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100021 The present invention relates to virus-like particles. More
specifically, the present invention is directed to virus-like particles
comprising chimeric influenza hemagglutinin, and methods of producing chimeric
influenza virus-like particles. BACKGROUND OF THE INVENTION to[0003) Sauer= is
the leading cause of death in humans due to a respiratory virus, and during
"flu season", ills estimated Mat 10-20% of the population worldwide may be
infected, leading to 250-500,000 deaths annually. 100041 The current method of
combating influenza in humans is by alums! vaccination. The vaccine is usually
a combination of several strains that are predicted to be the dominant strains
S 5for the coining tlu-season, however the number of vaccine dose; produced
annually is not sufficient to vaccinate the world's population. For example.
Canada and the United-States iltitain enough vaccine doses to immunize about
one third of their population, and in Europe, only about 17% can be vaccinated
given current production -- in the face of a worldwide flu pandemic, this
pioduction would he insufficient Even lithe necessary annual production 20
could somehow be met in a given year, the dominant strains change from year to
year, thus stockpiling at low-need times in the year is not practical.
Economical, large scale production elan effective influenza vaccine is of
significant interest to government and private industiy alike. 10005)
Influenza iiaernagglutinin (RA) surface giycoprotein is both a
receptor-binding and 25membrane fusion protein. It is a trimer of identical
subunits, each containing Iwo disulphide- linked polypeptides, RAI and ITA2,
that arc derived by proteolytic cleavage el a precursor, RAO, that has a
signal peptide sequence at its N-terminus and a membrane anchor sequence at
WO 2010/14S511PCPCA2010/000983 Us C-terminus. Cleavage to form HA! and HA2
generates the N-terminus of the smaller poiypeptide, HA2, which has the
membrane anchor sequence at is C-terminus. Cleavage is required for membiune
fusion activity but not for immunogenicity. The 1IA2 N-terminal sequence is
called the 'fusion peptide' because cleavage at similar hydrophobic sequences
is also required for the activity of other virus fusion proteins, and because
20-residue synthetic peptide analogues of the sequence fuse membranes in
Vitro. (00061 Generally, The surface of the globular 'head comprises several
flexible loops with well-characterized and variable antigenic regions
designated as sites A, B, C, 1) and E (reviewed in Wiley et al., L987. Annu,
Rev Biochein 56:365-394). bisection or replacement of short peptide sequences
at some sites (e,g. B and E) for immunity studies have been described
(Garcia-Sastri:. et al, 1995. Biologicals 23:171-178). Epidermal growth factor
(EGP), single chain antibody (scliV) and the Fe domain of an IgG, ranging in
size from 53 to 24-6 amino acids, have been inserted at the Ni-terminal end of
a 117 and chimeras has been successfully expressed (Hatziioannou et al., 1999.
Human Gene Therapy 10:1533-153/4). More recently, 90 15and 140 amine acid
domains of Bucillus ant hracis protective antigen have been fused io the amino
terminus of a H3 (Li et at, 2005, J. Virol 79:10003-1002). Copeland (Copeland
et al., 2005. i. Virol 79:6459-6471) describes the expression of the gp120 Env
HIV surface glycoprotein on a F13 stalk, where the gp120 domain replaced the
whole globular head of HA. [00071 Several recombinant products have been
developed as recombinant influenza vaccine 20candidates. These approaches have
focused ori the expression, production, and purification of influenza type A
I-IA and NA proteins, including expression of these proteins using baculovirus
infected insect cells (Crawford et al, 1999 Vaccine 17:2265-74; Sohinisson,
1999 Vaccine 17:2073-80), viral vectors, and DNA vaccine constructs (Olsen et
al., 1997 Vaccine 15:1149-56). (00081 Production of a non-infectious influenza
virus strain for vaccine purposes is one way to avoid inadvertent infection.
Alternatively, virus-like particles ('11_,Ps) as substitutes for the cultured
virus have been investigated. VLPs mimic the structure of the viral capsid,
but lack a genome, and thus cannot replicate or provide a means for a
secondary infection, Current  Wo 2010/I INS! IPCT/CA21110/000920   tluenza VLP
production technologies rely on the co-expression of multiple viral prutelns,
and this dependence represents a drawback of these technologies since in case
oft' pandemic and of yearly epidemics, response time is crucial for
vaccination. A simpler VL.P production system, for example, one that relies on
the expression of only one or a few viral proteins without requiring
expression of non-structural viral proteins is desirable to accelerate the
development of vaccines.  00091 Enveloped viruses nay obtain their lipid
envelope when 'budding' out of the infected cell and obtain the membrane from
the plasma membrane, or from that of an internal organelle. ininammalkin or
haculovims cell systems, for example, influenza buds from the toplasma
membrane (Quart et at 2007 J. Virol S t:3514-3524). Only a few enveloped
viruses are known to infect plants tier example, members of the Tospoviruses
and Rhabdoviruses). Of the known plant enveloped viruses, they are
characterized by budding from internal membranes of the host cell, and not
from the plasma membrane. Although a small number of recombinant VLPs have
been produced in plant hosts, none were derived from the plasma ismembrane,
raising the question whether plasma membrane-derived VLPs, inchalin2 influenza
VLPs can be produced hi plants 100 101 Formation of 'ills, in any system,
places considerable demands on the structure of the proteins - altering short
stretches of sequence that correspond to selected surface loops of a globular
structure may not have much of an effect on expression of the polypeptide
itself, 20however structural studies are lacking to demonstrate the effect of
such alterations on the formation of VLPs. The cooperation el the various
regions and structures of HA ;e.g. the membrane anchor sequences, the stalk or
stem regions of the trimer that separate the globular head from the membranes)
has evolved with the virus and may not be amendable to similar alterations
without loss of 11A ti-inter integrity and VLP formation. 25100111 The
production of influenza HA V L.Ps has been previously described by the
inventors ea WO 2009/009876.  WO 2010/148511PCD:C42010/009983 SUMMARY OF THE
INVENTION' [0012] The present invention relates to virus-like particles. More
specifically, the prcsem invention is directed to virus-like particles
comprising chimeric influenza hemaggiutinin, and methods of producing chimeric
influenza hemaggiutinin virus-like particles. [0013] It isobject of the
invention to provide an improved chimeric influenza virus-like particle (VLP).
[0014] The present invention provides A polypeptidc comprising a chimeric
influenza HA comprising a stem domain cluster (SDC), a head domain cluster
(HDC) and a Mansmembrane domain cluster (TDC) wherein: the S DC comprises an
Fl, F-'2 and F subdomain; the HDC ,0comprises an 11.B, El and E2 suhdomain;
the mc comprises a Tail) and Ctail subdomaim and wherein at [east one
subdomain is of a first influenza HA and she other subdomains are of one or
more second influenza HA. The first and second influenza HA may independently
he 



selected from the group comprising HI. H3, 1-1.5 and B. Furthermore, the
polypeptide may comprise a signal peptide. PM 5] The present invention also
provides a nucleic acid encoding the polypeptide comprising a chimeric
influenza HA comprising a stern domain cluster (SDC), a head domain cluster
(}ADC) and a transmembrane domain cluster (TOG) wherein: the SIDC comprises
an F'2 and F subdrunain: the HDC comprises an Kil, El and E2 subdomaiti; the
TDC comprises a trnD and nail suhdomain; and wherein at least one
sit'actomain is of a first 20influenza RA, and the other subdomains are of
one or more second influenza HA. The nucleic acid may also encode the
potypeptide that comprises a signal peptide in addition to the SDC. HDC and
TOG as defined. 100161 A method of producing chinicric influenza virus like
particles (VLF's) in a pant is also provided, the method comprising:
a) introducing a nucleic acid encoding a chimeric influenza HA comprising a
signal peptide. a stem domain_ duster (SDC), a head domain cluster (FIDC) and
a transmernbranc domain cluster (TDC) wherein: the SDC comprises an F' E'2
and F subdomaim the HOC  WO 2010/10511PCPCA2ti 0/00983 comprises an RB, El
and E2 subdomaim the TDC composes a Tenn and nail subdomain: and wherein at
least one subclomain is of a first influenza HA, and the other SUbd011)aillS
are of one or more second influenza HA into the plant_ or portion thereof and
b) incubating the plant, or portion thereof, under condi tions that permit
the expression of the nucleic acid, thereby producing the VI-Fs. [00171 The
present invention includes the method described above wherein in the step of
introducing (step a), the nucleic acid is introduced in the plant in a
transient manner. Alternatively, in the step of intmducing (step a), the
nucleic acid is introduced in the plant and is stably integrated. The method
may thrther comprise a step of: ei harvesting the host and topurifying the
VIPs. MIS] The present invention provides a plant, or portion thereof,
comprising a chinieric influenzaor a aucleonde sequence encoding the chimeric
influenza HA, the chimeric influenza HA comprising a stem domain cluster
(SDC), a bead domain cluster (UDC) and a lransmembrane domain cluster (PDC)
wherein; the SDC comprises an F' I, F2 and F subdomain; the HOC comprises an
RB, El and E2 subdomaim the TDC comprises a -NIL) and Cull subdomain; and
wherein at least one subdomain is of a first influenla HA and the other
subdomains are of one or more second influenza HA. [00191 The plant, or
portion thereof, may further comprise a nucleic acid comprising a nucleotide
sequence encoding one or more than one chaperone protein operatively linked
to a 20regulatory region active in a plant. The one or more than We chaperon
proteins may be selected from the group comprising 1-1.500 and tisp70. [0020]
The present invention pertains to a virus like particle (VIT) comprising a
chimeric influenza HA, the chimeric influenza HA comprising a stein domain
cluster (SDC), a head domain cluster (.14DC) and a trausinembrane domain
cluster (TDC) wherein: the SDC 25comprises an PI, F'2 and F subdornain; the
14DC comprises an RB, El and 132 subdoinain; the TDC comprises a TinD and
Ctail subdoniaim and wherein at least one subdomain is of a  WO
2010/148511PCPCA20 I 0/000983 first influenza HA and the other subdomains are
of one or more second influenza LA. The VLPinay further comprise
plaru-spccific N-glycaos, or modified N-glycans. [0021] A composition
comprising an effective dose of the Vi-P as just described and a
phannaceutically acceptable carder is also provided. 110022) in an alternate
aspect of the present invention there is provided amelbod of inducing
immunity to an influenza virus infection in a subject, comprising
administering the VU' to the subject. The VU' may administered to a subject
orally, intradermally" intranasaity, intraperitoneally, intravenously, or
subcutaneously. 100231 Regulatory regions that may be operatively linked to a
sequence encoding a chimeric 0HA protein include those that are operative in
a plant cell, an insect cell or a yeast cell. Such regulatory regions may
include a piastocyanin regulatory region, a regulatory region of Ribulose
1,5-bisphosphate earhoxylaselex-ygenase (RuBisC0), chlorophyll aft binding
protein (CAB) or ST-LS . Other regulatory regions include a 5' UTR, 3'
1.5112. or terminator sequences. The plastocyanin regulatory region may he an
alfalfa plastocyanin regulatory I 3region; the 5' UTR, 3'1,1IR or terminator
sequences may also be alfalfa sequences. [0024] The present invention
provides a chimeric influenza HA prilypeptide comprised of a first influenza
and a second influenza, the first influenza and the second influenza may be
independently selected from the group comprising B. H I, H2,143,114, HS, H6,
H7, H8,119, HIO, H 11,1112,11/3, 1-114, HI .5 and HI 6; with the proviso thzd
the first influenza and the 20second influenza are not the same in duenza
type, subtype, or of the same origin. [0025] In accordance with some aspects
of the invention, the chimeric influenza HA polypeptide comprises a signal
peptide sequence, the signal peptide- sequence may be selected Irom the group
comprising a native signal peptide sequence, an aifaifa PIM signal peptide
sequence, an influenza 145 signal peptide sequence and an influenza HI signal
peptide 25sequence  wo 2010/1-1S5 IIPCT1CA2111l1/000983 100261 The present
invention provides a method for producing a WI' containing chimeric influenza
hemagglutinin (HA) within a host capable of producing a 'VLP, including a
plant, insect, or yeast comprising, introducing a nucleic acid encoding a
Chimeric influenza HA comprising a stem domain cluster (SDC.), a head domain
cluster (PDC) and a transmembrane domain cluster (TDC) wherein: the SDC
comprises an Fl, F2 and F subdomaim the HDC comprises an RB, El and E2
subdomain; the TDC comprises a TinD and Clad subdondaim and wherein at least
one subdomain is of a first influenza HA and the other sulxIornains are of
one or more second influenzainto the host, and incubating the host under
conditions that permit the expression of the nucleic acid, thereby producing
the VLF's. (0027] The produclion of VLPs in plants presents several
advantages over the production of these particles in insect cell culture.
