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ABSTRACT

Interlukin-8/CXCL8, one of the most important potent chemo attractants is primerly
released from mono-nuclear phagocytes, epithelial cells, endothelial cells, neutrophils,
eosinophils, fibroblast, T-cells and hepatocytes. The present study was undertaken on
characterization of IL-8 gene and its association with production and udder health traits
in Deoni cows. Genomic DNA was isolated from all lactating cows maintained at Cattle
yard of SRS, NDRI, Bangalore and livestock farm Prabhani, MAFSU, M.H., by high salt
method. Quality and quantity of DNA were checked by 0.8% agarose gel
electrophoresis and spectrophotometer respectively. A set of primers were designed by
using primer-3 tool software covering all coding regions of IL-8 gene. PCR-RFLP was
done for all samples of Deoni cattle using HpyCH4V, Sspl and Haelll restriction
enzymes. Pattern of resolution of digested fragments by all restriction enzymes was
found monomorphic in coding regions 1, 2, 4.1 and 4.2, while polymorphism was
observed in coding region 3. In this exon 3, two genotypes (AA and AB) were detected
on the basis of band patterns with the frequency 0.21 and 0.79 respectively. The allelic
frequencies of A and B were 0.61 and 0.39 respectively. In the association study,
genotype, parity and stage of lactation revealed no significant effect on udder health
traits (somatic cell counts and electrical conductivity in milk), while genotype revealed
significant effect on milk production traits (lactation length and lactation milk yield) at 5%
level. The sequences were compared to the sequence of Bos taurus sequence at NCBI.
BLAST analysis revealed sequence identity of coding region (IL-8 gene) of Deoni cattle
with Bos indicus at NCBI was 98% to 100% , 99% with Bos taurus, 98% with Bubalus
bubalis and 92% with Ovies aries. The relative quantification of IL-8 gene by real time
PCR method was done in two groups i.e. subclinical mastitis (n=8) and healthy (n=8)
classified based on SCC. mRNA was isolated by RNeasy Mini Kit (Qiagen) and purity
was checked by Nanodrop2000/2000C which ranged from 3.1 to 9.2 with mean
4.22+0.37ng/ul and the optical density of mRNA at 260/280 observed was 1.84+0.08.
cDNA synthesized from mRNA for IL-8 gene and GAPDH gene by reverse transcriptase
PCR and checked the purity of cDNA by Nanodrop2000/2000C ranging from 2151.3 to
2583.3 with mean 2298.5+28.42 ng/ul. Fold change of IL-8 gene significantly
(0.70+0.028) higher in milk of SCM group and lower (0.13£0.03) expression obtained in
healthy group in milk of Deoni cattle.



TS

Interlukin-8/CXCL8, e HecayquT ARkl HIAT attractants & Teh primerly HIAT GIATI]
HaNETSe, STl PITABIT, endothelial BITABI, neutrophils, SATAIBE, fibroblast,
&I PIABIT 3R hepatocytes & IART &. TdATT 37T IL-8 ST 3R Deoni i &
ScUTe 31T AT TATELT I&T0T & JTY U FEAIT &b 18707 Juied WX foham aram 1. A deh
SiuAu 3= JAG fAfY gRI, THIRTH, TASIARAS, 96 3R U« Wd Prabhani,
MAFSU, #ERTE & AW I1$ WX IATT TQ@T T TAAUTA 0 dTell AT & 37eldT fehar aram
AT, TAT Y IUTIET 3R AT HAA: 0.8% agarose el SYABUTHAA 3N FUFSIBICIHICT
ERT ST &Y IS, YIS T Tk BT IL-8 ST & Tt FIfEer &1 ol R UIsaR -3 SUavl
JIFEdIR BT STINT d¥ch TATAT I1AT. TER RFLP HpyCH4V, SSPI 3R Haelll ufaey
TSATSAT &1 3UATIT Deoni GY3TT & FH AT & Torw fepam aram a1, @i ufday varsAr 9 u=
ghS & Hehed & Yeel IgaUudm &1 3 IS # AT 1T, STafeh &3 1, 2, 4.1 3R 4.2
HIfSIT A monomorphic TTAT 31T AT, F TGN 3 H, &I Siilersy (T.T. 3R Ta)) & 3R
O UTIT 31T ShALT: 3T 0.21 3R 0.79 & WY Iz Uea &t v 3R &t & allelic 3mgfaat
hAM: 0.61 3 0.39 . SNACTEY (p<0.05) H GY ScUTGH &I (FIAUTA ofdrs 3R FAAUTA
gy 3US) W AEcAqUl UHE & T el &, Jaih §6 AL #, Aesy, Faar 3R
EAAUT & TROT, Ul FTIRELY oI&T0T (Sfeeh Hel A TWAT § 3R ¥ A Tagd Arelehan) W
IS HAecaYUT YT T UdT Tell 5% FAX. AT NCBI H a1 qUa 37sh &b 3efsh & JoleTl
# ¥, comee fASduoT 100%, 919 U & T1T 99%, Bubalus bubalis AT 98% 31X Ovies
aries A & Y 92% HA &b T 98% AT NCBI # a1 $f3ehd |1 Deoni TY3T & &1
(33T -8 i) DBIfSIT & HeJehd UgdT BT UdT Toll. NATHR FAf &) Faggl A fopar aram a1
eI FHT T ST -8 A b NAGR AAT &I 3&X1d (n= 8) subclinical Tt T Faiet
31T IR FIEY (n = 8) gofiepd THHR TR M1 §. mRNA RNeasy &= fohe (Qiagen)
3R ofa=ar & 31e19T fohar a1aT AT ATAT 4.22 + 0.37ng/pl 3R FART 260/280 H mMRNA &hr
3iTfCedhel gcd & 1Y 3.1-9.2 ld St Nanodrop2000/2000C gRT it & 27 1.84 + 0.08
U1, FEaT Rad graforued TRITR gRT 3MST -8 Shie 31X GAPDH S & forw mRNA
a gafa 3R #Agad 22985 + 2842 UASH / pl F A 2151.3-2583.3 hT
Nanodrop2000/2000C gRT HETTAT & [&dT & Sl @l Deoni U3 & §U H TIET HIE
# urd (0.13 + 0.03) JifFcafh vaHiva HHg & gy # 3=u 3R ¢ (0.70 + 0.028) P
3TSTS -8 ST & uRad=T A
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Intrweduction

INTRODUCTION

India’s milk production is continuously increasing after the white revolution; it enhanced
from 17 million tonnes during 1951 to 133.79 million tonnes in 2013. India stands
number one in milk production in world’s map along with the highest cattle population
which includes crossbred cattle also. The small holders have about 70 per cent of total
milch animals in our country. As per 2007 census, there were about, 54.088 million
breedable and 48.042 million milch cattle whereas, crossbreds comprise of 15.665
million breedable and 14.407 million milch animals. Out of all 37 registered cattle breeds
in India, Deoni is an important dual-purpose breed of cattle. The breeding tract of Deoni
cattle comprise of some parts of Medak district of Andhra Pradesh, northern part of
Karnataka viz. Bidar, Bijapur, Gulberga district, Latur district and adjoining area of
Prabhani, Nanded, Osmanabad district of Marathwada region in Maharashtra. The total
populations of Deoni in the entire breeding tracts were estimated at 165,846, distributed
in Maharashtra (44.1 per cent), Karnataka (44.5 per cent) and Andhra Pradesh (14.4
per cent). The average lactation milk yield, age at first calving, inter-calving period and
fat per cent are 779.27+18.31 kg, 38.73x0.73 months, 447.2+6.64 days and 4.3
respectively in Deoni cows (Singh et al., 2002 and Das et al., 2011). Udder health
becomes an important component for dairy industry from last few decades, because
problems related to udder health always concerned with the decrease profitability,
increase unexpected culling of dairy animals, increase cost of production etc. Udder
health is governed by a number of environmental, managemental factors including pre-
milking teat preparation, hands of operator, post milking teat dipping, reverse pressure
of milking machine gradients which related to the entry of micro-organisms into the teat
canal etc. (Dufour et al., 2010). Apart from these factors, genetic aspects also play
major role for udder health. Therefore, the selection of animal on the basis of molecular
markers is very important now-a-days, especially, when there is a positive correlation
with the production and udder health traits, which ultimately helps us to reduce losses
due to udder health problems. Udder health problems occur when the first line of
defense fails against infectious agents. Stimulation of inflammation reaction releases

number of cytokines, chemokines, interferons against bacterial, viral, fungal infection.



Intrweduction

Chemokines are group of small 8-12 KDa molecules able to induce chemotaxis in a
variety of cells including neutrophils, monocytes, lymphocytes, eosinophils, fibroblasts &
keratinocytes (Larry et al., 2003). These chemokines are divided into four families
based on the position of N-terminal cysteine residue: 1.CC, 2.XC 3.CXC, 4.CX3C. The
CXC family including Interleukin-8/CXCL8, small protein (8.4kDa) which is the most
important potent chemo attractant and primarily releases from mono-nuclear
phagocytes, epithelial cells, endothelial cells, neutrophils, eosinophils, fibroblast, T-cells
and hepatocytes (Graham et al.,2013). In the ovary, IL-8 is detected in the cells,
granulosa, vascular endothelial in case of human and rabbits i.e. it is involved in the
angiogenesis, cell proliferation & apoptosis (Belayet et al., 2000). It induces neutrophil
degranulation, the respiratory burst and adherence to endothelial cells by CD11b/CD18
(Larry et al., 2003). IL-8 binds to the neutrophils receptors CXCR1 & CXCR2, promoting
neutrophils transmigration across endothelial barrier resulting in neutrophils
accumulation at the sites of inflammation and subsequently release of proteineases pro-
inflammatory molecules. However, scanty work has been done on the IL-8 gene and its
association with production and udder health traits in bovine. There is no work done
before on this topic in Deoni cattle, so present study proposed to molecular

characterization of IL-8 gene with two objectives:

1. Molecular characterization of the coding regions of IL-8 gene in Deoni cattle
2. Investigation on the association of genetic variability in IL-8 gene with milk

production and udder health traits in Deoni cattle
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REVIEW OF LITERATURE

Deoni is an important medium sized dual purpose indigenous breed of cattle. The name
derived from the Deoni Taluk of Latur district of Maharashtra, where this breed
originated. The breed is also known as Surti, Dongarpati and Dongri. The breeding
tracts of Deoni cattle comprise of some parts of Medak district of Andhra Pradesh,
northern part of Karnataka viz. Bidar, Bijapur, Gulberga district, Latur district and
adjoining areas of Prabhani, Nanded, and Osmanabad district of Marathwada region in
Maharashtra. They are found in three different colours including Wannera (clear white
body with black patchy area on side of face), Balankya (clear white body with black
patchy area on lower side of the body) and Shevera (white body with irregular black
spots). These animals are maintained in semi intensive system of management and for
feed they depend on grazing lands including fallow lands, dry lands or bunds of farmers.
Almost 50 per cent of farmers rear them in open area, 3 per cent keeps them in pucca
(cemented) area and remaining keeps them in katchha (muddy) house thatched with
dry grass_(Singh et al., 2002). The average lactation milk yield, age at first calving, inter-
calving period and fat per cent are 779.27+18.31 kg, 38.73+0.73 months, 447.2+6.64
days and 4.3 respectively in Deoni cows (Singh et al., 2002; Das et al., 2011). The
overall mortality reported was 2.17 per cent in Deoni cattle (Das et al., 2011). Milk
production in Deoni herd maintained under semi-intensive management of SRS, NDRI,
Bangalore is 870 Kg per lactation. Improvement on phenotypic performance is based on

production traits and udder health traits are practiced in general.

With advancement of genomics genes controlling QTL are important for bringing
improvement in production as well as udder health traits. IL-8 is such gene under all

QTLs which is concerned with production traits and udder health traits.
2.1 Production traits

Milk production traits involve monthly test day milk yield, lactation length, lactation yield,
305 days or less milk yield, 305 or less wet average. Milk production of cattle depends
on many factors like local environment, way of treating the animal during milking, animal

health condition, proper management by milker during and after milking etc. In India, the
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productivity of the livestock is greatly dependent on their health status and it is indeed a
challenging task to provide health care to such a huge population of animals. Mastitis is
the third most common reason after low milk yield and reproductive disorders for culling
of dairy animals and accounts to 6-17% of total culled animals. Losses due to culling
are of great concern as animals with good genetic makeup are lost. Clinical cases of
mastitis are characterized by the presence of the symptoms viz. abnormal milk, udder
swelling, and systematic signs including an elevated temperature, lethargy and
anorexia. Whereas subclinical cases of mastitis shows no visible sign in appearance of
milk but milk production decreases, composition of milk alters and bacteria may be
present in the secretion (Erskine, 2001). Cornell University showed that clinical mastitis
tends to strike high producing animals in second plus lactation (Wilson et al., 2004). In
India, on an average economic loss on clinical mastitis is estimated nearly Rs. 1,700
crores (Joshi and Gokhale, 2006).

2.1.1 Lactation Length

Lactation length is an important trait which influences the magnitude of milk yield
obtained in each lactation. First lactation length of Deoni cattle was reported as
293.3+2.9 days in established farm in Prabhani and Udgir (Deshpande et al., 1977a).
First and overall least squares means of lactation length in Deoni cattle under semi
intensive management were observed as 186.61 +3.02 and 189.43 +5.03 days

respectively (Das et al., 2011).
2.1.2 Lactation Milk Yield

Lactation milk yield is an important production as well economic trait in cows which
gives the information of dairy performances. Pooled lactation milk yield was in the range
from 238.86+22.44 kg (Chakravarthy et al., 2002) to 957.90+£29.23 kg (Kakde et al.,
1980). FLMY in Deoni cattle was reported as 942.7+16.6 kg (Deshpande et al., 1977b)
in established farm in Parbhani and Udgir. Pooled lactation milk yield of Deoni cattle in
Maharashtra observed was 868.24+49.56 kg in ICAR network project (1999). First and

overall least squares mean lactation milk yield of Deoni cattle under semi intensive
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management was observed 715.87+32.11 and 779.27+ 18.31 kg, respectively (Das et
al., 2011).

