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Introduction:

The spontaneous emergence of HP H5N1 and H7N7 and the high mutation rate of influenza viruses point out that a correct prediction of new HPAIV is impossible. A comprehensive surveillance and antigenic knowledge of all
circulating reassortants between thelé heamagglutinin and 9 neuraminidase subtypes will lead to a more efficient preparedness for new highly pathogenic strains, irrespective of the subtype they will be. In this study, we present a
first set of data about the repertoire of subtype-specific and intersubtype-conserved epitopes of haemagglutinin proteins derived from different avian influenza virus subtypes (A/tufted duck/Switzerland/V504/06(H5N1) (HP),

A/duck/Cz/56(H4NG) (LP), A/mallard/Switzerland/WV4060166/2006(H12N2) (LP) relevant for further examination in differenti

Genetic relationship of HA full-length coding Methods: Make-up of recombinant

lal diagnostics and multivalent vaccination approaches.

Results: Purification of baculovirus-expressed recombinant haemagglutinins. The purified

region among all 16 subtypes of influenza virus. haemagglutinin.

proteins were used to Immunise rabbits.
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Results: Results: Epitope reactivity for each membrane shown as integrated intensity (arbitrary units) or normalised in %, (highest value set as 100%).
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Results: Semi-quantitative analysis of the reactivity of linear epitopes on PepSpot Results: Identification of HA subtype-specific epitopes, based on the substraction of the
membranes with their corresponding (homologous) rabbit antisera. heterologous from the homologous sera signals. H12
Integrated intensities (dot blot) 100 >70%
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_HSN1 HP MEKIVLLLAI VSL-VESDOI CIGTHANNST EQvDTIH-QDIL EETHNGELCD LDGVEPLILRE DCSVAGWLLG NPMCDEFLMY PEWSYIVEKI NPANDLCYPG NFNDYEELKH LLSRINHFEE _HSN1 HP MEKIVLLLAI VSL-VESDQI CIGYHANNST EQVDTIMEKN VTVTHAQDIL EETHNGELCD LDGVEPLILE DCSVAGWLLG NPMCDEFLNV PEWSYIVEKI NPANDLCYPG NFNDYEELKH LLSRINHFEE
_H4N&_LF QNYTGHPVI CMGHHAVANG TMVETLADDO VEVVTLQELY ESQNLPELCE SPL-RLVDGQ TCDIINGALG SPGCD-HLMG AEWDVFIERP NAV-DTCYPF DVPEYQSLES ILANNGKFEF _H4ME_LP QNYTGNPVI CMGHHAVANG TMVETLADDQ VEVVTAQELV ESQNLPELCP SPL-RLVDGQ TCDIINGALG SPGCD-HLNG AEWDVFIERP NAV-DTCYPF DVPEYQSLRS ILANNGEFEF
_H1zNz LF MEKFIVLSII LTTGLAYDKI CIGYQTNNST mTLIEQI'-I VPVTQVEELV HGQUVNFILCS TELGSPLVLD DCSLEGLILG NPECDLYLNG REWSYIVERP KEMEGICYPG SIENQEELRS LFSSIEKYER _H12N2 LP MEKFIVLSII LTTGLAYDKI CIGYQTMNST HEUBMEIECN VPYTOVEELY HGQVNPILCS TELGSPLVLD DCSLEGLILG NPKCDLYLMNG REWSYIVERP KEMEGICYPG SIENQEELRS LFSSIKKYER
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_HEN1 HP IQIIPESSWS DHEASSGVES A):P?—QGRSS FFENVVWLIK KDN-AYPTIK RSYNNTHOED LLVLWGIHHP NDAAEQTRLY QNPTTYISVG TSTLHNQRLUP KIATRSKVNG QSG.FFI-IT ILKPNDLINF _HSN1 HP IQIIPKSSWS DHEASSGVSS ACPY-QGRSS FFRNVVULIK EDN-AYPTIE RSYNNTNQED LLVLWGIHHF NDALEQTRLY QNPTTYISVG TSTLNORLVFP KIATRSKVNG QIGRMEFFWT ILEPNDALINF
_H4N&_LF IA——EE-KQI‘-IGKSG .ﬁ.c.mmr: FFNRLNWLVE SDGDAYPLON .II'-]'I'-IGDT|A RLYIWGVHHF STDTEQTNLY ENNPGRVIVS THETSQTSVWE I'-IIGS- QIGRWSXYWT IVEPGDLVWE _H4N6& LP IA--EEFQWN T-VEQNGKSG ACKR-ANVND FFNRELNWLVE 3DGDAYPLON LTEINNGDYA BLY¥IWGVHHF STDTEQTHLY KNNPGRVTVS THETSQTSVVFP NIGSGPLVRG QSGRVSXYWT IVEPGDLVVF
_H1zNz LP WENFDFTEWN --VTYTGTSK ACNNTSNOGS FYRSMEWLTL KSG-QFPVQT DEYENTRDSD I TSDEQWELY KNP SFRP NIGPRPLIRG QOQGRMDY¥WL VLEPGOTVEI _H1zN2 LP VENFDFTEWN --VTYTGTSE ACNNTSNQGS FYRSMRULTL K3G-QFPVQT DEYENTRDSD IVEIIGIHEENEISDEGY LY FKIHNSNSSUIINE [NRSFRP NIGPRPLIRG QOGRMDYYWA VLEPGOTVEI
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_HEN1 HF ESNGNFIAPE NAYKIVKKGD STIMNKSELEY GNCHNTECQTF IGAINSSMPF HNIHPLTIGE CPKYVKSNREL VLATGLRNSP QGERRRKKRG LFGLILAGFIE GGWQGMVDGH YGYHHSNEQG SGYLLDEEST _H5M1 HF ESNGNFIAPE NAYKIVKKGD STIMKSELEY GNCNTECQTF IGAINSSMPF HNIHPLTIGE CPEYVKSNRL VLATGLENSF QGERRREKRG LFGAIAGFIE GGWQGHMVDGY YGYHHSMNEQG SGYAADKEST
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_HiN1 HP  QEALAIDGVTNE VNIIIDEMNT QFEAVGREFN NLERRIENLN EEMEDGFLDW WTYNAELLVL MENERTLDFH DSNVENLYDE VRELOQLEDMNAE ELGHNGCFEFY HRCDNECHMES VENGTYDYPQ YSEEARLERE
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_H4N6 LP  QAATDOQINGE LNELIEETND EYHQIEKEFE OVEGRIQDFE EHVEDTEIEL WSYNAELLWVA LENQHTIDVT DSEMMNELFER VRERQLRENAE DEGHNGCFEIF HECDNNCIES IBNGTYDHDI TRDEAII\.

