
 

 
 

Ministry of Higher Education and Scientific Research 

University of Baghdad 

College of Science 

Department of Biology 

 

 

 

 

 

 

Practical Serology 

2021-2022 
 

 

 

 

 

 

 لثانيا الدراسي الفصل
 

 

 

 المادة مدرسو
 

 

 ا.د. غادة دمحم صالح  ا.د. نوال دمحم عتبه         دنيا فريد سلوم .د.ا

ا.م. ندى رزوقي احمد  ا.م.د. هند حسين عبيد          ا.م.د. مي خليل اسماعيل   

 م.م. وسام حاتم          نمير شعبانم. مريم كامل دمحم            م.م. مصطفى 

 م.د.ياسر باسم                 م.م. احمد سليم

 

 

والمسائية الصباحية الدراستان -الثالثة المرحلة    



 
 
 
 
 

Lab One 
Vaccines 
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Lab Two 
Adjuvants 
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Lab Three 
LPS Extraction 
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Lab Four 
Precipitation of Immunoglobulins 
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Magnetic stirrer                                            Principle of dialysis  

                         

Dialysis tubing 

 



 
 
 
 
 

Lab Five 
Estimation of Igs Concentration 
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Lab Six 
Sera&Anti-Sera 
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BCG &SARS ïCOV-2 Vaccines 
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The vaccine is given just under the skin (intradermally), usually in the left 
upper arm. This is the recommended site, so that small scar left after 
vaccination can be easily found in the future as evidence of previous vaccination 
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          SARS –COV-2 vaccines 

A COVID‑19 vaccine is a vaccine intended to provide acquired immunity against severe acute 
respiratory syndrome coronavirus 2 (SARS‑CoV‑2), the virus that causes coronavirus disease 2019 
(COVID‑19). The COVID‑19 vaccines are widely credited for their role in reducing the severity and 
death caused by COVID‑19. Many countries have implemented phased distribution plans that prioritize 
those at highest risk of complications, such as the elderly, and those at high risk of exposure and 
transmission, such as healthcare workers. 

At least nine different technology platforms are under research and development to create an 
effective vaccine against COVID‑19.] Most of the platforms of vaccine candidates in clinical trials are 
focused on the coronavirus spike protein (S protein) and its variants as the primary antigen of 
COVID‑19 infection, since the S protein triggers strong B-cell and T-cell immune responses.[ 
However, other coronavirus proteins are also being investigated for vaccine development, like the 
nucleocapsid, because they also induce a robust T-cell response and their genes are more conserved 
and recombine less frequently (compared to Spike). 

Types of vaccines: 

a- mRNA vaccine 

This type of vaccine uses genetically engineered mRNA to give the cells instructions for how to 
make the S protein that found on the surface of the COVID-19 virus. After vaccination, the muscle 
cells begin making the S protein pieces and displaying them on cell surfaces. This causes vaccinated 
body to create antibodies. If vaccinated body later becomes infected with the COVID-19 virus, these 
antibodies will fight the virus Figure 1). 

After delivering instructions, the mRNA is immediately broken down. It never enters the 
nucleus of the cells, where the DNA is kept. Both the Pfizer-BioNTech and the Moderna COVID-19 
vaccines use mRNA. The delivery of mRNA is achieved by a coformulation of the molecule into lipid 
nanoparticles which protect the RNA strands and help their absorption into the cells. 

According to the Centers for Disease Control and Prevention (CDC), people receive this vaccine 
in two doses, with the second dose coming about 21 days after the first. However, sometimes, a person 
may not receive the second dose until 6 weeks after the first. CDC recommends everyone ages 5 years 
and older get a Pfizer COVID-19 vaccine. 

Some people may experience temporary side effects after receiving the Pfizer vaccine, which 
may last a few days. These include: pain and swelling around the injection site,  chills, fever,  a 
headache and tiredness. 
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b- Adenovirus vector vaccines 

These vaccines are examples of non-replicating viral vector vaccines, using an adenovirus shell 
containing DNA that encodes a SARS‑CoV‑2 protein. The viral vector-based vaccines against 
COVID‑19 are non-replicating, meaning that they do not make new virus particles, but rather produce 
only the antigen which elicits a systemic immune response by creating antibodies and defensive white 
blood cells. Authorized vaccines of this type are the Oxford–AstraZeneca COVID‑19 vaccine. The 
vaccine was recommended for use in people over 50. 

