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NEW CIRCULATING STRAINS OF ROTAVIRUS A
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Environmental, Cultural and Health Sanitation Conditions



Fastidious!
Experimental model?
Genetic diversity!
Antigenic diversity!
Diversity of hosts!

Interspecies infections!
Associated food and water borne 

gastroenteritis!

Rotavirus

Astrovirus

Human
Calicivirus

Enteric 
adenoviruscoronavirus bredavirus bocavirus

Gut metagenomic analysis: new enteric viruses !!
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Family: Reoviridae

Genus: Rotavirus

Groups: A - G

Virus Particle: 100 nm, non-enveloped,  
icosahedral with triple   
layer capsid protein.

Genome: dsRNA with 11 segments 

Proteins:  6 structural (VP)
6 non-structural (NSP)

NSP4: enterotoxine 
vomiting (Svensson 2009)

Barth, 2006

Modified from Estes, 2001
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ROTAVIRUS CLASSIFICATION

Estes, 2001



A BINARY CLASSIFICATION SYSTEM HAS BEEN ESTABLISHED  
FOR GROUP A ROTAVIRUSES :  P  and G  GENOTYPES

VP4

VP7

P1A[8],
P1B[4],
P2A[6],
P1A[8],
P1A[8],

G1
G2
G2
G3
G4

GENOTYPES
Modified from Estes, 2001
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Usual human strains:   P[8]G1, P[8]G3, P[8]G4, P[8]G9 (recently), and P[4]G2

Unusual human strains: G5,  G8,  G10,  G12, P6,  P9,  P10

P genotypes: 31

G genotypes: 23

Khamrin et al., 2007; Martella et al., 2007; Matthijnssens et al., 2008; Albe et a l., 2009



• Large genotype diversity

- Mixed Infections

- Emerging genotypes : globally [G9] or regionally common [G5] in Brazil

LESSONS OF INTENSIFIED STRAIN SURVEILLANCE AND 
MOLECULAR STUDIES

Gentsch et al, 2005
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G9

G5

Santos & Hoshino,  2005

•Camarões (Esona et al.,2004);
• Bangladesh (Hashizume et al., 2007);
• China (Duan et al., 2007);
• Brasil (Carvalho-Costa et al.,2007);
• Vietnã  (Ahmed et al., 2007).

G5



LESSONS OF INTENSIFIED STRAIN SURVEILLANCE AND 
MOLECULAR STUDIES

• Reassortment of RV-A strains
- P and G antigen combinations  
- Intragenogroup reassortment of  all genes

• Role of animal RV-A in diversity
- Human-animal RV-A reassortants

116E (P8[11]G9)

India (10 HU/1 BO)

Eg2295 (P[14]G8)

Egypt (BO/LA/HU?)

AU-1, Ro-5829 (P3[9]G3)

Japan, Israel (11 FE)

Br1054 (P[8]G5)

Brazil  (8 HU/3 PO ?)

reassortments





CONTINENTAL/SUBCONTINENTAL DISTRIBUTION OF HUMAN 
GROUP A ROTAVIRUS P-G COMBINATIONS
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Santos & Hoshino,  2005







ROTAVIRUS VACCINES 

RotashieldTM

LLR

Rotateq®
G1-4P[8]

Rotarix®
G1P[8]

RV3 
G3P[6]

UK-
reassortant 

strain
Neonatal     
strains 
116E       

and I132

Lanzhou 
Institute       

of Biological    
Products, China

University of 
Melbourne, 
Australia

US National 
Institutes of 

Health

Bharat 
Biotech Ltd, 

India

MSD

GSK

Wyeth 
Ayerst

Phase I Phase II Phase III Licensed

Glass,et al. 2004



Rotarix® vaccination Coverage,  
March 2006 to December 2008 in Brazil  

87,33
92,23 93,61
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Carvalho-Costa et al., 2009



Carvalho Costa et al, 2009

NÚMERO DE AMSOTRA ANO ESTADO VP7 VP4 VP6 NSP4 

493_96RJ 1996 RJ     x   
680_96ES 1996 ES x x     
685_96ES 1996 ES x       
957_97RJ 1997 RJ x   x   

