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

(19) World Intellectual Property 	
_, 

Organization 	 1111111101111011101010111110101111111110111011101111111011011111101111011111 
International Bureau 	 .........Ydd_d 

...;;....:"."..,„,.1 . 
(10) International Publication Number 

(43) International Publication Date WO 2014/099931 Al 
26 June 2014 (26.06.2014) 	WIP0 I PCT 

(51) International Patent Classification: 	 (72) Inventors: GARCIA-SASTRE, Adolfo; 	16 East 96th 
A61K 39/145 (2006.01) 	A61K 39/00 (2006.01) 	 Street, New York, NY 10128 (US). PALESE, Peter; 414 

(21)  
Highwood Avenue, Leonia, NJ 07605 (US). KRAMMER, 

International Application Number: 
Florian; 64 East 97th Street, New York, NY 10029 (US). 

PCT/US2013/075697 

(22)  International Filing Date: 	
(74) Agents: CORUZZI, Laura A. et al.; Jones Day, 222 East 

17 December 2013 (17.12.2013) 	
41st Street, New York, NY 10017-6702 (US). 

(25)  Filing Language: 	 English 	
(81) Designated States (unless otherwise indicated, for every 

kind of national protection available): AE, AG, AL, AM, 
(26)  Publication Language: 	 English 	AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
(30) Priority Data: 	 DO, DZ, EC, EE, EG, ES, FL GB, GD, GE, GH, GM, GT, 

61/738,672 	18 December 2012 (18.12.2012) 	US 	HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
61/840,899 	28 June 2013 (28.06.2013) 	US 	KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 

(71) Applicant: ICAHN SCHOOL OF MEDICINE AT 	MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 

MOUNT SINAI [US/US]; One Gustave L. Levy Place, 	OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 

New York, NY 10029 (US). 	 SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 

[Continued on next page] 

(54) Title: INFLUENZA VIRUS VACCINES AND USES THEREOF 

= (57) Abstract: Provided herein are chimeric influenza hemag- 

= vw,ar,u2a 	ae_dua -H 	 glutm• m• 	(HA) 	polypeptides, 	compositions 	comprising 	the 
_ CKA1ILL , __ ML.9 - -API 	-ADM CIG111.414NS IDTVDTVLEFIIVTVIHE LC 

- - Mk I I iLILLFI- -AVR 	• 'QICIC1/11614/4r. 1-LPJECILEPrITVTIIATTI 	same, vaccines comprising the same, and methods of their use. 
F3 	 - -MIC E I AL3YI FC LA I.C1QTA.PMIDLBTATLCLOMA4PriGTINKTVFIVQ-.P.VINATET. 

- - M LS 1') I LPL- DUN:: 	VPITGNFV.131011EiANglIWIC..ADLY,YEVVTAQE- 
T/MEINTILB-0,7I 

• 
• SDQICITLIANIC=M 	DIV 

6 	
- - MEI: IVILLAIVS - -LVIC 

: 	 - - M IA I I T/AILAT -ACP 	- :DK ] 2ITZIANNSITQ IDTILEKNVTVIHSVEL EEEE 
=  - -II N`_'(.2. . VFALVAV Intl- 	-10K I CLUE...4 SNOT CVNT:,TEW3VE VVIJATET - 

S 	 --MEETRTkIAT-LA£TIF:- 	,7,,17.3 nan6.141VTD7J/MIEINVPVTOTMEL 
- - ME7RA 1 IAALLMVIPAN• 	-PDF.; 21,114 MS I 	'A ' l'ESNVPN" -  

El) 	 --M Y KVVVI1 AL WM? KG - 	-LDR: :ICEEKiANOT .  VECTIIINEWEVINATET 
=r.11 --MEITLLFAAIFL--CVK.. 	-AJ•ETCIGILETNSIDKJDTITENIINIV'ISSJEL 
= - - MERE - ILZTVLAA-STA - 	:DK] 21GYQUI3IISTI-,INTLSEcINPVIc EEL 
- E12 	 - MALY/I-ULM IS -\%0/1-1- 	-ADRICTML STNS. SEIMTILENGVP YTS E IDL 

h14 	 - - M LAI- ILVALALEHTAY SQ FENGTTGNP 1 7LGHILAVENOT8NKTLaDNIIVEV/ :P3_EL - 
- -11 N-_,-,; I : kg D/U3L$'M,}(• 	- SDI,  ] :1ZE-a1P.VAN;TrniT:,TERWEVsn4PTET 

