Febrile Respiratory lliness (FRI) Surveillance Update

Operational Infectious Diseases, Naval Health Research Center, San Diego, CA

2016 Week 38 (through 24 September 2016)
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Influenza
NHRC Laboratory-Confirmed Influenza Cases, US Military Basic Trainees

Current Week* Since Oct.1, 2015

A/ A/ No.
Site Untyp. A/H3  A/H1 B Untyp. A/H3 AH1 B  Tested
Ft. Benning 1 5 207
Ft. Jackson 3 197
Ft. Leonard Wood 1 7 4 172
NRTC Great Lakes 3 1 162
Lackland AFB 1 1 26
MCRD Parris Island 30 6 186
MCRD San Diego 18 1 4 458
CGTC Cape May 2 47 3 9 195
Total 0 0 0 0 2 96 25 24 | 1603

Items of Note

- FRI rates at all basic
training centers are
at/below expected
values

- NHRC is able to test
for novel influenza
strains, MERS
coronavirus,
enterovirus EV-68,
Ebola virus, and Zika
virus

e NHRC also conducts shipboard FRI surveillance that includes large-deck ships of the US Fleet Forces
(Atlantic), 3" (Pacific), and 7" (Far East) Fleets.

e NHRC conducts FRI surveillance among (non-active duty) DoD beneficiaries in Illinois and San Diego
(details on page 7).

e NHRC-CDC-BIDS collaborative border FRI/SARI surveillance program is ongoing at 7 US-Mexico
border sites in San Diego (2) and Imperial (5) counties in California. Details on page 8.

e  For more information about NHRC FRI surveillance programs, please contact NHRC.

Vaccination Status of Confirmed Influenza Cases
Among US Military Basic Trainees, 2013-16
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Other Items of Interest
e NHRC is conducting laboratory-based surveillance for meningococcal disease. The program’s purpose
is to track and characterize meningococcal cases among DoD medical beneficiaries. For more
information and the most recent data, click here.
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NHRC Respiratory Iliness Update Week Ending: 24 September 2016

Adenovirus

Vaccination against types 4 and 7 adenovirus was instituted at all basic training centers by mid-November 2011.
FRI rates and the proportion of FRI cases positive for adenovirus have decreased markedly since vaccine was reintroduced.
Sporadic adenovirus cases at basic training centers 2012-16. FRI rates remain low in general.

No. of Specimens

Combined Adenovirus Serotype Distribution, FRI Rate, and Adenovirus Proportion, US Military Basic Training Centers

FRI Rate (cases/100 trainees/week)

or Proportion Adeno

FRI Rates

Moderately elevated
Substantially elevated

Week ending 24 September 2016:

- Ator below expected value:

Fort Benning

Fort Jackson

Fort Leonard Wood

Naval Recruit Training Command, Great Lakes
Marine Corps Recruit Depot, San Diego

Marine Corps Recruit Depot, Parris Island
Lackland Air Force Base (data through 10 Sept.)
Coast Guard Training Center, Cape May

Moderately elevated:
None

e Substantially elevated:
None

e FRI surveillance is ongoing at 8 U.S. military basic training centers, representing all service branches. As each week’s FRI
count is reported, FRI Rate Status is classified into one of 3 categories:
At or below expected value (expected value shown as dashed line)



http://www.med.navy.mil/sites/nhrc/geis/Documents/FRIepidemicmodelingFAQ.pdf

NHRC Respiratory IlIness Update Week Ending: 24 September 2016

Ft. Benning FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Month Apr May Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Year 2016 2017
Samples Received 13 6 10 20 27 26 24 35 10 4 14 18 12 9 26 13 29
I feond 3% 4% 25% 6% 11%
Influenza 25% 14% 6% 8% 8%
RSV
C. pneumo
M. pneumo 20% 52% 31% 38% 29% 20% 7% 6% 11% 8% 3%
Rhinovirus  23% 60% 50% 19% 19% 13% 29% 50% 50% 57% 11% 33% 67% 50% 15% 41%
S o B 0% 100% 100% 100% 100%
N
S S AH3 % 0% 0% 0% 0%
=)
3 AlpHL 100% 0% 0% 0% 0%
Untyped 0% 0% 0% 0% 0%
Back to FRI Report
Ft. Jackson FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
20 T 1 1 7
=
[}
z
% 1.5 A
Q
[}
=4
s
= | L
g 10 0 . || []
3 ] |
3 = = || = = L
@ m =
L | || L B
° 0.5 =
©
o

0.0
Month Dec

Year

Oct Nov Dec Jan Feb Mar
2016 2017

Samples Received 33 20 44 50 53 20 16 24 14 20 21 11 21 13 14 14 32

5% 5% 4% %
Influenza 5% 2% 5% 5% 9%
RSV
C. pneumo 2% 5% 8%
M. pneumo 4% 4% 15% 6% 7% 5% % 3%

Rhinovirus 18%  40% 20% 24% 9% 10% 19% 29% 36% 35% 24% 36% 29% 46% 29% 36% 31%

S o B 100% 100% % 0% 0%
5 g: AH3 0% 0% 0% 0% 0%
£ AlpH1 0% 0% 100% 100%  100%

Untyped 0% 0% % 0% 0%

Back to FRI Report

— Observed FRI rate (expected rate = dashed line) Moderately elevated e Substantially elevated — Pneumonia rate (incl. afebrile)




