Avian influenza
Virological approach
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Outline

¢ Influenza virus description

& Avian Iinfluenza diagnoestic technigues
In use In CIRAD Montpellier

¢ Current projet: IICP. EFAO

— Survelllance: oft ANV in wild Birds 1 Africa,
Milddie-East andiin Eastern EUrepe
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Influenza Virus




Influenza virus

& Family: Orthomyxoviridae
— Enveloped
— 8 segments single stranded (-) sense RNA

¢ l[hree main types
— /pe A
+ Viulti-species
—pe 5
< HUman
—Wpere

¢ [HUlman ane pig




Influenza A Virus

¢ Multi-species
— Mammals (human, pig and horse)
— Birds
¢ The most virulent group
¢ Classification In subtypes by surface
antigenes
— Hemagglutime: (H er HA) = 16
— Netraminidase (INFer NA) S
— AlIFEXINN B/PEesH i Waterdowl



CIRAD

Surface antigens and subtypes

Neuraminidase (NA) Cleaves sialic acids and
permits the liberation of

% f viral particles

RENERIMLGILE  Attachment site on host cells
iii ” - (HA) (receptor = sialic acid)




HA subtypes and host distribution

Primary reservorr  Secondary reservoir
HA wild water birds mammals
subtypes bards chickens human pig horse
H11 + +
H13 +
H16
H9
H8
H12
HB6
H1
H5
H2
H3
H4
H14
H10
H15
H7
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Avian Influenza

¢ Pathogenicity based on disease severity on
poultry and assoeciated to molecular
determinants (Unwell kKnewn)

— [Low pathegen: (LPAI)
& Subtypes H1 to H16
— High! pathegen (IHRPAI)
¢ Seme strains off HS5 or H7 subtypes (poessibly. H6 oF H9)

» Some LPAI strains off H5 or Hi7 subtypes may, mutate 1in
HPAI



LPAI
Froteases localized in respiratory and
Intestinal organs

HPAI
Ublquitous proteases
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Avian infilenza diagnostic
[echniques in use in CIRAD

Moentpellier
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Detection of viral RNA

¢ Automated RNA extraction from samples
¢ Detection ofi type A Influenza:
— Matrix (M) gene by real-time RT-PCR

¢ Detection off HS or H7 subtypes by real-
time RT-PCR oni AV A positive samples

¢ RI-PCR on| the cleavage site off HA for HS5
oK Hi7 pesitive samples

$ SEguencing off the amplified cleavage: site
ier determination; el pathiegERICILY,



RNA extraction

¢ Samples (processed in BSL3)

— Tracheal or cleacal swabs In transport medium
— Organs (dead birds)

— Conservation at lew temperature : +4°C for
few daysi or -80°C, dry Ice, liguid nitregen

¢ Automated extraction using silica columns
(Macherey: Nagel Kit)

— 400 samples IR 50 min
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Detection of type A influenza:
real-time RT-PCR specific of M gene

Tiagman Technology.

Primers Spackman: M+25/M-124
Probe M+64 FAM-BHQ®1

@-RUFPCRIOLE profocole
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M+25
ATGAGECTTCTAACCGAG
GGTAGATAT AAGATGAGTCTTCTAACCGA

GGTAGATATTGAAAGATGAG
GGTAGATATTGAAAGATGAGTCTTCTAACCGAG
ATGAGEBCTTCTAACCGAG
GGTAGATAT TGAAAGATGAGECT TCTAACAGAG
AGATATTGAASAGATGAG
GGTAGATATTGAAAGATGAGICTTCTAACCGAG
GGTAGATATTGAAAGATGAGTCTTCTAACCGAG

GGTAGATATTGAAA
TTGAAAGATGAGTCT TCTAACCGAG
AMIEATGAGTCTTCTAACCGAG,
AAAGATGAGTCTTCTAACCGAG

GATGAGTCTTCTAACCGAG

TCGAAACGTACGTTCTCTCTATCETCCCGTCEBG
CBTCCCGTCAGGCCCCCTCAAAGCCGA
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TCGAAACGTACGTTCTCTCTAT
GTCGAAACGTATGTTCTCTCTATCET]
TCGAAACGTATGTTCTCTCTATCETICC
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GATCGCGCAGAIBACTEBGAAGATGICT T TGCAGGGAAGAACAC
GATCGCGCAGAISACTEGAAGATGTCT T TGCAGGGAAGBAACAC
GATCGCCAGAISACTTIGAAGATGTCT T TGCAGGGAAGBAACACCGATCTTG
ATCGCCAGAGBACTTGAAGATGTCT TTGCAGGGAAGBAACACCGATCTITG
GATCGCACAGAIBACTTIGAAGATGTCT T TGCIIGGGAAGAACAC
ATCGCGCAGA(BACTITGAAGATGTCTTTGC GATCTTG
ATCGCGCAGA(BACTITGAAGATGTCTTTGC GATCTTG
GATCGCGCAGA(SACTTGA TTTGCAGGGAAGAACACAGATCTIIG
GATCGCGCAGASACTTGAAGATGTCT TTGCAGGHAABAACACAGATCTTG
GATCGCGCAGAIBACTITGA AAGAACACCGATCT
GATCGCGCAGA AAGAACACCGATCT
GATCGCGCAGA AAGAACACCGATCT
ATCGCGCAGA AAGAACACCGATCT
GATCGCGCAGA AAGAACACCGATCT
ATCGCGCAGA AAGAACACCGATCT

