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Abstract:

Background: Group A rotavirus is the leading cause of gastroenteritis among children worldwide and accounts for 872000
hospitalizations, 3270000 outpatient visits and predictable 78000 deaths annually in India. As the disease burden is
more common in low income countries including India, monitoring and detection of the circulating strains of rotavirus
needs to be monitored. This study emphasis the genetic relatedness among G2 rotavirus strains that was analyzed during
the study period in and around Chennai, Tamilnadu during pre-vaccination era.

Materials and Methods: We collected fresh stool from child < 5 years admitted with acute gastroenteritis (AGE) admitted
to hospitals. Rotavirus infections were detected by enzyme immune assay. Positive rotavirus isolates were genotyped
using semi-nested type-specific multiplex PCR for G and P types and were sequenced. Phylogenetic analysis of VP7 genes of
G2 were carried out and the variations between strains isolated globally were documented.

Results: Group A rotaviruses was detected in 77 (39.48%) samples and samples of G2 was identified in more
percentage and results indicated it would be re-emerging strain/genotype. The deduced amino acid sequences of the
antigenic regions of VP7 exposed substitutions at various positions correlated with changes compared to other strains by
phylogenetic analysis.

Conclusion: Since rotavirus is transmitted through oral-fecal route and monitoring of environmental cleanliness is of
mandatory to cease the spread of this deadliest viral agent and covering single genotype/strains before the pre-

vaccination era will have to be modified with respect to the circulating strains as vaccine candidate.
Keywords: Genetic Diversity, Genotypes, Phylogenetic Analysis, Severity of Diarrhea, RT-PCR, G2.

Introduction

Rotaviruses are triple-layered units of the Reoviridae
family that comprise 11 segments of double-stranded
RNA. Outer-layer is poised of VP7 and VP4 proteins,
encoded by gene segments 9, 7, or 8 (that depends on the
strain) and 4, respectively. The outer capsid is made of two
proteins, VP4, also named “P protein”, and VP7, also
known as the “G protein”, which define the “P” and “G”
serotypes of the virus, respectively. Both are key
neutralization determinants on the surface of the virion.
The inner capsid is made of the VP6 protein, the most
abundant and immunogenic protein in the virion. NSP4 is a
viral enterotoxin which induces diarrhea and was the first
viral enterotoxin discovered. [1]

Rotavirus enteritis is generally an easily controllable
disease of childhood, but in 2013, 37 percent of deaths
due to diarrhea and 215000 deaths worldwide has been
caused by rotavirus. [2] Most of the deaths occurred in
developing countries [3] and incidence and severity of
rotavirus infection has declined significantly in developed
and countries that have included rotavirus vaccine to their
routine immunization schedule programs. [4, 5]

However, the results of many studies have been
incomplete due to the limited availability of MAbs specific
for types other than G1 to G4, the relatively low sensitivity
of the method due mainly to the requirement of intact
virus particles, or to the existence of monotypes or
antibody escape mutants within the different G types.
Monotypes within G1, G2, G3, and G4 rotaviruses react
with different degrees of affinity against different panels
of G-specific MAbs. [6]

Early microbial exposure and pediatric malnutrition result
in an estimated 2.4 to 3.3 million childhood deaths due to
diarrhea per year in developing countries. Efforts to
improve sanitation and provide clean water have not
decreased the high mortality due to rotavirus infection
in developing countries and preventing infection within
the first 2 years of life, when rotavirus disease is most
life threatening. [7] Rotavirus immunization amid the Asian
population would forestall about 110,000 deaths, 1.4
million hospitalizations and 7.7 million hospital outpatient
visits. In fitting together to this study, there are two
important questions: (i) will the G2 strain DS-1, isolated in
1976 and included in bovine-human reassortants, confer
enough homotypic protection to protect against the
G2 strains currently in circulation and (ii) will a monovalent
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vaccine elicit enough of a heterotypic response to even
protect against G2 strains