NHRC Respiratory IlIness Update Week Ending: 24 September 2016

Ft. Leonard Wood FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Month Jul Aug  Sep Oct Sep Oct Nov Dec Jan Feb Mar
Year 2015 2017
Samples Received 26 13 20 10 9 25 22 10 13 20 42 15 24 6 3 18 3
[E—— 5%
Influenza 4% 24% 7% 4%
RSV 5%
C. pneumo 8% 38% 25% 30% 11% 4% 9% 40% 15% 10% 10% 7% 4% 50% 6%
M. pneumo 8% 5% 22% 12% 23% 20% 15% 10% 2% 33%
Rhinovirus  38% 23% 30% 20% 22% 16% 9% 10% 8% 15% 24% 27% 4% 33% 22% 33%
9o B 0% 20% 100% 100%
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Great Lakes FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Year 2015 2016 2017
Samples Received 1 1 1 3 4 5 10 3 6 7 2 3 20 26 25 30 25
25% 4%
Influenza 14%  50% 10%
RSV
C. pneumo
M. pneumo
Rhinovirus 100% 40% 10% 33% 17% 14% 25% 27% 60% 47%  36%
< o B 0% 0% 50%
N g
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— Observed FRI rate (expected rate = dashed line) Moderately elevated e Substantially elevated ~ — Pneumonia rate (incl. afebrile)




NHRC Respiratory IlIness Update Week Ending: 24 September 2016

MCRD SD FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Month Apr May  Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Year 2015 2016 2017
Samples Received 34 42 88 56 62 57 50 28 43 40 13 45 48 33 53 42 55 11
12% 2% 4% 2% 7% 5% 4% 6% 8%
Influenza 24% 21% 10% 16% 7%
RSV 4% 3% 2%
C. pneumo
M. pneumo 4% 13% 7% 6% 2% 5% 5% 9%

Rhinovirus  24% 33% 42% 25% 10% 19% 16% 39% 33% 20% 31% 27% 25% 48% 62% 64% 53% 55%

< o B 76% 1% 0% 0% 100%
N
ss A/H3 24% 89% 100% 86% 0%
S Qo
£3 AlpH1 0% 0% 0% 14% 0%
Untyped 0% 0% 0% 0% 0%
Back to FRI Report
MCRD PI FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Month Apr May Jun Jul Aug Sep Oct Nov Dec  Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Nov Dec Jan Feb  Mar
Year 2015 2016 2017
Samples Received 12 12 20 41 25 14 4 25 7 19 23 18 8 59 20 6 8
R—v— 4% 4% 11%
Influenza 5% 13% 11% 47%  10%
RSV
C. pneumo
M. pneumo 8% 5% 8% 43% 25% 4% 16% 6% 13%
Rhinovirus 58% 58% 65% 56% 20% 29% 25% 16% 57% 42% 65% 44% 63% 27% 40% 67% 75%
T o B 0% 0% 0% 0% 0%
S S A/H3 0% 0% 0% 100%  100%
S
= AlpH1 100% 100%  100% 0% 0%
Untyped 0% 0% 0% 0% 0%

Back to FRI Report

— Observed FRI rate (expected rate = dashed line) Moderately elevated e Substantially elevated ~ — Pneumonia rate (incl. afebrile)




NHRC Respiratory lliness Update Week Ending: 24 September 2016

Lackland AFB FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Month Apr May  Jun Jul Aug  Sep  Oct Nov  Dec Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Year 2015 2016 2017
Samples Received 0 0 0 0 0 0 1 5 13 3 2 2
Influenza 100%
RSV
C. pneumo
M. pneumo
Rhinovirus 40%  46%
T o B 50%
NEGT
s > AJH3 0%
S Qo
£3 AlpH1L 50%
Untyped 0%

Back to FRI Report

Cape May FRI Rates and Diagnostic Test Results
Shaded bars represent monthly proportions of each pathogen (clear = no pathogen identified)
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Month Apr May  Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar Oct Nov Dec  Jan Feb Mar
Year 2015 2017
Samples Received 9 6 9 13 15 21 17 4 7 13 5 6 5 12 6 24 92
11% 7% 1%
Influenza 10% 18% 54% 40% 50% 71% 32%
RSV
C. pneumo
M. pneumo  11% 11% 8% 33% 10% 6%
Rhinovirus  33% 17% 44% 38% 33% 38% 41% 25% 43% 20% 17% 80% 25% 83% 25% 38%
S ) B 0% 0% 100% 100% 0% 0% 0%
= 3 A/H3 100% 100% 0% 0% 0% 100% 93%
S Qo
= A/pH1 0% 0% 0% 0%  100% 0% 0%
Untyped 0% 0% 0% 0% 0% 0% 7%
Back to FRI Report
— Observed FRI rate (expected rate = dashed line) Moderately elevated e Substantially elevated ~ — Pneumonia rate (incl. afebrile)




NHRC Respiratory IlIness Update Week Ending: 24 September 2016

DoD Beneficiary Surveillance

e NHRC conducts FRI surveillance among (non-active duty) DoD beneficiaries at Lovell FHCC (Great Lakes, IL) and in 4
NMC San Diego facilities: the Emergency Department, Pediatric Department, Naval Branch Health Clinic Kearny Mesa, and
NH Camp Pendleton.

e  For questions regarding surveillance in this population, please contact the principal investigator (Chris Myers,
christopher.a.myers48.civ@mail.mil ) or the study coordinator (Erin Hansen, erin.a.hansen.ctr@mail.mil ).

