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Abstract:

Norovirus is the major cause of nonbacterial epidemic gastroenteritis, being highly prevalent in
both developing and developed countries. Despite of the available monoclonal antibodies (MAbs)
for different sub-genogroups, a comprehensive epitope analysis based on various bioinformatics
technology is highly desired for future potential antibody development in clinical diagonosis and
treatment. All the sequences of the main antigen, capsid protein VP1 of norovirus were
systematically studied through bioinformatics technologies at sequence and structural level with
emphasis on the epitope area. According to the structures, the potential epitope regions were
predicted as well. Combining the previous reports of known epitope regions for VVP1 portein, the

epitope characters were discussed among devious noroviruses.

1. Introduction

Norovirus is a category of small non-enveloped icosahedral viruses from Caliciviridae family
with diameter of ~38 nm. Despite of the low mortality, approximately 50% of all gastroenteritis
outbreaks have been reported to be caused by norovirus[1]. Actually it is the major cause of
nonbacterial epidemic gastroenteritis in both developing and developed countries [2], since being
firstly described in 1968 during an outbreak in an elementary school in Ohio[3]. Fast diagnosis
and treatment is critically needed in clinical cases. Genetically, norovirus have been classified
into five genogroups according to the difference of capsid protein sequnces (genogroup | [GI] to
genogroup V [GV]). Among the five of them, only GI and GlI types can infect human to cause
norovirus outbreak cases in community. 25 different sub-genotypes have been further identified
for GI and Gl [4]. Sub-genogroup of Gll.4 has been frequently detected as the major pathogen
for most reported cases [5].

The genome of norovirus involves a ~7.5 kb positive-sense, single-stranded RNA with three
open reading frames (ORF1~ORF3) [6]. ORF1 is over 5 kb and occupies the first 2/3 of the
genome. A 200 kDa polyprotein was encoded by ORF1 which can be autoprocessed by a virally
encoded protease to yield the non-structural viral replicase proteins essential for viral replication.
Then ORF3 encodes a 22 kDa small basic structural protein possibly packaging the genome into
virions [7]. At last, ORF2 encodes the major capsid protein VP1, 57 kDa, also believed to be the

major antigen protein for the virus. VP1 protein includes the shell (S) domain which is highly



conserved among different noroviruses and the protruding (P) domain with N-terminal P1,
C-terminal P1, and P2 parts. The P2 domain was reported to be the most protruding and diverse
among different norovirus groups [8], indicating its critical function in interacting with host.

Due to the lack of a suitable cell culture system or animal model, the study of norovirus was
greatly hampered initially. But recently a significant advance has been achieved by using
virus-like particles with the expression of the viral capsid protein in the baculovirus expression
system [9]. With this method, the capsid protein of norovirus can be expressed in an Escherichia
coli system with the immunological resembling to the native capsid protein.

To differentiate the many sub-groups of virus quickly, several monoclonal antibodies (MADs)
have been developed based on E. coli-expressed norovirus capsid proteins [10].

Although most of the binding epitopes recognized by MADbs for norovirus were reported to be
located conservatively in the C-terminal P1 domain, different binding characteristics have been
reported for these MADbs in previous research works [11, 12, 13]. One study showed that a
MADb14-1 could recognize 15 recombinant virus-like particles (GI.1, 4, 8, and 11 and Gll.1 to 7
and 12 to 15) and show the broadest recognition range of any existing MADb to norovirus proteins
[11]. The binding sites were at the C-terminal P1 domain of VVP1 protein (amino acid positions
418 to 426 and 526 to 534). In another study, 10 strains of noroviruses (4 in Gl and 6 in GlI)
were recognized by a group of MAb obtained from orally-immunized mice [14]. Also there were
Mabs whose binding sites are besides the C-terminal P1 domain. In one study a cross-reactive
MADb between human GI and bovine Gl was reported [15]. Recently, a MAb N2C3 recognizing
genogroups I, II, 11l and V was reported [16]. This is the first to report a cross-reactive
monoclonal antibody which is able to detect both human and animal-associated norovirus. The
binding site of N2C3 was in the in the beginning section of VP1 *>WIRNNF®.

