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Introduction

Rotavirus (RVA) genotype G5 is frequently detected in
swine but is only sporadically identified in humans

Hotspot for RVA genetic
diversity

- Brazil was the first to detect G5P[8] strains in 
humans;
- Sustained circulation of these strains occurred in 
the country;
- Period: between the 1980s and early 2000s;
- Rare event: few other countries have reported it.

Montenegro et al 2015, Luchs et al 2019; Gouvea et al 1994, Alfieri et al 1996, Gouvea & Santos, 1999; Mascarenhas et al 2002; Araújo et al 2002, Carmona et al 2004, 
Macedo et al 2007, da Silva et al 2011; Araújo et al 2007

Phylogenetic studies confirmed a porcine origin for VP7 (G5) and a human origin for VP4 (P[8]) and other segments, indicating
reassortment events between porcine and human strains



Introduction
Date: May 2013
Strain: (RVA/Human-wt/BRA/IAL-R406/2013/G5P[6] 
Location: Goiânia city, Goias State, Midwestern, Brazil
Patient: 11-year-old male

- The P[6] genotype is commonly found in porcine RVA strains;

- Human infections with G5P[6] strains are extremely rare, reported

only in a few countries, including China (2001-2003), Vietnam

(2004), Bulgaria (2008), Taiwan (2009), Japan (2011) and Zambia

(2014).

Li et al., 2008; Ahmed et al., 2007; Mladenova et al., 2012; Komoto et al., 2013; Maringa et al., 2020

Brazil



Objectives

The aims of the present study were to:

• Perform full-genotype characterization and phylogenetic analysis of the
RVA/Human-wt/BRA/IAL-R406/2013/G5P[6] strain to elucidate its evolutionary
origin;

• Assess its genomic relationship with both human and animal RVA strains;

• Investigate interspecies transmission dynamics;

• Highlight the importance of molecular surveillance in detecting and monitoring
emerging or rare RVA genotypes.



Material and Methods

Retrieving prototype sequences

Maximum-likelihood trees 

Substitution models used:
• GTR + G + I: NSP1, VP2, VP3
• GTR + G: VP1
• T92 + G + I: NSP2, NSP5, VP4, VP6, VP7
• T92 + G: NSP3
• HKY + G: NSP4

Branch support: 1000 bootstrap replicates

IAL-R406

- VP4 P[6] genotype: Five lineages (I–V) following Martella et al. (2006)

- VP7 G5 genotype: Three lineages (I–III) following da Silva et al. (2011)

RT-PCR for the 11 
gene segments 

Electrophoresis in 
agarose gels

Sanger 
sequencing 

Phylogenetic analysis 

Genotyping 



Results and Discussion
Lineage II 

Lineage I 

Lineage III 

A

MW725568 RVA/Cow-wt/KOR/KNU-GJ2/G5P[7]
FJ807810 RVA/Pig-wt/KOR/07-214-1/2007/G5P[x]
FJ807789 RVA/Pig-wt/KOR/06-10-1/2006/G5P[x]
FJ807803 RVA/Pig-wt/KOR/07-26-1/2007/G5P[x]
EU541404 RVA/Cow-wt/KOR/K5/2004 2005/G5P[x]
MF940443 RVA/Pig-tc/KOR/K71/2006/G5P[7]
MF940720 RVA/Cow-tc/KOR/KJ44/2006/G5P[1]
DQ494394 RVA/Cow-tc/KOR/KJ75/XXXX/G5P[x]
MT066207 RVA/Pig-wt/CHE/OSU/2020/G5P[x]
KR052761 RVA/Pig-tc/USA/LS00006 OSU/1975/G5P[x]
PV500797 RVA/Pig-wt/CHN/YNKM/2023/GxP[x]
MN862163 RVA/Pig-wt/USA/Nebraska32/2010/G5P[x]
KJ450849 RVA/Pig-tc/ESP/OSU-C5111/2010/G5P[7]
OR091159 RVA/Pig-wt/CHN/SXXA/2020/G5P[x]
MH399892 RVA/Pig-wt/CHN/HJ-2016/2016/G5P[x]
MN862176 RVA/Pig-wt/USA/NorthDakota230/2015/G5P[x]

DQ473533 RVA/Pig-wt/BRA/JJ11/XXXX/G5P[x]
KC254784 RVA/Pig-wt/BRA/PGRV16/2011/G5P[23]

KX376970 RVA/Pig-wt/BRA/BR43/2012/G5P[13]
KJ482516 RVA/Pig-wt/BRA/ROTA25/2013/G5P[13]

KJ482529 RVA/Pig-wt/BRA/ROTA18/2013/G5P[7]
KJ482531 RVA/Pig-wt/BRA/ROTA24/2013/G5P[6]
MN862165 RVA/Pig-wt/USA/Pennsylvania73/2013/G5P[6]
KY053213 RVA/Pig-wt/KNA/ET8B/2015/G5P[13]
KY053148 RVA/Simian-wt/KNA/08979/2015/G5P[x]
AB690404 RVA/Pig-wt/JPN/pig9-42d/2002/G5P[13]
AB690410 RVA/Pig-wt/JPN/pig5-88d/2003/G5P[27]

JX498961 RVA/Pig-wt/CHN/ZJhz13-2/2011/G5P[x]
MT271025 RVA/Human-wt/ZMB/UFS-NGS-MRC-DPRU4723/2014/G5P[6]
KT820777 RVA/Pig-wt/CHN/JN-2/2014/G5P[x]
KP836287 RVA/Pig-wt/BEL/14R160/2014/G5P[7]

KP057832 RVA/Pig-wt/KEN/Ug-49/2012/G5P[13]
KP753195 RVA/Pig-wt/ZAF/MRC-DPRU1568/2008/G5P[x]
AB735636 RVA/Pig-wt/JPN/JP69-H4/2007/G5P[13]
LC776548 RVA/Pig-tc/JPN/N-Fu1/2022/G5P[23]

MN862164 RVA/Pig-wt/USA/Nebraska49/2011/G5P[7]
KX527773 RVA/Pig-wt/CAN/54/2011/G5P[7]

OQ743964 RVA/Pig-wt/CHN/SD GT3/2022/G5P[13]
LC776537 RVA/Pig-tc/JPN/A-Ta1/2022/G5P[23]

KT007761 RVA/Human-wt/THA/CU-B1964/2014/G5P[6]
PV891544 RVA/Pig-wt/DNK/11SD/2021/G5P[x]
KT727252 RVA/Pig-wt/THA/CMP-001-12/2012/G5P[13]

