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*48: ¢ 7 Keynote Lecture, Master Lectures, Symposia,
International Symposium on Virus Epidemic;
Influenza and Food-and-Mouth Disease, Special
Symposium for Clinicans, Lunchtime Lectures,
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- ~ 2 4577 # (Keynote Lecture )

MicroRNA’s and the Immune System (-] = 3+ RNA % £ % %
)

David Baltimore (1975 £ 3 b f 2 124 12 H {8 1 )5 4
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California Institute of Technology, Pasadena, CA, United States
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200 i » H ¢ ¥+ (miR-146a/b, miR-132, and miR-155) % p
# % F B4 %] o £ 47 miR - 146a fr miR - 146b 77k Fl 4 &
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AR o B iFEEHF AT 0 B miR - 146a £ - B
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Master Lectures (= EF 2 )

MLO1 M. IL-6: Back to the future (IL6: &3 frA k)

T. Kishimoto (* x 73t € € &)

Laboratory of Immune Regulation, Graduate School of
Frontier Biosciences, Osaka University, Osaka, Japan

Chairperson: Marc Feldmann

IL-6 54 fE%E s T mehitmie 5|3 > U HE B wme ikl
it Ao - (ISP ER L FIL-6 A% Fakie

2, 2
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#o B o 80kd IL - 6R 4 (it Fh¥ (Tocilizumab )
RA ° § v Castleman ™ % i €7ic 2% B % o 4t 3t 7 2
AR B -i“fc%wiw_rj:};a» %o BT Th17 ki
P e f B AL R OE H B BA IL- 62 TGF -p A
FWH Th17 3 F D e T F IR — BATOE TS
# ¥ Th-17 75 0 #EFF 5 IL-6 v TGF B “7:5 % -

A+ 49X WM(AHR) ¢ ¥ STATI fr Stat5 £ % ; &
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«i% Th - 17 fm% & (P2 f o (¥% o & Ahr 2 “fj HZ T
Wi R Ahr k) B B2 2GR M o qp e
2.7 5 Ahr € o STAT-1 1% § A4 Evgim?e ¢ d LPS #7
R SRUEERLLY S N L RN B S Sk
LPS # & #hndeatg - ¥ %7 - & Ahr B

STATI #T & 2 3} & X Jg enFTiR [T o

LA 4
Innate Immunity 1 (Innate receptors) (SY1-1)

Chairpersons: Shizuo Akira, Ruslan Medzhitov

© The Japanese Society for Immunology. 2010. All rights reserved. For permissions,

please e-mail: journals.permissions@oxfordjournals.org

SY1-1-1 Fine-tuning TLR and NLR signaling (TLR-like
receptor 2 NOD-like receptor 3 4 & L m)

L. O'Neill

School of Biochemistry and Immunology, Trinity College

Dublin, Dublin, Ireland
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\-\w

AEFHAHSL M R I DAY o B PER
microRNA -21 # - & & TLR4 4 &L ¢ € & ch PDCD4 -
6B T o [LET NF—«B @ # 4 IL10 A2 - @ B3
R - fERTNS caspase - 1 - F-v FART F* Fod o I
Rab39a > & v ‘wfe /1 Z -1 A id#T& F e Bfs > B PR >

IAPP(*%: § stk 5 2x) » - A AR £& a5

¥ s Nalp3 0 ¥ i 885 I " IL-1B £ & a9%F %'ﬁz °

SY1-1-2 Roles of TLR inducible genes revealed by gene

targeting (F Fl{E ke #1287 2. 7 X TLR 3% A Flen d 4)
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S. Akira
Department of Host Defense, WPI Immunology Frontier

Research Center, Osaka University, Osaka, Japan
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SY1-1-3 Crystal structures of the TLR-ligand complexes
(TLR fie 47 & 4 g M35 )
J. Lee

KAIST, Daejeon, Republic of Korea

Toll #:X# (TLR) ¢ 3 &7 F ayicd F» o F hikw
BN AL ARF BhER &7 o BT LM S
WA B8 {r TLR 73&F ke T84l M - e TLRI >
TLR2 = TLR4 39 chgi K i p 33 v K3 & o 4p
W2 T B4 RNA G - BA-RARE 0 & TLR3 Ak B %
BAPT (T o Fedll o Pafie A RNA et lie 6 > F #
TLRs ectodomains (7= F it = » B 7258 - B E IR E A ¥
P o i "m"Aid > A TLRs "t C ) S E
PR o in—- LRI > el iEehs BV IRE 2 N TLR
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SY1-1-4 Innate control of adaptive immunity (& % (£ & & ¢
£ 3P )

R. Medzhitov

Department of Immunobiology, Yale University School of

Medicine, New Haven, CT, United States

L e 10 &> FE e GRERAEE f R ER
WA EF el v 3 L o Fd e SEMAL P B
SHCFRT  FERRBEAEF ARG A Pt
Shw) X RE; Erd R R e B (T B e P en T fm g chid
R N R S U PR s Y NI P N
FAw o bl R R EAT R aniEY 2 0o ffl > H A

TR LA TR B B DTS o

¥
=
p
T

R T

LA T E AR P S T D Hiap g R LA F BE T

SY1-1-5 The inflammasomes (i 57 %)

J. Tschopp
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Department of Biochemistry, University of Lausanne, Epalignes,

Switzerland

Inflammasomes F_‘m?® g 4 {5514 /5 14 VB 4 H R LM me
F| 3 o dov e A E-IP R RE AH LI LA P Ben
A+ 5o inflammasome & # 0% A e A FEiE B e g
BARLBEOEL AP B ARF BREFY LR -
9 e % 10 E1F (ROS) 2 TXNIP 3542 11 A1 fs
(T2D) % F M o — B0k > EEPF 2 BEFFE IL - 1
tha e IL- 1 - 43419 § # il st M > w2 ¢ chissm
F & o 3 B+ NALP3 inflammasome i+ T2D /5 —- B £
Rehbd o ARELTRT AT - BEHLABRBAR
NALP3 inflammasome ¥ 3% IL - 1 ¢4 % o 3 -ﬁ S

NALP3 inflammasome & - & S #/B 4 & B % o

SY1-1-6 Nucleic acid sensing and activation of immune
responses (¥ s gt B b £ & B iFciE)

T. Taniguchi
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Department of Immunology, Graduate School of Medicine,

University of Tokyo, Tokyo, Japan

d Pk /i 9 Toll X 1 (TLR) {frio®e X @ 5 1 4
AR o LR LR L & AW o bf R P
P BN B X 4 TLR3 > TLR7 v TLRO 4 %] 2uak gda
RNA > H4a RNA fr DNA % 7 A > & RIG - 1 %< %
(RLRs) > #£% RIG-1 f* MDAS & " p RNA g B %
B8 o gt i DNA R RBRXE 0 2 ¢ ¢ 3 DAL
RIG-I/MDAS fr AIM2 38 § 314 £ % L& F f =% AIM2 *F >
TR XML LREF BORSAAE 138 E 0 it
e T3 {edf i F]53 o iR T 0 IRF3 0 IRFS ° IRF7
F i g pE e AT A LD H UM PO o B
TR T B AP A R R LA F s o
Pt Rl <X e F M £ 3 B8 %9 (HMGBs)
R ETR o BB FAFRFEOL LA F B EHE

YRAL B e RS R 2 BB G
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% 2 % (99/8/24)

Master Lectures (~ FF 27 )

MLO03 M.

Cooper. Dept. of Pathology and Laboratory Medicine, Emory
University School of Medicine, Atlanta, GA, United States
Chairperson: Toshio Miyawaki

AR E 7 o BB AP FF AP i 27
e _jawless % # fde e 9 * chR 5 feenE 48 B 5 (LRR
) 5 A#OV M we (HVLR) X HWirgg £ s -
PR EE I 5 AFHTTCR i BCR X% o Jawless # {8 #
3 @ #%E A VLR ° VLRA fr VLRB @ 7tk it ehgg 3] d 7
foepk® mre A o 2 = F Ok vira I virb $#g A& FI3R
g EArE A A LRRAE Y R FEfEf2d % o T wke
A AR BoF BAST LRR RIE A 704 EHE A WL Bl
U HED A PSS SRR vira & vt A F] - H
F* 24 7] vira Kfe# - BARAES 99 APOBEC F k¥ 4 %t &
A5 1 (CDAL) eh% 3 B > fr¥ % 4 F) virb 2% CDA2
G M o RAVLRA +H 7 e S flE A 2 vk

e 3 & VLRB 39 o L % & e VLRB +# * ofe H 7
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fom v 5 gt ime 208 5 R VLRB 424 © VLRA +i% 7 i fr
RAmEf RS - REER g RE G w17
FihAFlakiE XA VLRB +wme i £:E o fpk o
BB VLRB +w% ¢ P34 [L - 8 eh#& & @ VLRA +iw¥e R
b IL- 8 XM hd d 0 &S % n VLRA +f¢ VLRB +# © ‘@
TAIL-8XHIxZ  jKa®HT V eV k

o AT Boee £ A BES chdp 0 2 kit 2 e jawless # L E 4 o
JPRELE FIAeFE A adHF T 2 Bofed k2 F; 3l4

FORA R - BHERLET AR

MLO5 W. Paul. NIAID, Bldg.10, Rm. 11N311, NIH, Bethesda,
MD,

United States

Chairperson: Kazuo Sugamura

CD4 T cells: fates and functions (CD4 T ‘m% cii¢p 18 2 54 5%

F 4 CD4 T dmfe & it =2 2 o e g ehim 2 58 3] » ¢ 45 Thl
/Th2/Th17/iTreg/Tth in%e o ig it dwmPe B & & & Sihifiiffo
AEITF o BB e - BRHIF RN c BEA L E
2o Tl e R HFeE L el - BAY 5 AT e

WAE o M- EREARY NIRAPE F o B 1991 EFLET £

14



Yeau-Ching Wang

B Th2 mPz st o it 2 & [L-4> - 8 Th2 w2 ih A & o IR
AR F| A e ochim e S A L LA E R R
L BE > BB TP STAT 39 fo— L3030 & @& 75 o3
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¥ M 4D Thl17 & Flendrd] > 2P A B4y H 7 e
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“expressor” ¥ E A 1 o B EIrG|H @R E

LAt €

SY1-2 Innate immunity 2 (innate cells) (£ % & & 5 2)
Chairpersons: Shigeo Koyasu, Caetano Reis e Sousa
SY1-2-1 Anti-fungal immunity (3 ] % % )

G. Brown. Section of Immunity and Infection, Institute of
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Medical Sciences, University of Aberdeen, Aberdeen, United

Kingdom

AR RIH R A RS e inTy AL & s T
=X R N AU IS SO P I T e X
24”7 (fi#4 PRR)- # ¥ - B4 Dectin-1> 5 II A5
PEF-o 0 B H - rzebzbd Al CAREREYE (CRD); 2 - W
R R T ¥ L X 8 tyrosinebased (& R4 ® ) cE R
/& motife Dectin-1 31 & 2 F dwmizdE > FvnEe (1-3)
B RPE AL EP XM e Acmie T B -§ AP
Fls e d25vic® > P B IE* fog (PpA» Filded & 7
4w ‘{fﬁﬁ’gff§$ 5 hmre F]F oA it F13 o ipt K R A AE XY
fm e ’%"r ITAM-like motif 513 » §| * %?;ﬁfﬁv%ﬁr I R
& 357 % jpepx Syk eh3 #{r2 TLRs e & (¥ 1% 5L & YL Dectin
-1 E 5% - B2 Toll s BN X MEELEFELLAF
en— B b3 > FiEiEE FH Dectin— 1 ¥ /] B4r A 8
FLE FRBEPIFEFRMLES o hi54 o B # ATy

BT S (RN S AR R S e R 2
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SY1-2-2 Innate regulation of adaptive immunity by dendritic
cells (5 sm e $$ 12 < {4 & A §77)
C. Reis e Sousa. Immunobiology Laboratory, Cancer Research
UK,
London Research Institute, London, United Kingdom
B ER fﬁf:i(f}%ﬁ? A R Pfwmre (DC) jFiv—- B A&z &
G FEREBIEAR L - E R g Rk e (DC)
FrE SRR - B - BREE RNA fma g3 2 3
R A AT N o E B g A i )RR o X
f1#* Toll %< %8 (TLR) en3Fe=> i » ¢ 4% TLR9 > TLR7 -
g« TLR3 o :}ﬁai A FlET ¥ A 4 e Fd DExD / H-box
faxgge > 4o RIG- 1308 24.d F 7 5'=Z Bipe B -7 RNA &
o B o - BibaFg 2 e 3 w%e & G fr phagosomal E
o C 353438 Syk F-v pF G 5em sia - EFLR D
Lo BP - BREET EHE PR RBRE A g
P FERER AV e o e o BT
phoatiE - B2z aR kime (DC) imanX 482 2 4 @

AR FE TR R e @ A A KRR
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SY1-2-3 NK cells in viral immunity (p A # < ‘% ﬁ_:},iai %
BV g d)

L. L. Lanier. Department of Microbiology and Immunology,
UCSEF,

San Francisco, CA, United States

BB e TR R R S e A RO
> HBEE e TR w"\E,fsmEé:)]%i@J,L » NK ‘P27 5[4
R IR A K AL R B G e RNK e .

BEEALDE T NK oo BIRF S i RELEMT
ERanfFghd i 4 > E e Ras B TR EF AN
FifeE o NK e F MHCI#gHrf| XM e T ~F o
NK ‘m% fo4x 2 MHCI#F B4 S B EF 1RG22

-

SY1-2-4 Molecular mechanisms mediating the lymphoid
stress-surveillance response (iBig# = wmPe R 3 325 F B0
&+ 1)

A. Haydayl,2. 1Department of Immunobiology, King’s College

London,
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London, United Kingdom, 2London Research Institute, Cancer

Research

UK, London, United Kingdom
AT e FAGLS A BR AR IR R RFR S
Aff wierE R NG RMEAAAL - FE < FERRE
M me s &R L E MG HR= &N T ¥ 3 7 o NKTeells

fl}‘:j )?E éla'} 1&’); f[:?: )\1§ ';*‘ﬁg E—f‘;%@, gva}é“@,‘ 31"7‘1-.4},%!”0

\»

P R RGE B IR LR EAR 0 R g R oT BT e
FeF > o R EPRI AR LI AR AL S FR 3
Th2 4] * J&37 & epicutaneous LR & B &2 82 8% % L g 0 i

%
RI’E’] é’ ,T#’Bl‘:ﬁ;’l’o |P5%@L/EIJ,E#W[§$§JZ

CRARNE SUR RS vl -l to ok IR CE &= SRR R
B AP M FT Y fpR - PE i A S g B

BT nte dg 5 1RE LI ALE L A dnte o R T AT R A
P90 AT dmre SHE R > BT T U5 D ATenid T o B0

Lloie o & Sk kT e il FIop 0 24 Ficie

i
B
References:

Hayday, A “Gamma delta T cells and the Ilymphoid
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stress-surveillance

response”’. Immunity. 2009 31:184-96.

