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* Introduction of Respiratory viruses
— Influenza virus (IFNV)
— Human rhinovirus (HRV)
— Human respiratory syncytial virus (HRSV)

 Viral factors related disease severity

» Survelllance system for respiratory
viruses: KINRESS

(Korea Influenza and Respiratory Virus surveillance system)




* Most common entry point for
Infections

 Upper respiratory tract

— nose, nasal cavity, sinuses,
mouth, throat

— Rhinitis, cough, cold...

* Lower respiratory tract

— Trachea, bronchi, bronchioles,
and alveoli in the lungs

— Bronchiolits, pneumonia,
COPD...
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Rhinovirus
Coronavirus

Adenovirus

Influenza

Parainfluenza

RSV

Coxsackievirus
Echovirus

Herpes simplex

Mycoplasma




Viruses Associated with Respiratory Infections

Syndrome

Coryza

Influenza

Croup

Bronchiolitis

Bronchopneumonia

Commonly Associated

Viruses

Rhinovirus, Coronavirus

Influenza virus

Parainfluenza virus

RSV

Influenza virus, RSV,
Adenovirus

Less Commonly
Associated Viruses

Influenza virus,
Parainfluenza virus

Parainfluenza virus,
Adenovirus

Influenza virus, RSV,
Adenovirus

Influenza virus,
Parainfluenza virus,
Adenovirus

Parainfluenza virus



Influenza Viruses
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Structural Diagram of the Influenza Virus
HA (Hemagglutinin)

« Orthomyxoviridae, ss (-)RNA

N&

‘ , - Type : A, B, C

Illustration: Chris Bickel/Science. Reprinted with permission from
Science Vol, 312, page 380 (21 April 2006) @ 2006 by AAAS
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General Characteristics

- Genomic diversity (Drift/Shift) }ﬁ@ iﬁ} :j - = iﬁ}
- 8 fragmented (-) RNAs pE=—EE TSI =
“| 2 | ™| 2 |
- 198 combination of 18 HA and 11 NA | A | ™| 2|
1 = sy | ™| 2 |
* Drug resistance ! 2 2=D| ™| 2 2= |
- NA inhibitor or M2 Inhibitor . s e
- Occurrence of drug resistant strain °| 2 |
monitoring required d 2 |
. : | 2 |
* Annual recommendation of Vaccine | =
- Antigenic change | =
+ H16 + N10
- Short-term immunogenic H17 N11

- Adjuvant required for enough immunity H18

(Karl N Nicholson, et al Lancet 2003;
362:1733—-45



Antigenic changes

Antigen Drift

Antigen Shift
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Hemagglutinin
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e Within Gene out of 8 segments
® point mutation
as well as insertion, deletion

e Rearrangement of 8 segments
e One or more
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Influenza HA gene diversity with one—-way Evolution
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Overall Evolution of the Influenza virus

EUD I I'Itl on Df Hl } Average “within” group percentage nucleotide divergence of <1.5%

the Asian H5

Average "between” group percentage nuclectide divergence of >1.5%
& groupp € 6 Expansion of first, second

and third order clades into
} additional second, third and
Expansion of second fourth order clades
order clades into

additional third order
clades

Hemagglutinin

When discrete monophyletic groups

begin to appear within a specific

clade and those groups meet the

nucleotide divergence criteria (as Expansion of clade 2 into
well as having bootstrap values >60), five second order clades 2.3.4
they are split into second order .
clades (but still considered part of 2.3.3
the original first order clade). As a 2.3 2.3.2
second order clade continues to
evolve it may reach a similar level of
genetic diversity at which point it
may be split into third order clades
and so on. The same clade
designation criteria apply to first,
second, and any higher order clade
designations.
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Symptoms of INFLUENZA

7 " Muscular

Respiratory - 3
: - Coughing e
tiredness ]

Gastric @ =
- Vomiting

|

http://gsota.com/influenza—flu/
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Influenza: lessons from past pandemics, warnings from current incidents, Nature Reviews
Microbiology
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— hemagglutinin (HA) & Xl : D225G 8i0] == M 2= =2
- HA1 S& X} :G218W S HA2 T156N : OIRA 2 A| SAIH )
- PB2 XXt D701N E627K : polymerase activity S)IE2 EQF M2

