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The picornavirus household is one of the largest virus households known, 

and is composed of nine genera: the rhinovirus, hepatovirus, teschovirus, 

erbovirus, cardiovirus, parechovirus, kobuvirus, aphthovirus, and 

enterovirus. These genera consist of several pathogens, implicated in an 

extended scope of clinical manifestations that affect both worlds and 

animate beings. 

Although frequently mild and self-limiting, picornaviruses could besides be 

involved in more serious conditions, which are proven to be life endangering.

A picornavirus belongs to Picornaviridae household. Picornavirions are little, 

non-enveloped, and spherical in form with a diameter of about 30 

nanometers. They contain a individual stranded, positive sense RNA genome 

that is around 7. 2 and 9. 

0 kilobases long. The familial information that exists in the single-stranded 

positive sense RNA genome is expressed as a individual protein of about 

2000 amino acids1. This primary merchandise of protein synthesis, 

designated the polyprotein, is decently cleaved into the mature viral proteins

by proteases which are found within it. Despite the fact that most infections 

in adult male are de-escalating mildly or asymptomatically, picornaviruses 

can besides be responsible for terrible, potentially dangerous diseases. Even 

though presently there are drugs that are tested through clinical tests, and 

attempts to develop an antiviral that is effectual in handling picornavirus-

associated diseases are ongoing2, no therapy has been approved for the 

intervention of picornavirus infections. Several of import stairss in the 

picornaviral reproduction rhythm, affecting structural every bit good as 

nonstructural proteins have been identified, and the undermentioned 
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treatment will uncover their function in the reproduction of the virus. The 

icosahedrally molded mirid bugs are formed from 60 protomers, where each 

of those is composed of four structural proteins: VP1 ( viral protein 1 ) , VP2, 

VP3, and VP4. The shell of the virus is created from VP1, VP2, and VP3. 

Different assortments within these mirid bugs proteins lead to different 

antigenic serotypes in the picornavirus household. On the other manus, VP4 

is located in the inside portion of the surface and serves in attaching the 

mirid bug to the RNA genome. Uncoating of the virus occurs upon 

destabilization of VP4. 

The surface of the virion shows a quintuple axis of symmetricalness, 

surrounded by a deep depression or canyon3. Covalently attached to its 50-

end, the viral genome has a little protein called VPg, which is involved in the 

induction of viral RNA reproduction. The genomic RNA has a extremely 

structured 50 non-coding part that contains the interna ribosome entry site 

( IRES ) and a short 30 non-coding part, followed by a poly ( A ) piece of land.

Of class some specific picornaviruses ( aphtovirus and some cardiovirus ) 

genomes contain an drawn-out internal poly ( C ) piece of land within the 50 

UTR. The non-coding parts at both terminals play a function in reproduction 

efficiency, virus infectivity, tissue tropism and other regulative activities 

during viral reproduction and translation4. The coding part of the viral 

genome contains both non-structural and structural viral proteins which are 

divided into three primary precursor molecules ( P1, P2, and P3 ) . 

The structural proteins which include the viral mirid bug are originated from 

the P1 part of the polyprotein, while the non-structural proteins are encoded 
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by the P2 and the P3 parts. These non-structural proteins consist of two 

peptidases ( 2A and 3C ) , one polymerase ( 3D ) , one ATPase ( 2C ) and four

other proteins. Even if they are cleaved or move as a precursor, it seems 

that they are involved in viral reproduction. In add-on to these proteins, the 

aphtoviruses and cardioviruses besides code for an L protein at the N-

terminus of their polyproteins. During the binding of the receptor, the mirid 

bug of the virus is destabilized and the release of VP4 occurs5. These 

processs are executed after the viral RNA enters the cytol of the host cell. 

The viral genome plays the function of a templet for both viral protein 

interlingual rendition and RNA reproduction ( Fig. 2 ) . RNA reproduction 

occurs through the cooperation of cellular membranes, and new positive-

strand RNA genomes are synthesized through a negative-strand 

intermediate6. 

These RNA strands are gathered and packaged into new viral structural 

proteins, and work together to organize new viral atoms, which are so 

released from the host cell. Proteolytic processing of the viral polyprotein 

into intermediate precursors and mature proteins could be mediated by 

three peptidases which exist in the L, 2A and 3C proteins ( Fig. 2. 3 ) . 