5323_02RJ 2002 RJ     x x 
5619_02RJ 2002 RJ     x x 

11143_05MS 2005 MS     x   
11257_05MS 2005 MS         
11531_05AC 2005 AC   x     
11580_05AC 2005 AC         
11581_05AC 2005 AC x x   x 
11782_05RJ 2005 RJ x x     
11830_06AC 2006 AC x x     
11837_06AC 2006 AC   x     
11860_06RJ 2006 RJ         
12220_06RJ 2006 RJ         
12224_06RJ 2006 RJ   x x   
12287_06BA 2006 BA         
12301_06BA 2006 BA   x   x 
12343_06RJ 2006 RJ   x     
12389_06RJ 2006 RJ   x    
12482_06BA 2006 BA         
12522_06BA 2006 BA x x     
12540_06RJ 2006 RJ   x x   
12549_06RJ 2006 RJ         
12585_06ES 2006 ES x x     
12589_06RJ 2006 RJ         
12647_06RJ 2006 RJ x   x   
12684_06RJ 2006 RJ x   x x 
12774_06RJ 2006 RJ   x     
12775_06RJ 2006 RJ x x x   
12777_06BA 2006 BA x   x x 
12840_06ES 2006 ES x       
12842_06ES 2006 ES     x   
12916_06BA 2006 BA x x x   
13039_06RS 2006 RS       x 
13079_06RJ 2006 RJ x   x x 
13081_06RJ 2006 RJ x   x x 
13151_06RJ 2006 RJ         
13158_06ES 2006 ES        

 

Gomez et al., 2010

RV-A GENOTYPE G2 CIRCULATING IN BRAZIL: 1996 - 2009



G12
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Near Future
Business people

X 
Gastroenteric Viruses



EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS 

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Emergence of other genotypes: G5, G12, other? 

New genotypes in the available vaccines ?

New vaccines ?

Emergence of other enteric viruses



EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS 

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Phylogenetic studies: distinct lineages and sub-

lineages for many common genotypes, including 

G1, G2, G3, G4, and G9, P4, P6, and P8



Casos - 26.682
Óbitos - 60 Casos - 5.177

Óbitos - 15

Amazonas

Acre

Outbreak of G9 in 2005: Acre and Amazonas States, 
Northern Brazil



Genes VP4 e VP7

VP7VP4

ITA-MAR37: Ansaldi e col., 2007

Ecu4178: Endara e col., 2007



3D Model of VP8*Sub-Unit of VP4 Protein

EXTRA MUTATION IN
ACRE STRAINS



3D Model of VP7 Protein

EXTRA MUTATION IN
ACRE STRAINS



Genes NSP1, NSP3 e NSP5

NSP3 NSP5NSP1



J Clin Virol

Phylogenetic analysis of human P[8],G9 rotavirus A strains 
circulating in Brazil reveals the presence of a novel genetic 

variant



EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS 

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Matthijnssens et al. (2008) proposed a  new classification  

system for RV-A, based on the molecular properties of

all the 11 RV-A gene segments.



Fosfoproteína (pHHosphoprotein)6H91NSP5

EEnterotoxina11E85NSP4

Intensificador da Tradução7T85NSP3

NNTPase5N85NSP2
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MMetiltransferase6M81VP3
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Gx-P[x]-Ix-Rx-Cx-Mx-Ax-Nx-Tx-Ex-Hx

VP7-VP4-VP6-VP1-VP2-VP3-NSP1-NSP2-NSP3-NSP4-NSP5/6



EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS 

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Environmental RV-A investigation should be 
also considered



RV = HAdV > HAsTV > NoV



IN CONCLUSION

VACCINES WILL PREVENT MORTALITY ASSOCIATED

WITH  ROTAVIRUS A INFECTION IN DEVELOPING 

COUNTRIES

Children should be salved 

independently of their race, 

nationality, religion, social

and economic conditions !
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Thank You and Welcome

Gracias   y  Bienvenido 


