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&’A Segundo o CDC (Center for Diseases Control and Prevention):
-

v Doengas emergentes sdo aquelas doengas infecciosas cuja incidéncia aumentou

nas duas ultimas décadas ou tendem a aumentar no futuro.

v ldentificacdo de novos agentes etioldgicos, anteriormente desconhecidos.
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WHO statistical data: Viruses represent 66%

of human infectious diseases!




Looneses Virals
Conceito

v “Doengas ou infecgdes que se transmitem naturalmente, entre os animais

vertebrados e o homem, ou vice-versa”

v “Zoonoses sdo doengas contagiosas que se disseminam entre animais e seres
humanos. Sdo causadas por bactérias, virus, parasitas e fungos, carreadas pelos
animais vertebrados e insetos. Exep.: Coronavirus, SARS, MERS, Antraz, Dengue,
Febre hemorragica por Ebola, infeccéo por E. coli, Doencga de Lyme, Malaria, Peste,

Febre maculosa, Salmonelose, e Febre do Nilo Ocidental causada por virus.”

Como sao transmitidos?
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ﬁ Transmissao

= [ransmissao:

= contato direto pessoa a pessoa
= Aerossois e maos

= contato indireto: - via aérea
- via fomites - objetos
- por agua




Aves migratdorias

Virus RNA da familia
ORTHOMYXOVIRIDAE

Figure 1 Electron micrograph of influenza A virus particles. Provided by
I4-T. Hsu and P. Falese.

* Infecgao em varias espécies
* pleiomorficos
* Envelopados

* RNAss-, segmentado (8 segmentos)
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Influenza Pandémica 1918

LU PANDEMIC

A Once and Future Menace
ay nemtfPmana .

EPIDEMIA- Gripe Espanhola- 1918

Vitimas da Influenza internadas no hospital das forgas armadas dos EUA, em Aix-les-Bains
na Franga, em 1918. Ao todo estima-se que a gripe tenha matado 40 milhdes de pessoas no
mundo, das quais mais de 35 mil no Brasil




Influenza Pandemics and Recent Outbreaks

e

HIN1 H2N2 H3N2
HiN1 H1N1  H5N1

1918 1933 1957 1968 1977 1997 1999 2003 2009 2013 2015
t 4 4 t ] 2004
Human Flu virus ‘ t
isolated | H5MN1: Bird influenza outbreak in

Asian flu Russian flu Hong Kong, South China,
Korea, Japan, Laos, Vietnam,
Indonesia, Thai, Malaysia,
Cambedia ete

Spanish flu Hong Kong fiu

Recent purely Avian Subtypes H5N1, HON2, H7N7 and H7N9

were distributed directly in humans.

Influenza - Estrutura antigénica

Antigenos tipo-especificos
= NP - nucleoproteina
=« M - matriz
= Classificam os virus em tipos:
A, BeC

Antigenos sub-tipo especificos
H - hemaglutinina
N - neuraminidase
Classificam os virus em tipos soroldgicos
H1N1, H2N2, H3N3

rkm.com.au
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Variacdes antigénicas

Drifts (Variagdes Sazonais)
: | (b)

L —y
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RNA — VYV
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Hemaglutining —

Neuraminidase =——
y Movos antigenos

] 5_.-:*,'. ;
Anticorpog —— = "
Acido $ialict & & o de superficie da
cido sialico Au\hemaglutinina

O lento actimulo de mutagées no virus circulante (a) faz surgir uma ‘nova’ cepa antigénica com
novos antigenos de superficie da hemaglutinina (b) que ndo sao reconhecidos pelos anticorpos
existentes

Variacdes antigénicas
Shifts Mudangas — rearranjos
(Candidatos Pandémicos)

; Novo subtipo de
# . hemaglutinina

(b)

YV
Yyryyye

Reagrupamento

Yyyvyy
vy

A ‘mistura’ de um virus influenza que infecta humanos (a) com um virus influenza que infecta
somente outra espécie, p.ex. aves domésticas ou porco, (b) resulta em uma nova cepa (c) com
um novo subtipo de hemaglutinina (ou neuraminidase) que pode levar a uma pandemia
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Emergence of pandemic influenza viruses.