From the above reviews, it can be seen that some antibody can just recognize one specific
sub-genogroup of norovirus, and some own the multi-recognition activity for several
sub-genogroups of norovirus. There is still no antibody seen which can recognize all the human
infected strains, like all Gls and Glls. On the other hand, the previously reported epitope mainly
focuses on the C-terminal P1 domain , but there are indications that the N-terminal of VP1 may
also be important area to induce antibody binding. Are these epitope areas closely related? We

need to investigate their structural or conformational epitopes. Considering that the virus is



keeping mutating and the epitope area at VP1 protein might change significantly especially in the
3D structure so that the known antibody may no more be able to recognize, it is necessary to
systematically study the various features of all known VP1 proteins of norovirus sequences,
especially those human infected groups (GI and GII groups). However, there is no report being
seen to investigate the similarity and difference between the epitope regions of different
sub-genogroups of norovirus. In the mean time, a comprehensive and comparative analysis for
the epitope regions can be made between diverse sub-genogroups, with the development of
bioinformatics technolgy. Such work may provide hints to formulate future antibodies targeting
one or overall sub-genogroups of norovirus.

In this study, we collected the VVP1 sequences of norovirus for GI and GII sub-genogroups. With
homology modeling, the 3D structures of these noroviruses have been generated. According to
the modeling 3D structures, SEPPA was used to predict the potential epitope regions. Combining
with the previous reports of MADs for the norovirus, the binding character was discussed among
diverse noroviruses.

2. Materials and methods

2.1 Sequences and Sequence Analysis

A total of 18 full-length human norovirus capsid protein sequences were downloaded from
GenBank, including 7 GI (ABW74128, ACN32270, AAS86780, ACU56258, ACX33982,
ACV41096, ADB54834) and 11 GIlI (AAL13016, BAG68716, ADK23787, AEG79292,
ABC96332, ABL74397, ABL74391, ADE28721, ACX85810, ADZ24003, ACX81355). The
genotypes include Gl.1, 2, 3, 4, 8 and GlI.1, 2, 3, 4, 6, 7, 12, 13. The homology of the sequences
was aligned using biosoftware DNAstar (Version7.1) and MegAlign with the default parameters
of programs. Phylogenetic tree was constructed using MEGA3.1..

2.2 Protein 3D structure modeling and Conformational Epitopre prediction

The 3D structures were modeled for 7 Gl and 11 GlI norovirus VP1 proteins. From the PDB
database, we get the 3D structures of GIl.1, GIl.4 and Murine norovirus 1 as the template
structures. Protein modeling was performed with program Modeller 9.9 and default parameters

(http://www.salilab.org/modeller/9.9/release.html, [17]). The modeled 3D structures of capsid

protein of norovirus were submitted to the protein antigen spatial epitope prediction webserver

(SEPPA) for predicting the possible spatial epitopes with the default threshold. The predicted
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epitope regions were mapped to the protein sequences of VP1, and the ClustalX software
(version 1.83) [18] was further used to make a multiple sequence alignment for the epitope
regions of various subgenotype of noroviruses. The results were processed using the BioEdit
software (version 7.0.5.2;) [19].

3. Results

3.1 Sequence similarity of noroviruses from different sub-genogroups.

The 18 full-length protein sequences of noroviruses capsid proteins have been downloaded from
NCBI. With the sequence alignment, we detected the sequence similarity between these
sub-genogroups capsid proteins. According to the sequence similarity, GI sub-genotype and Gl
sub-genotype were clustered to the divided branches in the phylogenetic tree analysis. The
sequence similarity for 7 Gl-type sequences was 64.5%-100%, and the similarity for 11 GlI-type
sequences was 63.1%-95.2%. The similarity between Gl and GIlI sub-genogroup is about
40.9%-47.4% (results are not shown). The similarity between sub-genogroups is expectedly
lower than the sequence similarity among each genogroups. According to the sequence
alignment results, the sequence mutations mainly distribute in P2 domian for both GI and GlI,
which is agreeing with previous reports.

