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Evaluation of the current serological status of hobby birds
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Recruitment of participants

29 hobby flocks sampled:
11 sampled on-site
18 sampled at slaughterhouse

Number of flocks (owner, n=11) Number of flocks (slaughterhouse, n=18)
Hainaut 2

Liege 2 0
Luxembourg 2 16
Namur 4 1

All flocks sampled on-site:
« Had an outside access
 Were not re-vaccinated (anterior vaccinal status unknown)
* Type of chicken is unknown
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Presentation Notes
1 flock GD Luxembourg, 1 flock without postcode
Type of chicken: assume most were layers


Serological evaluation

19 flocks (9 from slaughterhouse) with at least 1 positive case (ELISA)

Hobby flocks serology: positivity ratio ELISA/HI
(superimposed)
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M % POS HI Serological evaluation of hobby flocks by ELISA

(n=263) and HI (n=101)
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Positive farms
» Discrepancies between ELISA and HI results
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Presentation Notes
Range HI titres: between 4 and 7 log2


Key messages

|38% of birds with ND antibodies | ‘ | Half were older than 1 year

» Potential residual antibodies elicited by anterior vaccination
» Possible contact with wild birds

: Perspectives
: » Better understanding of observed immunity levels :
> Potential role of wild birds: assessment of the circulation of NDV
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Presentation Notes
None of the sampled hobby birds were (re) vaccinated by their owner. What are the common practices in pet shops / retailers regarding NCD vaccination?
NDV strains were already identified from wild birds, lack of background on this aspect


Development of alternative vaccination approaches
In layer and broiler chickens
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Vaccinal protection of Belgian poultry — Snapshot evaluation

Commercial layer chickens challenge: viral excretion
SPF/FOD funded research
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« Long living birds

+ General detection of humoral IR (3x vaccinated)
+ No morbidity / mortality

s Excretion — Transmission to sentinels
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Presentation Notes
In order to get a better grasp of the current vaccinal protection of belgian poultry against the velogenic strain, a snapshot evaluation was performed. The results of this study, summarised on this slide, show that…


Layers:
2x spray live + 1 inact boost

Broilers:
Vacc d1+d14, live spray


Peak of 50% infected shedding at 5DPI
Peak of 60% sentinels shedding at 9DPI
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The genetic gap between vaccinal and wild strains

Genetic gap:

« 2018 BE field strain: genotype VII.2

» Vaccinal strains: genotypes | or Il

» Antigenic mismatch

Gienotype (number of
amalysesd segquences)

Mo. of base substitutions per site (SE)’

v

v

Wl

Wl

[ {n=136)

I in=134
[T in==8)
IV (=

Y oin=87)
W1 {n=221)

Wl (n=4600)
WIIT (n=5}
IX (=25

CLASS I

»-/sciensano

A28
115
(1012
192
(1 ED
(L1ET
145
(1007

(044
0131
0211
0210
1K
R[]
0.132

0082
.181
(LI8d
0,179
(.136
0094

0147
(. 140
0,143
0.097
(0078

165
i, 164
0.131
0173

0,134
0.124
0177

0.12%

0173 0123

Dimitrov et al.

V1A V11 KX68361 chicken,Jran | Eqm-hr 2015
VIl Vild EF578733 chicken China Shan 2004
ViL11_Vil-|_KC542905 chicken China usmnq Y2008 2009

VALV [EF589133 pheasant China nbzmmznm 1958

Ef AY028995 o mhﬂ?’“ 996

$G106_1999

2016
ica REWW_3_2013

I-5_.