2.2 Udder health traits

Udder health has been an important component in dairy industry to enhance the
production and productivity of dairy animals. Problems related with udder health are
always concerned with reduced profitability and productivity of animals. Udder health
status is generally affected by number of factors including presence and pathogenicity
of  microorganisms, environment and management, cow factors like
susceptibility/resistance capability for microorganisms, immunological response,
treatment and prevention strategies. Udder health traits are more important when the
positive correlation exist between milk production of dairy animal on one hand and
somatic cell count and clinical mastitis incidence on another hand (Poso and
Mantyasaari, 1996). A healthy udder should have lower level of somatic cell counts
(Table 2.1).

Approximately 20% of cows (dairy cows) are experiencing one or more cases of clinical
mastitis per lactation (Barkema et al., 1998 and Elbers et al., 1998) and the incidences

are highest in early lactation which may increase with pairity.

Udder health problems cannot be treated as a single trait but it's a combination of
multiple disease process like pairity, environment and pathogen specific. To simplify it, it
is useful to consider the risk factors that include the breed, infectious micro-organisms,
environmental factors, milking practices, housing, nutrition etc. (Sudhan and Sharma,
2010).

2.2.1 Somatic Cell Count

Milk somatic cells are white blood cells including non-granulocytes (neutrophils,
eosinophils, basophils) and granulocytes (monocytes, lymphocytes) and
polymorphonuclear cells (PMN). Somatic cell counts increase when the mastitis causing
agents are present in the udder (Nash et al., 2003) and the inflammatory response is

initiated in presence of bacteria in mammary glands which enter through teat canal
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(Atakan, 2008). SCC level is important in milk not only for detection of mastitis incidence
in herd but also for human health and overall quality management (Mostert et al., 2004).
Lower level of SCC have been shown to be related to higher milk production and good
quality of milk products which increase the economic value of dairy producer (Yalchin et
al., 2000). Several studies found a negative association between milk yield and SCC
(Juozaitiene et al., 2006). SCC has higher heritability range of 0.15 to 0.25 in normal
milk (Emanuelson et al., 1988; Lindmark- Mansson et al., 2006), 0.11 in subclinical
mastitis and 0.04 in case of clinical mastitis (Mrode and Swanson, 1996). During the
early stages of mastitis, neutrophils count increases to more than 95 per cent in somatic
cell count (Persson et al., 1992 and Kehrli et al., 1994). Increase in somatic cells
specifically neutrophils serves as a mechanism against infection of mammary gland
(Sandholm et.al., 1995).

2.2.2 Electrical Conductivity

Electrical conductivity (EC) is mainly based on the concentration of sodium and chloride
ions, which increases in milk during mastitis. The electrolyte change in milk is
detectable earlier than SCC. Electrical conductivity is good test because it measures
actual injury to udder in comparison to SCC and NAGase test. For early detection of
mastitis, EC is better especially in case of S. aureus, and S. uberis. The range of
electrical conductivity in milk is shown in table 2.2 under normal and SCM condition of

udder in Deoni cattle.

Table 2.2 Electrical Conductivity in cattle - Draminski mastitis detector manual
(Das et al., 2012)

Status Range
Healthy Above 300 units
SCM 300-250 units
Clinical mastitis Below 250 units

2.3 Candidate genes of mastitis

A candidate gene is a gene suspected to be involved in particular disease, condition or

abnormality, located in a chromosome region supposed to be involved in the expression
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Table No. 2.1 Somatic Cell Counts in milk by California method

Status Average Somatic Cell Description of reaction
Count
(Cells per milliliter)
Negative 0 - 200,000 No thickening,
Homogeneous
Trace 200,000 - 400,000 Slight thickening.
Reaction disappears in 10
seconds.
Subclinical 400,000 - 1,200,000 Distinct thickening, no gel
Mastitis formation.

Clinical Mastitis

1,200,000 - 5,000,000

Thickens immediately, begins to
gel, levels in the bottom of cup.

Extreme
Clinical Mastitis

Over 5,000,000

Gel is formed, surface elevates,
with a central peak above the
mass.




Table 2.3 Reports of association of candidate gene polymorphism

and mastitis in dairy cattle

S.No. Gene Reference
1. BoLA-DRB3 Sharif et al.,1998; Rupp et al., 2007
2. CXCR2 Youngermam et al., 2004
3. FEZ Sugimoto et al., 2006
4. Lactoferin Wojdak-Makysmiec et al., 2006
5. TLR4 Sharma et al., 2006; Wang et al., 2007; Wang et al.,
2008
6. CPY11B1 Kaupe et al., 2007
7. CCL2, IL8 Leyva-Baca et al., 2007
8. CARD-15 Pant et al., 2007
9. CXCR1 Leyva-Baca et al., 2008
10. S100A8 Ogorevc et al., 2009
11. CD14 Beecher et al., 2010
12. BRCA1 Yuen et al., 2012
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of the traits. These genes may be structural genes or regulatory genes or genes
affecting biochemical pathway of the expression. Several candidate genes with different
functions in metabolism have been proposed as affecting milk production, composition
of milk and susceptibility/resistance for disease in dairy cattle (Szyda and Komisarek,

2007). There are two different approaches for identification of candidate gene

e The positional candidate gene approach, by identification of genes within the
vicinity of QTL.
e The functional candidate gene approach, by identification of trait associated

expressed genes.

Mastitis resistance is a complex phenomenon/function including various biological
pathways, involving many molecules, and cells. lIdentification of these genes and finding
polymorphic alleles associated with higher or lower animal susceptibility for disease
could lead towards better and faster decision for selection of superior animals (Rainard
and Riollet, 2006). Some important reports of association between candidate gene

polymorphism and mastitis in dairy cattle are listed in Table 2.3
2.4 Historical background of Interleukin-8 gene

IL-8, the chemokine is mostly associated with inflammation. It has been renamed
CXCL8 by chemokine nomenclature subcommittee of International Union of
Immunological Societies. However, IL-8 is an approved gene symbol as per Human
Genome Organization (HUGO). It is also known as Neutrophil Chemotactic Factor
which has two primary functions viz. (i) to induce chemotaxis especially neutrophil at the
site of infection (ii) to induce phagocytosis. IL-8, a novel leukocyte chemotactic
activating cytokine (chemokine), is produced by various types of cells due to
inflammatory stimulation, and exerts many functions on leukocytes particularly
neutrophils (Mukaida et al., 1992). IL-8 is a chemotactic factor that attracts neutrophils,
basophils, and T-cells, but not monocytes. It is also involved in neutrophil activation. It is

released from several cell types in response to an inflammatory stimulus.

Initially, IL-8 was isolated and characterized in human (Schroeder et al., 1987;

Yoshimura et al., 1987). Bovine IL-8 was identified by Morsey et al. (1996) and it shares
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96 per cent, 87 per cent and 76 per cent amino acid homology with Ovine, Porcine and

Human IL-8 respectively.
2.5 Chromosomal Location of IL-8 Gene

In cattle, IL-8 gene is located on chromosome number 6 (http://www.ncbi.nlm.nih.gov)
(BTA6) near alpha S1 and Kappa casein genes (CSN) (Heaton et al., 1999) which
corresponds to the human chromosome number 4 (q11-13) and pig chromosome
number 8. (Table 2.4)

2.6 Molecular Organization of Bovine IL-8 Gene

IL-8 gene is protein coding gene. The total length of IL-8 gene is 3.77kb and contains
four exons of different numbers of nucleotides in their length (Fig. 2.1). The transcript
length is 1,481bps and the translation length is 101 residues. Multipoint linkage analysis
indicated that most likely position for both IL-8 and epithelial cell inflammatory protein-2
(EICP-2) was between markers ILSTS087 and BM2460 (Kappes et al., 1997). The gene
accession no.: NC 007304.3 and Exon 1 from 1-734 (1-600 is 5’UTR and 601-734
coding region), Exon 2 from 735-2443 (735-2307 non coding region and 2708-2443
coding region), Exon 3 from 2444-2800 (2444-2716 non-coding region and 2717-2800
coding region), Exon 4.1 2801-3706 (3241-3706 coding region and 2807-3240 non-
coding region) and Exon 4.2 3707-4966 (3707-4366 coding region, 4367-4966 is 3’
UTR).

2.7 Structure of IL-8 protein

Interlukin-8 is a basic protein with the molecular weight of 8-8.5 Kda (Baggiolini et al.,
1989). It has specific motif of Glutamic acid-Leucine-Arginine (ELR) immedietly before
first cysteine of CXC motif (ELR positive). IL-8 has conserved amino acids which are
important for creating their 3-dimensional or tertiary structure, such as four cysteine
which interact with each other in pairs to create greek key shape, intramolecular di
sulphide bonds typically join the first to third, second to fourth cysteine residues, number
as they appear in the protein sequence of chemokine (Laing and Secombes, 2004). In

beginning, two cysteine amino acids are situated close together near the N-terminal end



Table No.2.4 Chromosomal location of IL-8 gene in cattle, human and pig

S. No. Species Chromosomal location
1. Cattle Chromosome 6
2. Human Chromosome 4
3. Pig Chromosome 8




| 3.77kb Forward strand 'I

76-139 17131848 2122-2205
1-75 1401712 I 1849-2121 I 2206-2644
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Fig. 2.1 Molecular Organization of IL-8 Gene
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of the mature protein, the third cysteine residing in the centre of molecule and the fourth
remains close to C-terminal end. The two n-terminal cysteine is separated by one amino
acid, called ‘X’. a loop of around ten amino acids follow the first two cysteines, called N-
loop, which follow by a single turn helix, called a310-helix, three B-strands and a C-
terminal a-helix. These helix and strands are connected by turns called 30s, 40s and
50s loop (Fig. 2.2).

2.8 Cellular expression of IL-8 gene

IL-8 is an inflammatory cytokine which is produced by various cell types including
lymphocytes (Gregory et al., 1988), neutrophils (Strieter et al., 1990),
monocytes/macrophages (Schroeder et al., 1987), and epithelial cells (Elner et al.,
1990), human mammary gland epithelial cells (Palkowitz et al., 1994), tumor cell lines
(Van-Damme, 1994), including bovine mammary epithelial cells (Boudjellab et al., 1998,
Barber et al., 1998).

The cells that produce IL-8 play a pivotal role in inflammation, immunity and wound
healing. IL-8 mMRNA reaches a maximum production two to three hours after stimulation
of inflammation then gradually decreases, but high levels are still detectable at 24 hours
of infection (Mielke et al., 1990). IL-8 was produced in a time and dose related manner
with maximal IL-8 mRNA production at 12hours and maximal protein production at 48
hours after LPS stimulation (10pg/ml) of bovine pulmonary epithelial cells (Boudjellab et
al., 1998). Subcutaneous injection of IL-8 has been found to be a potent inducer of
neutrophil accumulation in bovines (Caswell et al., 1999) and sheep (Mulder and
Colditz, 1993). In case of human, it produced from many different cell types, including

macrophages, neutrophils and epithelial cells in response to other cytokines, endotoxin
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and secreted bacterial products. IL-8 (Chang et al., 1998; and Yoshino et al., 2003) is

4

&>

—

Fig.2.2 Three-dimensional structure of interleukin 8 in solution (Clore, et al., 1990)

found in high concentrations in the follicular fluid in the pre-ovulatory phase. In the
ovary, IL-8 is detected in theca, granulosa, granulosa-lutein and vascular endothelial

cells in humans (Arici et al., 1996 and Polec et al., 2009).
2.9 Biological role of IL-8 gene

IL-8 plays an important role in recruiting and activating neutrophils (Harada et al., 1994
and Caswell et al., 1999), induces neutrophil degranulation (Schroder et al., 1987). IL-8
is also known as Neutrophil Activating Protein-1(NAP-1), since it stimulates the
secretion of neutrophils at the site of inflammation. During the acute phase of coliform
mastitis, the concentration of IL-8 is greatly increased in mastitis affected milk
(Bannerman et al., 2004). Interleukin-8 is therefore considered to be involved in the

infiltration of neutrophils into mammary secretions during mastitis (Fig. 2.3)
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IL-8 also induces the re-arrangement of the cytoskeleton, changes in intracellular Ca++
levels, activation of integrins, exocytosis of granule proteins and respiratory burst
(Baggioloni et al., 1989; Detmers et al., 1991; and Paccaud et al., 1990).

IL-8 has a central role in many human inflammatory conditions (Harada et al., 1994)
including psoriasis, inflammatory bowel disease and rheumatoid arthritis, probably plays

a role in angiogenesis of the CL (Jiemtaweebeon et al., 2011).
2.10 IL-8 gene study in humans

Frade et al. (2011) investigated polymorphism in TGFB1 and IL-8 genes which are
cytokines known for their role in onset and severity of diseases. In this study,
polymorphism were detected at TGFB1 -509C/T and +869 T/C and IL-8 -251A/T which
were analyzed by PCR-RFLP technique in 198 patients with visceral leshmaniasis, 98
individuals with asymptomatic Infection positive for delayed type hypersensitivity test

and in 101 individuals with no evidence of infection.

Lu et al. (2005) investigated the genetic polymorphisms of IL-1B, IL-1RN, IL-8, IL-10
and TNFa with the risk of gastric cancer and their association with environmental
factors. They conducted case-control study to assess the association between
polymorphisms in IL-8 and TNFa which are involved in H. pylori infection and gastric
cancer. Genotypes were determined by PCR-based denaturing high performance liquid
chromatography analysis and direct sequencing in 250 incident cases with gastric
cancer and 300 controls recruited in northern China. They found that the risk of gastric
cancer significantly elevated two fold in subjects with IL-8-251 AA genotypes in

comparison to other AG and GG genotypes.