KJ923332 RVA/Pig-wt/IRL/CIT-53/2007/G5P[13]
KF006868 RVA/Human-wt/RUS/Nov10-N459/2010/G5P[6]

OL440071 RVA/Wildboar-wt/HRV/DS314-OB/2020/G5P[x]
OL440073 RVA/Wildboar-wt/HRV/DS322-OB/2020/G5P[13]
PQ299897 RVA/Pig-wt/HRV/S280-SD/2019/G5P[23]
PQ299823 RVA/Pig-wt/HRV/S55-VS/2018/G5P[13]
PQ300006 RVA/Wildboar-wt/HRV/DS404-VS/2020/G5P[13]
PV755128 RVA/Pig-wt/HUN/HUN7 G5/2024/G5P[x]

PV891539 RVA/Pig-wt/DNK/82SL/2019/G5P[23]
PV891531 RVA/Pig-wt/DNK/23FD/2020/G5P[1]3
PV891529 RVA/Pig-wt/DNK/66SD/2021/G5P[23]
PV891542 RVA/Pig-wt/DNK/64SD/2021/G5P[x]
OR192583 RVA/Pig-wt/CHL/Rota 1a/2017/G5P[x]
KT906389 RVA/Pig-wt/CHL/05/2013/G5P[7]
KP057833 RVA/Pig-wt/KEN/Ug-453/2012/G5P[13]

JX103959 RVA/Pig-wt/BRA/agro20c2/2008/G5P[x]
MH785306 RVA/Pig-wt/BRA/SUI13A/2008/G5P[13]
JX103958 RVA/Pig-wt/BRA/agro18c2/2008/G5P[x]
● RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]
KJ482528 RVA/Pig-wt/BRA/ROTA17/2013/G5P[6]

GQ377723 RVA/Human-wt/BRA/df30726_86/1986/G5P[8]
GQ377721 RVA/Human-wt/BRA/mg28018/1986/G5P[8]
GQ377729 RVA/Human-wt/BRA/sp30850/1986/G5P[8]
GQ377735 RVA/Human-wt/BRA/rj36700/1988/G5P[8]

GQ377748 RVA/Human-wt/BRA/rj10998/2005/G5P[8]
GQ377747 RVA/Human-wt/BRA/rj186198/1998/G5P[8]
EF672588 RVA/Human-tc/BRA/IAL28/1992/G5P[8]
GQ377737 RVA/Human-wt/BRA/sp46798/1991/G5P[8]
GQ377738 RVA/Human-wt/BRA/sp46855/1992/G5P[8]
GQ377741 RVA/Human-wt/BRA/rj717/1996/G5P[8]
KM820730 RVA/Pig-wt/BEL/12R002/2012/G5P[7]

AB924089 RVA/Pig-wt/JPN/BU2/2014/G5P[7]
AB741654 RVA/Human-wt/JPN/Ryukyu-1120/2011/G5P[6]
KC139779 RVA/Human-wt/CHN/LL3354/2000/G5P[6]
EF077484 RVA/Human-wt/CHN/LL36755/2003/G5P[6]
EF159576 RVA/Human-wt/CHN/LL4260/2000/G5P[6]
KY021146 RVA/Pig-wt/VNM/VN-28-05/2014/G5P[13]

AB257126 RVA/Human-wt/VNM/KH210/2004/G5P[6]
JX498962 RVA/Pig-wt/CHN/ZJhz9-2/2011/G5P[x]
KJ482509 RVA/Pig-wt/BRA/ROTA01/2013/G5P[13]
KJ482511 RVA/Pig-wt/BRA/ROTA07/2013/G5P[13]

KP753127 RVA/Pig-wt/ZAF/MRC-DPRU1487/2007/G3G5P[23]
EF218667 RVA/Human-wt/CMR/6784/ARN/2000/G5P[7]
KJ752491 RVA/Pig-wt/ZAF/MRC-DPRU1567/2008/G5P[6]

ON737563 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup
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- G5 establishment in Brazil: Adapted to humans since the
1980s;

- Circulation: Detected in both humans and animals for
decades;

- Lineage I: Comprises Brazilian human and porcine strains
collected between 1986 and 2013.

VP7



Results and Discussion

Lineage I 

Lineage II 

LC095889 RVA/Human-tc/VNM/NT0042/2007/G4P[6]
LC569894 RVA/Human-wt/THA/PK2015-1-0001/2015/G4P[6]
KX363435 RVA/Pig-wt/VNM/14250 9/2012/G4P[6]
KF726034 RVA/Human-wt/CHN/E931/2008/G4P[6]
KY748310 RVA/Human-wt/THA/CMH-N016-10/2010/G4P[6]
PP255810 RVA/Pig-tc/CHN/S2CF/2023/G4P[6]
LC095878 RVA/Human-tc/VNM/NT0001/2007/G3P[6]
LC095922 RVA/Human-wt/VNM/NT0205/2007/G4P[6]

KF726067 RVA/Human-wt/CHN/R1954/2013/G4P[6]
OQ799674 RVA/Human-wt/CHN/GZ-KZM02/2022/G9P[6]
KF041444 RVA/Human-wt/CHN/GX54/2010/G4P[6]
OQ799682 RVA/Pig-wt/CHN/SD/LYXH2/2022/G4P[6]
OQ799683 RVA/Human-wt/CHN/SD/LYXH3/2022/G5P[6]
MK227948 RVA/Pig-wt/TWN/104-P-002-1-1231/2015/G4P[6]
AB741652 RVA/Human-wt/JPN/Ryukyu-1120/2011/G5P[6]

LC569883 RVA/Human-wt/THA/DU2014-259/2014/G4P[6]
MG570048 RVA/Pig-wt/CHN/Z84/2007/GxP[6]
PP669377 RVA/Pig-wt/ZAF/UFS-BOC009/2018/G5P[6]P[13]
MK227950 RVA/Pig-wt/TWN/104-P-001-1-1357/2015/G4P[6]
OR683336 RVA/Pig-wt/CHN/HBP451/2021/G4P[6]
OQ799695 RVA/Human-wt/CHN/ZJ-04/2022/GxP[6]
KC139780 RVA/Human-wt/CHN/LL3354/2000/G5P[6]
LC061623 RVA/Human-wt/PHL/TGE13-85/2013/G4P[6]
LC000536 RVA/Human-wt/PHI/TGE13-77/2013/G5P[6]
OQ799732 RVA/Human-wt/CHN/LN-GJ3/2022/G4P[6]

