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Environmental, Cultural and Health Sanitation Conditions
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ROTAVIRUS CLASSIFICATION

Family: Reoviridae

Genus: Rotavirus

Groups: A - G

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

Genome: dsRNA with 11 segments

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

Proteins:

NSP4: enterotoxine
vomiting (Svensson 2009)
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A BINARY CLASSIFICATION SYSTEM HAS BEEN ESTABLISHED
FOR GROUP A ROTAVIRUSES :

P1A[8],
P1B[4],

P2A[6],
P1A[8],
P1A[8],

Gl
G2
G2
G3
G4

1]

Il

P and 6 GENOTYPES

G genotypes: 23

P genotypes: 31

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
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LESSONS OF INTENSIFIED STRAIN SURVEILLANCE AND
MOLECULAR STUDIES

- Large genotype diversity

- Mixed Infections

- Emerging genotypes : globally [69] or regionally common [G5] in Brazil

Gentsch et al, 2005
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Group A rotavirus genotypes and the ongoing Brazilian experience -
A Review

José Paulo Gagliardi Leite/*, Filipe Anibal Carvalho-Costa', Alexandre C Linhares®
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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

AU-1, Ro-5829 (P3[9]63)
Japan, Israel (11 FE)

Eg2295 (P[14168)
Egypt (BO/LA/HU?)

Br1054 (P[8]65) L
Brazil (8 HU/3 PO ?) A, ,




The Pediatric Infectious Disease fournal = Volume 23, Number 10, October 2004

Rotavirus Strain Surveillance in Latin America
A Review of the Last Nine Years

Alejandro A. Castello, PhD,*{ Melissa L. Arvay, MPH,* Roger I. Glass, MD, PhD,* and
Jon Gentsch, PhD*

TABLE 2. Findings from G/P Typing Studies in Latin America (Papers Published After 1995)

Finding COhaarvation
1. Uncommon strains are rare —  =T70% of strains were common tvpes, 1e P[8]. H{4] and P[&]
with G1, G2, G3 and G4
2. Bome uncommon strains are locally dominant (5 strains are found throughout Brazil irates, 4 —26%)
4. Y strains are widely distributed 9 strains ranged from < 1% to 18% of strains in Mexico,

Bragzil, Argentina and Paraguay
4. Many strains are reassortants of animal and = G5 (pig, horse) GB (cow, pig, horse) G10 (cow, pig, horsa,

human strains lamhb) P[1] (cow) P[9] (cat, dog)
6. Some common serotvpes may have animal Human &3 and G4 strains in Mexico had VP7T sequence
oTigin more similar to animal atrains (canine G3, porcine G4)
than to human strains
6. Emergence of new, rare human serotypes _ 12 appearance in Argentina
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Santos & Hoshino, 2005
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A Review
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@ GAP[NT] [ GSP[E] [ GSP[NT] MGOP[8] [ GOPNT] & mix Tatypical

Fig. 2: rotavirus genotypes in Brazil by geographic region. A: 19821995 (633 positive stool samples); B: 1995-2005 (1,239 positive stool samples).
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The Journal of Infectious Diseases 2009; 200:5215-221  Table 1. Distribution of Rotavirus Genotypes in the EuroRotaNet Database during 3 Consecutive

. . . . . Rotavirus Seasons from 2005 through 2008 in 19 Countries
Rotavirus Surveillance in Europe, 2005-2008:
Web-Enabled Reporting and Real-Time Analysis No. (%) of strains for season
f ' d ) -d . 1 . al 2005-2006 2006-2007" 2007-2008° Tatal
0) Genotypmg an Epl CIMIOIOLIC Data Strain group, genotype in=2129)  [n=40300  (n=2720) (n = 8879
ommon hurman strains 1939 (91.08) 3B62 (88.14) 2514 (92.43) 80056 (90.18)
M. lturriza-Gomara,' T. Dallman.? K. Banyai,® B. Bottiger,* J. Buesa,® S. Diedrich,” L. Fiore,® K. Johansen,” G1PI8] 922 (43.31) 1686 (41.84) 1690 (62.13) 4292 (48.41)

N. Korsun," A. Kroneman,” M. Lappalainen,” B. Laszl6,® L. Maunula," J. Matthinjnssens,” S. Midgley,*

Z. Miladenova," M. Poljsak-Prijatelj,” P. Pothier,” F. M. Ruggeri," A. Sanchez-Fauquier® E. Schreier” A. Steyer," G2Pl4] 51(2.40) 598 (14.84) 175 (6.43) 824 (9.28)
1. Sidaraviciute,” A. N. Tran,” V. Usonis,” M. Van Ranst,” A. de Rougemont,” and J. Gray' G3PIE] 21 (3.20) 125 (3.10) 128 (4.71) 334 {3.76)
G4PI8] 90 (4.23) 377 (9.35) 190 (6.99) 657 (7.40)