- NS | & Xt : D92E

o L K TABLE 1. Amino acids mutations between HK/1/68 and MA viruses
Recombination as a Mechanism of © D225 + 190E = Mostly Mouth/Nose : :
B < emic Second Wave © D225G + 190D = Anywhere, (but not good at it) Gene Mutation site fumino acid
i B ' (residue no.
& Current Rapid Deaths @ D225G + 190E = Only Lungs and Throat, (Death) ! HK/1/68 HK-MA
PB2 701 D N
PB1 190 R K
(o] (o] o
(54 (51 (o) &o 578 K T
- ° I ‘.J. PA None
8 ° ° . HA 218141 G w
8} (o} 9 156HA2 T N
[
o 2% 5 NP 34 D N
o . K < e a® NA 458 P H
e® e 2 e P M1 232 D N
. .. o°® ... b o M2 None
- » - » NS1 23 v A
NS2 None

http://www.virology.ws/2009/11

Influenza proteins and pathogenicity determinants

Protein Segment  Function Pathogenicity determinant Reference 100
High Low 3

PB2 1 Polymerase cofactor, binds most mRNA caps 627K~ B27ER 80 < g0-

pPB2 1 Polymerase cofactor, binds most mRNA caps 701N 701D 89 ®

PB1 2 Polymerase cofactor, RNA-dependent RNA polymerase - - - =

PB1-F2 2 Proapoptotic 663 66N 5 ‘T 604

PA 3 Polymerase cofactor endonuclease activity, elongation factor? - - - a

HA 4 Membrane glycoprotein, binding, and fusogenic functions Multi-basic cleavage site  Single-basic cleavage site 79 -

NP 5 Component of RNP, encapsidates vRNA segments - - - E 40+

NA 6 Membrane glycoprotein, sialidase 274Y¢ 274H - o

M1 7 Lies under the viral envelope - - - E 204

M2 7 Membrane protein, forms ion channel - -

NS1 8 Evasion of host immune response 92E 92D 102

NS1 8 Evasion of host immune response C-terminal E-S-E-V motif C-terminal deletion 105, 106 0

NEP 8 Nuclear export of vRNPs - - - 0O 1 2 2 4 5 6 7 8 9 10 11 12 13

Days post-infection

http://www.virology.ws/2009/11/24



Viral components ~~ Protein Mautation Adapive Mechanism in Mammalian $ystem
Suface glycosylation proten  HA N34S Increase o2, 6 binding of HON1 subtype
AlSST Decrease a2, 3 bundung by oligosaccharide modification of HSN1 subtype
NISK Increase a2, 6 binding and decsease o2, 3 binding of HN1 subtype
QI2R Increase 2, 6 binding and decrease o2, 3 binding of HON1 subtype
QUL Increase a2, 6 binding and decrease o2, 3 binding of HON1 subtype
SI3N Increase a2, 6 binding and decrease a2, 3 binding of HIN1 subtype
G248 Increase o, 6 binding and decrease o2, 3 binding of HN1 subtype
QAL Increase 2, 6 binding and decrease a2, 3 binding of H2 H3 H5 HO subtype
SN Increase o2, 6 binding and decrease o, 3 binding of HONI subtype
(28 Increase , 6 binding of HN1 subype
NA Deletionmstak  Fuactional balance with HA by decreastag enzyme actvity of HON! subiype
Polymerase PBI unv Increase polymerase activity of HONT and 2009pHIN1 subtype
Lio%gp Increase polymerase activity of HON1 subtype
1B QMIK Increase potymerase activity of HON! and 2009 pHINI subtype

E62K Increase polymerase activity of HON! subtype
DI0IN Inctease polymerase acivity by binding to benefieial iportin o isoformn in HSN1 and HTNT s

Nonstucnalprots NI PDZ domain in C-terminus  Bind to host PDZ-carrying proteins fo nterfere hostsignal pathway

SI03FT106M  Bindto host CPSF30 to inhibit protein synthesis
Nuclear exportprotein ~~ NEP M1l Increase polymerase activity of H3NI subtype

Q226

G228

T318

Zhang et al., Viruses, 2013(5):1431-1446

NIH, Korea
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Areas with both avian influenza A(HSNG6)
cases and avian influenza A(H7N9) cases
- Areas with avian influenza A(HSNG6) cases

