCTACCTGCCCCATCTAACATCTCAGCATGATGAAACTTCG
ACTCATTGATCTACCTGCCCCATCCAACATCTCAGCGTGATGAAACTTTG
ATTCACTGATCTACCCACCCCATCTAATATCTCAGCATGATGGAACTTCG
ATTCATCGATCTGCCTGCCCCATCCAACATCTCAGCATGGTGGAACTTCG
* ok kk Kk kK kk Kkhkkkkhkkk kk kkkkkkkk kk *k kkkkk *
GCTCCCTTCTAGGAGTCTGCCTAATCTTACAAATCCTCACCGGCCTCTTT
GATCCCTGCTAGGAGTCTGCCTAATCCTACAAATCCTCACTGGCCTTTTC
GCTCCCTGCTAGGAGTATGCCTAATTCTACAAATCCTTACCGGCCTTTTC
GCTCCTTGCTAGGAGTATGCTTAATTCTACAAATCCTCACCGGCCTCTTC
* kkk k kkkkkkkk kkk kkkk kkkkhkkkkkhkkhkk *kk khkkkk *k
TTGGCCATACACTACACATCAGACACAACAACCGCCTTTTCATCAGTTAC
CTAGCCATACACTACACATCGGACACAATAACCGCCTTCTCATCAGTCAC
CTAGCCATACACTACACATCAGATACAACCACCGCCTTCTCATCAGTCAC
TTAGCCATACACTACACACCAGATACAACAACCGCCTTCTCATCAGTCAC
* kkkkkkkkkkkkkkk Kk kk kkkk Kkkkkhkkk kkkkkkkk *k
CCACATCTGTCGCGACGTTAATTATGGCTGAATCATCCGATATTTACACG
CCATATCTGCCGCGACGTCAACTACGGCTGAATTATTCGATACATACATG
TCACATCTGTCGTGACGTTAACTACGGCTGAATCATCCGGTACATACACG
CCACATCTGTCGTGACGTCAACTACGGCTGAATTATCCGATACATGCACG
kk khkkkk kk kkhkkkk kk kk kkkkkkkk kk kk k% * kK Kk
CCAACGGAGCTTCTATATTCTTTATCTGCCTGTACATACATGTAGGACGG
CCAACGGAGCTTCCATATTCTTTATCTGCCTATACATGCATGTAGGACGA
CCAACGGAGCCTCCATATTCTTTATCTGTCTATACATGCACGTGGGCCGA
CCAACGGAGCCTCCATATTTTTTATCTGCCTATACATACACGTAGGCCGA
khkkhkkhkkhkhkhkkk *kk khkkhkkk *khkkhkkkhkhkkx **xk *kkkkk %%k **x **x **x
GGAATATACTACGGCTCCTACACCTTCTCAGAGACATGAAACATTGGAAT
GGAATGTACTACGGCTCCTACACCTTCTCAGAAACATGAAATATCGGAAT
GGAATATATTATGGTTCCTACACCTTCTCAGAAACATGAAACATTGGAAT
GGAATATATTACGGCTCCTATACCTTCTCTGAAACATGAAACATTGGAGT
kkkhkkhk kk kk kk kkhkkkk khkkkkhkkk kk kkkkkkkk *kk kkk *
CATACTATTATTTACAGTCATAGCCACAGCTTTTATGGGATACGTCCTAC
TCTACTACTATTTACAGTTATAGCCACAGCTTTTATAGGATACGTCTTAC
CATACTGCTATTCGCAGCCATAGCCACAGCTTTCATAGGTTACGTACTAC
CGTACTACTATTCGCAGTCATAGCTACAGCCTTCATGGGCTACGTACTAC
* ok k k * ok kK * k Kk kkkhkkk khkkkk kk kk kk kkkkk * ok k.
CATGAGGCCAAATGTCCTTCTGAGGAGCAACCGTAATCACTAACCTCCTG
CATGAGGCCAAATATCCTTCTGAGGAGCAACCGTAATTACCAACCTCCTA
CATGGGGCCAAATATCCTTCTGAGGGGCAACCGTAATCACCAACCTCCTA
CATGAGGCCAAATATCTTTCTGAGGGGCAACCGTAATTACCAACCTCCTA
khkkk Khhkkhkkhkkhkkhkkhkk *kk khkkkkkkk *hkkhkhkkhkhkkhkhkkhkk *k% *khkkkkkxkx
TCAGCAATTCCATACATCGGGACTGAACTAGTAGAATGAATCTGAGGGGG
TCAGCAATCCCATACATCGGAACTAACTTAGTAGAATGAATCTGAGGGGG
TCAGCAATCCCATACATTGGAGCCAACTTAGTAGAATGGGTCTGAGGGGG
TCAGCAATCCCATATATTGGAACCGACCTAGTAGAATGAATCTGAGGGGG
kkkkkkkk khkkkk *k k*k * * Kk kkkkkkokkk * Kk k Kk ok ok ok ok ok ok
CTTCTCAGTAGACAAAGCCACCCTAACACGATTCTTTGCTTTCCACTTCA
CTTTTCAGTAGATAAAGCCACCCTAACACGATTCTTTGCCTTCCACTTTA
TTTCTCAGTAGACAAAGCCACCCTAACACGATTCTTCGCTTTCCATTTCA
CTTTTCAGTAGACAAAGCCACCCTAACACGATTCTTCGCTTTCCATTTTA
kk kkkkkhkkk khkkhkkhkkhkkhkhkhkhkhkkhkkhhkhkhhhhkx *k kkkkkx *% *
TTCTTCCATTCATTATCTCAGCCTTAGCAGCAGTACACCTCTTATTCCTT
TCCTCCCATTCATTATCTCAGCCTTAGCAGCAGTACACCTCCTATTCCTT
TTCTCCCATTCATTATTTCAGCCTTAGCAGCAGTACACCTCCTATTCCTC
TCCTTCCGTTCATCATCTCAGCCTTAGCAGCAGTACACCTCCTATTTCTC