AstraZeneca vaccine is effective at preventing hospitalisations, intensive care unit (ICU) 
admissions and deaths due to COVID-19. The most common side effects are usually mild or moderate 
and get better within a few days. The most serious side effects are very rare cases of unusual blood 
clots with low blood platelets, which are estimated to occur in 1 in 100,000 vaccinated people. People 
should seek medical assistance if they have symptoms. 
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b- Inactivated virus vaccines 

Inactivated vaccines consist of virus particles that are grown in culture and then killed using a 
method such as heat or formaldehyde to lose disease producing capacity, while still stimulating an 
immune response.  Authorized vaccines of this type are the Chinese CoronaVac and the Sinopharm 
BIBP. 

The Sinopharm vaccine contains SARS-CoV-2 that has undergone treatment with a chemical 
called beta-propiolactone. This chemical binds to the virus’s genetic material and stops it from 
replicating and causing COVID-19. The vaccine also contains an adjuvant in the form of aluminum 
hydroxide. Adjuvants help strengthen the body’s immune response to vaccines. Based on these data, 
the most common side effects were: headaches, fatigue and injection site reactions. Its recommended to 
individual of 18-59 years. 
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Subunit vaccines 

Subunit vaccines present one or more antigens without introducing whole pathogen particles. 
The antigens involved are often protein subunits, but can be any molecule that is a fragment of the 
pathogen. The authorized vaccines of this type is the peptide vaccine EpiVacCorona. 

 

How COVID-19 Vaccines Work 

COVID-19 vaccines help our bodies develop immunity to the virus that causes COVID-19 
without us having to get the illness. Different types of vaccines work in different ways to offer 
protection. But with all types of vaccines, the body is left with a supply of “memory” T-lymphocytes as 
well as B-lymphocytes that will remember how to fight that virus in the future. 

It typically takes a few weeks after vaccination for the body to produce T-lymphocytes and B-
lymphocytes. Therefore, it is possible that a person could be infected with the virus that causes 
COVID-19 just before or just after vaccination and then get sick because the vaccine did not have 
enough time to provide protection. Sometimes after vaccination, the process of building immunity can 
cause symptoms, such as fever. These symptoms are normal and are signs that the body is building 
immunity.  
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Lab Eight 
Rabies 
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Lab Nine 
SRID 
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Lab Ten 
ELISA 



Enzyme Linked Immunosorbent Assay

ELISA

ELISA is a plate-based assay designed for detecting substances such as peptides, 
proteins, antibodies, antigens and hormones.

Application

Measure Abs like in allergy cases.
Detect viruses e.g. hepatitis,
Detect hormonal changes (pregnancy).
Detect inflammatory markers (cytokines)
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ELISA Basic Principle: Substances like Ags or Abs may be passively adsorbed 
to a well surface in microtiter plate. Since one of the reactants in the ELISA is 
attached to a well surface (solid phase) the removal of unbound and free reagents is 
readily done by washings procedures. The result of ELISA is a colour reaction due 
to the catalyst activity of the enzyme which is linked to the antibody; this activity 
leads to the oxidation of later added substrate and a color change thereafter. The 
color reaction can be read using a multichannel spectrophotometer.

ELISA system major components 

Antibody: allows specific detection of substance of interest.
Solid phase (sorbent): allows washing away all substances that are not 
specifically captured.
Enzymatic amplification:  an enzyme like Horse Radish Peroxidase which is 
conjugated with the Ab, allow to convert a little capture into visible color 
change.
Substrate: the enzyme like HRP acts as a catalyst to oxidize the substrate 
(like TMB)  and produce a color (blue),  then the reaction is stopped with 
dilute acid which result the blue color turn into yellow.

Types of ELISA

a) Direct ELISA: Ag is coated on the well (solid)----enzyme-labeled antibody 
(fluid).

b) Indirect ELISA: Ag is coated on the well (solid)----primary antibody from a 
sample---- enzyme-labeled secondary antibody added. Most often to measure
Abs in patient’s serum.

c) Sandwitch ELISA: Ab: Capture Abs is coated on the well (solid)----Ags 
from a sample---- enzyme-labeled antibody added (detector Ab).

d) Competetive ELISA: competing between (sample Ags+ reference Ags to 
bind to standardized Abs. 
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