Areas with avian influenza A(H7N9) cases



The Genesis of H/N9

[uack = -~
HTM3 Modeled human- N158'159K
type receptor
Euragian |
lineage >
A219E

‘Wild beird
H2Naf
H11NS
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Chicken HIN2
Lublefésge 1

Q' > ! \ (R
\ gt - Y ROK/M
P Sl N =
Eurasian =
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e 1| i o Amino acid changes in the hemagglutinin (HA] of

viruses recovered from contact ferrets in the
% - human-infecting H7N9 virus groups.

resnueee  NUtAtiON=>cyan (A138S, G186 V, and Q226L/1) are
known to increase the binding of avian H5 and H7)

R131K

PBI-62TE
PEZ-FOIN
PE2-591K/R
HA-Z26L1




Al (HoN8) Incidence Summary

as of 2016.3.26.

Y HPAI BEST B om0 o primary case reported in Jan-2014.
el —===—4 & Total 4t wave were encountered
N}é&iﬁj, " e || wmes | 4 Declared Al free a month ago, but

BN (MDA SERRAN
| ameron)

mw_ | rebounded this vear (March and April).

SR (BR=21)

N e = ¢ Two sub-classified HSN8 viruses were

gl LR 1ziEgeR] 12)
| w2 1zuRS=en)

(ma=n | f===me=n | rajated (GC, BA : H5 clade 2.3.4.6)

| SZKR=2EN)
72 91 (88=22|9)

]| e Loy & Buan strain was classified into 3 subtype

ng
[RE OMEXRIISE BalF, 22 0MEESF, 11-128)
- QTR B8 Q2SI 1S 1E2)-

(11§
[RELi2t OPEXER El—?l
-88 8%, ﬁﬂ— §7I OhY, 801 X 2E H I5THIZ2E) )




Movement of HoN8 Asia, Europe and America

~——> 2014 Spring bird migration (Group A)

~—> 2014 Fall bird migration (Subgroup A1)

~——> 2014 Fall bird migration (Subgroup A2)
2014 Fall bird migration (Subgroup A3)

K A ) N
Q.‘\Y'.‘A A f ~—>» Maintenance and circulation of virus
Cited from JVI, 2015 (89):6521-6524, DH Lee et al.

People also migrate from countries to countries.
Approximately, 8M of Chinese tourists visit Korea annually and so do in Korea.



Pathological study using Ferret

Respiratory Droplet (RD)
10
Inoculated | | Contact
~ I l -
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Inoculated | | Contact
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o 11 =
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) TR )

Direct Contact (DC)
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Infected 8 Contact m Pair 1
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Days post-infection/contact

Inoc Cont
Inoc Cont

-

Contents lists available at ScienceDirect

Virology

sl
ELSEVIER journal homepage: www.elsevier.com/locate/yviro

Pathogenesis of novel reassortant avian influenza virus A (H5N8)
Isolates in the ferret™

Heui Man Kim ', Chi-Kyeong Kim %, Nam-Joo Lee, Hyuk Chu, Chun Kang, Kisoon Kim,

Joo-Yeon Lee*

Division of Influenza Virus, Center for Infectious Diseases, National Institute of Health, Korea Centers for Disease Control and Prevention, 187,
Osongsaengmyeong2-ro, Osong-eup, Cheongju, Chuncheongbuk-do 363-951, South Korea
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Anatomic Pathology / Autorsy Finomcs in Fatar HINI InpLuesza

Autopsy Findings in Eight Patients With Fatal H1N1
Influenza

Paul W. Harms, MD, PhD,! Lindsay A. Schmide, MD," Lauren B. Smith, MD, "

Duane W. Newton, PhD,! Maria A. Pleteva, MD, PhD,! Laura L. Walters, MD, PhD,!

Scott A. Tomlins, MD, PhD,! Amanda Fisher-Hubbard, MD,! Lena M. Napolitano, MD,2

Pauline K. Park, MD, Mila Blaivas, MD, PhD," Joseph Fantone, MD,! Jeffrey L. Myers, MD, !

and Jeffrey M. Jentzen, MD, PhD! Cytophagocytosis (hemophagcytos

Abstract i o, ; VA
A novel HINI influenza A virus emerged in April

2009, and rapidly reached pandemic proportions.

