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Introduction

Rotavirus (RVA) genotype G5 is frequently detected in =
swine but is only sporadically identified in humans
- Brazil was the first to detect G5P[8] strains in
H for RVA ] humans;
otspot iof genetic o - Sustained circulation of these strains occurred in

diversity the country;

- Period: between the 1980s and early 2000s;
- Rare event: few other countries have reported it.

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

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



Introduction

Date: May 2013

RS U \ Strain: (RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]
T“\/ - N Location: Goiania city, Goias State, Midwestern, Brazil
/ Ny Patient: 11-year-old male

“L y | . . .
e - The P[6] genotype is commonly found in porcine RVA strains;

/\ o - Human infections with G5P[6] strains are extremely rare, reported
. only in a few countries, including China (2001-2003), Vietnam

Brazil

(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




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.
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Material and Methods
S

l RT-PCR for the 11

gene segments Sanger
sequencing

—

Electrophoresis in
agarose gels

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

- VP7 G5 genotype: Three lineages (I-11l1) following da Silva et al. (2011)
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1 Retrieving prototype sequences
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Molecular Evolutionary
Genetics Analysis

1 Phylogenetic analysis
Maximume-likelihood trees

Substitution models used:

* GTR+ G+1:NSP1, VP2, VP3

e GTR+G:VP1

* T92 + G+ 1: NSP2, NSP5, VP4, VP6, VP7
* T92 + G: NSP3

* HKY + G: NSP4

Branch support: 1000 bootstrap replicates



VP7

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]
I 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]
9" 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]
99 AB690410 RVA/Pig-wt/JPN/pig5-88d/2003/G5P[27]
JX498961 RVA/Pig-wt/CHN/ZJhz13-2/2011/G5P[x]

0
1°

KT820777 RVA/Pig-wt/CHN/JN-2/2014/G5P[X]
99~ KP836287 RVA/Pig-wt/BEL/14R160/2014/G5P[7]
D(P057832 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]
89l LC776548 RVA/Pig-tc/JPN/N-Fu1/2022/G5P[23]
MNB862164 RVA/Pig-wt/USA/Nebraska49/2011/G5P[7]
99" KX527773 RVA/Pig-wt/CAN/54/2011/G5P[7]
0Q743964 RVA/Pig-wt/CHN/SD GT3/2022/G5P[13]
LC776537 RVA/Pig-tc/JPN/A-Ta1/2022/G5P[23]
81 H: 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]
99 OL440071 RVA/Wildboar-wt/HRV/DS314-0B/2020/G5P[x]
85" 0L440073 RVA/Wildboar-wt/HRV/DS322-0B/2020/G5P[13]
89~ PQ299897 RVA/Pig-wt/HRV/S280-SD/2019/G5P[23]
PQ299823 RVA/Pig-wt/HRV/S55-V/S/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-wi/DNK/82SL/2019/G5P[23]
PV891531 RVA/Pig-wi/DNK/23FD/2020/G5P[1]3
2[ ™" Pv891529 RVA/Pig-wt/DNK/66SD/2021/G5P[23]
PV891542 RVA/Pig-wi/DNK/64SD/2021/G5P[x]
OR192583 RVA/Pig-wt/CHL/Rota 1a/2017/G5P[x]
1| 99" KT906389 RVA/Pig-wt/CHL/05/2013/G5P[7]
KP057833 RVA/Pig-wi/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]
o RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]
KJ482528 RVA/Pig-wi/BRA/ROTA17/2013/G5P[6]
Q377723 RVA/Human-wt/BRA/df30726_86/1986/G5P[8]
9 | GQ377721 RVA/Human-wt/BRA/mg28018/1986/G5P[8]
GQ377729 RVA/Human-wt/BRA/sp30850/1986/G5P[8]
GQ377735 RVA/Human-wt/BRA/(j36700/1988/G5P[8]
Q377748 RVA/Human-wt/BRA/rj10998/2005/G5P[8]
Q377747 RVA/Human-wt/BRA/rj186198/1998/G5P[8]
EF672588 RVA/Human-tc/BRA/IAL28/1992/G5P[8]
GQ377737 RVA/Human-w/BRA/sp46798/1991/G5P[8]
Q377738 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]
967 KC139779 RVA/Human-wt/CHN/LL3354/2000/G5Pl6]
84" 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]

