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ABSTRACT  

December 2019 is considered as an outbreak of a previouslyknown animal virus having 
some changes in its genetic material, in humans, now known as 2019 Novel Coronavirus 
(COVID-19) or SARS-CoV-2which has mutated and became zoonotic in humans. It is assumed 
to be started from a popular wholesale Seafood market in Wuhan, Hubei, a city in China and 
spread all over the world in just two to three months and hence was declared as a Global 
Pandemic on 11th March, 2020 by WHO as it hadaffected more than one lakh people in about 
110 different countries within very short time period. The virus is affecting primarily the 
respiratory system of humans and is spreading through the droplets of the infected human 
which comes out while sneezing or coughing.The incubation period which can be considered as 
the time period between infection and development of symptoms is considered as 2-14 days by 
WHO however it may vary from person to person and in few cases is known till 29 days also.1 

Nothing much is known about this new virus and till now no treatment is available to cure the 
disease caused by Novel Coronavirus 2019 in humans. The present review is an attempt to 
collect the information regarding features, challenges, structure and possible treatment against 
this deadly Novel Coronavirus 2019. 
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I. INTRODUCTION 
 

Coronavirus is a type of virus known in animals like bat, camel, cat, snake etc. and was 
known to cause infection mainly in respiratory system as well as in gastrointestinal track of 
animals. This virus remains mostly confined in the animals only until and unless it comes in 
direct contact with humans very often. It can then jump to humans, the process known as 
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Zoonosis, virus known as Zoonotic virus and the disease known as a Zoonotic disease (plural 
zoonoses, or zoonotic diseases) by some sort of mutation or some other unknown processes. In 
history several bacteria, viruses, parasites etc. are known to spread an infectious disease from 
animals i.e. non humans (usually vertebrates) to humans.2,3,4 

Significant present day diseases such as Ebola and salmonellosis are zoonoses. HIV was 
originally a zoonotic ailment transmitted to human in the early twentieth century, however 
eventually it mutated to a distinct human-only illness. Most strains of influenza that contaminate 
people are human diseases, albeit numerous strains of bird flu and swine flu are zoonoses.These 
infections when recombine with human strains of the flu virus can cause pandemics, for 
example, the 2009 swine flu. [citation needed] Taenia solium infection is one of the ignored 
tropical ailments with human wellbeing and veterinary worry in endemic regions.5Zoonoses can 
be brought about by a variety of ailment pathogens such as viruses, bacteria, fungi and parasites. 
61% of 1,415 pathogens recognized to infect people were zoonotic.6 Most human ailments 
originated in animals, though, diseases like rabies, which include non-human to human 
transmission, are usually viewed as immediate zoonosis.7,8 
 

Zoonoses have various modes of getting transferred. In direct zoonosis the malady 
transfers directly from an animal to human through a medium, for example, air (example, flu) or 
through bites and saliva (example, rabies).9 Contradictorily, transmission can also happen when 
an intermediary species, also called “vector”, transmits the ailment pathogen without getting 
infected. When people contaminate different animals, it is called reverse zoonosis 
or anthroponosis.10 

 

Classification of different type of Viruses and their structures  

Virus is considered as a borderline case between living and non-living organisms. The 
word “Virus” is derived from Latin language which means “poison” and can practically infect 
any living form like plants, animals, humans etc. It is too tiny to be seen by ordinary optical 
microscope and It can only be seen through scanning microscope only. 

A virus becomes living when it comes in contact with either a host (in which it can 
cause infection) or a vector (virus has some lifecycle in the vector but it doesn’t infect or do any 
harm to the vector) within some specified time. Vector can act as a carrier of the virus and take 
it to the host where virus can cause infection.  

Any typical virus is basically made of three main parts –the outer fatty envelope (not 
present in all viruses) containing glycoprotein protruding for attachment to the host, outer 
proteincoat of its body or capsule or capsid which secures the inner genetic material which can 
be either RNA or DNA or both RNA and DNA depending upon the type of the virus. It can 
have different genetic material, shapes (usually icosahedral, helical or complex), sizes, can have 
envelope or naked capsid, sense (+) or antisense (-), Strandedness (ds, double stranded or ss, 
single Strandedness).11 

There are many classification of virus known in literature but Holmes and Baltimore’s 
classification seems bit easy and quite informative. According to Holmes, the classification can 
be done on the basis of the host on which the virus is attacking (Figure 1). According to 
Baltimore any known virus should belong to one of the seven Groups which are classified on 
basis of genetic material, Strandedness (DS for double stranded and SS for single stranded) and 
sense (means +) or antisense (means -) (Figure 2).12 
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Figure 2 shows the classification of a Virus and COVID-19 belongs to Group 4. This 
Group seems to include many other Zoonotic viruses. Even the Group 5 and 6 seems to be 
quite dangerous. The size of virus is generally too small to see through normal optical 
microscope.  

