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DEPARTMENT OF THE AIR FORCLE

AR EDUCATION AND TRAINING COMMAND

I April 2016
MEMORANDUM FFOR 59 MDW/SGVU
FROM: 502 ISGIAC
SUBJECT:  Ethies Review for Presentation Approval Request

1. The poster presentation titled “The Influenza Virus and the 2009 HINT Outbreak™ has been submitted
for legal review.  There are no apparent conflicts of interests and the poster presentation includes the
required disclaimer. This poster presentation may be submitted for exhibition at conference.

2. FACTS: The poster presentation titled *The Influenza Virus and the 2009 HINT Outbreak™ was
submitted by Dr. Thomas Gibbons of 59 MDW/SGUVIL.. Dr. Gibbons plans to present this poster
presentation at the 2016 Texas Association for Clinie Laboratory Science Conference in San Antonio,
Texas [rom 6 — 8 April 2016.

3. LAWS AND REGULATIONS: DoD 5500.07-R, Joint Ethics Regulation (JIER), seetion 3-305 lays
out rules governing “Teaching, Speaking and Writing.™ If the abstract will include the presenter’s rank or
title and "deal in significant part with any ongoing or announced policy, program or operation™ of the Air
Force, the presenter is required to include a disclaimer that states the "views presented are those of the
speaker or author and do not necessarily represent the views of DoD or its Components.™

4. ANALYSIS: While this poster presentation does not deal “in significant part with any ongoing or
announced policy, program or operation™ of the Air Foree, the presenter’s affiliation and/or rank will
nevertheless be included in the poster presentation. Accordingly. the disclaimer is required here and Dr.
Gibbon has properly included it. A Public Affairs review will be needed if it has not already been
obtained. There are no apparent conflicts of interest that would prohibit presentation of this information
at this professional meeting.

5. CONCLUSION: The poster presentation presented for review included the disclaimer required by the
JER. There do not appear to be any conflicts of interest. If you have any questions, please call the
undersigned at 671-3362.

Rk, 8 ey
MARK L. COON, Major, USAF
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The Influenza Virus and the
2009 H1N1 Outbreak

Thomas. F. Gibbons, Ph.D.
Chief, Laboratory Services Branch
Clinical Research Division
Wilford Hall Ambulatory Surgical Center

The views expressed are those of the presenter and do not reflect the
official policy of the Department of Defense or its Components



Overview

“The Story”
Key aspects of the influenza virus

Laboratory techniques utilized to discover
the 2009 H1N1 influenza virus

Laboratory techniques instrumental to
influenza surveillance/vaccine contents



Video depicting USAF “Epi lab’s” discovery of
H1N1

April 1 2009 Video team comes to our
lab to film a documentary on our role
with respect to influenza surveillance

http://www.ndep.us/Tracking-the-Flu

April 16 2009 “Found a weird flu virus



NOCIE

PO BOX 2549 = FAIRFAX, VIRGINIA 22031-0549
Fall 2009 = Volume 12 Number 3

IN THis ISSUE... | ysaFsam Influenza
1 USAFSAM Influenza Surveillance Surveillance during

2 Editor's Page the off season:

*E

3 President’s Message AP l'“ 2009 - ’
+ Consulants Comer October 2009 —
10 Novel 2009 HIN1 Preparations By: Thomas F. Gibbons, Maj, USAF, ‘yr P

BSC. Ph.D, MT (ASCP) - e

13 Deployment Readiness Lab (DRiL)

16 SAFMLS Call for Workshop, Poster,
and Short Topic Abstracts

Chief, Molecular Diagnostics, USAFSAM

Influenza virus is a segmented negative stranded RNA virus composed
21 PA CE.® CEU Guidelines of 8 gene segments belonging to the Orthomyxoviridae family. Three types
of influenza have been detected, A, B and C, two of which (A and B) are a

I8 CATMT € Dactar Maidalina and

http://www.safmls.org/society scope.htmi

Volume 12, Issue 3




Key aspects of the influenza virus

Types of influenza 1018 = H1N1

50,000,000 deaths
A,B, and C (Epidemics = A &B)
Pandemics = A only

1957 = H2N2
1,000,000 deaths

Shift and Drift .., . 50
500,000 deaths

Annual flu
250,000 deaths

2009 H1N1

H5N1 annual
25 -75



Key aspects of the influenza virus

segment
segment
segment
segment
segment
segment
segment

segment
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Influenza Genome

Ld i kbp

' ' 2341 bp

l : 2341 bp

: : 2233 bp

' 17768 bp

v 1565 bp

1413 bp g ~
bp R oy

g =Neuraminidase
(Sialidase)



Key aspects of the influenza virus

Influenza

Nucleoprotein
(R
Influenza
Virus
Anatomy

< = Neuraminidase
(Sialidase)

