ELECTROPHORETIC PROFILE OF NORMAL AND HYDROPERICARDIUM VIRUS INFECTED POULTRY LIVER USING SDS-PAGE
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ABSTRACT

1.The present study was carried out to check the presence of immunogenic proteins in 2.commercially available HPS vaccines. Hyper immune serum was raised in 60 (3 weeks old) 3.broiler birds using different commercially available HPS vaccine. The sera were subjected to 4.AGPT for screening out HPS positive serum samples. Only 5 liver samples were found 5.positive .The HPS autogenous vaccines, HPS positive liver samples, normal liver samples were 6.subjected to homogenization, sonication, chloroform treatment, ammonium sulphate 7.precipitation, mixed with equal volume denaturing buffer and then boiled for 3 minutes to 8.extract total proteins of Sample. Spectrophotometer determination of protein concentration 9.assay was used to quantitate the known protein samples, to standardize protein concentration. 10.A280 was used to determine protein concentration and a calibration curve was created by 11.plotting and performing regression analysis of A280 versus concentration of the standards and 12.absorbance of the sample using the following formula. Concentration = Standard Factor* 13.Dilution Factor* Optical Density. Total protein analysis was carried out by using sodium 14.dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and western blotting 15.technique. The western blot analysis of proteins of hydropericardium syndrome virus infected 16.liver and HPS autogenous vaccine, separated on 9% gel showed one immunogenic protein, 17.molecular weight 15-20 kDa. However, further studies are needed to establish its 18.immunogenic nature and feasibility for its use as vaccine
Material & methods:
19.HPS Infected liver samples were collected from different areas of Lahore, in self-sealing 20.polythene bags & transported to the laboratory in an ice box and stored at freezing 21.temperature until used.

22.Seed stock of HPS virus provided by various biological production units at Lahore.  The 23.normal liver samples were collected from healthy birds at university of Veterinary & Animal 24.Sciences Lahore .The autogenous vaccines against HPS  were purchased from the local 25.market and stored at refrigerator temperature until used.

Preparation of antiserum  against HPS virus

26.Antiserum against the HPS virus was raised in 3-week-old chicks according to the method of 27.Kumar et al.(1997). Sixty broiler birds of 3 weeks of age were immunized according to the 28.following schedule.(Table-1)

	Vaccine
	No. of 
birds
	First shot (day)
	Primary Boosting(day)
	2nd Boosting(day
	Serum collection(day

	A
	15
	0
	7
	14
	24

	B
	15
	0
	7
	14
	24


	C
	15
	0
	7
	14
	24

	D
	15
	0
	7
	14
	24


29..The blood was collected 10 days after the last injection and serum was separated, pooled and 30.stored at −20 °C until further used.
Confirmation of hyper immune serum  by AGPT

31.The oil based cell culture HPS vaccine was used as an antigen in AGPT for screening 32.antibodies against HPS virus.The positive diluted sera were stored at -20 degree centigrade 33.till further used.
Preparation of Infected /normal Liver Sample for SDS-PAGE

34.HPS virus positive liver samples (tested by AGPT) homogenized and  subjected to sonication 35.for breaking the virus into component peptides for SDS-PAGE analysis. The supernatant 36.obtained were diluted with chloroform at the ratio of 2:1 .The mixture was shacked slowly for 37.15 minutes manually and then subjected to sonication. All tubes were placed in ultra 38.centrifuge machine. After centrifugation 3 layers were obtained. The upper most layer was 39.stored in a sterile ependorf tubes in which 80 % supernatants were subjected to ammonium 40.sulphate precipitation. The normal liver was processed as infected liver HPS autogenius 41.vaccines were purchased from local market and  processed as infected 
42.Protein concentrations in the samples were determined by UV spectrophotometry at 280 nm 43.wavelength using bovine serum albumen (BSA) as standard according to the method 44.described by Rajesh and Rajesh (2004)
Characterization of the HPS Virus using  SDS-PAGE method