Xz b INEZY

XVIILA"X3/ll-a_JF956309 gunea. foul fal MLOS 2007
XVIILT XVHIﬁ FJTF?‘ES Mauritania_1532_14_2006
Vil HEde218 shokon Ivory Coast N0 42 2007
lll-b HG326600 wilage Coast CIv08 32 2006
L2 SV JXESBE8 chickon, Mt M. 70721 2010
XVILXVIl-a_HF EB‘WH chich kan ia_NIE10_310_ 2011
X\ul XVil-a »«»‘esaws Nigeri ?n ﬁ
_XVI-o_F HFQDMQ‘ chicken_Hig
)mlz)q\w HFs‘swzm shd\s-LNmeru NIE10_139_2011
XV KY: eria KD_TW 03T N5 _720 2003
Giken Figers, HIEGD 463, 200
i msm 2071 2008

e INET2 16 dlmn gr G \ar7 7 2008
KT734767 chicken India Polasho
2 Il-b_KX372707_ wdean_hdlaﬂagpur 32011
Jm2) XIIT-b_KM056348 chicken India_ndvd2_gopalpura 4 2013

Lok 12 2010

en_lran |
|\11J(22ﬁ7575 chicken_| ImrLEMNL

JN342034_ostrich a_lsuﬁ 3 1995
XA, J& MF400241_ghicken_Zambia_Chiwoko_201
i s NBASOT] robor Taneana 41385 11 2010
£04, goose_China, G012 2011
Xi-b MF278927 goose China FS §S 202 2013
: China_GD_1003_2010

JstrsnL
a_KUSGE15 Cicken Peru Apurimac 50000 2005
KUS: k_Peru_Lurin_40871_2004
1 KLI584618 :mckm Poru Arequipa VFAR 81 2015
100 V2144 Vi JXo01307 eon_USA_PA_B10.

| E

n222vie szmﬂsd
KJSO'I

Vi-a_ anmsawﬂ;mn USA_NJ 7212007
VLrLME I'BZH'ECD? 2%51; _TX_1185_kidney_26981_3 -a_2015

1.2,
VI LJXJE&EGSJ - China LHL 110873_2011

Belg) 908
X) ﬂz Vi LMG&«IES& wn_chma_hﬁmxa_maemm
122 163262 pigaon, Cing SH. 167
V2422 ik K01 124 oigabn Beigum
i, V0 G162 louing dovo Kenya B2 [selo 20 zmz
Vi21.2 Vi HG320604 mmulgl
gaigean ngam NIEIS 922013

bn
cmm T ah0s
Fuans " {Ehna_Fth
wtstorionl USh, T 20

jean_China S_1 2002

JBE5434pi
vn _vi n F«mmu m u&n NY_1283.
Wi ! au eslic 1-7~| Graal Britain GB1168 1984
ussia |

Egypl 73 Of
2135 Plgecn Faistan | Latore 128 2015
LVEm_ KY0AZ141. goon Pokdctan ok Latore 22182018
= JHA2 Vi | léljwzzvs ugwn Pataian Labors AW 2 2015
X2

2135 Pigeon Pakistan 224 _2:
{KU3T733 Turlo dave 1aly TOVIRT185. 2010
G

T u\we g 2012
XXI_VI1_KC205479_chicken, Emmp«a ETHMG1C_2011

9 M VI-c AFAS015 chicken China Zh) 2 195
chicks

en_Jay
L VH: ¥o42143 and
V2 V<

EU518684_chicken_b
V.2 V-c_JQ§A7744 chicken Mexco,
V2V Eus1muw=ﬂ-:>cnjs\m3 Federal 4t

o
n_Ibaraki_SMA7_1987
£8-m_196
\ierico Estado. de Mexico 308 2006
g 635 201
1 b INGTZ1G4 chicken Hondurss 496100 15 2007
JNE42027 fighting_cock_Nicaragua_85066_9_200
XIX_V-3_JN842024_cormorant USA_WI 272400 2003

V.1 V-b JNE72189. mmi A st 275

100

X ¥-a_KCA33530 comomnt USA FL 411052012

VAL AYT34534. crcken Arcenting Trengee Lauguen 1910
_P VL =78 6 chcken_Chiia_GHT_1079
X012096 Maaysia AF2240 1

XIX_V-a_FJ705456_Gormarant_USA_MN_82_40740_18!