Rotavirus has an incubation period of 1-3 days and the
gastrointestinal disorders usually resolves within three
days if treated and the temperature of patients were
recorded to be >39°C. There has been considerable year-
to-year variation among the circulating G-P types,
wherein G1P[8] was predominant in 1998 (42% of
samples) and in 2002 (26%), G2P[4] was the strain that
was most frequently detected in 2000 (26% of samples).
[1] There are at least 32 types of G and 47 types of P
serotypes of human rotavirus where G1P[8], G2P[4],
G3P[8], G4P[8], G9P[8] and G12P[8] preponderates the
infections amid humans. [8]

The aim of the present study was to analyze the circulation
and commonness of human rotavirus genotypes in and
around Chennai among hospitalized children under five
years of age owing to gastroenteritis with focus to
reemerging G2 strains.

Materials and Methods
Sample collection

Stool samples has been collected from 195 children less
than five years of age admitted to hospitals due to acute
gastroenteritis as per case definition by WHO, during
January to December

2015. This study was approved by Institutional ethical
committee.

Children who developed diarrhea and dysentery after
admission or more than 14 days of symptoms and
neonates were excluded from this study. To our
knowledge we came to know that the children admitted
were not exposed to vaccination for rotavirus during the
study period The stool samples were diluted with distilled
water to 10% suspensions and clarified by centrifugation
at 10,000g for 10 min. The supernatant were collected and
stored at 30°C until used for the detection of group A
rotavirus.

Sample processing

A 10% (v/v) suspension of antigen-positive stool samples
was prepared in phosphate- buffered saline (PBS). The
fecal suspension was vortexed and centrifuged at 3500g
for 15 min at

4°c. By using QIA amp viral RNA Mini Kit, Qiagen GmbH,
and Hilden, Germany, - 140ul of the supernatant was then
used for RNA extraction according to manufacturer’s
instructions. Genotyping

Extraction of RNA from samples that tested positive for
rotaviral antigen were subjected to RT-PCR for detecting
VP6 using viral RNA kit (QIAgen Gmbh Hildem,Germany)

which yielded a PCR product of 336bp. Before addition of
RNA to RT-PCR mix, sample RNA was subjected to
denaturation at 95°c for minutes followed by immediate
incubation in ice for 3 minutes to separate double strand
and this single strand was used as template for RT-PCR to
amplify VP6 gene using Invitrogen one step RT-PCR kit.

G/P genotyping

Those that were positive for VP6 were subjected to
genotyping using semi-nested primers for RT-PCR to
amplify VP4 and VP7 for G and P genotyping using
multiplex PCR primers as described. In the first round PCR
881bp region of VP7 gene was identified using VP7-F and

VP7-R primers, then the first round product was used for
second round along with mixture of

VP-7 F and specific reverse primers towards

G1,G2,G3,G4,G8,G9 G10 and G12 genotypes

[20]. For P genotyping a region of 876bp of VP4 was
amplified using con2 and con3 primers and first round was
used as template for second round where con3 was used
as VP4-F and mixture of P[4], P[6], P[8], P[9], P[10] and
P[11] were used as VP4-R primers. [1]

Phylogenetic Analysis

The VP7 gene sequences of the human G2 rotavirus strain
were downloaded from sequence database NCBI
(www.ncbi.nlm.nih.gov) and evaluated. All the sequences
were assembled by use of the MEGA (version 7) program
[9] and multiple-sequence alignment was conducted with
the ClustalW program for the major coding regions of the
VP7 gene for Human rotavirus isolates. Phylogenetic tree
was constructed by using a Neighbour-joining and
bootstrap analysis (n _ 1,000) program to determine the
best fits for the VP7 genes. Major branches with bootstrap
values of

>45% were identified as distinct groups. The amino acid
sequences of the selected VP7 genes were downloaded
from the protein sequence database of NCBI and the
multiple-sequence alighment was conducted by ClustalW
program to identify the mutations in different positions by
comparing the protein sequences with the corresponding
sequence.

G2 along with P[4] and other strains of rotavirus
nucleotide sequence isolated from Chennai and
surrounding population has been submitted to
GenBank and obtained accession numbers from
KY774435 to KY774443.

