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As of March 26, 2021, 10:40 GMT, the total
number(globally) of SARS-CoV-2 (Coronavirus) Cases are
126,180,072, and number of deaths are 2,769,326 with a
mortality rate of 3%.1 In terms of affected number, this
pandemic has swiftly surpassed its nearest rival HIV/AIDS,
which has infected nearly 100,000,000 people since it
started in 1981 and gotten established at the 4th spot in the
list of pandemics of all time.2,3

In little more than a year, this draconical demon had kept
the scientific commune at their toes. Since the release of
its first genome on 10th Jan 2020 research organizations
have sweated day in and day out to find an efficient
lasting solution in terms of developing vaccines.4 Thus, the
era of vaccinology began and the expertise of scientists’
world over have shown result. The inclusion of mRNA
and nanotechnology platform has enabled us to produce
vaccines at a fast pace and also to make swift alteration to
them as and when needed depending on virus behaviour.
To date we have 242 candidate vaccines, 66 are in phase
3 clinical trial and 11 are licensed for public use.5–7

Availability of multiple vaccines with a different mode
of action is a well come step. This provides a diverse
population with antibodies against different components
of the virus thus making its’ life difficult. In case it
mutates against a particular vaccine; as been noticed for the
South African variant against oxford- AstraZeneca -which
is produced on viral vector platform using a chimpanzee
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adenovirus – ChAdOx1 with actions against virus binding
spike protein; it is likely to stumble in populations who
have the other vaccines developed on a different platform
like the Indian made Covaxin developed by using the
more conventional time-tested platform of whole-virion
inactivated Vero Cell-derived virus technology (coronavirus
in this case) that provides a polyclonal response to
many viral proteins thus enhancing the immune spectrum.
The flip side of vaccines developed by this conventional
platform is time tested in terms of restricting mutation
and enduring protection. Some of the important examples
from the past are live attenuated vaccines against human
viral diseases like smallpox, poliomyelitis (Sabin oral
poliovirus), measles, mumps, rubella, varicella, rotavirus,
yellow fever, and some influenza vaccines and inactivated
viral ones like Salk polio vaccine, hepatitis A, rabies, and
some other influenza vaccines.8 The flop side of them is the
unusually long time required for their final commissioning
that usually runs into years. But the remarkable job done
by the Indian scientist in developing the whole-virion
inactivated Vero Cell-derived Covaxin in record time is
worth mentioning. Kudos to them. It is a whole virion
inactivated SARS-CoV-2 vaccine, developed from SARS-
CoV-2 strain (NIV-2020-770) on a CCL-81 Vero cell
platform that uses 6 µg with Algel-IMDG as an adjunct
to boost lymphocyte response and uses components of
BBV152. In addition to its claimed 81% efficacy, it has a
unique 28-day open vial policy that reduces vaccine wastage
by approximately 10-30%.9 Another vaccine developed on
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a similar platform is Russia’s Gamaleya’s Sputnik V vaccine
that claims 92% efficacy.10 Both of them have shown
promises for the mutant British strain.

In contrast to the whole-virion inactivated vaccines, the
manufacturers are presently inclined to develop nucleic
acid-based vaccines. They are either DNA or RNA based
ones. Examples of DNA based ones are Zydus-Cadila,
Inovio’s INO4800 and the recent scintillating Johnson &
Johnson. Some of the important m RNA based vaccines
commissioned for general use are CureVac, Moderna and
BioNTech, and Pfizer. Both the nucleic acid-based vaccines
act mainly by coding for the spike protein on the SARS-
CoV-2 virus.11

Figure 1 summarizes different types of vaccines
presently available especially with context to Covid - 19
(SARS-CoV-2 virus).

Fig. 1: Different types of vaccines for Covid -19

While the scientists are busy finding a lasting solution
to the covid menace the virus appears no easy pushover.
A look back in time will enlighten us on how the virus
commune behaves during a pandemic and when faced with
a challenge.

In contrast to the more stable DNA viruses those usually
do not change or mutate, most RNA viruses because of their
unstable molecule happen to mutate frequently because they
lack a built-in proofreading step in their replication. When
the host cell fails to correct these mistakes, the mutants have
important consequences for the hosts.

To start with, a small change in the genetic composition
of multiplying the virus from the original one initiates
a mutation. When the virus undergoes one or more new
mutations it develops into a variant. The processes of
mutation and variant production are enhanced when the
virus has an open playing field. In the case of SARS-CoV-
2, the ground is ripe for mutation and variant development.
It has all the necessary ingredients, in form of a virgin
population, its high infectivity rate (R nought value) and
high paced global mobility. Most viral mutations are
nonconsequential. But they pose a real threat when the
mutation happens in the genetic material of the virus that
alters the virus’s properties in terms of transmission or
disease severity. To catch the mutant variants early genetic
sequencing of the virus is a fundamental prerequisite.
Catching them young and acting on the decoded information
is key to develop modify vaccines in time.

The first modified variant of SARS-CoV-2 was reported
in Jan-Feb 2020. This D614G variant which has a spike
protein substitution enhanced the infectivity of the virus
and by June 2020 was the leading one navigating the globe
almost making the original Wuhan strain non-existent.3,12

The next important one was SARS-CoV-2 VOC (Variant
of Concern) 202012/01 UK (United Kingdom) variant. This
fast-spreading strain took over the entire UK within 15 days
(14th Dec 2020 to 26th Dec 2020). Though it was highly
infectious its virulence is not yet established.13–16

The most opulent variant to date is the South Africa
501Y.V2. This phylogenetically different variant is in news
because of its higher viral load and the speed at which it has
replaced the previously circulating lineages. Its increased
transmissibility and resistance to many m RNA based
vaccines are the cause of huge concern. Since its genomic
report went public on 18 December labs across the globe
are working on developing modified vaccines to tackle this
issue.17,18

The plethora of vaccines is a boon to fight against the
virus especially, when it is mutating fast and wide. The
sooner they are available under the cafeteria umbrella at
the global platform and more and more eligible populace
gets the jabs the better poised we will be in dealing with
the rampaging demon. A diverse mix of the population
with antibodies produced against different viral components
and by different modalities will be a potent shield against
the mutant strains thereby hopefully cornering the virus to
natural elimination.

Besides, we have to keep on adapting and adjusting our
vaccine production platform by incorporating more than one
strain as and when in development, use booster shots to
enhance immune response and stick to covid appropriate
norms and nonpharmacological management protocols like
physical distancing in terms of travel restrictions from
mutant locations.19 All these measures are in all like hood
will strengthen our fight against the virus in time to come.
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