LH3N?

PB1
W HA
1968
H3N2
Hong Kong

1977
H1N1
Russian

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157

nawre

Genesis of swine-origin HIN1 influenza viruses.

Eurasian avian-

Human (H3NZ)
like: awine

Marth American
avian

Cassical swine

PBZ - North American
avian

PB1 - Human H3N2
PA - North American
avian

H1 - Classical swing
MNP - Classical swing
N1 - Eurasian avian-
like swine

M - Eurasian avian-like
awine

NS - Classical swine

Influenza A [H1M1)

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157

nature
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HA
(Binds to \
receptors ;
on host c:alls}\

o4

origin
Swine
origin

Human or
swine origin

= Swine origin

infection)

Virus influenza - classificacao

Acido nucleico (‘
ssRNA ‘ i t Neuraminidase
segmentado Hemagglutinina

A/Beijing/32/92 (H3N2)

Tipo Origem Numero Ano de Subtipo
viral geografica da cepa isolamento antigénico
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HOSPEDEIROS RECONHECIDOS DE INFLUENZA A

H7N7, HANS, H3N2
.
“ H7N7, HANS

v e
‘" H10N4

'Host range \ |

Restriction | | native Host

'_.o" Wild water fowl
Duck, etc

F 4
Human. H1-H16; N1-No [

e o, wne,
HEN1, HON2, - H3N2, HANG

HINT H7N9 H5N1

| Whale [ETETORTPENT

o

H4,5,7,9,10
N1,2,4,7
H5N1 HON2

-—
H7N7

Fig. 1. Host Range of Influenza Viruses

Influenza A virus X ho

kK bbb
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Influenza A virus X he

Group 2

Hl4
H4 H7

Influenza A-like group 3

NS

Group 1 p
N4

TRENDS i Microbialogy

Ying Wu et al., 2014

Time Line Of Outbreaks in United Estates

e Highly pathogenic avian nfluenza,
I ¢ United States of America

Date of start of the event 10/12/2014

Date of confirmation of the event 14/12/2014

Report date 13/02/2015

Date submitted to OIE 13/02/2015

Reason for notification Reoccurrence of a listed disease

Date of previous occurrence 2004

Manifestation of disease Clinical disease

Causal agent Highly pathegenic avian influenza

serotype HENS

Nature of diagnosis Laboratory (advanced)

This event pertains to a defined zone within the country

Immediate notification (16/12/2014
Follow-up report No_1 (19/12/2014)
Follow-up report No_ 2 (29/12/2014)
Follow-up report No. 3 (07/01/2015)
Follow-up report No. 4 (22/01/2015)
Follow-up report No. & (25/01/2015)
Follow-up report No. 6 (03/02/2015)
Follow-up report No_ 7 (13/02/2015
Follow-up report No. 8 (25/02/2015)
Follow-up report No. 9 (05/03/2015)
Follow-up report No. 10 (20/03/2015)
Follow-up report No_ 11 (31/03/2015)
Follow-up report No. 12 (22/04/2015)

Related reports

These H5N8 and H5N2 detections
involve only wild birds

02/10/2023

12



Time Line Of Outbreaks in United Estates

Map of outbreak locations

[WaHDOIED 2013
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Time Line Of Outbreaks in United Estates

ﬂ ip frisitimlshschemielolousd
Outbreak 1
Date of start of the outbreak 02
Outbreak status

Epidemiological unit Fa

/02/2015

nm

ected animals Birds

Kings County, Kings, CALIFORNIA

Continuing (or date resolved not provided)

hs Destroyed

114000 114000

Affected population

Summary of
y Total outbreaks: 1
outbreaks
) Species Susceptible
Total animals
affectad Birds 114000

Follow-up report No

25/01/2015)

Related reports Follow-up report No

Foliow-up report No

13/02/2015)

Follow-up report No

.5 ¢

6 (03/02/2015)
T

8(

25/02/2015)

Follow-up report No

9 (05/03/2015)

Follow-up report No

.10 (20/03/2015)