Gray et al. (1997) described the use of high-resolution field emission scanning electron
microscopy (FESEM) in conjunction with immune-gold labeling to visualize the cell
surface distributions of receptors for the chemo-attractants C5a or IL-8 on human
neutrophils. Cells double labeled for C5a and IL-8 receptors showed similar clustered
distributions of gold particles bound to these receptor populations, indicating that
clustering is characteristic of receptors for two major neutrophil chemo-attractants
(Girard and Girard 1994 and Horuk, 1994).

11
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2.11 IL-8 gene study in animals

Sharma et al. (2013) carried out the study on the IL-8 gene polymorphism and its
association with mastitis in Murrah buffalo by using Haelll and Hinf1 restriction
enzymes. All monomorphic bands were found. Target sequence IL-8 gene of Murrah
buffalo was sequenced which has been found to span over 754 bp long. The targeted
sequence of IL-8 gene showed 98 per cent homology to that of Bubalis bubalis and

found no association of IL-8 gene with mastitis in their study.

Landi et al. (2003) studied on animal models, the association study between SNP in IL-
6(-174 G>C), IL-8 (-251 T>A), TNF-a (-308G>A) and PPARG (Pro121a) genes and risk
of colorectal cancer (CRC) in a group of 377 cases and 326 control from Barcelona,
Spain. The PPARGBA1a12 and IL-8-251A genotypes are associated with reduced risk
of disease, whereas, IL-6-174C genotype is associated high risk. This is the first report
which states that IL-6, IL-8 and PPARG genes are important in relation to inflammation

related risk of sporadic CRC.

Meade et al. (2012) characterized the promoter region of the bovine IL-8 gene towards
understanding its regulation and the effect of promoter polymorphism on gene
expression levels and identified twenty nine polymorphic sites across a 2.1 kb upstream
promoter region of IL-8 gene including two distinct promoter haplotypes (IL8-h1 and IL8-
h2) which were present significantly at different frequencies in two divergently selected

HF and Norwegian Red breeds of cattle.

Jiemtaweebeon et al. (2011) hypothesized that neutrophils infiltrate in developing CL
from just after ovulation and may play a role in angiogenesis of the CL. They detected
IL-8 gene in CL tissue by periodic acid - Schiff's (Pas) staining and it was measured in
supernatant of CL tissue culture, considerable amounts of PMNs and high level of IL-8
were observed during early luteal phase. Polymorphonuclear cells (PMNs) and IL8 were
low level in mid and late luteal phase but IL-8 was increased during luteal regression.
IL-8 stimulated proliferation of CL derived endothelial cells and both the supernatant of
activated PMNs and IL-8 stimulated formation of capillary like structure of LECs. PMNs

migrate into early CL partially due to its major chemo attractant IL-8 produced at high
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level of CL. PMNs are the potential regulator of angiogenesis together with IL-8 in

developing CL in cow.

McClenahan et al. (2006) studied IL-8 expression by mammary gland endothelial and
epithelial cells by experimentally inducing mastitis infection with E-coli by in-situ
hybridization with an IL-8 riboprobe. They showed that level of IL-8 expression in
epithelial cells decreases at 12hrs of post infection and increases at 8, 12 hrs post
infection, and while in endothelial cells was low but slightly increases at 24 hrs post
infection. Both endothelial cells and epithelial cells of mammary glands contribute to

production of IL-8 in coliform mastitis.

Lahouassa et al., (2008) studied RNA ligase mediated (RLM)-RACE method to clone a
novel bovine interleukin-8 receptor of bovine species and revealed that both bovine IL-8

are functional induced migration of HEK-293 cells expressing IL-8R.

Peli et al. (2004) studied quantitation of cytokines TNF-q, IL-8 and L-10 in bovine milk
using real time TagMan® PCR in ltalian Friesian dairy cows at mid lactation. A
comparision was made between healthy cows and animals affected by mastitis, divided
into three groups of five animals each: group A showing average SCC 4.097x10° and
the presence of corynebacterium sp., staphylococcus sp., and streptococcus sp., in two,
one and two animals respectively; group B showing average SCC 74x10° and the
presence of e.coli and streptococcus sp. In two and three animals respectively; group C
showing average SCC 59x10° and no bacteria detected in milk. In the samples with

higher SCC (group A), level of IL-8 were higher than the low SCC groups B and C.
Polymorphism of bovine IL-8 gene

Seven SNP markers were identified by sequencing two IL-8 DNA segments amplified
from panel of 17 US popular cattle breeds. Exon-2 and exon-4 have revealed high
degree of polymorphism in HF and US beef cattle and haplotypes were detected in
breeds influenced by germplasm from Bos indicus. American bison, related showed
same homozygous genotypes for all seven SNP sites (at nucleotide position 282: A
cattle, G in bison) (Heaton et al., 2001).
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Hazare (2009) studied on IL-8 gene polymorphism in 179 lactating Sahiwal cattle
involving whole gene including coding and non-coding regions with the product size of
500, 408, 584, 426, 418, 499, 581 & 578bp. First seven parts were monomorphic in
PCR-RFLP using Alul and Dral restriction enzyme. In the segment of 578 bp
polymorphisms exhibited CC and CD genotypes with 69 and 31 per cent frequency
respectively. The allelic frequencies of C and D alleles were 84.6 and 15.4 per cent. it
was observed that CD genotypes (40%) was less susceptible to mastitis than CC

(62.9%) genotype.

Singh (2008) studied DNA polymorphism at interleukin-8 gene in Murrah buffaloes with
the PCR-RFLP technique. PCR products of five sets of primers |-V were 685, 1354,
529, 444 and 435 respectively analysis using Haelll and Dral restriction enzymes. The
study revealed monomorphism from I-Ilv using both enzymes, while primer V revealed
polymorphism exhibiting AA, AB and BB genotypes. Multiple sequence alignment of |IL-
8 coding sequences of Bos taurus and Bubalis bubalis has revealed variation at five
nucleotide where two nucleotide variation result into replacement of two amino acids

histidine and lysine in buffalo.

Jagadeeshan (2008) investigated the characterization of coding and non-coding regions
of IL-8 gene in Sahiwal cattle by custom sequencing by PCR-RFLP analysis. Four sets
of primer used to amplify four coding (I-1V) regions and analysis with Haelll and Dral
restriction enzyme. PCR-RFLP analysis revealed the monomorphisms in I-lll contig
regions but contig IV revealed two different band patterns AA (42bp, 118bp and 275bp)
and AB (42 bp, 118bp, 275 bp and 435 bp). Sequence analysis showed single mutation
at 1654 nt (T to A) position in AA genotype.

2.12 Polymerase chain reaction-restriction fragment length polymorphism (PCR-
RFLP)

RFLP is a powerful tool for the identification of genetic variability, providing valuable
markers for genetic improvement in dairy animals. Restriction Fragment Length
Polymorphism (RFLP)is a difference in homologous DNA sequences that can be

detected by the presence of fragments of different lengths after digestion of the DNA
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samples in question with specific restriction endonucleases. RFLP, as a molecular
marker, is specific to a single clone/restriction enzyme combination. Most of the RFLP
markers are co-dominant viz. both alleles in heterozygous sample will be detected and
highly locus-specific. PCR-RFLP Isolation of sufficient DNA for RFLP analysis is time
consuming and labour intensive. However, PCR can be used to amplify very small
amounts of DNA, usually in 2-3 hours, to the levels required for RFLP analysis.
Therefore, more samples can be analyzed in a shorter time. An alternative name for the
technique is Cleaved Amplified Polymorphic Sequence (CAPS) assay. The use of PCR
to amplify the DNA sequence of interest followed by restriction enzyme digestion to
reveal a RFLP is termed as PCR-based RFLP or PCR-RFLP, which is faster and more
sensitive than traditional RFLP (lvinson and Taylor, 1992). RFLP does not involve any
kind of radioisotope. This method is more applicable because it allows the use of very

small quantity of PCR amplified DNA as low as 50 ng (lvinson and Taylor, 1992).
2.12.1 Restriction Endonucleases (RE)

Restriction endonucleases (RE) are enzymes which bacteria generally use to destroy
foreign DNA, usually of viruses. These enzymes originally were so named because they
restricted phage infection among strains of bacteria. These enzymes recognize certain
nucleotide sequences found on the foreign DNA, usually 4-10 bases, and cleave the
DNA at all sites containing that specific sequence (Zabeau and Roberts, 1979). This site
specifically is important since it enables the bacteria to protect similar sites present in

their own DNA from the attack of same endonucleases by methylation (Table 2.5).
2.12.2 RFLP

DNA base change such as deletion causing elimination of nucleotides; insertion or
rearrangements of base pairs creating translocation re-cleavage sites results into RFLP
(Botstein et al., 1980). A point mutation, deletion or insertion can create or abolish the
recognition sites for a particular RE at the locus and thereby change the size of
restriction fragments. Thus, change in DNA sequences associated with allelic change at
a locus will be visualized by the mobility of restriction fragment on gel electrophoresis.

Individual carrying different allelic variants of gene will show different band distribution
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patterns. These differences in band numbers and locations that result from changes in

fragment size are termed as RFLP.

RFLPs are inherited in Mendalian fashion, and since gene expression is not required for
RFLP analysis, variation in the flanking regions or introns of genes may also be
detected. Consequently the RFLP approach of analysis of genomic variation is

potentially much more powerful than other available strategies (Theilmann et al., 1989).
2.12.3 Uses of RFLP markers

RFLP is one of the most efficient tools to find out genetic biodiversity in man and
animals. In human, RFLPs have been used in prenatal diagnosis of Haemoglobinopathy
(Little et al., 1980) and extended the utility of polymorphic markers in detection of genes
responsible, for other genetic disorders like Duchenne Muscular Dystrophy (Murray et
al., 1982), Huntington’s chorea (Gusella et al., 1983) and Retinitis Pigmentosa
(Bhattacharya et al., 1984). In livestock, RFLP mainly used in genes that are correlated
with economic traits, to improve strain crosses, and for within population (Soller and
Beckmann, 1983). The use of RFLP markers generated interest determining the genetic
variability at DNA level and analyzed whether these variation directly and indirectly by

linkage to behavioral and phenotypic characters (Beckmann and Soller, 1987).
2.12.4 Limitations of PCR-RFLP

The analysis requires knowledge of the sequence surrounding the RE sites. In some
cases, differential amplification, i.e., allelic drop-out of one or either allele may take
place when a sequence prevents one oligonucleotide from binding to one chromosome,
resulting in PCR product being generated from only one chromosome (Fujimera et al.,
1990). Besides, incomplete RE digestion of PCR-amplified products could leads to mis-
intepratation of samples appearing as heterozygous. Use of known controls both
homozygous and heterozygous avoids this problem (lvinson and Taylor, 1992).
Another, PCR-RFLP made Heteroduplexes which are PCR by-products that results
from pairing between allelic complementary DNA strands that out competes the
hybridization of oligonucleotides with their template strands (Mayers et al., 1989). This

can be result in appearance of extra bands on the gel that belongs neither of the allelic
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Table 2.5 Types of Restriction Endonucleases

S. Characteristics Type | Type ll Type lll
No.
1. Restriction and Single, Separate Separate
modification multifunctional endonucleases enzymes with a
activities enzymes and methylase subunit in
common
2. Protein structure of Three different Simple Two different
res subunits subunits
3. Requirements for ATP Mg, S- Mg** ATP,Mg#*, S-
restriction adenosyl adenosyl
methionine methionine
4. Sequence of host | EcoB:TGAN*8TGC Rotational Ecop1:AGACC
specificity site T symmetry Ecop15:CAGC
EcoB:AACN6GTG AG
5. Cleavage sites Random, atleast At or near host 24-26 bpto 3’
1000bp from the specificity site end of host
host specificity site specificity site
6. | Enzymatic Turnover No Yes No
7. DNA Translocation Yes No No
8. Site of methylation | Host specificity site Host specificity Host specificity
site site
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pattern (Van Eijk et al., 1992). Since heteroduplexes form primerly in the later cycle of
the PCR when concentration of DNA high, it can be avoided by standardization of DNA

template concentration and an optimal number of cycles in PCR.
2.13 Real time PCR (Quantitative PCR)

Real time polymerase chain reaction is a laboratory technique of molecular biology
which is based on the principle of polymerase chain reaction. It is used for amplification
and simultaneously quantification of the targeted sequence of plasmid DNA, genomic
DNA, cDNA or RNA. This technique also called quantitative PCR (qPCR). Real-time
reverse-transcription PCR is often denoted as: qRT-PCR (Udvardi et al.,, 2008). The
acronym "RT-PCR" commonly denotes reverse transcription polymerase chain
reaction and not real-time PCR, but not all authors adhere to this convention (Logan et
al., 2009).

There are three types of quantitation assays:
* DNA/cDNA quantitation

* RNA quantitation using one-step reverse transcription polymerase chain reaction (RT-
PCR)

* RNA quantitation using two-step RT-PCR

Reverse transcription RT-PCR based assay are the most common method for
characterizing or confirming gene expression patterns and comprising mRNA levels in
different sample populations (Orlando et al., 1998). The quantification can be done by
two types (1) absolute quantification assay is used to quantitate unknown samples by
interpolating their quantity from a standard curve and (2) relative quantification assay is
used to analyze changes in gene expression in a given sample relative to another
reference sample (such as an untreated control sample). Target gene mRNA levels are
measured in relative to their respective competitor templates and are normalized to
reference genes to control for cDNA loaded into the reaction (Bustin, 2002). The two
common method used for the detection of products in quantitative PCR are (1) non-

specific flurochromes and (2) hybridization probes
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2.13.1 Non-specific flurochromes

Non-specific flurochromes, which binds with any double stranded DNA in PCR, causing
florescence of dye. There is direct relation between the quantification of DNA and
fluorescence intensity in each cycle. dsDNA dyes such as SYBER Green will bind to all
dsDNA PCR products (specific or non-specific) and potentially interfere with, or prevent,
accurate quantification of the intended target sequence. As the PCR progresses, more
amplicons are created. Since the SYBR Green dye binds to all double-stranded DNA,
the result is an increase in fluorescence intensity proportionate to the amount of PCR
product produced. There are two requirements for a DNA binding dye for real-time
detection of PCR

* Increased fluorescence when bound to double-stranded DNA

* No inhibition of PCR

Advantages of SYBR Green Dye

The advantages of the SYBR Green dye are as follows:

* It can be used to monitor the amplification of any double-stranded DNA sequence.
* No probe is required, which reduces assay setup and running costs.

