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The function of innate immune system is to act as first line of defense against
infectious/pathogenic challenge to the animals. A correlation between pathogen responses
with genetic variation in immune response in pigs has been reported. Here we present the
study on expression of innate immune response markers (IL-6, IL-12, INF-y, IL-1[3, TNF-a
and c - reactive protein) in indigenous pig along with crossbred and Hampshire. The results

suggest there exists difference in the expression pattern of markers in various breeds. This

information may serve as an indicator for rational design or evaluation of immune response

of porcine.
1. Introduction

The major immune cells are macrophages, neutrophils
and natural killer cells which recognizes pathogen-
associated molecular patterns (PAMPs) via specific host
pattern recognition receptors (PPRs) (Kelly and King
2001). The recognition of PAMPs causes the activation of
the compliment system and trigger pro-inflammatory and
antimicrobial responses (Akira and Takeda, 2004). PRR-
induced signal transduction pathways ultimately result in
the activation of gene expression and synthesis of a broad
range of molecules, including chemokines, cell adhesion

molecules, immune-receptors and cytokines such as the
interleukins (IL-1, IL-6), interferon-gamma (INF-y), tumor

necrosis factor (TNF - ) (Kelly and King, 2001; Akira
et al., 2006), together they orchestrate the early host
response to infection and at the same time direct the
adaptive immune response. PRRs also recognize host
factors as “danger” signals, when they are present in
aberrant locations or abnormal molecular complexes as a
consequence of infection, inflammation, or other types of
cellular stress (Matzinger, 2002). C-reactive protein is an
acute phase serum protein and a mediator of innate and
adaptive immunity (Chomdej et al., 2004). Its estimation
can be used as a tool in animal health and welfare
monitoring (Gutierrez et al., 2009).

*Corresponding author: akulepuro@rediffmail.com

Sudden and substantial changes in the environment cause
stress to the organism to mount specific cytoprotective
responses for survival, including those at the cellular level
(Fulda et al., 2010). Incidence in disease classifications and
distributions of leukocytes in serum of pigs are low to
moderately heritable (Henryon et al., 2001; 2002). Genetic
variation in response to modulation of the immune system
also has been demonstrated (Edfors - Lilja et al., 1995;
Mallard et al., 1998; Wilkie and Mallard, 1999). This paper
reports the differential expression of genes responsible for
innate immune response of the different breeds of pig - the
Indigenous, Crossbred and Hampshire.

2. Materials and Methods

Peripheral blood mononuclear cell (PBMC) isolation and
stimulation

Blood was collected aseptically from three different

breed of pigs namely Indigenous, Crossbred (50%) and
Hampshire (6 no from each breed) in anticoagulant (heparin@
40-60 IU) containing syringes. Approximately 3 ml of whole
anti-coagulated blood was mixed with equal volume of sterile
phosphate buffer saline (PBS). 6 ml of Ficoll-Paque 1077
(Sigma) was pipetted into a 15 ml centrifuge tube. Equal
volume of diluted blood was gently layered onto the Ficoll.
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The sample was centrifuge at 18,000 g for 45 min at room
temperature. The PBMC layer at diluted plasma/Ficoll
interface was collected in fresh tubes and washed with
sterile PBS thrice (Buchanan et al., 2011). The cells were
counted and dispensed in 96 well round bottom plate
(Corning, USA). 1 x 10’ cells/100 pl were seeded in each
well using RPMI medium supplemented with 10% fetal
bovine serum (FBS) (Sigma-Aldrich), 2 mM L-glutamine
(Sigma-Aldrich). Cells in triplicate wells were stimulated
with 100pul of Concavalin A (Sigma-Aldrich) at a final

concentration of 2g/ml, control cells were added with
media alone and incubated at 37°C in an incubator with 5%
CO, for 24 hours. Cells were harvested and stored at —20
°C until they are processed for gene expression analysis.

Isolation of total RNA and expression of 8 actin

Total RNA was extracted from PBMCs using the
TRIzol reagent (In-vitrogen) as described by Duan et al.
(2014). Reverse transcription was performed as per the
manufacturer’s instruction using the Transcriptase Kit
(Takara). The relative expression levels of the target genes
were determined by quantitative real time PCR. Beta-actin
was used as a houseckeeping gene/internal control to
normalize the expression of target genes. Each 20 ul PCR
reaction in PCR fast reaction tubes (Applied Biosystems),
contained 7.5 pl of NF water, 10 pl of SYBR Green I
Universal Master Mix (Applied Biosystems), 0.5 pl (10
picomole concentration) of each forward and reverse primer
(IDT, USA) and 2 pl of cDNA. In an Applied Biosystems
7900 real-time PCR machine (ABI

Biotechnology), the PCR cycles used were: 1 cycle of 95 °C
for 3 min to activate the enzyme, followed by 40 cycles of 95
°C for 1 second (denaturation) and 60 °C for 60 seconds
(annealing and extension). A non template control was also
used in each run to access specificity of primers and possible

contamination.
Expression of immune response genes

Published primers sequence for the selected genes (IL-6,
IL-12, INF-y, IL-1B, TNF-a and c - reactive protein) are
used as presented in table 1 (Supplementary page). The
relative quantification of gene amplification by RT-PCR was
performed using the value of the threshold cycle (Ct). The
comparative Ct value method (Livak and Schmittgen, 2001)
was employed to quantify the expression levels of the
selected genes relative to those of [B-actin using the following
formula: AAC, = (C; target gene - C; B-actin) .0 - (Cr
Using the 2‘AACT method, the

data are presented as the fold change in gene expression

target gene - Cy B‘aCtin) calibrator*
normalized to an endogenous control (B-actin) and relative to

the untreated control/calibrator (C).
Statistical analysis

All the data are expressed as mean with their standard errors.
Statistical analyses were carried out using Graph Pad Prism 6
software (Graph Pad Software, Inc., San Diego, California,
USA) using one-way ANNOVA followed by the Turkey’s
multiple comparison test. Significance was set at P<0.05.
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Figure 1A. The constitutive expression level of the target gene in various breeds (LC, CBC, HC) — crp, IL-6, INF-y, TNF-