Follow-up report No

11 (31/03/2015)

Follow-up report No

12 (22/04/2015)

A commercial chicken and duck operation

Deaths
o 114000

Cases Destroyed

These H5N8 and H5N2 detections
involve poultry

02/10/2023
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Time Line Of Outbreaks in United Estates

Map of outbreak locations
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% st %USGS “L NATIONAL FLYWAY COUNCIL

Last Updated: 05/14/2015

WILD BIRD HIGHLY PATHOGENIC AVIAN INFLUENZA CASES IN THE UNITED STATES °

Case# COLLECTION SPECIES COuUNTY STATE SUBTYPE* CONFIRMATION COLLECTING AGENCY
_DATE DATE

2 Jakansd’ | Woithevi Plakall, | Whattond WA TEG/ANHENT | G11S20da | WeshiigiaSiite DEW
2 12-08-2014 | Mallard Whatcom WA EASAM H5NZ 12-24-2014 Washington State DFW
3 12-16-2014 | American Wigeon | Whatcom WA EA H5NE 12-24-2014 Washington State DFW
a4 12-20-2014 | Mallard Lane OR EA/AM H5N2 01-12-2015 USDA-APHIS

5 12-72-2014 | Mallard Bingham 1] EA H5NB 03-18-2015 USDA-APHIS

6 12-22-2014 | Mallard Bingham 1] EA H5NB 03-18-2015 USDA-APHIS

7 12-23-2014 | Northern Pintail Clark WA EASAM HSNZ 01-16-2015 USGS-NWHC

8 12-23-2014 | Mallard Whatcom WA EASAM H5NZ 02-02-2015 Washington State DFW
2 12-24-2014 | Mallard Columbia OR EASAM H5NZ 01-16-2015 USGS-NWHC

10 12-24-2014 | Mallard Columbla OR__ EAHSNE 02-23-2015 | USGS-NWHC

11 12-28-2014 | Gadwall Butte cA EA H5NB 01-01-2015 USDA-APHIS

12 12-29-2014 | American Green- ‘Whatcom WA EASAM H5N1 01-16-2015 USGS-NWHC

| winged Teal
13 12-20-2014 | Cooner's Hawk Whateam WA EAJAM H5N2 01-26-2015 Washineton State DFW

WILD BIRD HIGHLY PATHOGENIC AVIAN INFLUENZA CASES IN THE UNITED STATES ° cont’d

Case#  COLLECTION SPECIES COUNTY  STATE  SUBTYPE*  CONFIRMATION COLLECTING AGENCY
DATE DATE
67 03-10-2015 | Ring-necked Duck | McCracken KY EAJAM H5N2 04-24-2015 Kentucky DFWR
58 03-13-2015 | Canada Goose Lyon kS EA/AM H5NZ 03-27-2015  Kansas DWP
59 03-16-2015 | Lesser Snow Nodaway MO | EAHS 03-24-2015 | USDA-APHIS
Goose
70 03-16-2015 | Canada Goose Laramie Wy EA/AM H5N2 03-25-2015  Wyoming GFD
n 04-13-2015 | Snowy Owl Oconto wi EA/AM H5N2 05-06-2015  Wisconsin DNR
72 04-14-2015 | Cooper's Hawk Yellow MN EA/AM H5NZ 04-29-2015  Minnesota DNR
Medicine

Update on Avian Influenza Findings
Poultry Findings Confirmed by USDA’s National Veterinary Services Laboratories

201 44,671,073

Detections Reported Birds Affected

19/12/14 29/05/15

First Detection Reported Last Detection Reported
Avian

Flock influenza Confirmation  Flock
¢Sh:ta .¢_County gFiyway $tglrpe ¢§m153 ;aubtypa* }data ¢s|za
Minnesota  Renville Mississippi  Commercial Turkey EA/AM-H5N2  28/05/2015 29.300
Minnescta  Meeker Mississippi  Commercial Turkey EA/AM-H5N2  28/05/2015 4,900
lowa Hamilton Mississippi  Commercial Turkeys EA/AM-HSN2  28/05/2015 17.000
Minnesota  Brown Mississippi Commercial Turkey EA/AM-HSN2  28/05/2015 7.300
lowa Wright Mississippi  Commercial Chickens EA/AM-H5NZ  2B8/05/2015 991.500
Minnescta  Renville Mississippi  Commercial Turkeys  EA/AM-HSNZ  2B/05/2015 48.900

