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The present study was carried out Lo characterise the serum lysozyme gene in MuzaTarnagr sheep. Total RNA
was extracted from the while blood cells and serum lysoryme cDNA was synthesised by Reverse transcription-
polymerase chain reaction. then cloned using pGEM T-cloning vector and sequenced. The sequencing of CDNA
revealed that the length of seruns lysocyme gene was 447 bp with 46% Guanine and Cytosine (GC) content. The
comparative sequence analysis of serum lysozyme gene of cuttle and buffalo with sheep revealed differences ut 24
and 21 places, respectively. The moleenlar weight of serum Iysozyme of sheep is 16,48 kDa. The sheep serum
lysozyme cDINA sequence was 94.6% similar to cattle gene sequence. whereas it was 95.3%, similar to buffalo
gene sequence. Similurly. the derived amino acid sequence of sheep ¢DNA showed 90.6% similarity with cattle
and 92.6% similerity with buffalo. Phylogenetic analysis revenled that sheep and bulTalo sequences formed a

cluster and evelutionary closer than the cattle sequences.
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Introduction

Lysozymes are 1.4,B-N-acetyl murumiduse that en-
zymatically degreades a glveosidic linkage between
C-1 of N-acetyl muramic acid and C-4 of N-acet-
¥lelucosamine in the bucterial peptidoglyean compo-
nent of cell wall und acts as an important
antimicrobial component in serum and body fluids,
Because of its ubiquitous presence lysozyme s
considered to be a constituent of primitive unspecific
delence mechanism associated with the menocyte-
macrophage system (Osserman and Lawlor 1966),
The role of lysozyme as an antibacterial agent
appears lo be mediated through its direct bucterioly-
tic aclion as well as via stimulatory effect on
macrophage phagocytic function. Several smidies
have provided evidences that lyvsozyme can be used
as index of macrophage [unctional status (Di Luzio
1979). The infection protective function of serum;
milk protein-like lysozyme has been established
beyond doubt (Jolles and Jolles 1984). Sevfert ot al,
(1996) have sugpested that lysozyvme gene can be used
as candidate gene [or improvement of maslitis
resistance. This enzyme usually functions in associa-
tion with lacloferrin or immunogenic A. Lysozyme s
effective wgainst Escherichio coli in concert with [gA.
It causes lysis of some species of Salmenella in
assovialion with ascorbate and peroxide. In addition,
it can limit the migration of neutrophils into damaged

tissue and functions as anti-inflammatory agent.
Hence, considering lysozyme gene as a potential
marker for general immune response as well as
mastitis resistance, this gene needs to be charac-
terised. Despite jts tremendous potential, very little
work has been done so far, except scattered informa-
tion of its recombinant product in cattle and goat
(Maga et al. 2006) and polymorphism study in cattle
(Weikard et al. 1996 Pareck et al. 2003: Prusinowska
et al. 2003) and buffalo (Sahoo 2007). So far. no
report is available on genetic charucterisation of
serum lysozyme gene in any breed of indigenous
sheep. Hence, present investigation was undertaken
to clone and characterise the c¢DNA of serum
lysozyme gene in Muzaffarnagei breed of sheep.

Muaterials and methods

Blood samples were collected from five animals of
Muzaffarnagri sheep for synthesis of cDNA of serum
lysozyme gene. Total RNA was isolated from the
white blood cells following standard protocol (Sam-
brook and Russell 2001). Reverse transcription-poly-
merase chain reaction (RT-PCR) using oligo dT
primer was carried oul for the synthesis of first
strand of ¢cDNA. For amplification of full length
CDNA specific primers were designed on the basis of
pene sequences of cattle (Accession No. U25810)
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available publically, at NCBL. The primers used for
amplification were 5-ATGAAGGCTCTCATTAT
TCTG-3 as forward and S5-TTACACTCCA-
CAACCCTGAA-3 as reverse primer. PCR reaction
is performed in a total volume of 25 pl with 100 ng of
template cDNA, 15 pmoles of gach primer, | mM of
MgCl; 200 puM of each dNTP, 1X PCR reaction
buller and 1.25 U of tag DNA polymerase. Template
cDNA was initially denatured for § min at 95°C. then
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34 cycles of denaturation for 30 s at 95°C, annealing
for 60 5 at 45°C and extension for 60 s at 72°C
followed by [inal extension for 10 min at 72°C. The
amplified product was checked in 1.2% aparose gel
along with a standard DNA molecular weight marker
(MBI Fermentas).

The amplified products were run in 0.8% agarose
gel having long combed well. The product was
visualised under transilluminator and the gel having
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Figure 1. Lysozyme cDNA sequance alignment belween different ruminants and human,
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Table 1. Comparisen of cDNA aucleotide differcuces among sheep, cattle and buffalo.

