enabling INNOVATION

US007731972B1

http://www.patentlens.net/

a2 United States Patent

Neirynck et al.

US 7,731,972 B1
Jun. 8, 2010

(10) Patent No.:
45) Date of Patent:

(54) IMMUNOPROTECTIVE INFLUENZA
ANTIGEN AND ITS USE IN VACCINATION

(75) Inventors: Sabine Neirynck, Lokeren (BE); Willy
Min Jou, Destelbergen (BE); Walter
Fiers, Destelbergen (BE)

(73) Assignee: Vlaams Interuniversitair Instituut

Voor Biotechnologie, Zwijnaarde (BE)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 09/498,046

(22) Filed: Feb. 4, 2000
(51) Imt.CL
AG6IK 39/00 (2006.01)
AG6IK 39/145 (2006.01)
(52) US.CL ... 424/192.1; 424/186.1; 424/209.1;
435/69.1
(58) Field of Classification Search .............. 424/204.1,

424/186.1,206.1, 281.1; 435/69.1
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3,919,044 A * 11/1975 Melnick et al. ............. 435/239
5,691,189 A * 11/1997 Kurtzetal. ............ 435/254.21
5,843,446 A 12/1998 Ladd et al.

5,871,747 A 2/1999 Gengoux-Sedlik et al.

5,919,480 A * 7/1999 Kedaretal. ................. 424/450

FOREIGN PATENT DOCUMENTS

AU 49273 90 8/1990
AU A-49273/90 8/1990
WO WO 92/22575 12/1992
WO WO 94/06472 3/1994
WO WO 98/23735 6/1998
woO WO 99/07839 2/1999
woO WO 01/49886 7/2001
woO WO 01/49886 A2 7/2001
WO WO 01/59886 A3 7/2001
OTHER PUBLICATIONS

Dorland’s Illustrated dictionary. 1994, 28th edition. Philadelphia;
WB Sauders Company, p. 1254.*

Fields et al. Virology, 3rd edition 1996. Philadelphia; Lippencott,
Williams, and Wilkins, pp. 1400 and 1417 *

Cruse et al. (Illustrated Dictionary of Immunlogy. 1995. CRC Press,
Boca Raton, pp. 46 and 229.*

Estabrook et al. J Invest Surg 1989; 2 (3): 211-22, abstract only.*
Gray et al. Protein Science. 1998; 7 (11): 2359-73, abstract only.*
Zebedee et al. Journal of Virology. 1988; 62 (8): 2762-2772.*
Slepushkin et al. Vaccine. 1995; 13 (15): 1399-1402.*

Heinen et al. Journal of General Virology. 2002; 83: 1851-1859.*
Thimme et al. Virology. 1995; 211: 296-301.*

Jegerlehner et al. Journal of Immunology. 2004; 172: 5598-5605.*
Chen et al. Vaccine. 2001; 19:1446-1455.*

Zharikova et al. Journal of Virology. Jun. 2005; 79 (11): 6644-6654.*
Sunstrom et al. Jon Channels Formed by NB, an Influenza V Virus
Protein, J. Membrane Biol. 1996, 150:127-132.*

van de Guchte et al., Applied and Environmental Microbiology, 1989,
55(1):224-228 %

Pouwels et al, “The Potential Of Lactobacillus As A Carrier For Oral
Immunization: Development And Preliminary Characterization Of
Vector Systems For Targeted Delivery Of Antigens”, The Journal of
Biotechnology 44:183-192 (1996).

Sansom et al, “Influenza Virus M, Protein: A Molecular Modelling
Study Of The Ion Channel”, Protein Engineering 6:65-74 (1993).
Tosteson et al, “Reconstruction Of The Influenza Virus M, Ion Chan-
nel In Lipid Bilayers”, The Journal of Membrane Biology 142:117-
126 (1994).

Heinen, et al., “Vaccination of pigs with a DNA construct expressing
an influenza virus M2-nucleoprotein fusion protein exacerbates dis-
ease after challenge with influenza A virus”, J. of Gen. Virol.
83:1851-1859 (2002).

Lamb et al., “Influenza Virus M, Protein Is an Integral Membrane
Protein Expressed on the Infected-Cell Surface”, Cell., 40:627-633
(1985).

Fanetal., Preclinical study of influenza virus A M2 peptide conjugate
vaccines in mice, ferrets, and rhesus monkeys, Vaccine 22:2993-3003
(2004).

Monto, et al., Clinical Signs and Symptoms Predicting Influenza
Infection, Archive of Internal Medicine, 160:3243-3247 (2000).
Opposition Letter dated Sep. 4, 2006 to European Patent No. EP 0
996 717 B1.

Notice of Opposition to European Patent No. EP 0 996 717 B1 dated
Sep. 5, 2006.

Opposition Letter dated Sep. 5, 2006 to European Patent No. EP 0
996 717 B1.

Opposition Letter dated Sep. 7, 2006 to European Patent No. EP 0
996 717 B1.

Slepushkin et al., Vaccine, vol. 13, No. 15, pp. 1399-1402, 1995
“Protection of Mice Against Influenza a Virus Challenge by Vacci-
nation with Baculovirus-Expressed M2 Protein”.

Pouwels et al., Journal of Biotechnology 44 (1996) 183-192 “The
Potential of Lactobacillus as a Carrier for Oral Immunization: Devel-
opment and Preliminary Characterization of Vector Systems for Tar-
geted Delivery of Antigens”.

(English version) Insertie Van Nucleoproterne T-Cel Epitoop Van Het
Influenza A Virus in Het M2-Hepatitis B Core Fusie-Eiwit, by Bart
Bamps, Promotor: Professor Willy Min Jou, Begeleider: Sabine
Neirynck, Laboratorium voor Moleculaire Biologie VIB,
Universiteit GENT, Academicjaar 1996-1997, Academic Degree
obtained Jul. 2, 1997.

(English version) Een Expressieplasmide Leidend Tot De Presentatie
Van Influenza M2 Eiwitepitopen Op Het E. Coli Celoppervlak, by
Sabine Neirynck, Promotor: Professor W. Fiers, Laboratorium voor
Moleculaire Biologie VIB, Rijksuniversiteit GENT, Academiejaar
1987-1988, Academic Degree obtained Sep. 30, 1988.

(Continued)

Primary Examiner—Stacy B Chen
(74) Attorney, Agent, or Firm—Husch Blackwell Sanders

(57) ABSTRACT

The present invention relates to an influenza antigen, com-
prising a fusion product of at least (1) the extracellular part of
aconserved influenza membrane protein (e.g., M2) or a func-
tional equivalent thereof and (2) a presenting carrier. The
presenting carrier may be a (poly)peptide or a non-peptidic
structure such as glycans, peptide mimetics, and synthetic
polymers. The invention further relates to methods of making
and using the antigen, and to influenza vaccines comprising
the antigen and optionally one or more excipients.
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