©
K

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/ROTAQ7/2013/G5P[13]
750 KP753127 RVA/Pig-wt/ZAF/MRC-DPRU1487/2007/G3G5P[23]
9g-[ EF218667 RVA/Human-wt/CMR/6784/ARN/2000/G5P[7]
99~ KJ752491 RVA/Pig-wt/ZAF/MRC-DPRU1567/2008/G5P[6

o9l MT271025 RVA/Human-wt/ZMB/UF S-NGS-MRC-DPRU4723/2014/G5P[6]

[6]
ON737563 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup

Lineage Il

Lineage |

Lineage IlI

Results and Discussion

O
JX103858 RVA/Pig-wtBRAagro20c2/2008/G5P]x]
MHTE5306 RVA/Pig-wtBRASUI1342008/G5P13]
4103858 RVA/Pig-wt/BRA/agro18:2/2008/G5P]x]

» AVA/Human-wiBRANAL-RA06/2010G5P[S]
K482528 RVAPig-wtBRAROTATT2013/G55[8]

GQ3TTT23 AVAHuman-wHBRA/fI07T268_86/1988/G5P[8]

GQ3TTT21 RVAHUman-wiBRA/MgZ8015/1 038/G5F[3]

GQ3TT729 RVAHumen-wiBRA/SpI0850/1 586/ G5F(E]

GOQITTTES RVAHUman-wiBRA[36T00 1858/G5F]E]

%34 [ GQITTT48 RVAHuman-mtBRAI10298/2005/G57(8]

| 50377747 RVAMHuUman wHBR AN 138108/1 DOBIGSPIE]
EFETZAEE RVAHUmMan-toBRAIALZEM1802/G5PE]

GO3TTTIT RVAHUman-wiBRA/Sp4ETEE1001/G5P[3]

GOITTT3E RVA/Muman-wBRA/Sp4B855/1002/G50[]
BOITTT41 RVAHuman-wiBRAIT1T/1895/G5F[E]
HME20730 RVA/Pio-wiBEL 2R002/2012/G5PT]

Lineage |

G5 establishment in Brazil: Adapted to humans since the

1980s;

Circulation: Detected

decades;

in both humans and animals for

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




VP4

o

6
LC569894 RVA/Human-wt/THA/PK -1-0001/20%&/G4P[6]
KX363435 RVA/Pig-wt/VNM/ 14250 9/201 /G4
KF726034 RVA/Human-wt/CHN/E931/2008/G 4
77 L KY748310 RVA/Human-wt/THA/CMH-NO16- 10/2 0/G4P[6]
PP255810 RVA/Plg-tc/CHN/SZCFIZO 3/G4
L LC095878 VA/Human-tcNNM/NT0001/200 / 3P
98 LC095922 RVA/Human-wt/VNM/NT!
[ KF726067 RVA/Human-thCHN/R1954/2013/G4P9c_]‘
[ 0Q799674 RVA/Human-wt/CHN/GZ-KZM02/2022/G9P[6]
KF041444 RVA/Human-wt/CHN/GX54/201 /G
H OQ799682 RVA/Plg-wt/CHN/SD/LYXH2/ g
0Q799683 RVA/Human-wt/CHN/SD/L XH3/2022/ P[6]
DMK227948 RVA/Pig-wt/TWN/104-P-002-1-1231/2015, 4
AB741652 RVA/Human-wt/JPN/Ryukyu- 1120/2011/G5P
— LC569883 RVA/Human-wt/THA/D 20 4- 259/2014/G4P[6
[_ MG570048 RVA/Plg-wt/CHN/Z
M‘EPP669377 RVA/Pig-wt/ZA| F/UFS BOCOOQ/ 018/GSP£6&4[P34