AB573872 RVA/Wildboar-wt/JPN/GUB88/2006/G4P[6]
AB573880 RVA/Pig-wt/JPN/FGP65/2009/G4P[6]

PP682346 RVA/Pig-wt/CHN/AHBZ2312/2023/G4P[6]
KF726056 RVA/Human-wt/CHN/R946/2006/G3P[6]

KX363402 RVA/Pig-wt/VNM/14226 39/G4P[6]
LC389888 RVA/Human-wt/LKA/R1207/2009/G4P[6]
OQ799744 RVA/Pig-wt/CHN/CY-SXZD/2022/GxP[6]
MT198747 RVA/Pig/CHN/SCLJ-C18/2019/G4G9P[6]

OQ799691 RVA/Pig-wt/CHN/CY_DY/2022/G4P[6]
GU189554 RVA/Human-wt/CHN/R479/2004/G4P[6]
PP513159 RVA/Pig-wt/CHN/YA1038/2022/G4P[6]
MN478785 RVA/Human-wt/USA/3000526261/2016/G3P[6]
EF672612 RVA/Human-tc/GBR/ST3/1975/G4P[6]
OP937298 RVA/Human-tc/AUS/RV3/1993/G3P[6]
AF076925 RVA/Human-wt/AUS/S12-85/XXXX/G3P[6]
MK953582 RVA/Human-wt/KOR/RN-010/2013/G4P[6]
KJ752040 RVA/Human-wt/SEN/MRC-DPRU2136/2009/G1P[6]
KJ751638 RVA/Human-wt/BWA/MRC-DPRU2605/2007/G6G8P[6]
KP882715 RVA/Human-wt/KEN/Keny-078/2008/G8P[6]
KP882429 RVA/Human-wt/GHA/Ghan-053/2009/G2P[6]
KP883144 RVA/Human-wt/MLI/Mali-120/2009/G1P[6]
KP882825 RVA/Human-wt/MLI/Mali-028/2008/G2P[6]
JF460815 RVA/Human-wt/USA/06-242/2006/G2P[6]
KJ751738 RVA/Human-wt/CMR/MRC-DPRU1480/2009/G1P[6]
KM660344 RVA/Human-wt/CMR/MA92/2011/G1P[6]
KJ751892 RVA/Human-wt/ETH/MRC-DPRU2241/2009/G3P[6]
MF184799 RVA/Human-wt/USA/CNMC103/2011/G3P[6]
LC260230 RVA/Human-wt/IDN/SOEP156/2016/G3P[6]

MW254172 RVA/Env/CHN/B15-R3/2019/P[6]
MN746097 RVA/Human-wt/LBN/R80/2012/G12P[6]
KY497554 RVA/Human-wt/PAK93/2010/G1P[6]
MT339195 RVA/Human-wt/USA/Ph158/1998/G9P[6]
AF079356 RVA/Human-wt/USA/US1205/XXXX/G9P[6]
DQ490554 RVA/Human-wt/BGD/RV176/2000/G12P[6]
KJ751661 RVA/Human-wt/ZAF/MRC-DPRU11070/1999/G9P[6]
MG729826 RVA/Human-wt/CHN/13-10/2013/GxP[6]
KJ870925 RVA/Human-wt/COD/KisB504/2009/G1P[6]
KP881967 RVA/Human-wt/BGD/Bang-020/2008/G12P[6]
KX646642 RVA/Human-wt/IND/RV0915/2009/G1P[6]
FJ747628 RVA/Human-wt/GER/GER172-08/2008/G12P[6]
LC374182 RVA/Human-wt/NPL/10N4001/2010/G12P[6]
● RVA/Human-wt/BRA/IAL-R406/2013/G5P[6] 
KJ412567 RVA/Human-wt/PRY/1809SR/2009/G4P[6]

KC412049 RVA/Human-wt/ARG/Arg4671/2006/G4P[6]
KC412048 RVA/Human-wt/ARG/Arg4605/2006/G4P[6]
OP971578 RVA/Human-wt/ARG/Arg12461/2014/G4P[6]

KJ752488 RVA/Pig-wt/ZAF/MRC-DPRU1567/2008/G5P[6]
MT271026 RVA/Human-wt/ZMB/UFS-NGS-MRC-DPRU4723/2014/G5P[6]
KJ870903 RVA/Human-wt/COD/KisB332/2008/G4P[6]
KF835915 RVA/Human-wt/HUN/BP1227/2002/G4P6
KM820719 RVA/Pig-wt/BEL/12R006/2012/G3P[6]
JQ993319 RVA/Human-wt/BEL/BE2001/2009/G9P[6]
AB770153 RVA/Human-tc/JPN/AU19/1997/G1P[6]

KF835913 RVA/Human-wt/HUN/BP271/2000/G4P[6]
LC810889 RVA/Pig-tc/USA/Gottfried/1975/G4P[6]

ON737564 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup
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Lineage IV Lineage III 

Lineage V 

- Lineage: Brazilian P[6] clustered within Lineage I;

- Closest relationships: Most related to G4[6] porcine-like 
human strains from Paraguay (2009) (96.8% nt) and Argentine 
(2006) (93.7% nt);

- Similarity with swine strains (Lineage I): 88.9%–93.1%;

- Limitation: VP8*-coding region of BRA/IAL-R406/2013/G5P[6]
not sequenced, preventing broader comparison with other
Brazilian human and animal P[6] strains.

VP4



Results and Discussion

- Rarity: constellation only once reported in
humans (China, 2003, strain LL36755)
- Genetic: Brazilian IAL-R406 and Chinese

LL36755 strains grouped separately ►
independent evolution rather than direct
transmission

Constellations 
- South American porcine-like human strains:
Paraguay and Argentina strains differ in VP7 (G4
vs. G5)
- Other countries: Zambia, Japan, Bulgaria
differ in NSP3 (T1 vs. T7)
- Brazilian pigs (2013): Differ in VP6 (I5 vs. I1)

Conclusion: Similar genomic backbones have
arisen independently worldwide, driven by
zoonotic events and local evolutionary
dynamics

G5-P[6]-I1-R1-C1-M1-A8-N1-T7-E1-H1

Strain Genotypes
VP7 VP4 VP6 VP1 VP2 VP3 NSP1 NSP2 NSP3 NSP4 NSP5

RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]a G5 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Human-wt/CHN/LL36755/2003/G5P[6] G5 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Human-wt/CHN/LL3354/2000/G5P[6] G5 P[6] I5 R1 C1 M1 A1 N1 T1 E1 H1
RVA/Human-wt/BGR/BG260/2008/G5P[6] G5 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Human-wt/ZMB/UFS-NGS-MRCDPRU4723/2014/G5P[6] G5 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