Compared with GI, we found that the GII genogroup had four deletions in the VP1 region,
including, **GAS® and A% in the N-terminal domain, *°GS™® in the S-domain and ***GA®* in
the C-terminal P1 domain, respectively. At the same time, exclusive insertion segments have also
been observed on some sub-genotypes of Gll. GI1.3 and GI11.6 both had a 16 amino acid insertion
fragment at 304-319 position in sequence, and the sequences of insertion segments are different
with each other for GII.3 and GII.6. As the most prevalent genetic cluster of norovirus, the
sequence of Gl1.4 has also a special segment of a 5~6 amino acid insertion at 417-421 position in
sequence which have not been observed for other sub-genotypes in GlI genogroups. For the Gl
genogroup, we have not observed the insertion in sequences. Depending on the sequence
alignments, the sequences of capsid proteins show the obvious difference between GI and GllI.
For sub-genogroups of GI1.3, Gl1.4, and GII.6, there are the exclusive insertion fragments, as can

be seen in Figure 1.
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G11.6(304-319); unique inserted fragment of GI1.4 at 417-421

3.2 3D structures of norovirus capsid protein

The 3D structures of 21 norovirus capsid proteins were selected as templates for homology
modeling, including 3Q39, 3Q3A, 3Q6Q, 3Q6R, 3R6J, 3R6KA, 2ZL6, 30NU, 3LQ6, 3M81,
2GH8, 20BS, 30NY, 3PA1, 3PA2, 3SEJ, 1IHM, 3PUM, 3PUN, 3PVD, 3Q38. With these
templates, the 3D structures of 18 representative capsid proteins have been homologically
modeled.

The modeled structures of VP1 protein were submitted to SEPPA to detect the potential
conformational epitope positions. The prediction results were summarized in Figure 2, and the
residues in conformational epitope regions have been highlighted with yellow. As we can see
from the results, the predicted conformational epitope regions mainly concentrated on N-terminal
(1~96), Middle Part (298~305, 355~375) and C-terminal (560~570). With consideration of the
flexibility for protein structures at the N-terminal and C-terminal regions, we focused our
analysis on the middle part. In general, the positions of potential conformational epitope regions
on sequences are similar or adjacent to each other for GI and GlI genogroups. We can find two
common epitope regions on sequences (Epi 1: 298~305, Epi 2: 357~374) for Gl and GllI
genogroup, and also found an exclusive epitope region for Gll genogroup (Epi_3: 395~406). We

