« Il Congreso Multidisciplinario
- -

Ciencias

Veterinarias
\" abril 2022

Presencial - Online

VIRUS CANINOS
DESARROLLOS METODOLOGICOS PARA LA CARACTERIZACION GENOMICA

é‘ FACULTAD o Plataforma [§%
[ / 7 .
Ve CIENCIAS GenOmica
LA
(l“\ LAR | fcien.edu.uy
FC-UdelaR
Dra. Yanina Panzera

ypanzera@fcien.edu.uy



mailto:ypanzera@fcien.edu.uy

Secuenciacion masiva

MIinION

Hlumina O wanorore

Technologies

Sampled genome
tree derived from all
outbreak sequences
2022-03-29

Notable changes

8,866,293 full genomes (+72,016)
(excluding low coverage, out of
9,673,063 entries)

Updated clades
RBDx: relevant changes near receptor
and antibody binding sites

Caracterizacion Gendmica de
SARS-CoV-2 en tiempo real

S clade [WRBDx] 15,947 [6,092) (+5 [+0))
L clade [WRBDx] 5,957 [143] {+0 [+0])

V clade [#RBDx] 6,675 [41] (+3 [+0])

G clade [#RBDx] 281,585 [117,951)
[+126 [+65])

GR clade [#RBDx] 467,160 [242,421)
(+148 [+117])

GRY clade [#RBDx] 1,027,508 [112,764]
[+110 (+22])

GH clade [WRBDx] 489,403 [226,906]
(+229 [+149])

GV clade [#RBDx] 171,504 [9,632]
(+1[+1])

GK clade [#RBDx] 3,994,737 [626,942]
(+4,074 [+957])

GRA clade 2,362,749 (+67,242)

Other clade [#RBDx] 43,068 [29,646]
(+78 [+75])

We gratefully acknowledge
the Authors from Originating

i ) | 1 B ol _ and Submitting laboratories
GH - of sequence data on which the
- Bem \ - analysis is based.
Yellow: new from Africa

Neighbor-Joining tree with
igtree visualized in ete3.
N
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SECUENCIACION MASIVA APLICADA A VIRUS

Virus con genomas pequenos infectando

PROBLEMA ) . ]
células con tamanos gendmicos grandes

* Secuenciar mas
* Incrementar la proporcion viral

SOLUCION



Cultivos
PCR

Incrementar la proporcion viral

ENRIQUECIMIENTO

Sondas de captura
Aislamiento de particulas virales




SARS-CoV-2

ARTIC (https://artic.network/ncov-2019)

Enrichment of viral sequences by PCR (ARTIC) Ult lex-PCR
rapiex-

NGS of all the sequences
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¢ En qué virus podria aplicar una estrategia de enriquecimiento por PCR?

14, CPV2-b_US_1979

15. CPV2-6_US_1980

16. CPV2b-411a_US_1998

17. CPV2b-410_US_2000

18. CPV2b-193_US_1991

19. CPV2b-395_US_1998 I
20. CPV2b-411b_US_1998 I
21. CPV2a-15_US_1984

22. CPV2a-31_US_1983

23. CPV2a-13_US_1981

24. CPV2a-339_NZ_1994

25. CPV2a-nj01_AS_2006

26. CPV2a-B_AS_2004

27. CPV2a-SC02_AS_2011

TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTAACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTAACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA
TTTTTAAATGTGACAACGTCCAACTAAATGGAAAGGATGTTCGCTGGAACAACTATACCAAACCAATTCAAA

40. MK408453 | | | I 1 1]
41, MK037467 | | | 11 [ T T |
42, MK037461 | | | 11 ([ T O |
43, MK037459 | | | 11 P 111
44, MH496779 I | | i I |
45, MH496778 | [ I I | I | |
46. MH496777 1 [ I | 1 I I
47, MH496776 I | | [ I 11
48, MH496775 | | | I | |
49, MH496774 [ i i i I
50. MH496773 I [0 I | g I I
51. MH496772 | [ I | 1 I I
52. MH484613 I 11