Laboratory testing results - DoD beneficiaries, 2015-16
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NHRC Respiratory IlIness Update Week Ending: 24 September 2016

US-Mexico Border Surveillance
e Incollaboration with the CDC Border Infectious Disease Surveillance program and San Diego/Imperial Counties, NHRC
performs laboratory testing for FRI cases among civilians near the US-Mexico border. Both outpatient (FRI) and inpatient
(Severe Acute Respiratory Illness; SARI) cases are included in the program. Current sites are located in San Diego (2) and
Imperial (5) counties in California.
U.S.-Mexico Border ILI, 2015-16
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2015-2016 Influenza Season Report

NHRC Respiratory Iliness Update

Phylogenetic Comparison of Influenza A-pandemic 2009 HIN1
(pH1N1) HA and NA Protein Sequences

47 analyzed Influenza A pH1N1 HA sequences were derived from MDCK isolates and 4
belonged to clade 6B while 43 belonged to the subclade 6B.1, defined by mutations S84N,
$162T (ADD GLY) and 1216T.

* 46 analyzed Influenza A pH1N1 NA sequences were derived from MDCK isolates.

* Phylogenetic trees for both HA and NA protein sequences were generated by Clustal V
method using DNASTAR® Lasergene Megalign software.

* Amino acid changes shown (both HA and NA sequences) are with respect to
A/California/07/2009-like virus.

Summary of Influenza A (pH1N1) Protein Homology When
Compared to 2015-2016 Vaccine Strain

2015-2016 Vaccine Strain Protein Homology

A/pH1IN1 HA A/California/07/2009 97.0-98.0%
A/pHIN1 NA 46 A/California/07/2009 96.1-97.3%

Summary of Influenza A (pH1N1) N-Linked Glycosylation
Mutations

* Loss or gain of N-linked glycosylation sites affect host innate immune system recognition and the ability to
induce adaptive immune response thus altering its viral antigenicity.! Predicted loss or gain of N-linked
glycosylation of protein sequences were calculated using CBS NetNGlyc 1.0 Server
http://www.cbs.dtu.dk/services/NetNGlyc/

Mutation

VAR ADD GLY LOSS GLY
HA S162N
NA N44S, S70N N386K

1. SunX.Jayaraman A. Mainprasad P. Raman R. Houser K. Pappas C....Tumpey T. (2013).
N-Linked Glycosylation of the Hemagglutin Protein Influences Virulence and Antigenicity of the 1918 Pandemic and Seasonal HIN1 Influenza A Viruses.

Journal of Virology 8756-8766.
2. Lee H.Tang J. Kong D. Loh T. Chiang D. Lam T. Koay E. (2013). Comparison of Mutation Patterns in Full-Genome A/H3N2 Influenza Sequences Obtained

Directly from Clinical Samples and the Same Samples after a Single MDCK Passage. PLoS One.




NHRC Respiratory Iliness Update 2015-2016 Influenza Season Report

Phylogenetic Comparison of Influenza A (H3N2) HA and NA

Protein Sequences

* 33 analyzed H3N2 HA sequences were derived from MDCK isolates and 5 were
derived from clinical specimen.

* 28 analyzed H3N2 NA sequences were derived from MDCK isolates and 5 were
derived from clinical specimen.

* Phylogenetic trees for both HA and NA protein sequences were generated by
Clustal V method using DNASTAR® Lasergene Megalign software.

* Amino acid changes shown are with respect to 2010 vaccine strain
A/Perth/16/2009-like virus for HA sequences and A/Norway/1186/2011 for NA
sequences

Summary of Influenza A (H3N2) Protein Homology When
Compared to 2015-2016 Vaccine Strain

“ 2015-2016 Vaccine Strain | Protein Homology

H3N2 HA 38 A/Switzerland/9715293/2013 97.0-99.6%
H3N2 NA 33 A/Switzerland/9715293/2013 97.9-98.6%

Summary of Influenza A (H3N2) N-Linked Glycosylation
Mutations

Loss or gain of N-linked glycosylation sites affect host innate immune system recognition and the ability to
induce adaptive immune response thus altering its viral antigenicity.* Predicted loss or gain of N-linked
glycosylation of protein sequences were calculated using CBS NetNGlyc 1.0 Server
http://www.cbs.dtu.dk/services/NetNGlyc/

Mutation
A/H3N2 Segment ADD GLY LOSS GLY
S47P N122D T128A N144S N158K
HA Kieort N158H T160K T160I
NA $245N N3291 S331R $247T N329T

1. SunX.Jayaraman A. Mainprasad P. Raman R. Houser K. Pappas C....Tumpey T. (2013).
N-Linked Glycosylation of the Hemagglutin Protein Influences Virulence and Antigenicity of the 1918 Pandemic and Seasonal HIN1 Influenza A Viruses.
Journal of Virology 8756-8766.

- 10 -



NHRC Respiratory Iliness Update 2015-2016 Influenza Season Report

Phylogenetic Comparison of Influenza B (Victoria and
Yamagata) HA and NA Protein Sequences

* 50 analyzed Influenza B HA sequences were derived from MDCK isolates. 26 (52%) isolates
belonged to the V1A clade of the Victoria Lineage and 24 (48%) belonged to the Y3 clade of
the Yamagata lineage.