We report a retrospective observational case study

of pathologic findings in 8 patients with fatal novel

HINI infection at the University of Michigan Health

Svstems (Ann Arbor) compared with 8 age-, sex-,

body mass index-, and treatment-matched control

subjects. Diffuse alveolar damage (DAD) in acute and

organizing phases affected all patients with influenza
5 s e Histopathologic Lung Findings
and was accompanied by acute bronchopneumonia in 6
patients, Organizing DAD with established fibrosis was Fibrin Sites of Hemo-
X ) 3 i £ Thrombi Necrosis Other phagocytosis
present in 1 patient with preexisting gr s
Iung disease. Only 50% of control subjects had DAD. Bilateral  Bilateral - Spleen;
i " A - ; " BM; LN
Peripheral pulmonary vascular thrombosis occurred Biateral  Right _ oM
in 5 of 8 patients with influenza and 3 of 8 control Right ~ Absent - BM
subjects. Cvtophagocviosis 1as seen in all mﬂlumzu- Left Bilatera! Sarcoidosis Spleen; BM
related cases. The autopsy findings in our patients Bilateral  Bilateral Necrotizing acute BM; LN
2 R T PR > infarct] 4 "
with novel HINI influenza resemble other influenza Uk:nfarctt  mnfiam
virus infections with the exception of prominent
thrombosis and hemophagocytosis. The possibility of affem g‘l.aL:era’ = gg‘;ﬁl\‘ BM
5 S . - leen;
hemophagocytic syndrome should be investigated in
severely ill patients with HINI infection. Absent  Absent = 8M

= Cytophagocytosis was seen in all influenza related cases.
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"B RIZ XX HLH by severe influenza infection

EXPERIENCE & REASON
Hemophagocytic Lymphohistiocytosis Complicating
Influenza A Infection

Steven S. Mou, MD*», Thomas A. Nakagawa, MD*®, Ellen C. Riemer¢, Thomas W. McLean, MD®, Michael H. Hines, MD?, Avinash K. Shetty, MD®

oy

P
“ P

N

CLINICAL AND LABORATORY OBSERVATIONS

| Pediatr Hematol Oncol » Volume 33, Number 2, March 2011 www.jpho-onfine.com | 135

Hemophagocytic Lymphohistiocytosis Associated With
2009 Pandemic Influenza A (HTNT) Virus Infection

Halil Ozdemir, MD* Ergin Cifigi, MD.* Elif Unal Ince, MD,}
Mehmet Ertem, MD,# Erdal Ince, MD* and Ulker Dogru, MD*

Summary: Hemophagocytic lymphohistiocytosis (HLH) has not
been described earlier in the context of 2009 pandemic influenza A
(HINI) virus infection, although certain populations are thought
10 be at nisk for complicated pandemic influenza A disease. Here,
we report the second case of HLH after infection with the influenza
A HINT virus treated with peroral oseltamivir successfully

Key Words: children, hemophagocytic lymphobistiocytoss, influ-
enza A (HINI)

(J Pediatr Hematol Oncol 2011:33:135-137)

Case Report
Hemophagocytic Lymphohistiocytosis Induced by

Severe Pandemic Influenza A (HIN1) 2009 Virus Infection:
A Case Report

Xiang-Yan Zhang,"* Xian-Wei Ye,"? Duan-Xing Feng,"* Jing Han,"? Dan Li,"*
and Cheng Zhang"*

Hindawi Publishing Corporation

Case Reports in Medicine

Volume 2011, Article ID 951910, 3 pages
doi:10.1155/2011/951910

-

Ficu 1: Bone marrow smear showed clasmatocytes engulfing

blood cels (Wrigh'sstaning, 10 < 100,

‘c: CRITICAL CARE

RESEARCH Open Access

Virus-associated hemophagocytic syndrome as a
major contributor to death in patients with 2009
influenza A (H1N1) infection

Gernot Beutel", Olaf Wiesner’, Matthias Eder’, Carsten Hafer’, Andr

Christian Kishn®, Albert Heim®, Tina Ganzenmiller®, Hans-Heinrich Ko
Amold Ganser', Tobias Welte” and Marius M