have mapped the conformational epitope regions to the Figure 3.
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ABKTAIZS  WOOASEDATS SYDGASGAGQ LUPEVNASDP LOWDPYAGSS TAYATAGIVY PIDPWITNNF VAPOGEFTT SPNNTPGOVL FRLSIGRILY PPLUILSCNY  NGHVGNMEVE DLAGKAFTA GKLIVSCIFP GFUSILTIA GATLFFIVIA DVRTLDPIEY PLEDVAVLY MORNGQIM KLYCMLYTFL KIGHGIG—D  SFVYIGRYMI CPSPOFNFLF LVPPIVEGKT RPFTLPNLPL SSLSRSRAPL PISGVGISTD WOSVGFQW: RCTLDGRLYG TTPVSLSHVA KING—TS
ACNSZZT0 WOOSKDATS SYDGASGAGU LYPEVKASDP LUDIVAGSS. TAYATAGIVN PIDFRLINNE YQWNGEPTI SINNTRGOVL FDLSIGRILY PPLLILSONY  NGWYGNMRYR BLAGRAFTA GRIISCIPP GRGSINLTIA GATLFYIA OVKTLDPISY PLEDVRNYLY ESORNGOI KLYCULYIPL MIGGGIG—0  SPYWAGRIMY CPSPORNFLF LYPPIVECKT RPPILPNLPL SSLSNSRAPL PISGUGISFD NVGSVQRONG RCTLDGRLYG TTVSLSUVA KIRG-—-1S
AISSSTS0  WOUSKDAPT SPIGASGAGY LUPEANTARR ISIOPVAGAS TAYATAGUVN MIDPRIFXXF VOWQGEFTT SPNTGOLL FDLQLGRILY PFLANISQS  NGHVGNWRVR TLLAGKAFTA GKITICCVPP GFDARILTIA GATLFPHLIA DVRTLERYEL, PLEDVRNVLY FNSSQPOPTM RINANLYTPL KTOGGSOGTD  AFYYAGRVLT CPAPDRSFLF LYPPSYEGKT RYFSVPNIPL KDLSRSRVPY PIGGUFUSED VNGSVGFQNG ROQTDOULLS TTPVSLSGLC KIRGKT-5§
ACUSG2SS  BBASKINPY SADGASGAGQ LYPEVTAD® LISEFVAGPT TAYATAGURN WIBFRIVNY VGSPQUEFTE SINNTIGOIL FOLGLGIILY PPLSHLSGNY  NCWGNMRYR [LLACNAFSA GKIIVOOVPP CFISSSLTIA GATLFFHYIA DVRTLEPIEN PLEDVENVLY HTNO-NGPTM RIVCULYTPL RTCOGSCNSD  SFYVAGRYLT APSSDFSFLE LYPPTIRKT RAFTVPNIPL QILSNSEPPS LIGIVILSFD ASGVVGPOWG RCLIDGOLLG TTPATSCALE WVRKI--NG
SNEPVAGAA TAATAGRVY. WIBPRTINNY YQWPQGEFTT SPANTPGOVL FILGIGPILY PRLSHIAGHY  NCWQOBYK VLLAGNAFTA GRITISCIPP CEAAGNPSIA GATWFFHYIA DVRVLEPIXY PLEDVRNVLF ENNO-NTPTM RIXCMLYTRL RASISSSGTU  PPYLAGRVLT CPSPDFSFLF LVPFVECKT KPFSVESLPL NTLSNSRVES LIKSMMISSD HQMVGFNG RYTLIGALOG TTPISASQLC KISTSYEHAN
Y1006 WODIASKDATP SADGATGAGQ LYPEVNTADP TPIDFVAGSS TALATAGRVY LIDFWIINNF YQUNIGEFTI STINTRGOVL FOLGIGRIILN PFLSHLSGHY  NGHYGUURVE WLAGNAFTA GRVIICCVPP GRUSRTLSIA GATLFFAYIA VRTLDEY PLEDVRKYLY H0-TQPTM NLLCMLYTPL BTGHASGGTD  SFYYAGRVLT LYPPIVEGKT RPFIVENIFL KYLSNSRIPY PIEGKSLSFD QIOWGRONG RCTIDGOPLG TTFY: 1
AB5(S3  JOMSKDAPT MDGTSGAG LYPEANTAEP LPIKFVAGAA TAVATAGQV MIDPRLINF VOUPQGEFTE SPNTRGDIL FOLGIGRLN FRLAMISRYY  NGIVGRORNE DLAGNAFSA GRIIVCCIPP GFSSGSISIA GATFFHYIA DVEVLEPIDV FLDVRNYLF FIVO-NFOTM RLLCMLYTFL. RSGTSSGTD  PRVLAGKVLY CPIFDFSFLF LVPPUIEGRT KPPSVPSIFM NLISNSRVSY LIDGUWSND GNGVPGRQNG RYTLDGALGS TTTVSAACYA IMRLRIFXN
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MLI0IS  MEMASNDAAP SXD-—GANG LYPEVNN-ET MALEIVAGAS [AAPLIGONY VIDPIRMKF YGUNGEFIY SPNSIGEIL LNLELGIELN PPLUILSRNY  NGYAGGVEVQ VLLAGKAFTA GKLVFAAIPP HFFIENUSPG QUINFPHVII OVRTLEFVLL FLPOVRNNEF HYMGEPEPRM RLVAMLYIPL B—SNGSGUD WFTVSCRYLY RPSFDFDFNY LYPPTVESKT KPFTLPILTI GELSASRFPA PIDELYISFN EGLVYGRVG RPTLDGELLG TTQYPSYIC SLAGRINANL
BAOGSTIG  WKMASDAP STD-—GAAG LPESSN-EV MALEFYAGAA LAPYTGQTY TIBPRTRANF YOUPSGEFTY SPRNAPGEVL LNLELGHELN PILULARNY  NCYAGGMENG VWEAGNAFTA GKLNFAMVFP IFFVENLSPG QITWAIVT] DVRTLEVLL PLFOVENNEY MMGRIOPRM RIVAMLYTFL R-SNGSGUD  VFTVSCRVLY RPSFDEDFTY LVPFIVESKT PV SIDQNISA EVISVQUQG ROTLGELGS TGLAKSGIC AFKGEVTANL