Minnescta  Kandiyohi Mississippi Commercial Turkeys  EA/AM-H5N2  2B/05/2015 pending

02/10/2023
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[ ) [@f Centers for Dissase Control and Prevention
UM COC 24T, Saving Lives, Profecting Peopie™

Influenza (Flu}

HE Virusesin the United . i

St H5 Viruses in the United States

Updates and Publcations n u Lengisge:  Engleh v

Informatian for Specific

Growgs Highty pathogenic avizn influenza (HPAI| H3 infections have been reparted in LA comestic Risk to Human Health
poultry (sackyard and commencial flocks), captive wild birds, and wild birds. HPAIH5 detections i o5 . :

Corent Sihuniion . with LS. HE wiruses ha
began in December 2014 and have continued to date in 20715, LISDH is reporting HS bird fiu

i s detections in 20 U35 states |15 states witt ik in domestic pouitry or captive bi

InBirds b . Sty e i s » Similar viruses have infected humans fn other
and 5 states with HS detections inwild birds only).

In Humans + Siairies
No humen infections with these viruses have been detected at this tme, however similarviruses = Peoplein contact with known infected o

e hawe infected peaple in other countries and cawsed serious illness and death insame cases passibly birds shaudd take o i

Haalth Care and &  Humaninfections with other avian infh ruses have occurred after close to protect against infection

Laboratorian Guidance contact with infected birds or the excretions/secretions of infected birds (ag. droppings, oral

, i), :
m"?"@rmm' + Mare Information
H ‘While the heaith rick pased to the general public by these domestic HPAI outbreaks islow at this

USGS
National Wildiife Health Cemer
Madiscn, Wisconsin
Updated May 17, 2022
Data: USDA, CFIA, OIE, States

Pravisonal Al ncafions are approximations L
basad on best avallable mformation. b {

-, N Z
| L S | Wy N { &
] 250 500 1,000 Miles "N J Y i

b
Projection’ US haticnal Afas Equal fven L

Virus H5N1 na América do Norte (Maio 2022)

0080

Distribution of Highly Pathogenic |
Avian Influenza H5 and H5N1
in North America, 2021/2022

Commearzal Poultry
Non-cammercial Poultry,
Backyard Flock

Wid Birds

Witd Mammals
US FWS Refuges
National Park Senvice lands

02/10/2023
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acianca for 5 changing world

National Wildlife Health Center

Madison, Wisconsin

Updated October 16, 2022

Data: USDA, CFIA WOAH, States
Provisional. All locations are approximations
based on best available information

i 250 500 1,000 Miles N
Projection: US Mational Atlas Equal Area

7 o Y
——8y" Distribution of Highly Pathogenic
Sg @ Avian Influenza H5 and H5N1
in North America, 2021/2022

Q
o]
@

Commercial Poultry
Mon-cammercial Poultry,
Backyard Flock

Wild Birds

Wild Mammals

Influenza aviaria na América Central e do Sul

Peru: Silvestres/ Costa Rica: Silvestres
subsisténcia Ilhas Cayman: Domésticas
s Honduras: Silvestres
Alerta Global Alerta Regional Equador: comerciais

OMSA FAD Venezuela: Silvestres
laneiro 2022 Outubro 2022 Dezembro 2022
— —— ——— —— — —— (———
Novembro 2021 Setembro 2022 Novembro 2022 Janeiro 2023
Europa: Aves silvestres/ Coldmbia: Silvestres/ .
subsistancia/ subsiitancia Chile: Silvestres
comerciais EUA: H5N1
H5N1 identificado México: Silvestres

nos EUA e Canada

Panama: Silvestres
Bolivia: Silvestres/ subsisténcia

Argentina: Silvestres/
subsisténcia
Uruguai: Silvestres

Fevereiro 2023

02/10/2023
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Situagdo na América do Sul (17 de Maio de 2023)