‘]E LC095889 RVA/Human-tcNNM/NT0042/2007/G4P

o
el

MK227950 RVA/Pig-wt/TWN/104-P-001- 1 13
OR683336 RVA/Plg-wt/CHN/HBP451/2
1~ 0Q799695 RVA/Human-wt/CHN/ZJ-04/2 02 /G
KC139780 RVA/Human-wt/CHN/LL3354/2000/G5P[ F]’
4979 LC061623 RVA/Human-Wt/PHL/TGE13 85/2013/G4 LG]
3 L0000536 VA/Human-wt/PHI/TGE 13-77/2013/G5P
851~ 0Q799732 RVA/Human-wt/CHN/LN- GJ3/ 022/G4P£
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PP682346 RVA/Plgg-wt/CHN/AHBZZ312/ & 1
KF726056 RVA/Human-wt/CHN/R94 6/2006/G3P[ ]
i KX363402 RVA/Pig-wt/VNM/14226 39/G4P¥;3]
;% LC389888 RVA/Human-wt/LKA/ 1207/2009/ 4P 6
OQ799744 RVA/Pig-wt/CHN/CY-SXZ [3
1 T198747 RVA/Pig/CHN/SCLJ- C18/2019/G4GQ
OQ 99691 RVA/Pig-wt/CHN/CY _DY/202 'Lé
™ GU189554 RVA/Human-wt/CHN/R47 /2004/G4 ]
PP513159 RVA/Pig-wt/CHN/YA1038/2022 & %
MN478785 RVA/Human-wt/USA/300052 6261/2 16/G3P[6]
EF672612 RVA/Human-tc/GBR/ST3/1975/G
0OP937298 RVA/Human-tc/AUS/RV3/19 /G
AF076925 RVA/Human-wt/AUS/S12-85/XXXX/ P 6
MK953582 RVA/Human-wt/KOR/RN-010/2013 5&
KJ752040 RVA/Human-wt/SEN/MRC- DPRU2136/2 9/G1P 613
KJ751638 RVA/Human-wt/BWA/MRC-DP RU2605/2007/G6 8P[6]
KP882715 RVA/Human-wt/KEN/Keny—O78/2008/
KP882429 RVA/Human-wt/GHA/Gha
KP883144 RVA/Human-wt/MLI/Mali- 120/2009/G1P€£6]

vy

/2006/!

KJ751738 RVA/Human-wt/CMR/M C-DPRU1480/ 009/G1P[6]
KM660344 RVA/Human-wt/CMR/MA92/2011/
KJ751892 RVA/Human-wt/ETH/MRC-D PRU2241/ 009/G3P[6]
MF184799 RVA/Human-wt/USA/CNMC103/201 1/G3Pé6]
LC260230 RVA/Human-wt/IDN/SOEP156/2016/G3 P[6]
\W254172 RVA/Env/CHN/B15 R3/20 J L
MN746097 RVA/Human-wt/L BN/R 0/2012/G 2P[6]
KY497554 RVA/Human-wt/PAK93/201 }GIB
MT339195 RVA/Human-wt/USA/P| h158/1 998 P 6
AF079356 RVA/Human-wt/USA/US1205/. 9]

9/GOP[6]

82

DQ490554 RVA/Human-thBGD/RV176/2000/G
KJ751661 RVA/Human-wt/ZAF/MRC-DP! U11070/1
MG729826 RVA/Human-wt/CHN/13-10/2013/Gx P[g
KJ870925 RVA/Human-wt/COD/KlsBSO4/2009/G1 6'4
KP881967 RVA/Human-wt/BGD/Bangg-OZO/ZOOS/G1 [6]
83| KX646642 RVA/Human-wt/IND/RV0915/2009/G1P 6*