SY1-2-5 Natural helper cell: a newly identified innate
lymphocyte producing Th2 cytokines (f #X e B4 |4 tm #e 137
BRAS Th2 e i ik X B = i)

S. Koyasu. Dept. of Microbiology and Immunology, Keio
University

School of Medicine, Tokyo, Japan

LA LAF Ba D d LR L S £ R E
Joo f HRME e B X 4 T mie o A G T Ao B T e s

T A EEFRRXHE & ﬁ)ﬁs#@ﬂfbmm"a,—éﬁvz\ R

(r{:jj\
o
&
=]
’62’
TR

& cytokines. #-F 5 Il - AT H X R H
;2 :

¥ 4 4 id W & % LR (lineage markers); 2 * & ¢ - Kit

Sca-1,IL-7R % IL-33R. ° %f i chst = & 3%

A AR R L R L R

“FALC”° fc-kit # Sca-1 e FALCL ‘m% 7 [ " e £ 48 jf

20



Yeau-Ching Wang

e fepf T A e o T e Y [L-2 F e B
FAALXE Th2 A% F]F e [L-5~IL-6F-IL-13° IL-
S5fIL - 6 & Blwiefifllen? A - Bl wmie p XL 37 &
F o fc-kit® Sca-17FALCL fw* £ 4F B] ‘wm? chp 3
L #7fo4e i IgA % A ow e /i Z-5fr L — 13 REBEAT
BUREEZFFEIFARS - - LIFARAT-HIL-33F & c
kit # Sca- 1 PFALCL w* ¢ 24 < L - 13 jim &
R mER L o - BIAREEL DB M IR - b B
pdxZ ¢ -kit % Sca - 1 P FALCL Jw¥e > $H47 % fmbe 3 4 X
7R e F]2t » FALC ¢ kit 2 Sca - 1 fn% £_Th2 3|# = m

%o AR AN AR ARG EL R hh T (B 5 Ak

R

FiEE s RS p A S (NH) e o

SY1-2-6 NK cells in mucosal immunity (p 3 # % 'w% 4.3k
WRE Y chi d)

M. Cella, K. Otero, M. Colonna. Washington Univ. School of
Medicine,

St. Louis, MO, United States
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% 3 % (99/8/25):

Master Lectures (= FF #-7)

MLOS

Lymphocyte homeostasis: To kill or be killed (i#f & Jo¥e T fi7 @ 2
BV AR AK)

T. W. Mak

The Cambpell Family Institute for Cancer Research, Princess

Margaret Hospital, University of Toronto, Toronto, ON, Canada
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PO X PR - EAFRT me GRS dme s
- B LR 3 o R4 Fas 2 germinal centre B iw ¥z
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By T me s itfed T s IL-7 padF T w?
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Topoisomerase 1 involvement in AID-induced S region
cleavage and CSR(4x4% £ ’]‘#ﬁ& 1 %83 &0 34 H e eieg 4% ﬂz]f 53
Rz SEHAHMBICEYEME v)

T. Honjo

Graduate School of Medicine, Kyoto University, Kyoto, Japan
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AR RV Rfei N B M L e RmIE fH N R
e e g PR T R AR By £4alE
TLHRAFIrE G aw > A7 S5 S % o FFHE R P 1
(Topl) ;%g 70 g~ 2 F AT & (religating)DNA 17— 3%
A P DNA iz i 52 « F1p0 Topl ' 1 & % e s 3 %
APFERLRERAF LT FL - R g Fd RNA &=
i F1 4 % K (knockdown)ig = TOP1 F-v % s (Ragve
e g g fF RIS % 2 R RIE M E e g o gttt
2 eide % %f’?ﬁ:;? i & I4r4] Topl mRNA e F > "% M H J-
8ok oo ptvh s Topl > i = Spod % DNA B o
TV afea Topl €478 & @22 v HE DI HfE R
e 0 B OH 5 R e B #) £ Ak (camptothecin) R ¥T S F 354
Ffrip N B ML e-Topl = 23 F1- S5 K7 Topl §

LB M E S %A fE o

% 4% (99/8/26):
Master Lectures (= EF 2 )
ML10

Vaccines that target dendritic cells (B % ¢ fm e e v )
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R. M. Steinman

Laboratory of Cellular Physiology and Immunology, The

Rockefeller University, New York, NY, United States
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B oenipie A 3{;"%3‘3’7?% ’ ,T.%f%»\— i# x4 ﬁﬂi’éf}%i FudELX
AR R

ML12

Interleukin-1 8 and the treatment of auto-inflammatory diseases
(6 7% fi -1 frp WiB A g L)

C. A. Dinarello

University of Coloraldo Denver, Division of Infectious Diseases,

Aurora, CO, United States
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% 5% (99/8/27):

Master Lectures (~ FF 27 )

ML14

E. Unanue. Dept. of Pathology and Immunology, Washington
University School of Medicine, St. Louis, MO, United States
Chairperson: Takehiko Sasazuki

#.47: The unsolved mysteries of antigen presentation (/i 3%

LN SRS

H-avspf B @ I 414 & espF 4 & (MHC) 4+
AATVREAFHEMEPCDAT w2 o AR E & 5 B4
P A4 R BRIEE e FY B MHC class 11 % & "Rigen
B o 8 B ipthenif 2 24 % B o giR i chig A o vk
MHC £ 407 24 34 & B4 > — & 4525 0 a7
- BALE B Al T AFLREE W (APC) - ] e T

Wt R 2§ o Fod FAKRESEFRR L (APC) *2

PAFRITEE AL N HIED 2 Rk sk o £48
EF b M BRA BAFEY Lk FRIZLIST ¢ BT o

4 4o APC 2254 a3 (%% o Bt > A 4G9 7 B B
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AL KA Twe AR AL ER 279 5 BBHF
Boh® ST o b fom NOD /| R 4p§ i chp & F
12 CD4 T % 3 B3I T kw¥% » 7 3 30yl fosl 42 &Y
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BT

SY3-5 Inflammation / Cytokines

Chairpersons: Toshio Hirano, Anne O’Garra

SY3-5-1 Transcriptional and epigenetic control of helper T cell
Differentiation (#f B4 [+ Tim ¥ 4 i il g5 froid @ £ 4))

J. O’Shea. NIAMS, NIH, Bethesda, MD, United States
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fo Th2 fw#e cnif 42 & ¢ > 24P I & 40if Stat5 fv Stat3 4 5] AL
Treg fn® fo Th17 fw¥e & 3 ¥ > 10 Stat3 A AR & 4 57 3
14 6 & ¥ Kahyperimmunoglobulin E £ Job’s J i 3 (0 42 17

* = RFT (7 _F 'f‘—" N ztkr‘]%f g F VU R TR R 0 3L

(=i

FET Stat 4P HAFIAFLATORL L 0 £ & DEE PR
FEW P T @A o i 7 4 ik Thl7s 4@

4 & FTRE o

SY3-5-2 Regulation of IL-10 production by cells of the innate
and adaptive immune response and implications for immune
response to pathogens( % £ & frif LA &£ F Ko (Gh &
IL-10504 2 2 S5 R LR &5 o)

A. O’Garra. Division of Immunoregulation, MRC National
Institute for Medical Research, Mill Hill, London, United
Kingdom
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IR A me e Eiimie 2 T ? Ay IL- 104603 4

B THBIL- 102 47 ASELEF B i o

SY3-5-3 Differentiation and functions of ’mononuclear
phagocytes’ in vivo (¥ +% 5 ¥ w2 ' R P ek 1 ford )
F. Geissmann. King’s College London, London, United

Kingdom
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SY3-5-4 Macrophages and inflammation:mechanisms of
survival (E w&im?e fo il - 4 3 8 4])
A. Celadal,2. 1Institute for Research in Biomedicine, Barcelona,

Spain, 2University of Barcelona, Barcelona, Spain
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SY3-5-5 Cross regulation of TLR-triggered
pro-inflammatory cytokine production (TLR3!1% i#_ |4
gk AL LR AR
X. Cao. Inst.of Immunology & National Key Laboratory of
Medical Immunology, 2nd Military Medical University,
Shanghai, China
TLRs# i MyD88 2 TRIF:u 4, & f.3d §2 34 S48 L 1w ek
Br - A FHEE DL AAEEALX LR R, B B AT
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#i o CDIIbHTLRAE *H fodl p F 353mie 7 § A 45
TLR44rligand % & 15 i@ i PI3K{vRapLp I ¢t 13 5L B2 %05
P CDI11b > 2415 i1 ¥ & Sre /Syk @ & 1t CDI1lbhk
4 > @ 34| TLRZ 55 o SykfrMyD88 % TRIF i¥ * » 3% &
MyD88 2 TRIFf: % famifs v - 1 5 d E3i4 % & prcbl-b ¥
& MyD88% TRIF 4] f% o F]p » TLR3!14 ¥ ¥ % i integrin
CDI11bsF 4 » 22MyD88% TRIF % 351 § ¢ 34 » Mg 16 R rd

A4 F Y HTLRAE 55

SY3-5-6 Role of interleukin 6 amplifier in autoimmune
diseases and inflammation ((m* 4 v %63%+x B4 p LA
1B e K gE en e )

T. Hirano. Laboratory of Developmental Immunology (C7),

Graduate School of Medicine, Osaka University, Osaka, Japan
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ERR I N L

influenza (HSN1)
influenza A virus
influenza chemokine,
influenza vaccination
influenza vaccine
influenza Virus Infection
influenza virus pneumonia
influenza virus vaccine

Influenza virus

influenza

SR APMAAY

i36 (WS/PP-003-05)

{i27 (WS/PP-025b-015), iv33 (PP-069-15)
ii41 (PP-025-102)

iv147 (WS/PP-105-05), v29 (WS/PP-105-05)
iii48 (PP-049-12), iv37 (PP-069-42)

i35 (WS/PP-003-01), i63 (PP-007-37)

iv120 (PP-085-15)

iv30 (WS/PP-069-01)

36 (PP-003-08), il44  (WS/PP-023-04), 145
(PP-023-11), iil7 (PP-024-57), ii25 (WS/PP-025a-006),
ii30 (PP-025-033), iii44 (PP-048-12), iii49 (PP-049-20),
iv95 (WS/PP-081-06)

i35 (WS/PP-003-03), i36 (PP-003-09), i37 (PP-003-10),
i143 (WS/PP-023-01), ii26 (WS/PP-025b-012), ii31
(PP-025-041), ii34 (PP-025-056), ii40 (PP-025-094), ii42
(PP-025-105), ii46 (PP-025-127), iil71 (PP-101-13),
iil71  (PP-101-15), iii49  (PP-049-19),  iii88
(WS/PP-059-03), iii94 (PP-059-40), ivll (PP-066-22),
iv32 (PP-069-13), iv34 (PP-069-24), iv35 (PP-069-29),
iv35 (PP-069-30), iv36 (PP-069-34), iv36 (PP-069-36),
iv37  (PP-069-37),  iv37  (PP-069-40),  iv83
(WS/PP-078-01), iv149 (PP-105-19)

avian flu vaccine 113 (PP-001-32)

avian influenza virus i1v13 (PP-066-31)

avian influenza 1129 (PP-025-029)
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Superior efficacy of a recombinant flagellin:HSN1 HA globular head vaccine is determined
by the placement of the globular head within flagellin (£ 2 8= F-v A% oc 0 & T #
HA ZRREEI0E v % B A8l ZRAJEE IV k)

L. Songl, Y. Zhangl, N. E. Yunz, A. L. Poussardz, J.N. Smithz, J.K. Smithz, M. A. Zacksz, H.
Li', U. Kavita', X. Liu', B. Weaver', S. Umlauf', G. Liu', L. Tussey], S. Paessler?

'VaxInnate Corporation, Cranbury, NJ, United States, 2University of Texas Medical Branch,
Galveston, TX, United States

Transmission of highly pathogenic avian influenza (HPAI) between birds and humans is an
ongoing threat that holds potential for the emergence of a pandemic influenza strain. A major
barrier to an effective vaccine against avian influenza has been the generally poor
immunopotency of many of the HPAI strains coupled with the manufacturing constraints
employing conventional methodologies. Fusion of flagellin, a toll-like receptor-5 ligand, to
vaccine antigens has been shown to enhance the immune response to the fused antigen in
pre-clinical studies. Here, we have evaluated the immunogenicity and efficacy of a panel of
flagellin-based hemagglutinin (HA) globular head fusion vaccines in inbred mice. The HA
globular head of these vaccines is derived from the A/Vietnam/1203/04 (VNO04; H5N1) HA
molecule. We find that replacement of domain 3 of flagellin with the VN04 HA globular head
creates a highly effective vaccine that elicits protective HAI titers which protect mice against
disease and death in a lethal challenge model.

Intranasal delivery of vaccine with beta-glucan formulation contained liposomes (" %‘r 120

S BT RPEUR & B R E 2 k)

P. Chiangl, H. Wangl, M. Chienl, P. Jiangl, M. Dengz, D. Liu'

'Graduate Institute of Biomedical Materials and Engineering, Taipei Medical University,
Taipei, Taiwan, “Department of Hog Cholera, Animal Health Research Institute, Council of
Agriculture, Taipei, Taiwan

Immunostimulatory polysaccharides known as beta-glucans (B-glucans), a Toll-like receptor
(TLR) 2 agonist, have been studied for many years. Herein, we investigated whether the
addition of a B-glucan formulation to an inactivated avian influenza virus (AIV), which was
encapsulated by liposomes and used to intranasally immunize chickens, could enhance the
AlV-specific mucosal secretary immunoglobulin A (s-IgA) and/or serum immunoglobulin G
(IgG) antibody responses. Naive chickens were assigned to four groups and intranasally
inoculated with the following vaccine formulas: AIV alone, liposomal vaccine, liposomal
vaccine mixed with 1 % B-glucan, 0.5 % B-glucan encapsulated liposomal vaccine followed
by mixing with a 0.5 % B-glucan (in/out), and normal saline. Three weeks after the secondary
immunization, chickens were sacrificed to collect exudates by tracheal/nasal lavage. The
adjuvanticity of B-glucan-formulated liposomal vaccines was evaluated by an enzyme-linked
immunosorbent assay (ELISA). The B-glucan encapsulated liposomal vaccine followed by
mixing with 0.5 % [-glucan (in/out) elicited significant mucosal s-IgA andserum IgG
production compared to the liposomal vaccine mixed with 1 % p-glucan. This study
demonstrated that B-glucan encapsulated liposomal vaccines can enhance antibody responses
in birds upon avian influenza virus infections.

Immunostimulatory RNAi therapeutics against HSN1 avian influenza(H5N1 4 /i g 04 % 11
#o RNAL i)

C. R. Stewart, P. G. Mohr, J. W. Lowenthal, A. G. Bean

CSIRO, Geelong, Australia
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RNA interference (RNAi) is a vital component of the antiviral immune response that is
commonly exploited for gene-silencing purposes. Irrespective of gene silencing, certain RNAi
molecules contain immunostimulatory motifs that can trigger inflammatory responses via
RNA-sensing molecules such as the Toll-like receptors, cytosolic kinases and helicases.
Stimulation of these pathways leads to the induction of pro-inflammatory cytokines and type-I
interferon, molecules that are integral to the conferring of antiviral resistance.