Figura 3. surtos de influenzg avidria e principais rotas de voo de aves selvagens. Regido das Américas, novembre de 2021 a margo de
2023, até o semana epidemiclogica 10, 2023

nevertbro 2021 a agesto 2022 setembro a outubra 2022 navembro a dezembro 2022 ‘janeiro a margo 2023
.
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mérica do Sul (17 de Maio de 2023)

.
L
+, - k. .
o - | Brasil registra trés casos de gripe aviaria no
Espirito Santo

BRASIL REGISTRA DOIS CASOS DE
GRIPE AVIARIA NO ES

- o EL e 5

L]
OPAS :
S @ L

\
00000 2000 KM
I i

Cs primeircs cases no Brasil

foram anunciados e 15 de maio,
e dUas aves marinhes da espécie
trinta-réis-de-bande, em Marataizes
eVitdria, no litaral do Espirita Santo.

MEXICO

Os paises destacados em vermelho HONDEAY Ne fim do dia, foi confirmada a

Jja registraram focas de gripe avidria COSTA RICA oo PAMAMA Fresenca do vitus em uma terceira

am frangos de corte efou & VENEZUELA a0 Migratoria, da espécie atobd-parde,
gllinh&l poedeiras. COLAMBIA o o gue i3 se encontrava no Instituto de

EQUADOR Pezquisz e Reabilitacao de Animais

Ja os paises destacados Marinhos [ipram) de Cariacica-ES.
e amarelo registrarm focos de PERL
gripe aviana em aves silvestres efou

aves de subsisténcia (criadas ermn guintal),

A presenca do virus nas aves marinhas
néo afeta a condigdo co B como
pais livre de Influenza Avidria de
Alta Patogenicidade e o comércio

As informacdes sdo dos relatérios do intemacional dev sef mantick
Zisterna Mundial de Informagao de
Saude Animal da Organizagao Mundial CHILE
para Sadde Animal (WAHIS) e do
Ministéric da Agricultura e Pecudria [Mapa)
no caso do Brasil

suingse-

02/10/2023
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S o na América do Sul (28 de Maio de 2023)

Adagri confirma notificagdo de gripe avidria
em avoantes nos municipios de Tamboril e
Monsenhor Tabosa

Animais foram encontrados por equipe da Estagdo

A mortandade foi constatada em cisnes do
pescoco negro. Conforme Weber, a situagdo é

considerada incomum.

USDA Animal and Plant Health Inspection Service
S S DEPARTMENT OF AGRICULTURE AsoutAPHIS | AskUSDA | Garcers | Gortact Us | Help

Home - o Pet Travel Blog

USDA Detections of Highly Pathogenic Avian Influenza in Mammals

Points are approximations based on the county of detection and may represent multiple detactions.

[ Big cat (captive)

B Mountain lian
B Bobcat
A\ Brown bear
A Biack bear
@ Bottlenose dalghin
N ) Grey seal
ﬁ\ & Harbor seal
Maticnal Wildife Dissase Program @ Red fox
LISTIAPHIS Wil e Services 3 Copote
Ml's#o_d June 27,2023
Diata: Stales, LSDA g Fisher

AP American marten
=R North American river obter
@ Raccoan

@ Skunic spp.

D Virginia opossum

SO0
Mibes
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E no Brasil?
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Mississippi
Americas
—  fyway

-

- @ Districts with H5N1 Outbreaks since january 2005

H5N1 outbreaks in 2005 and major flyways of migratory birds
Situation on 30 August 2005

East
Atlantic =gE-7"

4 Adan 'e,'{V
(5= (A LA
W ST A
D 3 hgﬁ, Black Sea/
'a Mediterranean

N1
&

 East Africa J
pacifc ]’ West Asia ~ i
5 > ™ fiyway
Americas = : East Asia/
fiyway

© United Nations Food and Agriculture Organization 2005, Australian
Al rights reserved, Compiled by FAQ AGAH, EMPRES Programme,  fiyway o~
Data sources: Al outbreaks: OIE, FAD and Government sources,

FAvways: Wetlands International

Rotas Migratorias

Boreal Bird Migration

3-5 Billion Birds Fly from Y
Canada's Boreal Forest to b
the Americas Each Year

Wastern Cerral  Esstern
Flyway Flywary Flyway
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Sera que este contato existe?