Plant lipids can stimulate specific immune cells and enhance the immune
response induced. Plant membranes are made of lipids, phosphatidylcholine
(PC) and phospliatidylethanolamine (PE), and also contain glycosphingolipids
that arc unique to plants and some bacteria and protozoa. Sphingolipids are
unusual in that they arc not esters of glycerol like PC or PE bin rather
consist of a long chain amino alcohol that forms an iunide linkage to a fatly
acid chain containing more than IS carbons. PC and PE as well as
glyeosphingolipids can bind to CD I. molecules expressed by mammalian immune
cells such as antigen-presenting cells (APCs) 111cc &nu-ilk cells and
macrophagos and other cells including 13 and T lymphocytes in the thymus and
liver. 20Furthermore, in addition] to the potential adjuvant effect of the
presence of plant lipids, the ability of plant N-giycans to facilitate the
capture of glyeopromin. antigens by antigen presenting cells, may be
advantageous of the production of chimeric VIPs in plants. Without wishing to
be bound by theory, it is anticipated that, plant-made chimeric, VtiPs induce
a stronger immune reaction than chimeric 'vI..Ps made in other manufacturing
systems and that die immune reaction induced by these plant-made chimeric
VI,Ps is stronger when compared to the immune reaction induced by live or
attenuated whole virus vaccines, f0028] Contrary to vaccinesinade of whole
viruses, chimeric '/T.P,s provide the advantage as they are non-infectious,
thus resitioive biological containment is not as significant an issue as it
would be working with a whole, infectious virus, and is not required for
production. Plant-  WO 2010/] -ISM 1PCPCA2010/000983 made chimeric. `iiLPs
provide a further advilmag,e again by allowing the expression system to he
g,rown in a gmenhou,se or field, thus being significantly more economical and
suitable for 5c:tie-up. tC10293 Additionally, plants do not comprise the
enzymes involved in synthesizing and adding sialic acid residues to proteins.
VLPs may be produced in the absence of neoraminidase (NA), and there is no
need to co-express NA, or to treat the producing cells or extract with
sialidase neuraminidase), to ensure Vl2 production in plaids 



[0030j This summary of the invention does not necessarily describe all
features of the invention of the invention, 10 BRIEF DESCRIPTION OF TIM
DRAWINGS [00311 These and other features of the invention will become more
apparcnr from the following description in which reference is made to the
appended drawings wherein: [0032] Figure I A show; a schematic diagram of HA
subdomains. SP: signal peptide. F'1, 12. and Fi fusion subciomains; RB:
receptor-binding subdomain. El and E2: esterase subdomains. 15TIVIDICTi
transmembrone and cytoplasmic tad subdomains. Figure 18. shows schematic
respresentations of plastocyanin-based expression cassettes (construct
numbers: 774, 540, 660, 690, 691. 696) for the expression of
hernagglinininAltliisband59/2007 (Ii I/6), hemagglutinin 111 A/New
Caledonia/20199 (I11./NC) and hemagglatinin H5 A/Indonesia/5/05 (1-15/indo)
in native and chimeric forms. ?taste pro: alfalfa plastoeyanin pmmoter, Nast
ter 20alfalfa plasiocyanin terminator, SP: signal peptide, P.13:
receptor-binding subdomain, El -RB- E2: esterase and receptor-binding
subdornains, TMD/CT: transmembrane and cytoplasmic tail subdomains. POI:
aifalfa protein disulfide isomerase. Figure IC shows the amino acid sequence
alignment superimposed with a structural alignment for several influenza liAs
(13/Florida/4/2006 (BF!arida), SEQ to NO:94 (GenBank Accession No. ACA 3.34
93. 2:5Blitiaysia250612004SFQ -N0:95 (GenBank Accession No.  i;1-I1/B6
(A-Brisbane), SFQ ID NO:96 (GenBank Accession No. )E12 87 50. HI ,A/Solomon
Islands/3/2006SEQ LU NO:97 (GenBank  WO 2040/14851iPC-17( A2Iiiii/0000s3
Accession No, ABIi 9i 0 9 1; ; HI/NC (A-NesiriCal)., SEQ in NO:98 (GeriBank
Accession No. AAP 3 4 32 . 11.; 112 A/Singapore/I/1957 (A-Singapore), SEQ ID
N0:99 (GenBank. Accession No. AAA6i 366.1 : 1-13 Ai7Brisbane/10/2007
(A-Brisbane), SEQ ID NO:100 (GenBank Accession No. A012631 8 . ; H3
A/Wisconsin/6712005(A-WCN), SEQ NO:101 (GenHatik Accession No. A5037599.1);
H.5 A/Anhui/1/2005 (A-Anhul), SEQ ID NO: 102 (GenBank Accession No. .A88
180.1); 115 A.Nietnam/1 194/2004(A-Victriam), SEQNO:103 (GenBank Accession
No. ACR48874.1);115-Indo, SEQ 10 NO:104 (GenBank Accession No. ABW06)08.1.
The boundaries between the F1, Esterase 1, Receptor binding, Esterase 2, F'2,
Peptide luision.INTD/CT subdemains, and di-sultide 10b6dges are indicated.
[0033] Figure 2 shows the amino acid sequence of the indicated subdomains of
eli1merie HA expressed with, upper panel, constructs 690, 734 (SEQ ID NO:
Il), 696 (SEQ ID NO: 1 12), and lower panel, 691 (SEQ ID NO: 1 13. Amino
acids I -92 of SEQ ID NO: ID is the 17' LI-E) domain of 115/Ind(); amino
acids 93-263 is an R.I3 head domain of Ell/Brisbane and aznino isacids
264-552 is an E2+F'2 domain of 115/Inclo. Amino acids 1-92 of SEQ ID NO: 112
is the F'1=t1 domain of 115/Nt]; i'imino acids 93;301 is an RB head domain or
115/Indo and amino acids 302,586 is an E2+F'2 domainI TiNC. Amino acids 1-42
of SEQ ID NO: 113 is the F'l domain of 11511.ndo; amino acids 43-273 is an
El- 103-E2 head domain of I-1 1/Brisbane and amino acids 274-552 is an F'2
domain of H5/Mlim 20[0034] Figure 3 shows the amino acid sequence of the
coding region of constructs 690 and 734 (SEQ. ID. NO. 80) comprising an KB
suhdomain of R1/Bri, an 1-15/Indo signal peptide, and a stem domain complex
(S DC) comprising an U5/ludo F'I, EL, E2, F'2 and F subdoinaMs. 100351 Figure
4 shows the amino acid sequence of- the coding region of construct 691 (SEQ.
D. NO. SO comprising HI/Sri head domain complex (HOC) compming El. RB, E2, an
1-1511.ndci signak peptide, and 14.51Indo stein domain complex (SDC)
comprising R5/Endo F'2 and F subdomains.  (00361 Figure 5 shows the amino
acid xequence of the coding region of construct 696 (SEQ, ID. NO. 32)
comprising an RE subdornain of 1-15/Indo, a PD[ signal peptide, and HI/NC
stem domain complex comprising VI, El1 E2 and F2. 100371 Figure 6 shows an
immunoblot analysis of expression of H t /Br' in native corm, cortsu:uci 774
(comprising IIIconstmct 692 (comprising the head domain complex (HOC) of
Ill/f3ri), and construct 690 (comprising the all sub domain of HI /Br; ['used
with I-ISLIndo stem domain complex (SDC) in plants. For each construct, total
pmiein xxtracts from 3 separate plants were analyzed. Twenty micrograms or
protein were loaded for each plant analyzed. The Western blot was revealed
with anti-HA monoclonal antibodies (anti 1-11- inBrisbane; Fll 10450).