We are currently developing RNAi-based therapeutics against the highly pathogenic Influenza
A virus subtype H5NI, responsible for the global pandemic of ‘bird flu’. Our aim is to
develop RNAI candidates that (1) silence avian influenza genes; and (2) induce an interferon
response that will aid in the protection against HSN1. We have identified several RNAi
sequences with immunostimulatory potential, and are currently employing quantitative real
time PCR, viral protection assays, haemoagglutination assays, nitrite assays and
luciferase-reporter assays to optimize the immunostimulatory potential of anti-influenza
RNAI sequences. We are moving towards the in vivo delivery of RNAi-based antivirals and
the testing of candidates in chicken embryos.

Key cytokines/chemokines in acute respiratory distress syndrome with avian influenza (H5N1)
infection in Vietnamese children (ed4%a 328 g 4 4 /i (HSNI1) #1313 £ et 3 18 47
& Hez Mgt lere ok AR F]5)

T. T. Phungl’z, S. T. Luong3, S. Kawachi4, H. Nunoi’, L. T. Nguyen6, T. Nakayama7, K.
Suzuki'

'Inflammation Program, Department of Immunology, Chiba University Graduate School of
Medicine, Chiba, Japan, National Hospital of Pediatrics, Hanoi, Vietnam, Hanoi, Viet Nam,
National Hospital of Pediatrics, Hanoi, Viet Nam, *International Medical Center of Japan,
Tokyo, Japan, “Miyazaki University School of Medicine, Miyazaki, Japan, *National Hospital
of Pediatrics, Hanoi Vietnam, Hanoi, Viet Nam, 7Department of Immunology, Chiba
University Graduate School of Medicine, Chiba, Japan

Patients with highly pathogenic avian influenza A (H5N1) in National Hospital of Pediatrics
(NHP, Hanoi, Vietnam) show the fatality rate associated with fulminant ARDS (acute
respiratory distress syndrome during their clinical courses [J. Infectious Dis.,2009].The
histopathology of these cases demonstrated diffuse alveolar damage in the lung [Jpn. J. of
Infectious Dis., 2008.]. However, roles of cytokines/chemokines and activated
neutrophils/macrophages is still unclear. Here, we compared concentrations of 10
cytokines/chemokines of pediatrics patients in groups of H5SN1-positive and H5N1-negative.
And concentration of lysosomal enzyme myeloperoxidase (MPO), which is released from
activated neutrophils, was also measured. @We compared concentrations of
cytokines/chemokines measured by ELISA in plasma and NPA (nasopharyl aspirate) between
two groups. In the NPA, the concentration of IL-6sR in H5N1-positive significantly higher
than H5N1-negative group, whereas increased IL-8 level in HSN1-negative group slightly
decreased in HS5NI-positive group. In plasma, levels of IL-12p40 and TNFR2 in
H5N1-positive group significantly higher than HSN1-negative, slightly in IL-6, IL-12p70 and
IL-6sR. Inversely, increased IL-8 level in H5NI1-negative group was not detected in
H5N1-positive group. Interferon y was not detected in NPA and plasma in two groups. In
addition, the concentration of MPO significantly higher in plasma in H5N1-positive group,
but was not different in NPA between two groups. These results suggest that mainly IL-6sR
may contribute in nasal space associated with lung injury. Moreover, IL-12p40 and TNFR2
may be produced from pulmonary space or endothelial cells to circulate in blood, and also
MPO may be released into blood from activated neutrophils.
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Interleukin-15 is critical in the pathogenesis of influenza A virus-induced acute lung injury
(v w2 i % 15 £ :/,a‘ai SlAcenG W4 5 B/ L & F]3)

R. Nakamura, N. Maeda, O. Noyori, K. Shibata, H. Yamada, Y. Yoshikai

Division of Host Defense, Medical Institute of Bioregulation, Kyushu University, Fukuoka,
Japan

Object: It is generally accepted that highly pathogenic influenza infection induces excess
immune responses that cause lethal lung injury. However, the mechanisms of the lethal
pathology after influenza infection are not fully understood. Interleukin (IL)-15 is a
pleiotropic cytokine involved in both innate and adaptive immune responses. In this study, we
examined role of IL-15 in acute lung injury induced by influenza A virus infection.

Materials and methods: IL-15-knock out (KO) mice or B2-microglobulin (f2m) KO mice with
C57BL/6 background and mice depleted of CD8+ T cells by in vivo administration of
anti-CD8 mAb were intranasally infected with 500 pfu/mouse of influenza A/ Fort
Monmouth/1/47(A/FM/1/47,HIN1, a mouse-adapted strain). Mortality, viral titer and
histopathology of the lung were examined. Influenza-specific cytokine production of T cells
was analyzed by intracellular cytokine staining method.

Results and discussion: IL-15 KO mice exhibited reduced mortality after infection with
influenza virus A/FM/1/47 albeit no difference in the viral titer from control mice. There were
significantly fewer antigen-specific CD44+ CD8+ T cells in the lungs of infected IL-15 KO
mice and adoptive transfer of the CD8+ T cells deteriorated the survival of IL-15 KO mice
following influenza infection. B2m KO mice and mice depleted of CD8+ T cells by in vivo
administration of anti-CD8 mAb displayed reduced mortality rate after infection. These
results indicate that IL-15-dependent CD8+ T cells are at least partly responsible for the
pathogenesis of acute pneumonia caused by influenza A virus.

Development of CTL-inducing peptide vaccine against Influenza A Virus (3 & 3 % CTL %
TR A TSR )

T. Ichihashi, A. Takada, K. Kajino

Hokkaido University Research Center for Zoonosis Control, Sapporo, Japan

Purpose: To develop a broadly protective Influenza vaccine, we focused on cytotoxic T
lymphocyte (CTL) because CTL is able to recognize conserved internal viral peptides
presented by the class I of infected cells as epitopes. In this study, we designed HLA-A*2402
restricted CTL epitopes derived from H5N1 Influenza A virus internal proteins and evaluated
their protective effect against Influenza A virus infection using HLA-A24 transgenic mice
(A24Tg).

Methods: Several epitope peptides from HS5NI1 Influenza A virus internal proteins were
selected by CTL epitope prediction programs. To verify immunodominancy of the peptides,
in vivo cytotoxicity assay was used. To evaluate protective effect of CTL peptides, A24Tg, in
which a human CTL immune system have been reconstituted, were immunized with CTL
peptides, then challenged with several Influenza A virus subtypes. After virus infection, the
survival rate and the changes in body weight were daily monitored and lung virus titer was
measured.

Results and Conclusions: CTL peptide immunized A24Tg mice survived after H5NI
Influenza A virus infection. Body weight loss of immunized mice was not observed after
virus challenge. Lung virus titers at infection day 5 of immunized groups were significantly
lower than those of unimmunized groups. Furthermore, same combination of CTL peptides
were effective for another 2 virus subtypes. So, we have demonstrated that the Influenza A
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virus specific CTL without neutralizing antibody induction have protective effect against
Influenza A virus infection regardless of virus subtypes. These results provide the basis of
CTL-inducing Influenza vaccine development for human use.

Pathogenic mechanism of influenza pneumonia involved in MPO function of neutrophils (7*
B LROR 4Pt e MPO e i 5 i)

R. Sugamatal’z, T. Nagaol’z, H. Dobashil’z, K. Yamamoto?, K. Tomizawa?®, N. Nakajima3, Y.
Sato’, Y. Aratani’, R. Todaka?, M. Oshima®, T. Sata’, K. Kobayashiz, S. Kawachi’, T.
Nakayama®, K. Suzuki'”

'Inflammation Program, Department of Immunology, Chiba University Graduate School of
Medicine, Chiba, Japan, *Department of Immunology, National Institute of Infectious
Diseases, Tokyo, Japan, *Department of Pathology, National Institute of Infectious Diseases,
Tokyo, Japan, *Yokohama City University, Yokohama, Japan, ’Division of Anesthesia,
Surgical Operation Department, International Medical Center of Japan, Tokyo, Japan,
Department of Immunology, Chiba University Graduate School of Medicine, Chiba, Japan
Avian influenza (H5N1) induces fulminant acute respiratory distress syndrome (FARDS) with
high lethality. The pandemic influenza (AH1pdm) also shows ARDS pathology under specific
conditions. However, precise pathogenic mechanisms of pneumonia triggered by influenza
virus have never been fully understood, causing us to limit appropriate therapeutic treatment.
To elucidate the influenza-induced pathogenic mechanism, we inoculated mouse-adapted
strain (PR8-HIN1) into BALB/c mice, and then plasma, bronchoalveolar lavage fluid (BALF),
and lung tissue were obtained to investigate cytokine-chemokine levels in them. In BALF, the
sequential increases of K¢ (CXCL1), RANTES (CCL5), and MCP-1 (CCL2) were observed
from 2 days post infection with large neutrophil recruitment. In this analysis, type I IFNs,
known as antiviral cytokines, are also up-regulated in the lung following specific IRF
(interferon regulatory factor) inductions. Our data indicated that specific chemokines elicit
infiltration of neutrophils followed by inflammation in the lung by influenza infection. We
next focused on the role of myeloperoxidase (MPO) from neutrophils in the lung injury using
MPO-KO mice. The study showed that influenza-induced pneumonia in MPO-KO mice
developed less than that in wild-type mice. In this study, our results suggested that MPO
released from infiltrated neutrophils induce lung injury as well as inactivation of influenza
inactivation.

Intrinsic defects in B cell response to influenza vaccination in elderly humans (£ 4 3&4& 4 #f
MR AEE AL 2 B E Rap ki)

D. Frasca, A. Diaz, M. Romero, A. Landin, B. B. Blomberg

University of Miami Miller School of Medicine, Miami, FL, United States

Objectives of this work are to establish biomarkers of aged human B cells and associate these
with a biologically relevant immune response, such as to the influenza vaccine. We have
previously shown that elderly humans have fewer percentages of CD19+ total B cells, switch
memory B cells, and increased percentages of naive B cells. Activated CD19+ B cells have
less E47, AID and Igyl circle transcripts (CTs) with age. AID is critical for class switch
recombination (CSR) and somatic hypermutation, both necessary for optimal function of
immunoglobulin (Ig). More recently we have initiated a series of experiments to measure the
antibody response to seasonal influenza vaccination by hemagglutination inhibition assay (HI)
and associated this with the isolated/intrinsic B cell response to these antigens (containing
adjuvants) in vitro. Our results show that the specific AID response of B cells to the vaccine
given in vitro and the in vivo serum HI response to vaccination are both decreased with age.
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We are currently pursuing these studies with more subjects and with both seasonal as well as
HINT1 vaccine response. These results indicate that these biomarkers (decreased E47, AID,
CSR, IgG) could more accurately track optimal immune responses and activity, and could be
valid predictors of vaccine and therapeutic agent effectiveness in humans.

This work was supported by NIH AG28586 and AG32576 (BBB)

Nasal influenza vaccines containing pFL and CpG ODN as mucosal adjuvant elicit
cross-reactive functional s-IgA antibody (§ /g # v 7 7 # pFL fv CpG % %t 5 1 H Rk i¥
BAR A A2 S - [gA L R K B L)

H. Asanuma', S. Sekine?, Y. Suzuki’, T. Sata', M. Tashiro’, K. Fujihashi2

INIID, Tokyo, Japan, 2UAB, Birmingham, AL, United States, *Kitasato Institute, Saitama,
Japan

Our previous study showed that a plasmid expressing flt3 ligand (pFL) and CpG-ODN as a
combined double nasal adjuvant induced balanced Thl- and Th2-type cytokines for
OV A-specific secretory IgA (S-IgA) antibody (Ab) responses. In this study, we examined
what type of cytokine responses are elicited when influenza viruses are employed as antigens
(Ags). Further, functional properties of influenza-specific S-IgA Abs induced by nasal double
adjuvant were determined after nasal influenza virus-challenge. When BALB/c mice were
nasally immunized with A/PR8 (HIN1) and the combined double adjuvant, significant levels
of A/PR8-specific S-IgA and IgG Abs responses were induced in saliva and plasma.
Intracellular cytokine analyses revealed increased frequencies of both IFN-y and IL-4
expressing CD4+ T cells in the nasal mucosa of mice given the combined double adjuvant
when compared with mice immunized with A/PR8 alone. In order to test the functional
properties of influenza-specific Abs, mice were nasally immunized with A/PR8, A/Wuhan
(H3N2) or A/Sydney (H3N2) influenza Ag plus pFL and CpG-ODN three times at weekly
intervals and were then nasally challenged with A/PR8 virus (40xLD50). Although essentially
no cross-protective efficacy was detected in mice that received the nasal A/Sydney vaccine,
mice that received the nasal A/Wuhan vaccine showed significant protection against A/PRS.
Thus, A/Wuhan vaccinated mice contained significant levels of cross-reactive S-IgA Abs in
external secretions. These results suggest that pFL and CpG-ODN as nasal adjuvant induce
both Thl- and Th2-type cytokines for the induction of cross-protective S-IgA Ab responses.
Supported by NIH grants AG025873 and DE012242.

Antibody responses to immunization with seasonal and 2009 HINI1 vaccines (& & /i %
2009 & HINI £ & L& A& 2 2 4 F )

L. F. Thompsonl, J. Fengz, V. Robertsl, JLA. Jamesl, G. M. Air?

'Oklahoma Medical Research Foundation, Oklahoma City, OK, United States, 2University of
Oklahoma, Oklahoma City, OK, United States

The influenza pandemic virus that appeared in 2009 provided an opportunity not seen in more
than 30 years to study responses to an influenza strain that was new to the population in the
context of regular seasonal influenza vaccination. Our study involved 10 healthy subjects who
were first immunized with the 2009-10 seasonal influenza subunit vaccine, then with the 2009
swine-origin HIN1 subunit vaccine. Four blood samples were obtained: (1) on the day of
seasonal vaccine administration, (2) two weeks later, (3) 6 weeks later on the day of HINI
vaccine administration and (4) two weeks after HIN1 vaccination. Each plasma sample was
assayed for three antibody parameters (amount of antibody, overall avidity, and HAI titer)
against three viruses; A/Uruguay/716/2007 (the H3N2 component of the vaccine),
A/Brisbane/59/2007  (the seasonal HIN1 component of the wvaccine) and
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A/Oklahoma/3052/2009 (a local 2009 swine-origin HIN1). The results show that some
individuals’ response to the seasonal vaccine included antibodies that cross-react with the
swine-origin HIN1 virus, as shown by increases in amount of antibody, overall avidity, and
HALI titer. This cross-reactivity seemed not to be reciprocal, as a significant response to the
seasonal HIN1 was not seen after 2009 HIN1 vaccination. Furthermore, in many subjects
there was no further increase in titer to the 2009 HIN1 after immunization with the subunit
vaccine containing a similar virus. The results suggest that immunization with the seasonal
vaccine may have provided some degree of protection against the pandemic virus, at least in
our highly immunized cohort.

