
 

 

 

Coronavirus & Proteins 

How bioinformatics can support research  

 

 

Since December 2019, a new coronavirus of animal origin has begun to infect humans: this is the beginning of a pandemic. 

This new virus is called Severe Acute Respiratory Syndrome-related Coronavirus 2 (SARS-CoV-2) and is responsible for the 

disease called Coronavirus disease-19 (COVID-19), which may be associated with acute respiratory distress syndrome.  

To follow the evolution of the epidemic and the virus in real time: https://nextstrain.org/ncov 

The SARS-CoV-2 virus is a very close cousin of the SARS-CoV virus, responsible for the 2003 epidemic, which infected more 

than 8,000 people in 30 different countries. 

 

This workshop is based on the publication of Christian Sigrist, Alan Bridge and Philippe Le Mercier 
DOI:https://doi.org/10.1016/j.antiviral.2020.104759 

 

 
 

https://nextstrain.org/ncov
https://doi.org/10.1016/j.antiviral.2020.104759


 

 

 
Using bioinformatics tools, these SIB researchers have shown that the surface protein of the SARS-CoV-2 coronavirus is 

different from the surface protein of its cousin, the SARS-CoV coronavirus, particularly in the region involved in its binding 

to human proteins (shown in red in the 3D structure).  

The surface protein of the SARS-CoV-2 could thus interact with other human proteins and infect other cells. This discovery 

offers an interesting avenue for the search for new treatments.   

 

 

 



 

 

Find out how a bioinformatics study of the virus' proteins allows new hypotheses to be made in the search for a treatment, 

how the search for differences can be very useful, and above all... the importance of having free access to all this data.  

Genome of SARS-CoV-2 – 10 January, 2020 

On January 10, 2020, a Chinese team submitted the SARS-CoV-2 genome sequence to the public database (GenBank). The 

genome of the virus is composed of 29'903 nucleotides.  

Making these data publicly available enables any suitable testing center to set up a PCR screening test. 

Proteins of SARS-CoV-2  – 26 February, 2020 

Genome analysis identified the proteins produced by the virus (the number of identified proteins varies between 10 and 

14 depending on the source). 

- The annotated protein sequences were published on February 26, 2020 on the UniProt website:  

https://covid-19.uniprot.org/uniprotkb?query=*&facets=other_organism:WCPV 

 

- The proteins and an illustration of the SARS-CoV-2 virus genome are available on Viralzone: 

https://viralzone.expasy.org/8996 

 

- The proteins of the virus’ cousin, SARS-CoV in UniProtKB/Swiss-Prot: link 

 

- SIB  news,  UniProt news , UniProt blog news 
 

What is a protein ? 
 

 

https://www.ncbi.nlm.nih.gov/nuccore/NC_045512.2?report=fasta
https://covid-19.uniprot.org/uniprotkb?query=*&facets=other_organism:WCPV
https://viralzone.expasy.org/8996
https://www.uniprot.org/uniprot/?query=cvhsa&fil=reviewed%3Ayes%20AND%20organism%3A%22Human%20SARS%20coronavirus%20(SARS-CoV)%20(Severe%20acute%20respiratory%20syndrome%20coronavirus)%20%5B694009%5D%22&columns=id%2Centry%20name%2Creviewed%2Cprotein%20names%2Cgenes%2Corganism%2Clength&sort=score
file://///galen.ad.sib.swiss/mblatter/mc/Communication/Communic20/Coronavirus/-https:/www.sib.swiss/about-sib/news/10643-sib-experts-and-resources-in-the-fight-against-coronavirus
https://www.uniprot.org/news/2020/02/26/release
http://insideuniprot.blogspot.com/2020/02/wuhan-2019-2020-coronavirus-uniprotkb.html
https://www.precisionmed.ch/en/what-is-a-protein/
https://www.precisionmed.ch/en/what-is-a-protein/


 

 

Coronavirus under the microscope 

The coronavirus SARS-CoV was studied by cryo-electron microscopy in 2011.  

(https://doi.org/10.1016/j.jsb.2010.11.021).  

 

 

 

 

 Here is a representation of SARS-CoV-2 based on data from its cousin, the SARS-CoV 

The 3 main proteins found at the surface of the virus are:  

-  protein Spike S - in UniProtKB/Swiss-Prot 

-  protein M - in UniProtKB/Swiss-Prot 

-  protein E - in UniProtKB/Swiss-Prot 

 

 

 

 Note: the membrane of this virus, due to its lipid composition, is 

sensitive to alcohol and soap, which is not the case for all viruses. It is 

therefore useful to use alcoholic solutions or soap to disinfect your 

hands (video PDB-101). 