100 XVI XV _JX915242_chickan Dominican Republic 28138

XVI_XVI_JX186097 nmdmn namm-r\ Republic_867_2008

XVI XV Jxe

1.2 |-b_AY85079_duck_Russia_FarEast _2715_2|
R KCATI65. Amerean et

mLmLusulum@ 716_200:
1421 )-c_EF 584816 rldehLzlﬁl\_NJa 11 _1383_2001

122 14 kel
1122 |/ ABA&&ED?I chicksn_lapan

100

22
_[8hi_1!
\Y935490 chicken Australia 2 1334 2002
-a_AYS35485 chi
L1118 | maass chicken Australia Queensiand 1966
X_X-b_F.J705466_mallard_99_376_1599

52334_gull_Russia_Tyva_14_2014

11.2.1 IC GQ918280 biack headed %\‘I Swiden 1t
503479 redpol Russla Nita E30 FFNKE 2

1-d_CB03476 northern_pintail USA AR 44500 136 2000

icken_Australia_99_B58_hi_1999

X X-b KX857721 Mallard USA MN AI10 3434 2010
X_X-a_KX857716_Redhead USA_ndvé2 A0S 4117 2009

WILAFO77761 chickan_USA. 1046
W GUST87TT chicken USATX_GB_ 1848

940
%a\a Novo_Seio_1161_1995
Bl GUT82927 Shken Paristan SPY G Kerachi 1 1074

59
—t VIV AYT41404 Fowl UK Herts 1503
V_Iv_MHE96900_pullet_Bulgaria_Plovdiv_1153_1959

003

X1 X1_JX518882 chicken Madagascar MGMNJ 2009
XX JR515584 chicken Madawv MGS1595T 2011
100 S XI_X|_HQ266502_chicken_Madagascar_MG_725_2008

Xviil

XV

XV

Xl

Xl

Vi

XX1

XX

GENOTYPE

8


Presenter
Presentation Notes
Layers: no clinical signs in vaccinated birds but viral excretion / transmission


Aims of the study

- Easily editable, matched emergency vaccine for long-living birds
 VLP-based vaccine: safe and adaptable

'y
P30 MLV
Gag

VLP-Purification by density

gradient ultracentrifugation

; » Concentrate cell supernatant

HEK293 cell
£ transfection’s

—» 30% Sucrose
" VLP-band
—+ 50% Sucrose

» Production and characterisation of 3 vVAOAV-1 VLPs: VLP-F, VLP-HN, VLP-F-HN

« Alternative vaccination protocols for short-living birds o
How to overcome passive immunity? £k )
« Delayed vaccination .. '!.f

e Combined vaccination
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Presentation Notes
VLP: Bridging the antigenic differences, Cost-Benefit higher for birds with longer live-expectancy
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VLPs as matched emergency vaccines

« Evaluation as boost vaccines in commercial vaccinated layers (26-week-old)
* Live vaccine at 2+7 weeks, inactivated at 12 weeks

Gl

Non-boosted

G2
Conventional boost

G3
Matched VLP 1 boost

G4
Matched VLP 2 boost

Mock vaccine

Saline
Water-in-oill
\Wzie))

In-house inactivated La Sota

VLP-HN vAOAV-1

VLP-F-HN vAOAV-1

Pre-boost
sampling

. £
g/sciensano

Challenge
VAOAV-1

vaccination

10 EID,/100pl
Occulonasal

2-14DPI:
Monitoring
& Swabbing

14DPI:
Sacrifice &
sampling
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Presentation Notes
Blood pre-boost, pre-challenge and post-challenge
9 chickens / group�(ethics regulations)
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VLP-HN shows better boost efficacy
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Presentation Notes
No morbidity / mortality
HN expression evaluated by Neuraminidase assay + immunogold labelling assay

Post-challenge swabbing
2 / 5 / 7 / 9 days post-infection
Timepoints combination - AUC analysis
Respiratory tropism, so TRS more results.
CLS only excretion in G1
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Alternative vaccination protocols for broilers

Early gap immunity, primo-vaccination neutralised by MDAs

» Delayed vaccination MDA serology
HI La Sota

« Combined vaccination

« Optimal vaccination time based on Deventer formula
* Vaccination age = 19-day-old