Expedicao 2005
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o

Equipaments: Boat, generator, centrifuge, tables,
refrigerator, liquid nitrogen, nets, river steamers,
fish traps,

24
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MATERIALS & METHODS
« Holder e o -
Infrastructure C
+ Logistics

e Team

Carrocena pladh

Guincho elétrice

e

T~ Pneus lamsiros

Iluminagdo

Geladeira

—— Pintura am Epox
EPls

— Centrifuga

- Mesas

- Superte para criatubos

Pugd

Botydo de
Mitrogénio Liquido
— Gerador
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Biosafety Standards

Lixo pl incineragéo

Hipoclorito 0,5%

Reuniao em familia
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Expedicoes
Breves / llha de Canelas (PARA)

B Maraj
reves (Maraji las e Ajuruteua

ADEPARA/ MAPA/USP/UFRPE
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Expedigdo Outubro de 2006

Y BT
| AN I Lo}
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Expedigdo Outubro de 2006

A "'4 Expedicéo Abril de 2007
k‘: M S
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Expedicdo Novembro de 2008- Ilha de Canelas

Expedicao Abril de 2009- Ilha de Canelas
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llha de Itamaraca- (Pernambuco 2008- 2009)

Coroa do aviao- PE

Y. T

Grupo do Prof. Severino Mendes (UFRPE)

August- 2008- Coroa do Avido- Pernambuco [y
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llha de Itamaraca- Coroa do Aviao- (2008-2009)- PE
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Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- 2009
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Dados Biométricos e Identificagao- CEMAVE
e equipe da Prof. Virginia Petry

Espécies migratoérias principais

Alimentacao e estagao do ano

39



Novembro- 2009 Parque Nacional da Lagoa do Peixe- Rio Grande do Sul- ICMBio

Parque Nacional da Lagoa do Peixe- RS (Abril -2010)

02/10/2023
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Parque Nacional da Lagoa do Peixe- RS Dezembro 2011

Parque Nacional da Lagoa do Peixe- RS Dezembro de 2011
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Cetas - Centros de Triagem de Animais Silvestres (2010) -Florianépolis- Santa Catarina
: RS : -

i
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Expedi¢gao Maranhao- 2010
» Cururupu
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Pantanal Regiao de Poconé- MT Dezembro de 2012 e 2013
e o 2. Ll
"-i 3 . f" \-\ v \ . 4.‘:‘ -
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Pantanal Regido de Poconé- MT Dezembro de 2012

RESULTADOS PARCIAIS- llha de Canelas

Family Popular name Species IN° of positive/N° of tested %o
Scolopacidae Magarico-rasteiro Calidris pusilla 0/5 0
Scolopacidae Magarico-pintado Actitis macularius 0/31 0
Scolopacidae Vira-pedras Arenaria interpres 1722 18
Scolopacidae Magarico-branco Calidris alba 0/2 0
Scolopacidac Magarico-de-perna-amarela  Tringa melanoleuca 0/1 0
Scolopacidae Magarico-de-costa-branca  Limnodromus griseus 0/9 0

Laridae Trinta-réis-do-bico-preto Sterna nilotica 0/1 0

Thraupidae Figuinha-do-mangue Conirostrum bicolor 0/9 0
Total 4/80 5

* Potencial de disperséo do virus
através dos continentes pelo
movimento das aves infectadas

» Confirmado por analise
filogenéticas entre os virus isolados
em aves selvagens
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Avian Influenza Virus (H11N9) in Migratory Shorebirds
Wintering in the Amazon Region, Brazil
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Investigation of Influenza A, West Nile and Newcastle
Disease Viruses in Birds from the Pantanal Wetlands
of Mato Grosso, Brazil
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ABSTRACT