Disadvantage of SYBR Green Dye

The primary disadvantage of the SYBR Green dye is that it may generate false positive
signals; i.e., because the SYBR Green dye binds to any double-stranded DNA, it can
also bind to nonspecific double-stranded DNA sequences. The primary disadvantage to
these dyes is that they detect accumulation of both specific and nonspecific PCR

products.
2.13.2 Hybridization probe or florescent reporter probes

Real-time systems for PCR were improved by the introduction of fluorogenic-labeled

probes that use the 5" nuclease activity of Tag DNA polymerase. The availability of
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these fluorogenic probes enabled the development of a real-time method for detecting

only specific amplification products

It can be used as multiplex assays for detection of several genes in the same reaction
which based on specific probes with different colored labels provide to all targeted
genes amplified with similar efficiency. It enables to quantify the targeted sequence
even in the presence of non-specific DNA amplification and also prevent the
interference of measurements caused by undesirable potential by-products like primer-

dimers. Two types of TagMan probes viz.

« TagMan® probes (with TAMRA™ dye as the quencher dye)
- TagMan® MGB probes

Advantages of TagMan

The advantages of the TagMan chemistry are as follows

» Specific hybridization between probe and target is required to generate fluorescent

signal

* Probes can be labeled with different, distinguishable reporter dyes, which allows

amplification of two distinct sequences in one reaction tube
» Post-PCR processing is eliminated, which reduces assay labor and material costs.
Disadvantage of TagMan

The primary disadvantage of the TagMan chemistry is that the synthesis of different

probes is required for different sequences.
2.13.3 Real-Time PCR Applications

Real-Time PCR can be applied to traditional PCR applications as well as new
applications that would have been less effective with traditional PCR. With the ability to
collect data in the exponential growth phase, the power of PCR has been expanded into

applications such as viral (Fend et al., 2000) and bacterial (Goerke et al., 2001)
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quantitation, quantitation of gene expression (Emmert et al., 1996 and Bustin et al.,
2000), monitoring transcription in vitro (Liu et al., 2002), direct detection of effects of
receptor signaling (Yuen et al., 2002), quality control and assay validation (Baugh et al.,
2001), pathogen quantification (Ohyama et al., 2000), and predictive genetic testing and
the identification of relevant SNP (Simone et al., 1998 and Luo et al., 1999).

2.13.4 Advantages of using Real-Time PCR

Traditional PCR is measured at End-Point (plateau), while Real-Time PCR collects data
in the exponential growth phase, less labour and more throughput, multiplex approach
possible (Mifflin et al., 2000). An increase in Reporter fluorescent signal is directly
proportional to the number of amplicons generated. The cleaved probe provides a
permanent record amplification of an Amplicons, Increase dynamic range of
quantification, high technical sensitivity (<5copies) and high precision (Emmert et al.,

1996 and Fend et al., 2000) and no-post PCR processing is required
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MATERIALS AND METHODS

3.1 Experimental Animals

The present study was conducted in a herd of lactating Deoni cows (Figure 3.1)
maintained at Cattle Yard, NDRI, Southern Campus, Bangalore and Livestock farm of
Prabhani, MAFSU, Maharashtra. A total of 95 animals comprising 54 lactating Deoni

cattle were utilized for present study.
3.2 Blood Collection

About 10 ml of blood was collected from each animal aseptically from Jugular vein in a
Vaccutainer tube containing 0.5 per cent EDTA. After collection, the samples were

stored at 4°C and DNA was isolated within 24 hrs of collection.
3.3 Milk Collection

About 15 ml of milk was collected from lactating animals to estimate the somatic cell
count and electrical conductivity. Electrical conductivity and Somatic Cell Count (SCC)

in milk was estimated on the same day of milk collection.
3.3.1 Measurement of Somatic Cell Count (SCC)
3.3.1.1 SCC estimation through digital reader (Portacheck)

The required number of porta-strips were removed from the pouches and placed on a

flat surface with the sample well facing up.

i.  The cow /sample ID was written on the strip
ii. The samples were mixed and drawn into the pipette by squeezing and holding
the bulb of the pipette.
iii. The tip of the pipette was placed into the milk sample, so that the tip is
completely submerged.

iv.  The bulb was slowly released to draw milk into the pipette.
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A single drop of milk sample was dispensed by holding the tip approximately 4
inch above the sample well and gently squeezing the bulb, and care was taken
not to allow the pipette tip to touch the sample well during drop formation.

After the milk gets soaked completely into the sample well pad, 3 drops of
activator solution was added into the sample well from the dropper bottle, and
allowed for 45-60 minutes for colour development.

A blank strip was slided (sample well down and forward) into the digital reader.
The blank strips were removed and waited for flashing strip symbol to appear in
the display. A developed test strip was slided fully into the Portacheck digital
reader with the sample well down and forward.

The result was recorded, and the displayed number was multiplied by 1,000,000
to get SCC value.

3.3.1.2 SCC by Nucleocounter SCC100 (IL-8 gene expression study)

Taken 500ul of milk sample (no. of samples=16) into the PCR tubes and add
equal amount of reagent-C (lysis buffer), mix well with the pipette.

Taken SCC- cassette from the box and dip into the well mixed tube, press it
tightly so that milk sample runs into the cassette.

Loaded cassette into the Nucleocounter scc100 and run.

Display shows the SCC/ml.

On the basis of SCC/ml, animals were divided into two group: healthy and

subclinical for further expression study of IL-8 gene

3.3.2 Measurement of Electrical Conductivity

Electrical conductivity of milk is one of the udder health trait, which measured by the

electrical conductivity meter. The small quantity of milk was taken from each quarter of

animal in the well of electrical conductivity meter and take reading. The electrical

conductive meter based on the principle of salt concentration present in the milk. The

udder health influenced by the salts containing ions viz. Na*, K* etc.
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3.4 Isolation of somatic cells from milk

Vi.
Vii.

viii.

Xi.
Xii.
Xiii.

Xiv.

XV.

Take 15 ml milk in a 50 ml Tarson tube.

Make a fresh 100mM EDTA stock solution. Add 75ul EDTA which prevents
casein precipitation.

Mixed by inverting the tube several times. Spin at 2000xg for 15 mins at 4°C.
Discarded supernatant.

Wipe the fat layer with alcohol soaked cotton.

Resuspended cells (using pipette) in 20ml PBS-EDTA.

Centrifuge at 2000xg for 15mins at 4°C

Discard suernatent and wipe off fat layer carefully. If supernatant is not clear then
repeat steps 6 and 7.

Add 10ml PBS and resuspended pallet completely.

Centrifuge at 2000xg for 15mins at 4°C.

Discarded supernatant. Resuspended pallet in 2ml PBS.

Transfer the complete solution in 2ml eppendorf tubes.

Centrifuge at 2000xg for 15mins at 4°C.

Discarded supernatant. Resuspended (using pipette) somatic cell pellet in 500ul
PBS

Store at 4°C.

3.5 DNA extraction

DNA was isolated from blood using a modified High Salt method (Miller et al.,
1988).

Volume of 10 ml of blood was collected in a vaccutainer tube.

Blood was transferred to 50 ml centrifuge tube and 25 ml of RBC lysis buffer
(chilled) was added into it and inverted several times. Incubated in ice with
shaking for 10-15 minutes for complete lysis of cells.

Nuclear material was pelleted by centrifugation at 4,000 rpm at room temperature
for 10 minutes and supernatant was discarded. Nuclear pellet was washed with

ten ml of RBC lysis buffer and centrifuged again.
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The step number 3 was repeated three to four times until a clear nuclear pellet
was obtained.

Nuclear pellet was resuspended with a Pasteur pipette and washed with 10 ml
Tris Buffer Saline (TBS) at 4000 rpm for 10 mins. Repeat it twice.

Volume of 9 ml of TE buffer (pH 8.0) was added to the pellet and vortexing was
performed.

Takes all samples in the laminar flow, for further process. Then 50 ul of
Proteinase — K enzyme and 500 pl of 0.5M EDTA was added to the above
solution and mixed properly.

20 per cent Sodium Dodecyl Sulphate (SDS) was added at the rate of 500 ul to
above solution with gentle mixing and incubated at 50°C for overnight.

Volumes of 4.3 ml of Saturated NaCl was added to the above mixture and
shaken vigorously and add equal volume of Chloroform - Isoamyl alcohol (24:1),
mixed and centrifuged twice at 4000 rpm for 15 mins.

Take an Aqueous upper phase and transferred into fresh tube and step involving
chloroform - isoamyl alcohol addition was repeated two times.

Finally, two volumes of 95 per cent ethanol was added to the supernatant
containing DNA at room temperature and inverted several times until the DNA
was precipitated.

Precipitated DNA strands were transferred to a micro centrifuge tube containing
1 ml of ice-cold 70 per cent ethanol and centrifuged at 2,000 rpm for 5 minutes.
Supernatant was discarded and the pellet was air-dried. Dried DNA pellet was
resuspended in 400ul TE buffer.

Then samples were stored at -20°C after checking its purity.

3.6 Determination of quality and quantity of genomic DNA

DNA quality was checked by gel electrophoresis by loading 2 pl of DNA on 0.8%

agarose gel electrophoresis unit using 1x TBE buffer as running buffer at 150 volts for

about two and half hours. Gel was stained with Ethidium Bromide solution (0.5ug/ml),

and gel photographed under gel documentation system and files were stored in
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Table 3.1 Details of Primer sequences used (5’ to 3’ Sequences)

5" UTR+EXON1 Sequence Annealing Temperature
FP GGAGTTCTCTGCCCAACAGA 57.0
RP GGCTTGTTATCCAGGCATGA 57.0
EXON 2 Sequence Annealing Temperature
FP GCCAAGCTGTGCTTATGGAT 56
RP GCTGGATTCTTCCACGTCTC 56
EXON 3 Sequence Annealing Temperature
FP GACTTGAATGGCAAGGTGGT 56.5
RP TTCAGCAGCAGCAGAAAATG 56.5
EXON 4.1 Sequence Annealing Temperature
FP CAGAGCTGAGAAGCAAGATCC 60
RP GTGCTTCCACATGTCCTCAC 60
Exon 4.2 Sequence Annealing temperature
FP GTGAGGACATGTGGAAGCAC 57
RP CAAACTCCTGATGACTCTGACAA 57




Table 3.2 PCR protocol (25ul reaction mix)

S.No. Components Quantity

1 Sigma water 16.5 pl
2 10x Buffer (1X) with Mgcl2 2.5 pl
3 2.5 Mm dNTPs (100 yM each) 0.5 ul
4 Forward Primer (20 pmol/ul) 0.5 ul
5 Reverse Primer (20 pmol/ul) 0.5 ul
6 DNA Template (50 ng/ ul) 2.0 ul
7 Taq DNA Polymerase 0.5 ul

Total Volume 25.0 pl
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computer. The quality and purity of DNA were checked and quantitation was done by

UV- spectrophotometer.
3.6.1 Spectrophotometric measurement

The purity and concentration of DNA samples were estimated by UV
spectrophotometer. 2 pul of DNA was dissolved in 48 pl of Millipore water (1 in 100
dilutions) and optical density (OD) values were measured at 260 nm and 280 nm with
distilled water as blank. DNA samples having the ODgp /OD2gp ratio between 1.7 and
2.0 were considered better for PCR reaction. The concentration of DNA was estimated

using the following formula:
Concentration of DNA (ng) = ODyg x 50 x 100 (dilution factor)

The ratio between OD 260 and 280 was calculated. The samples possessing ratio of
less than 1.7 and more than 2.0 was subjected to Proteineases K digestion and DNA

extracted with high salt as described previously.
3.6.2 Preparation of Template DNA for PCR

The stock DNA was then diluted with autoclaved distilled water to arrive at a final

concentration of 50 ng/ul. This was designated as the working solution.
3.7 Primer design

Primers were selected at random base distribution and GC content was similar to that of
the amplified fragment. In particular, primers with 3’ overlaps were avoided to reduce
incidence of primer dimer formation. The PCR primers were designed using web-based
software primer-3 (http:/www.genome.wi.mit.edu/cgibin/primer/primer3-www.cgi) for
each of the exons namely Exon 1, Exon 2, Exon 3, Exon 4.1 and Exon 4.2 of known
Bos taurus sequences species available in GenBank
(www.ncbi.nlm.nih.gov.in/genbank). The primers procured from Amnion (Bangalore),
(Table 3.1). The PCR reaction master mixture was prepared by adding the reagents in
the following order into a sterile 0.2 ml PCR tube (Table 3.2). The contents were mixed

thoroughly and spun for a few seconds in spinner (Spinwin MC-OO).
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3.8 PCR amplification of Interlukin-8 alleles from genomic DNA

A normal PCR was performed to amplify the IL-8 alleles of Exon1, Exon2, Exon3, Exon
4.1 and Exon4.2. The reactions were carried out in a thermal Master Cycler (Eppendorf,

Germany).
3.8.1 Method

PCR tubes containing the mixture were tapped gently and quickly spun at 10,000 rpm
for few seconds. The PCR tubes with all the components were transferred to Master
cycler (Eppendorf, Germany) and programmed for 35 cycles. The cycling conditions

were as follows:

Steps and conditions of thermo cycling for PCR

S.No. | Step Temperature Time
1 Initial denaturation 95°C 3 min
2 Denaturation 95°C 30 sec
3 Annealing > 45 sec
4 Extension 72°C 45 sec

Repeat the cycle for 35 times for Exon 1 & Exon 3 and 30 times for Exon 2, 4.1
& 4.2

5 Final Extension 72°C 10 min

3.8.2 Agarose gel electrophoresis to check PCR product amplification

i.  The correct amount of agarose (1.80 gm) was weighed in a conical flask and 120
ml of 1X TBE buffer was added to prepare 1.5 per cent solution.

ii. Itwas placed in a microwave oven until the agarose was dissolved completely.
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The solution was cooled and Ethidium Bromide (0.5 ung/ml) was added and mixed
thoroughly.