* 50 analyzed Influenza B NA sequences were derived from MDCK isolates. 26 isolates
belonged to the V1A clade of the Victoria Lineage and 24 belonged to the Y3 clade of the
Yamagata lineage.

* Phylogenetic trees for both HA and NA protein sequences were generated by Clustal V
method using DNASTAR® Lasergene Megalign software.

* Amino acid changes shown (both HA and NA sequences) are with respect to previous vaccine
strains B/Ohio/01/2005-like virus for B/Victoria specimens and B/Florida/04/2006-like virus
for B/Yamagata specimens.

Summary of Influenza B Protein Homology When Compared to
2015-2016 Vaccine Strain

2015-2016 Vaccine Strain Protein Homology

B/Victoria HA B/Brisbane/60/2008 99.1-99.5%
B/Victoria NA 26 B/Brisbane/60/2008 98.3-98.54%
B/Yamagata HA 24 B/Phuket/3073/2013 99.1-99.5%
B/Yamagata NA 24 B/Phuket/3073/2013 98.7-100.0%

Summary of Influenza B N-Linked Glycosylation Mutations

* Loss or gain of N-linked glycosylation sites affect host innate immune system recognition and the ability to
induce adaptiveimmune response thus altering its viral antigenicity.! Predicted loss or gain of N-linked
glycosylation of protein sequences were calculated using CBS NetNGlyc 1.0 Server
http://www.cbs.dtu.dk/services/NetNGlyc/

Mutation

INF B Segment j:\p]pXclh} LOSS GLY
HA A198T N196D T198N
NA D463N

1. SunX.Jayaraman A. Mainprasad P. Raman R. Houser K. Pappas C....Tumpey T. (2013).

N-Linked Glycosylation of the Hemagglutin Protein Influences Virulence and Antigenicity of the 1918 Pandemic and Seasonal HIN1 Influenza A Viruses.
Journal of Virology 8756-8766.

2. Lee H.Tang J. Kong D. Loh T. Chiang D. Lam T. Koay E. (2013). Comparison of Mutation Patterns in Full-Genome A/H3N2 Influenza Sequences Obtained
Directly from Clinical Samples and the Same Samples after a Single MDCK Passage. PLoS One.

- 11 -



NHRC Respiratory Iliness Update

2015-2016 Influenza Season Report

Summary of Influenza A/pH1N1, A/H3N2 and Influenza B
Hemagglutinin (HA) Genetic Groups

Influenza A/pH1N1

6B.1,
43,
91%

6B 6B.1 6B 6B.1| 6B 6B.1| 6B 6B.1| 6B 6B.1 6B 6B.1

mTotal US Recruit m TotalBIDS m Total FRI DoD Beneficiaries ® Individual

Influenza A/H3N2

Dec-15 Jan-16

BTotal US Recruit MTotal BIDS W Total FRI DoD Beneficiaries ™ USN Shipboard

Influenza B

B Total US Recruit ® Total BIDS = Total FRI DoD Beneficiaries
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NHRC Respiratory Iliness Update

2015-2016 Influenza

Season Report

Evolutionary Relationships M2571, A/Califoria/NHRC_W7415A/2016
AlCalifornia/NHRC_W7415B/2016
Among Influenza A (pH1N1) L A/California/NHRC_FDX21898/2016 wz11s)
I o — NCaIifornia/NHRC_BRD12194N/2016;<33951
L A/California/NHRC_SAR41449N/2016 pussn,
Hemagg Utlnln (HA) Genes —— A/SouthCarolina/NHRC_JX41516/2016 essr;
3 A/California/NHRC_BRD80566N/2016
2015-2016 Influenza Season AlCalifornia/NHRC_SAR41435N/2016
F i Allllinois/NHRC_FDX51678/2016
Vaccine Strain A/NewJersey/NHRC_93367/2016[I30F]
Reference Strain A261V, R313K AlCalifornia/NHRC_FDX11928/2016
\1\_ AlCalifornia/NHRC_BRD21395N/2016 [T2411]
2013-2014 consensus® A A/California/NARC_BRD41325N/2016
— A/Slovenia/2903/2015 [P271Q]
December 2015 R205K L A/California/NHRC_SAR41396N/2016 [at41s]
A/Missouri/NHRC_36878/2016
January 2016 AlMissouri/NHRC_36879/2016
A/Missouri/NHRC_36892/2016
February 2016 —— A/Missouri/NHRC_36894/2016[1404V]
Allllinois/NHRC_18342/2016 [D222E]
March 2016 — AlNew York/61/2015
. A/California/NHRC_BRD12173N/2016
April 2016 AlCalifornia/NHRC_BRD41284N/2016
AlCalifornia/NHRC_BRD41291N/2016
May 2016 AlCalifornia/NHRC_BRD41301N/2016
LOSS GLY: predicted loss of glycosylation A/California/NHRC_FDX11935/2016
ADD GLY: predicted addition of glycosylation A/California/NHRC_FDX11936/2016
NHRC: Naval Health Research Center A/California/NHRC_SAR10393N/2016
BRD: US/Mexico Border outpatient AlCalifornia/NHRC_SAR10395N/2016
SAR: US/Mexico Border inpatient A/Missouri/NHRC_36883/2016
FDX: DoD beneficiaries P137S | A/SouthCarolina/NHRC_75397/2016
JX or no prefix: US Recruit A/California/NHRC_SAR41432N/2016
Ship: Shipboard AlCalifornia/NHRC_SAR20851N/2016
AlCalifornia/NHRC_SAR41365N/2016
L A/California/NHRC_BRD41228N/2016 [Ks4R]
—— A/California/NHRC_FDX11908/2016 [G262E]
A/California/NHRC_BRD12130N/2016
*No pH1N1 sequencing data available A/California/NHRC_BRD80489N/2016
for 2014-2015 season AlCalifornia/NHRC_FDX11903/2016
AlCalifornia/NHRC_FDX40579/2016
AlGeorgia/NHRC_68408/2016
$84AN A/SouthCarolina/NHRC_75392/2016
‘ A/California/NHRC_FDX40565/2015
S162N |216T| A/lllinois/NHRC_FDX51636/2015
(ADD GLY) A/Aragon/1615/2015