The Pantanal is the world’s largest wetland biome with a seasonal
flood pulse that attracts a great diversity of birds, many of which are
migratory. Birds can be natural reservoirs Influenza A, West Nile and
Newcastle Disease viruses. However, the occurrence of carriers for
these viruses in the Pantanal was not verified yet. The present study
evaluated the occurrence of natural infection by Influenza A, WN
and ND virus of birds in the municipality of Poconé, a subregion of
the Pantanal in the state of Mato Grosso, Brazil. A total of 76 birds
belonging to 11 orders and 20 families were captured using mist

compted: 18 Dctober 2017

DOk 10.1111/irv.12515
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Migratory birds in southern Brazil are a source of multiple
avian influenza virus subtypes
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| There is i i about the relation of avian influenza
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virus (AIV) to migratory birds in South America. Accordingly, we studied samples ob-
tained over s 4-year period (2009-2012) from wild birds at & major wintering site in
southern Brazil.

Methods: We obtained 1212 oropharyngeal/cioacal samples from wild birds st Lagoa
do Peixe National Park and screened them for influenza A virus by RT-PCR amplifica-
tion of the matrix gene. Virus isolates were subjected to genomic sequencing and an-
tigenic characterization.

Results: Forty-sight samples of 1212 (3.96%) contained detectsble influsnzs virus
RMA. Partial viral sequences were obtained from 12 of these samples, showing the
presence of HZN2 (1), HoNx (1), HGNL (8], HINZ (1), and H12N5 (1) viruses. Az HE
viruses predominated, we generated complets genomes from all 9 HS vinuses.
Phylogenetic anslyses showed that they were most similar to viruses of South
American lineage. The H6N1 viruses caused no disease signs in infected ferrets and,
despite genstic differences, were antigenically similar to North American isolates.
Conclusions: Lagoa do Peixe Mationa Park is a source of multiple AV subtypes, with
the levels of influenza virus in birds being highest at the end of their wintering pericd
in this region. HSN1 viruses wers the predominant subtype identified. These viruses
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Tubes  SamplelD  Ct  Sdentificrame Date Location HA ::m H Subtype
1 PNLP23] 38 Coidisfuscicolis  25/03/X10  lsgoadoPeie - -
2 PNIP3M 37 Stemahinundo 27/03/2010  lagoadoPeie - i
3 PNLP315 35  Cafidris canutus /032010 lagoadoPeixe  + + 640
4 PNLP 319 35 T conutus. 27/03/2010 Lagoa do Peie =
5 PNLP-220 37 Coarutus /032010 LlagoacoPee - -
6 PNLP-3Z5 36 Cfuscicolis WX lagadoPee - -
7 PNLP-346 37 Cfuscicolis /0310 LagoacdoPee - =
] PNLP395 39 Cfuscicolis 29/03/2010  lagoacdoPebe - -
] RS 738 36 lonsdominiconus  20/12/2010  LagoadoPeie -
10 RS787 38 Comutis 04/04/2011  LogoadoPeie - ”
1 RS 1147 28 Cfuscicolis 17/04/2012  lagoadoPeie - HEN1
12 RS 1138 36 Chowdic 17/04/2012 LagoacoPeie - -
semipaimatus
13 RS 1149 5 Cfuscicolis 17/04/2012  lsgozcoPeive  + + 160 HENL
1 RS 1150 3% Cfuscoolis 17/04/2012  lagoacoPeoe - -
15 RS 1151 0 Cfusccolis 18/04/2012  laguadoPeixe  + + 640 HENL
16 RS 1152 ¥ Coomipaimots 18/04/2012  lagoadoPede - -
by RS 1153 38 Cemipamons 18/04/2012  lagoacoPebe -
18 RS 1154 2 C fuscicolis 18/04/2012  lagoadoPeive -
19 RS 1155 32 Cfusckolis 18/04/2012  lagoacoPebe -
0 RS 1156 3% Cfustholis 18/04/2012  lagoadoPede - =
2 RS 1158 31 C fuscoolis 18/04/2012  lagoacoPee - -
2 RS 1167 W Cfuscicolls 18/04/2012  lagoadoPeive  + - = HENL
2 RS 1169 3 C fusccolis 18/04/2012  lagoadoPeive - HENL
24 RS 1170 38 C fuscicolis 18/04/2012 Lagoa do Pene L -
25 RS 1177 2B Cfusciolis 18/04/2012  leguadoPeine  + - - HENL
26 RS 1179 39 C fustcolis 18/04/2012  lsgoacoPeie - E
7 RS 1183 3B C fuscoolis 18/04/2012  lagoacoPee - -
28 RS 1188 Iz C fuscicolis 18/04/2012 Lagoa do Peme == -
29 RS 1189 38 C fuscoolis 18/04/2012  LlagoacoPee - -
20 RS 1190 ¥ Cfusdoolls 18/04/2012  lagoacdoPebe -
2 RS 1193 0 Cfuscicolis 18/04/2012  lagoadoPeive - @
2 RS 1196 0 Cfusdeolis 18/04/2012  lagoadoPeixe -
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Joumals ASMorg
Adaptation of Pandemic H2N2 Influenza A Viruses in Humans