Conventional DCs provide compensatory mucosal immunity in the absence of plasmacytoid
DCs during influenza virus infection (7 g 3},;3—’3- B ARG Sk e € 4k Bedk £ JJ%;}%:J—
LR § e 1 )

A. C. Soloff, T. M. Ross, S. M. Barratt-Boyes

University of Pittsburgh, Pittsburgh, PA, United States

The complex interplay between dendritic cell (DC) subsets dictates the nature of innate and
adaptive mucosal immunity to viral infection. Although plasmacytoid (p)DCs have been
implicated in both the control and pathogenesis of influenza virus infection, the relationship
of pDCs to conventional (c)DCs during influenza infection has yet to be addressed. To assess
the role of pDCs within the mucosal DC compartment, we characterized DC-based antiviral
immunity in non-treated controls or mice receiving antibody-mediated pDC ablation during
A/PR/8/34 (HIN1) influenza infection. Infection induced rapid expansion of pDCs in the lung
and peribronchial lymph nodes (PBLN) with robust concomitant cytokine production.
Nevertheless, control and pDC-depleted groups displayed comparable morbidity resulting in
sacrifice at six days post-infection (PI). pDC ablation significantly augmented recruitment of
c¢DCs to the lung with an associated increase in the number of bromodeoxyuridine-positive
monocyte and pre-DC progenitors, indicating enhanced inflammation-driven c¢DC
differentiation. Intracellular FACS analysis revealed significant increases in TNF-a and IL-6
production in ¢cDCs from pDC-depleted mice over non-treated controls both early and late PI.
Notably, proinflammatory cytokine production from ¢DCs in the absence of pDCs attained
levels 50 fold greater than those found in ¢DCs of controls. Additionally, pDC ablation
resulted in early recruitment of CD11b™2CD8a"*cDCs to the PBLN, suggesting a role for
augmented antigenic cross-presentation by c¢DCs in the absence of pDC support. These
findings describe a novel mechanism by which the magnitude and function of the ¢cDC
compartment compensates for the absence of pDCs and provide relevant insight into influenza
virus pathogenesis.

KLRG1 expression in the lungs by influenza A virus infection in mice (-] 8Ug % i & &
¢ KLRGI 2 # 1)

K. Satol, H. Asanuma', T. Matsukuraz, N. Matsumotoz, M. Tashiro

!Center for Influenza Virus Research, National Institute of Infectious Disease,
Musashimurayama-shi, Tokyo, Japan, ‘Department of Integrated Biosciences, Graduate
School of Frontier Sciences, The University of Tokyo, Kashiwa, Chiba, Japan

It is known that innate immunity in the lung play an important role in the influenza A virus
(IAV) infection process. Among immune cells, we have focused on NK cells because NK
cells can kill influenza virus-infected cells without prior antigen stimulation. To see how the
NK cell functions are regulated, we s investigated KLRG1 expression on NK cells in mouse
lungs. Since previous reports indicated that the binding of KLRG1 by E-cadherins, which are
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expressed abundantly in the lungs, inhibits NK cell cytotoxicity, the interaction between
KLRG1 and E-cadherin likely contributes to lung homeostasis. To clarify the involvement of
KLRGTI in the pathogenesis of IAV infection, KLRG1 expression in mice examined. BALB/c
mice were infected with influenza A/PR/8 virus by inhalation and cells isolated from the
lungs and the spleen were examined immunologically. Virus titer in the lung was also
measured. The results showed that the number of KLRGI1(+)NK cells was increased in the
lungs by A/PR/8 infection, while the expression of KLRG1 on splenocytes was not changed.
Further animal studies of blocking KLRG1 function by F(ab')2 fragments of antibody against
KLRGI are under way to reveal the physiological function of KLRG1 during the IAV
infection.

Macrophage TRAIL expression is [FN-B-dependent and mediates alveolar epithelial apoptosis
and barrier dysfunction in influenza virus pneumonia (E ¥ 5w 2 #6835 5~ #| 5+ 4p b % = 3% e
WTRAIL) £ £ 5 F 3 Z B-RIFHET EHiR :},‘;5% ME LA e R e kS e B R
= gli A=

K. Hégnerl, H. JanBenz, S. Pleschka3, J. Albrecht4, F. Driever’, W. Seegerl, J. Lohmeyerl, S.
Herold'

'University of Giessen Lung Centre (UGLC), Department of Internal Medicine, Giessen,
Germany, “Department of Surgery II, Hospital Dueren, Dueren, Germany, ’Institute of
Medical Virology, Justus-Liebig-University, Giessen, Germany, ‘Department of General and
Thoracic Surgery, Justus-Liebig-University, Giessen, Germany, “Department of Pathology,
Justus-Liebig-University, Giessen, Germany

Influenza virus (IV) pneumonia occasionally progresses to acute lung injury. Although
alveolar macrophages (AM) have been attributed a significant role in the host defense towards
IV, they were shown to contribute to lung injury progression by release of pro-inflammatory
mediators and cytokines such as the pro-apoptotic TNF-related apoptosis-inducing ligand
(TRAIL). However, the molecular signals underlying the regulation of macrophage TRAIL
and its epithelially expressed receptor DRS upon IV infection remain elusive. IV (PR/S,
HINT; x31, H3N2) infection resulted in transcriptional and translational upregulation of
TRAIL in murine and human primary alveolar macrophages (AM), and in enhanced
expression of DR5 in isolated type I AEC. IV-induced TRAIL upregulation was dependent on
protein kinase R (PKR)-mediated NF-kB activation and interferon- (IFN-B) released from
AM and AEC, as demonstrated by use of PKR-deficient AM and specific inhibitors.
Additionally, TRAIL was upregulated on FACS-separated F4/80-positive AM in PR/8
infected C57BL/6 mice at day 8 post infection when PR/8 was largely cleared and type I IFN
levels were increased in lung homogenates. Finally, abrogation of TRAIL signalling resulted
in delayed IV clearance, however significantly reduced AEC apoptosis, alveolar leakage and
mortality in PR/8 infected mice. These data demonstrate that IFN-B released from
PR/8-infected AM and AEC in a PKR-NF-kB-dependent manner is an important
auto-/paracrine inducer of macrophage TRAIL expression significantly contributing to loss of
alveolar epithelial barrier integrity during severe IV pneumonia. Future in vivo studies using
gene-targeted mice will reveal the putative effect of TRAIL-inducers PKR and IFN-B on
barrier function and IV clearance.

Plasmacytoid dendritic cells delineate immunogenicity of influenza vaccine subtypes (jﬁ”ﬁf’{
A e g B RG] TR R A v & A

S. Koyamal, T. Aoshiz, T. Tanim0t03, Y. Kumagai4, K. Kobiyamaz, C. Coban4, S. Akira4, K. J.
Ishii*
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'Department of Respiratory Medicine, Tohoku University Graduate School of Medicine,
Sendai, Japan, “Department of Molecular Protozoology, Research Institute for Microbial
Diseases, Osaka University, Suita, Japan, 3The Research Foundation for Microbial Diseases
of Osaka University, Kannonji, Japan, *Laboratory of Host Defense, WPI Immunology
Frontier Research Center, Osaka University, Suita, Japan

A variety of different vaccine types are available for HIN1 influenza A virus infections,
however the key innate immune mechanisms controlling their immunogenicity remain unclear.
Using transgenic mice, we found that plasmacytoid dendritic cells (pDC) and type-I
IFN-mediated intra- and inter-cellular signalling were essential to induce a viral-specific
immune response following vaccination with a killed virion. The cell surface receptor
Toll-like receptor (TLR) 7, mediated immunogenicity of both live and killed virion vaccines.
However, a virion-free split vaccine commonly used in humans failed to activate TLR7 and
immunize naive mice. Addition of a pDC-activating adjuvant with the split vaccine restored
immunogenicity in mice. Split vaccine alone could recall memory T cell responses in human
cultured cells, underscoring the importance of this pathway for priming, but not secondary
immunization.

Influenza viral infection induced immune responses correlate with the pathogenesis on
patients (7 & i+ B A 34 R F B8 & hE s 1An M)

C.J. Chang', C. J. Chiv®, B. L. Chiang'

'Graduate Institute of Clinical Medicine, National Taiwan University, Taipei City, Taiwan,
*Graduate Institute of Immunology, National Taiwan University, Taipei City, Taiwan
Background: Influenza viral infection is the worldwide serious threat for human health.
Therefore, understanding the immunopathogenic mechanisms and immune responses to viral
infection are of critical importance to explore the better strategy for preventing the influenza
viral infection.

Methods: Our study focuses on analysis of the frequency of different lymphocyte subsets, sera
level of pro-inflammatory chemokines and cytokines in patients with influenza A and B viral
infection. Whole blood samples and serum samples were collected from patients on enroll
date and subsequently collected every 3-7 days. The results derived from samples collected on
enroll date were compared with results derived from the last time point of therapy in
immunological changes.

Results: The results showed that type A influenza viruses infected patients, whose total CD4"
CDS8" T cells were increased and the percentage of NK cells was decreased. Consistently, the
varied trends of CD4" T, CD8" T cells and NK cells are revealed in patients with type B
influenza virus infection as similar as in patients with type A influenza virus infection. To
compare with normal group, the serum level of pro-inflammatory chemokines IL-8, RANTES,
IP-10 and cytokines (IL-1B, IL-6, IL-8, IL-10, IL-12, TNFa) were increased initially during
the infection and were decreased gradually in both type A and type B influenza viruses
infected patients.

Conclusion: These data indicated that immune responses are activated by viral infection.
Increased pro-inflammatory cytokines after influenza infection might contribute to the
subsequent tissue damages in viral infection.

Infection by swine, avian and human influenza A 2009 virus and poly-IC stimulation
differentially up-regulate surface markers and cytokine secretion on porcine dendritic cells in
vitro (& % 7 > & v 4 27 2009 & Fin g A 0 2 R IC enfljgeos B M0 R ahRE R R
RELEEE A RS R RED) fo S g VAP
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T. Mussél, M. Pujoll, C. Rodriguez-Cariﬁol’z, E. Silva® , L. Cordoba', E. Criscil, N. Busquetsl,
M. Lecours4, J. Maldonado’, J. Hernémdez3, J. Dominguezé, L. Fraile”, M. Montoyal’7
'CReSA (Centro de Recerca en Sanidad Animal), Barcelona, Spain, “Departament de
Medicina 1 Sanitat Animals, Universitat Autonoma de Barcelona, Bellaterra, Barcelona, Spain,
3Laboratorio de Inmunologia, CIAD A.C., Hermosillo, Sonora, Mexico, *Faculté de médecine
vétérinaire, GREMIP-CRIP, Universit¢é de Montréal, St-Hyacinthe Québec, QC, Canada,
>Laboratorios Hipra, Amer, Girona, Spain, 6Depalrtamen‘[o de Biotecnologia, INIA., Madrid,
Spain, "Institut de Recerca i Tecnologia Agroalimentarie (IRTA), Barcelona, Spain

Dendritic cells (DC) link innate and adaptive immune system, expressing specialized
pattern-recognition receptors (PRRs) which recognise particular pathogen-associated
molecular patterns (PAMPs). Furthermore, there is growing evidence that the so-called
“early” cytokines play an important role in influenza virus infection.

Our main goal was to characterize the interaction of porcine bone marrow derived dendritic
cells (poBMDC) with swine, avian and human influenza virus in vitro.

Porcine BMDC were generated and DC morphology and virus infection evaluated by
transmission electron microscopy. poBMDC were infected with
A/Swine/Spain/80598-LP1/2007(H3N2), High pathogenic A/Ckicken/Italy/13474/99(H7NT1),
Low pathogenic A/Anas plathyrhynchos/Spain/1877/2009(H7N2), pandemic
A/Catalonia/63/2009(H1N1) viruses or stimulated with TLR agonists (Poly-IC, LPS or R837).
DC phenotype was analysed by flow cytometry at 16 and 24 hours, whereas IFN-a, TNF-a,
IL-12 and IL-18 secretion were analysed by ELISA and IL-10 and TGF-B by RT-qPCR at 4, §,
16 and 24 hours post infection.

Infected-poBMDC presented different phenotype by means of SLAI, SLAII and CD80/86
up-regulation. Different cytokine kinetic profile of IFN-a, TNF-a, IL-18 and IL-12 were
observed depending on the virus used. Stimulation with TLR agonists induced up-regulation
of SLAI, SLAII and CD80/86 and different kinetic profile in secreted cytokines, being high
responders to Poly-IC and moderate responders to LPS. No induction of IL-10 and TGF-f3
mRNA was detected in infected cells.

The different responses observed in poBMDC infected with influenza virus or stimulated with
TLR agonists pave the way for understanding the intimate relation between influenza viruses
and porcine dendritic cells for triggering the mechanisms driving to protective immune
response.

Analysis of long pentraxin 3 as a biomarker in pigs (4 #7 & pentraxin 3 i% 5 & 4 $ £355)
E. Criscil, L. Fraile'?, S. Valentino®, M. Simon-Grifél, G. E. Martin—Vallsl, T. Mussél, B.
Bottazzi3, A. Mantovani® , M. Montoyal’2

'CReSA (Centre de Recerca en Sanitat Animal), IRTA-UAB, Campus de la Universitat
Autonoma de Barcelona, Bellaterra, Barcelona, Spain, ’Institut de Recerca i Tecnologia
Agroalimentaries (IRTA), Barcelona, Spain, *Istituto Clinico Humanitas, Rozzano, Italy

Long pentraxin 3 (PTX3) is a conserved pattern-recognition protein and a
host-defense-related component of the humoral innate immune system, produced in different
cell types. PTX3 has an antiviral role in early host defence against influenza infections and it
might be a useful biomarker of acute lung injury in mice. Moreover, it is related to female
fertility in mice.

The aim of our study was to investigate the role of PTX3 as a biomarker in vivo and in vitro in
pigs.

For in vitro studies, porcine bone marrow-derived dendritic cells (poBMDC) were generated
and infected with H3N2 swine influenza virus (SIV) (A/Swine/Spain/80598-LP1/2007). For
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in vivo study, sixteen conventional pig farms with history of pleuritis lesions and
cranio-ventral lung consolidation were used. Haptoglobin (Hp), C-reactive protein and
Pig-MAP were determined in serum of 20 randomly selected pigs. Moreover, sera from 48
conventional sows from parity one to eight showing high SIV antibody titres were also used.
PTX3 concentration in sera and culture supernatant was determined by sandwich ELISA (2C3
and 6B11 antibodies). Statistical analysis was performed by linear regression and a
Kruskal-Wallis test.