Construct 774 expresses HI/Bd with the native sig,nal peptide of I-111Bri;
constructs 690, 691 express the HA with the native signal peptide of
I-15/Indo. [0038] Figure 7 shows an iinmunoblot analysis of expression of
1-151[ndo in native form, construct 660 (comprising 115/Indo, or contruct 696
(comprising Ht/Indo Pi3 subcromain fused with HIPNC SDC, IT) and E7
subdomains). For each construct, total protein extracts from 3 separate
plants were analyzed. Twenty micrograms of proteins were loaded for each
plant analyzed. The Western blot \vas revealed with anti-H5 Indonesia
polyclonal antibodies OTC IT-003-005V). Construct 660 expresses H5ilndo witn
its native signal peptide: construct 696 expresses the chiineric HA with a
PDI signal peptide. 100391 Figure S shows a schematic representation of
35SCPivIViHT-based express on 20cassettes for the expression of ElliBri in
native (construct 732) and chimeric (constructs 733 and 734) forms. Construct
733, comprising PDl signal peptide and liDC, SDC and iransinembra_ne domain
complex (TDC) of HI/Bri, and contruct 734 comprising an 1-15/Indo signal
peptide, Fl, El, E2, F2, F. and an R.B from lit rfiri. 355 pro: CaMV 355
promoter, NOS ter: nopatine synthase terminator. SP: signal peptide, RB:
receptor-binding subdomain, El -RB-E2: esteruse and receptor-lainding
subdomains, IND/CT: transmembrane and cytoplasmic tail subdornains, PD!:
alfalfa protein disulfide isomerase; CP7v1V-1-IT: 5' and 3' elements of the
hyper translatable COWpita Mosaic Virus expression system  WO 201
ii4Per/CA2010/0 19S [0040] Figure 9 shows immtmoblol analysis ol expression
of H I Teri in native Conn, construct 732 (comprising 411/Bri under the
control cube 35SCP;v1V/HT-based expression cassette), construct 733
(comprising a PD( signal peptide fused with HI/Bri; under the control of the
35SCPMV/EIT-based expression ca_ssette), or construct 734 comprising an
411/Bri RB subdomain fused with an 115/Indo SDC, El and E2 subdomains, under
the control of the 35SCPNIV/HT-based expression cassette). For each
construct, total protein extracts from 3 separate plants were analyzed. Five
micrograms of pmte1n were loaded for each plant analyzed. The Western blot
was revealed with anti-ELA monoclonal antibodies (F11 10-150). (004 1 3
Figure 10 shows schematic representation of 35SCRMV/HT-based expression
tocassettes for the expression of H3 A/Brisbane/10/2007 HA (H3(Bri) and
FliFiorida/4/2006 HA (B/Flo) hernag,glutinins. Construct 736 comprisesfused
to a P131. signal peptide. Contruct 737 comprises the 113/Bri Fused to a PDI
signal peptide and an I15/Indo TMD/CT. Construct 739 comprises B/Flo fused to
a PDI signal peptide. Col:Amer 745 comprises the 13/Flo fused to a PDI sipal
peptide and an 415/Indo TMD/CT. 35S pro: CaMV 355 promoter, iSNOS ter:
nopaline synthase terminator, SP: signal peptide, RB: receptor-binding
subdomain, El-REI-E2: esterase and receptor-binding subdomisinS,'IN4DiCT:
transmembrane and cytoplasmic tad subdornains, PDI: alfalfa protein disulfide
isoinerase: CPMV-HT: 5' and 3' elements of the hyper translatable Cowpea
Mosaic Virus expression system.    [0042] Figure i I shows the thsion border
in constructs number 745 and 737. Origin of HA 20sequence is indicated by
bullet-ended arrows. Amino acids of the transrnembrane domain are
Qt1...SIXSTVA, and are preceded by amino acids that are part of the
ectodornairi. 



[0043] Figur.l. 12 shows amino acid sequence of the chimeric H5/H3 heinagglu
in (SEQ. ID. NO. 83; contruct 737) comprising a PDI signal peptide, an
ectodoinain of 113 A/Biisband 10/2007 and a TMD/CT of 145 A/Indonesia/5/2005.
25[00441 Figure 13 shows the amino acid sequence of the chimeric Hi/l3
hemaggiutinin (SEQ. ED. NO. 84) comprising an ectodomain of Binorida14/2006
and a TMD/CT of H.5 A/Indonesia/5/2005 encoded by the open reading frame in
construct number 745-  00451 Fignre 14 shows irrinnmoblot analysis of
expression of BiFlo in native form, construct 739 (comprising PD1-13510), or
with construct 745 (comprising B/Flo HOC'. and SDC fused with an 115(Incio
IDC). For each construct, total protein extracts from 3 separate plants were
analyzed. Twenty micrograms of protein were loaded for each plant analyzed,
The Western blot was revealed with anti-BA 13/Florida polyc tonal antibodies
(1511.13SC 07/356), [00461 Figure 15 shows immunoblot analysis of expression
of 1-13/13ri in native total, construct 736 (comprising PDI sp -1-1131Bri),
or with eontrcut 737 (H3iBri 140C and SCD fused with an H5lindo TDC). For
each construct, total protein extracts from 3 separate plants were analyzed.
Twenty micrograms of protein were loaded for each plant analyzed. The
)0Western blot was revealed with anti-113 Brisbane poiyclonal antibodies
(N113SC 08/124). (0047] Figure 16 shows size exclusion chromatography of leaf
protein extracts from plants infiltrated with construct number 745. Relative
protein content of elution Li-actions is presented for each fraction.
hninunodetccIion (Western blot) of hemagglutinin using anti-HA 13/Florida
polyclonal antibodies (NIBSC 07/3561 in fractions? to (5 is presented under
the graph. The elution peak of Blue Dextran 2000 is indicated by the arrow
(fraction 8). [00481 Figure 17 shows the nucleic acid sequence (SEC) ID NO:
52) of the synthesized frawnent comprising the complete H5 (A/Indonesia/5/05
(H5N I 1) coding region (including the signal peptide and The stop cocion)
flanked, in 5' by a )1indi-II site and, in 3', by a Sad site [0049) Figure 18
shows the nucleic acid sequence (SEQ ID NO: 53) of consinict 660. an HA
20expression cassette comprising an alfalfa plastocyanin promoter and 5'
liTR, hemaggiutiain coding sequence of 115 form Ailndonesia15/05 (H5N1),
alfalfa plastocyanin UTR and terminator sequences. [0050] Figure 19 shows the
nucleic acid sequence (SEO ID NO: 54) of the wild-type HI (AiNew
Caledonia/20/99 (H IN!) (GenBank acc. no AY289929) coding sequence without a
-IMO and nail.  WO 2010/148511P CDT A 2010;000983 coos II Figure 20 shows the
nucleic acid sequence (SEQ ID NO: Si) of a synthesized limo-nem
comprising(A/New Caledonia/20/99 (TI IN!) coding sequence lacking TinD and
Clair, hi the 5' region, the last nucleotides originate from PDI SP and
include a B&B. restriction site and io 3', a dual Sach/Sull site is found
immediately downstream of the ship codon. 5[00521 Figure 11 shows the nucleic
acid sequence (SF.Q ID NO: 56) of the synthesized fragment comprising the
C-ter H l (A/New Caledonia/20/99 (H1N I ) coding sequence including the TmD
and Ctai I from the Kind site to the stop codon (flanked in 3' by a dual
SadiS tut site). [0053] Figure 22 shows the nucleotide sequence for
AleCIICOg0 sdtivu mRNA for protein 10disulfide isomemse. GenBank Accession
No. Li 1499 (SEQ 11.) NO: 57). Nucleotides 32-103 encode the PDI sig,nal
peptide, [0054] 1' gum 23 shows the nucleotide sequence for
PromPlasto-PDISP-Masto 3'UTR plasmic!. Figure 23A shows the nucleotide
sequence tbr PromPlasto-PDISP (SEQNO:58). Figure 23B shows the nucleotide
sequence from Plasto 3'fiTR (S.F...Q ID NO:85). Protein isdisulfide isomerase
(PDI) signal peptide is underlined. Bglil (AGATCT) and Sad (GAGC'TC)
restriction sites used for cloning are shown in hold. [00551 Figure 24 shows
the nucleic acid sequence (SEQ ID NO: 59; construct 540) of the an HA
expression cassette comprising alfalfa plastocyanin promoter and 5' VTR,
coding sequence of the signal peptide from .PDI and of HI form .A./Nthig
Caledonia./20/99 (H1N L), 70alfalfa piastocyanin 3' LITR and terminator
sequences. HI From A/New Caledonia/2011.999 coding sequence is underlined.
10050 Figure 25 shows the nucleic acid sequence (SEQ ID NO: 60) of the
synthesized fragment comprising the complete H I (A/Rrisharie/59/07 (H (N Li)
coding region (including the signal peptide and the stop codou) Banked, ifi
5' by alfalfa piastocyanin gene sequences corresponding to the first 84
nucleotides upstream of the initial MG, startina with a Oraffi site and, in
3', by a Sad site.  WO 2010/14S511PCOCA2010M00983 [0057] Figure 26 shows the
nucleic acid sequence (SEQ ID NO: 61; construct 774) of the an RA expression
cassette comprising alfalfa plastocyanin promoter and 5' UM, hemagglutimin
coding sequence of HI form Alf3risbane/59107alfalfa plastucyauin 3' LIR and
'terminator sequence& [0055] Figure 27 shows the nucleic acid sequence of
expressione number 828 (SLIQ ID NO: 62), from Pact (upstream of the promoter)
to Asei (immediately downstream of the NOS terminator):CP!". HT 3' UTR
sequencer underlined with mutated ATCI in bold. Apa I restriction site
underlined and italic. [00591 Figure 28 shows the nucleic acid sequence (SW
lID NO: 63; construct 690) ola tochimeric F15/1-11. expression cassette
comprising alfalfa plastoeyanin promoter and 5' UTR, chimeric hemaggiutinin
coding sequence, alfalfa plastocyanin 3' l5TR and terminator sequences.
