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was born in Isfahan. He passed his elementary

and high schools in Isfahan and then graduated Olez Jl oz e 7 S0 BT )'ﬂ.
in Veterinary Medicine from Tehran University in 1941. S 9,9
Prof. Mirshamsi found a position at the Razi Vaccine and

Serum Research Institute as an assistant at the laboratory.

After working for nine years, he decided to continue his study in ®=
the field of microbiology and immunology at Pasteur Institute of Paris ' '
and graduated in 1951. In addition, he researched microbial vaccines and

toxoids in the United States for four months. After that, he returned to Iran

and established the Department of Vaccine Development for diphtheria, tetanus,

and pertussis at Razi Institute. He obtained a research grant from the National Institute

of Health (NIH) and Food and Agriculture Organization (FAO) for viral vaccines. So After
returning to Iran, he decided to manufacture the polio vaccine and succeeded in 1969. He

was very patriotic and vigorously tried to manufacture further vaccines. He also successfully
manufactured the polio vaccine in 1973 and afterwards mumps and rubella vaccines in 1986
and 1987, respectively. So, he truly was the Father of Vaccinology in Iran. Prof. Mirshamsi was
an advisor of the World Health Organization (WHO) for the manufacturing of vaccines in Jordan, .
Tunisia, and North Korea. He was the Visiting Professor of Tehran University for teaching virology ;"'}_‘3
and immunology. He was author of some textbooks in virology, immunology, and vaccinology. s

Prof. Hossein Mirshamsi (1914-2008)
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ELISA (which stands for enzyme-linked immunosorbent
assay) is a technique to detect the presence of antigens
in biological samples. An ELISA, like other types of
immunoassays, relies on antibodies to detect a target
antigen using highly specific antibody-antigen
interactions.

In an ELISA assay, the antigen is immobilized to a solid
surface. This is done either directly or via the use of a
capture antibody itself immobilized on the surface. The
antigen is then complexed to a detection antibody
conjugated with a molecule amenable for detection
such as an enzyme or a fluorophore.

There are four main types of ELISA: direct ELISA, indirect
ELISA, sandwich ELISA and competitive ELISA. Each has
unique advantages, disadvantages and suitability.

In a direct ELISA, the antigen is immobilized to the
surface of the multi-well plate and detected with an
antibody specific for the antigen The antibody is directly
conjugated to HRP or other detection molecules.
Indirect ELISA is a technique that uses a two-step
process for detection, whereby a primary antibody
specific for the antigen binds to the target, and a labeled
secondary antibody against the host species of the
primary antibody binds to the primary antibody for
detection. As for direct ELISA assays, the antigen is
immobilized to the surface of the multi-well plate. The
method can also be used to detect specific antibodies in
a serum sample by substituting the serum for the
primary antibody.

@i OE

Sandwich ELISA (or sandwich immunoassay) is the most
commonly used format. This format requires two
antibodies specific for different epitopes of the antigen.
These two antibodies are normally referred to as
matched antibody pairs. One of the antibodies is coated
on the surface of the multi-well plate and used as a
capture antibody to facilitate the immobilization of the
antigen. The other antibody is conjugated and
facilitates the detection of the antigen.

Competitive ELISA also known as inhibition ELISA or
competitive immunoassay, competitive ELISA assays
measure the concentration of an antigen by detection of
signal interference. Each of the previous formats can be
adapted to the competitive format. The sample antigen
competes with a reference antigen for binding to a
specific amount of labeled antibody. The reference
antigen is pre-coated on a multi-well plate and sample
is pre-incubated with labeled antibody and added to the
wells. Depending on the amount of antigen in the
sample, more or less free antibodies will be available to
bind the reference antigen. This means the more
antigen there is in the sample, the less reference
antigen will be detected and the weaker the signal.

