wo 2014/085616 A 1[I N0FV 0O O O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/085616 A1l

5 June 2014 (05.06.2014) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
CO7K 14/11 (2006.01) A61K 38/16 (2006.01) kind of national protection available): AE, AG, AL, AM,
A61K 39/145 (2006.01) CI2N 15/44 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21 Tnternational Aoplication Number- BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/US2013/072279 HN, HR, HU, ID, IL, I, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
27 November 2013 (27.11.2013) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
) OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(25) Filing Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(26) Publication Language: English ?’V’ IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(30) Priority Data: . L
61/730,186 27 November 2012 (27.11.2012) ys (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): UNIVER- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
SITY OF PITTSBURGH-OF THE COMMON- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
WEALTH SYSTEM OF HIGHER EDUCATION TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
[US/US]; 200 Gardner Steel Conference Center, Thackeray EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
and O'Hara Streets, Pittsburgh, PA 15260 (US). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
(72) Inventors; and Eli/}, 18[?1)11\/[(}]{3 FIiIEBJ,SIiF:FgG:Fg)L CM, GA, GN, GQ, GW,
(71) Applicants (for US only): ROSS, Ted, M. [US/US]; 8055 i i P e ’
Plantation Lakes Drive, Port St. Lucie, FL 34986 (US). Published:

74

CARTER JR,, Donald, M. [US/US]; 2089 SW Bayshore
Blvd, Port St. Lucie, FL 34984 (US). CREVAR, Corey, J.
[US/US]; 3902 SW Wycoff St, Port St. Lucie, FL 34953
(US).

Agent: CONNOLLY, Jodi, L.; Klarquist Sparkman, LLP,
One World Trade Center, Suite 1600, 121 SW Salmon
Street, Portland, OR 97204 (US).

with international search report (Art. 21(3))
with sequence listing part of description (Rule 5.2(a))

(54) Title: COMPUTATIONALLY OPTIMIZED BROADLY REACTIVE ANTIGENS FOR HIN1 INFLUENZA

FIG. 9A

Singapore/6/1986 Week 14

COBRA Method X-1 (1918-2012) week 14 HAI - X-1

Chile/1983 Week 14

-

HAI Titer Log 2

Puerto Rico/8/1934 Week 14 Brazil/1978 Week 14

Fort Monmouth/1/1947 Week 14

Texas{36/1991 Week 14

New Caledonia/20/1999 Week 14
Solomon Island/2006 Week 14}

Beijing/1995 Week 14 Brishane/59/2007 Week 14

California/07/2009 Week 14

Vaccine

(57) Abstract: Described herein is the generation of optimized HIN1 influenza HA polypeptides for eliciting a broadly reactive im-
mune response to HIN1 influenza virus isolates. The optimized HA polypeptides were developed through a series of HA protein
alignments, and subsequent generation of consensus sequences, based on selected HIN1 viruses isolated from 1918-2012. Provided
herein are optimized HIN1 HA polypeptides, and compositions, fusion proteins and VLPs comprising the HA polypeptides. Further
provided are codon-optimized nucleic acid sequences encoding the HA polypeptides. Methods of eliciting an immune response
against influenza virus in a subject are also provided by the present disclosure.



