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USDA IAV-S Surveillance
NADC Quarterly Summary - Q1FY17

« H1
— Delta-1 and gamma viruses were the predominant H1
— Continued detection of alpha with 2 aa deletions (n=9)
e H3
— Human-like H3 was the predominant H3
« Outof 33H3sin Q1 FY17, 26 are Human-like H3s
» Detection of human-like H3 in SD
 NA-N1, N2
— Classical N1 represents 91% of N1 collections

— 2002-lineage N2 represents 86% of N2 collections
— 1998-lineage N2 paired with delta 2 H1

Rasna Walia



Regional Patterns 2014-16

Percentage of HA and NA combinations by Region

Regionl Region2 Region3 Region4 Region5
H3.IV-E 0 2.41 0 0 0
H3.IV-D - 0 0.2 0 0.59 0
H3.IV-C - 0 0.1 0 0 0
H3.IV-B - 0.27 2.72 0 3.31 0 0.75 0 0.59 0
H3.IV-A 0 1 0 9.73 0 6.02 0.59 15.38 0
H3.1V 4 0 0.3 0 0.59 0
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Global distribution of swine H1 influenza A virus hemagglutinin clades from 2010 to present.

A. 1A classical swine lineage

@ A1

B. 1B human seasonal Ilneage
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C. 1C Eurasian avian lineage
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Temporal Dynamics of

H3 Antigenic Motifs
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« H3 IAV-S continue to evolve antigenically.

* Previously predominant red antigenic viruses are not as frequently detected.
« Human-like H3 |AV-S are emerging as the most frequently detected H3.

* Novel antigenically distinct viruses have emerged (KYHNNK/KHHNNK)

Marcus Bolton & Eugenio Abente
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Reassortant H3N2 and H3N1 from

human seasonal H3N2 introduction into swine
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There were over 100 detections of the 3" genotype of human-
like H3N2 in the USDA swine surveillance system since 2014.

This genotype also infected 16 humans in close contact with
swine at fair exhibits in the summer of 2016.




Antigenic distance of
swine hu-like H3N2
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Vaccine Platform Studies with
Antigenically Mismatched H3 Viruses

HA RNA vaccine

(alphavirus vectored)

(WIV; adjuvanted)

-High homologous HI titers

Live-attenuated influenza virus

(att mutations in PB1 and PB2)
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Efficient protection observed
against challenge with an
antigenically distinct virus

-Inefficient protection against
heterologous challenge
-Possibility of vaccine associated
enhanced disease (VAERD)
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Minimal protection observed
against challenge with an
antigenically distinct virus;
enhanced lung pathology observed
in one mismatch

-Not licensed in the USA
-Possibility of reversion

Vaccine Challenge

Sterilizing protection observed
against challenge with an
antigenically distinct virus

Eugenio Abente



Swine H1 clade classification (more from Tavis)  www.fludb.org

T. Anderson (USDA), C. Macken, Y. Zhang, R. Scheuermann Aboit Us" Communily Announcements Links Resources Support (TERSARETIIL
Influenza Research Database

I ¢
Reference classification tree \06 SEARCH DATA ANALYZE & VISUALIZE WORKBENCH SUBMIT DATA HELP
| | | | |
QQ P8 QUICK SEARCH
€ H1-XXXX Quick Search ©
y ified SEARCH FOR OR FIND nce Search
unclassifie P ST = _ _
H1 sequence host and for any NA subtype, with reference to the global swine H1 clade scheme
Gl ) 2 e * | Protein Sequences de for a query sequence from its position within the reference tree. It is a collaboration
Immune Epitopes Strain Data
1 B H 3D Protein Structures H5 Clade Strain, segment or protein sequence data associated with a Swine H1 Clade
uman- — .
|_ (d It ) S ST T TCE SeqUetes
g Serology Experiments (Beta) L Tree
Seguence Feature Variant Types Lude "like”
PCR Primer Probe Data
Host Factor Experiments
Antiviral Drugs
Laboratory Experiments (beta) SELECT SEGMENTS HOST GEOGRAPHIC GROUPING
WHO Influenza Vaceine Strains Al cll Al
1PB2 Anteater Africa
Retrieve a Download 3PA Camel Europe
A A HA Dog
A VT SN IS N COUNTRY
. : 1A Classical- P o |
- US Swine H1 Clade (SOP) BNS Afghanistan
Angola
i g‘:\‘%}};z I i n e a e ( B All Argentina
AT RS 52 141 Australia
; g?““;]m‘” . g a > 5 y’ 1A1-like Austria
ﬁ IRONAR 3.2 1411 Bahrain
o pd m ) 1A12 COMPLETE SEQUENCES
A2 O Include Partial Sequences
14.2-3-like ) Complete Segments Only
143 ~
, 21 Complete Genomes only
g 1A.3.2
4 .ngﬁrlﬂgﬁ!%lm%émeuuszﬁmunsswA 14.2.2-3-like DATE RANGE