Results

During the study period we detected 77 cases out of 195
(39.48%) was found to be positive for rotavirus by antigen
and multiplex PCR detection. It was noticed that G2P[4]

103 |Page



International Journal of Medical Science and Diagnosis Research (IJMSDR) ‘

‘ Ponnambalam Arun et al, ‘
alignment shows that our current isolated G2 strain has

(18.1%), followed by G9P[4] (17%), G4P[4], G1P[8], G3P[8],
G1P[6], G9P[9] and G9, G1 with P untypables and P[4] with multiple mutation in its amino acid residue of the antigenic
G untypables and unusual strain G12P[6] and G2 with P regions B (amino acids 102 and 115) and E (amino acids
258-261) where threonine is replaced by alanine and
by

untypables which we found to be re-emerging strain in this
study period. valine by isoleucine and valine replaced

. . . . phenylalanine, glutamine by lysine, arginine by glutamic
Phylogenetic analysis for genetic relatedness (Figurel) has acid and leucine by isoleucine. (Figure 2 and 2a)

been done and the results from multiple sequence
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Figure 1:
Phylogenetic analysis of the VP7 deduced amino acid sequences of African serotype G2
strains.The evolutionary history was inferred using the Neighbor-Joining method [1]. The optimal tree

with the sum of branch length = 0.13921765 is shown. The tree is drawn to scale, with branch lengths
in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The

evolutionary distances were computed using the Poisson correction method [2] and are in the units of
the number of amino acid substitutions per site. The analysis involved 57 amino acid sequences. All
positions containing gaps and missing data were eliminated. There were a total of 261 positions in the