However, most picornaviruses use merely one or two peptidases. Proteolytic 

cleavage at the conserved interdomain junctions of the polyprotein of all 

picornaviruses is largely performed by the 3C subdivision, which contains a 

chymotrypsin-like cysteine peptidase. 

Aphthoviruses, erboviruses, cardioviruses, kobuviruses, teschoviruses and 

unclassified porcine enterovirus 8 encode L proteins, besides reveal that 
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some of them are proteolytically active. This is proved from the fact that L 

protein of Foot-and-Mouth Disease Virus ( FMDV ) , cleaves at its ain C 

terminus7. Despite the fact that erbovirus ‘ L protein besides has an 

autocatalytic activity, has limited sequence similarities with the FMDV L 

protein. Sing the comparing between picornaviruses with different L proteins,

kobuviruses cardioviruses present no important homology to other 

picornavirus L proteins and do non hold autocatalytic activity. 

L proteins look to be released from the polyprotein by the viral 3C protease8.

Even if 2A protein is encoded from every picornavirus, some structurally and 

evolutionary non related signifiers of this protein seem to be. Among 

Picornaviruss, enterovirus ‘ and rhinovirus ‘ 2A proteins merely, seem to be 

capable of holding an active a chymotrypsin-like peptidase, which processes 

the VP1-2A junction9. In these viruses the 2A-2B junction is cleaved by the 

3C peptidase. In this state of affairs it seems that the opposite occurs, with 

the release of the N-terminus of the unrelated 2A protein of cardioviruses 

and aphthoviruses, which is performed by the 3C peptidase, whereas the 

release of the 2A C-terminus is mediated by a alone co-translational peptide 

scission event controlled by the 2A protein10. Picornavirus 3C and 2A 

peptidases are known to aim cellular substrates except from their function in

the ripening of the viral polyprotein. 

It is by and large believed that the interlingual rendition suppression in 

Picornavirus-infected cells is induced by 3C- and 2A-mediated cleavage of 

host proteins involved in written text, interlingual rendition, and cytoskeletal 

integrity11. A figure of RNA polymerase written text factors including 

Octamer binding protein ( Oct-1 ) , TATA-binding protein ( TBP ) and cyclic 
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AMP-responsive component adhering protein ( CREB ) are cleaved by the 3C 

peptidase. TATA-binding associated factor 110 ( TAF 110 ) , written text 

factor IIIC ( TFIIIC ) , cytoskeletal protein MAP-4 ( microtubule-associated 

protein 4 ) , and the polyA-binding protein ( PABP ) , are besides cleaved by 

the 3C protease12. The aforesaid peptidase in the instance of FMDV induces 

proteolytic cleavage of host cell histone H3 and cleaves the interlingual 

rendition induction factor eIF4G. On the other manus, coxsackieviruses 

interlingual rendition induction factor eIF4G for illustration, are non a 

substrate of the HAV 3C protease13. The picornavirus 2A peptidase is 

besides known to split proteins that are involved in host cell written text, 

( TBP ) , the cytoskeletal protein dystrophin, PABP and the interlingual 

rendition induction factor eIF4G. It is possible that the shut-off of host cell 

written text is greatly involved in the reproduction of picornaviruses14, 15. 

Still, the exact mechanisms by which picornaviruses mediate about complete

interlingual rendition suppression in host cells remain largely undefinable. 

For illustration in PV-infected Hela cells, partial interlingual rendition 

suppression was originally thought to ensue from cleavage of eIF4GI by the 

viral 2A peptidase, although more late was discovered that besides cellular 

peptidases activated during infection have their portion in eIF4GI 

cleavage16. Still, cleavage of eIF4GI seems to be merely partly responsible 

for the interlingual rendition shutoff. This indicates the fact that extra events 

are required to ensue in complete host cell interlingual rendition shutoff. An 

extra factor could be the cleavage of PABP, given that both the 2A peptidase 

and 3C peptidase cleave PABP during enterovirus infection. Additionally to its

proteolytic activity, the ability to specifically adhere viral RNA is alone to 
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picornaviral peptidase 3C ( and its precursors ) . For PV, HRV and HAV 

secondary constructions formed at the 5? terminal of their genomes were 

identified as specific RNA marks for adhering through viral peptidases. 