Chimeric 1-SA coding sequence is underlined. [0060] Figure 29 shows the
nucleic acid sequence (SEQ ID NO: 64; construct 6911ora chirneiic115/141
expression cassette comprising alfalfa plastocyanin promoter and 5' UTR,
15chimeric hemagglutiain coding sequence, alfalfa plostocyanin 3' LiT'R and
terminator sequences. Chimeric HA coding sequence is underlined. [0061]
Figure 30 shows the nucleic acid sequence (SEQ ED NO; 65; construct 696) of a
chimeric 1-.11/115 expression cassette comprising alfalfa plastocyanin
promoter and 5' UTR, chimeric hem:agglutinin coding sequence, alfalfa
plasuicyanin 3' UTR and terminator sequences. Chimeric HA coding sequence is
underlined. [0062) Figure 31 shows the nucleic acid sequence (SEQ ID NO: 66;
construct 732) oldie an HA expression cassette comprising the CaMV 35S
promoter, CPMV-IIT 5' UTR, hemaggiutinin coding sequence of HI form
M3risbane159/07 (HI NI), CPMV-HT 3' UTR and NOS terminator sequences. Coding
sequence of H /Bri is underlined. 251[0063] Figure 32 shows the nucleic acid
sequence (SEQ ED NO: 67) of the coding sequence. from ATG to stop, 0 C
intermediate construct number 787 -  [0064] Figure 33 shows the nucleic acid
sequence (SE9 ID NO: 68; construct no. 733) of SpPD1 HI/Bri expression
cassette comprising the CuMV 35S promoter, CPMV-HT 5' UTR, coding sequence of
the signal peptide from MI, hemaggfutinin coding sequence of I-I I form
.A/Brisbane/59/07 (EH NI), C2PMV-HT 3' UTR and NOS terminator sequences.
Coding sequence of SpPIMI-II/Bli is underlined. 



[00651 Figure 34 shows the nucleic acid sequence (SEC) ID NO: 69 construct
734) of chimeric 1151-11 expression cassette comprising the CaMV 35S
prornoler, CP?vIV-HT 5' LTR, chimeric hemagglutiuin coding sequence, CPMV-HT
Y UTR and NOS terminator sequences. Coding sequence of chimeric HA is
underlined. to[0066] Figure 35 shows the nucleic acid sequence (SEQ ID 1'40:
70) of the synthesized fragment comprising the complete H3 (A/Brisbane/10(07
(H3N2)) coding region (including the signal peptide and the stop cotton)
flanked, in 5' by alfalfa plastocyanin gene sequences corresponding to the
Grst 84 nucleotides upstream of the initial ATG. starting with a Draft site
and, in 3', by a Sacl site. 15[0067] Figure 36 shows the nucleic add sequence
(SEQ ID NCI 71; construct 736) of the an HA expression cassette comprising
the CaMV 355 promoter, CPMV-HT 5' UTR, coding sequence of the signal peptide
horn PDI, licning.glutinin coding sequence of H3 (bun A/Brisbane:10,07
(H2N3), CPMV-IIT 3' UTR and NOS terminator sequences. Coding sequence of Sp
?Di H3/13ris is underlined. 100651 Figure 37 shows the nucleic acid sequence
(SEQ 1D NO: 72; construct no. 737) of a chimeric 1-1.5/113 expression
cassette comprising the CaMV 355 promoter, CPMV-HT 5' LTIR, chimeric
hernagglutinin coding sequence, CPMV-Ifi 3' uTR and NOS terminator sequences.
Coding sequence of chimeric I-LA is underlined. [0069] Figure 38 shows the
nucleic acid sequence (5E9 ED NO: 73) of the synthesized 25fragment
comprising the complete HA (6/Florida/4/06) coding region (including the
sipal peptide and the stop codon) flanked, in 5' by alfalfa plasiocyanin gene
sequences  WO 2010/148511PCDCA2111010099S3 corresponding to the first 84
nucleotides upstream of the initialATG, starting w h a Drallt site and, in
3', by a Sae) site. [00701 Figure 39 shows the nucleic acid sequence (SEQ in
NO: 74; construct 739) of the an HA expression cassette comprising the CaMV
355 promoter, CPMV-HT 5' UTR, coding sequence of the sigial peptide from POI.
hemag:glutinin coding sequence of HA form B/F1orida/4/06, CPMV-HT 3' UTR and
NOS terminator sequences. Coding sequence of Sp PDI B/Flo is underlined.
[0071] Figure 40 shows the nucleic acid sequence (SEQ 1D NO: 75; construct
745) of a chimeric 115/B expression cassette comprising the CaMV 355
promoter, (TM-HT 5' UTR. chimeric hemagglutinin coding sequence. CPMV-HT 3'
UTR and NOS tem-Miami- sequences. Coding sequence of chimeric HA is
underlined. [00721 Figure 41 shows the nucleic acid sequence encoding WWI (Sa
76). [0073] Figure 42 shows the nucleic acid sequence (SEQNO: 77) of a
portion of construct       number R850, from Hi nd /li (in the multiple
cloning site. upstream of the promoter) to EcoRI ISimmediately downstream of
the NOS terminator). HSP40 coding sequence is underlined. [0074] Figure 41
shows the nucleic acid sequence (:SEQ ED NO: 7S) or a portion of construct
number RS60, from Hind III (in the multiple cloning site, upstream of the
promoter) to Ecorti immediately downstream of the NOS terminator). The H8P70
coding sequence is underlined. [0075] Figure 44 shows the nucleic acid
sequence (SEQ ID NO: 79) of a portion of construct 20number R870, from Hindu
l (in the multiple cloning site, 5 upstream of the promoter) to EcoR1
(immediately downstream of the NOS terminator). The HSP40 coding sequence is
in underlined italic and the HSP70 coding sequence is underlined. A)
nucleotides L-4946; B) nucleotides 4947-9493. [0076] Figure 45 shows a
schematic representation of construct number R472. -  WO 2010/148511PCT(CA
2010,4)00953 100771 Figure46 shows the disulfide bridge pattern of influenza
type A. Bridge numbering: ii ys4I-IAl-Cys13714A2, 2) Cys601-1A I -Cys72HAL 3)
Cys941-1A142ys3431-1A 4) Cys29211Al-Cys31811.A1 5) Cys I 44HA2-Cyst48HA2 and
6) Cys52HAt-Cys2771fAl. The disulfide bridges that differ between A and B
(Figure 47) subtypes are indicated with arrows. 5The numbering from mature
1-13 protein was used. 1r 0078] Figure 47 shows the disulfide bridge pattern
of influenza typo B HA. Bridge numbering: I )Cys4RAl-Cys137H_A2, 2)
Cys6014Alt-Cys72HA I , 3) Cys94.11A I - Cys143HA.1, 4) Cys2921-1A1.-Cys318HA
I 5) Cyst44HA2-Cys1481-1A2, 6) Cys52HA I Cys2771iA 7) Cys5414A I
-Cys57.1.-.1A1 and 8) Cysl 78HA I -Cys2721iA I . The disulfide 10bridges that
differ between A (Figure 46) and B subtypes are indicated with arrows. The
numbering from matureprotein was used. [0079] Figure 48 shows a schematic
diagram of domain swap fusion junctions. Figure 48A shows the fusion of RB
subdomain from HUM, H3iBri., and Et/Flo with H5/Indo SDC's, and the RB
subdomain of H5ando with HI/NC stem domain. Figure 48B shows the fusion ofEl-
15Rf3-E2 subdomains (HOC) from It1-13/Sri or Brno with El5dudo SOC, and of
H5ando HOC Milan HINC SOC. f 00801 Figure 49A sbows the nucleotide sequence
SEQ ID NO: 86) of Id I AlCaliforniaiO4/09. Alfalfa prolein disulfide
isomerase sinal peptide coding sequence is underlined and mature HI coding
sequence is highlighted in bold. Figure 493 shows the amino acid sequence
(SEQ 20ID NO: 87) of the HI AlCalifornia/04/09, Alfalfa protein disulfide
isomerase signal peptide is underlined. (008 I] Figure 50 shows an
irnmunoblot analysis of expression of115/13 chimeric bernaggiutinin
(construct number 747; comprising Hullo HOC and SDC fused with an H5lIndo
TDC:) after infiltration tif AGL1 /747 undiluted, codritiltrated wnli AOL
1/443 (empty 15vector) and co-intiltrated wish AULIA(870 (IISP401-1SP70). For
each COTISMICt. total protein extracts from 3 separate plants were analyzed.
twenty micrograms of proteins were loaded for  WO
2010/1-18511PCT/CA20101000983 each plant analyzed. The Western blot was
revealed with ii-B Florida polyclonal antibodies (NIBSC.). 10021 Figure 5 A
shows the nucleotide sequence for the 2X35S promoter sequence (SEQ NO:88).
Figure SIB shows the nucleotide sequence for construct 747 (SEQ TD N0,93)
from Pad l (upstream 35S promoter) to Mel (immediately downstream -NOS
terminator). Coding sequence of chimcric HA is underlined. 2X358 promoter
sequence is indicated in italics. DETAILED DESCRIPTION 100831 The present
invention relates toparticles. More specifically, the present JOinvention is
directed to virus-like particles comprising chiineric influenza
hemagglutinin, and methods of producing chimeric influenza 6111S - ike
particles. [0084) The following description'erred embodiment.    [DW] The
present invention provides a nucleic acid comprising a nucleotide sequence
encoding a chimenic influenza hernagglutinin (HA ) operatively linked to a
regulatory region 1.5active in a plant. tOOR61 Furthermore, the present
invention provides a method of producing virus like particles (VI"Ps) in a
plant. The method involves introducing a nucleic acid encoding a chimeric
influenza HA operatively linked to a :regulatory region active in the Oast,
into the platiii, or portion of the plant., and incubating the plant or a
portion of the plant under conditions that 20permit She expression of the
nucleic acid, ihereby producing the VL.Ps. 