c!q.-nn-n
41-»“@9

# Sixandary Aabibody

W Conjganh

itsbatee
Astiggen

o
s €

COMPETITIVE ELISA

Sukatrate
o Ci

Ermary Mtibrady
AN compagite
e Y
ag (5% [«

DIRECT ELISA INDIRECT ELISA SANDWICH ELISA



IS (o0 (aBgio 1) Bg,S (g 09 siSS &S (a0 35T

IIX/III

09alb Bua o Olgie 4 1y WS SIS FBA Olojlw

woibo Lyl
S350 9955 (ulids )6
(o) 1y 31 o0& zSls

Scientists generated an integrated host-virus

genome-scale metabolic model of human alveolar
macrophages and SARS-CoV-2. Analyses of
stoichiometric and metabolic changes between
uninfected and infected host cells using flux balance
analysis (FBA) highlighted the different requirements
of host and virus. Consequently, alterations in the
metabolism can have different effects on host and
virus, leading to potential antiviral targets. One of
these potential targets is guanylate kinase (GK1). In
FBA analyses, the knock-out of the GK1 decreased
the growth of the virus to zero, while not affecting
the host. As GK1 inhibitors are described in the
literature, its potential therapeutic effect for SARS-
CoV-2 infections needs to be verified in in-vitro
experiments.
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Chinese scientists are experimenting with a mutant COVID strain that is 100% lethal to | |
“humanized” mice.The deadly virus — known as GX_P2V — attacked the brains of mice | ‘
that were engineered to reflect genetic makeup similar to people.The deadly virus isa | |
mutated version of GX/2017, a coronavirus cousin that was reportedly discovered in
Malaysian pangolins in 2017.All the mice that were infected with the virus died within just
eight days, which researchers noted was a “surprisingly” rapid death rate.GX_P2V had
infected the lungs, bones, eyes, tracheas and brains of the dead mice, the last of which
was severe enough to ultimately cause the death of the animals. In the days before their
deaths, the mice had quickly lost weight, exhibited a hunched posture, and moved
extremely sluggishly.
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Human papillomavirus (HPV) is a small, non-enveloped deoxyribonucleic acid (DNA) virus that infects skin or
mucosal cells. The circular, double-stranded viral genome is approximately 60nm in diameter. The genome
encodes for 6 early proteins responsible for virus replication and 2 late proteins, L1 and L2, which are the viral
structural proteins. Human papillomavirus (HPV) is causally associated with 5% of cancers, including cancers of
the cervix, penis, vulva, vagina, anus and oropharynx. The most carcinogenic HPV is HPV-16, which dominates the
types causing cancer. There is also sufficient evidence that HPV types 18, 31, 33, 35, 39, 45, 51, 52, 56, 58 and 59
cause cervical cancer. The L1 protein, which, when assembled into virus-like particles, induces HPV-type-specific
neutralising antibodies, forms the basis of all commercial HPV vaccines. There are six licensed prophylactic HPV
vaccines: three bivalent, two quadrivalent and one nonavalent vaccine. The bivalent vaccines protect from HPV
types 16 and 18, which are associated with more than 70% of cervical cancers. Prophylactic vaccination targets
children before sexual debut, but there are now catch-up campaigns, which have also been shown to be beneficial
in reducing HPV infection and disease. HPV vaccination of adults after treatment for cervical lesions or recurrent
respiratory papillomatosis has impacted recurrence. Gender-neutral vaccination will improve herd immunity and
prevent infection in men and women. HPV vaccines are immunogenic in people living with HIV, but more research
is needed on the long-term impact of vaccination and to determine whether further boosters are required.
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The Centers for Disease Control and Prevention is putting clinicians on alert about the growing risk of measles cases.
Measles outbreaks in the US are typically sparked by unvaccinated or undervaccinated US residents who pick up the
infection abroad and then, when they return, transmit the disease to pockets of their communities that are also
unvaccinated or undervaccinated. Globally and in the US, vaccination rates against measles—via the measles, mumps,
and rubella vaccine (MMR)—have fallen in recent years due to pandemic-related health care disruption and vaccine
hesitancy fueled by misinformation.

According to data from the World Health Organization, the European region saw an over 40-fold rise in measles cases
in 2023 as compared with 2022. The region tallied over 42,200 measles cases last year, compared with just 941 in 2022.
This week, the WHO reported a rapid escalation of measles cases in Kazakhstan (which the WHO considers part of the
European region). Kazakhstan has recorded the highest incidence of measles cases in the region, with 13,677 cases in
2023. That corresponds to over 639 cases per million in the population. The outbreak is largely spurred by unvaccinated
children who missed their routine immunizations during the pandemic. Sixty-five percent of the reported measles cases
are in children under age 5, the WHO noted. The country is now trying to catch children up on their vaccines to curb
the outbreak. Meanwhile, measles is flaring up in many other places. Last week, the UK Health Security Agency warned
of the potential for an ongoing measles outbreak to spread.