COVID-19 comes under Group 4, in which genetic material is RNA which is single 
stranded (SS) and has (+) sense. The capsid of the virus is enveloped and its shape is helical and 
size is of about 140 nm, which is much more than dust particles hanging in the air. COVID-19 
belongs to beta-Coronavirus family among four different families alpha, beta, delta and 
gamma.13 

Structure of 2019 Novel Coronavirus (SARS-CoV-2 or COVID-19) 

The structure of single virion of coronavirus is circular in structure having crown like 
structures outside (word “corona” means crown).  
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Figure 3 – Systematic structure of a single virion of Coronavirus 

Its made of outer fatty layer which encloses the capsid made up of protein and protects 
the genetic material which is positive single stranded RNA made up of Ribonucleoprotein 
(RNP) of about 28 to 32 Kb which is longer among the viruses and is arranged in helical shape. 
There are various spikes over the fatty outer envelope made up of different type of 
glycoproteins like bigger Spike (S) glycoprotein, Hemagglutinin (HE) glycoprotein, small 
Envelope (E) protein and small membrane (M) glycoprotein for attaching to host and to fuse 
with host cell and enter inside host cell for multiplication.14 
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Transmission Process of 2019 Novel Coronavirus  

The infection of humansstarts with droplets of another infected human which have 
come out from the cough or sneeze of an infected person. The droplet has many virion which 
can enter through mucous membrane of nose or mouth and conjunctiva of eyes and will try to 
enter finally to the lungs. Droplet infection is different than airborne infection. The droplet 
infection can occur only when the healthy person is within 1 m distance of either an infected 
person or comes in direct contact with the droplet on the surface on which the virus is there 
from an infected person. Airborne infection takes place via smaller size of the virus which can 
remain in air for longer time and can travel in air as being lighter. Coronavirus infection is a 
droplet infection and not an airborne infection. It can stay on surfaces from few hours to several 
hours depending upon the nature of the surface. On surface of plastic it can stay for the longest 
hours till 8 hours while on metal surface like copper metal surface it can stay only for 2-3 
hours.15 

 

Lifecycle of SARS-CoV-2 inside Human and possible Drug Targets for 2019 Novel 
Coronavirus 

Attachment to Human cell 

SARS-CoV-2 reaches the lungs and attaches itself to the cell of the lung through its one 
of the glycoproteins, mainly through the largest Spike (S) glycoprotein and attaches itself to the 
receptor Angiotensin converting enzyme-2 (ACE-2)present on the lung cell.16 If a drug is 
made which can inhibit ACE-2that will not allow the SARS-CoV-2 to attach the alveoli cell of 
the lungs and hence lifecycle of the Coronavirus can’t start inside the human. ACE-2 inhibitors 
like Azilsartan (Edarbi), Candesartan (Atacand), Eprosartan, Irbesartan (Avapro), Losartan 
(Cozaar), Olmesartan (Benicar), Telmisartan (Micardis), Valsartan (Diovan) etc. should be 
effective against 2019 Novel Coronavirus if the virus has only one mechanism of attachment to 
the human lung cell.17 

Entry Inside the human cell 

After attachment, the membrane and capsid dissolves so that the genetic material can 
be transferred inside the cell of the alveoli. This is done by protease enzyme of the host. So the 
viral envelope either fuses with the cell membrane of the host cell or a process called 
endocytosis occurs by which the genetic material reaches the host cell and is ready for the next 
step which is its replication. This protease is identified as TMPRSS2 by studies done earlier on 
SARS which has been found to be quite similar to SARS-CoV-2. TMPRSS2 is abbreviation of 
Transmembrane protease, serine 2 and it is anenzyme that in humans is used to hydrolyse 
the protein membrane of the viruses having outer protein coat.18What triggers TMPRSS2 is not 
that clear in any of the research paper. That can also become an important drug target. This is 
located on cell membrane surface of the cell. Its structure has 492 amino acidsand gives single 
entry to the cell. Its has following structure: - 
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Figure 4- Structure of TMPRSS2 Enzyme 

The structure of TMPRSS2,19 which can be a good target of 2019 Novel Coronavirus 
has three main units as shown in Figure 4. Main catalytic active site is called Serine Protease 
Domain and has three active amino acids Histidine (H) at position 296, Aspartate (D) at 
position 354 and Serine (S) at position 441. The mechanism of peptide cleavage of virus protein 
starts by attack of the nucleophile –O-of serine which is generated by deprotonation by histidine 
residue to the carbonyl carbon of the peptide of the virus capsid layer, forming a tetrahedral 
intermediate linking both virus capsid and the host cell covalently (Figure 5). 