1000006

M-124

M gene |




Real-time RT-PCR specific of M gene:
validation criteria

10000

> Dilutions off A/PR/E8/34 IHIND as
standardiand poesitive contrel

> 27 Ci=< 107 ElD50/ < 29 Ci

> Positive samples: < 35 Ci
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Detection of H5 subtypes =

— Real-time RT-PCR
= Primers H5LH1 / HSRH1 (VLA, Weybridge, UK)
= Tagman probe HSPRO —5(FAM ) /.../ (BHQ1)-3"

Probe

H5-Kha-1 == &= H5-Kha-3 H5PRO
HA-875F == &= HA-1114R H5LH1 H5RH1

| |
HA Gene

— Conventionall RI=PCRE primers HS frem VLA, Weybrdge, UK

= HA-875F / HA-1114R! — . - = | .
ifferent sensitivity ., Complementary

= J3/B2a ' and specificity RT-PCR

= H5-Khail / H5=-KKha3

y,

% Sequencing of the amplification product = pathotyping



Detection of H7 subtypes =

— Real-time RT-PCR
= Primers LH6H7 / RHAH7 (VLA, Weybridge, UK)
= Tagman probe H7proll —5(FAM ) /.../ (BHQ1)-3’

Probe

H7proll
GK 7.3 GK 7.4 LH6H7 RH4H7
 m— <— | e— <

HA Gene

— Conventionall RI=PCRE primers H7 frem VLA, Weybrdge, UK
e EPHmer GRS GIK 724

% Sequencing of the amplification product = pathotyping



Iselation In embryonated chicken eggs

& Samples processed in BSL3
— Tracheal or cloacal swals in; transport medium

— Consenvation at low temperature : +4°C for few days or

-80°C, dry Ice, liguid nitrogen

s |Ineculation of sample in allantelc cavity
off embrye off O te) 11 days

» Confirmation ol Iselatien afiter 2 te) 7. days
el iRcubatien at Sv- €
— DPetection el haemagglutinatng act\Viiby, o
allanteic e
— Coninfmateni el therpresence et lniltuenza
AWVIRUS By RiI-PER




Interlaboratory tests

¢ Organised by VLA, Weybridge,UK
¢ Detection of gene M, HS5, H7

¢ HS, H7 pathotyping by analysis of the HA
cleavage site

Generic Al result (n=9) [H5 consensus result (n=5) H5 RealTime (n=5) [H5 conventional with pathotyping (n=5)

H7 consensus result (n=5) | H7 RealTime (n=2) H7 conventional with pathotyping (n=5)




NICP EAO : Survelllance of Al\.
I wWild Birds 1 Africa, Middle-
EaSt andiinr Eastern EURePpe

INTERNATIONAL
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Sampling procedure =

Shipment
under dry



Survelllance of AlV in wild birds in Africa,
Middle-East and in Eastern Europe

UR15/22 field

(UR22 et WI)

Preparation
of tubes

Tracheal and
cloacal swab
sampling

containing
transport
medium

Sending of all
positive samples
to 1ZSVe for
confirmation,
Isolation and
subtyping

1ZSVe (ITALY)

UR15

Sorting and
preparation
of samples
on 96-well

Sequencing of

the HA
cleavage site
- Automated
RNA

extraction H5+ or H7+

Detection
of H5 and
H7 by Q
RT-PCR

Detection of
AlV A by Q-
RT-PCR M




Survelllance of AV in wild birds in Africa, =
Middle-East and in Eastern Europe

¢ Preliminary prevalence of influenza A virus
detected by real-time RT-PCR on the M
gene: 2.4% among all the samples and
3.8% amoeng the Birds

¢ IRl accordance with prevalence durng the
1st : 3.5%



Gripavi: virological approach

¢ Molecular characterisation of African
strains off AIV and NDV (wildlife,
poultry and envirenment)

¢ Determination of dissemination
proefile off the viruses; using
pPhyIiegenetc analy/ses
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