GOPI8] 795 (37.34) 766 (19.01) 331 (12.17) 1892 (21.21)
Reassortants of common human strains 26117 41 (1.02) 16 (0.59) 82 (0.92)
G1P[4] 2 (0.09) 13 (0.32) 810.29) 23 (0.26)
GZPI8] 17 10.20) 22 (0.55) 610.22) 45 (0.57)
35.0 GIP 1 (0.05) 1(0.02) 0 0] 2 {0.02)
ﬁ 30.0 G4P[4] 210.14) 1(0.02) 1(0.04) 5 (0.08)
8 250 GOP[4] 210.08) 4(0.10) 110.04) 710.08)
E 20.0 '_Potential zoonotic strains 40 {1.88) BE (1.39) 26 (0.96) 122 (1.37)
E:- 150 G1PIE] 31(0.14) 0 {0) 0i0) 31(0.03)
§ 10.0 GZ2PI[E] 1 {0.05) 4(0.10) 110.04 6 (0.07)
B G3PIE] 110.05) 0 {0) 00 110.01)
o AR G3P[9] 0 {0) 110.02) 1(0.04) 2 (0.02)
00 ——t : G4PIE] 610.28) 5(0.12) 00 11 (0.12)
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug GAP[14] 1 (0.05) 0 (0 0ia) 1(0.01)
- - - - 2005-2006 2006-2007 2007-2008 GEFIE] 20 ol 21007 Z210.02
GEPI9] 0 {0} 4{0.10) 00 4{0.04)
GEP[11] 00} 1(0.02) 00 1(0.01)
Figure 1. Temporal distribution of rotavirus infections during 3 con- GAP[4] 2 (0.09) 0 (0) 1{0.04) 2 (0.02)
secutive rotavirus seasons, 2005—-2008. Total numbers of cases analyzed GBP[E] 01 4 10.10) 110.04) & (0.08)
were 2129, 4030, and 2720 for the 2005-2006, 2006—2007, and 2007- GBPIE] 110.05) 210.05) 1i0.04) 410.04
2008 seasons, respectively (data for 2007-2008 represent entries GBPI14] 210.09) 010 010 210.02]
uploaded to the database by the end of May 2008). EEGE) 4 i,O,J % 5;0_12? 0 [O,j o me
GOP[9] 010 1(0.02) 010 1(0.01)
G10P[E] 1 {0.08) 11(0.02) 01i0) 2 (0.02)
G10P[2] 2 10.09) 0 {0 2 10.07) 4(0.04)
G10P[14] 0 {0} 5 (0.12) 00 5 (0.08)
G10P[4] 00} 11(0.02) 110.04) 2 (0.02)
G12P[E] 0io) 4{0.10) 21011 710.08)
G12P[2] 16 {0.75) 12 {0.45) 12 1(0.48) 47 (0.63)
~==Fartially typed strains 100 (4.7) 150 (3.72) 104 (3.22) 364 (3.99)
Mixed types 25017 231 (5.73) 60 (2.21) 316 (2.58)
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Secretaria de Vigilancia em Saude RO"'ar' ' X® vacc l na.'. l On Cove r.age 0

March 2006 to December 2008 in Brazil

E 1st dose MW 2nd dose

100 | 92,23 93,61
87,33

Cob %

2006 2007 2008

NUOmero de primeiras e segundas doses registradas da VORH <1ano, Brasil, 2004 a 2008

Doses/Ano 2006 2007 2008
19 dose 2.143.078 2.715.991 2.756.724
29 dose 1.369.812 2.306.181 2.376.559

onte:S1API/CGPNI/SYS/MS
! - s
B -
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Table. Frequency of rotavirus A infection and distribution of G and F genotypes from February 2005 through December 2007, Rio de
Janeiro, Brazil*
Vaccination status Mo. (%) rotavirus MNo. (%) MNo. (%) MNo. (%) MNo. (%) Mo. (%) other genotypes,
and year MNo. samples positive G1P[8] G2P[4] G3P[8] GOP[8] mixed or not typeable

Ineligible for full
vaccinationt

2005 193 73 (38) 10(14) §1(14) | 22(30) 33 (45) 7 (95)
2006 T48 (23] T12.0) TA(4T) 5 (5] 51(5) 8123)
2007 49 12 (24) 1(8) 11 (92) — — —

Vaccinatedy
2006 ] MNegative§ “‘

2007 33 4 (12) - — - -

Mot vaccinated
2006 8 Megative§ M
2007 27 10 (37) - 10 (100) -

Total 454 133 (29) 12 (9) 40 (30) 28 (21) 38 (29) 15 (11)

*—, absence of genotypes.

tBorn before January 1, 2006, or <4 months of age.