99! FJ747628 RVA/Human-wt/GER/GER172-08/2008/G12P[6]
95 LC374182 RVA/Human-Wt/NPL/10N4001/2010/G12P[6]
997 e RVA/Human-wt/BRA/IAL- R406l201 (}g

| KJ412 67 RVA/Human-wt/PRY/ R/20

87| __KC412049 RVA/Human-wt/ARG/Arg4671/200 G4P

4: KC412048 RVAIHuman-Wl/ARG/Arg4605/2 i

99

7? " OP971578 RVA/Human-wt/ARG/Ar 12461/2014/G4
J752488 RVA/Pig-wt/ZAF/MRC- PRU1567/2008/

KJ87 0903 RVA/Human-wt/COD/KISB332/2008/G4P&6]
KF835915 RVA/Human-wt/HUN/BP1227/2002/G4
KM820719 RVA/Plg wt/BEL/12R006/20 2/G é L

® % JQ993319 RVA/Human-wt/BEL/BE2001/2009/G9P[6]

AB770153 RVAIHuman-tc/JPN/AU19/1 997/G1P[6]
3 RVA/Human-wt/HUN/BP:. 71/20 0/G4P[

0,20

KF83591
LC810889 RVA/P 5% -tc/USA/Gottfried/1975/G HO
4 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup

K,
MT271026 RVA/Human-wt/ZMB/U S-MRC-D PRU5423/2014/G5P[6]

Lineage |

Lineage V

I Hneage

Results and Discussion

FJrargdEd EVAHUmMan-WirGERMGERT F2-080 200861 2] 6]
sl L C374182 RVA/Human-wiNFLM10MN4001/2010/G12F[6

= RVA/Human-wirBRASAL-R406/201 3/G5P[G]
| KJ412567 RVA/Human- 'q".l'b’PR"fJ"'l 20935R2009/G4P[5]
KC412049 RVAH umEln—WI:."ARGINng?1 2006/ G4 F'[ﬁ]

?;-E OFP97157T8 RVA/Human- $WﬁRGINg‘124ﬁ1F2014JG=1 F'[ﬁ]

KJ752438 RVNPIQ—WZAF.’MHC DPRUMSET/2008/G5P[6]

. i[ MT271026 RVNHumari:—h'.'tﬂ'ZMBIUFS—NGS—MRC—DF’RU4?23.I'2CI14JGEF'[6]
KJ870903 RVA/HUman-wi/COD/KIsB332/2008/G4PTE]

53 KF235815 RVAHuman-wirtHUN/BF1227/2002/G4P6

o5

a9 KM320719 F!VNF’ig-\'.“U!E!ELH2Ft[]l]6.f2012.f(—:'-3 PI&]
JQ593319 RVAHuman-wi/BEL/BE2001/2009/GSP[5]
ABTTO153 RVAMHU rrlan%lc:.".] PR/ALM G997 /G1P[E]
KF835913 RVAHuUman-wi/HUN/BP271/2000/G4P[6]

LC210889 RVAPIg-tc/USA/Gottfried/ 197 5/G4P[6]

ONT37T564 RVAHUmMan-wi/USA3001502278/2018/G2P[4] outgroup

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

Lineage |

Lineage V

EI Lineage Il
] Lineage IV
J Lineage Il

- 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.




