Panacea Journal of Pharmacy and Pharmaceutical Sciences 2018:7(1);712-718
International Journal

Panacea Journal of
Pharmacy and
Pharmaceutical
Sciences

AT ABOE

N ) N S S

Review Article Volume 7 Issue 1

QUANTIFICATION, CHARACTERIZATION AND IDENTIFICATION OF PROTEINS
IN DIFFERENT VACCINES SAMPLE

Poornima Pare, Dr. Arun Pandey*

Mittal Institute of Education, Bhopal M. P.

Article history: Abstract:
Received: 25t Feb 2018
Aims and Objective
Received in revised form:
Estimation of protein concentration in Vaccine by Lowry’s method.
6t March 2018
Estimation of polysaccharide concentration in Vaccine by Orcinol method.
Accepted: 20t March 2018
Determination of purity of Vaccine by SDS-PAGE.
Available online:
* Coomassie Staining.

31st March 2018
* Silver Staining.
*Corresponding author: Identification of Vaccine components by Western blot method
Dr Arun Pandey CONCLUSION
E-mail: arun3177 @gmail.com ® (Quantification of protein is done by Lowry’s Assay.
Correlation factor is 0.997.
Present address:

. o . .
Mittal Institute of Education, Characterization of polysaccharide is done by Orcinol Assay.

Bhopal M. P. Correlation factor is 0.998.
These author(s) have no " SDS-PAGE
conflict of interest to declare. * In Coomassie staining band shows in between 35-45kD marker.
Copyright © 2012, »  Silver Staining is more sensitive which also shows its band in between 35-

All rights reserved 45kD marker.

* In Western Blotting the markers are more specific which confirms that the

molecular weight of sample is 40kD.

712
Dr Arun Pamndey QUANTIFICATION, CHARACTERIZATION AND IDENTIFICATION OF PROTEINS IN DIFFERENT VACCINES SAMPLE


mailto:arun3177@gmail.com
http://internationaljournal.org.in/journal/index.php/pjpps

INTRODUCTION:
What is Vaccine?

» Avaccine is a biological preparation that improves immunity to a particular

disease.
» It typically contains an agent that resembles a disease-causing microorganism.
» Usually made by whole organism or a part of an organism.
v' Killed Vaccines ,Attenuated Vaccines, Conjugate Vaccine, Protein Vaccines.
» Conjugate Vaccine: Polysaccharide, Protein .
» Protein Vaccine
Estimaton Of Protein Concentration In Given Vaccine Samples By Lowry Method:
» Aromatic proteins reacts with copper sulphate under basic condition

Cu?t > Cut

FC Reagent—

750nm

Result:

| Estimate the protein concentration by Lowry's method. |

BSA Conc. (in pg) OD at 750 nm Mean OD
20 0.064 0.061 | 0.063
40 0.108 0.123 | 0.116
60 0.149 0.153 | 0.151
80 0.200 0211 | 0210
100 0.249 0245 | 0247
BSA Standard Curve Intercept 0.018
0.300 Slope 0.002
’ Correlation 0.997
§ 0.200
o y=0.002x+0.018
g 0.100 R==0.094
0.000 + T 1
a 50 100
BSAconc. {in pg)
Samples Volume | (1) ¢ 750nm | Mean OD | Dil. Factor| Lrotei® Protein | Mean Protein | Standard . gy,
taken (in Conc. Conc. Conc. (in mg/mL) |Deviation
30 0.082 | 0.088 0.085 20 576.01 0577 -
Sample-1 100 0.145 | 0.166 0.156 10 592.66 0.503 0.58 0011 ] 190
30 0.080 | 0.085 0.087 20 504.17 0504
-2 5 22
Eannied 100 0153 | 0.144 0.140 10 562.46 0.562 bt M| A
oo 30 0.1 0.072 0.086 20 585.54 0.586 056 0030 | 703
o 100 0.126 | 0.156 0.141 10 530.10 0.530 - : :
» PRP - Poly Ribosyl Ribitol Phosphate
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¢ Photometric.
e Estimation of Carbohydrates.

® Pentoses.