— A/SouthCarolina/NHRC_75421/2016[A48
T2, 5183P, 1365Q, A3925 A/lllinois/NHRC_18349/2016

AdP, S69P, 13650, AAMA Texas/NHRC_55425/2016

—— Al/India/5964/2014[1286V]
—— A/South Africa/3626/2013[L524V]

AlCalifornia/07/2009

K163Q——— A/California/NHRC_BRD12141N/2016 [E506D, 1510V]
A/SouthCarolina/NHRC_JX41494/2016
A256T | 2013-14 6B consensus (n=40)
A/Norway/2417/2013
P835,5185T, DI7N, K283E, D501E, E491G, |AIMinnesotal321201f}GB 2
5203T, 1321V, E499K V1731,v152T | A/Darwin/11/2015 .
E374K, S451N A/Brisbane/28/2013 [D127E]
T AlEstonial76677/2013 6C
4 A/Washington/24/201
L pistPetersburg/100/2011 [0223R]} 7

I A/California/04/2009[S183P, A197T]

2.6 2 Amino Acid Substitution

per 100 residues

\

>GB.1

> 6B
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NHRC Respiratory Iliness Update 2015-2016 Influenza Season Report

. . . —— A/lllinois/NHRC_18349/2016 [S7/ON ADD GLY)
Evolutionary Relationships A/California/NHRC_W7415A/2016
A/California/NHRC_W7415B/2016
Among Influenza A (pH1N1) | acaifornia/NHRC_FDX21898/2016
. . [ A/California/NHRC_SAR41435N/2016 [V83G]
Neuraminidase (NA) Genes |— A/california/NHRC_SAR41449N/2016 [M242L]
A/New Jersey/NHRC_93367/2016 [V267I
2015-2016 Influenza Season | — A/SouthCaroIina/NHRC_75421/201[6[N71]I]
‘ : A/California/NHRC_BR12194N/2016
Vaccine Strain A/California/NHRC_BRD80566N/2016
: A/California/NHRC_SAR41432N/2016
Reference Strain Allllinois/NHRC_FDX51678/2016
2013-2014 consensus® A/SouthCarolina/NHRC_JX41516/2016
A/California/NHRC_BRD41291N/2016 [N50S]
December 2015 [ A/California/NHRC_FDX11936/2016 [Q78K]
—— A/California/NHRC_BRD41301N/2016 [E311K]
January 2016 _ A/California/NHRC_SAR10393N/2016/2016 [N329I]
February 2016 A/California/NHRC_BRD21395N/2016
A/California/NHRC_BRD41284N/2016
March 2016 A/California/NHRC_BRD41325N/2016
" A/California/NHRC_SAR10395N/2016
April 2016 V3941 A/California/NHRC_FDX11928/2016
May 2016 A/California/NHRC_FDX11935/2016
LOSS GLY: predicted loss of glycosylation \ AM ISSOUH/NHRC—36883/20 16
ADD GLY: predicted addition of glycosylation \ AIDelawarel39/2015 [1443M]
NHRC: Naval Health Research Center A/SouthCarolina/NHRC_75397/2016
BRD: US/Mexico Border outpatient N4> 043 S44- A/SouthCarolina/NHRC_75392/2016
SAR: US/Mexico Border inpatient e oty —>  A/Missouri/NHRC_36892/2016
FDX: DoD beneficiaries ’ A/Missouri/NHRC_36878/2016
b e o 3442} AMissouri/NHRC_36879/2016
pronp 86T] A/California/NHRC_FDX11903/2016
*No pH1N1 sequencing data available 1AM Qljga:!:omiamugg_gggﬂggg/r\zl/()z10613\98ﬂ
alifornia
for2014-2015 season | A/California/NHRC_SAR41365N/2016 [T332A]
L A/Georgia/NHRC_68408/2016 [S82F, M269V]
AlCalifornia/NHRC_BRD12130N/2016
199V A/California/NHRC_BRD80489N/2016
A A/California/NHRC_FDX40579/2016
1188N \— Allllinois/NHRC_FDX51636/2015 [T48A]
| A/California/NHRC_FDX40565/2015
\ A/California/NHRC_BRD12173N/2016
V264, A/California/NHRC_SAR20851N/2016
N270K !l I A/California/NHRC_SAR41396N/2016

A/Missouri/NHRC_36894/2016 [1188T, E259D]

o s [P Amesngrovizropen
alirornia =
(LOSS GLY) S79P, V811 P377SANictorial3047/2014

1365T, M2691 A/SouthCarolina/NHRC_JX41494/2016 [F115Y,D416N]
1117 A/New Jersey/47/2015
S A { ' A/Texas/NHRC_55425/2016[1288V, S450D]