., IL-1PB, IL-12 normalized to an endogenous control ([B-actin), P value was set at P<0.05.
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The expression of immune markers; c-reactive proteins
(crp) and cytokines - IL-6, IL-12, IL-1{3, INF-y and TNF-a
are as shown in figure 1 a & b. There is a high variation in
the expression of cytokines in the different breeds of pigs
i.e. Local (LC), Cross-bred (CBC) and Hampshire (HC).
The constitutive expression of IL-6 in Khasi local (LC) was
observed to be higher than Cross-bred (CBC) and
Hampshire (HC). INF-y expression in CBC is significantly

higher than LC and HC (P<0.05). The crp, TNF-, IL-1
and IL-12 expression was higher in HC relative to CBC and
LC (Fig 1A). From the fold change calculation (2’MCT) of
gene expression, stimulation with mitogen (concanavalin A)
did not cause any significant change in the expression of
crp in all the three breed of pigs relative to the respective
un-stimulated controls while a decrease in IL-6 genes in LT
was observed. An increase in expression of IFN-y in CBT
and HT, an overall decrease of TNF-Q expression in all the
three breed, a decrease in expression of IL-1P in CBT and
HT and a decrease of IL-12 in CBT only relative to their
un-stimulated control respectively was observed (Fig 1B).

Discussions

The indigenous pig of Meghalaya also known as the
Megha Sniang (registered breed with NBAGR, Karnal) has
a small body size at maturity with small litter size.
However, they are better adapted to local climatic

conditions in terms of health and disease resistance.
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Hampshire pigs are muscular, rapid growers and exhibit good
carcass quality as meat animals. Cross-bred was developed by
the division of Livestock Production, ICAR-NEH, Umiam,
Meghalaya, India, by crossing the local pigs of Meghalaya
with Hampshire. Cross-bred performed better than the local
breed in terms of body weight gain, litter size and weight at
birth and weaning, feed conversion efficiency, carcass quality
for meat, etc. Therefore, the expression of various markers
responsible for innate immune response were analysed along
with expression of C-reactive protein in mononuclear cells of
these three different breeds of pigs. The findings showed the

constitutive expression of the different immune markers - IL-

1B, which is an important mediator of inflammatory response
(Ren and Torres, 2009) is higher in Hampshire along with
TNF-a, an important cell signalling molecule responsible for
2009) and IL-12,
responsible for bridging the innate and adaptive responses

systemic inflammation (Diez-Pina,
(Trinchieri, 1995), the difference in expression of IL-6, an
important pro- and anti-inflammatory cytokine (Scheller,

2011) was non-significant and IFN-y, which functions as an

immediate ~ immune  responder  against infectious

2011) was higher in
Hampshire. The difference in the expression of crp was non-

microorganism (D’Elios et al.,

significant (Fig. 1A). Stimulation with mitogen (Con A)
causes a down-regulation of TNF-Q in all the three breeds of
pigs, IL-1P in Cross-bred and Hampshire pigs and IL-12 in
Cross-bred pigs, whereas an up-regulation in INF-Y in Cross-

bred and Hampshire.
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Figure 1B. The fold change in expression of the target gene in treated (LT, CBT, HT) group — crp, IL-6, INF-y, TNF-a, IL-

1B, IL-12 normalized to an endogenous control (-actin) and relative to the respective untreated control/calibrator

(LC, CBC, HC), P value was set at P<0.05.

142



The down regulation of TNF- O expression upon
stimulation may be due to the IL-6. A similar observation
was reported by Schindler ef al. (1990) in humans upon
stimulation with PHA mitogen. The increased in IL-6, IL-
10, and IFN-y mRNA expression in porcine reproductive
and respiratory syndrome virus-infected pigs was reported
by Feng et al. (2003). The constitutive mRNA expression of
IL-12, IL-6 and TNF- o in piglet is stronger and the
expression of IL-12 and IL-6 mRNA may reflect an
inflammatory reaction against the exo- and endogenous
foreign bodies occurring in the lymphatic organs, especially
in the (Mikami 2002).
concentration of C- reactive protein has been used clinically

tonsil et al, The plasma
in pigs to monitor inflammation and infection (Kuji et al.,
2007) with increases of up to 38-fold reported during acute
inflammation (Parra et al, 2006). C-reactive protein
expression in all the three breed of pigs did not show any

change in expression levels when stimulated.

The role of cytokines need to be investigated further to
see if any relation to environmental stress is responsible for
the
temperature and humidity bearing on the animal and health

its constitutive up-regulation/down-regulation as
status is also to be considered. The differential expressions
of immune response genes may be due to regulation by cell
stress proteins which may dictate the inflammatory profile
of the immune response during infection and disease
(Muralidharan and Mandrekar, 2013) different
proteins which responds to cellular stress caused by various

since

environmental insults interact with and regulate signalling
intermediates involved in the activation of innate and

adaptive immune responses.

Conclusion

The local pig suited to the climatic conditions of the region,
though small in size, reach maturity at an early age and
prolific litter size have very few data available on
The

expression of immune markers in local pig varies with

production performance or disease resistance.
crossbred and exotic pig suggesting there exist differences
in natural response against infections. With this study,
rational design or evaluation of immune response of porcine
to other pathogens/various climatic stress conditions can be

developed and further evaluated.
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