The comb was positioned 0.5 — 1 mm above the plate so that a complete well
was formed when the agarose was added.

As soon as the gel was completely set after 30-45 minutes at room temperature,
the comb removed carefully and the electrophoresis tank filled with TBE buffer.
To confirm the targeted PCR amplification, 5 pl of PCR product from each tube
was mixed with a two drops of gel loading dye (6X) and electrophoresed on 1.5
per cent agarose gel containing ethidium bromide (one per cent solution at the
rate of 5 pl/100 ml) at constant 150 V for 30 minutes in 1X TBE buffer.

The lid of the gel tank was closed and attached with the electrical leads so that
the DNA would migrate from cathode (black lead) toward the anode (red lead).
After half an hour, the power supply was turned off and the leads and lid were
removed from the gel tank.

The gel was visualized as a single compact band of expected size under the UV
trans-illuminator and photographed using gel documentation system. The quality
of the DNA was assessed based on the bands developed. Good quality DNA
was used for further analysis through PCR-RFLP technique.

3.9 DNA separation and polymerase chain reaction- restricted fragment length
polymorphism (PCR-RFLP)

The PCR-RFLP was performed to see the polymorphic patterns in the interleukin-8

allele. Briefly, PCR-RFLP consists of three stages, a hemi-nested PCR amplification,

restriction enzyme digestion of the amplified fragment and then Gel Electrophoresis in a

horizontal electrophoresis unit.

The PCR ampilification resulted in a 251, 251, 239, 470 and 691 bp fragment for Exon 1,

Exon 2, Exon 3 Exon 4.1 and Exon 4.2 of the IL-8 gene. The fragments were then

digested separately with restriction enzymes with their respective enzymes (Table 3.3).

27



Matevials A Methieds

Digestion reactions were incubated overnight and digestion products were resolved at
2-2.5 per cent agarose gel using electrophoretic system (Consort, Belgium) by running

at 200 V for 3-3 1/2 hrs and visualised through UV transilluminator.
3.9.1 Restriction digestion of PCR products

To determine the polymorphism in amplified PCR products specific restriction enzymes

were utilized and the digested fragments were resolved in agarose gel.
3.9.2 Restriction digestion protocol

Restriction Digestion of PCR product with HPYVIII, Haelll and Sspl enzyme

S. No. Reagents Quantity
1. PCR Product 10.0 pl
2 Double Distilled water 7.5l
3. Specific RE buffer 20l
4 Restriction enzyme 0.5ul
Total volume 20.0 wl

The above restriction digestion components in 0.2 ml PCR tubes were incubated at
restriction enzyme specific temperature for a period of about 8 to 12 hrs. Horizontal
electrophoresis on 2-3% agarose gel was used to resolve restriction fragment and
visualized by Ethidium Bromide staining. The EtBr was added to the agarose gel @ of
1X buffer at 150volts for 45, 60, 90 minutes till complete separation and visualization of
all fragments of RE digested gene fragment and PCR marker. The restricted digested
gene fragments were visualized on UV transilluminator and photographed with gel
documentation system. To the restriction digested products Sul of 6x gel loading dye

was added, the digested DNA fragments were mixed well and loaded into the wells of

gel.

3.10 DNA seguencing

Amplified PCR products for each sets of primer were subjected to custom DNA

sequencing from both ends 5 to 3’ ends. Representative samples from each of the
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Table 3.3 Restriction Enzymes of different Exons and their cutting

sites

Exons Restriction enzyme Sites

Exon-1 HpyCH4V 5..TG|CA...3
3...AC1GT...5’

Exon-2 Haelll 5...GG|CC...3
3...CC1GG...5

Exon-3 Sspl 5..AAT|ATT...3'
3...TTATTAA.S

Exon-4.1 Haelll 5...GG|CC...3
3...CC1GG...5

Exon-4.2 Haelll 5...GG|CC...3
3...CC1GG...5
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variants obtained by RFLP analysis were also custom sequenced from Applied

Biosystem, Amnion, Bangalore.
3.10.1 Multiple sequences analysis and SNP detection

Sequence data was analysed using c:\DNA Baser Assembler\ software. The all 4
coding regions of IL-8 gene was subjected to BLAST to know the sequence homology
with corresponding regions of other spp. Sequence data from variants of different

regions were subjected multiple sequence alignment for identifying the SNPs.
3.11 Association Studies
3.11.1 Source of Data

The production data of Deoni was collected from history-cum-pedigree sheets
maintained at Cattle Yard, NDRI, Southern Campus, Bangalore, livestock farm of
Prabhani, MAFSU, Maharashtra, and Deoni DNA stock. The fresh data were collected

from the available lactating Deoni Cattle for somatic cell count and EC.
3.11.2 Collection of Data

The following information on production traits for Deoni breed was collected and

recorded

Animal number

Stage of lactation
Parity

Udder health traits
SCC

Electrical Conductivity
Production traits
Lactation Length

Lactation Yield
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3.11.3 Standardization of Data

The records of animals with normal lactation were included in the present study. A
lactation of at least 100 days long and in which the cow calved and dried under normal

physiological conditions were considered normal.
3.11.4 Classification and Standardization of Data
3.11.4.1 Stage of Lactation

The 305 days milk yield was divided into three stages viz.

Stage Days Code
18t 7-90 days |
2n 91-180 days 1l
3" 181-305 days 1l

3.11.4.2 Parity
Parity Code

1%t |

2 Il
3" I
4" IV
50 v
6" VI
7" VII

3.12 RNA extraction by RNeasy MINI KIT (QIAGEN)

i. Take the isolated somatic cell suspension.
ii. Centrifuge at 2000xg for 15mins at 4°C. Discard the supernatant.
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Add 175pl RLT lysis buffer (containing B-mercaptoethanol per ml buffer RLT) as
per manufacturers’ guidelines (cell counts/ml), mix well with pipette for proper
homogenization. Add the other 175ul RLT buffer, mix by tapping the tube as well
pipetting. Give a slight vortexing.

Incubate the tubes at room temp. for five minutes. Spin at 10,000rpm for two
minutes.

Carefully remove the supernatant by pipetting and transfer it to a new
microcentrifuge tube. Use only this supernatant (lysate) in subsequent steps.

Add 1 volume of 70% ethanol to the cleared lysate, and mix immediately by
pipetting.

Transfer upto 700ul of the sample, including any precipitate that may have
formed, to an RNeasy spin column placed in a 2ml collection tube (supplied).
Close the lid gently, and centrifuge for 25s at>10,000 rpm. Discard the flow
through.

Add 700ul buffer RW1 to the spin column. Close the lid gently and centrifuge for
25s at>10,000rpm to wash the spin column membrane. Discard the flow through.
Add 500pl buffer RPE to the RNeasy spin column. Close the lid gently and
centrifuge for 25s at>10,000rpm to wash the spin column membrane.

Add 500ul buffer RPE to the RNeasy spin column. Close the lid gently and
centrifuge for 25s at>10,000rpm to wash the spin column membrane.

Empty spin by centrifugation at full speed for 1 min. place the RNeasy spin
column new 1.5 ml collection tube. Add 30-50ul RNase free water directly to the
spin column membrane. Allow it to stand for 5 minutes at room temperature.
Centrifuge for 1min at 10,000rpm for 1 min to elute the RNA.

Quantify and check the purity of RNA using nanodrop2000/2000C software.

3.13 cDNA synthesis (Revert Aid H-Minus First Strand cDNA Synthesis Kit)

Prepare the following reaction mixture in a tube on ice:

S.No. Components Quantity
Template 10pl
Oligo(dT) primer (0.5ug/pl)+ random hexamer 1+1pl
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DEPC Treated Water

Total

i.  Mix gently and spin down for 3-5 secs in a microcentrifuge.

iii. Ina cycler set the programe cDNA 1:

iv.  Finally snap chilling on ice and collect the drops by short spin.

70°C: 15secs
70°C: 10mins
4°C :2mins

v. Again place those tubes on ice and add the following in indicated order:

Vi.
S.No. Components Per Reaction Tube Quantity
1 5x reaction buffer 4ul
2 RiboLock Ribonuclease inhibitors (20u/ul) 1l
3 10mM dNTP mix 2ul
Total 7ul

vii. Dispense 7ul in each reaction tube and incubate at room temperature for 10
mins.

viii.  Add 1pl Revert Aid H minus M-MuLV to each reaction tube (making the total
reaction to 20ul) mix it and give it a short spin to collect the droplets and set the
cycler program(cDNA 2):

42°C: 1hour
70°C: 10mins
4°C :5mins
ix. Keepitin4°C.
X.  Quantify and purity check of the first strand of cDNA should be done with

nanodrop2000/2000C.

3.13.1 Real time PCR (Relative Quantification Method)
Thaw and spin all tubes.
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ii.  Dilute primer from 100pmoles/ul to 10pmoles/ul

iii. Complete set up is done in dark and without airflow.

iv.  Mark plates carefully.

Matevials A Methieds

v.  Switch on the RT-PCR machine prior to preparation of samples

vi.  Mock run Tag-man assay with two genes(GAPDH, IL-8)

GAPDH- Reference gene

IL-8 — Test gene

vii.  cDNA is taken out just before using. Give a short spin.

Table 3.4 Primer and probe sequences used for IL8 Real time assay

Primer Name Primer Sequence 5'to 3' - Do not | Scale Purification | No. of
(Max. 15 put the "5' to 3' ""for each row (umol) Bases
Characters)
102IL8- F ACTGCGCCTTGGTTTCTTTA 0.01 HPSF 20
102IL8- R GTGCTTCCACATGTCCTCAC 0.01 HPSF 20
147GAPDH - F AATTCTGGCAAAGTGGACATC 0.01 HPSF 21
147GAPDH - R | GACCATGTAGTGAAGGTCAATGA | 0.01 HPSF 24
A
viii.  Prepare master mix, label two different master mix
S.No. Components Quantity
1 Water 3.8ul
2 Probe mastermix 10pl
3 Primer (forward) 2ul
4 Primer (reverse) 2ul
5 Probe 0.2ul
6 Total 18ul

ix. Add the master mixture in 2 pl of template cDNA and make it upto 20ul.

X.  Tape the vials well to mix.

xi.  Spin the tubes.
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xii. ~ Take out PCR plate (the one racked last among the lot).
xiii. ~ Note down the plate number and jot down the date and genes on the plates
xiv. Make a plates set up record. Keep NTC at first well or last well. While adding
master mix, add the last part to the well meant for NTC.
xv.  Spin cDNA and add to each well.
xvi.  Mix well using pipette and add to each well and mix again with pipette.
1 12 3 4 5 6 |7 |8 |9 10 11 12
A(GAPDH) | A1 |A2 |A3 | A4 |[NTC
B(IL-8) B1 B2 |B3 |B4 | NTC
C
D
E
F
G
H
xvii.  Seal the plate with the transparent sticker using the one edge and scroll

across the plate. Trim the edges of the sticker

xviii. ~ Then seal the plate on the edges
xix.  Place it on the plate holder (or machine) in correct orientation
xx.  Software used: light cycler 480 software release 1.5.0 SP3
Temp°C Time No. of cycle
Pre incubation 95 7min 1
PCR quantification 95 10s 35
60 30s
72 1s
Melting curve 95 5s 1
60 Tmin
95 continuous
Cooling 40 10s
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xxi.  Take out the plate and note down the Cp values for IL-8 gene expression
assay.
xxii. ~ On the basis of Cp value in the software get the fold change in IL-8 gene

expression in subclinical and healthy samples.
3.14 Statistical analysis

The statistical analysis was carried out using statistical software packages SAS 9.3. The
General Linear Model (GLM) was used for analysis of variance to get the effect of 3
independent variables viz, Stage of lactation, parity and genotypes on four dependent
variables viz, LL, LMY, SCC and EC. In order to overcome the problem of non-
orthogonality of effects due to unequal and disproportionate sub-class frequencies, least
squares analysis of fitting constants as suggested by Harvey (1987) was taken into

account for the analysis of data.
3.14.1 Calculation of allele and genotype frequencies

POPGENE version 3.2 software was used to evaluate the gene and genotypic
frequencies, level of heterozygosity, effective number of alleles and X? values (Yeh et
al., 2006)

3.14.1.1 Genotype frequency

The genotype frequencies were calculated directly by counting the bands appearing in

the gels.