’ A/California/NHRC_BRD12141N/2016 [E287K, F322L]
(ADD GLY), —— AlIndia/5964/2014 [G147R]

N200S, A/India/6427/2014 [Q51R, S95G, 1188T]
1321V, K432E—— A/Stockholm/15/2013 [S7ON ADD GLY]
N 2013-2014 6B consensus (n=40)
L [ A/California/07/2009 [1241V, D248N K369N]

A/Astrakhan/1/2011 [V106I]

2.7 2 Amino Acid Substitution per 100 residues 0
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NHRC Respiratory Iliness Update 2015-2016 Influenza Season Report

. - s __ s47P(LossGLYy A/SouthCarolina/NHRC_75472/2016* 1

Evolutionary Relationships A/SouthCarolina/NHRC_75488/2016*
A/SouthCarolina/NHRC_75444/2016

Among Influenza A (H3N2) QasaL | A/SouthCarolinalNHRC 7545012016

. | A/SouthCarolina/NHRC_75458/2016*

Hemagglutinin (HA) Genes N498K| A/SouthCarolina/NHRC_75461/2016*
A/SouthCarolina/NHRC_75462/2016*

2015-2016 Influenza Season A/California/NHRC_FDX21905/2016

Vaccine Strain A/California/NHRC_BRD21412N/2016

. — A/California/NHRC_BRD12210N/2016 L4201

Reference Strain A/California/NHRC_BRD41334N/2016
A/California/NHRC_BRD80554N/2016

2013-2014 consensus Q197\A/Califomia/NHRC_FDX40639/2016

A/California/NHRC_CVS0066/2016 121D]

December 2015 —FCalifomia/NHRC_SARM446N/2016 L 3¢.33

january 2016 A/Missouri/NHRC_36888/2016 )
A/California/NHRC_BRD21370N/2016

February 2016 A/California/NHRC_BRD41318N/2016
A/California/NHRC_BRD41264N/2016

March 2016 A/California/NHRC_FDX11931/2016

. L A/California/NHRC_SAR41345N/2016 [F193S]
April 2016 312N} o /california/NHRC_BRD41189N/2016
May 2016 A/California/NHRC_BRD41236N/2016

A/California/NHRC_BRD80496N/2016
A/California/NHRC_SAR41353N/2016
A/Pennsylvania/47/2014
A/Switzerland/9715293/2013
A/Shaanxi-Changan/1452/2014 [A212S]
A/Stockholm/06/2014

2014-2015 3C.3a consensus (n=10) [Y94H] =

LOSS GLY: predicted loss of glycosylation
ADD GLY: predicted addition of glycosylation
NHRC: Naval Health Research Center

BRD: US/Mexico Border outpatient

SAR: US/Mexico Border inpatient

FDX: DoD beneficiaries

JX or no prefix: US Recruit

Ship: Shipboard E62K, K83R, N122D (10sS | A/Stockholm/28/2014
“selinical specimen GILV), LI575, R261Q, V347K | 5014 5015 3G 3b consensus (n=4) [ 3C-3b
/ A/Samaral/73/2013 [140K]
A/NewYork/39/2012 3C.3
T128A 2014-2015 3C.3 consensus (n=16) -
(LOSSGLY), A492T A/California/NHRC_SAR20840N/2016
R142G | R261Q A/California/NHRC_27652/2016
Y159F, ’| A/California/NHRC_FDX21870/2016
D225N K276N, A/California/NHRC_SAR41418N/2016
T24K, G78S, Q197K | A/California/NHRC_BRD41207N/2016
A/California/NHRC_BRD41174N/2016
N145S R261L A/California/NHRC_SAR20825N/2015
A/New Mexico/28/2014
N278K, A/California/NHRC_BRD12101N/2015 > 3C.2a
Q33R Q197K AlCalifornia/NHRC_27582/2016
A/California/NHRC_27568/2015
D489N (ST, KAAS{LOSSELY) A/California/NHRC_27574/2015
N L L A/California/NHRC_27575/2015
F159Y,K160T(ADDGLY} | A/Cajifornia/NHRC_27577/2015
\L N225D,Q311H | A/Hong Kong/5738/2014
2014-2015 3C.2a consensus (n=110)
A/Nebraska/04/2014 [Y94H] W

A/Hong Kong/146/2013[S312N] > 3C.2
— AlTexas/50/2012 [T128N], [S198P]
AlVictoria/361/2011
A/Perth/16/2009

3.4 2 0
Amino Acid Substitution per 100 residues
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NHRC Respiratory Illness Update

2015-2016 Influenza Season Report

Evolutionary Relationships
Among Influenza A (H3N2)
Neuraminidase (NA) Genes
2015-2016 Influenza Season

Vaccine Strain
Reference Strain
December 2015
January 2016
February 2016
March 2016
April 2016

May 2016

LOSS GLY: predicted loss of glycosylation
ADD GLY: predicted addition of glycosylation
NHRC: Naval Health Research Center