[0087] The present invention flintier provides for a VLF' comprising a
chimeric influenza HA, The VIA' may be produced by the method as provided by
the present invention. 10088] By "chimeric protein" or "chimeric
polypeptide", it is meant a protein or polypeptide that comprises amino acid
sequences from two or more than two sources, for example but not limited to.
two or more influenza types or subtypes, or influenza's of a different
origin, that are fused as a single polypeptide. The chimeric protein or
polypeptide may include a signal peptide that is the same as, or heterologous
with, the remainder of the pulypepride or protein.  WO 20 rOil -Ns
IPCTOCA2010/000983 The chimeric pro c,n or chimeric potypeptidc may be
produced as a transcript from a chimeric nucleotide sequence, and die
chimeric protein or chimeric polypeplide cleaved following synthesis, and as
required, associated to form a multimeric protein. Therefore, a chimeric
protein or a chimeric polpypeptide also includes a protein or poly-peptide
comprising subunits that are associated via disulphide bridges (i.e. a
multimelic protein). For example, a chimeric polpeptide comprising amino acid
sequences from two or more than two sources may be processed into subunits,
and the subunits associated via disulphide bridges to produce a chimeric
protein or chimeric polypeptide (see Figures 46 and 47). Thy polypeptide may
be hcmagglulinin (HA), and each of the two or more than two dITI to acid
sequences that make toup the poipeptide may be obtained from different HAS to
produce a chimeric HA, or chimeric influenza HA. A chimeric HA may also
include an amino acid sequence comprising heterologous signal peptide (a
chimeric HA preprotein) that is cleaved atler or during protein synthesis.
Preferably, the chimeric polypeptide, or chimeric influenza HA is not
naturally occurring. A nucleic acid encoding a chimeric polypeptide may be
described as a "chimeric tsnucleic acid'', or a "chimeric nucleotide
sequence. A virus-like particle comprised of chimeric HA may be described as
a "chimeric VLF". [0089) The chimeric influenza HA according to various
embodiments of the present invention may comprise a stem domain complex (SDC)
a head domain complex (HDC) and a transmerubrane domain complex f,TDC), where
one or more than one subdomain of either the 20SDC, HDC or IDC is of a first
influenza HA type, subtype or from one origin, and one or more lhan one
sultdomain of either the SDC, [[DC or TDC is from a second influenza HA type,
subtype, or from a second or different origin. As ilicribed herein, the "SDC"
comprises anFl, F2 and F subdomain., the "HDC" comprises an RB, El and E2
subdomain, the -roc" comprises a TinD and (tail subdomain (IMD/C:I; see
Figures IA, 46 and 47). [0090] The term "virus like particle" (\a-LP), or
"virus- like particles" or 'Allis" refers to structures that self-assemble
and comprise structural proteins such as influenza HA protein, or chimeric
influenza HA protein. VT.Ps and chimeric VLPs are generally morphologically
and araigenically similar to virions produced in an infection, bur lack
genetic information sufficient to replicate and thus are non-infectious. VLPs
and chimeric VLPs may be produced - 19 -  WO 201 -18511PCI7CA20101000983 in
suitable host cells including plant host cells. Following extraction from the
host cell and upon isolation and further purification under suitable
conditions, VI,Ps and chimeric VL.Ps may be punfied as intact structures.
[0091] Chimeric VLPs, or VLPs, produced from influenza derived proteins, in
accordance with the present invention do not comprise Mt protein. The h41
protein is known to bind RNA (Wakefield and Brownlee, 1989) which is a
contaminant of VLP preparation, The presence of KNA is undesired when
obtaining regulatory approval for the chimeric VU product, therefore a
ethnic-fie VLP preparation lackrog RNA may be advantageous. 100921 The
chimeric VLPs of the present invention may be ['induced in a host cell that
is 10characterized by lacking the ability to stalyb.te proteins, for example
a plant cell, an insect cell, fungi, and other organisms including sponge, L;
()C kilter/31a, annelid; arthomporlat mausea, nemathelminthea, rrochelminies,
plathelminthes, chactopiatha, tentaculate, chlamydia, spirochetes,
gram-positive bacteria, cyanobacteria, archaebaeteria, or the like. See, for
example Gupta et al., 1999. Nucleic Acids Research 27:370-372; Toukach ei
al., 2007. 15Nudeic Acids Research 35:D2130-D286; Nakahara et al.. 2008.
Nucleic Acids Research 36:D368-D171. The chimeric VI.Ps produced as described
herein do not typically comprise neuranainidase (NA). However, NA may be
co-expressed with HA should VLPs comprising HA and NA be asired_ [0093) The
invention also provides VLPs comprising chimeric HA that obtain a lipid
envelope from the plasma membrane of the cell in which the chimeric HA are
expressed. For example, if the chimeric HA is expressed in a plant-based
system, the resulting VLF may obtain a lipid envelope from the plasma
membrane of the plant cell. 10094] Generally, !he term "lipid" refers to a
fat-soluble (lipophilic), naturally-occurring molecules. A chimeric VLP
produced hi a plant acconling to some aspects or the invention 25 may be
complexed with plant-derived Lipids. The plant-derived lipids may be in the
form of a lipid bilayer, and may Further comprise an envelopesurrounding the
VI-P. The plant derived lipids may comprise lipid components of the plasma
membrane of the plant where the VLP is  WO 2010/148511PCPCA211111/000983
produced, including phospholipids, iii-, di- and morroglyccrides, as well as
fat-soluble sterol or metabolites comprising sterols. Examples include
phospharidyleholine (PC), phosphatidylethauolarninc (PE),
phospliatidylinositol, phosphatidylscrine, glycosphin.k;olipids, phytosterols
or a combination thereof A plant-derived lipid may alternately be referred to
as a 'plant lipid'. Exampies of phytosterols include campesterol,
stigmasterol, ergosterol, brassicasterol, delta-7-stigrnasterol,
delta-7-avenasterol, daunosterol, sitosterol, 24- methylcholesterol,
cholesterol or beta-sitostcrol -- see, for example, Mongrand et at, 2004, As
one of skill in the art would understand, the lipid composition of the plasma
membrane of a cell may vary with the culture or growth conditions of the cell
or organism, or species, from which the cell is obtained. Generally,
beta-sitosterol is the most abundant phytosterol. [00951 Cell membranes
generally comprise lipid bilayers, as well as proteins for various functions.
Localized concentrations of particular lipids may be found in the lipid
bilayer, referred to as 'lipid rafts'. These lipid rail microdomains may be
enriched in sphingolipids and siemls. Without wishing to be bound by theory,
lipid rafts may have significant rotes in endo and exocytosis, entry or
egress of viruses or other infectious agents, inter-cell signal transduction.
interaction with other structural components of the cell or organism, such as
intracellular and extracellular matrices. i00961 The invention includes SILPs
comprising chimeric HA, of which the subdomains may be obtained from any
type, subtype of influenza virus which may infect humans, including, for 20
example, B, HI, IT2, H3, H4, H5, H6, H7, 138, H9, Hi0, 111.2., H13, U14, Hi 5
and H16 types or subtypes. In some embodiments, the influenza vinis may be of
en Hi. 113, 115 or 13 types or subtypes. Non limiting examples of ttl, 113.
135 or B types or subtypes include the A/New Caledonia/20/99 subtype (RINI
("H UNC"; SEQ 1.D NO:56), the Hi A/California 04/09 subtype (ld IN I)
("HI/Cal": SEQ Ell NO:86), the Atindonesta'5/05 sub-type (145N I)
as("1-15/1.0(10"), A/Brisbane/59/2007 ("H I/Bri"), and BiElorida.14/2006
("8/1"lo") and 113 A/Brisbane/1012001 ("113/B1i"). Furthermore. thechimeric
HA may comprise one or more subdomains of a hernagglucinin that is isolated
from one or more emerging or newly-identified influenza viruses,  WO
201048511PCTICA211 1 0/0 8983 [0097] The present invention also pertains to
influenza viruses which infect other manunals or host animals, for example
humans, primates, horses, pigs; birds, avian water fowl, migratory birds,
quail, duck, geese, poultry, chicken, camel, canine, dogs. feline, cats,
tiger, leopard, civet, mink, stone marten, ferrets, house pets, livestock,
mice, rats, seal, whale and the like. Some influenza viruses may infect more
than one host animal. [00981 With reference to influenza virus, the term
"heinaeglutinin" or "FlA" as used herein refers to a structural glycoprotein
of influenza viral particles. The structure of influenza hemagglutinin is
well-studied and demonstrates a high degree of conservation in secondary,
tertiary and quaternary structure. This stint:Aura] conservation is observed
even though the 10amino acid sequence may vary (see, for example, Skehel and
Wiley, 2000 Ann Rev Bioehena 69:531-69; Vaccaro et al 2005: which is
incorporated herein by reference). Nucleotide sequences encoding HA are well
known, and are available for example, from the BioDefensc and Public Health
Database (for example at URI;
biohealthbase.orgiCSearchthome.do?decorator=Intliteriza) or the databases
maintained by the 15National Center for Biotechnology Information (NCBI; for
example at URL:
nchi.nirtanih.govisitcsjentrel?dirmuccore&trad=search&temi-influelizal both
of which are incorporated herein by reference. [00991 The HA monomer may be
subdivided in three functional domains - a stem domain, or stem domain
cluster (SIX), a globular head domain, or head domain cluster (11DC) and a
20transmembrane domain cluster (TDC). The SDC comprises four subdomains, a
fusion peptide F, F'l and F'2 (this subdomain ruay be generally referred to
as a 'backbone' ). The TUC comprises two subdomains, the transmembrane ('MD)
and a C terminal tail (CT). The HDC comprises three subdomainsi vestigial
esterase domains El' and E2, and a receptor binding domain RF1. The SDC and
1-MC may be collectively referred to as the te,ctodomain'. A publication by
kla et al. 2002 (FMB T. 21 :b5-875; which is incorporated herein by
refernuct) illustrates the relative orientation of the various subdomains of
the SDC and FIDC in several intlueriza subly.pes, based on Xray
crystallographic structures. A schematic diauam of the subdomains relative to
N and C termini of the HAI and HA2 polypeptides is shown in Figure IA. An
annotated structural alignment of various influenza subtypes is provided in
Figure IC 



WO 2010/1-18511PCPCA201011100983 [00100]Amino acid variation is tolerated in
hemagglutinins of influenza viruses. This variation provides for new strains
that an continually being identified. Infectivity between the new strains may
vary. However, formation of hernagglutinin trinaers, which subsequently Form
VISs is maintained. The present invention, therefore, provides for a
hemagglutinin artlino acid sequence coinprising chimeric HA, or a nucleic
acid encoding a chimeric hemagglutinin amino acid sequence, that forms 'LPs
in a plant, and includes known sequences and variant HA sequences that may
develop. The present invention also pertains to the use of a chimeric HA
polyperaide comprising a TDC, SDC, and HDC. For example [be chimeric HA
protein may be HAO, or a cleaved chimeric EA comprising subdornains of HA I
and HA2 from two or more influenza types. The chimeric HA protein may be used
in the production or formation of VLPs using a plant, or plant cell,
expression system. {00101)HAO may he expressed and folded to form a !rimer,
which may subsequently assemble into VE.Ps. Cleavage of HAG yields HAT and
HA2 polypeprides linked by a disulfide bridge (sec Figures IC, 46 and 47 for
illustration of disulfide bridge patterns). For 15an infectious virus
particle, cleavage of precursor HAG is required to trigger the conformational
change of HA2 that release the fusion peptide (at the N terminus of the HA2
potypeptide) and make it available for fusion of the cell and viral
membranes. However, VLPs are nor infeehous, and cleavage of the HA into HA I
and HA2 is not required, for example, for vaccine production. Uneleaved HAO
precursor also assembles in trirrters and bud :0from plasma membrane to form
Ii/LP nanoparricles. [00102jThe HAG polypeptide comprises several domains.