The Proportion of animals with a particular genotype
Genotype frequency =------------------------------- -
Total number of animals (N)
3.14.1.2 Gene frequency

The genetic constitution of a population, referring to the gene it carries, is described by
the array of gene frequencies. The allelic frequencies of each allele were calculated in
the studied population (Deoni population). Allele frequencies were calculated by using

the following formula given below

(2 X no. of homozygote) + (no. of heterozygote)
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Frequency of an allele (p) =
2 X total no. of individual in the population
Presence of Hardy — Weinberg equilibrium in Deoni purebred for all coding regions of

IL8 gene were checked by calculating the expected genotypic frequencies and
compared them with observed genotypic frequencies. Observed genotypic frequency

was calculated with the formula given below

Number of heterozygote animals

Observed genotypic frequency =
Total number of animals (N)

All the requirements of HW equilibrium were assumed to be true while calculating the

expected genotypic frequencies, which were calculated using POPGENE as follows:
Expected frequency of homozygote = p? and ¢°

Expected frequency of heterozygotes (Expected heterozygosities) = 2pq

Where, p+q =1

The significance of the deviation from HW equilibrium was tested by using x? test by
comparison between the observed and expected frequencies of each distinct genotype
in Deoni (Yeh et al., 2006). The effective number of alleles (ne) was also estimated
using POPGENE v 3.2 software based as per method given by Ohta and Kimura
(1973).

3.15 Association study — General linear model (GLM) and Multivariate analysis of
variance (ANOVA)

Least squares analysis of fitting constants as suggested by Harvey (1982) and
multifactor dispersive analysis (ANOVA) data was used to find out the significant
difference among genetic (IL8 gene Exon 1, 2, 3, 4.1 and 4.2) and non genetic factor
(parity and stage of lactation) on economic traits namely pooled LL, polled LMY, SCC

and EC. The analysis was done by using following model
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The least square analysis for SCC, EC for FL, FR, HL, HR and pooled EC was done by
using the following model:
Yik = W + Pi + §;+ Gg +ej
Where,
M = Overall mean for herd or population
Yix= SCC and EC of animals belonging i" parity, j" stage of lactation and k™ genotype
P; = Effect of i" parity (where i = 1 to 7)
S; = Effect of | stage of lactation (j = 1, 2, 3)
Gy = Effect of k™ genotype (where k = AA and AB for Exon 3)
eik = Random error associated with Y;x observations and assumed to be NID (0, c°e)

The least square analysis for lactation length and lactation milk yield was done by using

the following model:
Yik = + Pi + G +ei
M = Overall mean for herd or population
Yix= LL and LMY of animals belonging i"" parity and k™ genotype
P, = Effect of i parity (where i = 1 to 7)
Gy = Effect of k™ genotype (where k = AA and AB for Exon 3)
ejx = Random error associated with Y, observations and assumed to be NID (0, c°e)

The decision will be to reject the null hypothesis if the test statistic from the table is
greater than the F critical value with k-1 numerator and N-k denominator degrees of
freedom. If the decision is to reject the null, then at least one of the means is different.
As, ANOVA does not depict where the difference lies. Hence, “Tukey” (Post-hoc

test) test was applied.
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3.16 Post-hoc test

The post hoc multiple comparison tests were performed for each dependant variable
separately. The differences of means between parity, stage of lactation (non-genetic
factors) and allelic mean differences (genetic factors) within the SCC was tested for

significance by applying ‘Tukey’ Post-hoc test.
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RESULT AND DISSCUSSION

The study was carried out for molecular characterization of IL-8 gene using PCR-
RFLP analysis in 95 Deoni cows including 54 milking animals maintained at cattle
yard of National Dairy Research Institute, Southern Regional Station, Bangalore and
Livestock farm of Prabhani, MAFSU, Maharashtra. The results obtained from the

experiments are presented along with the discussions under following sections.
4.1 Isolation, Yield and Purity of genomic DNA

The isolation of genomic DNA was carried out in 95 Deoni cattle, maintained at SRS,
NDRI, cattle yard, Bangalore, by high salt method of Miller (1988). The yield of
genomic DNA samples of Deoni cattle ranged from 300.2 to 1927.6ng/ul with overall
mean of 788.18 = 38.52ng/ul (Table 4.1). The range of optical density of DNA
samples at A260/280nm in the range of 1.66 to 2.26 with the mean value of 1.95 *
0.015. Similarly Rao et al. (2012) reported, the yield of DNA isolated from blood of
Deoni cattle by Millers’ High salt method was in the range from 360 to 1330 ng/ul,
where mean OD value was 1.78 £ 0.02 at 260/280 nm which was close to present
study. The mean yield of DNA (ng/ul) and purity of the DNA samples obtained from
blood samples of Deoni cattle indicated good deproteinization. Extraction of DNA
from whole blood by high salt method yielded good quality of high molecular weight

DNA as determined by agarose gel electrophoresis (Fig 4.1).
4.1.1 Description of gene under study

All four exons of IL-8 gene were investigated for detection of genetic variation. PCR
products of exon-1, exon-2, exon-3, exon-4.1 and exon-4.2 were 251, 251, 239, 470
and 691 bp respectively and they were analyzed for detection of polymorphisms with

their respective restriction enzyme.
4.1.2 PCR amplification of coding regions of IL-8 gene

The composition of PCR mix required for thermal cycling was optimized for PCR
amplification of all coding regions of IL-8 gene. The amplified products were checked
at 1.5 per cent agarose gel prepared with 1X TBE buffer. The PCR amplification
resulted in the respective base pairs (Fig. 4.2, 4.4, 4.6, 4.8 and 4.10).
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4.1.3 Genotyping of the coding regions of IL-8 gene through PCR-RFLP

Molecular characterization of all exons of IL-8 gene of Deoni cattle were carried out
through PCR-RFLP technique. For RFLP studies, three restriction enzymes were
used for digestion of respective PCR products of DNA samples. HpyCH4V (TG|CA)
restriction enzyme was used for detection of polymorphism in exon-1 of IL-8 gene.
Haelll (GG|CC) restriction enzyme was used for detection of polymorphism in exon-
2, exon-4.1 and exon-4.2; Sspl (AAT|ATT) was used for detection of polymorphism
in exon-3 of IL-8 gene. The gel photographs (Fig. 4.3, 4.5, 4.7, 4.9 and 4.11)
indicated representative band patterns of different genotypes observed for all exons
of IL-8 gene in the studied population. In this study, exon-1, exon-2, exon-4.1 and
exon-4.2 were found to be monomorphic (Fig. 4.3, 4.5, 4.9 and 4.11), while band
pattern exhibited in exon-3 as polymorphic (Fig. 4.7). PCR-RFLP was also carried
out using Dral RE (Fig.4.12 and 4.13) for exon-4.2 comprising fragment (578 bp) of
exon-4 and 3'UTR. This fragment was also found monomorphic. However, Hazare
(2009) reported this fragment as polymorphic in sahiwal breed of cattle. In the
Sahiwal cattle, Jagdeeshan (2008) revealed polymorphism in contig region four by
the technique PCR-RFLP with Haelll and Dral RE Similarly, Sharma et al. (2013)
revealed monomorphic pattern for fragment (853 bp) of IL-8 gene comprising exon-4
in Murrah buffalo. The genotypic and allelic frequencies for these loci are presented
in Table 4.2.

4.1.4 Polymorphism at exon-3 of IL-8 gene

The gel photograph obtained through PCR-RFLP technique for IL-8 gene reflected
polymorphism at exon-3 in Deoni cattle (Fig. 4.7). Polymorphic band patterns
exhibited two distinct genotypes AA and AB at third exon with genotypic frequencies
of 0.21 and 0.79 respectively in the studied population (Fig.4.7). The resulting allelic
frequency obtained for A allele was 0.61 and for B allele was 0.39 (Table 4.2). Thus,
the present study indicated that the A type is more frequent in the studied population

of Deoni cattle.
4.1.5 Population genetic analysis of exon-3 IL-8 gene

The genotypic patterns obtained for bovine IL-8 gene in Deoni cattle population were

determined by manual segregation. The degree of heterozygosities as well as Chi-
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Table4.1 Mean yield and purity of DNA of Deoni cattle

Descriptive DNA concentration (ng/pl) Optical density

Statistics (260/280nm)
Mean 788.18 1.95
Standard error 38.52 0.015
Standard deviation 375.46 0.15
Minimum 300.2 1.66
Maximum 1927.6 2.26

N (no. of observation) 95 95

Table4.2 Genotype and allele frequencies of I1L-8 gene

Genotype (N) Genotype Allele Allelic Frequency
Frequency
AA (20) 0.21 A 0.61
AB (75) 0.79 B 0.39

N= number of cattle under genotype

Table 4.3 Heterozygosity statistics for 1L-8 gene

Heterozygosity

Observed

Expected

Effective Number Of Allele (Ne)

0.79 0.48

1.9151

Table 4.4 HW equilibrium statistics for IL-8 gene

Gene

Chi-squares value

Probability

IL-8

39.8

<0.01




Fig 4.1 Quality of DNA of Deoni cattle at 0.8 per cent agarose gel
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Fig 4.2 PCR Product of Bovine IL-8 Gene at Putative Exon-1 on 1.5%
Agarose Gel
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M=100 bp DNA marker, L= Lane number

Fig 4.3 HpyCH4V Digested PCR-RFLP Pattern at Putative Exon-1 in IL-8
Gene of Deoni Cattle
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Fig 4.4 PCR Product of Bovine IL-8 Gene at Putative Exon-2 on 1.5%
Agarose Gel
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Fig 4.5 Haelll Digested PCR-RFLP Pattern at Putative Exon-2 in IL-8 Gene
of Deoni Cattle
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Fig 4.6 PCR Product of Bovine IL-8 Gene at Putative Exon-3 on 1.5%
Agarose Gel
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Fig 4.7 Sspl Digested PCR-RFLP Pattern at Putative Exon-3 in IL-8 Gene of
Deoni Cattle
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Fig 4.8 PCR Product of Bovine IL-8 Gene at Putative Exon-4, Part-1 on 1.5
% Agarose Gel
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Fig 4.9 Haelll Digested PCR-RFLP Pattern at Putative Exon-4 Part-1 in IL-8
Gene of Deoni Cattle
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Fig 4.10 PCR Product of Bovine IL-8 Gene at Putative Exon-4, Part-2 on 1.5
% Agarose Gel
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Fig 4.11 Haelll Digested PCR-RFLP Pattern at Putative Exon-4, Part-2 in
IL-8 Gene of Deoni Cattle
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Fig 4.12 PCR product of Bovine IL-8 Gene at putative fragment of Exon-4
on 1.5 % Agarose gel of Deoni Cattle
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Fig.4.13 Dral Digested PCR-RFLP Pattern at Putative fragment of Exon-4 in
IL-8 Gene of Deoni Cattle
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squares for Hardy-Weinberg equilibrium for the cattle population were performed
using population genetics analysis software POPGENE version 1.31 (Yeh et al.,
2006).

4.1.5.1 Level of heterozygosity and effective number of allele (ne) of Deoni

cattle

Table 4.3 shows level of observed and expected heterozygosity and effective
number of alleles in the Deoni cattle population for IL-8 gene. The distribution of
genotypic frequencies in bovine IL-8 gene exon-3 in Deoni population revealed that
the observed heterozygosity value was 0.79 which was higher than the expected
heterozygosity value 0.48. This clearly indicated that there was prevelance of
heterozygosity at higher degree in the studied population. The effective number of
alleles (ne) in Deoni breed was found to be 1.915 for AB genotype using population
genetics analysis software POPGENE version 1.31 (Yeh et al., 2006).

4.1.5.2 Chi-squares test for Hardy-Weinberg equilibrium

Under the present study, chi-squares test was applied to test whether the genotypes
under exon-3 of IL-8 gene in Deoni cows were in accordance to Hardy-Weinberg
equilibrium or not. The results for exon-3 of IL-8 gene in Deoni cows presented in
Table 4.4. The POPGENE analysis revealed that the estimated Chi-squares value
39.8 for genotype AB of IL-8 gene was highly significant (p<0.01). Hence, the

population was not consistent with HW equilibrium.
4.1.6 Sequence data analysis for exon-3 of IL-8 gene of Deoni cattle

Representative PCR products in duplicate for homozygote patterns of PCR-RFLP of
IL-8 gene were sent for custom sequencing (Applied Biosystem, Amnion,
Bangalore). The partial sequence data of the gene was used for analysis by using
c:\\DNA Baser Assembler\software. For detection of SNP Clustal W multiple

alignments were performed with respect to reference sequences of Bos taurus cattle.
4.1.6.1 Clustal W multiple alignment analysis

Chromatograph of sequence data of IL-8 gene at putative exon-3 of Deoni cattle are
presented in Fig. 4.14 and 4.15. Sequence of size 501 AA and 521 AB genotypes of

IL-8 were aligned with reference sequence of Bos taurus. Clustal W alignment
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analysis showed one single nucleotide at 2738 position (C to A) change with change
in amino acid Thrionine (Thr) to Lysine (Lys) in exon-3 region of IL-8 gene in Deoni

cattle.

4.1.6.2 Sequence identities of exon-3 of IL-8 gene in Deoni cattle with different

species

Sequence of IL-8 gene was subjected to basic local alignment search tool (BLAST)
(http://www.ncbi.nih.gov/BLAST/) at NCBI data base to know the sequence identity
with the corresponding region in different species. Sequence of 501 (AA) bases (Fig
4.16) of putative exon-3 at IL-8 gene in Deoni cattle exhibited 98 per cent identity
similarity with the reference sequence (accession number AY849380.1) of Bos
taurus cattle. The sequence of nucleotide had 93 per cent identity (accession
number KC912524.1) in sheep (Ovis aries). The sequence of nucleotide had 98 and
90 per cent identity (accession number FJ595833.1) in Bubalis bubalis and Sus
scrofa (accession number JF906514.1). Sequence of 521 (AB) bases (Fig 4.17) of
putative exon-3 at IL-8 gene in Deoni cattle showed identity of 99 per cent with the
reference sequence (accession number AY849380.1) of Bos taurus cattle. The
sequence of nucleotide had 92 per cent identity (accession number KC912524.1) in
sheep (Ovis aries). The sequence of nucleotide had 97 and 89 per cent identity
(accession number FJ595833.1) in Bubalis bubalis and Sus scrofa (accession
number JF906514.1).