BRD: US/Mexico Border outpatient

SAR: US/Mexico Border inpatient

FDX: DoD beneficiaries

JX or no prefix: US Recruit

Ship: Shipboard

*:clinical specimen

13385, S331R
(LOSS GLY),
M51V, 126V,

Q273R,
K249E

5335_G_I_ A/California/NHRC_BRD21412N/2016 [T265I]
A/California/NHRC_BRD80496N/2016 [M2411]
A/SouthCarolina/NHRC_75444/2016
A/SouthCarolina/NHRC_75450/2016
A/SouthCarolina/NHRC_75458/2016*
A/SouthCarolina/NHRC_75461/2016™
A/SouthCarolina/NHRC_75462/2016*
A/SouthCarolina/NHRC_75472/2016*
A/SouthCarolina/NHRC_75488/2016*
A/California/NHRC_FDX21905/2016
A/California/NHRC_BRD12210N/2016
A/California/NHRC_BRD41334N/2016
A/California/NHRC_BRD80554N/2016
A/California/NHRC_FDX40639/2016
A/California/NHRC_BRD21370N/2016
A/California/NHRC_BRD41318N/2016
A/California/NHRC_BRD41264N/2016
A/California/NHRC_FDX11931/2016

— A/California/NHRC_BRD41236N/2016
A/California/NHRC_BRD41189N/2016
A/California/NHRC_SAR41345N/2016

K249R
E221D |

S367N, K369T
1464L, L81P, D93G

1392T

1116V, N127D
12361, M3071,
S431R

— A/Perth/16/2009
A/Norway/1186/2011

AlCalifornia/NHRC_SAR41353N/2016
AlCalifornia/NHRC_SAR41380N/2016
A/California/NHRC_CVS0066/2016
AlCalifornia/NHRC_SAR41446N/2016
A/Missouri/NHRC_36888/2016
AlCalifornia/19/2015
A/California/NHRC_BRD21336N/2016
A/California/NHRC_BRD41174N/2016 [P79S]
AlCalifornia/NHRC_27582/2016
AlCalifornia/NHRC_27575/2015
A/California/NHRC_SAR20825N/2015
A/NewYork/57/2015
AlCalifornia/NHRC_SAR41418N/2016 [E64K]
A/California/NHRC_BRD41207N/2016
A/California/NHRC_BRD41199N/2016

A/Canberra/82/2014
_|_A/Switzerland/9715293/2013
A/Nebraska/04/2014 [P79S]
AlVictoria/361/2011 [E358K, N329T (LOSS GLY)]
Al/Texas/50/2012 [R150H]
A/HongKong/146/2013

3.9 2

Amino Acid Substitution per 100 residues
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NHRC Respiratory Illness Update 2015-2016 Influenza Season Report

- . & V’_| B/lllinois/NHRC_FDX51712/2016 =
Evolutlonary RElatlonShlpS K211R B/California/NHRC_SAR41383N/2016
B/California/NHRC_FDX21851/2016
Among Influenza B B/California/NHRC_FDX40602/2016
B/California/NHRC_BRD21429N/2016
ini B/California/NHRC_BRD21414N/2016
Hemaggl utinin (HA) Genes B/California/NHRC_BRD21407N/2016
B/California/NHRC_SAR10407N/2016
2015-2016 Influenza Season B/Calforia/NHRC_BRD41 3540/2016
. . B/California/NHRC_BRD41250N/2016
Vaccine Strain B/California/NHRC_BRD41274N/2016
. B/California/NHRC_BRD41295N/2016
Reference Strain Ya ma gata B/California/NHRC_SAR41381N/2016
B/California/NHRC_BRD12133N/2016
2013-2014 consensus Lin eage B/California/NHRC_BRD41240N/2016
g 1251V | B/California/NHRC_BRD41223N/2016 >Y3
December 2015 B/California/NHRC_BRD41219N/2016
B/Washington/3891/2014
Janua ry 2016 B/California/NHRC_FDX21781/2015
=p»— B/California/NHRC_BRD80584N/2016
February 2016 M2511 B/California/NHRC_ BRD12129N/2016
B/California/NHRC_BRD41195N/2016
March 2016 V219l B/California/NHRC_BRD41205N/2016
. B/California/NHRC_BRD80484N/2016
April 2016 1172Q B/California/NHRC_BRD41171N/2015
BINewYorkl387112014 [1251M]
May 2016 2014-2015 Y3 consensus (n=27)
LOSS GLY: predicted loss of glycosylation B/ Sydney/712014
ADD GLY: predicted addition of glycosylation B/Brisbane/09/2014 [T198N LOSS GLY]
NHRC: Naval Health Research Center B/Phuket/3073/2013 [N196D]
BRD: US/Mexico Border outpatient | B/Wisconsin/01/2010 _J
SAR: US/Mexico Border inpatient B/Wellington/3/2012 [G141R, S285A] Y2
FDX: DoD beneficiaries B/Massachusetts/02/2012 [N196D LOSS GLY]
JX or no prefix: US Recruit B/Florida/4/2006
Ship: Shipboard 17 Amino Acid Substitution per 100 residues 0
[180v. | B/Minois/NHRC FD>\’17’~* 2016 N
: 2

B/inois/NHRC_FDX51735/2016
R498K | B/California/NHRC FDX1 1962/2016

B/Missouri/NHRC_36910/2016
/Georgia/NHRC_68447/2016
B/Georgia/NHRC_68429/2016

B/California/NHRC_BRD80552N/2016
R561K B/llinois/NHRC_FDX51689/2016
B/Missouri/NHRC_36897/2016

B/Texas/NHRC_55426/2016
. . B/Georgia/NHRC_68410/2016
Vlcto rla B/Georgia/NHRC_68417/2016
—— B/California/NHRC_BRD12149N/2016 [D562G]
—— B/California/NHRC_BRD12166N/2016 [A276G]