The in vitro study showed that myeloid poBMDC produced PTX3 after infection with SIV.In
vivo results showed that PTX3 is not a good biomarker for chronic lung lesion status in swine
farms when compared to previous studies with Hp and Pig-MAP. However, PTX3
concentration in SIV antibody positive sera correlated with a greater exposure to infections,
indicating that PTX3 might be used as a biomarker under certain conditions

Responses of human monocyte-derived dendritic cells to co-infection of influenza virus and
Streptococcus pneumoniae (* 2 H % fme R fme & HE LR :]}%%- foit X 4ATE F
HE )

Y. Wu', W. Tu', G. Qin', K. H. Chow?, P. L. Ho?, Y. L. Lau'

'Department of Paediatrics and Adolescent Medicine, The University of Hong Kong, Hong
Kong, “Department of Microbiology, The University of Hong Kong, Hong Kong

Influenza virus infection followed by subsequent bacterial stimulation often results in disease
severity. In this study, we investigated the response of human monocyte-derived dendritic
cells (MDDCs) to co-infection of influenza virus HIN1 and S. pneumoniae. The cell
apoptosis, phenotype maturation, cytokine and chemokine production in HIN1 (stain:
HK/54/98) virus-infected MDDCs upon heat-inactivated S. pneumoniae (strain: 09M4578
serotype 14) stimulation were examined. Upon S. pneumoniae stimulation, HINI1
virus-infected MDDCs underwent greater apoptosis and displayed lower CD86 and MHC-II
expression than that of mock-infected MDDCs. Functionally, S. pneumoniae induced
significantly synergic increases of the productions of chemokine: MIP-a, IL-8, and cytokine:
TNF-a, IL-6, IL-12, IFN-g in HINI virus-infected MDDCs when cells were stimulated with
influenza virus and S .pneumoniae simultaneously, as compared to mock-infected MDDCs,
However, the synergy in cytokine production responses induced by secondary S. pneumoniae
decreased when MDDCs were stimulated with S. pneumoniae 24hrs post primary influenza
infection instead of simultaneously. In contrast, although single S. pneumoniae stimulation
induced MDDCs to produce IL-10 in a dose dependent manner, prior exposure to influenza
suppressed IL-10 production in MDDCs. Our results suggest that disease severity of
post-influenza pneumococcal pneumoniae may be attributed to the decrease in viable DC
numbers to control infection, and altered cytokine and chemokine patterns which may disrupt
the normal T cell priming function of DC during S.pneumoniae stimulation.

Type I interferon signaling is required for control of monocytes and neutrophils in the lung
after influenza virus infection (I 3]+ 3§ % 02 5L A5 & :}Iiai INE Rk TRCE- I s LEh ol
e 45 i)

S. Seo, H. Kwon, J. Song, M. Kweon

International Vaccine Institute, Seoul, Republic of Korea

Recent studies revealed that type I interferon (IFN-I) plays a critical role in the regulation and
homeostasis of hematopoietic stem cells in addition to activation of antiviral cascades. To
elucidate the role of IFN-I on the pulmonary immune responses after virus infection, we
infected mice lacking a type I interferon receptor (IFNAR1) and wild-type B6 mice with
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influenza A virus (1x10° pfu of A/PR8, HIN1). IFNAR1™™ mice had higher mortality and
higher levels of pro-inflammatory cytokines (IL-6, IL-1B, TNF-0, and IFN-y) in
bronchoalveolar lavage samples than wild-type mice. Although wild-type mice were able to
generate  CD11¢"Ly6C"Ly6G™® foamy macrophages following influenza infection,
IFNAR_I_/ - mice failed to do so. However, IFNARI~ mice generated
CD11c¢™Ly6C™Ly6G™* heterologous monocytes. These two different Ly6C™ monocyte
types contribute to different immune cell patterns by producing different types of chemokines.
Foamy macrophages mainly produce MCP-1 and maintain their populations by recruiting
monocyte precursors while the CDI11¢™Ly6C™Ly6G™¢ monocytes of IFNARI™™ mice
mainly produce KC, a well-known factor for neutrophil influx. As a result, neutrophil
recruitment in IFNAR1™" mice is significantly elevated when compared to wild-type mice
and remains elevated in a time-dependent manner after influenza virus infection. When we
used bone marrow (BM) chimera mice (wild-type BM into IFNAR1 ™ and vice versa), we
found that BM cells isolated from IFNAR1”" mice failed to differentiate Ly6C™ monocytes
into Ly6C™ cells. We suggest that the balance between monocytes and neutrophils, which are
mainly regulated by IFN-I, contribute to the control of inflammation caused by virus
infection.

An inactivated whole particle vaccine from a non-pathogenic virus library confers protective
immunity against HIN1 pandemic influenza virus more effectively than does a split vaccine
in cynomolgus macaques (255 i g & B k2 A2 = B TR TR @ (PR
HINDin g 4 Bl b A R T 2 2 HR 5 L § %0

Y. Itoh!, M. Okamatsuz, M. Nakayamal, Y. Sakodaz, H. Ishigakil, H. Ishidal, M. Arikatal, L.
Pham Van', K. Sodaz, H. Kidaz, K. Ogasawara1

'Shiga University of Medical Science, Otsu, Japan, “Hokkaido University, Sapporo, Japan
Development of pandemic (HIN1) 2009 influenza virus vaccines is an urgent issue since viral
pneumonia in human cases has been reported and mortality caused by this virus infection
seems to be higher than seasonal influenza virus infection in the early reports. We made an
HINI vaccine candidate from an influenza virus library of non-pathogenic type A influenza
viruses and examined protective effects against a pandemic (HIN1) 2009 strain using
cynomolgus macaques. Antibody responses specific for the vaccine strain
A/swine/Hokkaido/2/1981 (HIN1) were elicited by subcutaneous inoculation into macaques
with the inactivated whole virus particle vaccine without adjuvant more vigorously than with
the split vaccine. Sera of macaques immunized with the whole particle vaccine showed higher
neutralization titers against the vaccine strain than did those with the split vaccine.
Neutralization titers against a pandemic (H1N1) 2009 strain in sera of macaques immunized
twice with the split vaccine reached a similar level of those observed in sera of macaques
immunized once with the whole particle vaccine. However, after challenge with the pandemic
virus, the whole particle vaccine apparently decreased viral replication in the nasal swabs of
macaques, while the split vaccine did not. These findings make an assumption that the whole
particle vaccine but not the ether split vaccine would induce CTL activity against the
challenge strain. In any case, we concluded that the whole particle vaccine from our virus
library conferred more effective protective immunity to macaques against pandemic influenza
virus infection than did the split vaccine.
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Immunoprotective effects of pneumococcal surface protein A (PspA) on secondary
pneumococcal pneumonia after influenza virus infection (B % /it g :}]?;-% I NG ol e
W A5 36 A (PspA) B LI FELR R EY)

H. Ezoel, Y. Akedal, T. Aoshiz, S. Koyama3, T. Tanimoto4, Z. Piaol, K. J. Ishiiz’s, K. Oishi'
"nternational Research Center for Infectious Diseases,Research Institute for Microbial
Diseases Osaka University, Suita, Osaka, Japan, 2Department of  Molecular
Protozoology,Research Institute for Microbial Diseases Osaka University, Suita, Osaka, Japan,
*Department of Respiratory Medicine, Graduate School of Medicine, Tohoku University,
Miyagi, Japan, *The Research Foundation for Microbial Diseases of Osaka University,
Kagawa, Japan, *Laboratory of Host Defense, WPI Immunology Frontier Research Center,
Suita, Osaka, Japan

S.pneumoniae is the most common pathogen of secondary bacterial pneumonia, which can
cause excess morbidity and mortality, after influenza virus infection. However, there has been
no evidence that pneumococcal vaccines can protect against pneumococcal infection after
influenza infection. We report here that secondary pneumococcal pneumonia can be
prevented by nasal immunization of pneumococcal vaccine candidates, pneumococcal surface
protein A (PspA). PspA-specific antibody was induced in mice nasally immunized with PspA,
and bacterial clearance in lungs was enhanced in mice immunized with PspA. Moreover,
survival rate was increased and sera from PspA-immunized mice enhanced C3 complement
deposition on the bacteria. These results suggest that nasal immunization of PspA can protect
against secondary pneumococcal pneumonia after influenza infection.

Zymosan increases the production of secretory IgA antibodies against influenza virus by
enhancing the mucosal adjuvant activity (f%* 5 B~4 Zymosan i% i #& B Fb 9 i8] 75 125
T A A IgA dRAE 4 A)

A. Ainail, R. Itol’z, H. Asanumal, J. Chibaz, S. Tamural, T. Satal, M. Tashirol, H. Hasegawa1
'National Institute of Infectious Disease, Musashi-murayama shi, Tokyo, Japan, “Tokyo
University of Science, Noda shi, Chiba, Japan

Intranasal vaccination against the influenza virus could block infection by inducing
cross-protective secretory IgA antibodies in the upper respiratory tract. The synthetic
double-stranded RNA polyriboinocinic polyribocytidylic acid [poly(1:C)] is a potent mucosal
adjuvant in mice immunized intranasally with an inactivated influenza vaccine. In this study,
to increase the effectiveness of a nasal poly(I:C)-combined vaccine, the effect of zymosan, a
cell wall extract from Saccharomyces cervisiae was investigated, on the adjuvant activity of
poly(L:C).

The addition of zymosan as an adjuvant in BALB/c mice which were immunized intranasally
with a poly(I:C)-combined vaccine enhanced the ability of the mice to mount an effective
immune response to not only homologous virus but heterologous influenza virus, that
antigenicity largely differs from the vaccinated strain. The secretory IgA and serum IgG
antibody levels increased synergistically. To define the mechanism by which zymosan
enhanced the adjuvant activity of poly(I:C), bone marrow-derived dendritic cells (BM-DCs)
were cultured in the presence of poly(I:C) and/or zymosan. There was a synergistic increase
in cytokine production in BM-DCs in response to co-treatment with poly(I:C) and zymosan.
This synergistic effect on cytokine production was mimicked by co-treatment with poly(I:C)
and a Toll-like receptor 2 (TLR2) ligand, which represented one of the components of
zymosan. These results suggest that one of the mechanisms by which zymosan enhances the
adjuvant activity of poly(I:C) is through increased cytokine production by DCs involving the
synergistic activation of poly(I:C)-induced TLR3- and zymosan-induced TLR2-mediated
signaling pathways.
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T-cell independent activation of virus-specific memory B cells requires Toll-like receptor
(TLR) signaling(% & Toll <% (TLR) 5.5 1 T e fh> ﬁ.«‘}ﬁvi HFR Ml B
%)

T. Onodera', R. Aizawaz, A. Hosono?, S. Kaminogawaz, K. Kobayashil, Y. Takahashi'
'Department of Immunology, NIID, Shinjyuku-ku, Tokyo, Japan, *College of Bioresource
Sciences, Nihon University, Fujisawa-shi, Kanagawa, Japan

Memory B cells are generated by infectious pathogens and confer protection against the
re-infection of the same pathogens. Recent findings have shown one of the remarkable
features of memory B cells elicited by infectious pathogen, which is T-cell independent
activation by antigen re-exposure. However the mechanisms underlying these processes
remain unknown. Here, we have analyzed hemagglutinin (HA)-specific memory B cells
generated by intranasal infection with influenza virus. Adoptive transfer experiments revealed
that class-switched memory B cells with B-2 phenotype responded to virus particles, but not
to soluble HA protein of influenza virus, in the absence of T cell help. Immunization with
inactivated virus particles also generated memory B cells that could be reactivated without T
cells, while immunization with soluble HA protein failed. These results indicate that the viral
component rather than viral replication is required for the generation of those memory B cells.
To address how memory B cells are reactivated in the absence of T cell help, we utilized
MyD88/TRIF double deficient mice as a source of memory B cells. We observed that
memory B cells of the double deficient mice could not respond to virus particles in the
absence of T cell help, showing that TLR signals are essential for the generation and/or
reactivation of the memory B cells. These results give new insights into the cellular and
molecular basis for memory B cell responses elicited by infectious pathogens, such as
influenza virus.

Immune responses to HIN1 pandemic influenza in a longitudinal cohort study (HIN1 /it g ~

TR R R BREE R T)

D. Santosol, K. Goyl, A. Hearpsl, V. Edouardl, J. Elliottz’l, L Barr3, S. Crowel, R. A.
Ffrench'

'Burnet Institute, Melbourne, Australia, ’Alfred Hospital, Melbourne, Australia, SWHO
Influenza Collaborating Centre, Melbourne, Australia

Human immune responses to the recent HIN1 pandemic influenza may provide information
on the role that heterosubtypic immunity might play in protection from transmission or
ameliorating disease severity. This longitudinal cohort study assessed immune responses to
HINI1, H3N2, and B strains in these subject groups: HIN1 pandemic influenza-infected; those
presenting with influenza-like illness but influenza virus negative; and healthy donors. In
addition we also assessed responses in individuals vaccinated with the HIN1 pandemic
influenza vaccine (Panvax) or the 2009 seasonal vaccine. Antibody responses were tested in
haemagglutination inhibition (HI), and microneutralisation (MN) assays. Influenza-specific
memory B cell responses were also assessed by ELISpot. HI titres to HIN1 pandemic
influenza were high in the majority of those infected with HIN1 pandemic influenza, while
some individuals not confirmed to be infected with HIN1 pandemic influenza also had high
HINTI pandemic HI titres at enrolment, indicating possible recent subclinical exposure, or that
some individuals have existing heterosubtypic antibody responses to the HIN1 pandemic
strain. HIN1 pandemic influenza-infected individuals demonstrated increasing frequencies of
HINI1 pandemic-specific IgG-secreting B cells from 0.02% at Day 1, to up to a peak of 11%
at Day 14. Frequencies of IgG-secreting B cells specific for older circulating strains of HIN1
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virus also increased. Individuals who received Panvax also had an increase in HINI
pandemic-specific IgG-secreting B cells at Day 14, however, some had a detectable increase
only to an older HINI strain, indicating that memory immune responses and ‘original
antigenic sin’ may influence the nature of the antibody response.

Host defense against influenza (HSN1 and HIN1) infection (7§ i ¥42ix g2 (H5NI = HINI
B4 E#)

K. Suzuki

Chiba University Graduate School of Medicine, Chiba, Japan

Risk parameters of avian influenza (H5NT1) [J. Infectious Dis., 2009]: The H5N1-positive
patients had ARDS with normal ventilation capacity at the time of hospital admission in
National Hospital of Pediatrics (NHP, Hanoi, Vietnam), then rapidly proceeded to severe
respiratory failure. The survival probabilities in groups of HSN1-positive vs. HSN1-negative
patients were 17% versus 52% with clinical picture of HSN1-induced fulminant ARDS.
Model mice for FARDS: We inoculated PR8-HIN1 into mice, and then cytokine-chemokine
levels in plasma, bronchoalveolar lavage fluid were analyzed. Specific chemokines were
induced with infiltration of neutrophils. In addition, influenza-induced pneumonia in
MPO-KO mice developed less than that in wild-type mice, suggesting that MPO released
from infiltrated neutrophils may induce lung injury.