45.Total protein analysis was carried out by using sodium dodecyl sulfate polyacrylamide gel 46.electrophoresis (SDS-PAGE) according to the method described by. Rajesh and Rajesh 47.(2004).Extracted total protein samples were diluted with 2x sample buffer (loading dye) with 48.the ratio of 1:1 to prepare working solution for loading on the gel. 
Unstained protein 49.markers (Fermentas) were used. A typical gel of 10% acrylamide composition was used to 50.separate polypeptides of samples to analyze the entire profile of isolates. The gel consist of 51.two layers i.e the separating gel and stacking Gel. The total volume between the plates of our 52.cassettes, for separating gel was 27 ml, so 30 ml of gel-mix was prepared (using the various 53.chemicals (Monomer stock (9 ml),Resolving gel buffer(7.5 ml),Water (12 ml)10% SDS    54.(300 µl),10% Ammonium persulphate (150 µl) and TEMED (12 µl ) Monomer stock). While 55.the stacking gel(4%) was prepared to a total quantity of  10 ml.
56.Comb was inserted and the electrophoresis tank was filled with 6 liter of tank buffer   57.(running buffer) and the casting stand (containing gel) was placed vertically in electrophoresis 58.tank.  An amount of 30 µl of denatured protein samples were loaded per well.The gel was run 59.at  voltage 4.54V/cm 
60.When the dye front reached near  the bottom of the gel, the power was turned off. Gel was 61.removed from the cassette . The plates were separated and the gel was dropped into a staining 62.dish containing deionized water. After a quick rinse, the water was poured off and stain was 63.added. 

64.Coomassie Blue dye (0.1%) in 50% methanol and 10% glacial acetic acid was used for 65.detecting protein bands in polyacrylamide gel. Gel was usually stained   3-4 hours with 66.agitation. Excess dye was washed out by distaining with acetic acid and methanol.
Results

67.Sixty broilers, 4 weeks of age were selected for raising hyper immune serum against HPS 68.virus. They were divided into four groups (A,B,C,D).Three different liver homogenates 69.vaccines(A,B,C) and one oil based cell culture vaccine (D)(Rhone Merieux) was used for 70.raising hyper immune serum against HPS virus. The birds were held for screening of 71.antibodies against HPS virus before vaccination. The birds were  immunized according to the 72.schedule given in Table-1 at the dose rate of 0.5 ml/bird at 1st day of vaccination 0.75 ml/bird 73.on 7th day and 1 ml/bird on 14th day. Serum was collected at 9th day after 2nd boosting. All 74.serum samples were then subjected to Agar gel precipitation test (AGPT). Serum raised in 75.response to oil based cell culture HPS vaccine given clear precipitation line. The positive 76.serum samples  were stored at -20 °C​​ till further used.

77.20 % homogenates of HPS infected livers (collected from different sources) were reacted with 78.hyper immune serum raised against oil based cell culture HPS vaccine (using AGPT). 79.Precipitation lines of identity were observed in three liver samples. The positive samples were 80.stored at -4 degree centigrade till further used.

81.Absorbance of the sample by spectrophotometer was used to determine the concentration of 82.protein samples from the calibration curve. Results are summarized in Table.2. A standard 83.curve was created by plotting regression analysis of A280 versus concentration of the 84.standards, as shown in Fig.1


[image: image1]Figure 1:  Standard Curve of Known Protein Sample
85.This curve is made by plotting, the absorbance at 280 nm wavelength versus concentration of 86.the bovine serum albumen standard. A stock solution containing 100mg/ml of BSA was made 87.in normal saline which was further diluted to prepare concentrations of 1, 20, 40, 60, and 80 88.mg/ml.

Table-2  Total protein concentrations of samples
	
	Infected liver
	Normal liver
	Vaccine(A,B,C)