 

Figure 5-The Active Catalytic site of TMPRSS2 Enzyme showing cleavage of peptide bond of 
protein of Capsid of SARS-CoV-2 
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The negative charge is stabilised by NH of both Serine and Glycine present at some 
other position. When the negative charge on oxygen of carbonyl group of the amide linkage of 
the peptide bond of the protein layer of the Coronavirus, comes back to form carbonyl group 
than amine is cleaved when water adds to the carbonyl carbon forming acid and amine and 
hence cleaving the amide bond of the peptide bond of the protein moiety of the Coronavirus 
(Figure 5). So drug compounds could be even small organic compounds which can bind with 
Serine OH, NH of histidine or H of COOH of Aspartate and block cleavage of peptide linkage 
could also be target for the SARS-CoV-2.19 

One marketed drug is known asTMPRSS2 inhibitor, Camostat mesylate,20 is known to 
block the entry of SARS-CoV-2 virus, according to an unpublished preprint. JAK inhibitor can 
be another target for killing COVID-19. JAK kinase are responsible for signal transduction or 
finally cytokine signalling, a phenomenon through which any cellular response is there. So 
blocking JAK Kinase will stop cytokine signalling which ultimately going to stop any cellular 
response like fusion of Spike /(S) protein of COVID-19 with host cell. Olumiant (barticinib), a 
Janus-associated kinase (JAK) which is approved for autoimmune disorder Rheumatoid arthritis, 
known to be inhibitor of ACE-2 endocytosis, can be used for medicine against COVID-19. 
Another JAK inhibitor, Jakafi (ruxolitinib) is in trials against COVID-19.21 

Infection of COVID-19 starts with the attachment of the viral spike (S) protein with 
the host cell. Depending upon protease enzyme of the host, either endocytosis or direct fusion 
of the envelop with host cell membrane is possible.22 

On entry into the host cell the viral RNA is released into the host cytoplasm23 which 
can bind to the host ribosome and process translation can start.24 So any drug which can start 
this translation process by inhibiting its binding to the host ribosome can also become drug but 
it can harm all other human cells also, so may have lot of side effects. The initial formed 
polypeptide of Virus has its own protease enzyme and is cleaved into several unstructured 
proteins.25 If this protease enzyme of COVID-19 is inhibited whole protein synthesis can stop, 
so it can be a better target. Other drugs which are effective to stop the entry of virus into the 
host are umifenovir, chloroquine, hydroxychloroquinine or interferon. Out of these 
Chloroquinine and hydroxychloroquinine works as Endosomal acidification fusion inhibitor. 

Replication 

Number of non structured proteins combine together to form a multiprotein which can 
act as a Replicate Transcriptase Complex (RTC). The main RTC protein is the RNA dependent 
RNA polymerase (RdRp) which is directly responsible for replication and transcription of RNA 
from RNA strand. First it will form negative strand from the main positive COVID-19 genome. 
Than with the help of other non structured proteins, m-RNA is formed from the negative 
strand which is again positive and it is passed to the Golgi apparatus for the next translation 
step.26 

So in this step also has drug target is to block RdRp after finding out its structure. 
There is lot of similarity between genome of COVID-19 with genome of SARS, MERS and so 
almost same type of proteins are involved in replication. The drugs whichare known to hinder 
DNA replication in SARS or MERS can be tried against SARS-CoV-2 also. They are 
lopinavir/ritonavir, ASC09 or darunavir/cobicistat, which inhibit the 3C-like protease (3CLpro)) 
and viral RNA synthesis (inhibited by remdesivir, favipiravir, 
emtricitabine/tenofoviralafenamide or ribavirin).27 After identification of the crystal structure of 
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3CLpro protein many other protease inhibitor drugs are undergoing clinical trials like saquinavir, 
indinavir, lopinavir and ritonavir, the proteasome inhibitor carfilzomib, two respiratory syncytial 
virus drugs, a schizophrenia medication and an immunosuppressant.28  

Release outside the Host Cell 

This is the last step inside the Host cell and host cell finally releases a lot of virions after 
exocytosis, every single virion can infect other fresh cells and the same lifecycle can continue in 
other host cell till it raptures to release a lot of virions. Translation i.e. the protein synthesis from 
the newly synthesized m-RNA of COVID-19 takes place in the Endoplasmic reticulum on the 
Ribosomes of the host cell. Essential (structural and accessory) proteins like M, S, E etc. are 
synthesized which can enter the Golgi Apparatus of the host cell where full virion is formed by 
binding to its nucleocapsid and is released outside the cell via exocytosis through secretory 
vesicles.29 Here also lot of Drug targets are there like blocking the enzymes involved in the 
whole process. 

II. Conclusion 

So Scientists around the world are exploring to find out some fast cure for the COVID-
19. So the best is to look into all the inhibitors of the enzymes, targets involved in the life cycle 
of the SARS-CoV-2 as its structure and processes have close resemblance with already known 
viruses like SARS, MERS etc. So FDA approved drugs can be seen against the identified 
enzymes or targets and clinical trial can be done against those. Almost 66 human proteins in 
host pathways are identified and are targeted by 69 existing FDA-approved drugs or compounds 
and they are currently being investigated.30 Other approach is to do molecular docking  studies 
and by using data from cheminformatics databank which will contain exact structure of enzymes 
and drug targets and find out which exact structure should be best fit and find out probable 
structure of the drug which can be most effective against COVID-19. Another approach is to 
develop vaccine from the persons who are currently infected with the COVID-19 infections. 
Large scale production can be done in animals. So there are many ways we can tackle SARS-
CoV-2 virus and we will definitely get a cure for this disease. 

 

 

 

 

 

  

 