In the instance of PV, it was proposed that the stable 3C precursor known as 

3CD ( see besides below ) is involved in the switch from interlingual rendition

to RNA synthesis by adhering to the 5? terminal of the viral genome17. 

Polyprotein precursors or treating intermediates frequently have maps in 

reproduction that are different from those of the mature cleavage 

merchandises. An illustration of a molecule exhibiting such differential maps 

is the 3CD merchandise of picornaviruses, incorporating RNA binding and 

peptidase activities that reside in its 3C mediety and the soundless RNA-

dependent RNA polymerase in the 3D sphere. In viral RNA reproduction, 3CD

signifiers a treble ribonucleoprotein ( RNP ) composite with the 5′-terminal 

sequences of genomic RNA and a cellular RNA-binding protein termed poly 

( rC ) -binding protein 2 ( PCBP2 ) or the viral protein 3AB, but besides 

exhibits peptidase activity towards all 3C cleavage sites in the polyprotein18.

Furthermore, biochemical surveies on PV 3C and 3CD enzymes showed that 

processing of the viral mirid bug precursor is in fact more expeditiously 

mediated by 3CD than by 3C. 

3CD is besides able to trans-cleave 3CD molecules more expeditiously than 

3C does, and it processes sites within the P3 precursor more quickly. There 

were no differences found between 3C and 3CD in the processing of a 

nonstructural polyprotein precursor, 2C3AB19. Therefore far, the exact 

biochemical functions of specific 3D amino acid sequences and spheres for 

3CD peptidase activity are weakly understood. Possibly, the structural 
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spheres within the 3D part of the 3CD aid to the improved activity of this 

peptidase toward 3C cleavage sites shacking in the P1 precursor. It is 

possible that 3C or a precursor of 3C enters the karyon of septic cells to shut-

off host cell transcription20. 

Although airing of 3C into the karyon, when nowadays at sufficiently high 

concentrations can non be ruled out, another account seems more likely. A 

individual basic type of atomic localisation signal ( NLS ) was identified in the

3D sphere. Possibly, 3C enters the karyon in the signifier of its precursor, 

3CD, which so generates 3C by auto-proteolysis taking to cleavage of written

text factors. However, the presence of the NLS entirely was non plenty for 

atomic entry of 3C/3CD. This self-implies that other cofactors may be 

required or upon PV infection extra changes in the atomic membrane are 

induced which enable successful atomic translocation of 3C/3CD21. Another 

virus-encoded protein that may modulate polyprotein processing, is the 2C 

protein, that is extremely conserved among picornaviruses and has been 

concerned in a figure of maps during viral reproduction such as uncoating, 

host cell membrane rearrangement, RNA reproduction, and encapsidation22.

It is rather of import to state that the exact function of 2C in these 

procedures is non to the full understood. It was demonstrated that the 

purified 2C protein is capable of suppressing the activity of both the 3C and 

2A peptidases in PV-infected cells. 

It is possible that 2C downregulates 3C activity by physically interacting with 

it, which was demonstrated by co-immunoprecipitation experiments. Mutants

in the amphipathic spiral of 2C, which was proposed to be responsible for its 

membrane binding belongingss, resulted in abnormalcies in polyprotein 

https://assignbuster.com/overview-of-the-picornavirus-family-biology-essay/



Overview of the picornavirus family biol... – Paper Example Page 9

processing of the P2 and P3 part by the 3C peptidase, which confirms a 

possible regulative function for 2C in 3C-mediated polyprotein processing23. 

Geting all this cognition around the proteins of picornaviruses, was at the 

same clip a substrate to construct on strategic programs in order to happen 

ways of intervention of different picornavirus types. Since the genomic RNA 

3I„ noncoding part seems to be a major cis-acting molecular familial 

determiner for modulating picornavirus negative-strand RNA synthesis, 

surveies showed that complete omissions of the genomic RNA 3I„ noncoding 

parts could impact the basic mechanism of reproduction induction which is 

non steadfastly template specific and may trust chiefly upon the propinquity 

of freshly translated viral reproduction proteins to the 3I„ end point of 

templet RNAs within fast membranous reproduction complexes24. 