+Children were considered vaccinated if they had received 2 doses of vaccine.
5All stool samples were negative for rotavirus. Carvalho-Costa et al., 2009

| BGl1EG2BG3 1G5 0G99

14 -+

12 1 vaccine
10 - introduction

_
PeEg g3 33663888 EEr3d43b083H8 88 €E 3336085 8

2005 2006 2007 IR W




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

VP7

u{mﬁc

1B06. CoMA

1B0EE oML
1 | -4smer amas
B0 oMM

] ZOOEROEE e

VP7 VP4 VP6

NUMERO DE AMSOTRA ANO ESTADO
493 96RJ 1996 RJ
680_96ES 1996 ES
685_96ES 1996 ES
957_97RJ 1997 RJ
5323 _02RJ 2002 RJ
5619 _02RJ 2002 RJ

11143 05MS 2005 MS
11257_05MS 2005 MS
11531_05AC 2005 AC
11580_05AC 2005 AC
11581_05AC 2005 AC
11782_05RJ 2005 RJ
11830_06AC 2006 AC
11837_06AC 2006 AC
11860_06RJ 2006 RJ
12220_06RJ 2006 RJ
12224 06RJ 2006 RJ
12287_06BA 2006 BA
12301_06BA 2006 BA
12343 06RJ 2006 RJ
12389_06RJ 2006 RJ
12482_06BA 2006 BA
12522_06BA 2006 BA
12540_06RJ 2006 RJ
12549 06RJ 2006 RJ
12585_06ES 2006 ES
12589 _06RJ 2006 RJ
12647_06RJ 2006 RJ
12684_06RJ 2006 RJ
12774 06RJ 2006 RJ
12775_06RJ 2006 RJ
12777 06BA 2006 BA
12840_06ES 2006 ES
12842 06ES 2006 ES
12916_06BA 2006 BA
13039_06RS 2006 RS
13079_06RJ 2006 RJ
13081_06RJ 2006 RJ
13151_06RJ 2006 RJ
13158 06ES 2006 ES
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Gomez et al., 2010
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Journal of Medical Virology 81:568-571 (2009)

Seasonal Shifts of Group A Rotavirus Strains as a
Possible Mechanism of Persistence in the
Human Population

(zabriel I. Parra®
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Fig. 1. Yearly variation of rotaviruses strains isolated in Asuncion, Parapuay. The numberofsamples for
each (r type is shown as bars, The P types associated with the predominant (r type are shown above the
corresponding bars.

S &

Finally, theimmune evasion by rotavirus strainswith
(¢ and/or P-types different from those present in
vaccines 1s a subject of concern and discussion. There-

fore, the continuous monitoring of rotavirus strain
diversity during pre- and post-vaccination programs
will be helpful for evaluating the efficacy of vaccines
available currently. =
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Jounmar oF Croicar Micnomoeosy, JTune 2006, p, 20L6-2050 Vol. 44, Mo 6
CO95-113T7/06 50800 +0 doi 10,1128 TCM. 02436405
Coprright © 2006, American Society for Microbiology, All Rights Reservad.

Molecular Epidemiology of Group A Rotavirus Diarrhea among
Children in Buenos Aires, Argentina, from 1999 to 2003

and Emergence of the Infrequent Genotype G12

A. AL Castello,™* M. H. Argiielles” R. P. Rota® A, Olthoff,” B. Jiang! R. L Glass.!
1. R. Gentsch.! and G. Glikmann®

dournal of Medical Virclogy S1:371-381 (20404

Characterization of Genotype P|9]G12 Rotavirus
Strains From Argentina: High Similarity With
Japanese and Korean (12 Strains

Alejandro A. Castello,'** Tovoko Nakagomi,? Osamu Nakagomi,” Baoming Jiang,” Jung 0. Kang,*
Roger 1. Glass,® Graciela Glikmann,! and Jon R. Gentsch®
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Table 1

G Madel
MEEGID-623; No of Pages 7

Infection, Genetics and Bvolution xcx (2009 xxx-xxx

Contents lists available at ScienceDirect

Infection, Genetics and Evolution

journal homepage: www.elsevier.com/locate/meegid

National Rotavirus Surveillance in Argentina: High incidence of G9P[8] strains
and detection of G4P[6] strains with porcine characteristics