53. MH426739 11

TTTGATEITCAAGAACATCAGAGATAABICAATATGCTAAQEBGCTATCTCAGACGGAGT
TTTGATCTCAAGAACHITCAGAGATAABICAATATGCTAAQEGCTATCTCAGACGGAGT
TTTGATCTCAAGAACHITCAGAGATAAICAATATGCTAAQEBGCTATCTCAGACGGAGT
TTTGATCTCAAGAACHITCAGAGATAABICAATATGCTAAQE@GCTATCTCAGACGGAGT
TTTGATETCAAGAACATCAGAGATAARBICAATATGCTAAQEGCTATCTCAGACGGAGT
TTTGATCTCAAGAABATCAGAGATAARICARTATARTAAEGCTATCTABGACGGAGT
TTTGATCTCAAGAABATCAGAGATAARICABTATARTAABGCTATCTABGACGGAGT
TTTGATETCAAGAACATCAGAGATAABICAATATGCTAAQEGCTATCTCAGACGGAGT
TTTGATHTCAAGAACATCAGAGATAABICAATATGCTAAQEGCTATCTCAGACGGAGT
TTTGATCTCAAGAABATCAGAGATAARICABTATABTAAQEGCTATCTCAGACGGAGT
TTTGATCTCAAGAABATCAGAGATAARICABTATABTAAEBGCTATCTABGACGGAGT
TTTGATCTCAAGAABATCAGAGATAARICARTATARTAAABGCTATCTABGACGGAGT
TTTGATCTCAAGAACATCAGMGATAACCAATATGCTAACTGCTATCTCAGACGGAGT
TTTGATCTCAAGAACATCAGAGATAABICAATIETGCTAACTGCTATCTCAGACGGAGT
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Short communication
First detection of canine parvovirus type 2c¢ in South America

Ruben Pérez ™, Lourdes Francia. Valeria Romero, Leticia Maya,

Tonacian T aner MMartin Hemsande s
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Veterinary Microbiology

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

Recent spreading of a divergent canine parvovirus type 2a (CPV-2a) strain
in a CPV-2c homogenous population

Ruben Pérez *, Pablo Bianchi, Lucia Calleros, Lourdes Francia, Martin Hernandez,
Leticia Maya, Yanina Panzera, Katia Sosa, Stephanie Zoller
Seccion Genética Evolutiva. Instituto de Biologia, Facultad de Ciencias, Universidad de la Repiiblica. Igud 4225, 11400 Montevideo, Uruguay
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ORIGINAL ARTICLE

Phylodynamics analysis of canine parvovirus in Uruguay:
evidence of two successive invasions by different variants

Leticia Maya - Lucia Calleros - Lourdes Francia -
Martin Hernandez - Gregorio Iraola -
Yanina Panzera - Katia Sosa - Ruben Pérez

>n, 2018, 4(1): veyO11
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Inter- and intracontinental migrations and local
differentiation have shaped thhe contermporary
epidemioclogical landscape of canine parvowvirus in

South America

Sofia Grecco,' Gregorio Iraola,’? Nicola Decaro,” Alice Alfieri,?

Amauri Alfieri, Marina Gallo Calderén,® Ana Paula da Silva,?
Daniela Name,? Jaime Alda=,° Lucia Calleros,’ Ana Marandino,*
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Primer diagndstico molecular y caracterizacion parcial del gen de la
nucleoproteina del Virus Distemper Canino en Uruguay

Sarute, N.; Pérez, R.; Francia, L.; Herndandez, M.; Bedo, G.; Bonilla, B.; Guasco, S.;
Cardeillac, A.5 Panzera, Y.
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Short communication

Evidence of two co-circulating genetic lineages of canine distemper virus in South
America

Yanina Panzera®*, Marina Gallo CalderénP®, Nicolas Sarute?, Soledad Guasco?, Arianne Cardeillac?,
Braulio Bonilla?, Martin Hernidndez?, Lourdes Francia?, Gabriela Bed6?, José La Torre®, Ruben Pérez?
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The Fusion Protein Signal-Peptide-Coding Region of
Canine Distemper Virus: A Useful Tool for Phylogenetic
Reconstruction and Lineage Identification

Nicolas Sarute', Marina Gallo Calderén?, Ruben Pérez’, José La Torre?, Martin Hernandez',
Lourdes Francia', Yanina Panzera'*

Contents lists available at ScienceDirect x

Molecular Phylogenetics and Evolution

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

Molecular phylogeography of canine distemper virus: Geographic origin
and global spreading *

Yanina Panzera®*, Nicolds Sarute *, Gregorio Iraola*", Martin Hernindez *, Ruben Pérez *
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Phylogenetic and Genome-Wide Deep-Sequencing
Analyses of Canine Parvovirus Reveal Co-Infection with
Field Variants and Emergence of a Recent Recombinant
Strain