Geometric means [log2]
Mother birds: 7,71 (7,36-8,08; Cl 95%)
Yolks: 6,58 (5,89-7,35; Cl 95%)
Progenies: 5,77 (5,43-6,12; Cl| 95%)

* Yolks or blood samples from dams could be used

as replacement (with correction factor)

_ Vaccination time points 2-
Experimental groups
D1 D14 D19 0

HI titre (Log,)
T

G1 - Classic « field » vaccination (control)  Live Live / & P %
- | & & f
G2 — Delayed vaccination / / Live & A &
<
G3 - Delayed + inactivated vaccination / / Live + inactivated \‘\0\ Q
G4 — Delayed + VLP vaccination / / Live + VLP-HN m
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Presentation Notes
Can the IBD vaccination strategy be applied to NCD?
Combined vaccination to saturate the immune system and overcome MDA neutralisation
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VLP-HN improves vaccination efficacy
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Conventional broilers

ELISA NDV-S on tracheal swabs

4
I

2 I—‘ .
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14 19 26 33

Age (days)

Group 1: Live -- 1D + 14D

Group 2: Live -- 19D

Group 3: Live + inactivated -- 19D
Group 4: Live + VLP-HN -- 19D

Commercial ELISA NDV-S: Full NDV + F antigen
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G1 vaccinated with the current protocol did not show any increase of humoral antibody levels by ELISA after primo-vacc.
Discrepancy between field and experiment: HI titres stayed the same, ELISA confirms a bit what is seen on the field.
Better environment control in an experimental lab

Clear boost of the local immunity by the boost vaccination at 2-week-old but not by the primo-vaccination at hatch.

Boost effect VLP-HN
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VLP-HN might provide better clinical protection

Conventional broilers challenge
Seroneutralisation of vAOAV-1 on DF-1 cells

15-
% 2k ok Xk
VLP'HN (G4) ] * %ok k I
- H il % %k %k % I
 Betterin vivo | _
: : 1 okw Average Hl titre of the flock at hatch
protection potential < 10 o] (Based on 18 animals)
-T3]
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» To be tested in = x ' Group 1: Live -- 1D + 14D
I 2 Group 2: Live -- 19D
challenge experiment v Group 3: Live + inactivated — 19D
57 Group 4: Live + VLP-HN -- 19D
A R é ............................ EI ..............
| L
0 . .
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Key messages

VLPs as a safe and easily adaptable vaccination tool

Layer experiment Broiler experiment

» Added value of matched vaccines as » Single delayed and classical vaccination:
emergency boost for long and short living birds similar levels of immunity

» Co-expression of F & HN on VLPs impacts the » Combined matched-VLP vaccination:
boost efficacy best humoral IR and levels of neutralising Abs

» Proof of concept: matched vaccines can be » Deventer formula can be used in the scope of
used in case of other velogenic incursions ND vaccination

Perspectives

: > Is the clinical protection improved by a matched vaccine in broilers?
: ~ Preparedness: larger scale production (baculovirus system)
: » Evaluation of the relevance of a primo-vaccination at hatch for broilers
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Presentation Notes
What percentage of chicks do not show MDAs?
Could a better implementation of vaccination protocols reduce this percentage?


a/SE lensano healthy all life long

Contact

Project coordinator: Mieke Steensels * mieke.steensels@sciensano.be « +32 479 87 13 34
PhD student: Colas Soldan ¢ colas.soldan@sciensano.be « +32 493 60 14 26

DGZ: Joke Van Raemdonck ¢ joke.vanraemdonck@dgz.be « +32 78 05 05 23

CER Group: Caroline Martinet - c.martinet@cergroupe.be < +32 84 22 03 16

ARSIA: Marc Saulmont » marc.saulmont@arsia.be « +32 83 23 05 15

Sciensano  Rue Juliette Wytsmanstraat 14 < 1050 Brussels « Belgium
T+32264251 11« T Press +32 2 642 54 20 -« info@sciensano.be « www.sciensano.be
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