final dataset. Evolutionary analyses were conducted in MEGA7 [3]
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ARMATTTT .1/ Chennal/ ra1e/E2 WP TEACKE ISDNENENTE SOLF L TEGME TGS Y FROVRD 1ze
ANMEESEB_ 1/ Braril:Fara. Ananindoua QUL - S8-F1/2R0R/E20[4] WYPTEACKE ESONENENTL SOLF L TKGHP TGSV FEDVRD 1ze
aFsnlise. 1/ BangladeshMzisszen sfeara] YYPTEARKE ESDMEREN TLSOLF L TGP TGSU Y FEDYRD 128
AEWS53415.1/Bangladesh/ 2085/ 62 [2] YYPTEAKKE LSUNENEN TL SQLE L TRGWF TGSWY FEOY RO 1ze
AaP3BESI. 1S Indias 2062 62 WYPTEAKNE ISDMEWENTL SOLF LTE P TGS Y FRDVRD Aze
AFSS51I1H.1fBangladosh 2a1es62F [2] WP T EAKNE DEDNEREN TL SOLE L TR GMP TGS F KO NG aze
BASE1I7E. 1/ Turkcy/ 2087 -18/G2 YHFFTEAK NE ISDHEAENTL S0LFL THGMP TGS Y FEOVRD aze
AHTO1225 1/ ScuthEfricasGa- Rankuma . Gautong MMRC - DERLIL61 28/ EeR (4P 2] WYPTEASKE I SONEREN TL SOLF L TRGRP TGS U VFEDYHRD 128
ACF5A7EL . 18angladeshy 20as G2r]a] WP T EAKME CEDNERENTL SOLF L TGP TGS WY EKDVRD 1ze
ASEALTIE. 1S India/ 2813 a2 WYPTEAKKE LSONENENTL SQLF L TEGMP TGSUYFKOY RO a1ze
ABWE3433. 1/ Bangladosh /1981 5G2 4] WYETEAKKE LEDMEWVENTL A0LEF L TGP TGSV FRDVRD azg
HAVEISES. 1/ Ehana/GHrMLISES (2B1E fEe 4] WHPTEANME DEDNENENTL SOLF L TREAP TESUY EEDYRD 1ze
ABCSSE95 . 1/ Chinaszeearaorial YR TEASRE [SDNERENTL S0LF L TKGWPTGSU Y FEOYVRD 1ze
AIWRESE2 1/ Indias 2009 /G2 WYETEANHE PEDNEVEN TLSLF L THGME TESUYF KDY R 1ze
ASSSLITEL. 1S India 2001, G2 W TEANNE DEDNENEN TL SGLE L THGEMP TESUVEK OYND 1ze
ASES1TFE. 1S Indias2e0a  amr WP TEAKE TS DNENENTL SOLFL TEGHP TGSYVFEOVRD q1ze
AFAA3485 1/ Pakistan/2000,/E52 ¥ ;! 128
ALKREIZE. 1/ Lobanon 2a1saae[a] WP T EAKNE EEDNEWEN TLZ0LE L THGME TGS FNOYRD aze
EATZIAHL. 1/ Thailand :Sukhathai /ST 138/ 2813,/ 67 WYETEANNE EEDMENEN TL SOLF L TGP TGEEYY FEDVRD 128
AF 1557931/ Canada /A THRE - 05,/ 2000,/ E2 VWP TEAMHE DEDMEWEN TLEQLE L THEUE TSR ERDVRD 128
ATIS4ZSE. 1 Morocoo, MARTES 2A12/ G2 aze
AILDISOD_ 1/ Indiayf 2803 62 aze
ATLE3SES 1/ India/28012,/ 62 g 12
AMRSA182.1/ India:Dibrugarh JAMC 13 F2BAZ A2 WYTPTEAKKE L SONEWENTL SQLF L TEGHP TGS YFEDY RO 1ze
AHFIEI18. 1S Timbasac /MAC -OFEUI 32/ 2al14,/G2P[a] WP TELCHE IEDNENENTL SOLFL THGMP TESUYFRDYRD 128
AFULBATI. 1S Indonesia/BL- 5210/ 2088 G2 2] WYPTEARHE DEBNEVEN TL S0LE L THEMP TGSV VEROYRD aze
ABWS3437.1/ Bangladosh /2991 SGar 2] WYETEANKE DSDNEREN TL SOLF L TRGMP TGS WY FEDYRD 1zg