Pentoses H2 sO4/HCI Furfurals /£l+ FeCI3
Orcinol reagent 199:1

/

95°C for 40 min

109 Orcinal

Blue Green Complex
cool it (RT)

&670nm

Estimatation of ribose and PRP in solution containing polysaccharide/ proteins by

Orcinol Method

Ribose Conc. (inpg) | ODat670nm | MeanOD i
5 232 o3 [ 03 :
10 D44 062 [ 0478 !
15 110 Lo | 1008 |
» 43 L5 [ 14 |
W 118 19 | 1 i
i
- ]
Ribase Standard Graph Slape [T |
140 Iniercep 210 |
10 Correlation 558 !
g 1 |
]
j i ¥= 0078+ 0103 :
e R = 0,408 :
2000 4 :
[ i . ¥ 1
1
Ribisse Cane. (i ) :
|
]
Voluse taken Ribess Cane. | PRP Canic. | Aversge PRP | Aversge PRP | Stndard
4 ODsté70nm | MeanOD | DAlF, 44 RSD
wmples (in L) . | (mpginl | (inpginl) | Coneinpginl |Concin L | Devaton
1 o482 | oot [ oam 1 8115 16658 !
e i3 ool e | T
enghe- ¥ | 086 | 03 | 038 5 6% | 10m il I d
1 ot | oaes [ ooam 1 £1.06 15449 |
-2 st | nd 08 | 15
Benge- % 0T | o8 | 0w 5 W | 194 il e |
1 oand | o35 [ ooas 1 4 15543 i
j 53 1N
Sngle- % 075 | 0785 | 0768 5 0| 140 il B B
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SDS-PAGE TO DETERMINE PURITY OF VACCINE
SDS-PAGE - Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis

Acrylamide + N M methylene bis acrylamide

Chemical Ammonium persulfate [cotalyst)
Palymerization +
TEMED

[M MMM tetramethylethylene digmine)
P:-IIcla'yIcl’nicle

® Separate proteins according to their electrophoretic mobility.

® Analyzed is first mixed with SDS.

v Anionic detergent.

v' Denatures secondary and non-disulfide-linked tertiary structures.
v" Negative charge to each protein in proportion to its mass.

e The SDS binds to the protein in a ratio of approximately 1.4 g SDSper 1.0 g

protein.
v" uniform mass:charge ratio for most proteins
= RESOLVING GEL Tris, Glycine, Acrylamide, Bis acrylamide,
= STACKING GEL SDS, APS, TEMED, Glycerol.
e Tracking dye also added.
STAININ
* (Coomassie Staining.
» Silver Staining.

» Depends on reduction of ionic silver to its metallic form.
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Fix the gel in 50% methanol (45 min- overnight)

3 Washes with WFI (5 min each)

AgNOs
Staining /fixing solution (15-20 min) 1M NaOH
lig. NHz
3 Washes with WFI (5 min each)
F

Develope 1% Citric Acid

ormaldehyde

W
Stop the reaction with destainer. Acetic Acid
;MMEJDMDL water

Pack the gel —> Store at 4°C

RESULTS

COOMASSIE STAINING

SILVER STAINING
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WESTERN BLOTTING

IDENTIFICATION OF VACCINE COMPONENTS BY WESTERN BLOTTING:
e Separate the macromolecules using gel electrophoresis.

e The separated molecules are transferred onto a second matrix, generally a

nitrocellulose or polyvinylidene difluoride (PVDF) membrane.
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e Electroelution or Electrophoretic transfer because of its speed and transfer

efficiency.

Blocking. (45 min /Overnight )

3 Washes with TEST (5 min each)
Primary Ant-ihody Incubation. (1hr)

3 Washes with TBST (5 min each)
Secondary A.nfibody Incubation. (1 hr)

3 Washes with TBST (5 min each)

Development of Blot.

Stop the redction with WFL.

Dry 'flhe Blot]
CONCLUSION
¢ (Quantification of protein is done by Lowry’s Assay.
Correlation factor is 0.997.
® (haracterization of polysaccharide is done by Orcinol Assay.
Correlation factor is 0.998.
 SDS-PAGE
* In Coomassie staining band shows in between 35-45kD marker.

» Silver Staining is more sensitive which also shows its band in between 35-45kD

marker.

* In Western Blotting the markers are more specific which confirms that the

molecular weight of sample is 40kD.
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