 

https://doi.org/10.1016/j.jsb.2010.11.021
https://covid-19.uniprot.org/uniprotkb/P0DTC2
https://covid-19.uniprot.org/uniprotkb/P0DTC5
https://covid-19.uniprot.org/uniprotkb/P0DTC4
https://pdb101.rcsb.org/learn/videos/fighting-coronavirus-with-soap


 

 

 

Spike S, an important protein on the surface of the virus... 

 

The Spike S protein is found on the surface of the virus. 3 Spike S proteins are assembled (trimer) and give 

the virus its 'crown look', hence the Latin name 'corona'.  

Most importantly, the Spike S protein plays a key role in the virus' ability to infect human cells.  

The Spike S protein interacts with human ACE2, a protein that is present on the surface of epithelial cells 

found in particular in the lungs, small intestine and kidneys. More recent results suggest that ACE2 is also 

expressed at the surface of the cells present in the olfactory system  (I. Rodriguez, RTS CQFD). 

 

 

Spike S interacts with ACE2 

The ACE2 protein is the main 'receptor' of the 

coronavirus: the protein allows the virus to enter human 

cells.  But this is not ACE2’s 'normal' biological function. 

This protein is involved in the maturation of angiotensin, 

a protein that regulates blood pressure!   

ACE2 in UniProtKB  

Protein Spotlight : a way in      

https://avisdexperts.ch/videos/view/11075/1
https://www.uniprot.org/uniprot/?query=gene%3Aace2&fil=organism%3A%22Homo%20sapiens%20(Human)%20%5B9606%5D%22%20AND%20reviewed%3Ayes&columns=id%2Centry%20name%2Creviewed%2Cprotein%20names%2Cgenes%2Ccomment(FUNCTION)%2Ccomment(TISSUE%20SPECIFICITY)&sort=score
https://web.expasy.org/spotlight/back_issues/223/


 

 

 

 

The Spike S protein in the 2 coronavirus cousins: an important difference – 1 March, 2020 

SIB researchers compared the sequence of the SARS-CoV-2 Spike S protein with the sequence of the SARS-CoV Spike S 

protein (publication 1 March, 2020). 

 

 

 

 

A change in position 403 particularly caught their attention.:  

- The Spike S protein of the SARS-CoV-2 virus has an Arginine (R) amino acid  

- The Spike S protein of the SARS-CoV virus has a Lysine (K) amino acid  

 

This change leads to the creation of a 3 amino acid motif RGD (highlighted by a red background above) in the sequence of 
the SARS-CoV-2 protein. These 3 consecutive amino acids are known to play an important role in virus biology: this motif, 
when located in the right place in the 3D structure of the protein, could allow the virus to enter human cells using not only 
ACE2, but also other proteins called integrins!  

 

https://reader.elsevier.com/reader/sd/pii/S0166354220300929?token=038BD90644063B23B553ACB5757441C5536BA9DF1DBE30181AECD024EA0601E7CDF9795DBCB8172B1CB8BB119E1D06CD


 

 

Compare the 2 protein sequences of Spike S with the tool  Align@UniProt 

Here are the 2 sequences in the figure above: 

>SARS-Cov2 

RISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTG 

>SARS-Cov 

KISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTG 

 Look for the RGD motif 

 

For the experts: compare the complete Spike S protein sequences of the two coronaviruses...(Align@UniProt) 

 Look for the RGD motif (at position 403 in the Spike S protein of SARS-CoV-2) 

>SARS-CoV2 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS 

NVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 

NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 

GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 

LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETK 

CTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 

CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIAD 

YNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 

NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 

FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP 

GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSY 

ECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 

SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE 

VFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 

QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN 

TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRA 

SANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA 

ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDP 

LQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL 

QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD 

SEPVLKGVKLHYT 

 

>sp|P59594|SPIKE_CVHSA Spike glycoprotein OS=Human SARS coronavirus OX=694009 GN=S PE=1 SV=1 

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL 

PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS 

TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK 

HLREFVFKNKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRAILTAFSP 

AQDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIY 

QTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTF 

FSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCV 

LAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLND 

YGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTP 

SSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQD 

VNCTDVSTAIHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASY 

HTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVDC 

NMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFG 

GFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGL 

TVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYE 

NQKQIANQFNKAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLN 

DILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSK 

RVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEGKAYFPREGVFVFN 

GTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVYDPLQPELDSFKEELDKYFKN 

HTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYVWL 

GFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT 

https://www.uniprot.org/align/
https://www.uniprot.org/align/


 

 

The Spike S protein in 3D – 19 February, 2020 

 

 

The cryo-electron microscopy 

techniques developed by Nobel 

Prize winner Jacques Dubochet, 

among others, and the X-ray 

crystallography data of the SARS-

CoV have made it possible to 

rapidly obtain the first 3D 

structure of the Spike S protein of 

SARS-CoV-2.  (Publication 19 

February, 2020).  