From: To:

To add month to search, see
Advance Options: Month Range

A ]
%}%@3@% 1C Eurasian
RO b arc.2.2

i % avia n-|ineage » ADVANCED OPTIONS Show Al
‘Anderson et al. MSphere, 2016; Zhang et al 2016

Tip: To select multiple or deselect, Ctri-click (Windows) or Cmd-click (MacOS)

Clear Search




IRD H1 Clade Tool Interfaces

4 Strain Information™

Unique Sample Identifier:

IRD-AQ1TT5725

Complete Genome Set:

Strain Detail Page

Yes
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Influenza A Virus
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ISU Influenza Cases: http://influenza.cvm.iastate.edu

[OWA STATE UNIVERSITY [OWA STATE UNIVERSITY
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ISk, View is an interactive web-based tool developed to provide diagnostic information from an Influenza A Virus database of test results, metadata, and f’) 7004
sequences collected at the lowa State University Veterinary Diagnostic Laboratory. The goal of ISFIuView is to allow veterinarians, swine producers, and 2
researchers to seek out and find trends in the data that will allow them to make informed decisions regarding influenza and swine health. IS, View data is i 5001
derived from diagnostic samples submitted from a diverse array of swine farms and production systems around the United States and North America. The %
metadata used at IS, View is dependent on submitters supplying accurate and thorough information provided on submission forms with diagnostic samples s
to the lowa State University Veterinary Diagnostic Laboratory. 00
Suite of Tools
300
Correlations
QOver 100 unique correlation graphs can be generated to search for trends from variables stored in the database. 200
Time Series.
The incidence of the variables in the database can be viewed over a period of time
Regional 1004 VY ——
The incidence of flu positive cases that have been processed by the USDA/ISU-VDL can be viewed by geographic location, over a specified period of tige.
Heat Map 0 T T T T T T T T 1
Demonstrates the distribution of the hemagglutinin and neuraminidase subtype combinations over a period of time. 2007 2008 2009 2010 2m 2032 2013 2014 2015 2016
year
Variables
The ISg,View database curates information related to the individual swine cases. An explanation of each of the variables that ISgView allows sdysshisd for I human-like
can be found below.
Age —Options
The age of the pig at the time the flu positive sample was taken.
Day
The day of the year that the flu positive sample was taken. X Axis
HA Clade Year a
The phylogenetic clade that a flu positive sample is part of, based on the hemagglutinin sequence. Currently the IS, View database tracks| nly H1 and H3 Y Axi
S

subtype hemagglutinin, thus clades will be derived from one of these subtypes.
HA Sequence HA Clade

The genetic sequence of the hemagglutinin of a specific influenza virus case. Sequencing is only attempted for sample with cycle threshold (CT) vaiues less Dlsplay Up‘!lnns
then or equal to 38.

Month @ Stack columns
T:enmcnlh of the year that the flu positive sample was taken. “Account by Percent M. Ze ller & P. Ga uger

NA Clade
The ot ic clade that a flu positive sample is part of. based on neuramini Currentlv the |1Se..View database tracks onlv N1 and N2 subtvoe
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Swine Risk Assessment Pipeline

e 2016 Accomplishments: Generation of swine and ferret antisera
* Swine sera generated, Hl in progress
* H3 HI completed with swine sera
* Ferret sera production complete
e Test case with human H1N1v completed with swine sera

e v . @
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) ! \ w\. © . » Q 8
»Generate/distribute Step 2. Assess population » Ferret transmission Step 4. Public L . a®%. '.
ferret and swine immunity by H with human models B Health Action 7 - o®
antisera | sera panels * Receptor binding or ‘© i .
* H| assays with swine glycan array ® 0‘
IAV antigens = [n vitro/ex vivo
« Antigenic = |dentify or collect replication assays sVaccine seed stock 8 =
cartography age stratified global s Additional RA production
human sera studies s ntensified
=HI assays with swine surveillance
Stggét.a?:it;;:;::ehz::;;:nlc IAV antigens Step 3. Additional RA *Control measures in
seasonal strains by cross-Hi SRligles swine population
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