Beutel et al. Critcal Care 2011, 15R80
http//ecforum.com/content/1 S/2/R80

eckenburg’
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Position 158 193 224 226 228 318

1516-Foreign N(7O0S(2)X1) LIGES)XTYNT) RIFOZLX(L) QIES9)RI0NLXNME) GTOOMZ)LAL) T(703)
1314-Kor-season N[0} L{L0) R(ILWIL) Q(L0) G{10) T(10)
1415-Kor-season N0y L{L0) R(9),WIL) QL) G{10) T(10)
1516-Kor-samples N(Z) Tr:) R(2) Qe G2 T2

E2 NA
HIN1 MA pos 119 222 223 246 274 294
1516-Foreign E(491).X(100K(Z) NE$99),D01).S(1LKILLH)  1(502).T(1) P(503) Y(502),C1) D503
1314-Kor-season E{L0] N(10) 10 P{10) Y(10) D{10)
1415-Kor-season E{10) N(10) L0 P{10) Y(10) D{10)
1516-Kor-samples E(2) NiZ) 2 P ¥i2) Di2)
H3. M1
HIN1 M1 pos 15 30 101 166 215
1516-Foreign T221)VI6) S(219),D(6)LM(2) K(ZZ1LRIE) AL220)VIELX(L) AZ2T)
1314-Kor-season 110) 5(10) K(10) AL10) A[10)
1415-Kor-season 110) S(10) Ki10) ALL0) A(10)
1516-Kor-samples  12) 5(2) K(2) Al2) Ai2)

4. m2 H5. NS1

HIN1 M2 pos & 41 HIMI M51 pos s 4 W@ 207
1516-Foreign lZ21)M(E) MN(226)5(1) 1516-Foreign R(222) 5(222) D(222) D(219),N(3)
1314-Kor-season 10 M{10) 1314-Kor-season  R{10) S{10) D(10)  D{10)
1415-Kor-season  [{10) N{L0) 1415-Kor-season  R10) S(10) D10} D10}
1516-Kor-samples 12} N(Z) 1516-Kor-samples  R(Z) 52 D2 D2)

N
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Genomic Organization of the

A Polyprotein ORF ﬂjﬁ‘_ﬂ"s-EB
Capsid proteins 2182 aa Replication proteins 224 b

VPG pacer 5’ UTR _ intervening cre 3' UTR
aciover ORF ORF
leaf IBES N AUG (14) N (3D) UAA poly(A)
%% AR =2 % a2
o e > NN s,

* Plus sense single stranded RNA genomes
(_.7200 bases).

* RNA 5’ end has a covalently attached VPg
(~20aa) and 3’ end is polyadenylated.

* The 5’ end contains a highly structured (~620nt)
untranslated region that contains several AUG’s.
* Downstream of the 5-UTR has structural /
functional protein genes.

SCIENCE. 324 :55-59, 2009 Dr. Ann P. UWM, USA
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Rhinoviruses Infect the Lower Airways

NMNikolaos G. Papadopoulos,® Philip J. Bates,
Philip G. Bardin,” Alberto Papi, Shih H. Leir,
David J. Fraenkel, Jon Meyer, Peter M. Lackie,
Gwendolyn Sanderson, Stephen T. Holgate,

NG Papadopoulos, SL. Johnston. Rhinoviruses as patho-
gens of the lower respiratory tract. Can Respir J

and Sebastian L. Johnston®
A o R 2000:7(5):409-414.
/ Other
100% - RoW
e ——— - W
90% - 0o 0o o B —
G0% - IFV
FO9 _ T Corona
0% S
509% 4
409%
S0% -
20% -
109 Llo vicos
0% .
Figure 1) Detection rates of respiratory viruses in children aged
nine to 11 vears with exacerbations of asthma. Rhinoviruses (RV)
predominate, followed by coronaviruses (Corona). Influenza (1FV),
parainfluenza (PIV) and respiratory syncytial (RSV) viruses are
also present. Viruses were absent in only 15% of exacerbations
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HRV-C15

| pdistance
{3 change)