Kk okk kkkkk kk kkkkkkkkkkkkkkkkhkkkhkhkkkk Khkkk kK
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CATGAAACAGGATCTAACAACCCCTCAGGAATTACATCCGATTCAGACAA
CACGAAACAGGATCTAACAACCCCTCAGGAATTACATCCGACTCAGACAA
CATGAAACAGGATCCAATAACCCCTCAGGAGTCATATCCGACTCGGACAA
CATGAAACAGGATCCAACAACCCCTCAGGAATTATATCCGACTCAGATAA
Kk kkk Kk Kk Ak kK Kk KAAKRAKRAKRAKRAK K K KAKEKE Kk Ak xK
AATCCCATTCCACCCATACTATACAATCAAAGACATCCTAGGTCTTCTAG
AATCCCATTCCACCCGTACTACACAATCAAAGACATCCTAGGTCTCCTAG
AATCCCATTCCACCCATATTATACAATCAAGGACATCCTAGGCCTTCTAG
AATCCCATTCCACCCATACTACACAATCAAGGATGTCCTAGGCCTCCTAA
KAKK KK KK AR AKERE *k kk KAKARAhE *k Kk kkhkk *k kkK
TACTAGTTTTAACACTCATACTACTCGTCCTATTTTCACCAGACCTGCTA
TATTAATTCTTACACTTATATTGCTCGTTCTATTTACACCAGACCTGCTA
TACTAATCTTAACACTTATACTACTTGTTCTATTCTCACCAGACCTGTTA
TACTAATCTTAATACTCATACTACTCGTTTTATTCTCACCAGACCTACTA
Kk Kk Kk Kk K Kkk KKK Kk Ak Kk KKKk ARKKEKRKKEK Kk
GGAGACCCAGACAACTACATCCCAGCCAACCCTTTAAATACCCCTCCCCA
GGAGACCCAGACAATTACATTCCTGCCAACCCTCTAAATACCCCTCCCCA
GGAGACCCAGATAACTACACTCCCGCTAATCCTTTAAACACCCCTCCCCA
GGAGACCCAGACAATTACATCCCCGCTAATCCTCTGAACACTCCTCCCCA
Kkkkkkhkkhx hk khkkk Kk Ak Kk Akk * Ak Kk AkkkkxKkx
TATTAAACCTGAATGATACTTCCTATTCGCATACGCAATTCTCCGATCCA
TATTAAACCTGAGTGGTACTTCTTATTTGCGTACGCAATCCTCCGATCCA
TATCAAGCCCGAATGATACTTCCTATTCGCATACGCAATTCTCCGATCTA
TATTAAACCCGAATGATACTTCCTATTCGCATACGCAATTCTCCGATCCA
Kkk Kk Kk Kk kk AkkKAkk Akkk Ak KkAKAKAKk KkAkAKEK X
TCCCCAACAAACTAGGGGGAGTCCTAGCCCTAGTACTCTCCATCCTAGTA
TCCCAAACAAACTAGGAGGAGTCCTAGCCTTAGTACTCTCCATTCTAGTC
TCCCTAATAAACTGGGAGGGGTCCTAGCCTTGGTACTCTCCATCCTAATC
TCCCTAACAAATTGGGAGGGGTCCTAGCCCTAGTACTCTCCATCCTAATC
Kkkk kk Kkk Kk Kk Kk KAKKKKAKE Kk KkKKAKAKAKE KAk K
CTAGCAATCATTCCAATCCTCCACACCTCCAAACAACGAGGAATAATGTT
CTAGCAATCATCCCAATCCTCCACACCTCCAAACAACGAGGAATAACATT
CTAGCAATTATTCCAGTCCTCCACACCTCCAAACAACGTGGAATAATATT
CTGGCAATTATTCCAATCCTCCACACCTCCAAACAACGAGGAATAATATT
Kk Kk KkK Kk KAk KAKKRAKAKAARAR AR KRR AR K* KAKRA*E Ak
TCGACCACTAAGCCAATGTCTATTCTGACTCCTAGTAGCGGATCTCCTAA
TCGACCACTAAGCCAGTGCTTATTTTGATTTCTAGTAGCAGACCTCCTGA
CCGACCTCTAAGCCAATGCTTATTTTGACTCCTAGTAGCAGACCTCCTAA
CCGACCTTTAAGCCAATGCCTATTTTGACTCCTAGTAGCGGACCTCCTAA
Kkkkk  AKKAKEK Kk KKKE KK K KkAKAKKK Kk KAKkx K
CCCTAACATGAATCGGTGGCCAACCTGTAGAACATCCATTCATCACCATC
CCTTAACATGAATTGGTGGCCAACCCGTAGAACATCCCTTTATCACCATC
CCCTAACATGAATTGGCGGCCAACCCGTAGAATACCCCTTCATCACCATC
TCCTAACATGAATTGGCGGTCAACCCGTAGAGTACCCCTTCATCACTATC
ko okkkkkkkkkok kk Kk kkkkk kkkkk Kk Ak kk kkkkk kkk
GGCCAACTAGCCTCCATCCTATATTTCTCAACCCTCCTAATCCTAATACC
GGCCAACTGGCCTCCATCTTATACTTCTCAATTCTACTGGTCCTAATACC
GGCCAGCTAGCCTCCATCTTATACTTTTCAACCCTTCTAGTCCTAATACC
GGCCAACTAGCTTCCATCCTATACTTCTCAACCCTCCTAGTCCTAATACC
Kokkkk Kk Kk KkKKkkKk Kkkk Ak Kkkk Ak Ak AkkkkkkxKkx
CATCTCAGGCATTATTGAAAACCGCCTACTCAAATGAAGA
CATTTCAGGCATTATCGAAAACCGCCTCCTTAAATGAAGA
CATTTCAGGCATTATTGAAAACCGCCTCCTCAAATGAAGA
CATCTCAGGCATTATTGAAAACCGCCTCCTCAAATGAAGA