ASFETELA. 1S Taiwan/ 108E,/83- S5 - S EIFY WYPTEAKKE S SDNERENTL S0LF L TEGHPTGEYY FEOYVRD 1ze
ACrEsesE. 1/ Madagascar /2084, 6 VT EARNE LS DMENENTL S0LE L THGWE TGS U Y FR DY RD ize
ADMS1381.1/Brazil /FRALISGE- £/ 200862 WP TEANNE DS DNEWEN TLSQLF L TKGMF TGSV Y F KDY D Aze
BANGEITA 1 Kepal fEanNsSe ZRalf GIr WP TEAXNELEDNENENTL SGLF L THIGHF TESUY FEOYRD. 128
ALFE2S1E.1/ Belgiun/BELT /2002 52 YT EA R LS ENEAEN TLS0LE L TEGHP TGS Y F DY RO, d2e
ABWS3487 .17 Bangladosh/ 2003562 WYETEARRE LSDNEANENTLS0LF L THGMP PSSV YFEOVRD 1ze
AKEAABADI 1) Swariland:Sitokd, Lubonba MR - DP RS EG /2008, G2 WYPTEACKE LSOMEVEN TLSOLF L TRGHP TGS YFROVRD aze
apyazsss 1/ Bclgium/sesTieeaz/oar £ Sy ER DY R ize
ABVS3411.1/ Bangladosh Agrof s/ 280 /62e[ 4] YEPTEANKRELSDNESEN TL S0LF L TRGWP TGS Y FEDYRD. azer
CACILIETS . 1S IndiasCaloutta/ 2800 /G2 WYPTEACHE DSDNEWENTL S0LF L TEGMFTESUVFKDYRD 1ze
AFNFIBSE. 1/Brazil/TAL-ANFISS4 2ata /62 WYPTEANHE TSDNEREN TL S0LF L THGWF TGSV Y FEONY R Aze
ATOS1I19 .14 Turkoy,/ 2A13,/G2 WYPTEAXNE LSDNEFENTL SQLF L TKGWF TGESWY FEOVRD aze
AIM23395 1/ SocuthEarca/SeoullEeR/ a1l /E2r[|]) T EANHE LEDNEWENTLEOLEL THIEMR TEEUVEXDVHD. 128
AHZS4554. 1 [tal y/Parl -3 /2811 fas 128
ATVSEFFT 1/ China-Fhaotongd P81E/G2 1z8
HANRIT7? .1/ Japan/aIPaer/2eal/cepr 2] 126
ACHE3355 . 1/ Brazil/aeasfazp[2] YYPTEAHRE T SENEREN TLSOLF L TE GUP TGEWY FREYRD. ize
AFERS5439.1/ Thailand /2807 /62 WYPTEAKHKE [SDNEAENTL SOLF L TKGHP TGS Y FEOYRD Az
AHTI248E. 1/ SouthifricazGa- Rankuma , Gautomg MAC - DERLMA1E 000 E2P (6 ] VWP TEAMNE DEDNESEN TL S0LF L TKGMPF TGSV ELDYND 128
AHraasls . 1/ Italy/Mass/2a11 fe2re NP TEANNE LSONEAENTLSQUF L THGMP TGS Y FE kD a1ze
AADATASZ 1/ taiwan 1992, G2 YYPTEAN NE DSDNEVENTLS0LF L TEGHP TGSYY FEKDYRD A1ze
ALKRHI34_1fLehanon /311 /G20[4] WYPTEACNE TSDNEWENTL S0LF L THGUPF TESUYFEDVRD 12
ALFEISZT 1S Belgioe SEATL S ZRET SGR 2] WY EAKME DEDNENEN TL SGLE L THGMHE TGS WY FEOYRD aze
ABEVS53435.1/Bangladosh/ 2997 /G2 [4] WYFTEANNE ESDMEREN TL SOLE L TKGWMFTGSYY FRDVRD 1ze
HACZATAL 1S Indiaf116E,/ 3082 552 WP T EARKE LS DMEAEN TL SQLE L TEGUP TGSV Y FEOVRD 126
AHYRATIR_1fslaveniasS1-1928/ 18 2e0a ae e Aze
AF 15575841/ CanadaATASE -A7 /2088 GRS 1ze
AMEL3432 .1/ Brazi 1/ ANIBE1G4 - RR/ 208E /E2P[ 4] 128
AGFSZBEE. 1/ Italy 208,62 1ze
AFNZEIZT .1/ Fokistan/ZREA/ET 1z