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

] ]
IRVA/Human-wt/BRA/IAL-R4O6/2013/GSP[6]a G5 P[6] 11 R1 Cl M1 A8 N1 T7 E1 H1 I I i es UItS an d DISCUSSIO”
RVA/Human-wt/CHN/LL36755/2003/G5P[6]

G5 P61 Rl Cl Ml A8 NI T7 _ El H1
RVA/Human-wt/CHN/LL3354/2000/G5P[6] G5 P6l 5 Rl Cl Ml A1l NI T E1 H1
RVA/Human-wt/BGR/BG260/2008/G5P[6] Go Pl 1T RIC M AN T E1 H G5-P[6]-|1-R1-C1-M 1-A8-N1-T7-E1-H1
RVA/Human-wt/ZMB/UFS-NGS-MRCDPRU4723/2014/G5P[6] G5 P[] 11 Rl Cl M1 A8 NI Ti E1 H1
RVA/Human-wt/JPN/Ryukyu-1120/2011/G5P[6] G5 Pl 11 RICl M1 A8 N1 TI E1 H1 - Rarity: constellation only once reported in
VA/Human-wt/PRY/1809SR/2009/G4P[6 G4 P6 11 Rl Cl Ml A8 NI 17 i H1 . .

uman , ,
" . % humans (China, 2003, strain LL36755
RVA/Human-wt/ARG/Arg4671/2006/GAP[6] G4 P6l 11 Rl Cl Ml A8 NI T E1 H1
RVA/Human-wt/ARG/Arg4605/2006/G4P[6] G4 Pl 11 Rl Cl Ml A8 N1 7 ET H1 - Genetic: Brazilian IAL-R406 and Chinese
RVA/Human-wt/ARG/Arg12461/2014/G4P[6] G4 P6 11 RT Cl Ml A8 NI 17  El H1 LL36755 strains grouped separately P
RVA/Human-tc/BRA/IAL28/1992/G5P[8] G5 P8 15 Rl Cl Ml A1l NI T E1 H1 ; . .
RVA/Human-tc/GBR/ST3/1974/GA4P[6] G4 P6 11 R C1  MI A1 N1 T E1 H1 Independent evolution rather than direct
RVA/Human-tc/CHN/R479/2004/G4P(6] G4 P6l 15 Rl Cl Ml Al NI T7  El H1 transmission
RVA/Human-wt/CHN/E931/2008/G4P(6] G4 Pl 11 Rl Cl Ml A8 NI T E1 H1
RVA/Human-wt/BRA/COD379/1991/GAP[6] G4 Pl 11 Rl & Ml Al NI 0TI E1 H1
RVA/Human-tc/BRA/R49/1997/G1P[9] Gl POl 1 Rl Cl M2 Al N2 T2 FEl H1 Constellations
RVA/Human-wt/BEL/BE2001/2009/G9P[6] G9 P6l 15 Rl Cl M1 A8 NI T7  Fl H1 h . . like h .
RVA/Human-wt/BRA/1j24598/2015/G26P[19] G6 P9 15 Rl Cl M1 A8 NI T E1 H1 - South American porcine-like human strains:
RVA/Pig-wt/BEL/12R005/2012/G4P[7] G4 P75 R Cl Ml A8 NI T7  El H1 Paraguay and Argentina strains differ in VP7 (G4
RVA/Pig-tc/USA/Gottfried/1975/G4P(6] G4 Pl 11 Rl Cl Ml A8 NI 0TI E1 H1 vs. G5)
RVA/Pig-wt/JPN/BU2/2014/G5P[7] G5 P75 RTCl M1 A8 NI T E1 H1 . . _ _
RVA/Pig-wt/BEL/12R002/2012/G5P[7] Gs P7l IS5 RTCl M1 A8 N1 T7  El  HI - Other countries: Zambia, Japan, Bulgaria
VA AL 00GS1 S A VR differin NSP3 (T4 vs. T7)
ig-w X X e . . .
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RVA/Wildboar-wt/HRV/DS229-7/2020/G3P[13] G3 P[13] 15 R1 C1 M1 A8 N1 T7 E1 H1



Results and Discussion

RVA/Human-wt/BRA/IAL-R406/2013/G5P[6]