kokk kkkkkkkkkkk hkkkkkkkkkk kk kkkokkokokokok

Figure 2. (Continued)
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From the three felid families: Asian golden
cat (C. temminckii), flat-headed cat (P.
planiceps), and fishing cat (P. viverrinus), the
complete (1,140 bp) cytochrome b and protein
sequences were determined (Figures 2 and 3).
From 1,140 bp of the cytochrome b gene, 232
positions showed variation among these
sequences. However, only 30 of 379 amino acids
full-length cytochrome b peptide varied. The three
felid species cytochrome b sequences were sent
to Genbank. The Accession numbers of Asian
golden cat (C. temminckii), flat-headed cat (P,
planiceps), and fishing cat (P. viverrinus) were
obtained as F1594957, FJ594958 and FJ594959,
respectively. From our mtDNA based phyloge-

netic analysis, it is apparent that the mtDNA
sequences identified in this report form two
distinct clusters belonging to group I that
includes F. catus , C. temminckii, L. canadensis
and L. pardinus and are distant from P.
planiceps and P. viverrinus, a member of
group II (Figure 4). This result indicated that
flat-headed cat (P. planiceps) and fishing cat
(P. viverrinus) are more closely related to lynx
than the Asian golden cat (C. temminckii). And
the Asian golden cat is more closely related to
domestic cat (F. catus).