Figure 2:

Amino acid sequences of antigenic regions B (positions 102 and 115) of the VP7 genes of Chennai G2

strains.

ARMITTFT. L/ Chemnal, 2816 /G2 GEPNALDITADPTTWRFE 251
ANNEESE0. 1/Brazil:Para, Aranindews s QUI- 68 -F1/2088/62P 4] CEENALDITADSTTVE] 262
AFEBS439. 1/ Thailand/ 2887 /G2 GEPNALDITADE T TR 2651
AHZI24E6. 1/SouthaAfricas Ga-Rankuwa , Gauteng /MRC-DPRULALE 000 GIZP (6] GEPNALDITADSTTWVRY] 261
ATUSBT77. 1/ China:Thaotong/ 2811 /G2 GEENALDITADP TTWRw0n T 251
BANE2T77. 1/ Fapan/B1Paa7 F Iaal /Grr[4] GGPNALDITADPTTWRORT] 261
ADMS3I355. 1/Brazlly/2eas, G2p[a] GEPNALDITADE T TWRvonT] 251
AHZAAD19. 1/ Ttaly /NASES ZA1L/ GZPL GEPNALDITADP TTWRORT] 261
AADATISZE. 1/ Lalwand 1992/ GE GGPNALDITADS T TWEfos] 251
ALK2B234. 17/ Lebancn,/ 2811 /G2P[4] GEPNALDITADS TTWRwgaT] 251
ALJEZOZT. 1/Belgiun BEALS 28a7 FGIP[4] GEPNALDITADS TTWE o] 251
APBG1148. 1/Bangladesh/H3L15/ 2013,/62P 4] GGEPNALDITADS TTWEfwgaT] 261
ABVS3415. 1/Bangladesh/ 2885/ G2ZP[4] GEPNALDITADS TTW P omT] 251
ABWS3435., L."E.angladeﬂu’:lgg?}&zp[d} GGPNALDITADP TTWROaT 251
AAPIESGEL. 1/ India/2B82 G GGENALDTTADST TR fuonT] 261
APBE111E. l,-'Eanglaueﬂu’2ale_.-’GzP[4} GEPNAL DI TADS TTWR v OnT] 261
BASS1ZTE. L/ Turkeys 3887 -18,/G2 GEPNALDITADP T TW R vonT 251
AHZS1225. 1/ SouthAfrica: Ga-Rankuwa , Gauteng /MRC-DPRULASL / 2a1a/c2P[a]P[a] GEPNALDITADP TTWRORT] 261
ACISATEL. 1Bangladesh/ 2885,/ G2P[4] GEPNAL DITADP TTW R ORT] asa
ASRS1798. 1/ India/2813/G2 GEPNALDITADP TTWRvonT 2851
ABVS3483.1/Bangladesh/ 1993/ G2P 4] GEPNALDITADS TTW P 0aT] 251
BAVELSSS. 1/Ghana /GHPMLLSES, 2812,/ G2P (4] GGPNALDITADPTTWEgwoaT] 261
ABCASGEOS. 1/ China/ 2088/ G2PL6 ) GEPNVLDITADS TTWEvoRT 261
BAC24145, 1/ Tndias106E/ 2882/ G2 GEPNALDITADS TTWR v onT] 251
AHY2IAT22. 1 /S hovenia/ST-1038, 10,/ 2816,G20[4 ] COONALDITADD TTWPfvoaT] 261
ATY25932. 1/ India/ 2083/ G2 GEPNALDITADS TTWRwgaT] 261
ASRS17E1. 1/ India/2811 /G2 GEENALDITADP TTWRvORT] 251
ASRS177E. L/ India/ 2818/ G2 GEPNALDITADSTTIFvonT 261
AFAA3480. 1/Pakistan/2818/G2 GEENALDITADS TTWROaT] 251
ALK2BZZE. 1/Lebancn 2812 /GAP 4] GGEPNALDITADETTW R QR 2851
BAT21481. 1/Thailand : Sukhothal FSKT-138/2813,/62 GEPNALDITADS TTWRORT] 261

I59793. 1/ Canada/RTSE8-95/ 2009,/ G2 GGPNALDITADP TTWRnOaT] 251
ATTSAZA6. 1/ Horocco /MASTES 2812 /G2 GEPNALDITADPTTWROnT] 2851
ATLS3S92. 1/ Indla/2813/G2 GEPNALDITADS T TWRvoa ] 261
ATLS3SE9. 1/ India/2812/G2 GGPNAL DI TADS TTWEfgaT] 262
AMRAA16Z. 1/ Endia: DEbrugart/ AMC-13 /2812 ,/G2 GEPNALDITADS TTWROaT] 261
AHZS1Z218. 1 /T inbawas,/MRC-DPRE1L32,/ 2814/ G2P[4] GEPNALDITADSTTWR] 1 251
AFUSS372. 1/ Tndonesba /0L -S218/ 2686/ GIPLA] CGENALDITADETTV 1 261
ABVS3437. 1/Bangladesh/ 1991/ G2P[4] GEPNALDITADP TTWRonT| 261