 

 

 

RBD: Receptor Binding Domain 

 

 The Spike S protein in the PDB database PDB: 5WRG 

 

https://science.sciencemag.org/content/early/2020/02/19/science.abb2507
https://www.rcsb.org/structure/5WRG


 

 

Location of the RGD motif in the 3D structure of the Spike S protein  

Using the data available for the 3D structure of the Spike S protein of SARS CoV-2 and refining the resolution of this 3D 

structure with the help of molecular modeling (SWISS MODEL), SIB researchers have shown that the RGD motif (in red) is 

located on the surface of the Spike S protein, close to the region involved in the interaction with the human receptor 

proteins (in blue). 

 

 

What is molecular modelling ? 

https://swissmodel.expasy.org/
https://www.precisionmed.ch/en/what-is-molecular-modelling/


 

 

Now it's your turn... 

The 3D structure of the SARS-CoV Spike S protein has been available for several years: UniProt  

!!!! Select PDB 5WRG 

The region represented by the brown bar in positions 400 to 500 is the region of the Spike S protein that interacts with the 

ACE2 receptor present on human cells.  

Click on this bar: you will see this region appear in yellow in the 3D structure of the Spike S protein (PDB entry 5WRG).  

 

 

https://www.uniprot.org/uniprot/P59594/protvista


 

 

Spike S, motif RGD motif and integrins 

The Spike S protein of the 2 viruses SARS-CoV-2 and SARS-CoV interacts with the human protein ACE2, which would 

explain why, a priori, the 2 viruses can infect the same organs: the lungs, the small intestine and the kidneys.  

The RGD motif, found on the surface of the Spike S protein of the SARS CoV-2 virus, is known to promote interaction with 

other human proteins called integrins.  

This motif could therefore allow the SARS CoV-2 virus to enter human cells using the integrin proteins as well. Integrins are 

known to be human receptors for certain viruses (rotavirus, Epstein Barr, etc...) (integrins in UniProtKB).  

This RGD motif has been found in all the Spike S proteins of SARS-CoV-2 viruses that have been sequenced to date. It is 

possible that the coronavirus acquired this motif during its evolution and thus gained the ability to bind integrins to 

promote entry into host cells, but this remains to be proven.  

Integrins are not expressed by the same cells as the ACE2 protein. Binding to integrins could therefore allow the virus to 

infect other cells and organs in addition to those expressing the ACE2 protein.  

There are currently few antiviral molecules effective against SARS-CoV-2. Agents that block binding to integrins may be a 

promising avenue of investigation.  Known integrin-binding blockers include the antibody natalizumab used for the 

treatment of multiple sclerosis/Crohn's disease or the small molecule tirofiban used for the treatment of acute coronary 

syndrome (Publication ‘Covid-19 in a patient with multiple sclerosis treated with natalizumab: May the blockade of 

integrins have a protective role’?, June 2020). 

 

 

 

https://www.uniprot.org/uniprot/?query=id%3AP08648%20OR%20id%3Ap17301%20OR%20id%3Ap05556&columns=id%2Centry%20name%2Creviewed%2Cprotein%20names%2Cgenes%2Ccomment(FUNCTION)%2Ccomment(TISSUE%20SPECIFICITY)&sort=score
https://doi.org/10.1016/j.msard.2020.102250
https://doi.org/10.1016/j.msard.2020.102250


 

 

Summary 

 

 

 

 

The Spike S protein of SARS-CoV-2 can interact with the human protein ACE2 or perhaps with integrin proteins.  

The SARS-CoV2 virus could infect other cells and therefore other organs than the SARS-CoV virus. 

This discovery also offers an interesting avenue for the search for new therapies, such as inhibitors of integrin binding. 

 



 

 

Spike S protein in other coronaviruses 

For the experts : Search for proteins similar to the Spike S protein of SARS-CoV-2 in other coronaviruses 

>SARS-CoV2 

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFS 

NVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 

NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 

GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 

LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETK 

CTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 

CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIAD 

YNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 

NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 

FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP 

GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSY 

ECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 

SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE 

VFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 

QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN 

TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRA 

SANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA 

ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDP 

LQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL 

QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD 

SEPVLKGVKLHYT 

 

 

 From  the  site UniProt /BLAST 

 Copy/paste the protein sequence and Blast against the UniProtKB/Swiss-Prot database.  