Ruben Pérez'’, Lucia Calleros’, Ana Marandino’, Nicolas Sarute’, Gregorio Iraola’, Sofia Grecco',
Hervé Blanc’, Marco Vignuzzi®, Ofer Isakov’, Noam Shomron®, Lucia Carrau', Martin Hernandez',
Lourdes Francia', Katia Sosa', Gonzalo Tomas', Yanina Panzera'
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Abstract

Canine parvovirus (CPV), a fast-evoling single-stranded DNA virus, comprises three antigenic variants (2a, 2b, and 20 with
different frequencies and genetic variability among countries. The contribution of co-infection and recombination to the
genetic variability of CPV is far from being fully elucidated. Here we took advantage of a natwral CPY population, recently
formed by the convergence of divergent CPV-2¢ and CPV-2a strains, to study co-infection and recombination. Complete
sequences of the viral coding region of CPV-2a and CPV-2¢ swrains from 40 samples were generated and analyzed using
phylogenetic tooks. Two samples showed co-infection and were further analyzed by deep sequencing, The sequence profile
of ane of the samples revealed the presence of CPV-2¢ and CPV-2a strains that differed at 29 nudeotides. The other samphe
included a minor CPV-2a strain (133% of the viral population) and 8 major recombinant strain (86.7%). The recombinant
strain arose from inter-genotypic recombination b CPV-2¢ and CPV-2a strains within the VP1AP2 gene boundary.
Our findings highlight the importance of deepsequencing analysis 10 provide a better understanding of CPV malecular
diversity.

Citatiors Péres R, Calens L Maranding A, Sarite N, dacka G ot 3. Q014) Phyfogenetic and Genome Wide Deep-Sequesdng Aralyses of Candse Parsovirus
Revedl Colrfoction with Field Vadants and Emergesce of & Becent Recombioant Sowin. PLeS ONE 300 1) €1 11779 doe1 0 137 Visumaloone 011179
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First Genome Sequence of a Canine Distemper Virus Strain from
South America
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CO-INFECCION
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CTGTAACAAATGATAATGTATTGCTA AACAGATCCAATTGGAGGTAAA
CTGTAACAAATGATAATGTATTGC CAACAGATCCAATTGGAGGTAAAG

C
C

CTGTAAC ATGTATTG ACCAACAGATCCAATTGGAGGTAAAG
CTGTAAC ATGTAT TACCAACAGATCCAATTGGAGGTAAAG
CTGTAACAGANMGAT GCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAA TGCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAA ATTGCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
ACAGAEMGATA TATTGCTACCAACAGATCCAATT BCAGGA

ICTGTAACAAATGATYRA TGTIW TTGCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
_CTGTAACAAATG GCTACCHMACAGATCCAATTGGAGGTAAAGCAGGA
ICTGTAACHGEA TAATGTATTGCTACEAACAGATCCAATTGGANGTAAANNAGGH
ICTGTAABAAAPGATAATGTATTGCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAATGAT GCTACCAACAGATCCAATTGGAGGTAAAGCAGG
CTGTAACAAATGATAATGTATTGCTACCAACAGATCCAATTGGAGGTAAAGC

ICTGTAACAGANMGAT GCTACCAACAGATCCAATTGGAGGTAAA GA
CTGTAACAAATGAT GCTACCAACAGATCCAATTGGAGGTA CAGGA
CTGTAACAAATGAT GCTACCAACAGATCCAATTGGAG CAGGA
ICTGTAACAGANMGAT GCTACCAACAGATCCAATTGG CAGGA
CTGTAACAGAMGATAATGTATTGCTACCAACAGATCCAAT GGTAAANC
ICTGTAACAGANMGATAATGTATTGCTACCAACAGATCCA GGAGGTAAANMCAGGA
ICTGTAACAGANMGAT GCTACCAACAGAT TTGGAGGTAAAGCAGGA
CAGABMGATAATGTATTGCTACCAACAG CAATT BCAGGA
CAGABMGATAATGTATTGCTACCAA TCCAATT GCAGGA
ACAGABMGATAATGTATTGCTACC AGATCCAATT GCAGGA
CTGTAACAAATGATAATGTATTIGCT ACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAATGATAATGTATITG CAACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAATGATAATGTAT TACCAACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAATGATAATG TCCAATTGGAGGTAAAGCAGGA
ACAAATGATA ATTGCTACCAACAGATCCAATT GCAGGA
ACAAATGA GTATTGCTACCAACAGATCCAATT GCAGGA
CAGEA AATGTATTGCTACCAACAGATCCAATT GCAGGA
CAGEA ATAATGTATTGCTACCAACAGATCCAATT GCAGGA
CAGABMGATAATGTATTGCTACCAACAGATCCAATT GCAGGA