NKZSTST  MOUSNDATP SWD—GANG LYPEISN-EA NUDPVAGA LANPLTGAG [IDPRLINNF YQUPGGEFTY SPRASFGEVL LNLELGPEIN PYLALARYY  NGYAGGFEVG WLAGSAFTA GKITFAATFP NFPIONLSAA QITMCFHIVIY OVRGLEPVM. PAFUVRNNFF MYSQGSOSEL RLYAMLYIPL B -ANNSGOD  VFIVSCRYLT RPSFDFSPAF LVFPIVESKT KPFILPILTL SEMSNSKFPY PIDSLITSFT ENVYOONG RVTLDGELYG TTGLLPSQIC AFRCYLTRST
ABCOGTI2 MOWPNIASE OG- STAN LUPEVKN-EV NULEPYVGAA TAAPVAGOG VIDPRTRXNF YQUPGGEFTY SPRNAPGE(L WSAPLGROLX PYLSHLARNY  NGYAGGFEVG VILAGNAFTA GKITFAWFPP NFPTEGLSPS QYTWFFIITIY DVRGLEFYLI PLPOVRNNFY RYMGSNOSTT KLLALYTPL R—ANNAGOD VETVSCRVLT RPSFOFDFIF LVPPIVESKT KPFIVPILIV EENTNSHFPI PLEXLFICS SAPVVGRMG RCTTOGYLLG TIQLSPYSIC TPREENTULP
MIOUSSDAXP OG- STAY LUPEVKN-EY MULENVGA LAUVAGGY YEBIPRTII YQUISCEFTY SPNAPGELL WSAPLGRILY PILSHLARE  NGYAGGREVG VILAGAFTA GKIIFASVIP KFPTECLSPS GVTMFPIILIY DVRGLETVLI TLIDVRNNFY VGSNDPTI KLLAMLYTPL VFIVSCRYLT RPSPOPDFIF LYPPIVESKT KPFSYPLLTY EBMTISRIPE PLXLFIGES SAFVVGROWG RCTTDGOVLLG TIQUSPYNIC TRRGOVTIEA
WOGSDANP SD6—SA LIPEVRN-EY KALEPYVGAN [APVAGOGN VIDPRTRNNF VGSPGGEFTY STAPGEIL WSAPIGRLY PIISHLARY  NGYAGGITENG VILAGMAFTA CKLIFAGFPP KEPIECISPS QVIMFRILIY DVHQLEWLL VFIVSCRYLT RPSPOSDFIF LVPPIVESKT RFFTVPILIY EEMTWSRFPI PLEKLFIGRS GAFVYGPQNG RCTTDGVLLG TTQLSPANIC TRRGINTIEA
MEUASNDANP SDG—SAAN LYPEVKN-EY NALEFVAGAA LAAPVAGOQY VEDPRTRNNF FQUPGGEFTY SFRNAPGEIL WSAPLSFULN PRISHLARYY  NSYAGGHEVQ ¥ILAGNAYTA GKITFAWYPP NFPIEGLSPS GVINFTIIIIY DVEGLEPYLY VFIVSCRYLT RPSPOFOFIF LVPPIVESRT KPFIVPTLTV EEMTRSRFPI PLEXLFIGRS SSFVVGRONG ROTTDGVLLG TTQLSPANIC TRRGIVINEA
MERASYDARP SXI—GAAN LIPEANN-EV NALEFVVGAS [APVYGOQY 1IDPRTRENF VOAPGGEFTY SPRNSFOEML LNLELGPELN PYLSHLSRNY  NGYAGGHGNQ WWLAGNAFTA GRITEANVPP HFPYENISAA QITMCPVIY DVRGLERAL VFIVSCRYLY RPAPOFEFTF LVPPIVESKT KPFILPILTL GELSNSRFPA PIDMLYPDRN EGTVVGRQNG RCTLDGTLG TIQLVPIQIC AFRGTLEGAT
MEOASKDAAP SNI-—GAN LPEINN-EY. MPLEFVAGAS LATIVIGGGY LIDPRIRNNE YQUPAGEFTY SFRNSIGEIL LILFLGPELY PYLANLARYY  NGHAGGNEVQ IVLAGNAFTA GRIIFAALPP GFPYEMSPS QITWCFHYI] OVRGLEPVLL VFIVSCRYLT KPSPOFERTF LYPPIVESKT KGFTLPTLT SEMTNSRFFY PVEMITARN ENGVVGPONG RVTLOGELLG TTPLLAYNIC KEKGEVIAKN
WMOUSKDALP KO- GANG LYPEVN-E1 NALEFVAGAS [AAPLIGONY VIDPRTRLYF VQUNGEFTY SFRNSPGEVL LNLELGTELY PRLANLSRY  NGYAGGVEVQ VLLAGNAFTA GLYFAASPP NFPLENISPG GLTWFPIYI] DVTLEIL VFIVSCRVLT RPSPOFDFNY LVPPIVESKT KFFTLPILTT GELTRSRFFY PIDELYISPN ESLYVGRNG RCALDGELGG TTQULPTAIC SPAGRINGKY
WOUSNDATP SO0 GANG LYPEINN-EY NULEFVAGAS TANWVYGQS TIDPRTRNNT YQAPAGEFTY STRNSPGELL LOLELGPELN PYLAMLARYY  NCHAGGNENG IVLAGNAFTA CKILFAMIPP SFPYEMSPA GLTWCTHVIY DVRGLEFYL PFDIRNVFY RYMNSPEL RYAMLYIPL R--ANGGID  yFIYSCRYLY RPSPORGFTF LYFPIVESKT KNFILIVLEY SEMTNSKFFY VLDGAYTSIN EXITVGRONG RCTTDGELLG TTTLAEYSIC NPRGTMARN
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Figure 2 : The result of sequential alignment for norovirus capsid proteins (the potential spatial
epitope are highlighted in yellow). The above 7 sequences were GI, and the below 11 sequences