 

 The Spike S protein of SARS-CoV-2 is, among other things, very similar to the protein of the coronavirus that infected 

humans in 2003 (Human SARS CoV) and to the Spike S protein of the various coronaviruses that infect bats (Bat 

coronavirus). The sequences of the proteins of the pangolin coronaviruses are not yet available (partial data) …, it is 

thus very difficult to tell if this animal is a reservoir or just an occasional host at the moment. 

 

https://www.uniprot.org/blast/
https://www.ncbi.nlm.nih.gov/nuccore/1811123271


 

 

26, March 2020 : Comparison of the amino acid sequence of the Spike ‘Receptor Binding Domain (RBD)’ from different species (bat, 

pangolin, SARS-CoV-2 et SARS-CoV) 

https://www.nature.com/articles/s41586-020-2169-0_reference.pdf   

 

 

« The discovery of multiple lineages of pangolin coronavirus and their similarity to human SARS-CoV-2 suggests that pangolins 

should be considered as possible hosts in the emergence of novel coronaviruses and should be removed from wet markets to 

prevent zoonotic transmission.” 

 

 

https://www.nature.com/articles/s41586-020-2169-0_reference.pdf


 

 

Latest news : 

(1) In order to interact and fuse with human cells, many viruses require (i) a 'receptor' protein on the surface of human 

cells and (ii) proteins that activate the proteins on the surface of the virus and thus enable the production of a 'fusion 

peptide', a process called 'unmasking of fusion-peptide'.  This fusion peptide is indispensable for the virus to fuse with the 

human cell (see the illustration in Viralzone).  

The Spike S protein must also be activated to make its fusion peptide 'visible'. To do this, it must be cleaved by proteins 

that often recognize sites that contain Arginines (R). The cleavage site of the SARS-CoV Spike S protein is shown in purple 

on the alignment below. The amino acid sequence of the Spike S protein of the novel SARS-CoV-2 contains an S-P-R-R 

insert in this region. These extra arginines - poly-arginines (poly-R) - are frequently found in other viruses known to be 

virulent! (Credit : P. Lemercier, Swiss-Prot) 

 

 
 

(2) SARS-CoV-2 could use the human protein TMPRSS2 to activate its Spike S protein and produce the 'fusion peptide': 

o Reference: Cell, 5 March, 2020 (DOI:https://doi.org/10.1016/j.cell.2020.02.052) 

o TMRSS2 and other human proteins known to activate the Spike S protein in UniProtKB/Swiss-Prot 

(3) 3D structure of the coronavirus protein called protease in complex with an inhibitor (PDB-101, publication, PDB). 

  

https://viralzone.expasy.org/987?outline=all_by_protein
https://doi.org/10.1016/j.cell.2020.02.052
https://www.uniprot.org/uniprot/?query=tmprss2&fil=organism%3A%22Homo%20sapiens%20(Human)%20%5B9606%5D%22%20AND%20reviewed%3Ayes&columns=id%2Centry%20name%2Creviewed%2Cprotein%20names%2Cgenes%2Ccomment(FUNCTION)%2Ccomment(TISSUE%20SPECIFICITY)%2Cdatabase(PDB)&sort=score
http://pdb101.rcsb.org/motm/242
https://www.biorxiv.org/content/10.1101/2020.02.26.964882v3
https://www.rcsb.org/structure/6LU7


 

 

(4) A schema (source ViralZone) with the different human and viral targets of the anti-COVID-19 drugs undergoing clinical 

trial. A drug is a small molecule that most often targets a protein involved in a biological process that plays an important 

role in the disease. 

  

https://viralzone.expasy.org/9078


 

 

This material is provided free of charge by the SIB Swiss Institute of Bioinformatics. 

Your feedbacks and suggestions are welcome  

outreach@sib.swiss 

 

How to cite us: 

 SIB Institut Suisse de Bioinformatique 

Christian Sigrist, Alan Bridge, Philippe Le Mercier, DOI:https://doi.org/10.1016/j.antiviral.2020.104759 
 
 

Other SIB web sites to discover Bioinformatics: 
http://education.expasy.org/bioinformatique/ 

https://www.chromosomewalk.ch/ 
http://www.atelier-drug-design.ch/ 

 

http://www.sib.swiss/
http://education.expasy.org/bioinformatique/
https://www.chromosomewalk.ch/
http://www.atelier-drug-design.ch/