Porcine-like Porcine Bovine Feline-like Horse Classical human Simian Wild boars
human strains strains strains  human strains strains G1P[8] G4P[8] S S
| | I l I G3P[8]|strains I strains
VP6 VP1 VP2 VP2 VP3 NSP1 VP2 VP3 VP6 VP2 VP2 NSP1 NSP3
NSP2 NSP3 NSP3 NSP4 NSP3
NSP4 NSP5 ‘ ‘ ‘ ‘ ‘ ‘ ‘
Japan Caribb Croatia
Americas Americ.:;\s Europe South Korea Brazil UK ul aribbean
Europe C?rlbbea.n USA
Asia Africa

Asia Africa

e ¥vG

human




MF940424 RVA/Pig- tc/KOR/K71/2006/G5P5 13
PP100161 RVA/Pig-tc/CHN/JSNJ2019/2019/G1P[7]
MW725572 RVA/Cow—thKOR/KNU—GJ2/2 O/G5P[7]

El MT8761;384 RVA/P|g-Wt/CHN/NJ2012/2012/GQP ]]
PQ336995 RVA/Pig-wt/CHN/YNXD/2024/GxP)|

881 MF940588 RVA/Cow- tc/KOR/KJ11/2006/GSP7

PP669528 RVA/Pig-wt/ZAl 2020/G5P[23
J0309139 RVA/Horse-tc/GBR/H 1/1
OR192589 RVA/Pig-wt/Chile/Rota-2a/2017/G5P[7
KJ482418 RVA/Pig-wt/BRA/ROTA10/2013/G9P)

JX971570 RVA/Cow-wt/KOR/K5/
75 RVA/Cow-wt/KORY/ J56 1/2004/GXP
[ [ ]
MT025931 RVA/Pig-tc/USA/OSU/1975/G5P[7
| PQ452934 RVA/Pig-wt/CHN/5 11/2022/G5
KF500208 RVA/Pig-wt/KOR/174- 1/200 7]
(- AB741650 RVA/Human- wt/JPN/ éu 11 0/201 1/G5P56]
KF035108 RVA/Human-wt/BRB/2 12821 13 2012/G4P[14]
MG407646 RVA/Human-wt/BRA/j24598/2015/G26P 19
J4 R 013/G5P[6

o
o
x
)
N
N
)
3]
Py
§
Q UG
D
'é
©
rY
2
3
2
:‘
N

Q0
[ol=]
T
0
DN
N
&
N
o
22
z
pY
Q
e
5
(@}
I
4
<
@
w]
TN
I
u
N}
S
N}
L
@
©

E&%}j;gggﬁzvﬁdnﬂ@gﬂ%@%ﬁ%ﬁ%@%ﬁé&@ VP2: comparable nucleotide homology (91.3—91.9% nt) with
] several strain sets:

gg%%g%%%iFévv%Fpmjvnz/m%%és.vpg%%%?éé%ﬂﬁﬂ * Porcine-like human strains:

oo RS o Vietnam: NT0599/2008/G4P[6], NT0073/2007/G9P[19]

JE796735 RVAPIG-wUKORIPRGI121/2006/G
g WESPIV C208/2017/GIP(23]

EC;S%JQ%FI@%/&&%?A%&%BM2:;?%}@%@/%1 P8l Venezuela: M3 7/1 98 Z/G 1P [6]
FHM773699 RVA/HUman-w/USAIDCA608/1980/G4PIB .
AEES e e e Argentina: Arg12461/2014/GA4P[6]
o R e
94 F 1047761 RVATHuman-wylSATDCT02/1980/G3P[S Barbados: 201282113 3/20 1 2/G4 P [ 14]
Ga
Sl * Classical human strains:
19 G1P[8], G4P[8], G3P[8] from USA and Japan (1974-1987)
%%37%4648%38 %Y/%%%mﬂu%ﬂwn@émﬁ%gg /%ggkesp[zs] * Porcine strains:
7 _ .