Surveies in exchanging aminic acids in specific places of specific proteins 

were besides carried out. For illustration mutants into the 3CI„/3DI„ cleavage

site in an infective complementary DNA ringer of poliovirus type 1 by 

oligonucleotide-directed mutagenesis were induced, in order to analyze the 

function of 3CI„ and 3DI„ in viral proliferation and to obtain information 

about the cleavage specificity of 2Apro, and detect differences or similarities 

to the phenotypes of the mutant viruses with that of the parental strain25. 

Surveies on eIF4G1 showed that one activity cleaves eIF4G1 at or really near

the 2Apro cleavage site and the other activity cleaves about 40 residues 

upstream of the 2Apro cleavage site. C-terminal cleavage fragments of 

eIF4GI were purified from septic cells, and a new eIF4GI cleavage site was 

mapped to a alone site 43 amino acids upstream of the known 2Apro 

cleavage site. Further, eIF4GI cleavage in vivo could be blocked by add-on of
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zVAD to PV-guanidine infections, proposing that the same types of eIF4GI 

cleavage activities which are generated in PV-infected cells can besides be 

generated in the absence of virus16. Surveies on suppressing the 

reproduction of particular were besides carried out. Pyrrolidine 

dithiocarbamate ( PDTC ) inhibits proteolytic polyprotein processing and 

reproduction of human rhinovirus by transporting metal ions into cells. 

It seems that PDTC besides inhibits reproduction of two other picornaviruses:

Coxsackie virus B3 ( CVB3 ) , a closely related virus that belongs to the 

genus Enterovirus, and mengovirus, an encephalomyocarditis virus strain 

that belongs to the genus Cardiovirus, and that this suppression is due to the

dithiocarbamate mediety of the compound. Evidence revealed that PDTC 

inhibits reproduction of these two viruses through the break of the viral RNA 

synthesis. Furthermore, PDTC carries Zn ions into cells which play an of 

import function in the antiviral activity mediated by PDTC. 

Surveies showed that PDTC interferes with proteolytic processing of the 

polyproteins of both CVB3 and mengovirus, but that the underlying 

mechanism between these two viruses differs26. In CVB3-infected cells, 

PDTC interferes strongly with the proteolytic activity of 3CDpro, as shown by 

the impaired production of the mature mirid bug proteins every bit good as 

the autocleavage of 3CDpro into 3Cpro and 3Dpol. In mengovirus-infected 

cells though, PDTC had no consequence on the proteolytic production of 

mirid bug proteins or the autocleavage of 3CDpro. PDTC in the research 

workers surprise caused the accretion of a high-molecular-mass precursor 

protein, due to an damage in the primary ‘ break ‘ that usually occurs at the 

2A-2B junction. Having all these informations nowadays, the survey clarified 
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that PDTC disturbs polyprotein processing and reproduction of two groups of 

picornaviruses, enteroviruses and cardioviruses, but the implicit in 

mechanism is different. 

To reason, the enzymes that are involved in the picornavirus reproduction 

have evidently important functions in advancing proteolytic activity. 

Proteolytic processing of viral proteins, have cardinal differences between 

certain viruses. Non-structural proteins give P1 when cleavages occur, 

holding 3C to play the function of the 1 that keeps the procedure traveling 

further on, through Commonwealth of Independent States and trans 

proteolytic cleavages that lie in the interior portion of the cell. 

Protein/polyprotein seems to lend in virus reproduction. 

As antecedently seen, both 2A or 3C are missing the ability to split all the 

available sites, therefore it is an issue that needs to be exhaustively studied. 

2A and L proteases have chiseled places in the viral polyprotein, flanking the

mirid bug precursor, but they are structurally and biochemically unrelated. 

Nowadays non-structural proteins of all sort of picornaviruses ( 2A, 3D, 3C, 

L ) have binary or thousand multiple intents. 2A and 3C inhibit the important 

host maps ( RNA transcription/protein synthesis ) except lending in virus 

reproduction. These enzymes clearly have mostly of import functions in 

easing proteolytic activity during picornaviral reproduction and late it has 

become more apparent that in the proteolytic processing of viral proteins, 

there are critical differences between certain viruses. Therapies which 

combine antiviral drugs with different manners of action and protein marks 

( e. 
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g. peptidase and polymerase inhibitors ) , to cut down the opportunities of 

the outgrowth of drug-resistant mutations, will clear up whether such 

therapies may work for other viral infections and it will continue the demand 

to go on to specify and qualify extra virus-encoded proteins as marks for 

antiviral therapy. 
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