The KB subdomain of the !MC comprises several loops in antigenic reMons
designated as site A-F. Antibodies that may neutralize infectious intluenza
virus are frequently targeted to one or more of these sites. The vestigial
esterase subdomains (El and E2) may have a role in fusion, and may bind
Ca-H-. The F, El and 17'2 domains interact and cooperate to form a stem,
raising the head of the HA !rimer above the membrane. A Tint) and CT may be
involved in anchoring of the folded HA to a membrane. The Trn D may have a
role in affinity of HA for lipid rafts, while the CT may have a role in
secretion of HA, while some of the cysteine residues found in the CT
subdomain may be pal mitoylated. A signal peptide (SP) may also be found at
the N terminus  WO 2010/14S511PCDCA20111/1100983 of the HAO polypepride.
Figure 2, and Tables 4 and 5 provide examples ofthe ammo acid sequences of
SP, El, P2, El, RD. E2 and F domains of some influenza virus subtypes.
[00103]Processing of anN-terminal signal peptide (SP) sequence during
expression and/or secretion of influenza hem:agglutinins may have a role in
The folding of the HA_ The term "sig,nal peptide" refers generally to a short
(about 5-30 amino acids) sequence of amino acids, found generally at the
N-terruinus of a hemaa,2giutinin polypeptide that may direct transtocatIon of
the newly-translated polypeptitle to a particular organelle, or aid in
positioning of specific domains of the polypeptide chain relative to others.
the sipal peptide of hemagglucinins target the translocation of the protein
into the endoplasinie ivticultim and to have been proposed to aid in
positioning of the hl-terminus proximal domain relative to a membrane-anchor
dornain of the nascent hemaggiutinin polypeptide to aid in cleavage and
folding of the mature hemagglutinin. [001041Insertion oil-LA. within the
e.ndoplasmic reticulum (ER) membrane of the: host silmai peptide cleavage and
protein glycosylation am co-translational events. Correct 5folding of HA
requires glycosylation of the protein and formation of at least 6 inira-ehain
disulfide bonds (see Figures 46 and 471 In Figure 46, the HA from subtype A
is shown to have 6 consented disulfide bridges per monomer. By comparison,
the monomer of B HA (Figure 47)112's seven disulfide bridges, and five of
these disulfide, bridges have a counterpart in A (reviewed in Skehel and
Wiley, 7000. Ann Rev Biochem. 69:531-569; examples of 20 structures
illustrating inn- and intennoleeular disulfide bridges and other conserved
amino acids and their relative positions are described in, for tX ample,
(Jomblin el al 20045 Science 303;1338-1842; both oF which are incorporated
herein by reference). As one of skill in the art would realize, it is
important to ensure a similar arrangement of disulfide bridges is obtained
when preparing chimeric HAs. 001051A signal peptide may be native to the
hemagglailinin, or a signal peptide may be heterologous with respect to the
primary sequence of hemagglutinin being expressed. A chimeric HA may comprise
a signal 'N.:ivid:: from a first influenza type, subty, pe or strain with the
balance of the HA from one or more than one different influenza type, subtype
or strain. 241_  WO 2010/148511PCT(CA2'1111100983 For example the native SP
of HA subtypes B 1-11, H2,113, 115, I-16., 117,119 or influenza type B may be
used to express the HA in a plant system. In some embodiments of the
nivel-Ilion, the SP may lie of an influenza type B, I-H, 1-13 or H5; or of
the subtype 1-11/Bri. HI/NC, EL5/Indo, 1-13111ri or FI/Flo. 1001061A SP may
also be non-native, for example, from a structural protein or hernaadutinin
of a virus other than influenza, or from a plant, animal or bacterial
polypepticle. A non limiting Lt.:temple of a signal peptide that may be used
is that ofalfalfa protein disulfide isomerase (PM SP; nucleotides 32-103 of
Accession No. 71 1499; SEQ ID NO: 34; Figure 17) having the amino acid
sequence: MAICNVAITGELFSLLLEVPSQ1FAEE (nucleotides 32-1M3; SEQ ID NO: 34) The
present invention therefore provides for a chimeric influenza hernagglutinin
comprising a native, or a non-native siwial peptide, and nucleic acids
encoding such chimeric hemaggiutinins. [001071Correct folding of the
hemagglutinins may be important for stability of the 15protein, formation of
multimers, formation of VLPs and function of the I-LA (ability to
hemaggItllittatet. among other characteristics of influenza bemagglutinins.
Folding of a protein may be influenced by one or more factors, including, but
not limited to, the sequence of the protein, the relative abundance of the
protein, the degree of intracellular crowding, the availability of cofactors
that may bind or be transiently associated with the folded, partially folded
or unfolded protein, the presence of one or more chaperone proteins, or the
like. [00;08]Heal shock proteins (lisp) or srcss proteins are examples of
chaperone proteins, which may participate in various cellular processes
including protein synthesis, intneellular trafficking, prevention of
mirtfolding, prevention of protein aggregation, assenthly and disassembly of
protein complexes, protein folding, and protein disaggregation. Examples of
such chaperone proteins include, but are not limited to. Hsp60,1-isp65, lisp
70, Hs-00, I-Isp100, H.sp20-30, Fisp10, Hsp100-200, lisp IOU. Hsp90. Lou,
TF55, FKBPs, cyclophilins, Clpf'. GrpE, ubiquitin. calnexin, and protein
disulfide isomerases (sec, for example, Macasio. -25--  WO 2010/
4IPCPCA20t0i000983 ALL, Cold Spring Harbor Laboratory Res. 25].59-70. 1995;
PaneII, PA. & Lindquist S, clan. Rev. Ger,et. 27:437-496 (1993); U.S. Patent
No. 5,232,1333), As described herein, chaperone proteins, for example but not
limited to Hsp40 and 1itsp70 may be used to ensure Folding of a chimeric.
IAA. [00109]Examples ofEsp70 include Hsp72 and 1--Isc73 from mammalian cells,
DnaK from bacteria, particularly myeobacteria such as Mycobacterium leprae,
Mycobacterium tuberculosis. and Mycobacterium havis (such as Bacille-Calmette
Guerin: referred to herein as I-Eitp711. DnaK from ail/crick/a coil, yeast
and other prokaryotes, and BiP and Grp78 from euicaryotcs, such as A. thabana
(Lin et al. 2001 (Cell Stress and Chaperones 6:20i-208). A 10particular
example of an Hsp70 is A. Mallow) Hsp7O (encoded by Genbank ref: AY
120747.1), ffsp70 is capable of specifically binding ATP as well as unfolded
potypeptides and peptides, thereby participating M protein foldiog and
unfolding as well as in the assembly and disassembly of protein complexes, 



[001101Examples of usp40 include Dna! from prokaryotes such as E. eoll and
15mycobacteria and En], Hall and Hsp40 from cularyotes, such as alfalfa
(Frugis et al" 1999, Plant Molecular Biology 40:397-40S). A particubr example
of an lisp40 is Al saliva Mst (.AJ000995.1 or SEQ ID NO: 76). Hsp40 plays a
role as a molecular chaperone in protein fOlding, thermololerance and DNA
replication, among other cellular activities, Figure 4! shows the nucleic
acid sequence encoding Msj1 (SEQ ID NO: 76). 20[001111Amone. Hsps, Hsp70 and
its co-chaperone, lisp40, are involved in the     .litbilization of
translating and newly synthesized polypeptides before the synthesis is
complete. Without wishing to be bound by theory, Hsp40 binds to the
hydrophobic patches of unfolded (nascent or newly transferred) polypeptides,
thus facilitating the interaction of Flsp70-AIP complex with the polypeptlde.