ICTGTAACAGANMGATAATGTATTGCTACCAACAGATCCAATTGGAGGTAAANMCAGGA
ICTGTAACAGANMGAT GCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
ICTGTAACAAATGATAATGTATTGCTACCAACAGATCCAATIMIGGAGGTAAAGCAGGA
CAGABMGATAATGTATTGCTACCAACAGATCCAATT GCAGGA
CTGTAACAGAMGATAATGTATTGCTACCAACAGATCCAATTGGAGGTAAANC
ICTGTAACAGANMGAT GCTACCAACAGATCCAATTGGAGGTAAAGCAGGA
CTGTAACAAATGATAATGT] ACAGATEMCAATTGGAGGTAAAGCAGGA

ACAAATGA
ACAAATGA
ACAGANGA
ACAAATGA
ACAAATGA
ACAGANECGA
ACAGANECGA
ACAGANECGA
ACAGANECGA

CAGANGA

CAGANMGA
ACAGBANEGA
ACTAAATGA
ATAAATGA
ACTAAATGA
ACAAATGA
ACAAATGA
ACAAATGA

TABLE 3 Nucleotide and amino acid differences along the coding sequences of the CPV-2c, CPV-2a, and recombinant 364-rec strains

ORF NS1

VP1 VP1/VP2

Nucleotide

position 81 342 516 1173 1542 1714 1875 1975 | 2063 2085 2086 2432 | 2550 2574 2817 3246 3314 3345 3484 3485 3790 3792 3832 4266

Amino acid
identity and
position S27 Cll4 K172 G391 1514 K572E Q625 L659 | Int® Int? Int® RI140K | Q12 A20 TI01 Y244 Y267F H277 1324Y 1324Y N426E N426E  A440T Y584
2a A c A c c A A T G G A G G T © © A © A T A T G ©
364-rec G T G T T G G © A A G A G T © © A © A T A T G ©
2 G T G T T G G © A A G A A A T T T T T A G A A T

= VVP1 Intron. Shaded nucleotides represent identical sequences.

UY235.10 UY346.11

UY95.07
UY185.09
uY242.10

Pérez et al. 2014

UY306.11

UY315.11, UY245.10
47, UY250.10 '
UY52.06 UY21.06 UY344.11
UY47.06 261.10 UY243.10
UY120.08 - UY280.10YY363.11
Uy173.00 { - , UY365.11
UY169.08
\ng.oe UY364.11
UY2§8.10
UY101.07 UY368.11 Y307.11
Y326.11
UY135.08
uY82.07
UY349.11 i
Recombinante

CPV-2c

CPV-2a
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Infecciones en cultivo celular

C. Romanutti, et al. Journal of Virological Methods 279 (2020) 113857
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Caracterizacion genomica

PROTOCOLOS Ultraplex-PCR-NGS

ENRIQUECIMIENTO

Canine morbillivirus

1 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,690
S"' 'R'R'R' | ! | 'R'R! | 'R 'B'R'R'R! 'H'R'R' ! | 'H'R'R! | | ] 'R 'R/ | 'H'R'R'R' 'R'B'R' Q! 'R/
| | | polymerase protein L CDS
‘ \ 'phosphoprotein PCDS fusion protein FCDS hemagglutinin protein H CDS
C protein CDS- V protein CDS  matrix protein M CDS

nucleoprotein N CDS

10,300 10,400 10,500 10,600 10,700 10,800 10,900 11,000 11,700 11,200
AMP_P1 AMP_P1 AMP_P1

polymerase protein L CDS
| Il |

AMP_... AMP_P2 AMP_P2 AMP_P2



Cebadores quimeéricos
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AATGATACGGCGACCACCGAGATCTACACNNNNNNNNTCGTCGGCAGCGTCAGATGTGTATAAGAGACAG
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] 431 867 1,327 1,789 2,258 2,703 3164 3,635 4,093 4,565 5,064

NS'2‘ CDS | NS proltein DS capsid'protein VP1 CDS capsid plro'tein VP2 CDS
CPV REFERENCE NUEVA
repeat region Inverted Repeat_(HENEND
A<= am
) Repeat II5j— @ ywad
Rep1A 3'UTR
15,641
0
1 355 830 1315 1,790 2,266 2,739 322 3,697 4,180 4,659 5,064
NS2 CDS NS1 proltein CDS capsid protlein VP2 CDS
} - capsid protein VP1 CDS
repeat region G 3 UTR
- Repeat I—@  @DED

Rep 1A Inverted Repeat
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