Measures against pandemic HIN1 influenza [Eurosurveillance, 2009]: Modelling methods are
needed to estimate the validity of these measures before their implementation on a large scale.
We showed that post-exposure prophylaxis combined with isolation at home and school
closure significantly decreases the total number of cases in the community and can mitigate
the spread of pandemic HINI1 influenza, even when there is a delay in the availability of
vaccine.

Immunogenic potential of a virosome-based avian influenza vaccine (virosome £ 5L #1Y ]ifj
RIS E B

A. 1. Mallick, P. Parvizi, L. Read, E. Nagy, S. Sharif

Department of Pathobiology, Ontario Veterinary College, University of Guelph, Guelph, ON,
Canada

Several types of vaccines are currently available for control of avian influenza virus (AIV),
including inactivated influenza virus-vectored recombinant as well as subunit vaccines.
However, subunit vaccines are generally poorly immunogenic, compared to conventional
vaccines, unless they are administered using suitable delivery vehicles or adjuvants. In the
present work we have evaluated immunogenicity of fusion-active virosomes for elicitation of
immune responses. Furthermore, we asked whether combining interferon-gamma (IFN-y) or
CpG ODN with virosomes would enhance immunogenicity of virosomes. Virosomes
prepared from H4N6 avian influenza virus were used as an immunogen alone or in
combination with purified baculovirus expressed recombinant chicken (rch) IFN-y or CpG
ODN. Using a prime-boost regimen, birds were immunized with various vaccine formulations
and sera were collected on a weekly basis to measure antibody responses. In addition, spleens
were collected for measuring T cell responses. All birds immunized with various virosome
preparations were seroconverted. Moreover, combining CpG ODN with virosomes
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significantly increased haemagglutinin inhibition (HI) antibody titers compared to birds those
were immunized with virosomes alone or virosomes with rchIFN-y. Immunization with
virosomes combined with CpG elicited the highest amount of serum IgG and IgA against the
whole virus, followed by immunization with virosomes plus rchIFN-y, and virosomes alone.
Furthermore, we noted higher cellular activation in the group that had received virosomes
+CpG ODN compared to the groups that received virosome + IFN-y or virosomes alone. In
conclusion, our results demonstrate that immune responses to virosome formulation against
influenza virus can be further enhanced by CpG ODN.

Chicken IFN-lambda as an antiviral therapeutic (357 #:3k A I'EETEWJ% 1¥18)

A. G. D. Bean, K. R. Morris, M. M. Broadway, P. G. D. McWaters, T. E. O'Neil, K. E.
Goossens, J. W. Lowenthal, A. J. Karpala

CSIRO AAHL, Geelong, Australia

Interferons (IFN) provide a critical first line of defence against viral infection in vertebrates.
Moreover, IFNA, a recently identified group of mammalian IFN, has demonstrated antiviral
potential in the treatment of mammalian viruses. With the growing concern over diseases,
such as avian influenza, there is a pressing need for new antiviral strategies to manage
problem viruses in poultry. Furthermore, the use of immune molecules, such as IFNA,
provides an attractive option for treating poultry by augmenting the host response to virus.
With this in mind, we cloned and expressed the chicken orthologue of IFNA (ChIFNA) and
assessed the biological activity and anti-viral potential of this avian cytokine. Analysis of the
expressed recombinant ChIFNA showed that, similar to the observations with mammalian
IFNA, ChIFNA has viral inhibitory properties similar to that observed for type 1 IFN.
However, in the assays used ChIFNA appeared to exhibit these activities at a lower level.
Additionally, although ChIFNA did show activity similar to type 1 IFN, ChIFNA could be
distinguished from type 1 IFN as it had dissimilar induction properties and was associated
with the induction of different genes. These observations might suggest that although ChIFNA
has properties similar to type 1 IFN, ChIFNA may have a differential role in response to virus.
Consequently, the discovery of ChIFNA, and its identified activity provides an opportunity for
alternative IFN therapy in viral management. The observed antiviral activity demonstrated by
ChIFNA supports its potential inclusion in therapeutic strategies directed against viral
infections.

Responses of human monocyte-derived dendritic cells to co-infection of influenza virus and
Streptococcus pneumoniae (* ¥ 7w 74 2 R ;P fme L HE LR :@% ot ¥ 4d
IR FF )

Y. Wu!, W. Tu', G. Qin', K. H. Chow?, P. L. Ho?, Y. L. Lau'

'Department of Paediatrics and Adolescent Medicine, The University of Hong Kong, Hong
Kong, “Department of Microbiology, The University of Hong Kong, Hong Kong

Influenza virus infection followed by subsequent bacterial stimulation often results in disease
severity. In this study, we investigated the response of human monocyte-derived dendritic
cells (MDDCs) to co-infection of influenza virus HIN1 and S. pneumoniae. The cell
apoptosis, phenotype maturation, cytokine and chemokine production in HINI1 (stain:
HK/54/98) virus-infected MDDCs upon heat-inactivated S. pneumoniae (strain: 09M4578
serotype 14) stimulation were examined. Upon S. pneumoniae stimulation, HINI1
virus-infected MDDCs underwent greater apoptosis and displayed lower CD86 and MHC-II
expression than that of mock-infected MDDCs. Functionally, S. pneumoniae induced
significantly synergic increases of the productions of chemokine: MIP-a, IL-8, and cytokine:
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TNF-a, IL-6, IL-12, IFN-g in HINI virus-infected MDDCs when cells were stimulated with
influenza virus and S .pneumoniae simultaneously, as compared to mock-infected MDDCs,
However, the synergy in cytokine production responses induced by secondary S. pneumoniae
decreased when MDDCs were stimulated with S. pneumoniae 24hrs post primary influenza
infection instead of simultaneously. In contrast, although single S. pneumoniae stimulation
induced MDDCs to produce IL-10 in a dose dependent manner, prior exposure to influenza
suppressed IL-10 production in MDDCs. Our results suggest that disease severity of
post-influenza pneumococcal pneumoniaec may be attributed to the decrease in viable DC
numbers to control infection, and altered cytokine and chemokine patterns which may disrupt
the normal T cell priming function of DC during S.pneumoniae stimulation.

Type I interferon signaling is required for control of monocytes and neutrophils in the lung
after influenza virus infection (I 3]+ # % h G SLEINE &+ & # 4] &% ¥ Prlwie o
Bk e AT E )

S. Seo, H. Kwon, J. Song, M. Kweon

International Vaccine Institute, Seoul, Republic of Korea

Recent studies revealed that type I interferon (IFN-I) plays a critical role in the regulation and
homeostasis of hematopoietic stem cells in addition to activation of antiviral cascades. To
elucidate the role of IFN-I on the pulmonary immune responses after virus infection, we
infected mice lacking a type I interferon receptor (IFNAR1) and wild-type B6 mice with
influenza A virus (1x10° pfu of A/PR8, HIN1). IFNAR1™" mice had higher mortality and
higher levels of pro-inflammatory cytokines (IL-6, IL-1B, TNF-0, and IFN-y) in
bronchoalveolar lavage samples than wild-type mice. Although wild-type mice were able to
generate CD11¢™"Ly6C"Ly6G™® foamy macrophages following influenza infection,
IFNAR_I_/ - mice failed to do so. However, IFNARI™"~ mice generated
CD11c¢™Ly6C™Ly6G™* heterologous monocytes. These two different Ly6C™ monocyte
types contribute to different immune cell patterns by producing different types of chemokines.
Foamy macrophages mainly produce MCP-1 and maintain their populations by recruiting
monocyte precursors while the CDI11¢™Ly6C™Ly6G™¢ monocytes of IFNARI™™ mice
mainly produce KC, a well-known factor for neutrophil influx. As a result, neutrophil
recruitment in IFNAR1™" mice is significantly elevated when compared to wild-type mice
and remains elevated in a time-dependent manner after influenza virus infection. When we
used bone marrow (BM) chimera mice (wild-type BM into IFNAR1™ and vice versa), we
found that BM cells isolated from IFNAR1”" mice failed to differentiate Ly6C™ monocytes
into Ly6C™ cells. We suggest that the balance between monocytes and neutrophils, which are
mainly regulated by IFN-I, contribute to the control of inflammation caused by virus
infection.

The role of IL-1 signaling in lung tissue recovery from influenza-induced damage (77 g 3142
W MG g R IL-1 B F B

C.J. Sanders, T. Kanneganti, P. G. Thomas

St. Jude Children's Research Hospital, Memphis, TN, United States

Components of the NLRP3 inflammasome are critical for survival to highly pathogenic
influenza infection. As NLRP3—/— and Caspase-1-/— mice die late in the infection
process_days 10-13 - with normal adaptive immune functions, it is possible that the
dysregulated lung tissue repair response and subsequent systemic hypoxia found at this stage
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in these mice may have caused death. We propose that the immediate caspase-1 substrates
IL-1B and IL-18 are required for an appropriate lung tissue healing response for recovery
from influenza infection. We have found PR/8-treated IL-1R1—/— mice to be more prone to
death, and viral loads at days 3, 6, and 9-11 are similar to those of WT mice, suggesting
IL-1R1—/— mice clear virus appropriately. Thus, IL-1 signaling appears to be necessary for
survival to influenza infection. We have characterized blood oxygenation levels in IL-1R1—/—
and IL-18—/— mice in response to PR/8 infection and studies to determine the mechanisms of
respiratory epithelial layer damage and repair using in vitro and in vivo model systems are
underway.

This work is supported by NIAID contract number HHSN272200800058C.

Human influenza elicited an effective antiviral suppression than avian influenza in bronchial
epithelial cells (* #g 7w R :}}%% P & IR :}]%:?‘i IS I - B S L E’v’ﬂ;}"@:])%i ) 1
#

)
A. Hsu, P. Hansbro, P. Wark
University of Newcastle, NSW, Australia
Background: Human bronchial epithelial cells (BECs) are the primary site of infection by
influenza viruses, and yet they were unable to respond to human influenza as efficiently as
they would to low pathogenic avian influenza. Our aim was to examine the underlying cause
for this difference in anti-viral response.
Methods: Human A/H3N2 and a low pathogenic avian influenza A/H11N9/Sandpiper were
used to infect Calu-3 cells at an MOI of 5. Supernatants were harvested for interferon (IFN)-3
protein detection by western blotting, CXCL-10 and IFN-A1 was measured by ELISA. Viral
replication was analysed by plaque assay on MDCK cells. NS1 genes of H3N2 and HI1N9
was cloned and transfected into Calu-3. Following Poly I:C stimulation, the same
measurements were performed. Whole cell lysates were collected for NS1 expression by
western blotting. Total RNA was collected at 24hr after infection for microarray gene
expression analysis.
Results: Human influenza induced a delayed RIG-I signalling and lower IFN-B, IFN-A1, and
CXCL-10 protein expression in Calu-3 compared to avian influenza, leading to a higher
H3N2 replication. Transfection of H3N2 NSI showed greater inhibition of these anti-viral
proteins in Calu-3 than H11N9 NS1 did. This potent suppression was also observed across the
entire anti-viral-associated genes.
Conclusion: Human influenza replicated more effectively in BECs compared to avian
influenza, this was due to more effective anti-viral suppression by human influenza NS-1
gene. Adaption of the NS-1 gene is an important factor in promoting infection of human
BECs.

Characterization of lung dendritic cell function using lipophilic dye-labelled influenza virus
(& % %373 PR R AR it o 4 A7 R SRR e 7 i)

A. W. Ho', N. Prabhu', R. J. Betts', Q. Ge', D. Xilei', B. J. Hanson?, P. A. MacAry', D. M.
Kemeny1

'National University of Singapore, Singapore, Singapore, “DSO National Laboratories,
Singapore, Singapore

Lung dendritic cells (DCs) are central to the initiation of the immune response to influenza A
infection. However, the relative contribution of different lung DC populations to viral uptake,
transport and CD8 T-cell priming remain poorly understood. To address this, we labelled
influenza virus with fluorescent lipophilic dye to visualise uptake of the virus as well as to

54



Yeau-Ching Wang

map the primary immune response during the early stages of infection. We show that
CDI11blo/negCD103+ DCs rapidly transport influenza to the posterior mediastinal lymph
node where they are responsible for initiating virus-specific CD8 T-cell replication. In
contrast, CD11bhiCD103- DCs remain in the lung to take up virus and release inflammatory
cytokines. This demonstrates that lung DCs have functionally different responses to influenza
and has implications for DC-targeted antigen delivery vaccine strategies aimed at generating
cross-protective CD8 T-cell immunity against influenza.

Characterization of protective immune response of Swine-Origin Influenza Virus (S-OIV)
HIN1 vaccine on mice (7 ki R Jﬁi (SOIV) v ¥ | REELLEF RFAT)

Y. VlVangl, H. Lin!, C. Chuangl, Y. Changl, J. Huangl, S. Lai', S. Ma?, H. Wu!, J. Jan®, D.
Chu

"nstitute of Preventive Medicine, National Defense Medical Center, Taipei 100, Taiwan,
’Genomics Research Center, Academia Sinica, Taipei 100, Taiwan

The novel influenza A (S-OIV HINI) virus emerged in 2009 has causing the World Health
Organization to declare an emergent pandemic. Proper vaccination is still the practical
method to prevent the epidemic of influenza within community. In this study, NIBRG-121
vaccine was characterized for its immune response and protection against lethal challenge of
A/California/7/2009 HIN1 virus. First, immunization dose and the lowest virus titer of
attenuated vaccine virus were investigated for the protection of BALB/c mice. Mice
immunized with one or two dose of attenuated virus accompanied with aluminum hydroxide
or MPLA adjuvant were challenged with 10° TCIDso of A/California/7/2009 HINI virus.
Results showed that single dose immunization of NIBRG-121 (10° TCIDs) sufficiently
protected mice from lethal challenge of S-OIV HINI virus. Second, the lowest protective
dose and immune response of S-OIV HINI1 vaccine was evaluated. Mice immunized with
single dose of 0.05 ng S-OIV HIN1 vaccine were resistant to the lethal challenge of wild-type
virus (85.7% survival). The minimum effective doses of single dose immunization were
reduced to 0.01 pg and 0.001 pg in the presence of Alum (100% survival) and MPLA (100%
survival) adjuvant, respectively. The body weight loss was also less significant for mice
immunized with vaccine plus adjuvant than mice immunized with vaccine only. Further,
MPLA adjuvant had better effect than aluminum hydroxide, especially in the induction of
Thl-type antibody response (IgG.2a). Results from this study implicated that single dose (15
ng HA) of NIBRG-121 vaccine should be sufficient to protect human from infection of
S-OIV HINI1 virus.