Genome Tree
for all known

HRV Serotypes

Nature medicine; published online 10 April 2011



Importance of 2nd Structures in IRES

B stabilization of RNA Proteins Binding siteslassociated viral proteins  Viruses
Step 2? secondary structure
required for translation

elF-4G cleavage by Step 17 PTB IRES, 3C PV, HRY, EMCV, FMDV, TMEV, HAV
enterovirus and rhinovirus 2A proteinase Step 3? nPTB IRES PV. TMEV
aphthovirus L proteinase
.‘ P2 GTPmet (RKA PCePI Cloverlea!, IRES PV, HRV
O elF- 4F host cell factors . PCBP2 Cloverleaf, IRES, 2A, 3CD, 3C PV, HRV, HAV, CVB3
2A proteinase | alF-1A * eir Unr IRES PV, HRY
O oOF-4G  giF.an La IRES, 3¢ PV, HRY, HAV, CVB3, EMCV
, ¢IF- v s ITAF4S RES FMDV
Lproteinase  olf. 4 Q. hoRNP A IRES HRV2, EVT|
L’ XC'/__ Nucleolin/C23 IRES PV, HRY
DRBP 76: NF45 heterodimer  IRES HRV2
[ —X— GAPDH IRES HAV

olF- 4B H::;pt:t:::l;r:nd of no scanning RNA secondary structure coding region FBP2 IRES V71
the viral RNA within the viral 5' NCR PABP IRES PV, EMCV
Translation mechanism of poliovirus belonging to Host proteins interacting with IRES to viral
Picornavirus translation in Picornavirus

Cap-independent translation modulated by IRES(internal ribosomal entry site)
Major site of these function is known to be determined at the 5’ NCR
That’s why we are focusing on 5-NCR of the HRV

We determined to investigate the structure-based domain characters.
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‘ ) 547
p552
4543nt 559 585 nt
A

PPT VP4/VP2

an 490 506 515 519 522 528 534 538 543 559
P
Reference hRV B 35 ccecc UGAAUGCGGCUAAchcUAACcCCGGAGECACGhGCAUAAUCCAAUGU hweceu ARuGAlcuAAUllcy GGGAluGGBACCGACUAGUUUGBGUGUCCG
s T Far— Kk kkkkE K K Kk Kkk ok Kk Kk K ko Kk ko Kk Kk Kk K Kk K
KAB-3505 P v Weoooconoans CU - U UUGCA - C- A - G- 60U G- A- ... ..c...,‘e...v..,A..A.v..D ......
Intratype  KAOB-4418 Uy U UGUUGCAUGE - +C v« GCA-GUA-GC A« «-w. G.C.-C.GC AEI
recombination KA09-446 CUGUUGCA - - A ‘U HeEl CBCUA e oo C vt v BC e Mooocooooooodnso
of Atype  KA09-560 U G.GCA - -C- GU - -GUA-C - A A
KAOSB2 - - v cufelve GcAcAUU 6C [ avofoooaosanadana
Inter-type  KA08-3539 © U UCGUAUGC - G- :GCA-AUUGG - .
Merged RNA 3rd recombination KA08-4374 @oococ0ccoco B <. .:CACAUGC - S GCA-GUAGG -
of Atype  Ka09-864 R S U GU B e 6C.CAU - G- ©@® @ ocaaooaccanonaocanas
KA08-4189 ceee . SRR E AU [c ke e Ic AR AUl U G lc) R ooonoooao
structure |mage TP 10y 0 <O AUGE - 00 = o SOCABAUTE 5 ¢ 3% kO o oa0:
recombination
ofCtype  KAOSTS S UCACAUGC - C -+ GCA GUAGG - v ovvovnoooc. . Jioe oo Aoooooocanonnosanos
KA09-893 vuscausc - A -cc-sucflsc o a
KAOB4010 - - - - - ‘U»UCAHAUGG-»A‘» CCA-GU -GG - c . a-
KA08-4631 - - - - - “UGUUGCAUGC - -C -+ -GCA GUA-GC A fs]. - 6:C:-C BT ..o ... At oot o onoenn
Inter-type  KAOS:218 - - - c SUGUUGCAUGC - +C---GCA -GUA -GC EI
recombination KA09-495 “U GUGCAUG - @0 -EUIOBIR A o360 o000 Gl - c66 o JIBEBBIES I El
of Ctype  kA09-806 AGU-UGC - - GCACAUACU « et e e e € i€ e et B e e A EI
KAOG9IT - - - - CGUUGE -+« G eC e cGCA AU -CU - e i C GO e A At
KLOBO9374 - - - - - SUGUGCA - G- A G- GUA-C- A|'| e 600600 al)ono00n0006000800