FS7914 ., 1/Talwans DBS6/83-355- 014/ GZPa GGEPNALDITADPTTWRORT 261
ACTIESE9E. 1/Hadagascary/ 2084/ G2 GEPNALDITADS TTW P vonT] 251
ADMEL3E1. I/Brazi lL/PSALISG8-E/ 2088/ G2 GEPNALDITADSTTWROaT] 261
BANG3I174. 1/Nepal /B4N55G6 2884,/ GIF GEENALDITADS TTWROaT] 251
ALJE291E. 1/Belgiun BELT /2822 G2 GEPNALDITADP TTWRwORT] 261
ABVS3LB7. L/Bangladesn/2R03., G2 GEPNALDITADPTTWRggn]] 251
AKAAS4B3. 1/ Smaziland  SEitekl, Lubombo /MAC-DPRLMSHE/ 28168/ G2 GEPNALDITADS TTWRORT 2861
ALJE2OIS. I/Beleiun BEST D812 GEF[4 GEENALDITADE TTWRvoaT] 251
ABVS3411. 1/Bangladesh/ Agro] S0, 2882 rGAP[L] GEPNALDITADD TTWP o] 2851
CACB1679. 1/ India:Calcutta/2808,/G2 GEPNALDITADS TTWRvORT 251
AFXTIOSE. 1/BrazilsTAL -RNF1234, 2818, G2 GGEPNALDITADSTTWROaT] 261
ATDS1119. 1/ Turkey/ 2813/ G2 GEENALDITADS TTWEvOaT] 251
ATMAAZOS, 1/Southiores/Seoull682/ 2811/ G2P[E] GGPNALDITADP TTW R OaT] 261
AHZAA9G64, 1/ TTaly/PALL-31/2@11,G2 GGEPNALDITADPTTWPvOaT 251
AFISS764. Ly/Canada/RTS96-07 / 2008,/ GZP4 GGENALDITADETTWRIONT 261

553432, 1/Brazil/RV12818d -RR/S DECE/G2P[4 | GEPNALDITADS TTWRT OR | 251
AGFS2E86. L/ Ttaly/ 2088/ G2 GEPNALDITADS TTWRGT 0N 2651
AFN2E3Z7.1/Paklstan/2818,/G2 GEPNALDITADP TTWRI QN 251

el cngrptp e el jalg

Figure 3:

Amino acid sequences of antigenic regions at E position (258 to 261) of the VP7 genes of Chennai G2
strains.
105|Page



Ponnambalam Arun et al,

International Journal of Medical Science and Diagnosis Research (IJMSDR) ‘

Discussion

RVV implementation has lagged in Asia compared with
other regions before few years. Here, we highlight the
evolving genotypes and, the circulation and prevalence
of human rotavirus genotypes in and around Chennai
among hospitalized children under five years of age
due to gastroenteritis. Tate et.al., states that there are
five countries that accounts for more than half of all
diarrheal deaths (Democratic Republic of the Congo,
Ethiopia, India, Nigeria, and Pakistan) among which
India alone accounts for 22% of diarrheal deaths. [10]

The objective of this study was to investigate the
antigenic diversity of circulating serotype with focus to
G2 strains in and around Chennai, Tamilnadu. The
data will be important to determine whether
serotype (G2 monotypes) may become problematic in
successful vaccine development and to ensure the
design of an efficacious rotavirus vaccine candidate
for use in Indian children.

G2 strains often are found combined with serotype
P[4]1B. The G and P neutralization antigens of serotype
G2 strains may allow G2 strains to seepage immunity
induced by the more common G1, G3, and G4 strains.
In addition, G2 has been concomitant with more
severe dehydration during diarrheal episodes in children
than other common strains. The diligence of immunity
to rotavirus and the virulence of G2 strains needs to be
addressed. [11]

In Chennai there is heavy rainfall and reaches its highest
level during October to December each year, resulting in
flood of the surrounding areas and increasing the chance
of fecal contamination of water. An Bangladeshi study
reports of G2P[4] strain to be predominant during 2005-
2006 (43.2%) and we in our study found G2 strains to be
at higher percentage followed by G9 and other strains.
(12]

A study from western India, Pune where they
characterized rotavirus infections among the vaccinated
and non-vaccinated for hospitalized children they found
around 8.5% of G2 serotypes and in our study we found
11.7% of G2 genotypes. Therefor a methodical effort
would be required to monitor the rotavirus infections
and genotypes in children bequeathing with rotavirus
infection in this region. [13]

It was found that the G2 strain isolated from Chennai had
98% identity with the reference strain in the nucleotide
and amino acid level. For this study we downloaded
reference strains and we have compared them with
NCBI-BLAST sequences where we found that G2 strain
out grouped all the strains that were downloaded and
analyzed using ClustalW multiple sequence alignment.
The strains isolated from Chennai was found to be re-

emerging during analysis period and the change indicates
that the virus is capable of undergoing genetic
reassortment.