RVA/Human-wt/JPN/Ryukyu-1120/2011/G5P[6] G5 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Human-wt/PRY/1809SR/2009/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Human-wt/ARG/Arg4671/2006/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Human-wt/ARG/Arg4605/2006/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Human-wt/ARG/Arg12461/2014/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Human-tc/BRA/IAL28/1992/G5P[8] G5 P[8] I5 R1 C1 M1 A1 N1 T1 E1 H1
RVA/Human-tc/GBR/ST3/1974/G4P[6] G4 P[6] I1 R1 C1 M1 A1 N1 T1 E1 H1
RVA/Human-tc/CHN/R479/2004/G4P[6] G4 P[6] I5 R1 C1 M1 A1 N1 T7 E1 H1
RVA/Human-wt/CHN/E931/2008/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Human-wt/BRA/COD379/1991/G4P[6] G4 P[6] I1 R1 Cx M1 A1 N1 T1 E1 H1
RVA/Human-tc/BRA/R49/1997/G1P[9] G1 P[9] I1 R1 C1 M2 A1 N2 T2 E1 H1
RVA/Human-wt/BEL/BE2001/2009/G9P[6] G9 P[6] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Human-wt/BRA/rj24598/2015/G26P[19] G26 P[19] I5 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Pig-wt/BEL/12R005/2012/G4P[7] G4 P[7] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Pig-tc/USA/Gottfried/1975/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Pig-wt/JPN/BU2/2014/G5P[7] G5 P[7] I5 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Pig-wt/BEL/12R002/2012/G5P[7] G5 P[7] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Pig-tc/USA/OSU/1975/G5P[7] G5 P[7] I5 R1 C1 M1 A1 N1 T1 E1 H1
RVA/Pig-wt/BRA/SUI13A/2008/G5P[13] G5 P[13] I5 R1 C1 Mx A8 Nx T7 E1 H1
RVA/Pig-wt/BRA/SUI24A/2008/G3P[13] G3 P[13] I5 R1 C1 M2 A8 N1 T7 E1 H1
RVA/Pig-wt/BRA/ROTA17/2013/G5P[6] G5 P[6] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Pig-wt/BRA/ROTA24/2013/G5P[6] G5 P[6] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Pig-wt/IRL/R2WTA79/2014/G5P[13] G5 P[13] I5 R1 C1 M1 A8 N2 T7 E9 H1
RVA/Pig-wt/ITA/3BS/2009/G9P[23] G9 P[23] I5 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Pig-wt/THA/CMP-011-09/2009/G4P[6] G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1
RVA/Pig-tc/VEN/A131/1988/G3P[7] G3 P[7] I5 R1 C2 M1 A1 N1 T1 E1 H1
RVA/Pig-tc/KOR/K71/2006/G5P[7] G5 P[7] I5 R1 C1 M1 A1 N1 T1 E1 H1
RVA/Pig-wt/KNA/ET8B/2015/G5P[13] G5 P[13] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Pig-wt/ITA/2CR/2009/G9P[23] G9 P[23] I5 R1 C1 M1 A8 N1 T7 E1 H1
RVA/Wildboar-wt/HRV/DS229-Z/2020/G3P[13] G3 P[13] I5 R1 C1 M1 A8 N1 T7 E1 H1



Results and Discussion
RVA/Human-wt/BRA/IAL-R406/2013/G5P[6] 
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Results and DiscussionVP2/C1

MF940424 RVA/Pig-tc/KOR/K71/2006/G5P[7]
PP100161 RVA/Pig-tc/CHN/JSNJ2019/2019/G1P[7]
JX971570 RVA/Cow-wt/KOR/K5/2004/GxP[x]
MW725572 RVA/Cow-wt/KOR/KNU-GJ2/2020/G5P[7]
MT874984 RVA/Pig-wt/CHN/NJ2012/2012/G9P[7]
KF500175 RVA/Cow-wt/KOR/KJ56-1/2004/GxP[x]
PQ336995 RVA/Pig-wt/CHN/YNXD/2024/GxP[x]
MF940588 RVA/Cow-tc/KOR/KJ11/2006/G8P[7]
MT025931 RVA/Pig-tc/USA/OSU/1975/G5P[7]
PQ452934 RVA/Pig-wt/CHN/5.11/2022/G5P[7]
KF500208 RVA/Pig-wt/KOR/174-1/2006/G8P[7]

AB741650 RVA/Human-wt/JPN/Ryukyu-1120/2011/G5P[6]
PP669528 RVA/Pig-wt/ZAF/UFS-BOC124/2020/G5P[23]

JQ309139 RVA/Horse-tc/GBR/H-1/1975/G5P[7]
KF035108 RVA/Human-wt/BRB/2012821133/2012/G4P[14]
OR192589 RVA/Pig-wt/Chile/Rota-2a/2017/G5P[7]
KJ482418 RVA/Pig-wt/BRA/ROTA10/2013/G9P[23]
MG407646 RVA/Human-wt/BRA/rj24598/2015/G26P 19
KJ482425 RVA/Pig-wt/BRA/ROTA17/2013/G5P[6]
KJ482409 RVA/Pig-wt/BRA/ROTA01/2013/G5P 13
KJ482415 RVA/Pig-wt/BRA/ROTA07/2013/G5P 13

PV500800 RVA/Pig-wt/CHN/YNKM/2023/G5P[7]
PP235799 RVA/Pig-tc/CHN/GDZHF/2023/G9P[7]
OQ743747 RVA/Pig-wt/CHN/YN-A/2021/GXP[x]
KC412044 RVA/Human-wt/ARG/Arg4605/2006/G4P[6]
KC412045 RVA/Human-wt/ARG/Arg4671/2006/G4P[6]

KJ412565 RVA/Human-wt/PRY/1809SR/2009/G4P[6]
GU199487 RVA/Pig-tc/USA/Gottfried/1975/G4P[6]
KM820703 RVA/Pig-wt/BEL/12R005/2012/G4P[7]
KJ482429 RVA/Pig-wt/BRA/ROTA24/2013/G5P[6]

OM982791 RVA/Pig-wt/CHE/S20-0073/2020/G5G9P 13
OM982736 RVA/Pig-wt/CHE/S19-1115/2019/G4P[6]
KF835903 RVA/Human-wt/HUN/BP1792/2004/G4P[6]
PQ299934 RVA/Fox-wt/HRV/L465-VP/2020/G3P 13
OQ440215 RVA/Pig-wt/HRV/S338-Z/2020/G4G5P[6] P 13
KM820704 RVA/Pig-wt/BEL/12R006/2012/G3P[6]
JQ993322 RVA/Human-wt/BEL/BE2001/2009/G9P[6]