Nucleotide position

Speeies 13th 15th 3th 53d B5th Bath 108th 109th

Sheep A T C C A C T ¢
Cattle C C T G A G T A
Buftalo A T T G G £ C A

Nucleotide position

194th  202nd 203rd 239th 249th 252nd 379th 286th
Sheep G A G A T C T )
Cattle ¢ C A A Lt T C i
Buffalo e A G G C T C [
Nucleotide position
fIoth 126th 148th 164th 168th 1 76th 177th 193rd .
Sheep G T A G T A A A
Cattle A £ G A C A A G
Buffalo A ¢ G G c G T G
Nucleotide position
wih 289tk 208th 300th 302nd 340th 350th 2o
Sheep A A A C ¢ G T C
Cattle A T G T C A A G
BulTalo G A A C T G T G

Note: Bold character denodes differences of sucleotide in o species from other 1wo species of FUMINATES.
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the DNA fragmenl of interest was cut and DNA was
cluted from the gel using Gel Extraction Kit (Qiagen,
Germany) following the standard protocol. Thymine
and adenine (TA) cloning stralegy using pGEMT easy
vector system (Qiagen, Germany) wis used for ¢loning
of serum lysozyme gene. Purified PCR products were
ligated into pGEMT Easy vector system for transfor-
mation into E. coli strain DHS o= The ligation reaction
was set al 4°C overnight in 0.2 ml-PCR tube, adding
2X rapid ligation buffer having | U T4 DNA ligase,

Wednasday, Seplembier 14, 201 1213 PN

pGEMT easy vestor (50 ng/ml) and purified PCR
product, Competent cells were prepared using Trans-
formAid bacterial Tra nsformation Kit (Fermentas)
following standard protocol. For transformation, 5 pl
of ligation mixture was added into new micro centri-
fuge tubes and chilled on ice for 2 min. Fifty microlitres
of the prepared competent cells were added into each
tube containing ligation mixture, mixed and incubated
on ice for 5 min. The transformed cells were spreaded
on pre-warmed LB agar plate containing ampicillin

uﬁk|||.Lr:|I_L|:'yA\'r-G'<'.'-EH:EIﬁl‘!'L-nt:.n.!::.=1'.'_'-sLA~w'Ji'lAMnjw-r;
. T T T L T
W - 0 1] afl £
- L . 1 e
F I Bftakd ke DOEA0TSE v
1 i L [ Cowie iy BTUZSRT0 ¥
1 it Iy GO ERY 1 580
t v W T Y ! ¥ Huime Iz OORBQT 5 sy
- T Sloep e GOHEOS2S g
RWkEE—\'l\'IIJ.'\""I\"N&GDH'\'|0|‘E.I.It.llI'\.'S!-WF:C.'-:I-:J"I"..AM’NAH»-Ilr‘..i_l'-llrtily
T N T T T
i w by @0 l;_-"
L -
51 [] . ] 3 Rurui e DA S s
51 N : aQ L G CotheiyrBTUZERI0
Ll . . 5 fuanl Iz GOANGEAET g
&1 X . G 2 q oy L s man by 0AR075E seg
&i g Shitp 7 COBRAS G50
A.LLI::-'_\'lrl}A'uA:a--:Fl.".'s'Jl"d]L.|F!n.x".'q'ﬁre:‘|cq1'u':rrjl.1av|qc.::-'u Wksjl ity
T T T - T s
] TEC T3 140
W fartrain yg DOAA0 T son
1ot . L] b Cattie i BTU25E1T g
e ot fy? SOS0GEET se
1o N A D i R [ vV RO v Hurman by DOADETSE e

T

Despiraton Decorstar &1 Hétle (o ) renduns Thig miath e Dorseerun £ sty

Tnpep lys GUBGIUAS sen

Figure 2. Lysozyme amino acid sequence alignment belwesn different ruminants and human.
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Table 2. Comparison of the amino acid differences among bufTulo, cattle and sheep.

Amino acid position

Species gt 12th 18th 29th

3Tth S0th 55th 591h 65th
Sheep I L A b G T 5 Q 5
Cattle L F G s N A N Q A
BufTalo 1 3 G A N A 5 R A

Amino acid position

ag't s0th 96th 47th

100th 10]s¢ 114th 117th -

Sheep I H 1 I 5 A A Vi -
Cattle Q H 1§ L G A T o
Buffalo R R G | 5 v A v

MNote: Bold characler denodes difierences of nuclestide in a species [tom other two species of raminants.