	Conc.     mg/ml
	30
	30
	30

	Optical       density
	.078
	.078
	0.078


89.Total protein analysis was carried out by using sodium dodecyl sulfate polyacrylamide gel 90.electrophoresis (SDS-PAGE) according to the method described by Laemmli (1970). Liver 91.samples were processed by various methods (See materials and methods for protocol). The 92.result of chloroform treatment method was best, so chloroform treatment method was 93.preferred. 
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94.The polypeptides of normal and HPS infected livers were resolved by SDS-PAGE using 95.discontinuous buffer system. In 9% acrylamide gel normal liver yielded 10 polypeptides HPS 96.infected liver and HPS autogenous vaccine, both yielded 15 polypeptide bands(TAB.3) which 97.were visualized on Coomassie brilliant blue R 250 staining (Figure-2).
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Fig. 2:  SDS-PAGE : This 9% acrylamide gel has a thickness of 1 mm and was run at 4.54 V/cm ,using maxi gel apparatus. Wells 1, 2, containing normal liver and well 3 containing HPS autogenous vaccine. Wells 4, containing infected liver. All the wells were loaded with 30 mg/ml of total proteins 
Table(3):Molecular weights of structural polypeptides as determined by SDS-PAGE

	Structural polypeptides
	                      Molecular weight (kDa)

	
	Normal liver
	HPS auto vaccine 
	HPS infected liver

	          I
	115
	115
	115

	          II
	100
	100
	100

	          III
	85
	85
	85

	          IV
	70
	70
	70

	          V
	60
	60
	60

	          VI
	-
	55
	55

	          VII
	50
	50
	50

	          VIII
	-
	45
	45

	           IX
	35
	35
	35

	            X
	32
	32
	32

	            XI
	-
	30
	30

	            XII
	-
	25
	25

	            XIII
	20
	20
	20

	            XIV
	-
	13
	13

	             XV
	15
	15
	15


DISCUSSION

98.To compare the  protein profile of normal and HPS infected liver, the negative and HPS  99.positive liver samples  were subjected to sodium dodecyl sulphate polyacrylamide gel 100.electrophoresis(PAGE) for electrophoretic protein profiling.The banding pattern of both 101.normal and infected liver against known molecular weight protein markers were recorded 102.for interpretation of results. 

103.Spectrophotometric determination of protein concentration assay were used to quantitate the 104.known protein samples (bovine serum albumen is commonly used standard for this method) 105.to standardize protein concentration. A280 was used to determine protein concentration and 106.a calibration curve was created by plotting and performing regression analysis of A280 107.versus concentration of the standards and absorbance of the sample were used to determine 108.the concentration from the calibration curve by using the formula. Concentration = Standard 109.Factor* Dilution Factor* Optical Density.

110.Total protein analysis was carried out by using sodium dodecyl sulfate polyacrylamide gel 111.electrophoresis (SDS-PAGE) by the method described by Rajesh and Rajesh 2004) 

112.A typical gel of 9% acrylamide composition was used to nicely separates polypeptides of 113.samples to analyze the entire profile of a fraction that contains heavy and light polypeptides. 114.It was noted that gradient gel with the composition of 20% to 15% continuous and 115.discontinuous shows variability but gel was best optimized at 9% gel with best and discrete 116.bands. So gel was run with concentration of 9%. 

 117.Best results were got when 30 µl of a 20-30 mg/ml final concentration of denatured protein 118.sample was loaded per well .Each sample was repeated twice on gel. A typical mini-gel well 119.holds 30 µl easily, The anode (+ electrode) was connected to the bottom chamber and the 120.cathode to the top chamber. The negatively-charged proteins were move toward the anode. 121.Gels were usually run at a voltage (15mA) that was run the tracking dye to the bottom as 122.quickly as possible without overheating the gels. It was noted that with high voltage (30-45) 123.apparatus was to be heated and were effect on the gel smearing. While with voltage (15mA) 124.was run the gel without overheating. The gel was attained with 0.1% Coomassie Blue dye in 125.50% methanol, 10% glacial acetic acid. Relative molecular weight (MW) of each protein 126.fraction was determined by comparison with protein markers. 

127.In the present investigation, the infected liver and HPS autogenous vaccine revealed 15-128.polypeptides in 9% resolving gel. Maiti and Sarkar  demonstrated 11 polypeptides, ranging 129.in molecular weights from 100 to 9 kDa in FAV serotype 1. Nazerian et al.  reported 11 130.structural polypeptides in FAV serotype 2 ranging in molecular weight from 97 to 14 kDa. 131.However, Li et al.  demonstrated at least 14 polypeptides in Chicken embryo lethal orphan 132.(CELO) virus (fowl adenovirus type 1). 
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