4.2 Descriptive statistics of milk production traits and udder health traits

Present study focused on the milk production and udder health traits of Deoni cattle.
The mean first lactation milk yield and pooled lactation milk yield was 808.07+45.26
kg and 839.90+26.64 kg respectively with mean first lactation length and pooled
lactation length of 213.43+8.38 and 203.91+4.94 days respectively (Table 4.5).
Kakde et al. (1980) and Das et al. (2011) had reported lower FLMY as 798.35+72
and 715.87+32.11 kg, respectively. Estimated first lactation length of the cattle is
higher with the previous studies in Deoni (Das et al., 2011) cattle as 189.431+5.03
days. Chakravarthy et al. (2002) reported lower estimates of pooled lactation length
(149.431£33.52 days) than the present finding in Deoni cattle. Deshpande et al.
(1977), Singhal et al. (1980) and Dhumal et al. (1993) reported higher pooled

lactation length in Deoni cattle.
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Fig. 4.14 Clustal W alignment of IL-8 gene of Deoni with IL-8 of Bos
taurus

Alignment: Exon 3 of Deoni IL-8 gene with Exon 3 of IL-8 gene of bos taurus
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EXON-3 TGTTAAG CTTACCAATG GAAA(GAGGT CTGCTTAAAC CCCAAGGAAA
D_14 (AB) TGTTAAG CTTACCAATG G GAGGT CTGCTTAAAC CCCAAGGAAA
D_16 (AA) TGTTAAG CTTACCAATG G GAGGT CTGCTTAAAC CCCAAGGAAA
D O S I L R T
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EXON-3 AGTGGGTGCA GAAGGTTGTG CAGGTATTTG TGAAGAG
D_14 (AB) AGTGGGTGCA GAAGGTTGTG CAGGTATTTG TGAAGAG

D_16 (AA) AGTGGGTGCA GAAGGTTGTG CAGGTATTTG TGAAGAG



Fig. 4.15 Chromatogram of sequences of Exon 3 of IL-8 gene showing variation(C
to A) in AA genotype
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Fig 4.16 Nucleotide sequence of IL-8 gene at putative exon3 of Deoni cattle
(AA)

CGAGGGTTATAAGGAGCATCCTGGCTTTATCATATCTCTCTCATTTCAGTGTTAAGCTTACC
AATGGAAAAGAGGTCTGCTTAAACCCCAAGGAAAAGTGGGTGCAGAAGGTTGTGCAGGTA
TTTGTGAAGAGGTAAGTTTTTCTTGAATTTATATTCTTCATTTATCCTGTGACATTTACTCCA
AAAGTGAGCCTTTACATTTTCTGCTGCTGCTGAAAAAAATGTAAAGGCTCCTTTTGGAGTAA
ATGTCCAGGATAAATGAAAAATATAAATTCAGAAAAACTTTCCTCTTCCCAATACTGCCAAC
TTTTGACCCCTTTTTCCTGGGGGTTTGGCAAACCCTTTTCCTTGGGAATTTAACCGGAAATA
AAAAAAAATTTTTTAAACCTTTTTTGGGGGCTAAAAACCCTGCCTTTAGGAAAAGGGTCTTC
TTTGTTTAGCCGTTGTCTGTTTTCCTGCCGGGCTTTTGGGGGGGEGEEGGGGGGAGCCCCCC
CCCAAGAG

Red marking indicated Exon 3 of bovine IL-8 gene

Fig 4.17 Nucleotide sequence of IL-8 gene at putative exon3 of Deoni cattle
(AB)

CTAAAAGTAAACCTGCTAGGTGTCTCTGCTTTATCATATCTCTCTCATTTCAGTGTTAAGCTT
ACCAATGGAAACGAGGTCTGCTTAAACCCCAAGGAAAAGTGGGTGCAGAAGGTTGTGCAG
GTATTTGTGAAGAGGTAAGTTTTTCTTGAATTTATGTTCTTCATTTATCCTGTGACATTTACT
CCAAAAGTCAGCCTTTACATTTTCTGCTGCTGCTGAAAAAAATGTAAAGGCTGACTTTTGGA
GTAAATGTCCAGGATAAATGAAGAAATAAATTCCGGAAAAAATTACCTCTTCCAAATACTGC
CAACTTTTGCCCCCTTTTTCTTGGGGGTTAAAAAAACTCCTTTCCTTGGGAAGCTAAAATGA
AATAGAAAAAAATTGATTAAACGTATTTTTTGGGTTTTAAAAACCTTGGCATTTAGAAAAATT
GGTCCCCCCCTGGCCCTGGGCGGCGTGACGGTGCGGGGGGGEGGGAGLLCCCCCcceecT
AGTCGTGGGGGGACGCGCGGGGGCCGAT

Red marking indicated Exon 3 of bovine IL-8 gene



Table 4.5 Descriptive statistics of LL and LMY of Deoni cattle

Traits Mean + SE SD Minimum Maximum CV (%)
FLMY 807.24+45.17 440.35 72 1856.5 54.5

(95)

FLL 213.93+8.40 81.90 37 381 38.28
(95)

Pooled LMY 839.90+26.64 387.65 38.5 1856.5 46.16
(214)

Pooled LL 203.91+4.94 71.43 28 381 35.03
(214)

Parentheses indicated (N) number of observation under each trait

SE= Standard Error, SD= Standard Diveation, CV= Coefficient of Variance (20), FLL= First
Lactaction Length (Days), FLMY= First Lactation Milk Yield (kg)



Table 4.6 Descriptive statistics of SCC, FL, FR, HL, HR and Pooled EC of Deoni cattle

Traits Mean = SE SD Minimum Maximum CV (%)
(N)

SCC (million/ml) | 0.463+0.08 (54) 0.67 0.05 3 153.08
FL (units) 423.15+8.03 (54) 59.04 290 570 13.95
FR (units) 423.88+7.15 (54) 52.50 320 610 12.38
HL (units) 425+7.73 (54) 56.79 320 590 13.36
HR (units) 416+7.78 (54) 57.16 300 520 13.74
Pooled EC 422.23+6.82 (54) 50.11 315 555 11.87

(units)

Parentheses indicated (N) number of observation under each trait

SE= Standard error, SD= Standard diveation, CV= Coefficient of variance (%), SCC= Somatic
cell count, FL= Front left quarter, FR= Front right quarter, HL= Hind left quarter, HR= Hind

right quarter, Pooled EC=Pooled electrical conductivity




Table 4.7 Analysis of variance on lactation length (LL) and lactation milk yield (LMY) for

genotype
LMY
LL
Source DF MSS Pr>F DF MSS Pr>F
Genotype 1 63306.67 0.0017 1 1196987 0.0104
Error 93 6064.38 93 174407.69

Table 4.8 Analysis of variance on lactation length (LL) and lactation milk yield (LMY) for parity

LL LMY
Source DF MSS Pr>F DF MSS Pr>F
Parity 5 10794.096 0.0643 5 223034.12 0.1952
Error 208 5103.12 208 150278.53
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The means of SCC and electrical conductivity of front left (FL) quarter, front right
(FR) quarter, hind left (HL) quarter, hind right (HR) quarter and pooled samples were
averaged for 54 Deoni cattle and are shown in Table 4.6. The SCC estimated by
using Portacheck method was 0.408+0.078 million cells/ml in milk of Deoni cattle,
which is higher than the report of Rangarajan et al. (2012) estimated the SCC mean
was 1.325+0.060 lakh cells/ ml in milk of Deoni cattle.

The Electrical Conductivity of FL, FR, HL, HR and pooled samples were
423.15+£8.035, 423.15+7.144, 425+7.73, 416.85t7.78 and 422.22+7.0 units

respectively in milk of Deoni cattle.
4.3 Effect of genetic and non-genetic factors on milk production traits

The influence of genetic and non-genetic factors viz. genotype, parity and stage of
lactation on lactation length (LL) and lactation milk yield (LMY) observed in Deoni

cattle are presented in Table 4.8 and 4.9 respectively.
4.3.1 Effect of genotype on lactation length (LL) and lactation milk yield (LMY)

The ANOVA test reveled significant differences in LL and LMY (p<0.05) with respect
to various genotypes. Least squares means of the AA and AB genotypes were
982.25+119.04 and 806.83+69.67 on LMY respectively and 262.53+22.19 and
208.63112.99 are least square mean of AA and AB genotypes respectively for LL
under present study are presented in Table 4.7. No previous report was available on

the effect of IL-8 genotype on LL and LMY in Deoni cattle.
4.3.2 Effect of parity on lactation length (LL) and lactation milk yield (LMY)

The overall mean of LMY is 839.901 kg and LL is 203.911 days. Least squares
means of the different parities on LMY and LL under present study are presented in
Table 4.8. In Deoni cattle, lower LL was observed during first parity and upward
trend from third parity was observed in subsequent parities. The ANOVA test reveled

non significant in LMY and LL with respect to various parity.
4.4 Effect of genetic and non-genetic factors on udder health traits

4.4.1 Effect of genotype, parity and stage of lactation on somatic cell count
(SCC)
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The least squares mean of SCC for AA and AB genotypes in Deoni cows were
0.39£0.20 and 0.50£0.13 million cells/ml respectively. The ANOVA revealed non-
significant effect between different genotypes of IL-8 gene over somatic cell count in
Deoni population (Table 4.10). In Deoni cattle, higher somatic cell count was
observed in third and fourth parity than the other parities (Table 4.12), similar to
present study, Shekhar (2012) obtained that the SCC was higher in fourth and sixth

parity than the earlier parities but there was no significant effect of parity on SCC.

The SCC was not found significant over stages of lactation in Deoni cattle (Table
4.12). On the contrary, Shekhar (2012) reported that 0.34+0.05, 0.51%0.08,
0.79£0.17 million cells/ mlin |, Il and Ill stage of lactation respectively in Deoni cattle.
In the present study, downwards trend of SCC was observed with the advancement
of stage of lactation. However, Sender et al. (1987), Komisarek et al. (2006) and
Rangarajan (2012) reported an upward trend of SCC was observed with
advancement of stage of lactation. The non significant effect of genotype, parity and

stage of lactation on SCC might be due to less number of observation.

4.4.2 Effect of genotype, parity and stage of lactation on electrical conductivity
(EC)

Effect of genotype, parity and stage of lactation revealed non-significant on electrical
conductivity of front left quarter (FL), front right quarter (FR), hind left quarter (HL),
hind right quarter (HR) and pooled milk sample EC in milk of Deoni population (Table
4.11). No report is available on the effect of electrical conductivity to compare or

contrast the present study in Deoni.
4.5 Relative expression study on Interleukin-8 gene in milk of Deoni cows

Relative expression study on interleukin-8 gene between healthy and subclinical
mastitis (SCM) groups of Deoni cattle, classified on the basis of somatic cell count
obtained from Nucleocounter SCC100 (Fig. 4.18) at NIVEDI, Hebbal, Bangalore. Out
of total 16 animals, there were 8 animals in each group of Deoni cows. The
reference gene GAPDH gene of bovine was considered for relative quantification of
IL-8 gene. The mean of SCC of IL-8 gene in SCM group is 10.73+£3.17 lakhs cells/ml
with the range from 171000 to 2000000 and in healthy group the overall mean is
0.414%0.102 lakhs cells/ml (Fig. 4.18) with the range from 10000 to 810000. The
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Table 4.9 Least Square means of genotype and parity on lactation length (LL) and lactation

milk yield (LMY)

LL LMY
LSM+SE LSM£SE
n=95 n=95
GENOTYPE *xk *kk
AA 262.53+22.19 982.25+119.04
AB 208.63+12.99 806.83+69.67
PARITY NS NS
1 (n=95) 213.94+7.33 807.24+39.77
2 (n=38) 196.79+11.59 830.12+62.89
3 (n=30) 177.40+13.04 800.28+70.78
4 (n=22) 193.32+15.23 852.10+82.65
5 (n=16) 195.50+17.86 900.72+96.91
>6 (n=13) 240.92+19.81 1103.11+107.52




Table 4.10 Analysis of variance of genotype, parity and stage of lactation on SCC

Source DF SS MSS F Value Pr>F
Genotype 1 0.087 0.087 0.173 0.68
Parity 6 0.99 0.165 0.329 0.92
Lactation 2 0.08 0.042 0.083 0.92
Error 44 22.08 0.502
Total 53 23.24

Table 4.11 Analysis of variance for genotype, parity and stage of lactation on FL, FR, HL, HR &

pooled EC
FL FR HL HR Pooled EC

SOURCE |DF| MSS | Pr>F | DF MSS Pr>F | DF MSS Pr>F | DF MSS Pr>F | DF MSS Pr>F

4408.3 1 (5208.33 | 0.19 | 1 | 548981 | 0.17 | 1 59.26 089 | 1 | 262552 | 0.31
Genotype 1 3 0.28

2118.3 6 | 136299 | 0.83 | 6 | 319394 | 0.37 | 6 | 3049.16 | 0.44 | 6 | 1765.94 | 0.65
Parity 6 6 0.76

1722.6 2 | 1762.19 | 055 | 2 | 8739.73 | 0.06 | 2 | 102104 | 0.05 | 2 | 4096.25 | 0.21
Lactation 2 2 0.63 8

3750.8
Error 44 2 44 | 2933.85 44 | 2904.76 44 | 3095.72 44 | 2538.51




Table 4.12 Least square means of genotype, parity and stage of lactation on SCC, FL, FR, HL, HR

and pooled EC.