Another study from Pune , western India indicates that
there is inter-and/or intra genotypic differences in a
genogroup-2 constellation of G2P[4] rotavirus strains
circulating in that area during 2009-2013 where they
reported of circulation of a novel reassortant bearing E6

NSP4 genotype of G2P[4]. In another study G2P[4] was
detected in adult patients which showed NSP4-E6
genotype and circulation of heterogenous [G2 (lineage
IIC and 1ID) thus insisting that transmission of
intergenogroup reassortants among adolescent and
adult patients with acute gastroenteritis emphasizes the
need for continued surveillance of emerging and re-
emerging rotavirus strains. [14,15]

Study by Babji et al.,, among the children admitted to
diarrhea caused by rotavirus from 2005 to 2016 which is
pre-vaccination period reports of G2P[4] (22.4%) as the
predominant strain in initial years but started to
replace by G1P[8] (50%) in later years which shows
rotavirus genotypes vary in time and space where our
study shows the presence of G2P[4] strains in higher
percentage during the study period. [16]

Nayak et al., states that G2P[4]n strains were identified
at 36.6% which was the prevalent strain isolated
followed by G9P[4] during their study period of 2012-
2013 in Kolkata, India where we also detected G2P[4]
strain in higher ratio during our study period, and also
they state that strains G2, G9 and P[4] detected in adults
clustered together in the phylogenetic tree with the
GARYV strains identified in children less than five years of
age. [17]

From October 2010 to February 2012 study conducted in
Andaman and Nicobar islands showed that rotavirus
serotype G2P[4] was the predominant strain followed by
G1P[8],G1P[4],mixed genotypes and an unusual G9
serotype where we in our study found G2 being the re-
emerging strain during the study period along with other
serotypes as described. [18]

Venenzulian study reports of G3P[8],G2P[4],G9P[8], and
G1P[8] were liable for 50.6%, 35.6%, 5.7%, and 1.1% of
rotavirus diarrhea and one uncommon strain G8P[14]
was reported where they found the predominance of G3,
noteworthy proportion of G2 and reasonable circulation
of G9 strains prior to vaccination implementation. [19] In
our study we found few amino acid substitutions in G2
strains analyzed which is similar to results observed by
Iturizia Gomara et.al., during 2001 where they analyzed
G2 strains that did not answer during the VP7 analysis
with help of monoclonal antibodies. [6].
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There was a large-scale outbreak in Taiwanese children,
during 1993 and it was found that this acute
gastroenteritis is associated with G2 strains. The amino
acid substitutions were found at four positions, one
among them is Aspartic acid replaced by Asparagine,
which coincides with our study. [20] We also
encountered G2 strains which was found to be as re-
emerging strain, our data would help in epidemiological
surveillance that is needed to find the emerging /re-
emerging genotypes that could escape the protection
persuaded by vaccination.

Therefore the existing available data signposts
fluctuations in G/P type combinations and also indicates
that  geography and season of that particular
area/region plays a vital role in the emergence/re-
emergence of unusual types, for reasons that are poorly
understood.

Conclusion

This study exhibits that prevalence of rotavirus
gastroenteritis among children of less than five years age
proves it has to be monitored and controlled by
vaccination in this region. Therefore the vaccine
formulation strategies should focus on the genetic
mutations in the structure of rotavirus A that should not
lack cross-protection conferring from single vaccination
dose against all strains of human A rotavirus. Also the
investigators and clinicians should consider rotavirus as a
possible cause of acute gastroenteritis in adult’s also
thus spreading communal infection.

Limitations

The current study is limited to small sample size and
partial sequence analysis. Therefore more genetic
analyses of complete genome sequences of strains of this
region would be helpful to investigate the possible
reassortment events and evolution of the recently
emerging G2 strains which will reveal the strains that are
spread globally and helps to ensure the successful use of
vaccines and to explain the vaccine failure if it occurs.
We did not compare rotavirus A vaccinated and non-
vaccinated children as well as their genotype
predominance pattern.
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