were GllI.

Epi_1

Figure 3: The spatial epitope of norovirus capsid protein. The 3D structure of norovirus capsid
protein is displayed as the ribbon mode, and the common and exclusive spatial epitopes for Gl
and GlI have been mapped to the 3D structure. Two common epitope regions (Epi 1: 298~305,
Epi 2: 357~374) for Gl and GII genogroup have been highlighted in yellow color and surface



mode. The exclusive epitope region for GII genogroup (Epi_3: 395~406) has been highlighted
with red color.

4. Discussion

As to the norovirus, we have discussed the similarity and difference between the sequences and
conformational epitopes of capsid proteins for Gl and GlI genogroups. With the comparison
results, we found the exclusive insertions on sequence for GI1.3, Gll.4, and GII.6. As to these
exclusive insertions, it is more interesting that their spatial positions on the VVP1 protein are close
to the epitope regions. The exclusive insertion for GI1.3 and GI1.6 sub-genogroups is close to the
common epitope regions, and the exclusive insertion for Gll.4 is close to exclusive epitope
regions for GII genogroup in 3D structure. On the other side, more and more reported cases of
norovirus have been confirmed to be sub-genotypes Gll.4. As to the sub-genotype of Gll.4, with
the comparison of the potential conformational epitope, we also find that there are some special
usage of amino acids on sequence, such as **'WSAP?* 181K, ?*'E and %*'S for G11.4 and ®'LNLE®,
18R, 21G/S and 'E for other Glls. These residues are exposed to the solvent and near the
epitope regions in 3D structures. (It’s hard to determine how such spatial distribution for these
sequence insertion will contribute the specific antigenicity for these sub-genogroups norovirus
without further investigation. But such insertion will affect recognition between antibody and
epitopes undoubtedly.

Several MAbs have been reported to be used to detect different sub-genogroups of E.
coli-expressed norovirus capsid proteins in clinical samples of norovirus infections [10]. Most of
the binding epitopes recognized by MADbs for norovirus were located conservatively in the
C-terminal P1 domain, and different binding characteristics have been reported for these MAbs
in previous research works [11, 12, 13]. The MAb N2C3 can recognize the segment of
S\WIRNNF® as the epitope regions for GI, GlI, GIIl and GV [20]. Another antibodies of 1B4
and 1F6 can recognize 87-103 for Gl and GlI [10, 21].

From our results, we also find that there are some common epitope regions with the similar
chemical character and spatial position on the surface of capsid proteins of different
sub-genogroups noroviruses. This may be the reason that some monoclonal antibody can
recognize various noroviruses in genogroups | and Il. In previous research, the recombinant

virus-like particles (VLPs) have been wildly used as an immunogen to stimulate and prepare the



monoclonal antibody [20-22]. VLPs is the end-product of a 58 kDa protein by the expression of

norovirus capsid protein in the baculovirus translation system. Now, the comparison between

sequence, structure and potential epitope regions remind us that we may find some common

segments in the epitope regions of norovirus and testify the feasibility of this common segments

as the linear peptide to stimulate the corresponding antibody with a binding affinity.

In this work, the epitope of capsid protein VP1 was in-silico investigated for norovirus at

sequence and structural level with comparison to known experimental results and domain

knowledge. It can be expected that, with the fast development of computational immunology

tools, the bioinformatics pipeline will be more and more critical to vaccine design.
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