scc FL FR HL HR pooled EC
LSM+SE LSM+SE LSM+SE LSM+SE LSM+SE LSM+SE
n=54 n=54 n=54 n=54 n=54 n=54
Genotype NS NS NS NS NS NS
AA (18) 0.39 +0.20 442.55+17.75 444.31%15.70 447.25+15.62 425.54%16.12 439.91+14.60
AB (36) 0.50+0.13 415.40+11.98 409.61+10.60 412.09+10.55 412.43+10.89 412.38+ 9.86
Parity NS NS NS NS NS NS
1(19) 0.5510.18 427.32+15.75 438.23+13.93 426.95+13.86 424.46+14.31 429.24+12.96
2(7) 0.28+0.26 397.56+23.26 400.47+20.57 388.79+20.47 385.07+21.13 392.97+19.14
3 (4) 0.72%0.39 463.63+33.41 451.90+29.55 469.55+29.40 460.52+30.36 461.40+27.49
4 (9) 0.5210.24 416.28+20.59 424.95+18.21 448.54+18.12 427.53+18.71 429.32+16.94
5 (9) 0.24%0.25 438.77+21.44 417.52+18.96 414.20+18.87 391.97+19.48 415.60+17.64
6 (3) 0.26£0.42 425.51+36.28 408.19+32.09 405.62+31.93 412.58+32.96 412.98+29.85
7 (3) 0.52£0.47 433.82+40.47 447 .45+35.79 454.08+35.61 430.75+36.76 | 441.52+33.29
Stage of
lactation NS NS NS NS NS NS
1(14) 0.51%0.20 415.39+17.65 413.53+15.61 399.84+15.54 398.12+16.04 406.72+14.52
2 (21) 0.43+0.18 432.45+15.53 436.29+13.73 450.56+13.66 | 446.92+14.10 441.55+12.77
0.39+0.21 439.08+18.35 431.07+16.23 438.63+16.14 | 411.91+16.67 430.17+15.09

3 (19)




Results L Discussiarn

purity of isolated mRNA from milk samples of Deoni cattle was checked by
Nanodrop2000/2000C having mean 4.22+0.37 ng/pl with a range 3.1 to 9.2. The
mean of optical density of mMRNA obtained as 1.84+0.08 at A260/280 with the range
from 1.57 to 3.03. The synthesized cDNA from the isolated mRNA of each sample
through reverse transcriptase PCR and the purity was checked by
Nanodrop2000/2000C. The mean of cDNA obtained 2298.49+28.42 ng/ul with the
range of 2151.3 to 2583.3. The mean optical density of cDNA at A260/280 was
1.64+0.002 with the range from 1.62 to 1.65.

Real time PCR (relative quantification method) was used for the relative expression
of IL-8 gene with the reference of GAPDH by the tagman® assay. The real time PCR
plates were sealed on the edges and inserted into the light cycler 480 after loading
all samples in separate wells. The cp value and fold changes were determined using
Light Cycler 480 Software 1.5.0.SP3. The mean of cp value (Fig.4.19) for target (IL-
8) and reference gene (GAPDH) was 29.32+0.90 and 28.57+0.70 respectively with
the range from 22.77 to 35.48 and 24.47 to 32.55 respectively. The fold change in IL-
8 gene was higher in cattle with SCM than healthy group (Fig. 4.20).

The result of relative expression study showed significantly higher expression of IL-8
gene in sub clinical mastitis affected group of cattle and lower in the healthy group.
Bhatt et al. (2012) also reported that, mastitis affected milk of Kankrej, Gir and
crossbred showed comparatively higher level of IL-8 gene in milk of crossbred than
the indigenous breeds. Peli et al. (2004), obtained that, the expression level of IL-8
gene was higher in mastitis group than non-mastitis group in Italian Friesian dairy
cows at mid lactation. Similarly, McClenahan et al. (2006) revealed similar kind of

result in experimentally induced mastitis infection with E-coli by in-situ hybridization.

Hence, expression of IL-8 gene in SCM group was higher than the healthy group of
Deoni cattle probably due to more invasion of micro-organisms causing inflammation

at the site of infection.
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Fig. 4.18 Graphical presentation of comparative somatic cell count in milk
of subclinical mastitis and healthy group of Deoni cattle
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Fig. 4.19 Graphical presentation of cp value of IL-8 gene and GAPDH gene
in milk of subclinical mastitis (SCM) and healthy group of Deoni cattle
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Fig. 4.20 Graphical presentation of relative quantification of IL-8 gene in
milk of subclinical mastitis (SCM) and healthy group of Deoni cattle
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Summavy and Canclusion

SUMMARY AND CONCLUSION

The study was undertaken on Deoni, the medium sized dual purpose indigenous
cattle breed of southern India, maintained at southern campus of NDRI, Bangalore

and livestock farm of Prabhani, MAFSU, Maharashtra with the following objectives:

e Molecular characterization of the coding regions of IL-8 gene in Deoni cattle
e Investigation on the association of genetic variability in IL-8 gene with milk

production and udder health traits in Deoni cattle

Molecular characterization of interleukin-8 gene was performed through PCR-RFLP
technique in 95 DNA samples. The DNA samples were extracted through High Salt
method and quality and quantity were determined by UV spectrophotometer. Primers
designed from primer3 tool software were used for PCR amplification at putative
exon 1-4.2 of IL-8 gene. The amplicons of putative exon1 of IL-8 gene was digested
with HPYCH4V, exon2, 4.1 and 4.2 digested with Haelll and exon3 digested with
Sspl restriction enzyme. Gel electrophoresis of the digested products was performed
with 2-2.5 per cent agarose and visualization was done through gel documentation
system. Two polymorphic band patterns (Fig. 4.5), namely AA and AB, were
observed for the digested product of IL-8 gene putative exon 3. Frequencies of AA
and AB genotypes were observed as 0.21 and 0.79, respectively with the allelic
frequencies of 0.61 and 0.39 for A and B types. POPGENE (version 1.31) software
was used to analyse the polymorphic data. Higher degree of heterozygosity was
observed for the AB genotype for IL-8 gene than the expected one and chi squares
test revealed that the population was not in H-W equilibrium for the same. Sequence
data of the amplicons were analysed through DNA baser software where Clustal W
analyses revealed one SNPs at contig sizes of 501 bases at 2738 nucleotide C to A

with threonine to Lysine amino acid change of IL-8 gene putative exon 3.

Expression study was carried out in 16 animals of Deoni cattle divided into two
groups viz. healthy and SCM, on the basis of SCC of milk. Somatic cell extracted
from milk of each animal and isolated the mRNA from RNeasy Mini Kit (Qiagen). The
purity of mMRNA checked by Nanodrop2000/2000C ranging from 3.1 to 9.2 with mean
4.22+0.37 ng/ul and the optical density of mMRNA at 260/280 observed 1.84+0.08.
Then, cDNA synthesized from mRNA for IL-8 gene and GAPDH gene by reverse
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transcriptase PCR and checked the purity of cDNA by Nanodrop2000/2000C ranging
from 2151.3 to 2583.3 with the mean of 2298.5+28.42 ng/ul. The optical density of
cDNA ranged from 1.62 to 1.65 with mean 1.64+£0.002 at 260/280. On the real time
PCR showed significantly higher fold change of IL-8 gene in SCM group while lower
in healthy group.

Mean of FLMY, FLL, pooled LMY and pooled LL milk production trait of Deoni cattle
was estimated as 807.24145.17 kg, 213+8.40 days, 839.90+26.64 kg and
203.91+4.94 days respectively. Mean of udder health trait of Deoni cattle was
estimated as 0.463+0.08 million cells/ml, 423.15+8.03, 423.88+7.15, 425+7.73,
416+7.78 and 422.23+6.82 for the trait of SCC, Electrical Conductivity of FL, FR, HL,
HR quarters and pooled EC respectively. Effect of different genotype on LMY, LL
and effect of genotypes along with non-genetic factors on SCC and EC were
analysed through least squares method using GLM procedure of SAS software

(version 9.2). Significant effect of genotypes was found with LMY and LL.

Association studies of the genotypes were performed with unadjusted, adjusted LL,
LMY, SCC, FL, FR, HL, HR and pooled EC. Significant (p<0.05) association of the
genotypes at putative EXON3 of IL-8 was observed with the data of LL and LMY.

Based on the present study carried out the conclusions mentioned as follows:

1. The amplified fragments of putative Exon 3 in IL-8 gene of Deoni cattle
exhibited DNA polymorphisms using PCR-RFLP method.

2. Allelic frequency of A allele (0.61) were higher than B alleles (0.39) at putative
Exon 3 of IL-8 gene in studied population.

3. Clustal W alignment analysis showed one single nucleotide at 2738 position
(C to A) change with change in amino acid Thrionine (Thr) to Lysine (Lys) in
Exon 3 region of IL-8 gene in Deoni cattle.

4. Chi-squares test revealed the population was not in H-W equilibrium with
respect to AB genotypes of IL-8 gene.

5. Mean lactation length and lactation milk yield was observed as 203.91+4.94
days and 839.90+26.64 kg respectively in Deoni cattle.

6. Mean SCC and electrical conductivity of FL, FR, HL, HR quarters and pooled
EC was 0.463+0.08 million cells/ml, 423.15+8.03, 423.88+7.15, 425+7.73,
416+7.78 and 422.23+6.82 units respectively in Deoni cattle.
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7. LL and LMY showed significant (p<0.05) association with genotypes at
putative exon3.

8. Expression study of IL-8 gene carried out in milk of (n=16) Deoni cows by
using real time PCR technique. Fold change of IL-8 gene was significantly
(0.70+£0.028) higher in milk of SCM and lower (0.13+£0.03) expression was

obtained in healthy milk of Deoni cattle.
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Annexure

Solution/ Reagents For Isolation Of DNA

EDTA (10 per cent) solution
Ethylene Diamine Tetra Acetic Acid (Edta) -

Triple glass distilled water to make up to -

RBC Lysis Buffer

Ammonium chloride -
Potassium chloride (10mM) -
EDTA -
Triple glass distilled water to make up to -

Autoclaved and stored at 4°c

Tris Buffer Salines

Potassium chloride -
Sodium chloride (0.4m) -
Tris (hydroxymethyl) aminomethane HCL -
Magnesium chloride (10mm) -
Triple glass distilled water to make up to -
Ph adjusted to -

Autoclaved and stored at 4°c’

Tris-EDTA Buffer (TE Buffer)

Tris hydroxymethyl aminomethane HCL (10mm)
ph7.6 -
EDTA (0.1mm) -
Triple glass distilled water upto -
Ph adjusted to -

Autoclaved and stored at 4°c

1gm
10 ml

8.0235 g
0.7455 g
0.0372 g
1000 ml

0.0373 g
8.1800 g
0.0303g
Iml
1000 ml
7.4

1.2114 g

0.3722 g

1000 ml
8.0



V. Sodium dodecyl sulphate (10 per cent SDS)
Sodium dodecyl sulphate

Triple glass distilled water to make up to

vi. Saturated sodium chloride (6M)
Sodium chloride

Triple glass distilled water to make up to

vii. 0.5M EDTA
EDTA

Triple glass distilled water to make up to

Dissolve in 80 ml DD water by keeping the beaker on.

10 g
100 ml

29.22 g
100 ml

18.612 g
100 ml

Magnetic stirrer with heating raises the pH of solution to pH 8.

By adding NaOH, the contents are fully dissolved.

viii. Proteinase-k
Proteinase- K
Triple glass distilled water to make up to
Stored at 20°C

Solutions/reagents for checking the genomic DNA

i Tris acetate EDTA(TAE) buffer (50x%)
Tris (hydroxymethyl) amino methane HCL

(10mM) pH 7.6 -

Glacial acetic acid -

0.5 M EDTA (pH 8.0) -

Triple glass distilled water to make up to -

20 mg

1 ml

48.4g
11.42 ml
20 mi

1000 ml



Vi.

Vii.

Agarose (0.8 per cent)
Agarose
TAE (50X) buffer

Triple glass distilled water to make up to

Ethidium bromide staining solution (10 per cent)

Ethidium bromide-

Triple glass distilled water to make up to
Gel loading buffer

Glycerol

Bromophenol blue

Xylene cyanol

Triple glass distilled water to make up to

TBE 5X buffer
Tris 445mM

Boric acid 445 Mm
EDTA 10 mM

Dissolve in 1000ml double distilled water

Tris buffer saline

Potassium chloride

Sodium chloride (0.4M)

Tris (hydroxymethyl) aminomethane HCI
Triple glass distilled water to make up to
pH adjusted to

Autoclaved and stored at 4°C
Tris-EDTA buffer (TE buffer)

Tris (hydroxymethyl) amino methane HCL(10mM)

pH 7.6

0.64 g
1.6 ml
80 ml

100mg
1ml

5ml
125 mg
125mg
500ml

549
27.59
3.7224 g

0.0373 g
8.1800 g
0.0303 g
1000 ml
7.4

1.2114 g



viii.

Xi.

UUrnrexure

EDTA (0.1 mM) - 0.3722 g
Triple glass distilled water to make up to - 1000 mi
pH adjusted to - 8.0

Autoclaved and stored at 4°C

Sodium dodecyl sulphate (20%b SDS)
Sodium dodecy! sulphate - 20 g
Triple glass distilled water to make up to - 100 ml

Stir on magnetic stirrer filter and store at room temperature

0.5M EDTA
EDTA - 18.612 g
Triple glass distilled water to make up to - 100 ml

Dissolve in 80 ml DD water by keeping the beaker on magnetic
stirrer with heating raises the pH of solution to pH 8.

By adding NaOH, the contents are fully dissolved
Ethidium bromide staining solution
Ethidium bromide - 10 mg

Triple glass distilled water to make up to - 1ml

Gel loading dye (6X) for 10 ml solution

Sucrose 40% W/V - 49
Bromophenol blue 0.05% W/V - 0.005 g
EDTA 0.1 M - 2 ml of

0.5M EDTA
SDS 0.5% W/V - 0.05 g

Triple glass distilled water to make up to 10 ml
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