L' B/California/NHRC_FDX11942/2016 [L385F] >_1A
I n ea ge B/California/NHRC_BRD41268N/2016

B/California/NHRC_BRD80517N/2016
B/California/NHRC_BRD80548N/2016
B/California/NHRC_FDX40638/2016
B/NewJersey/NHRC_93364/2016
B/California/NHRC_FDX21822/2016
B/New Jersey/NHRC_93275/2016
B/New Jersey/NHRC_93277/2016
B/New Jersey/NHRC_93279/2016
1117V, B/Washington/63/2015 [V252M]
N129D BCalifornia’NHRC_BRD12132N..-'2016

2014-2015 1A consensus (n=20)

V5591

N

Videl B/Wyoming/24/2015
— B/Missouri/NHRC_36891/2016 [T199N (LOSS GLY]
B/Brisbane/60/2008 [N197S] i,
B/Johannesburg/3964/2012 [T47A]
—— B/Hiroshima/09/2010 [L59P, R279K] 1B
B/Ohio/01/2005

16 Amino Acid Substitution per 100 residues 0
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NHRC Respiratory Iliness Update 2015-2016 Influenza Season Report

. " ; B/lllinois/NHRC_FDX51712/2016
Evolutionary Relationships vou| B/California/NHRC_SAR41383N/2016
sy B/California/NARC_FDX21851/2016
Among Influenza B - B/California/NHRC_FDX40602/2016
- B/California/NHRC_BRD41250N/2016
Neuraminidase (NA) Genes 2% B California/NHRC_SAR41381N/2016
l B/California/NHRC_BRD12133N/2016
2015-2016 Influenza Season B/California/NHRC_BRD41219N/2016
] . L B/Sydney/7/2014 [T46l, GTOE
Vaccine Strain oy gy H2014[T4 l
20V, Loor B/California/NHRC_BRD21414N/2016
Reference Strain Yama gata B/California/NHRC_BRD21407N/2016
B/California/NHRC_BRD21429N/2016
2013-2014 consensus H B/California/NHRC_BRD41354N/2016
L|neage TesA, 1248v, | B/California/NHRC_SAR10407N/2016
December 2015 I sa95r | B/California/NHRC_BRD41274N/2016
B/California/NHRC_BRD41295N/2016
January 2016 ot As7v, k1o7g— B/California/NHRC_BRD41240N/2016 (M3s7i]
February 2016 Ss95R kazsk —— B/California/NHRC_BRD41223N/2016
1asv, 173p, | — B/California/NHRC_BRD80584N/2016
E320K, K343E B/California/NHRC_BRD1 2129N/2016
March 2016 B/California/NHRC_BRD41195N/2016
April 2016 B/California/NHRC_BRD41205N/2016
—— B/California/NHRC_BRD80484N/2016
May 2016 B/California/NHRC_BRD41171N/2015
LOSS GLY: predicted loss of V7IM. D33ON. 3950 B/California/NHRC_FDX21781/2015
glycosylation B/Utah/09/2014 [V60A]
ADD GLY: predicted addition | 2014-2015 consensus (n=27)
of glycosylation o B/Phuket/3073/2013
e agy ___B/Wisconsin/01/2010 [D340N]
Slet B/Wellington/3/2012 [R65H, T106l, S295R]
gfg.attliz::ﬂexmo Border K125T K320E BlBrjsbanel312007
SAR: US/Mexico Border B/Florida/4/2006
inpatient 26 % Amino Acid Substitution per 100 residues ()
£R0: Dolienehaniies B/Newdersey/NHRC_93364/2016 [L52S]
JX or no prefix: US Recruit " B/California/NHRC_BRD80548N/2016 [L74F]
Ship: Shipboard B/California/NHRC_FDX40638/2016

S397G | B/California/NHRC_FDX21822/2016
B/New Jersey/NHRC_93277/2016
B/New Jersey/NHRC_93279/2016
A444S,B/Missouri/NHRC_36897/2016
B/Missouri/NHRC~36891/2016
B/Texas/NHRC_55426/2016

B/New Jersey/NHRC 93275/2016;83976]
B/California/NHRC FDX171962/2016[V167A]
B/Georgia/NHRC 68447/2016

. . B/Missouri/NHRC 36910/2016
Victoria |[2Rsseur™ 5/California/NHKC_BRD80552N/2016 [N219S, K418R]

B/Georgia/NHRC _68429/201
Lineage

L73F

N

{ E/lllinois/ ] /
3M, B/lllinois/NHRC_FDX51734/2016
B/lllinois/NHRC_FDX51735/2016
F12L | B/California/NHRC BRD12166N/2016
B/Georgia/NHRC_68410/2016
B/Georgia/NHRC68417/2016
D384G . B/California/NHRC_BRD12149N/2016 [I171V]
S295R B/California/NHRC_BRD471268N/2016
! 1120V B/California/NHRC_BRD80517N/2016
N340D, B/California/NHRC_FDX11942/2016
A358K B/California/lNHRC_BRD12132N/2016 [A57S]
2014-2015 consensus (n=20)
B/Brisbane/18/2013 [K107N, K343E]
B/South Australia/81/2012 [S99N]
] — Bllceland/63/2014 [M50
. Bllllinois/NHRC FDX51689/201
—  B/Brisbane/60/2008 [A358V]
B/Ohio/01/2005

1.8 Amino Acid Substitution per 100 residues 0
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