= -Mr 'MYR 	L.G1,5 :1,.• 	-ADM 71CriLENtiSSI12VDT: TENGVPVI, 	- 
- 

	
MEL I V LIA 111PYI -IN L 	)121 2IG'1QAti,3ilic "MILLE:VW 1 GAQE 

- AIIMd_lil 	:es 	du:: 	• 

v(ResidLe Ap: 	 r?Lsidue cn:T = 
- LYDSENGTICRLICGIAFLQL3Ka7IATALLGNFECDPILPl7STr1S/IVETPriSalaICYP 

= LEETEITORY-1,-N3II FLEL3LX:5121•301LLGNTECD7LEWSLMEKEtiPtiNGLcIT 
F2 	 VQSSSIGKIMN-PEIDDC-DCTIDALILDHIMV3V/IET-IVEr ,VERSKiFS -NCO 

rESCITLPEUMS-PLRLVDG:21= INSALGSPrICDFLNGA2 -ND' ,IEF_POLVE • TCYP 
- 

EEEEt5 
LEICIENCELCaNCYKPL ILIUKSVAGNLLGNII1CDE2LNL2EWL'i1VEICUTP INSLC1T 
LEMEEERFCK1LKNAPLDLY,GCT. IRO.' 1/.3NPV_ULL.IADQS1,IS f I VEP_PI-KNG 1CYP 
,ERINIPY, CSK- 3KRTYDL KC 7 - GI :73PP;MTLEFT -Aa 	IMMO • VC IP 
fICEKHPAYOM: I? I: LE LP DCK I EAV ] YGLZITCD I F.I.E.D2G112. _ VERFSAPEGMCVP 

::, 	 Lic:ammLcparLaanILDTCTIECLIY%;NPSCDIILG3LENS/IVERSSAVNGMCYP 
- ,EST/4121ELDIE - 3RS Y 1,DI3Na-IPPIML ICTI,CDPV. LT.1T -ND"' 1131,111,s IP.- 	ZIT 

r'_- 	 !E=E4iTGSFC8INGTOP1SLZIX:FACWILGNPMCDE: :GEM'S 2 '113F:Pt-MDIG_CYP = 
E12 	 'MG :DP 17.=-CP.PLYLDPCSLF01-1 L,ATKCDLYLM,ENISYMEPREMEGVCYP 

i ICMIT(VITCSLICVS MI L':,' DCSF E,Pli VGLIPA MN PG] R. Eh/2'11i EDFAA Pal [ZIT - 
IEMIIT.DELCP2. -PL KLVDC-91X111. INgALOSPOCD F ',OD IT -1.1DVT I EP. V2AVD •TCY P 
7,27CG/DKVCTK-GKKANDLS.StnILGTT TglsFr;CDLELEET -21,'" TEERNSTD - ICYP = 

E15 	 VETNETSTYCSLIC,  IS P I ilLGIDCSF EGi.1 1 GLZSCATNIN3RERSYLIEDPNAPNT PCM 
i17 	 LEIRIRNGKLCSLNONFLDIOSCTIATAILLONPNCE.6LLEA3EWS/IKTITESAPEDLCFP 

= A(Residue Ap) 	 (Resdue CP)A 

GDP 11/IEELF:17,1J,5EVE.IFERFE IFIKEE,ENTNHICI7CVMACSII. -0KGSFYIDLLY'LT _ 
GSFNDYEELECEMLS'3VTEFERTM LF:CDRi9T'QEITTGG - MACAW. -G_NP3FFRNIIVWLT 
TM PDYA 8 LRSLVASSGTLE - -F 17 Et1FTA-T,TTONCGSCIACKS.C.-Pgt4IFF FRINILT - _ 

EEEE 
FDVPE 20.1122,1LA110:TrE - -F IM ENT. -NTVI;;;ICK0 OA MA- NVDDFFTIR LNKLV 
GDFDDITELKYLLSSTNEETKIRII=WSNMAii. WSSACPY-  0111;2FIRNVVW 
CVLNEWEELEALICECERVERFEMFIKSTgDSWTSSOVTUC_IY-SCGSFYRNLLKS__ 