Juan A. Stupka?, Paola Carvalho?, Alberto A. Amarilla®, Mario Massana ¢, Gabriel I. Parra®™*

the Argentinean National Surveillance Network for Diarrheas’

G- and Pty pe combinations of Argentinean rotavirus strains detected from 2006 to 2007,

G-ty pes F-Lypees

Pl4] Pl&] FB] P untypeable Total
B v 0 1(02) 0 1(02)
G2 123 (265 1] 0 13 (28) 136 (29.3)
G4 1] 2 (0.4) 20 (43) 3 (06) 25(53)
Ga 11(02) 1] 251 (54.1) 14 (3.0) 266 (573)
c3 (1] 1] 2 (0.4) 2 (04) 4 (0.8)
G untypeable 2{04) ] B(1.7) 22(47) 32 (6.8)
Total 126 (27.1) 2 (0.4) 282 (60.7) 54 (11.6) 464

* The numbers between parentheses represent percentages,

Finally, these results highlight the great diversity of rotavirus
strains circulating in Argentina, a fact that may have a great impact
on vaccination programs; therefore, an in-depth surveillance of
human and animal rotaviruses will lead to a better understanding
of the complex dynamics of rotavirus epidemiolog
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EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Emergence of other genotypes: 65, 612, other?
New genotypes-in the available vaccines ?

_-New vaccines ?

Emergence of other enteric viruses

— e e




EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Phylogenefics‘rudies: distinct lineages and sub-

lineages for many common genotypes, including

Gl, G2, 63 64‘ and G9, P4, P6, and P8




Outbreak of 69 in 2005: Acre and Amazonas States,
Northern Brazil

A Amazonas

Eirunep
Ihixll

Mancio Lima

Numero de casos por 1.000 habitantes

. Acima de 30 casos  (3)
[ pet5a30casos )
[] Até 15 casos (14)
D Sem Surto 1)

Feijo

S. Rosa do Rutus]

Numero de casos por 1000 habitantes

W Acima de 30 casos (1)
[0 De15a30casos (8)
[ Até 15 casos ]
[0 SemSurto (4)
[0 sem MDDA 2)

Secretaria de Vigilancia em Saiade
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3D Model of VP8*Sub-Unit of VP4 Protein
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3D Model of VP7 Protein
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EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS

AND FUTURE CHALLENGES ON ROTAVIRUS SURVEILLANCE ?

Matthijnssens et al. (2008) proposed a new classification

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

all the llR_V-A gene segments.
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Valores cut-off de

Gene identidade Gendtipos  Designagao dos nomes dos genotipos
nucleotidica (%)

VP7 80 19G Glicoproteina

VP4 80 27P Sensivel a Protease

wo W copseoineny GX-P[X]-IX-RX-Cx-Mx-AX-NX-TXx-EX-HX

VP1 83 4R RNA polimerasa — RNA dependente

VP2 84 5C Proteina do Core

VP3 81 6M Metiltransferase

NSP1 79 14A Antagonista do Interferon

NSP2 85 5N NTPase

NSP3 85 T Intensificador da Traducdo

NSP4 85 11E Enterotoxina

NSP5 91 6H Fosfoproteina (pHosphoprotein)

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



EFFECTIVELY, WHAT ARE OUR CURRENT PROSPECTS

AND FUTURE _HALLENGES ON ROTAVIRUS SURVEILLANCE ?

Environmental RV-A investigation should be
also considered
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TABLE 2. Frequencies of the viruses investigated and fecal
coliforms detected in the areas siundied

Pz, 5% foursd in:

hi
Parhogen IItan area Foral and fores sy YT Fvalue
areas g = 550

Aqry eniefic virus 21 (8T 5) 10 (35T 14.4 == L0001
RV 15 (62.5) 8 (28.6) 6.0 0014
MoV 37125 1.7 10K
HAstV & (25 .01) 2 (7.1 3.2 LK
HAdY 15 {625 1i3.5) 211 000
Fecal coliforms 24§ 1000 14 {500 164 00001

RV = HAdV > HAsSTV > NoV
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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 !

IIIIIIIIIIIII



LABORATORY OF COMPARATIVE AND ENVIRONMENTAL VIROLOGY

UM PAIS DI TODODS




Oswaldo Cruz Institute

Laboratory of
Comparative and
Environmental Virology

jpgleite@ioc.fiocruz.br

Pan American A I
- Health
" | Organization

r 'VACCINE
'ﬁ@ Hml:l:;rli.ll:':rgrqan zatian )

V'S

Secretaria de Vigilancia em Saide

GOVERND FEDERAL

Qcnrg PRl - BT S *



Thank You and Welcome

Gracias Yy Bienvenido

riozo G

L™