KM820702 RVA/Pig-wt/BEL/12R002/2012/G5P[7]
JF796735 RVA/Pig-wt/KOR/PRG9121/2006/G9P[7]
MK936405 RVA/Pig-wt/ESP/VC20B/2017/G9P[23]

GU199516 RVA/Pig-tc/MEX/YM/1983/G11P[7]
KC580121 RVA/Human-wt/USA/DC1210/1980/G1P[8]
JX416205 RVA/Human-tc/VEN/M37/1982/G1P[6]
HM773899 RVA/Human-wt/USA/DC4608/1980/G4P[8]
KC579565 RVA/Human-wt/USA/DC1476/1974/G1P[8]
LC438922 RVA/Human-tc/VEN/RRV NB1215 31/1987/G3P 3
HM773888 RVA/Human-wt/USA/DC4320/1988/G4P[8]
LC213856 RVA/Human-wt/JPN/SN1987FB-1/1987/G1P[8]
FJ947761 RVA/Human-wt/USA//DC792/1980/G3P[8]
KC579736 RVA/Human-wt/USA/DC1212/1980/G1P[8]

KJ870901 RVA/Human-wt/COD/KisB332/2008/G4P[6]
KY055417 RVA/Pig-wt/UGA/BUW-14-A008/2014/G12P8
MT784798 RVA/Pig-wt/MOZ/MZ-MPT-115/2016/G4P[6]

OP971576 RVA/Human-wt/ARG/Arg12461/2014/G4P[6]
KU886314 RVA/Pig-wt/CHN/HLJ-15-1/2015/G4P[23]
LC095892 RVA/Human-tc/VNM/NT0042/2007/G4P[6]
LC208012 RVA/Human-wt/NPL/07N1760/2007/G26P 19

KF726037 RVA/Human-wt/CHN/E931/2008/G4P[6]
OR683284 RVA/Pig-wt/CHN/HBP438/2021/G9P 13
PQ384403 RVA/Pig-wt/CHN/GD-HD/2023/G1P[7]
PQ736898 RVA/Pig-wt/CHN/PoRV-JXAY01/2021/G5P[23]
ON381977 RVA/Pig-wt/CHN/JC3-VP2/2021/G4P[x]
KF726070 RVA/Human-wt/CHN/R1954/2013/G4P[6]
PQ323316 RVA/Pig-wt/China/GZ/2023/G9P[23]
OR127201 RVA/Pig-wt/CHN/KY-2022/2022/G9P[23]
PQ452923 RVA/Pig-wt/CHN/2022/3 14-E/G4P[7]
KJ466983 RVA/Pig-wt/CHN/YN/2012/G9P[x]
MK597961 RVA/Pig-tc/CHN/SCLS-X1/2018/G3P 13
AB924085 RVA/Pig-wt/JPN/BU2/2014/G5P[7]
GU199192 RVA/Pig-wt/IND/RU172/G12P[7]
MT271029 RVA/Human-wt/ZMB/UFS-NGS-MRC-DPRU4723/2014/G5P[6]
KY053145 RVA/Simian-wt/KNA/08979/2015/G5P[x]
LC777932 RVA/Wildboar-wt/JPN/Ishi10/2020/G3P[23]

HG513046 RVA/Human-wt/VNM/30378/2009/G26P 19
LC095936 RVA/Human-wt/VNM/NT0599/2008/G4P[6]
LC095903 RVA/Human-wt/VNM/NT0073/2007/G9P 19
● RVA/Human-wt/BRA/IAL-R406/2013/G5P[6] 

EF583030 RVA/Human-tc/BRA/IAL-28/1992/G5P[8]
KC139782 RVA/Human-wt/CHN/LL3354/2000/G5P[6]

GU189552 RVA/Human-tc/CHN/R479/2004/G4P[6]
KF041442 RVA/Human-wt/CHN/GX54/2010/G4P[6]

MT796879 RVA/Human-tc/USA/Wa/1974/G1P[8]
EF583046 RVA/Human-tc/GBR/ST3/1975/G4P[6]
KJ627115 RVA/Human-wt/PRY/371/1999/G1P[8]
GU199493 RVA/Human-wt/NPL/KTM368/2004/G11P 25
GU199519 RVA/Human-wt/BGD/Dhaka6/2001/G11P 25
DQ870502 RVA/Human-wt/BEL/B3458/2003/G9P[8]
KJ627139 RVA/Human-wt/PRY/1441SR/2006/G9P[8]
KJ820881 RVA/Human-tc/BRA/R135/1998/G9P[9]
KF907285 RVA/Human-wt/BRA/RJ12419/2006/G12P[8]
MT601106 RVA/Human-wt/BRA/TO-162/2011/G12P[8]
MT601123 RVA/Human-wt/BRA/TO-237/2014/G1P[8]
MT601099 RVA/Human-wt/BRA/TO-114/2014/G3P[8]
LC086759 RVA/Human-wt/THA/SKT-98/2013/G1P[8]
JN088438 RVA/Human-wt/ARG/Arg6653/2008/G12P[8]
JN088439 RVA/Human-wt/ARG/Arg7500/2009/G12P[8]
KX632266 RVA/Human-wt/UGA/MUL-13-183/2013/G12P[6]
KX655529 RVA/Cow-wt/UGA/BUW-14-A035/2014/G12P[8]
KJ870923 RVA/Human-wt/COD/KisB504/2009/G1P[6]

ON737567 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup
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VP2: comparable nucleotide homology (91.3–91.9% nt) with
several strain sets:
• Porcine-like human strains:
Vietnam: NT0599/2008/G4P[6], NT0073/2007/G9P[19]
Venezuela: M37/1982/G1P[6]
Argentina: Arg12461/2014/G4P[6]
Barbados: 2012821133/2012/G4P[14]
• Classical human strains:
G1P[8], G4P[8], G3P[8] from USA and Japan (1974–1987)
• Porcine strains:
China, Korea, USA (1975–2024)
• Bovine strains:
Korea (2004–2020)
• Equine strain:
Great Britain: H-1/1975/G5P[7]



Results and Discussion

NSP1 A8: highest similarity (90.7% nt) with:

• Porcine strain: RVA/Pig-wt/KNA/ET8B/2015/G5P[13] 
(St. Kitts, Caribbean, 2015)