_H1ZWNe LP QEAIDNMONE LNWNVIDEMWE QFEVVEHEFS EVESRINMIN SKIDDQ‘ WAYNAELLVL LENQETLDEH DANVEMNLHDE WERVLEENAT DTGDGCFEIL HECDDGCHMDT IEKNGTYNHQD "EEEE-
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_H12NZ LF

_H5MN1 HP EISGVELEST GTYQILSIYS TVASSLALAT MVAGLILWMC SMNGSLQCRIC I _HSN1 HF
_H4N6 LP QIQGVELTOG YED _H4ME_LP
_HizN:z LF _‘S:'K _H1zNZ LF
< |inear epitopes are detectable in H5, H4 and H12, in both the HA1 and HA2 ectodomain < sub

% H4 shows most epitopes with homologous serum & sub
% the strongest reactive linear epitopes are subtype-specific (compared with the alignment to the

right) and their localisation is not inter subtype-conserved

Discussion:
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QEATIDGVTHNE VNITIIDEMWT QFEAVGREFN NLERRIENLMN EEMEDGFLDV WTYWAELLWVL MEWNERTLDFH D3NWVENLYDE VRELOLEDMNAE ELGNGCFEFY HRCDMNECMES VENGTYDYPO YIEEARLERE

QAATDOQINGE LNELIEETHWD EYHQIEEEFE OVEGRIQDPE EHVEDTEIEL W3IYMAELLWA LENQHTIDVT DIEMHNELFER VEROLEENAE DEGHNGCFEIF HECDHNNCZCIES IRNGTYDHDI YRDEAINMEF

QELIDNMQNE LNNVIDEMNE QFEVVEHEFS EVESRINMIN SEIDDQETDEMMASNEELLVL LENORIBBES DANVENLHDE VERVLEENLI DTGHECHEGENHREDDG MDT IKNGTYHNHODNGBEESREERG
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QIQGVELTQE TED

BENGVELEEN STYE

type-specific linear epitopes are present in H5, H4 and H12 in the HA1 and HA2 ectodomain
type-specific linear epitopes in H5, H4, H12 react moderately to strongly in homologous

system, (compared with the alignment to the left)

% as shown by peptide scanning, linear epitopes are present in HA1 and HA2 ectodomains of H5, H4 and H12, most of them in HA1
<= subtypes differ in the number of specific linear epitopes; localisation of subtype-specific epitopes is not conserved among the subtypes tested

- sera against tested subtypes vary in cross-reactivity (reactivity to and number of detected epitopes)
+- the conclusion of Green et al. (1) "Twenty peptides ...

of the HA1 molecule of the influenza virus were synthesized...

18 peptides did not correspond to the known

antigenic determinants of the hemagglutinin molecule” seams to be not valid as a general argument against linear peptides tested with sera against folded recombinant HA

<~ our data support a recent report indicating the existence of reactive linear epitopes (2)

<= our results show, that linear epitopes are detected by polyclonal sera derived from rabbits immunised with native recombinant AlV haemagglutinin

<= Impact of inter subtype-conserved epitopes on vaccine development and of subtype-specific epitopes on d

References:

Ifferential diagnostics has to be evaluated

1. Green, N., Alexander, H., Olson, A., Alexander, S., Shinnick, T.M., Sutcliffe, J.G., Lerner, R.A. (1982). Immunogenic structure of the influenza virus hemagglutinin. Cell 28: 477-487.
2. Shen, S., Mahadevappa, G., Oh, H.-L. J., Wee, B.Y., Chaol, Y.-W., Hwang, L.-A., Lim, S.G., Hong, W., Lal, S.K., Tan, Y.-J. (2008). Comparing the antibody responses against recombinant
hemagglutinin proteins of avian influenza A (H5N1) virus expressed in insect cells and bacteria. J Med Virol 80:1972-1983.