The vast majority of Americans have received their MMR vaccines on schedule. In this case, the two standard
recommended doses are considered 97 percent effective against measles, and the protection is considered for life. But
anyone who is unvaccinated or undervaccinated is at high risk of infection in the event of an exposure. The virus can
linger in air space for up to two hours after an infected person leaves the area, the CDC notes, and is highly infectious—
up to 90 percent of unvaccinated people exposed will fall ill. Once infected, people are infectious from four days before
the telltale measles rash develops to four days afterward. @
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Ancient viruses played a pivotal role in the development of

myelin, crucial for complex vertebrate brains. The

discovery of “RetroMyelin,” a retrovirus-derived element

essential

for myelin production

across mammals,

amphibians, and fish, underscores the impact of viral genes

on vertebrate evolution. The study demonstrates that

myelination, a key factor in nerve impulse conduction and

vertebrate diversity, owes its existence to ancient viral

insertions,

challenging previous

understandings of

evolutionary biology. This convergence of virology and

neurobiology opens new avenues for exploring the

molecular mechanisms behind evolution and the intricate

relationship between viruses and vertebrate development.
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Viruses have been known as infectious and bad microbes, but
some benefits of them have been discovered. These benefits
are greatly related to health, agriculture, and environment.
Positive roles of these microbes have been observed in host's
health, pharmacology, bacteriophage therapy, delivering
vaccines, gene therapy, agriculture, environment, biological
studies, and bioterrorism. Some viruses can inhibit harmful
microbes in the body, some of them are used to transfer
drugs to target cells or they're used to deliver vaccines,
bacteriophages infect pathogen bacteria ,and some viruses
are used in gene therapy. Viruses in agriculture and
environment scopes are used for genetic engineering and so
on. They're also used for biological studies and bioterrorism.
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Polio is a highly infectious disease mostly affecting young children .The cause of this disease is poliomyelitis virus that attacks
the nervous system and can lead to spinal and respiratory paralysis, and in some cases death.Polio has existed since prehistoric
times ancient Egyptian images show children walking with canes, with withered limbs characteristic of the disease. While it
affected children around the world for millennia, the first known clinical description of polio, by British doctor Michael
Underwood, was not until 1789, and it was formally recognized as a condition in 1840 by German physician Jakob Heine. Many
who survived the disease faced lifelong consequences. Deformed limbs meant they needed leg braces, crutches or
wheelchairs, and some needed to use breathing devices like the iron lung, an artificial respirator invented for treatment of polio
patients. By the mid-20th century, the poliovirus could be found all over the world . in the early 1950s, the first successful
vaccine was created by US physician Jonas Salk. Salk tested his experimental killed-virus vaccine on himself and his family in
1953, and a year later on 1.6 million children in Canada, Finland and the USA. The results were announced on 12 April 1955, and
Salk’s inactivated polio vaccine (IPV) was licensed on the same day. Salk was committed to equitable access to his vaccine.Six
pharmaceutical companies were licensed to produce IPV, and Salk did not profit from sharing the formulation or production
processes. A second type of polio vaccine, the oral polio vaccine (OPV) was developed by physician and microbiologist Albert
Sabin.Sabin’s vaccine was live-attenuated viruse and could be given orally, as drops or on a sugar cube. Like Salk, Sabin tested
his experimental vaccine on himself and his family; but he had to go further afield for larger-scale trials. The ease of
administering the oral vaccine made it the ideal candidate for mass vaccination campaigns. Hungary began to use it and
Czechoslovakia becoming the first country in the world to eliminate polio.OPV had an added benefit that paved the road to
eradication. While IPV protected the vaccinated child, it did not stop the poliovirus from spreading between children. OPV, on
the other hand, interrupted the chain of transmission, meaning that this was a powerful vaccine to stop polio outbreaks in their
tracks. While OPV is safe and effective, in areas where vaccination coverage is low, the weakened vaccine virus originally
contained in OPV can begin to circulate in undervaccinated communities. When this happens, if it is allowed to circulate for
sufficiently long enough time, it may genetically revert to a ‘strong’ virus, able to cause paralysis, resulting in what is known as
circulating vaccine derived polioviruses (cVDPVs).If a population is adequately immunized, it will be protected against both
wild and vaccine-derived polioviruses. The 21st century saw further advances, with cases brought down by more than 99%
worldwide in less than 2 decades. As of July 2021, only 2 cases of wild poliovirus have been recorded worldwide.
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Microbiology is a jowrney through the invisible

kingdoms, exploring the profound influence of
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the infinitesimal in shaping the visible world...
Aloo Denish Obiero