ATP hydrolysis lends to the formation of a stable 25complex between the
polypeptHsp70 and ADP, and release of Hsp40. The association of lisp70-ADP
complex with the hydrophobic patches of the polypeptide prevents their
interaction with other hydrophobic patches, preventing the incorrect folding
and the formation of aggregates with other proteins (reviewed in Hard, RI,
1996. Nature 381 :57 t-579). - 26 -  WO 21110/1-18511PCVCA2010/000983 [JOI
12]Native chaperone proteins may be able to Mcilitare correct folding of low
levels of recombinant pitteiu, but as the expression levels increase, the
abundance of native chaperones may become a limiting factor. fligh levels of
expression of hemagglutinin in the agroinfiltrated leaves may lead to the
accumulation of hema,gglutinin poly,peptides in the 5eytosol, and
co-expression of one or more than one chaperone proteins such as Hsp70, Hsp40
or both lisp70 and Hsp40 may reduce the level of misfolded or aggregated
hemaggiutinin polypeptides, and increase the number of polypeptides
exhibiting tertiary and quaternary structural characteristics that allow for
hemagglutination and/or fomiation of virus-like particles, SEQ TO NO: 77 is a
nucleic acid sequence of a portion of construct number R850, from HindlIl (in
the multiple cloning site, upstream of the promoter} to EcoRi (immediately
downstream of the NOS terminator.), encoding HSP40 (underlined). SEQ ID NO:
73 is a nucleic acid sequence of a portion of construct number R360, from
blitiiIM fin the multiple cloning site. upstream of the promoter) to EcoR1
(immediately downstreant of the NOS terminator), encoding IISP70
(underlined), SEQ ID NO: 79 is a nucleic acid sequence of a 15 porrion of
construct number R870, from Hinc1111 (in the multiple cloning sire, 5
upstream of the promoter) to EcoRI (immediately downstream of the NOS
terminator) encoding HSP40 (underlined italic) and HSP70 (underlined), POI
131Therefore, the present invention also provides for a method of pmducing
chimeric influenza VL:Ps in a plant, wherein a first nucleic acid encoding a
chimeric influenza HA is co-expressed with a second nucleic acid encoding a
chaperone. The first and second nucleic acids may be introduced to the plant
in the same step, or may be introduced to the Mani sequentially [00114]VLPs
may be assessed for structure and size by, for example, hernaggiutination
assay, electron microscopy, or by size exclusion ehromatop-aphy, zs1001151For
size exclusion chromatography, total soluble proteins may be extracted from
plant tissue by homogenizing (Polytron) sample of frozen-crushed plant
material in extraction buffer. and insoluble material removed by
centrifugation. Pro:Mita:ion with PEG may also be of benefit: The soluble
protein is quantified, and the extract passed through a  WO 2010/ 4
1PC-MA2011000983 Sephacryl r column. Blue Dextran 2000 may he used as a
calibration standard. Following chromatography,'fractions may be further
analyzed by innnunoblot to determine the protein complement of the fraction
[00 !lotThe present invention also provides for a plant comprising a nucleic
acid encoding one, or more than one chimeric influenza hernaggiutinin and a
nucleic acid encoding one or more than one chaperones. [001171The present
iuventton includes nucleotide sequences: [001 !8]SEQNO. 63 (construct 690; a
chimeric 1-151H1 expression cassette comprising alfalfa plastocyanin promoter
and 5' LITIZ, chimeric hernagglutinin coding sequence, alfalfa plastocyanin
3' ISTR and terminator sequences) and the underlined portion of SEQ ID NO:63
encoding SP, F'1, El of 115,Indo-RB of HUBri-E.2. F'2, F. rtvoicT of
H5/Inclo: (00119.1SEQ ED NO: 64 (construct 691; a chimeric 115,111 expression
cassette comprising alfalfa plastocyanin promoter and 5' UTR, chimeric
hemagglutinin coding sequence, alfalfa plastoeymna 3' ISER. and terminator
sequences), and the underlined portion of SEQ W NO:64, encoding SP, Fl, of
IT5illado-E I, RB.E2 of HIET3ri-P2, F, TNIEVOT of H5Tnclo; [00120)SEQNa 65
(construct 696;a chimeric HtiH5 expression cassette comprising alfalfa
plastoeyanin promoter and 5' UT12., chimeric hetnagglotinin coding
20sequence, alfalfa plastocvanin 3' UTR and tenninator sequences)and the
underlined portion of SEQ ID NO:65 encoding PD1SP-F11, El of HUNC-RB of
H5/Indo-E2, F'2, F. TivID/CT of [001211SEQ ID NO:  (construct 733; the SpPD1
El liBri expression cassette comprising the CAW 35S promoter, CPMV-HT 5 MIR,
coding sequence of the sipai peptide from POI, hemaggliainin coding sequence
of HI form A/Brisbane/59107 (11INI),  CP MV-HT 3' 1.1TR and NOS ten-Mon:or
sequinces), and the underlined portion of SEQ ID NO:68, encoding PDI SP-P),
El, RB,E2, P2, F, PAD/CT of LI [00122]SEQ ID NO: 69 (construct 734; a
chimeric H5/14 I expression cassette comprising the CaNIV 355 promoter,
CPMV-IIT 5' LITR, chimeric hemagglutinin coding sequence, CPMV-HT 3 UM and
NOS Miiiiinator sequences). The coding sequence of chimeric ILA is
underlined, encoding the same chimieric ILA as SEP ID NO:63; (.00123JSEQ 10
NO: 71 (construct 736: an FLA expression cassette comprising the CitAT'51 355
promoter, CPMV-HT 5' urft, coding sequence of the stgnal peptide from PDI,
hcmagglutinin coding sequence oft-13 form A/Brishane/10/07 (1-12N3), CPMV-HT
3' 13Th leand NOS terminator sequences), and the underlined portion of SEQ ID
NO: 7 L encoding POI SP-El, El, P,B,E2, Ft T, TMD CT of H3/Bri-, [00124]SEP
LT) NC): 72 (construct 737; a chimeric H5/H3 expression cassette 



comprising the CaMV 355 promoter, CPMV-HT 5' LITR, chimeric hernagglutimin
coding sequence, CPMV-HT 3' LITR and NOS terminator sequences), and the
underlined portion or tsSEQ ID NO:72 encoding P01 SP-Ell, El, RB,E2, F2,
17,171'10/CT of II5inclo; 1001.25]SEQ LL) NO: 74 (construct 739; an FLA
expression cassette comprising the CaMV 355 promoter, CPMV-Hi 5' (fR, coding
sixpence of the signal peptide from PD1, hemaggiutinin coding sequence of HA
form B/Florida/4/06, CPMV-I-IT 3'1.1TR and NOS terminator sequences), and the
underlined portion of SEQ ID NO:74 encoding PDI SP-F), 10El, R,B,E2, P2, F,
INDICT of flino; [00126]SEQ ID NO: 75 (construct 734; a chimeric H5/8
expression cassette comprising the CaMV 355 promoter, CP1v1V-I-IT 5' UTR,
chimeric hernagglutinin coding sequence. C:PN(131-HT 3' UTR and NOS
terminator sequences), and the underlined portion of SEQ ID 1510:75 encoding
POI SP-PI, El, R,13,E2, F'2, F of B/Flo-TND/CT of H5drado. 2.5[00127]The
present invention also includes a nucleotide sequence that hybridizes under
stringent hybridisation conditions to the underlined portions of any one of
SEQ TD -  WO 2010/148511PCT7CA2010/00t1933 NOs:63-65, 68, 69, and 71-75. The
present invention also includes a nucleotide sequence that hybridizes under
stringent hybridisation conditions to a complement of the underlined portions
of any one of SEQNOs:63-65, 68, 69, and 71-75. These nucleotide sequences
that hybridize to the underlined portions of SEQ LD NOs:63-65, 68, 69, and 7
t-75, or a 5complement of the underlined portions of SEQ ID NOs:63-65, 68,
69, and 71-75, encode a chimeric hemagglutinin protein that, when expressed
forms a chimeric VLF, and the chimeiicV12 induces production of an antibody
when administered to a subject. For example, expression of the nucleotide
sequence within a plant coil form a chimericVLP, and the chimeric VLSI may be
used to produce an antibody that is capable of binding HA, toincluding mature
HA, HAG, HAl, or HA2 clone or more influenza types or subtypes. The chimeric
VIP, when administered to a subject, induces art immune response.
1001281-Hybridization under stringent hybridization conditions is known in
the art (see For example Current Protocols in Molecular Biology, Ausubel et
al., eds. 1995 and supplements; Maniatis et al., in Molecular Cloning (A
Laboratory :Ylanuat), Cold Spring Harbor Laboratory, 1982; Sambrook and
Russell, in Molecular Cloning: A Laboratory Manual, 301 edition2001; each of
which is incorporated herein by reference). An example of one such stringent
hybridization conditions may be about 16-20 hours hybridization in 4 X SSC at
65C, followed by washing in 0.1 X SSC at 65T for an hour, or 2 washes in 0.1
X SSC at 65C each for 20 or 30 minutes. Alternatively, an exemplary stringent
hybridization condition could be overnight (16-20 hours) in 50% formarnide, 4
X SSC at 42C. followed by washing in 0.1 X SSC at 65C for an hour, or 2
washes in 0.1 X SSC at 65C. each for 20 or 30 minutes, or overnight (16-20
hours), or hybridization in Church aqueous phosphate buffer (7% SUS: 0.51M
Na204 buffer pH 7.2; 10 inN1 EDTA) at 65C, with 2 washes either at 50C in 0.1
X SSC. 0.1% SDS for 20 or 30 minutes each, or 2 washes at 65T in 2 X SSC,
0.1% SOS for 20 or 30 minutes each. 00129]Additionally, the present invention
includes nucleotide sequences that are characterized as having about 70, 75,
80, 85, 87, 90,1)1. 92, 93 9.-; 95, 96. 97, 98, 99, 100% or any amount
therchetween, sequence identity, or sequence similarity, with the nucleotide
WO 2010/145511PeT1CA20 10100983 sequence encoding chimeric HA according To
the underlined portions of any one ot SEQ 1D NO: 63, SEQ ID NO: 64, SEQ LO
NO: 65, SEQ CD NO: 68, SEQ CD NO: 69, SEQ 11) NO: 71, SEQ1D NO; 72, SEQ ID
NO: 74, SEQ ID NO: 75, wherein the nucleotide sequence encodes hernagglut Min
protein that when expressed forms a chimeric Vic?, and that the chimeric \ILE
induces the production elan antibody. For example, expression of the
nucleotide sequence within a plant cell forms a chiflICRC VLP, and the
chimeric VU' may be usiY.1 to produce an antibody that is capable of binding
HA, including mature HA. HAO, HAI, or HAI The VLF. when administered to a
subject, induces an immune response. l00130]An "immune response" generally
refers to a response of the adaptive immune insystem. The adaptive immune
system generally comprises a humoral response, and a cell- mediated response.