"

segment 1 ' ' ' . 2341 bp
segment 2 ' ' ' . 2341 bp
segment 3 ! ' ' : 2233 bp
segment 4 ' " 1 1778 bp

segment 5 ' ' + 1565 bp
http://www.ncbi.nlm.nih.gov/genomes/FLU/ segeent. 6 — 3t 7

segment 7 : + 1027 bp
segment 8 ' 890 bp




Key aspects of the influenza virus

Influenza Life Cycle

Nucleus

Ribosomes

Golgi
Apparatus

http://www.ncbi.nlm.nih.gov/genomes/VIRUSES/virusreplication_scheme.html

N oo 4 & L M B

Binding and entry
Release of VRNPs
RNA replication
RNA translation
Protein transport
Viral transport

Viral budding and release



Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus

» Lateral Flow assay

Nucleoprotein
(RNA)
influenza
Virus
Anatomy

e Culture

- s
.Ii\.: ‘:‘_‘

=4 — Neuraminidase

° PCR Lipid

Sialid
Envglope \Riidase)
i Figure 1
* Sequencing e " N
Capsid” ¢ J5En iR\ \, Hemagglutinin



Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus
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A/New York/221/2003 H1N1 AJ/South Australia/68/2000 H3IN2
~ A/Texas/UR06-0012/2008 H1N1 . ~ A/New York/37/2003 H3N2
s " A/New South Wales/26/2000/H1N1 A/New York/923/2008 H3N2
e [ A/Washington/AF06/2007/H1N1 : A/Kansas/UR07-0047/2008/H3N2
[ AfViet Nam/1203/2004 H5N1 T AfTexas/UR06-0012/2008 H1N1
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50 40 30 20 10 0 8 6 4 2 0
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SAFMLS.ORG (presented March 2009) 10



Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus
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Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus

A/California/04/2009 (H1N1)

PB2: Swine 97.6%, Duck 97.2%, Human 96.8%
PB1: Swine 97.0%, Turkey 96.6%
PA: Swine 96.0%, Human 95.8%
HA: Swine 96.4%, Turkey 96.2%
NP: Swine 97.8%
NA: Swine 93.6%
MA: Swine 98.2%
NS: Swine 95.6%

What is the swine flu like?

blast analysis results for a recent
“Swine Flu”

Blast results say “Swine”

but it is infecting humans

Blast comparison of first 500 nucleotides for each segment
12



Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus

A/Washington/AF06/2007 (H1N1)

PB2: Human 99.8%
PB1: Human 100%

PA: Human 99.6% What is the human H1N1 flu like?
HA: Human 99.6% blast analysis results for one of the
NP: Human 99.6% recent “Human Flu

NA: Human 99.8%
MA: Human 100%
NS: Human 100%

Blast comparison of first 500 nucleotides for each segment 13



Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus

Gene by gene comparison of “Swine” H1N1 with “Human” H1N1

A/California/04/2009 % Homology A/Washington/AF06/2007
PB2 82.7% PB2

PB1 80.4% PB1

PA 82.4% PA

HA 75.9% HA

NP 84.2% NP

NA 78.0% NA

MP 87.4% MP

NS 81.7% NS “




Key laboratory techniques utilized to discover
the 2009 H1N1 influenza virus

Phylogenetic Tree

| A.SouthCarolina.2510.200

) A.Georgia.2712.2009
Out of the over 400 human H1’'s USAFSAM A OKlahoma. 2508.2008

sequenced this season no specimen has had less | A-SouthDakota 2572.2009

than a 98.2% homology with respect to the HA1 A.Texas.2564.2009
region of HA A.SouthDakota.2606.2009

A.SouthDakota.2609.2009
A.Texas.2550.2009
— A.SouthDakota.2526.200!
— A.Texas.2497.2009

Swine H1N1 has about 73% homology with 2 OKIERoa 5082005
respect to the current vaccine for H1N1 (anything ' A.Oklahoma.2696.2009
below 97% is a preliminary predictive factor for a A Mississippi.2652.2009

strain that the vaccine will not protect against) +Aﬁ'g§2f_2§? L

A.SouthCarolina.2587.200
A.Missouri.2548
— A.Brisbane.59.2007
- _ 4|— A.New Caledonia.20.1999
73% homology to A/Brisbane/59/2007 A.Beijing.262.95
A.California.04.2009 4

20 15 10 5 0
Amino Acid Substitutions (x100)

20.7

15



Key laboratory techniques instrumental to
influenza surveillance/vaccine contents

 Contents of the annual Flu Vaccine

- It is recommended that trivalent vaccines for use in
the 2016-2017 northern hemisphere influenza
season contain:

- A/California/7/2009 (H1N1)pdm09-like virus;
- A/lHong Kong/4801/2014 (H3N2)-like virus,;
- B/Brisbane/60/2008-like virus.