From this experiment, the designed felid
cytochrome b specific primer set was able to
amplify cytochrome b gene from felid and even

Figure 3. The full amino acid sequences of cytochrome b gene. Sequences were aligned using blast
program from NCBI database. The star symbol indicates the same nucleotide sequence
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MINIRKSHPLTKIINHSFIDLPAPSNISAZZNFGSLLGVCLILQILTGLE
MTINIRKSHPLIKITINHSFIDLPAPSNISAWWNFGSLLGVCLILQILTGLFE
MTINIRKSHPLIKIINHSFTDLPTPSNISAZWNFGSLLGVCLILQILTGLF
MINIRKSHPLIKITINHSLIDLPAPSNISAZZNFGSLLGVCLILQILTGLF
* ok kokkkokkkk ******: ***:****** Kkhkkkkkkkkkkhkkkkkkkx
LATHYTSDTTTAFSSVITHICRDVNYGZIIRYLHANGASIFFICLYTHVGR
LATHYTPDTTTAFSSVITHICRDVNYGZIIRYMHANGASIFFICLYTHVGR
LATHYTSDTTTAFSSVITHICRDVNYGZIIRYIHANGASIFFICLYMHVGR
LATHYTSDTITAFSSVITHICRDVNYGZIIRYIHANGASIFFICLYMHVGR
******_** *********************:*************:****
GIYYGSYTFSETZNIGIILLFTVIATAFMGYVLPZGOMSFZGATVITNLL
GIYYGSYTFSETZNIGVVLLFAVIATAFMGYVLPZGQISFZGATVITNLL
GIYYGSYTFSETZNIGIILLFAAIATAFIGYVLPWGQISFZGATVITNLL
GMYYGSYTFSENMKYRNSTTIYSYSHSFYRIRLTMRPNILLRSNRNYQPP
*:*********. B B . :* *. . s .
SATPYIGTELVEZIZGGFSVDKATLTRFFAFHFILPFITSALAAVHLLFL
SATPYIGTDLVEZIZGGFSVDKATLTRFFAFHFILPFITSALAAVHLLFL
SATPYIGANLVEWVZGGFSVDKATLTRFFAFHFILPFITSATLAAVHLLFL
ISNPIHRNZLSRMNLRGLFSRZSHPNTILCLPLYPPTHYLSLSSSTPPIP

* * * . . Py
HETGSNNPSGITSDSDKIPFHPYYTIKDILGLLVLVLTLILLVLFSPDLL
HETGSNNPSGIISDSDKIPFHPYYTIKDVLGLLILILILILLVLFSPDLL
HETGSNNPSGVISDSDKIPFHPYYTIKDILGLLVLILTLILLVLFSPDLL
SRNRIZQPLRNYIRLRONPIPPVLHNQRHPRSPSINSYTYIARSIYTRPA

.k * . * . . . .

GDPDNYIPANPLNTPPHIKPEZYFLFAYATLRSIPNKLGGVLALVLSILV
GDPDNYIPANPLNTPPHIKPEZYFLFAYATLRSIPNKLGGVLALVLSILI
GDPDNYTPANPLNTPPHIKPEZYFLFAYATLRSIPNKLGGVLALVLSILI
RRPRQLHSCQPSKYPSPYZTZ—VVLLICVRNPPTHPKQTRRSPSLST

* B .. :* B *. . .. * * *:
LAITPILHTSKQRGIMFRPLSQCLFZLLVADLLTLTZIGGQPVEHPFITI
LAITPILHTSKQRGIIFRPLSQCLFZLLVADLLILTZIGGQPVEYPFITI
LAITPVLHTSKQRGIIFRPLSQCLFZLLVADLLTLTZIGGQPVEYPFITI
LHSSPSNHPNPPHLOQTTRNNISTTK—PVLILISSSRPPDLNMNWWP'
* ook * . P R HEE
GQLASILYFSTLLILIPISGITENRLLKZR--
GQLASILYFSTLLVLIPISGITENRLLKZR-—--—---
GOLASILYFSTLLVLIPISGIIENRLLKZR--~~-—~-~
RRTSLYHHRPTGLHLILLNSTGPNTHFRHYRKPPPZMK

* ok Kk . *

* . A .




Suranaree J. Sci. Technol. Vol. 16 No. 4; October - December 2009 289
3 Lynx pardinus
Lynx canadensis Group T
Catopuma temminckii
n Felis catus
Prionailurus planiceps
100 Prionailurus bengalensis Group II
% Prionailurus viverrinus
20

Figure 4. Phylogenetic tree of some of the members of the cat family. Tree was generated based on
a CLUSTALW alignment and the using Maximum parsimony method (MEGA ). Numbers
above the branches represent the percentages of 1,000 bootstrap replications

more distantly related family. Later on, the differ-
ences in the cytochrome b gene of each species
will be used in the content on mtDNA in iISCNT.
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