• Primate strain: RVA/Simian-wt/KNA/08979/2015/G5P[x]
 (St. Kitts, Caribbean, 2015)

OR683363 RVA/Pig-wt/CHN/HBP421/2021/G9P[23]
OR683330 RVA/Pig-wt/CHN/HBP478/2021/G9P[13]
KC113257 RVA/Pig-wt/CHN/TM-a/2009/G9P[23]
OQ979284 RVA/Pig-wt/CHN/AHFY2022/2022/G9P[23]
PP391045 RVA/Pig-wt/CHN/BH/2023/G12P[7]
KU740002 RVA/Human-wt/TWN/07-96s1118/2007/G9P[19]
KU739962 RVA/Pig-wt/TWN/4-1/2015/G9P[19]

KU740022 RVA/Human-wt/TWN/103-701-D210/2014/G9P[19]
KP752917 RVA/Pig-wt/ZAF/MRC-DPRU1522/2007/G5G9P[x]
KP752952 RVA/Pig-wt/ZAF/MRC-DPRU1557/2008/G4G5P[23]
KJ752475 RVA/Pig-wt/ZAF/MRC-DPRU1567/2008/G5P[6]
KJ753135 RVA/Pig-wt/ZAF/MRC-DPRU3825/2008/G5P[x]

PQ299881 RVA/Pig-wt/HRV/S236-VS/2019/G5P[13]
KP753115 RVA/Pig-wt/ZAF/MRC-DPRU1487/2007/G3G5P[23]
KP753056 RVA/Pig-wt/ZAF/MRC-DPRU3878/2008/G5P[x]
KC610706 RVA/Pig-wt/ITA/7RE/2009/G9P[23]

JQ309141 RVA/Horse-tc/GBR/H-1/1975/G5P[7]
MH238089 RVA/Pig-wt/ESP/F437/2017/G3P[19]

KM434194 RVA/Pig-tc/AUS/CRW-8/1987/G3P[7]
OR644650 RVA/Pig-wt/CHN/JS/2023/G5P[23]

KF726072 RVA/Human-wt/CHN/R1954/2013/G4P[6]
MH137274 RVA/Pig-wt/CHN/SCLSHL-2-3/2017/G9P[23]
OQ799883 RVA/Pig-wt/CHN/SD LYXH2/2022/G4P[6]
KF041435 RVA/Human-wt/CHN/GX54/2010/G4P[6]
MK597988 RVA/Human-tc/CHN/SCLS-R3/2018/G3P[13]
MK597966 RVA/Pig-tc/CHN/SCLS-X1/2018/G3P[13]
ON736963 RVA/Human-wt/SLV/3000645819/2016/G4P[6]

KY053214 RVA/Pig-wt/KNA/ET8B/2015/G5P[13]
KY053149 RVA/Simian-wt/KNA/08979/2015/G5P[x]
● RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]

MH308722 RVA/Pig-wt/USA/OK.5.68b/2008/G9P[7]
JN128985 RVA/Human-wt/NCA/OL/2010/G4P[6]

JF796707 RVA/Pig-wt/KOR/PRG921/2006/G9P[23]
JF796729 RVA/Pig-wt/KOR/PRG9121/2006/G9P[7]

JF796718 RVA/Pig-wt/KOR/PRG942/2006/G9P[23]
MF940504 RVA/Pig-tc/KOR/PRG942/2006/G9P[23]
PQ133254 RVA/Pig-wt/CHN/NG523/2022/G5P[23]
KF035102 RVA/Human-wt/BRB/2012821133/2012/G4P[14]

D38154 RVA/Pig-wt/MEX/YM/1983/G11P[7]
AB924112 RVA/Pig-wt/JPN/BU9/2014/G9P[23]
LC774621 RVA/Human-wt/JPN/SO1199/2020/G3P[6]
LC777984 RVA/Pig-wt/JPN/I-Hir4/2021/G9P[23]
LC776554 RVA/Pig-tc/JPN/N-Fu1/2022/G5P[23]

LC777934 RVA/Wildboar-wt/JPN/Ishi10/2020/G3P[23]
LC776532 RVA/Pig-tc/JPN/G-Ts1/2022/G9G11P[23]

AB924090 RVA/Pig-wt/JPN/BU2/2014/G5P[7]
AB924101 RVA/Pig-wt/JPN/BU8/2014/G4P[6]
JN974776 RVA/Pig-wt/CAN/F7-4/2006/G9P[7]P[13]
JN974775 RVA/Pig-wt/CAN/F8-4/2006/G2P[6]P[7]
JN974774 RVA/Pig-wt/CAN/F6-4/2006/G11P[13]
MT784838 RVA/Pig-wt/MOZ/MZ-MPT-115/2016/G4P[6]
KP753116 RVA/Pig-wt/ZAF/MRC-DPRU1487/2007/G3G5P[23]
KP752851 RVA/Pig-wt/ZAF/MRC-DPRU1562/2008/G5P[x]

PP669371 RVA/Pig-wt/ZAF/UFS-BOC001/2018/G5P[13]
PP669383 RVA/Pig-wt/ZAF/UFS-BOC009/2018/G5P[6]P[13]
PP669407 RVA/Pig-wt/ZAF/UFS-BOC060/2019/G5P[13]P[23]
PP669453 RVA/Pig-wt/ZAF/UFS-BOC076/2020/G5P[23]

LC000539 RVA/Human-wt/PHL/TGE13-77/2013/G5P[6]
LC061628 RVA/Human-wt/PHL/TGE13-39/2013/G4P[6]

LC208014 RVA/Human-wt/NPL/07N1760/2007/G26P[19]
KF726039 RVA/Human-wt/CHN/E931/2008/G4P[6]
MT271031 RVA/Human-wt/ZMB/UFS-NGS-MRC-DPRU4723/2014/G5P[6]
HG513049 RVA/Human wt/VNM/30378/2009/G26P[19]

KJ482264 RVA/Pig-wt/BRA/ROTA21/2013/GxP[x]
KJ482265 RVA/Pig-wt/BRA/ROTA22/2013/G3P[1]

KJ482263 RVA/Pig-wt/BRA/ROTA20/2013/GxP[x]
KJ482262 RVA/Pig-wt/BRA/ROTA19/2013/G6P[1]

KJ482251 RVA/Pig-wt/BRA/ROTA08/2013/G3P[6]
KC412033 RVA/Human-wt/ARG/Arg4605/2006/G4P[6]
KJ482266 RVA/Pig-wt/BRA/ROTA23/2013/G3P[7]