Udayan Joseph,® Martin Linster,®® Yuka Suzuki,® Scott Krauss,® Rebecca A. Halpin,? Dhanasekaran Vijaykrishna,®®

Thomas P. Fabrizio,® Theo M. Bestebroer,” Sebastian Maurer-Stroh,™® Richard J. Webby,® David E. Wentworth,%* Ron A. M. Fouchier,?
0 Justin Bahl,®" Gavin J. D. Smith,™ members of the CEIRS H2ZN2 Working Group

Duke-NUS Graduate Medical School, Singapore®; Department of Viroscience, Erasmus Medical Center, Rotterdam, The Netherlands®; Virology Division, Department of
Infectious Diseases, St. Jude Children's Research Hospital, Memphis; Tennessee, USAS; 1. Craig Venter Institute, Rockville, Maryland, USA: Yong Loo Lin School of Medicine,
National University of Singapore, Singapore®: Bicinformatics Institute, Agency for Science, Technology and Research, Singapore” School of Biological Sciences, Nanyang
Technological University, Singapore®, Center for Infectious Diseases, The University of Texas Schoal of Public Health, Houston, Texas, USA™; Duke Global Health Institute,
Duke University, Durham, North Carolina, USA!

The 1957 A/H2N2 influenza virus caused an estimated 2 million fatalities during the pandemic. Since viruses of the H2 subtype
continue to infect avian species and pigs, the threat of reintroduction into humans remains. To determine factors involved in the
zoonotic origin of the 1957 pandemic, we performed analyses on genetic sequences of 175 newly sequenced human and avian
H2N2 virus isolates and all publicly available influenza virus genomes.
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Petrel Gigante- Macronetes Giganteus

Mar Biol (2017) 164:62
DOI 10.1007/500227-017-3086-0

ORIGINAL PAPER

First detection of avian influenza virus (H4N7) in Giant Petrel
monitored by geolocators in the Antarctic region

Elisa de Souza Petersen'- - Jansen de Araujo’® - Lucas Kriiger® - Marina M. Seixas® -
Tatiana Ometto® - Luciano M. Thomazelli® - David Walker® - Edison Luiz Durigon® -

Maria Virginia Petry'*

Received: 28 September 2016 / Accepted: 25 January 2017
© Springer-Verlag Berlin Heidelberg 2017

Abstract This study presents the results of the virologic
analysis and year-round movements of a Southern Giant
Petrel that tested positive for avian influenza virus. Data
were collected in two areas of Antarctica, where 299 South-

e (Riant Dateal adoite and ahinlo maes camelad Oins ofas

summer/spring and migrated to northern areas near South
America and the Falkland Islands during the non-breeding
season. Our results point out the first evidence of avian
influenza virus H4N7 in Giant Petrels. Furthermore, the

Aamatia nimilaeite of tha camanand wrienn mesidan acidanae
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Andlise Filogenética- Hemaglutinina

HA

Petersen et al., Mar Biol (2017) 164:62
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