Split tree analysis

Fj445132

Negative result
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OPEN B ACCESS Froaly avalable online

Identification of Recombinant Human Rhinovirus A and C
in Circulating Strains from Upper and Lower Respiratory
Infections

Hak Kim', Kisoon Kim', Dae-Won Kim? Hee-Dong Jung', Hyang Min Cheong’, Ki Hwan Kim®, Dong Soo

FJ485121
3 < 250
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1 Dwvision of Respiratory Viruses, Center for Infectious Diseases, Korea Natonal Institute of Health, Korea Centers for Disease Control and Preventon,
coaz3228 EF173415 Cheongwon-gun, Chungbuk, Republic of Korea, 2 Systems Biology Team, Center for Immunity and Pathology, Korea National Institute of Health, Korea Centers
for Disease Control and Prevention, Cheongwon-gun, Chungbuk, Republic of Korea. 3 Department of Pediatrics. Yonsei University College of Medicine,
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Impacts on Disease severity of the
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Respiratory Syncytial Virus Envelope spike N .
Paramyxoviridae, Pnuemovirus @ attachment Neutralization and protective

F attachment, fusioff"!9¢"S

(i(zlllachmcnuprolcin\ . .“Ncgali\'cslmnd RNA genome SH Dentamerlc; IOI'I channel?
Fiionmich o gl Lp S Inner envelope face
M assembly
Ribonucleocapsid
N nucleoprotein
A AR P phosphoprotein
M (matrix) protein ‘ J T3 J I' DOIymerase
N. Pand L. nucleocapsid proteins M2_1 transcrlption DroceSSIVity factor
b . Regulatory
R N S R S T M2-2 transcription | RNA replication

53 503 1203 B4 B8 410 92 1803 961 €578 nt S Nonstru ural Inhibit IFN induction,
| | | NS1 # signaling and

NS2 apoptosis
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Vaccine Failure —
Formalin inactivated vaccine (FI-RSV, Lot 100) | ?‘ 8%
Clinical trials 1965-6 in the USA PR i %
No protection against RSV and caused more sever T =
disease in vaccinees | £

Two fatalities i é '
Alveolitis, Th2 “skew” 1

Prevention (Vaccine)

No vaccine approved although intensive effort during several decades
Basic : F/G/M protein

Ph-l : Atthuated recombinant virus with G/F
Ph-Il : Live attenuated, F subunit

di o XI= : 1ZFHA| Palivizumab (Synadgis)
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RSV A-72 new subtype &

« 2010-2011 season A|& X0l EXldsr 2 S0 g4
« G F ™Rl carboxy-terminal®l| 72 bases (23 a.a.)7t =

clo{ol22 =tol

AAE =2 71 L—

« 7|Z2| RSV/B 60 bases S5 1t= %7t CI&
 Potential antigenic site2A & & X0 G2 O(& 7}
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« Cell mediated growth patternO| 40|
 Replace speed?} OH< bt &
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a novel genotype with a 72 nt duplication near NA1 genotype
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Rapid replacement of human respiratory syncytial virus A with the ON1
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Human Respiratory Syncytial Virus (RSV)

Human Rhinovirus (HRV)
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KINRESS

Korea Influenza and Respiratory Viruses
Surveillance System
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Contents of the KINRESS
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Past Pandemic tell about the next one N".‘r

Credit: US National Museum of Health and

et 1968: “Hong Kong Flu” 5
1918: “Spanish Flu” - A(H3N2) 2009 Pandemlc ﬂu
AHINT) 1957: “Asian Flu” A(HINT)

50 =100 M deaths A(H2N2) 0.1-0.4M deaths
(Lucky case)

,What IS Next pandemlcs?

The human cases of swine-origin H3N2 influenza in Indiana and Pennsylvania resulted from existing
influenza viruses exchungmg genen( ma!enal lhrough a protess (alled reassortment”
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