Surveying the Influenza-specific cytotoxic T cell response in humans and mice using
combinatorial tetramer staining and mass-cytometry (CyTOF) (& » R % ¢ {o i ¥ &k #
AR R R F R w3 BT wme k BEFFYT)

E. W. Newell, S. C. Bendall, D. K. Hong, D. B. Lewis, G. P. Nolan, M. M. Davis

Stanford University, Stanford, CA, United States

The direct detection of antigen-specific T cells using tetramers of soluble peptide-major
histocompatibilty complex (pMHC) molecules is widely used in both basic and clinical
immunology. However, the number of specificities that can be assessed simultaneously has
been a major limitation. We recently described and validated a method using combinations of
fluorescent pMHC tetramers to simultaneously detect large numbers (>15) of T cell
specificities in a single human blood sample. We are now extending this method using a new
form of flow cytometry that uses heavy metal labels and single-cell time-of-flight mass
spectroscopy instead of fluorophores (a.k.a., Cytometry via Time of Flight - CyTOF). CyTOF
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has several benefits over traditional fluorescence-based flow cytometry, including the ability
to detect >30 different tags per cell without the need for any compensation for spectral
overlap. Here we have applied these novel methods to assess the breadth of the antigen
specific cytotoxic T cell response to a wide array of Influenza epitopes.

Increased frequency of CCR5delta32 allele among individuals admitted to intensive care units
with severe respiratory illness caused by Pandemic A/HINT influenza (® 3] HIN1 /g = 7®
(7 aldz i@ se il 5 Lo F R B o B4 CCRS832 ¥ 2 2k FIAR 5 3 *c )

J. A. Juno, Y. Keynan, A. Meyers, T. Ball, A. Kumar, E. Rubinstein, K. R. Fowke

University of Manitoba, Winnipeg, MB, Canada

Background: The recent HIN1 influenza pandemic caused symptoms with a wide range of
severity. Although a number of risk factors for severe symptoms have been identified, the
immunological mechanisms contributing to HINI pathogenesis are not fully understood.
Recently, the CCRS5delta32 polymorphism (which prevents the expression of functional
CCRS5 receptor) was associated with increased risk of severe West Nile neurological
symptoms. The CCRS receptor is also implicated in control of influenza infection in mice.
This study therefore aims to determine whether the CCR5delta32 polymorphism is associated
with severe HIN1 respiratory illness.

Methods: DNA was extracted from lymphocytes obtained from 19 patients who were
hospitalized for severe respiratory illness caused by confirmed HINI pandemic influenza.
The presence of the CCR5delta32 allele was determined by PCR amplification of the delta32
locus and the size of the resulting PCR product.

Results: 10/19 patients were of Aboriginal ethnicity and, as expected, did not carry the
CCR5delta32 allele. Of the 9 Caucasian patients, 5 were heterozygous for the allele, giving an
allele frequency of 27.8%, compared to the average frequency of 10% among Caucasian
North American populations.

Conclusions: The CCR5delta32 allele was highly enriched in Caucaisan patients hospitalized
for severe HIN1 infection, suggesting that CCRS5 genotype is a risk factor for severe infection
and implicating CCRS in the control of HIN1 infection. This is consistent with the role CCR5
plays in trafficking of lymphocytes to the lungs in animal models of influenza infection.
Future studies will address the impact of other immune polymorphisms in these patients.

Characterization of human anti-influenza M2 antibody obtained from peripheral blood of
vaccinated volunteer (& W S AF#AEF ¥ Fa B 7 h A Fuin g M2 ol i 1)

T. Ozawal, A. Jinl, K. Tajiril, K. Shirakiz, H. Kishil, A. Muraguchi1

'Dept. Immunol. Facult. Med. Univ. of Toyama, Toyama, Japan, “Dept. Virol. Facult. Med.
Univ. of Toyama, Toyama, Japan

In immune response, highly diversified B-cell repertoires are generated to protect human
body against pathogenic microorganisms. To detect and analyze human antigen (Ag)-specific
B-cells in peripheral blood, we previously reported a novel screening method, ISAAC. In this
study, we applied this method to detect influenza virus-specific B-cells in peripheral blood
from healthy volunteers who had been immunized with influenza HA vaccine to generate
human influenza HA monoclonal antibodies. We obtained many human monoclonal
antibodies reacting influenza viruses, and characterized their functions. Surprisingly, one of
them specifically bound external domain of the matrix protein 2 (M2e), that is highly
conserved between influenza virus strains compared to haemagglutinin and neuraminidase,
and has been long prospected as a potential universal vaccine target. It has been believed that
detection of M2e-specific antibody producing B-cells from human peripheral blood
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lymphocytes is difficult, since M2e induces no or only a weak and transient immune
responses following infection. We demonstrated that the M2e-specific antibody we obtained
in fact reacted to influenza A viruses, including 2009 HIN1 pandemics and highly pathogenic
avian influenza A virus. More importantly, it inhibited viral replication in vitro, suggesting
that it could be a potent candidate for medical application. In conclusion, we could obtain an
influenza virus M2e-specific human monoclonal antibody from a vaccinated human volunteer
using ISAAC method. ISAAC is expected to be a powerful method to obtain human
monoclonal antibodies against a weak antigenic epitopes of pathogenic microorganisms
directly from infected patients or immunized volunteers.

The generation of transbody specific to viral matrix protein 1 (M1) for influenza therapy (A
2 $tma AR 39 1(M1)h transbody ™4 1% 3 Vg 00 )

O. Poungpair'?, A. Pootong', S. Maneewatch®, P. Tongtawe', P. Srimanote', W. Chaicumpa®
1Faculty of Allied Health Sciences, Thammasat University, Pathum-thani, Thailand, 2Faculty
of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand, *Faculty of Tropical
Medicine, Mahidol University, Bangkok, Thailand

Influenza virus causes epidemic and pandemic worldwide in the history yielding both
economic and social lost. Not only livestock, but mammals including human also served as
infectious host for the virus. Anti-viral agents and vaccines faced the limitations about the
viral antigenic variation of the surface molecules. Thus, internal conserved proteins might be
the interesting targets for influenza virus therapy. Among 11 influenza virus proteins, matrix
protein 1 (M1) is abundant and highly conserved. It plays many pivotal roles during viral
replication cycles including uncoating, nuclear import and export, and virion assembly.
Blocking M1 protein is supposed to limit the viral replication in the infected individual.

In this study, Cell-penetrating peptide (CPP), namely Penetratin (PEN),-coding sequence was
generated by PCR method and molecularly linked to M1-specific HuScFv-coding sequence to
create PEN-HuScFv (transbody) DNA construct. The fully human monoclonal PEN-HuScFv
was produced and purified from bacteria. It could exhibit membrane translocation across
MDCK cells with intact cellular membrane and also penetrate membrane of influenza
virus-infected MDCK cells to target cytoplasmic viral M1. The effect of PEN-HuScFv on
influenza virus replication was determined in infected MDCK cell monolayers by RT-PCR
and plaque formation assay. The production of newly formed infectious virion was
diminished upon incubation of infected cells with PEN-HuScFv compared to controls. The
results suggested that the development of viral protein-specific HuScFv with cell-penetrating
activity could stop the disease-producing ability of influenza virus. PEN-HuScFv might be
potential in influenza therapy.

Acknowledgement: TRF and NASTDA, Thailand

Sublingual vaccination with live influenza virus induces long-lasting protective immunity (&
TR FRS AR LR)

H. Kwon, S. Seo, J. Song, C. Czerkinsky, M. Kweon

International Vaccine Institute, Seoul, Republic of Korea

Our previous study showed that sublingual (s.l.) mucosa is an effective and safe vaccination
route for protecting mice from lethal intranasal (i.n.) challenge with A/PR/8/34 (PR8, HIN1)
influenza virus. In this study, we attempted to clarify the long-lasting protective immunity
induced by s.l. vaccination. Groups of mice were immunized with live PR8 virus (10xLDs)
via the s.l. route or with formalin-inactivated PR8 virus plus cholera toxin as mucosal
adjuvant via i.n. or s.l. routes. At 6 months after final vaccination, when mice were challenged
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with a lethal dose of PR8 virus, the live PR8-vaccinated mice showed much lower morbidity
than those given inactivated PR8-vaccine via either the i.n. or s.l. routes. When we compared
the outcomes of mice given a single dose of live PR8 virus with those given three doses of
inactivated PR8 virus, mice given a single dose of live PR8 virus still showed much lower
morbidity than those given three doses of inactivated PR8 wvaccine. Further, live
PR8-vaccinated mice showed better protection against lethal heterosubtypic challenge with
A/Aquatic Bird/Korea/W81/2005 (W81, H5N2) influenza virus at 6 months after s.L
vaccination. We further investigated the efficacy of X-31 cold adaptive vaccine strain, which
is applicable for human use. Of note, s.l. vaccination with heterosubtypic (X-31ca-H3N2) or
homosubtypic (X-31ca-HIN1) strains protected mice from PR8 (HINI) lethal challenge.
Thus, we suggest s.l. vaccination with a live form of vaccine as a long-term effective
vaccination method for protection against lethal influenza virus infection.

Memory potential is determined by priming epitope number (3 /B4 4 d Lk & o P
A7)

P. G. Thomas', C. Reynoldsl, A. Handelz, A. H. Ellebedyl, M. Y. Morris', S. A. Brown', P. C.
Doherty'

'St. Jude Children's Research Hospital, Memphis, TN, United States, 2University of Georgia,
Athens, GA, United States

Immunization with an engineered HIN1 influenza A virus disrupted for two dominant CD8+
T cell epitopes led to substantially increased subdominant responses following respiratory
challenge with the comparable “knockout” or wildtype H3N2 virus. Conversely, challenge
with the knockout virus following wild type priming did not result in similar enhanced
subdominant expansion. The basis of this compensatory effect is thus established at the time
of primary infection, though there were no obvious differences in memory T cell numbers
prior to secondary virus challenge or in the kinetics and magnitude of subdominant antigen
presentation. The enhanced recall responses were, however, modified in both breadth and
character. Single cell analysis of subdominant TCR CDR3p regions showed greater evidence
of sharing between knockout-primed mice indicative of broader memory repertoire
recruitment, in contrast to the more “private” response characteristic of the wildtype infection.
The expanded subdominant CD8+ T cell populations in the knockout-primed mice also had a
lower overall TCR avidity and persisted into secondary memory compartment. Thus, priming
in the context of fewer epitopes recruits a broad repertoire with increased memory potential,
suggesting possibilities for vaccination protocols skewed towards minor epitopes that might,
for example, be less susceptible to immune escape.

Development and differentiation of memory CD8+ T cells in influenza infection ( % % i &
fs3cfh CD8+T Mmre v B foi 1v)

J. A. Rutigliano, M. Y. Morris, P. C. Doherty, P. G. Thomas

Department of Immunology, St. Jude Children's Research Hospital, Memphis, TN, United
States

Many questions still linger regarding the development and differentiation of memory CD8+ T
cells during influenza infection. Previously, it has been shown that an inverse relationship
exists between virus inoculum size and the CD8+ T cell response. To this end, we examined
the development and differentiation of CD8+ T cell memory populations based on specificity
and effector function in a mouse model system comparing high and low pathological
infections of influenza. Our findings reveal that viral titer was not the determining factor in
the outcome of disease. Instead, differences in CD8+ T cell inflammation and effector
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function were observed for each infection dose, and these differences correlated with disease
outcome. These phenotypic and functional analyses have revealed distinct effector memory
CD8+ T cell populations in the context of influenza infection.

This work was supported by NIH grant RO170251

Participation of Bruton's tyrosine kinase in immune response to nasal influenza vaccination
(F 4 4 Pt & FLipeps 00 PRI 2 5 0L A F )

T. Kourol, R. Iidal, T. Nagatakez, A. Arakawal, M. Ikutani3, J. Kunisawa2, H. Kiyonoz, K.
Takatsu’

'National Institute of Biomedical Innovation, Osaka, Japan, ’The Institute of Medical Science,
The Univ. Tokyo, Tokyo, Japan, *Univ. Toyama, Toyama, Japan

Introduction: Recently nasal administration of influenza vaccine has been investigated
intensively not only because this method does not require medical manipulation but also
because nasal immunization induces cross-protection to subtypes of influenza virus by
production of IgA. However mechanisms underlying formation of the cross-protection remain
obscure. Natural antibody is immunoglobulin produced by B-1 cells prior to infection or
immunization and found to have neutralizing activity to wide range of pathogens, including
all strains of influenza viruses. Therefore, we thought B-1 cells and natural antibodies might
participate in the nasal vaccine-induced cross-protection. To see if B-1 cell and natural
antibody is required for nasal immune response, we checked Bruton's tyrosine kinase (Btk)
knockout mice, which lack B-1 cells and natural antibody, for their responsiveness to nasal
influenza vaccination.

Results: In contrast to Btk+/Y controls, Btk-/Y mice were unresponsive to intra-nasally
administrated influenza HA vaccine with poly(I:C) adjuvant regarding production of anti-HA
IgA in nasal wash and anti-HA IgG in sera. On the other hand, Btk-/Y mice generated serum
anti-HA IgG after subcutaneous administration of HA vaccine with alum adjuvant.
Discussion: From these observations, we conclude that Btk is indispensable for nasal immune
response at least in this protocol but not for subcutaneous immunization. As far as our
knowledge this is the first example of participation of Btk in mucosal immunity. Further
investigation of specific role of Btk in nasal immune response, especially in induction of
cross-protection, will reveal possible target of novel nasal vaccine adjuvant.

Added advantages using plant-based vaccine strategies against AIDS and Influenza: better
immunogenicity, more heat-stable and rapid transient protein production (| * {£ 4 5 A #
R RRRE T s Wk BB AF LR R A A s R P g o 2
#)

M. E. Cueno, H. Yamato, Y. Hibi, T. Okamoto

Nagoya City University, Nagoya City, Japan

Introduction: Plant-based vaccines have grown to be an ideal method for vaccine production,
however, previous attempts to make plant-based vaccines against both AIDS and Influenza
have, thus far, failed to achieve ideal immunogenic responses and swift antigen production,
respectively. In this study, we expressed HIV-1 Tat and HINI HA-epitopes in tomato
concurrently establishing better immunogenicity and highlighting the added advantage of
plant-based production.

Methods: Plant-optimized gene constructs were introduced into tomato plant through
bombardment and transgenic tomato lines were tested for transgene expression while
observing the phenotype. Tomato extracts were introduced intradermally to Balb/c mice and
immunogenic responses were observed through ELISA and ELISPOT. Tat motifs functioning
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in tomato were determined through enzyme analysis and mutagenesis. Similarly, the potential
uses of these motifs were explored.