- It is recommended that quadrivalent vaccines
containing two influenza B viruses contain the above
three viruses and a B/Phuket/3073/2013-like virus

16



Key laboratory techniques instrumental to
influenza surveillance/vaccine contents

Host of originfgeographic location of first isolation/strain
number/lyear of isolation

A/New York/11}2003| (H3N2)

.

AJchicken)indonesia}lR132-134/03

(By convention, the host of origin of human strains is not
included)

17



Key laboratory techniques instrumental to
influenza surveillance/vaccine contents

» Shot Versus Flu Mist
« How does Tamiflu work
« Sequencing HA
— Culture, HAI, PCR, Serology
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Surveillance for a new
Virus

A/North Carolina/53475/2010: 98.2% overall HAl amino scid homology

V47E (valine to glutamic acid)
P83S (prolin= to sarins)

DTN (aspartic acid to asparaging)
$203T (z=rine to thraomins)
M2357V (methionina to valine)
1321V (izol=ucine to valine)

A
E.
Cc

Built using first approach mode in Swiss Model. Utilized amino acids from
vaccine strain and viewed in Swiss-PdbViewer with amino acids differing from

vaccine strain color coded red



2015-2016 Report 4 Influenza A(H1N1)pdm09
HA Phylogenetic Analysis
Figure 1

W
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Ni3SD | A/Country 218562018
PI3TS | pcountry 2118622018
AiCountry 2186112018
RNTeur.’xd?.'?D 18

2015-2016 A(H1N1)pdm09 Vaccine strain: A/fCalifornia/07/2009
Reference Strain

October 2015

December 2015

January 2016

February 2016

ADD GLY Create Glycosylation Motif

F CDC Reference Antigen

e Egg Isolate

ORES Resistance to Oseltamivir
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2015-2016 Report 4 Influenza A(H3N2)
HA Phylogenetic Analysis
Figure 2

2015 2016 A[H3N2) Vaccine strain: A/Switzerland/9715293/2013
Reterence Strain

December 2015

lanuary 2016

February 2016

ADD LY Create Glycosylation Motit

<

3231 oy anfornia/1570/2016
| A/Callfornia/NHRC27575/2015

A/Californla/iNHRC27568/2015

AlCalifornla/NHRC27574/2015

A/Californla/NHRC27577/2015

LEI55 GLY Loss of Glycosylation Matif Q197K
F CDC Reterence Antigen
e Egg lsolate Al/Californla/iNHRC27582/2016
LR Low Reactor to : A/Texas/50/2012 (28 foid)
H261QK276N A/California/NHRCBRD41174N/2016
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[1311H D&8SN A/CallforntayNHRCSAR20825N/2015

T24K LOSS GLY GBS R261L

A/Callfornla/NHRCBRD12101N/2015

—jAMarylan@/26/2014 LR F

—— aus A/Canberra/82/2014

N1455 V1BEG
Y2195 N225D A/Loulslanar20i2014 LR F
aDEY A ’ 4
D5INR142K Q197R A/South Korea/xs/2015
1235G1236L
0338
KpiSaH X A/New York/3si2012 e F
N2 7HK 1284
088 GLY Q197KS19HP S1IN -
R132G ATexas/1T7321201¢€
A138S £1595 K326R 3aC.3
_[—NCalnmwwm14 LRF 3C.3a
ASwitzerland’®71529%2013 e LR F
ATexas/50/2012 e F

A/Victoria/361/2011 e F

—_

= 3C.2a

24



,— KT253592|12/26/2014|Hong Kong|NA

KMOE4043]|03/02/2014|USA|Texas

CYv182993|01/01/2013|USA|Texas

— KT844423|01/03/2013|USA|Texas

KC333059]02/08/2011 [USA|Texas

K(CE33390|01/12/2011|USA|Texas

KMOE4047|03/20/2014|USA|Texas

Cv182985|01/01/2013|USA|Texas

KZ20E165]201 1 |Australa|NA
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Previous Vaccine

—

KMOE4043|03/02/2014|USA|Texas

CY182993|01/01/2013|USA|Texas

~ KT844423(01/03/2013]USA[Texas

KMOE4047[03/20/2014|USA|Texas

CY182985|01/01/2013|USA|Texas

[ C206165|2011 |AaustralialNa

Texas 2014

Texas 2013
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References not previously listed:

« Slide 23 & 24
https://www.afhsc.mil/documents/pubs/USAFSAM_Flu_Reports/2015-2016/201 6-02-
20 Global%20Laboratory-based%20Influenza Surveillance Report.pdf

« Slide 25 & 26

Influenza Research Database (www.fludb.org), a federally funded project supported by
the National Institute of Allergy and Infectious Diseases, National Institutes of Health,
Department of Health and Human Services, Contract No. NIH NO1AI 400041
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