KJ412559 RVA/Human-wt/PRY/1809SR/2009/G4P[6]
OP971570 RVA/Human-tc/ARG/Arg12461/2014/G4P[6]
KC412034 RVA/Human-wt/ARG/Arg4671/2006/G4P[6]

KC855054 RVA/Human-wt/BRA/ROTA01/2012/G5P[13]
KJ482250 RVA/Pig-wt/BRA/ROTA07/2013/G5P[13]

AB741655 RVA/Human-wt/JPN/Ryukyu-1120/2011/G5P[6]
KR052741 RVA/Pig-tc/USA/LS00007 Gottfried/1975/G4P[6]

HM348716 RVA/Human-tc/IND/mani-97/2006/G9P[19]
PP235802 RVA/Pig-tc/CHN/GDZHF/2023/G9P[7]
KM820739 RVA/Pig-wt/BEL/12R006/2012/G3P[6]
JQ993324 RVA/Human-wt/BEL/BE2001/2009/G9P[6]

PQ299829 RVA/Pig-wt/HRV/S55-VS/2018/G5P[13]
KM820738 RVA/Pig-wt/BEL/12R005/2012/G4P[7]

PQ299991 RVA/Wildboar-wt/HRV/DS306-OB/2020/G3P[13]
PQ299947 RVA/Jackal-wt/HRV/C48-VS/2020/G3P[6]
PQ299903 RVA/Pig-wt/HRV/S280-SD/2019/G5P[23]

KF835938 RVA/Human-wt/HUN/BP1125/2004/G4P[6]
KF835937 RVA/Human-wt/HUN/BP271/2000/G4P[6]

KJ482257 RVA/Pig-wt/BRA/ROTA14/2013/G9P[23]
KJ482253 RVA/Pig-wt/BRA/ROTA10/2013/G9P[23]

KP753184 RVA/Pig-wt/ZAF/MRC-DPRU1568/2008/G5P[x]
KC149934 RVA/Human-wt/CHN/LL36755/2003/G5P[6]

JQ898158 RVA/Human-wt/BRA/HSP180/1999/G4P[6]
KJ482261 RVA/Pig-wt/BRA/ROTA18/2013/G5P[7]

KJ482267 RVA/Pig-wt/BRA/ROTA24/2013/G5P[6]
KJ482260 RVA/Pig-wt/BRA/ROTA17/2013/G5P[6]
MG407651 RVA/Human-wt/BRA/rj24598/2015/G26P[19]
KJ482252 RVA/Pig-wt/BRA/ROTA09/2013/G3P[13]

ON737569 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup
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NSP1/A8

Li et al., 2008; Stupka et al., 2009; Degiuseppe et al., 2013; Martinez et al., 2014; Navarro et al., 2017; 
Maringa et al., 2020; Tacharoenmuang et al., 2021; Akari et al., 2023)



Results and Discussion
LC810905 RVA/Cow-wt/JPN/NCDV/2024/G6P[1]
JF990812 RVA/Cow-tc/USA/BR-3/1984/G6P[5]
GQ225803 RVA/Cow-tc/USA/UKg9P/1984/G3P[5]
GQ225806 RVA/Cow-tc/USA/UKg9AU32/2003/G9P[5]
GQ225801 RVA/Cow-tc/USA/UKg9D/1984/G1P[5]
JF990835 RVA/Cow-tc/USA/UKg4Wa/2002/G6P[8]
HQ844012 RVA/Cow-tc/USA/UKg9KC-1/2003/G10P[5]
K02170 RVA/Cow-wt/USA/UK/1984/G6P[x]
OL989014 RVA/Pig-wt/IRL/R2WTA79/2014/G5P[13]

LC776522 RVA/Pig-tc/JPN/C-Sh/2022/G9P[23]
LC777997 RVA/Pig-wt/JPN/M-HDK9/2021/G11P[13]

MT784854 RVA/Pig-wt/MOZ/MZ-MPT-115/2016/G4P[6]
KX363386 RVA/Pig-wt/VNM/14225 45/G5P[13]

KX363353 RVA/Pig-wt/VNM/14150 54/G11P[13]
KF835953 RVA/Human-wt/HUN/BP271/2000/G4P[6]
PQ299938 RVA/Fox-wt/HRV/L465-VP/2020/G3P[13]
PQ299982 RVA/Wildboar-wt/HRV/DS229-Z/2020/G3P[13]

LC600817 RVA/Human-wt/KEN/KCH148/2019/G4P[6]
KF835959 RVA/Human-wt/HUN/BP1792/2004/G4P[6]

KF723299 RVA/Pig-wt/ITA/13BS/2009/G5P[x]
KR632628 RVA/Human-wt/ITA/ME848-12/2012/G12P[9]

PQ521843 RVA/Env/DEU/MR233-17E/GxP[x]
OM982785 RVA/Pig-wt/CHE/S20-0073/2020/G5G9P[13]
PP669532 RVA/Pig-wt/ZAF/UFS-BOC124/2020/G5P[23]
PP669385 RVA/Pig-wt/ZAF/UFS-BOC009/2018/G5P[6]P[13]
KJ752479 RVA/Pig-wt/ZAF/MRC-DPRU1567/2008/G5P[6]
KP752919 RVA/Pig-wt/ZAF/MRC-DPRU1522/2007/G5G9P[x]

PQ299993 RVA/Wildboar-wt/HRV/DS306-OB/2020/G3P[13]
MN556672 RVA/Pig-wt/FRA/001/2019/G5P[13]

PP874434 RVA/Pig-wt/RUS/MR-22/2022/G3P[7]
KM820678 RVA/Pig-wt/BEL/12R041/2012/G9P[13]

JN974784 RVA/Pig-wt/CAN/F6P5/2006/GxP[x]
KF835954 RVA/Human-wt/HUN/BP1125/2004/G4P[6]

OM982709 RVA/Pig-wt/CHE/SS3/2020/G5G9P[13]
OQ440167 RVA/Human-wt/HRV/D230-ZG/2019/G4P[6]
PQ299916 RVA/Fox-wt/HRV/L54-SM/2018/G11P[13]
OM982732 RVA/Pig-wt/CHE/S19-1115/2019/G4P[6]

PP874423 RVA/Pig-wt/RUS/Buryatia-22-8/2022/G4P[6]
PP874412 RVA/Pig-wt/RUS/Buryatia-22-7/2022/G5P[13]

PP874460 RVA/Pig-wt/RUS/KRSN5-2/2023/G3G11P[6]P[13]P[23]
KF723304 RVA/Pig-wt/ITA/9BS/2009/G4P[6]
KU510403 RVA/Pig-wt/BEL/12R021/2012/G11P[27]