(100 pg/ml), X-Gal (20 mg/ml) and [PTG (20% w/v).
Appropriate positive and negative controls were
processed simultaneously. Plates were incubated over-
night at 37°C and later stored at 4°C. Recombinant
clones were identified by the sereening of blue/white
colonies. Positive clones were confirmed by colany and
plasmid PCR using same pairs of primer.
Recombinant colories were selected from the
master plate and sequencing was performed by the
Sanger's dideoxy «chain termination sequencing
method in an Automatic ABI Prism DNA sequen-
cer. These sequences were compared with available

(DNASTAR) and  submitted to  gene NCBI
(Accession No, GQB60955).

Results and discussion

Sequencing of recombimant clones revealed that the
size of serum lysozyme gene is 447 bp. The open
reading [rume (ORF) was of 447 bp bearing usual
sturt codon ATG and stop codon TAA with GC
content of 46%. Henke et al. (1996) and Sahoo (2007)
also reported that serum lysozvme in cattle and

sequences of NCBI Gene Bank (www.ncbi.nlm.nih.
pov/BLAST)  using Laser  gene  Sollware

Bulfalo is also of 447 bp. The sequence of full length
cDNA of sheep serum lysozyme gene was compared
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Figure 3. Percentage similarity based on the cDNA sequence of different ruminants and human,
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Figure 4. Percentage similarity based on the amino acid sequences of different ruminants and human.




at 02:07 12 July 2012

Downloaded by [ICAR Research Complex for Eastern Region |

116 S. Daval et al.

——— T

B 4

[ Goat cDNA GO903681
{ L Sheep cDNA GOBADASS
o Buflaie cDNA DOMBOTES
Catlle cDMA BTU25810
Human cDMNA NMJ00238

& ]

Nuclpotide Substitutions {x100)

" Goal lyz GOS036E1.50q

Sheap lyz GOEB0255.525

L

Butialy vz DO480754.500

Catls lyz BTU25810.58q
Human lyz DOQLB0754.5eG

12 = T

10 8

6
Nuciestda Substitutions (x100}

T T ¥

4 E 0

Figure 5. (a) Phylogenetic tree based on the cDNA sequence analysis of difTerent rurminants and human. (b) Phylogenetic tree
based on the protein sequence analysis of different ruminants and human,

with the available sequences of other ruminant species
using laser gene software. Alignment study revealed
that cDNA length of serum lysozyme gene in all the
ruminants and human is of 447 bp (Figure 1).
However, the comparative sequence analysis of serum
lysozyme gene of cattle (Ros farus) and sheep (Qws
aries) revealed differeuce at 24 places and buffalo
(Bubalus bubalis) and sheep (O. arfes) at 21 places
(Table 1). Similarly, the sequence alignment of serum
lysozyme gene of sheep and human revealed differ-
ences at 50 places (Figure 1).

The ORF of ¢cDNA was translated to get the
amino acid sequence. The cDNA of lysozyme gene in
sheep encodes a precursor polypeptide of 148 amino
acids. The derived amino acid sequences of the
lysozyme pene of different species were compared
{Figure 2) and the differences are presented in Table 2.
The malecuiar weight of serum lysozyme of sheep is
16,48 kDa. Prnyadurshimi and Kansal (2002) also
reported the molecular weight of lysozyvme in bulTalo
as 16 kDa. However, the molecular weight of bovine
lysozyme was reported as L8 kDa, which is higher than
that of sheep (Eitenmiller ¢t al. 1975). Mature peptide
of serum lysozyme contains 11 sirongly acidic residues
{D and E) and 14 strongly basic residues (K and R}, so
as to make the iso-cicetric point of lysozyme protein in
sheep in the basic side that is 8,123,

The nucleotide sequence of the cDNA of serum
lysozyme gene of sheep was subjected to BLAST
analysis (www.ncbi.hlm.nih.gov/BLAST) o retrieve
similar sequences of mammalian origin. The
nucleotide sequences were subjected to multiple
alignments and phylogenetic analysis was performed
to know the homology and divergence of sheep with
the economically important ruminant species that is
cattle and buffalo. The sheep serum lysozyme cDNA
sequence was 94.6, 95.3, 98.9 und 87.9% similar to

cattle. Buffalo, goat and human gene sequences,
respectively (Figure 3). Similarly, the denved amino
acid sequence of sheep cDNA showed 91.2, 93.2, 98.6
and 82.4% similarity with cattle, buffalo, goat and
human sequences, respectively (Figure 4). This
indicates that sheep serum lysozyme 15 more simlar
Lo bullalo lysozyme than the cattle lysozyme.
Phylogenetic tree was constructed based on the
nucleotide and derived amino acid sequences of
cDNA of the lysozyme gene of different species. It
was observed that sheep and goat sequences formed
one cluster and cattle and buffalo formed another
cluster, whereas human sequence diverged earlier
than both the clusters (Figure 5a). Phylogenetic tree
construction based on derived amino acid sequences
of the lysozyme pene also showed similar evolution-
ary relationship among different species {Figure 5b).
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