HT 	 OFSVNEEALPOIRGSGGID--YETYGFTY-SGIRTNOTT:ACRR2-.7.-SSTYAEMEWLL 
,JSVEUIEELRFVF2SAASYEEIRINDYSRWNVTR2- CTSKACNASTGg2SFYRSTNWLT 
CUVENLEELRCIFSGAYS.MNIFIDET;v1NTYS 	GTSRACSN- 	-SFYRSHRVILT 11 GAT INEE1 LP.C2KIME30G1 _ 	-KMSTGETEISE ITOAMTEACPIRIC- CICID2F1'AELF34LY 

Ell 	 GTLEOEE ELRLEPS,Ai L 6FNEIFEVFTSUGWGAVNEGVTIMACKPG -GStiSTFTNIGWL 1 
C4 S :ENQEELF:SLFSE ITI:YERvElfFreTrANVTYT- GTS EA OINTEN23SFYRSHRWLT 
3ELNITNGELRIE.FSGIREPSRTEI ::?I3,10EMD- 	:17SACR.DrIGTN3FIPSILVWF I 

11 El4 	 FINDD,V,RS/LA5SCaE--PIAEW74-NOVKVEOSS8ACLRC-GRUSFFSRLNWLT 

M 
E15 	 GFYINEEALRQIIREECCID--EESKOFEY-SGIRTCGATSAMI CT-V-SSFYSEHIYLO 

A LDNMELPHLFSGVNETSRTELIK?SKKGNVLD--GVTASCLDR-GASUFTENLVWIY 
r C

El6 
Eli 	 GNEENLQILLLEMSOigrETEVELF1•.?ci6hITG-7TTIWIDWCIVE -GITSFiFITL/MIQ 

Cr 

0 \ 
FIG. lA 

© ...„.... 

11'  

Il 

© 

N 
O 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau „ 

(10) International Publication Number 
(43) International Publication Date ^ ̂  WO 2014/099931 Al 

26 June 2014 (26.06.2014) WIPO I PCT 

(51) International Patent Classification: 
A61K39/145 (2006.01) A61K39/00 (2006.01) 

(21) International Application Number: 
PCT/US2013/075697 

(22) International Filing Date: 
17 December 2013 (17.12.2013) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
61/738,672 18 December 2012 (18.12.2012) US 
61/840,899 28 June 2013 (28.06.2013) US 

(71) Applicant: ICAHN SCHOOL OF MEDICINE AT 
MOUNT SINAI [US/US]; One Gustave L. Levy Place, 
New York, NY 10029 (US). 

(72) Inventors: GARCIA-SASTRE, Adolfo; 16 East 96th 
Street, New York, NY 10128 (US). PALESE, Peter; 414 
Highwood Avenue, Leonia, NJ 07605 (US). KRAMMER, 
Florian; 64 East 97th Street, New York, NY 10029 (US). 

(74) Agents: CORUZZI, Laura A. et al.; Jones Day, 222 East 
41st Street, New York, NY 10017-6702 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
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, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 

[Continued on next page] 

(54) Title: INFLUENZA VIRUS VACCINES AND USES THEREOF 

(57) Abstract: Provided herein are chimeric influenza hemag­
glutinin (HA) polypeptides, compositions comprising the 
same, vaccines comprising the same, and methods of their use. 

GIAFLQL3KC 
•MI fLEL3.DC 

>6sid-ue. 
'IVEIPIK 
.'iHEKEKP 

m o\ o\ 
0\ 
© 

'IrVLEFm-lPSVFTSti'SWGAXrNSG"1 

• sII-:EYSP.v;:t;Fr'?TKWT\'TYT--
C-IRbf SF.TSLII-PTi^GEVLD- -

Gl'lPENLQI'LLLEMSi 

FIG. 1A 

o 
CJ 
o 
& 



WO 2014/099931 Al MIDEDIMOMOIDEIRMIERIMEHEMOMOHNHOIMI 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW. 

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GW, KM, ML, MR, NE, SN, TD, TG). 

GQ, 

(84) Designated States (unless otherwise indicated, for every Published: 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 

with international search report (Art. 21(3)) 

— 	before the expiration of the time limit for amending the 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 

claims and to be republished in the event of receipt 
amendments (Rule 48.2(h)) 

with sequence listing part of description (Rule 5.2(a)) 

of 

WO 2014/099931 Al I lllll llllllll II llllll III lllll III llll III III lllll lllll lllll lllll lllll llll lllllll llll llll llll 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, KM, ML, MR, NE, SN, TD, TG). 

Published: 
— with international search report (Art. 21(3)) 
— before the expiration of the time limit for amending the 

claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h)) 

— with sequence listing part of description (Rule 5.2(a)) 