KM393175 RVA/Pig-wt/IND/HP113/2002/G6P[13]
KF723312 RVA/Pig-wt/ITA/5BS/2009/G5P[13]P[22]
KF723296 RVA/Pig-wt/ITA/10BS/2009/G9P[23]

KM820680 RVA/Pig-tc/BEL/RV277/1977/G1P[7]
KY077648 RVA/Pig-wt/UGA/BUW-14-A003/2014/G3P[13]
JN974783 RVA/Pig-wt/CAN/82/2006/G2P[23]
LC776534 RVA/Pig-tc/JPN/G-Ts1/2022/G9G11P[23]
KY053216 RVA/Pig-wt/KNA/ET8B/2015/G5P[13]
KY053151 RVA/Simian-wt/KNA/08979/2015/G5P[x]
MH267278 RVA/Pig-wt/USA/MN9.65/2008/GxP[x]
JQ715670 RVA/Human-wt/BRA/HSP180/1999/G4P[6]

KC855057 RVA/Pig-wt/BRA/ROTA01/2013/G5P[13]
KJ482303 RVA/Pig-wt/BRA/ROTA07/2013/G5P[13]

KF723307 RVA/Pig-wt/ITA/492BS/2010/G5P[23]
PQ300022 RVA/Fox-wt/HRV/L533-K/2020/G5P[13]
OQ440232 RVA/Pig-wt/HRV/S344-Z/2020/G4G5P[6]P[13]
KF835958 RVA/Human-wt/HUN/BP1547/2005/G4P[6]

AB779644 RVA/Pig-wt/THA/CMP45-08/2008/G9P[23]
KX362697 RVA/Human-wt/VNM/16020 7/2013/G4P[6]

JN129013 RVA/Human-wt/NCA/OL/2010/G4P[6]
ON736965 RVA/Human-wt/SLV/3000645819/2016/G4P[6]
JN974785 RVA/Pig-wt/CAN/F8P4/2006/GxP[x]

KJ412561 RVA/Human-wt/PRY/1809SR/2009/G4P[6]
LC777973 RVA/Pig-wt/JPN/K-Uch12/2019/G5G9P[13]
LC776499 RVA/Pig-tc/JPN/K-Br29/2021/G5P[23]

KJ482302 RVA/Pig-wt/BRA/ROTA06/2013/G11P[6]
KJ482313 RVA/Pig-wt/BRA/ROTA17/2013/G5P[6]
OP971572 RVA/Human-wt/ARG/Arg12461/2014/G4P[6]

KC412037 RVA/Human-wt/ARG/Arg4605/2006/G4P[6]
MH785440 RVA/Pig-wt/BRA/SUI26A/2008/G5P[13]

MH785437 RVA/Pig-wt/BRA/SUI24A/2008/G3P[13]
KC610686 RVA/Pig-wt/ITA/2CR/2009/G9P[23]
● RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]
LC061632 RVA/Human-wt/PHL/TGE13-39/2013/G4P[6]

OQ440170 RVA/Human-wt/HRV/D230-ZG/2019/G4P[6]
KJ482305 RVA/Pig-wt/BRA/ROTA09/2013/G3P[13]
KJ482320 RVA/Pig-wt/BRA/ROTA24/2013/G5P[6]

MK227406 RVA/Pig-wt/BGD/H14020036/G4P[49]
GU189557 RVA/Human-wt/CHN/R479/2004/G4P[6]

KC149936 RVA/Human-wt/CHN/LL36755/2003/G5P[6]
MH697654 RVA/Pig-tc/CHN/TM-a-P60/2018/G9P[23]

MK272877 RVA/Human-wt/BRA/COD424/1991/G4P[6]
KJ870908 RVA/Human-wt/COD/KisB332/2008/G4P[6]

KM820675 RVA/Pig-wt/BEL/12R005/2012/G4P[7]
JQ993326 RVA/Human-wt/BEL/BE2001/2009/G9P[6]

MH428518 RVA/Pig-wt/THA/CU192/2016/G9P[13]
ON737571 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup
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(Monini et al., 2014; Silva et al., 2015; Navarro et al., 2017; Krasnikov et al., 2024; Strydom et al., 2024), 

Closest similarity:

• Animal-like human strains (91.1–92.8% nt) – Europe, Asia, Africa, 
Americas

• Domestic animals (mainly pigs) (91.1–92.2% nt) – Russia, Canada, 
South Africa, Japan, India, Italy, Ireland, Switzerland, Belgium

• Bovine strain: USA (91.3% nt)
• Wild animals (wild boars, foxes): Croatia (91.3–92.1% nt)

NSP3/T7



Conclusions
Complete genome analysis of RVA/Human-wt/BRA/IAL-R406/2013/G5P[6] reveals insights into RVA 

genetic diversity, evolution, and interspecies transmission in Brazil

Identification of the rare G5-P[6]-I1-R1-C1-M1-A8-N1-T7-E1-H1 constellation highlights swine
as a long-standing reservoir for sporadic zoonotic infections

These findings highlight the importance of a One Health approach, combining human and animal RVA
surveillance to understand cross-species transmission

Sporadic human G5P[6] infections suggest limited human adaptability, emphasizing the need to
monitor animal reservoirs for emerging public health threats

A main limitation is the lack of patient epidemiological data, especially animal contact, which limits interpretation of RVA
trends from animal populations



Acknowledgments
• To my supervisor Dr. Adriana Luchs

• Adolfo Lutz Institute's Laboratory staff

• Graduate Program in Science, Disease Control,

Ministry of Health, São Paulo, Brazil

Funding:
• Sao Paulo Research Foundation (FAPESP) #2020/14786-0 and #2021/09064-8
• National Council for Scientific and Technological Development (CNPq) #310056/2023-3
• Special Health Fund for Mass Immunization and Disease Control (FESIMA) CAF #017/2023 and #042/2024 
• Postgraduate Program Support (PROAP-AUXPE) #2022/115 
• Brazilian Federal Agency for Support and Evaluation of Graduate Education (CAPES) #2022-0/88881.689557


	Genomic Characterization of a Rare Human G5P[6] Rotavirus in Brazil: Evidence of Longstanding Zoonotic Connections with Porcine RVA
	Introduction
	Introduction
	Objectives
	Material and Methods
	Results and Discussion
	Results and Discussion
	Results and Discussion
	Results and Discussion
	Results and Discussion
	Results and Discussion
	Results and Discussion
	Conclusions
	Acknowledgments