Results: Preferential fusion protein expression was observed in all transgenic tomato lines and
is found capable to induced both humoral and cellular immune responses in Balb/c mice.
Interestingly, we found the RGD motif functioning in tomato and allow rapid protein
production at relatively high amounts in just two weeks. In addition, we found that tomato
cytokinin oxidase is affected through the Arg-rich motif of Tat. Ironically, the Arg-rich motif
was also found to be indirectly involved in heat-stable transient protein production.
Conclusion: Expression of either HIV-1 Tat or HIN1 HA-epitopes in tomato can induce ideal
immunogenic responses. Furthermore, Tat expression in tomato showed that the Arg-rich and
RGD motifs of Tat function in tomato resulting to novel discoveries with the potential for
further vaccine applications

Development of a T-cell inducing pan-influenza vaccine (A2 %] T -im?e 34 H ez g £ w)
T. Lambe', A. van Laarhoven', T. K. Berthoud', A. Moorez, A.V.S.Hill', S. C. Gilbert'

"The University of Oxford, Jenner Institute, Oxford, United Kingdom, ?School of Pharmacy,
University College Cork, Cork, Ireland

The development of an influenza ('flu) vaccine efficacious against all strains and subtypes
represents a critical opportunity to reduce associated morbidity and mortality across the world.
Current vaccination strategies focus on inducing neutralizing antibodies against the surface
hemagglutinin protein. However, as this protein varies significantly between ‘flu strains, a
new seasonal vaccine has to be formulated yearly, dependent on international surveillance and
estimations about prevalent circulating ‘flu strains.

To circumvent these limitations, we are developing a universal T cell inducing influenza
vaccine reactive toward the highly conserved internal ‘flu proteins, NP & MI1. Already
proceeding through Phase I and Phase Ila clinical trials, this vaccine has the potential to
provide protection against seasonal human influenza (HIN1 & H3N2), swine ‘flu and any
potential HSN1 epidemic.

Current work focuses on the delineation of the protective immune responses following
vaccination and the optimisation of the regime using two immunopotent viral vectors; human
adenoviruses (Ad) and Modified Vaccinia virus Ankara (MVA). By vaccinating with these
MVA and Ad viruses, expressing NP and M1, we induce a potent CD8" T-cell response.
Understanding how these T-cell responses are generated, and manipulating their course, is
critical to the optimisation of an efficacious pan-vaccine.

A virus-like particle (VLP) vaccine for pandemic influenza A (HIN1) is safe and highly
immunogenic in humans: Phase 2 clinical study (= /& 7/n g (HINI :])%i ) :])%i HIE R
(VLP) o HA AL 2 B3 RAA RN 5 2D RFEFRTT)
C. Lc')pez-Maciasl, M. Allendez, E. Ferat-Osoriol, E. Rodriguez-Castrol, A. Tenorio-Calvol,
0. Arteaga—Ruizl, J. Talavera-Pifia’>, C. Gonzélez-Bonilla®, B. Lozano-Dubernard®’, R.
Pastelin-Palacios®, L. Arriaga-Pizano', A. Isibasi'

'Medical Research Unit on Immunochemistry, Mexican Institute for Social Security (IMSS),
Mexico City, Mexico, 2Novavax, Rockville, MD, United States, 3Epidemiology Unit,
Specialties Hospital National Medical Centre “Siglo XXI”Mexican Institute for Social
Security (IMSS), Mexico City, Mexico, *Medical Research Unit on Immunology and
Infectology Medical Centre “La Raza” IMSS, Mexico City, Mexico, ’AVI-MEX S.A. de C.V.,
Mexico City, Mexico, *Departamento de Biologia, Facultad de Quimica. UNAM, Mexico
City, Mexico
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Influenza virus A(HIN1) 2009 caused the first pandemic outbreak of the 21st century which
epicentre was Mexico. Vaccines were rapidly generated using mainly chicken egg technology.
However, only 10 million doses of these vaccines were promised for Mexico who's
population is over 112 million. We searched for new and safe technology to promptly reduce
vaccine shortage. A VLP vaccine was selected since is rapidly manufactured using genetically
engineered baculoviruses to express influenza hemagglutinin, neuraminidase, and matrix1
proteins in Sf9 insect cells. These proteins self-assemble into VLPs that resemble influenza
enveloped nucleocapsids maintaining the conformationally-dependent epitopes in a
non-infectious form. A phase 2 randomized double-blind, placebo-controlled study to
evaluate safety, tolerability and immunogenicity of 2 immunizations with 3 dose levels (5,15
and 45 micrograms) of the VLP vaccine was performed in healthy volunteers (age 18-64).
1016 volunteers received vaccines doses and placebo. Preimmune and day 14, 22 and 36
postvaccination antibody titres were measured in sera using hemagglutination inhibition assay.
Vaccine was well tolerated and safe, no serious adverse events were observed. Local and
systemic solicited events were similar between placebo and vaccinated groups. All doses were
immunogenic since day 14 postvaccination. 1 dose of 15g induced seroconversion (%>4-fold
rise) and seroprotection (%>1:40) (95%CI) of 7% and 49% for placebo and 64% and 93% for
vaccinated groups respectively. Safety was confirmed in additional 1500 volunteers. We
conclude that 1 dose of 15g-VLP vaccine is safe, well tolerated and highly immunogenic in
humans and can be used for extended vaccine programs

Treatment with specific IgY controls seasonal and pandemic influenza viruses without
interfering with the development of adaptive immunity ("4 8 £ IgY /o k% 7 41 F & 24
RRTE K EATY B R SRR Sagk/ 31 W CYEA I/ S50 9 )

K. Gronvik', R. J. Webbyz, E. Emmoth', R. Feinstein', M. G. Wallach®

'National veterinary institute, Uppsala, Sweden, “St. Jude Children's Research Hospital,
Memphis, TN, United States, *University of Technology, Sydney, Australia

Present strategies to deal with the threat of the flu pandemic include the quarantine of infected
people and animals, the use of antiviral drugs as neuraminidase and ion channel inhibitors,
and vaccines developed by pharmaceutical companies under government contracts. These
approaches have met up with difficulties and we aim to develop a new form of oral
immunotherapy using chicken IgY antibodies. Such antibodies are easy and cheap to produce,
are well tolerated in humans, and one can utilize commercial laying hens that are available
globally.

Laying hens immunized with HIN1, H3N2 or H5N1 inactivated flu viruses mount a strong
immune response, and IgY purified from egg yolks had high titers against the homologous
viral HA antigen. Intranasal administration of IgY anti- HSN1 to mice protected against lethal
infection of highly pathogenic HSN1 in 100% of the animals if administered at the same time
as or one hour prior to challenge. Interestingly, IgY against HSN1 also blocked viral invasion
by HIN1(PRS8) during in vitro and in vivo challenges, demonstrating that IgY to HSNI1 can
indeed cross protect against infection with HIN1. Furthermore, mice protected by intranasal
administration of influenza-specific IgY antibodies still developed protective immunological
memory to the virus infection measured by serum antibodies and T cell responses.

Thus IgY anti-flu can be used to control influenza viral infection without interfering with the
development of adaptive immunological memory and the heterogeneity of the IgY response to
viruses in chickens generates antibodies with broadly protective activity against influenza
viruses.
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Plant HSP70 as carrier for the delivery of plant-expressed recombinant antigens (& 47 £ i 5.
Fd 70 175 fEd & aEenE B FUR chiBEH)

G. Buriani, C. Mancini, E. Benvenuto, S. Baschieri

ENEA, Rome, Italy

Mammalian Heat Shock Protein 70 (HSP70) has potent immune-stimulatory properties due to
its natural capability to associate with polypeptides and to bind receptors expressed on cells
involved in antigen presentation (i.e. dendritic cells, macrophages and peripheral blood
monocytes). The delivery to mice of HSP70-peptide complexes (purified from infected/tumor
tissues or loaded in vitro with synthetic peptides) is able to induce the activation of innate
immunity and strong peptide-specific immune responses without the need of adjuvant. The
present study was aimed to explore whether plant HSP70 share similar properties with the
mammalian counterpart. The analysis started by modeling the plant protein and defining the
conditions that ensure maximal expression levels and optimal recovery from plant tissues.
HSP70 was purified from Nicotiana benthamiana leaves transiently expressing an antigenic
protein (Influenza A Nucleoprotein). The purification was carried out taking care of avoiding
the release from HSP70 of the polypeptides chaperoned within plant cells. The subcutaneous
delivery of the purified HSP70 to mice of different haplotype demonstrated that it is highly
effective in priming both humoral and cell-mediated immune responses specific to the plant
expressed recombinant antigen. Overall results indicate that plant-derived HSP70 shares
structural and functional properties with the mammalian homologue. Natural immune
responses are generally focused on few epitopes for both B and T cells and it is not always
easy to identify protective epitopes. This study paves the way of using vaccine formulations
based on HSP70 derived from plants expressing recombinant protein antigens to address the
issue of epitope identification.

Immunostimulating effect of Mekabu-fucoidan (derived from brown alga Undaria pinnatifida
sporophylls-mekabu-): evaluation on the basis of antibody producibility against influenza
vaccine in the elderly (Mekabu # % % pEALfafin e & TlgciT? (k¥ X & A ¥ & 4 Fun
kB w k] T3 0)

H. Negishil, M. Mori?, K. Yoshinaga3, Y. Suzuma', H. Mukai', H. Mori’, T. Kahara®, T.
Nakano® ,Y. Yamori’

'Aijinkai Healthcare Corporation, Toyonaka Aiwakai, Toyonaka city, Japan, “Mukogawa
Women's University Institute for World Health Development, Nishinomiya city, Japan,
3Riken Vitamin Co., Ltd, Tokyo, Japan

The elderly with decreased antibody producibility are known to be less responsive to
vaccination. Since basic studies in vivo indicated Mekabu-fucoidan, prepared from edible
traditional sea weed in Japan had immunostimulating effect, a double-blind randomized
placebo-controlled study was conducted in the elderly to evaluate the immunostimulating
effect.

Sixty seven subjects, 6 male and 61 female residents aged 67to 102 of our special nursing
home were randomized into 2 groups who were administered 300mg Mekabu-fucoidan or
fibersol-2, a kind of dietary fiber as placebo once daily during 1 month period after informed
consent was obtained.

They were inoculated against Influenza HA (with A-Brisbane HIN1, Uruguay H3N2, and
B-Brisbane2008) after 1 month administration of Mekabu-fucoidan or placebo, and were
checked for influenza HI antibody titers 1 month after the inoculation for the comparison with
the titers before the administration of Mekabu-fucoidan or placebo.

The Mekabu-fucoidan group showed greater rise in antibody titer than placebo after the
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inoculation of 3 types of vaccine, and inferential statistical analysis demonstrated significant
elevation of antibody titers against B-Brisbane2008 (P<0.05).

The efficacy of the influenza vaccine was evaluated in accordance with the efficacy
parameters set by European Medicines Agency, and change rate in the titers of
B-Brisbane2008 in the Mekabu-fucoidan administered group met the efficacy parameter,
demonstrating the effectiveness of Mekabu-fucoidan as an immunoenhancer, while no
sufficient antibody producibility was observed in placebo group. This study indicates that
Mekabu-fucoidan administration can improve the efficacy of influenza vaccine in the elderly.

Evaluation and optimization of a GPI-0100 adjuvanted influenza subunit vaccine in mice (
| BT 3 R GPI- 0100 i3 4 & 8 00 g B w it #)

H. Liu', J. de Vries!, W. ter Veer!, B. Coller?, J. Wilschut', A. Huckriede'

1University Medical Center Groningen, Groningen, Netherlands, ’Hawaai Biotech Inc, Aiea,
HI, United States

GPI-0100, a semi-synthetic saponin derivative, has been shown to be stable with a long
shelf-life and possess adjuvant activity that could stimulate both humoral and cellular arms of
an immune response. The incorporation of GPI-0100 into influenza virus vaccines provides a
potential way to overcome several limitations we confronted with the current available
vaccines and to help achieving the considerable demand for vaccine manufacturing for both
influenza epidemics and pandemics. Our studies show that GPI-0100 could enhance antibody
inducing capacity and cytokine (IFN-y and IL-4) secretion capacity of whole inactivated virus
(WIV), subunit (SU) and virosme (SV) based H5SN1 (NIBRG) vaccines. Remarkable immune
responses were especially identified with the adjuvanted subunit vaccines in a GPI0100 dose
dependent manner. A further dose combination study with HIN1 (A/PR8) subunit vaccine
showed that supplementation of GPI-0100 significantly enhanced the antibody titers and
could be achieved comparably even at an extremely low antigen dose (0.04 ug). All humoral
responses elicited were Th2 skewed responses. The presence of antigen itself in vaccines was
important for viral load control but the antigen dose and the presence of GPI-0100 showed no
particular influence on this aim. The dose combination of 0.04 ug HA+30 ug GPI-0100
represented the best vaccine formulation observed from the present study.

A novel combination vaccine for the control of seasonal influenza (- fa4y#|% & it g 7
TR E B

J. C. A. Cobbin, W. Zeng, D. C. Jackson, L. E. Brown

University of Melbourne, Melbourne, Australia

Induction of influenza specific neutralising antibodies is the most effective type of immunity
to combat influenza infection. Vaccination with inactivated detergent-split virus can induce
Ab-mediated protection against disease but the efficacy is low, particularly in the elderly. In
addition, protection can be compromised if the vaccine strains are a poor match with the
circulating virus as a result of antigenic drift. Significant improvements could be made if the
vaccine were to induce a cross-protective response to conserved elements of the virus.
Another improvement would be to decrease the antigen dose required to give protection. To
address these issues, we have tested a novel combination vaccine consisting of a sub-optimal
dose of the current split virus vaccine and a cross-protective T-cell inducing lipopeptide. The
lipopeptide contains Pam2Cys, which is a Toll-like receptor 2 ligand, and stimulates DC
maturation and CD4" and CD8" T cell induction to attached peptide epitopes.

Mice immunised with this vaccine showed superior levels of lung viral clearance after
challenge, compared to split virus alone. The addition of the lipopeptide to an even lower and
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non-protective dose of split vaccine, also allowed pulmonary viral clearance. Lung titres were
reduced by 10-fold for parenteral delivery of the vaccine and 1,000-fold for nasal delivery.
This immunisation strategy not only provides protection at lower doses of split virus, but
could also help in the event of a novel subtype of virus entering circulation by inducing some
level of cross-protection against strains not present in the vaccine.

Influenza virus activates inflammasomes through intracellular M2 channel (7 & :]fisi LERU
v e M2 3 if s i AR (inflammasomes))

T. Ichinohel’z, A. Twasaki'

Yale University School of Medicine, New Haven, CT, United States, 2Department of
Virology, Faculty of Medicine, Kyushu University, Fukuoka, Japan

Influenza virus, a negative stranded RNA virus causing severe illness in humans and animals,
stimulates the inflammasome through the NOD-like receptor (NLR), NLRP3. However, the
mechanism by which influenza virus activates the NLRP3 inflammasome is unknown. Here,
we show that the influenza virus M2 protein, a proton-selective ion channel important in viral
pathogenesis, stimulates the NLRP3 inflammasome pathway. M2 channel activity was
required for influenza activation of inflammasomes, and sufficient to activate inflammasomes
in primed macrophages and dendritic cells. M2-induced inflammasome activation required its
localization to Golgi and pH gradient. Our results reveal a mechanism by which influenza
virus infection activates inflammasomes, and identifies the sensing of disturbances in ionic
concentrations in intracellular vesicles as a novel pathogen recognition pathway.

This work was supported by grants from the NIH (A1062428, A1064705, A1083242).
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