e China, Korea, USA (1975-2024)
9 MK597961RR\</AA/P NS St 018]53P 13 i i
 ABS24085 RVAPig-wild WIENBU2IZ0 14 Gl * Bovine strains:
%%%12%919% RUAPEWINDRUTEIGTEET, DPRUA4723/2014/G5P[6] s (2 004—202 O)
B Lehenmns VAR N e * Equine strain:

EF583030 RVA/Human-t/BRAVIAL-28/1

KY053145 RVA/Simian-wt/KNA/08979/2015/G5P
A e G i 975/G
99— KF041442 RVA/HllJngpl:\M/CHN/GXSMZO1é0lG4|L[€l>] re at B r I ta I n o H = 1/ 1 7 5/ 5 P [7]

o
o]
=
©
@
N
~N
A
=
3
]
'i
o
I
m
m
%]
]
=]
FLS

©

HG513046 RVA/Human-wt/VNM/30378/2009/G26P 19
LC095936 RVA/Human—wt/VNM/NT0599/2008/G4P[61]
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HQB44012 RVA/Cow-tc/USA/UKgIKC-1/2003/G10P[5]
K02170 RVA/Cow-wi/USA/UK/1984/G6P[x]
01989014 RVA/Pig-w/IRLRZWTA79/2014/G5P[13]
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JN974785 RVA/Pig-wt/CAN/F8P4/2006/GxP[x]
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g99 ' MH785437 RVA/Pig-wt/BRA/SUI24A/2008/G3P[13]
’_T:Kcsmsss RVA/Pig-wi/ITA/2CR/2000/G8P(23] — L LC061632 RVA/Human-wi/PHL/TGE13-39/2013/G4P[5]

KR632628 RVA/Human-wt/ITAIME848-12/2012/G12P[9]
KJ752479 RVA/Pig-w/ZAF/MRC-DPRU1567/2008/G5P[6]
PP874434 RVA/Pig-wt/RUS/MR-22/2022/G3P[7]
PP874423 RVA/Pig-w/RUS/Buryatia-22-8/2022/G4P[6]
" . . o
KU510403 RVA/Pig-w/BEL/12R021/2012/G11P[27] W Id I Id b f . C 9 1 3_9 2 1(y
KM393175 RVA/Pig-w/IND/HP113/2002/G6P[13] | animais (wi (o )] rS, oxes): Cro at 1a . c o N t
KY077648 RVA/Pig-w/UGA/BUW-14-A003/2014/G3P[13]
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KF723307 RVA/Pig-wt/ITA/492BS/2010/G5P[23
T o ) g KC412037 RVAHuman-wit/ARG/ Arg4505/2006/G4P[5]
KX362697 RVA/Human-wt/VNM/16020 7/2013/G4P[6] I9g
KJ412561 RVA/Human-wt/PRY/1809SR/2009/G4P[6]
KJ482313 RVA/Pig-wt/BRA/ROTA17/2013/G5P[6]
o RVA/Human-wt/BRAJIAL-R406/2013/G5P[6]

LC061632 RVA/Human-wt/PHL/TGE13-39/2013/G4P[6]
0Q440170 RVA/Human-wt/HRV/D230-ZG/2019/G4P[6]

L1 KJ482305 RVA/Pig-wt/BRA/ROTA09/2013/G3P[13] Dﬂ‘q'q'ﬂ 1 Tﬂ RVWUNBI’I—WH RV:DE:}D-EGE“ 1 BJIG""P[E]

99 " KJ482320 RVA Pig-wt/BRA/ROTA24/2013/G5P[6]
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99 [
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79
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MH428518 RVA/Pig-wt/THA/CU192/2016/G9P[13]
ON737571 RVA/Human-wt/USA/3001502278/2018/G2P[4] outgroup

(Monini et al., 2014; Silva et al., 2015; Navarro et al., 2




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

|dentification of the rare G5-P[6]-11-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
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