The huinoral response is the aspect of immunity that is mediated by secreted
antibodies, produced in the cells of the B lymphocyte lineage (B cell).
Secreted antibodies bind to antigens on the surfaces of invading microbes
(such as viruses or bacteria). which flags them for destruction. Humeral
immunity is used generally to refer to antibody [5production and the
processes that accompany it, as well as the effector functions of antibodies.
including 11h2 cell activation and cytokine production, memory cell
generation, opsonin promotion of phagocyiosis, pathogen elimination and the
like. The terms "modulate" or "modulation" or the like refer to an increase
or decrease in a particular response or parameter. as determined by any of
several assays generally known or used, some of which are 20exemplified
herein. 1.00131]A cell-mediated response isan immune response that does not
involve antibodies bot rather involves the activation of macrophages, natural
killer cells (N/C), antigen-spedfic c;ytotoxic T-lymphocytes, and the release
or various cytokines in response to an antigen. Cell-mediated immunity is
used generally to refer to some Th cell activation, To cell activation arid
1-cell mediated responses. Cell mediated immunity is of particular importance
in responding to viral infections. [00132]For example, the induction of
antigen specific CD I.i positive T lymphocytes may be measured using an
ELISPOT assay; stimulation of CD4 positive I-lymphocytes may -31 -  WO
2010/148511PCI7CA 20 111/00098.3 be measured using a proliferation assay,
Anti-influenza antibody tines may he quantified using an ELLSA assay;
isotypes of antigen-specific or cross reactive antibodies may also be
measured using anti-isotype antibodies (e.g. anti -[go, fgA, IgE or Igkt).
Methods and techniques for performing such assays are well-known in the art.
[001333A hemagglutinalion inhibition (1-11, or HA1) assay may also be used to
demonstrate the efficacy of antibodies induced by a vaccine, or vaccine
composition comprising chimeric HA or chimeric 'ILL' can inhibit the
agglutination of red blood cells (RBC) by recombinant HA. Hemagglutination
inhibitory antibody titers of scrum swamies may be evaluated by microliter
HAI (Aytnard et al 1973). Erythrocytes from any of several species 10may be
used .- e.g. horse, turkey, chicken or the like. This assay gives indirect
information on assembly of the HA trirner on the surface of VLF, confirming
the proper presentation of antigenic sites on HAs. 100134]Cross-reactivity
HAI titres may also be used to demonstrate the efficacy of an immune response
to other strains of virus related to the vaccine subtype. For example, serum
from a subject immunized with a vaccine composition comprising a chimeric
hemagglutinin comprising an IIDC of a first influenza type or subtype may be
used in an HAI assay with a second strain of whole virus or virus particles,
and the RAI titer determined. [001351Without wishing to be bound by theory,
the capacity of 11A to bind to Rae from different animals is driven by the
affinity of HA for sialic acids bound with it2,3 or 



20linkages and the presence of these sialic acids on the surface of [CSC.
Equine and avian HA from influenza viruses agglutinate erythrocytes from all
several species, including turkeys, chickens, ducks, guinea pigs, humans,
sheep, horses and cows; whereas human HAs will bind to erythrocytes of
turkey, chickens, ducks, guinea pigs, humans and sheep (Ito T. et al, 1997,
Virology, 227:493-499; 1Yledeiros R et al, 2001. Virology 289:74-85).
25[001361Cytokine presence or levels may also be quantified. For example a
T-helper cell response (Th Vf112) will be characterized by the measurement of
117N-y and IL-I secreting cells using by ELISA (e.g. RD Bioseienees OptElA
kits). Peripheral blood mononuclear cells  WO 2010/148SnPCTiCA21110/o00953
PBMC) or splenocytes obtained from a subject inay be cultured., and the
supernatant anu1y-zeil.lymphocytes may also be quantified by
fluorescence-activated cell sorting (VACS), using marker specific fluorescent
labels and niethods as are known in the art. [00137]A mictoneutralization
assay may also be conducted to characterize an immune response in a subject,
see for example the methods of Rowe et al., 1973. Virus neutralization titers
may be obtained several ways, including; I enumeration of lysis plaques
(plaque assay) following crystal violet fixation/coloration of cells; 2)
microscopic observation of cell lysis in culture; 3) EL1SA and
spxtrophotornetric detection of NP virus protein (correlate with virus
infection of host cells) 10[00138]Sequence identity or sequence similarity
may be determined using a sequence comparison program, such as dial provided
within DNASIS (for example, using, but not tiiuiLed lo, the following
parameters: GAP penalty 5, kit' top diagonals .5, fixed GAP penalty 101
k-tuple 2. floating gap 10, and window size 5). However, other methods ofof
sequences [or comparison are well-known in the art for example the algorithms
of Smith & isWaterman (1981. Adv. Appl. Math. 2;482), Needle-man & Wunsch (J.
Md. Biol. 48:443, 1970), Pearson & Lipman 0.988, Proc. Nat'l. Acad. Sci. LISA
85;2444), and by computerized implementations of these algorithms (e.g. GAP,
DES-FIT, FASTA, and BLAST (Altschul et al,. 1990. J. ?viol Blot 215:403-4101,
or by manual alkm_ment and visual inspection. Nucleic acid or amino acid
sequences may be compared or aligned and consensus sequences may be
20determined using any of several software packages known in the art, for
example IvIliLTALIN tCorpet F., 1988, Nucl. Acids Res., 16 (22),
10881-10890), BLAST, CLUSTAL or the like; alternately sequences may be
aligned manually and similarities and differences between the sequences
determined. [(10139)A fragment or portion of a protein, fusion protein or
polypepticle includes a peptide or polypeptide comprising a subset of the
amino acid complement of a particular protein or polypeptide, provided that
the fragment can form a chimeric VU P when expressed_ The fragment may, har
example, comprise an antigenic region. a stress-response-inducing region, or
a region comprising a functional domain of the protein or polypeplide. The
NVO 20 i 0/1435 IIPCTICA20 t0/0O093 fragment may also comprise a region or
domain common to proteins of the same general family, or the fragment may
include sufficient amino acid sequence to specifically identify the
1611-length protein from which it is derived. [001401For example, a fragment
or portion may comprise from about 60% to about 100%, of the length of the
full leueth of the protein, or any amount therebetween, provided that the
fragment cart form a chimeric VLP when expressed. For example, from about
600,6 to about 100%, from about 70% to about 100%, from about 80% to about
100%, from about 90% to about 100%, from about 95% to about 100%, of the
length of the full length of the protein, or any amount therebetween.
Alternately, a fragment or portion may be from about to150 to about 500 amino
acids, or any amount therebetween, depending upon the chimeric- HA. and
provided that the fragment can form a chimeric VLP when expressed. For
example, a fragment may be from 150 to about 500 amino acids, or any amount
thereberween, from about 200 to about 500 amino acids, or any amount
therebetween, from about 250 to about 500 amino acids, or any amount
therebetween, from about 300 to about 500 or any amount tStherebetween, from
about 350 to about .500 amino acids, or any amount therebetwecn, from about
400 to about 500 or any amount therebetwe.en, from about 450 to about 500 or
any amount thembetween, depending upon the chimeric HA, and provided that the
fraument can form a chimeric 'ilLP when expressed. For example, about 5, 10,
20, 30,40 or 50 amino acids, or any amount thereberween may be removed from
the C terminus. the N terminus or both the N and C terminus of a chimeric HA
protein. provided that the fragment can form a chimeric VLF when expressed.
1001411Numbering of amino acids in any given sequence arc relative to the
particular sequence, however one of skill can readily determine the
'equivalency' of a particular amino acid in a sequence based on structure
andior sequence. For example, if 6 N terminal amino acids were removed. this
-would change the specific numerical identity of the amino acid (e.g.
relative to the (kill length of the protein), but would not alter the
relative position of the amino acid in the structure.  WO
2010/148511PCHCA21110/001.1983 t00 I 421The present invention describes, Out
is not limited to, expression ola nucleic acid encoding a chimeric HA in a
plain portion of a plant, or a plant cell, and the production of chimeric
influenza VLPs from the plant, suitable for vaccine production. Examples or
such nucleic acids include, for example, but are not limited to, SEQ LD NO:
65, SEQ ID NO, 64, 5SEQ ID NO: 65, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID ND:
71, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO 75. [00143]The present invention
further provides expression of a nucleic acid encoding a chimeric HA, for
example but not limited to SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ
ID NO: 68, SEQ ID ND 6Q SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 74, 10SEQ ID
NO: 15 in a plant, a portion of a plant, or a plant cell, and production of
influenza vaccine candidates or reagents comprised of recombinant influenza
structural proteins that self-assemble into functional and immunogenic
homotypie maeromole,cular protein structures., including subviral influenza
particles and chimeric influenza VLP, in transfonmed plant cells.
W0144)Therefore, the invention provides for chimeric VLPs, and a method for
15producing chimeric VLP's in a plain expression system, from thci expression
ot a single chimeric envelope protein. L001451The nucleic acid encoding the
chimeric HA of influenza subtypes, for example SEQ ID NO: 63, SEQ ID NO: 64,
SEQ ID NO: 65, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 72,
SEQ ID NO: 74, SEQ ID NO: 75 may be synthesized by 10reverse transcription
and polymerasc chain reaction ('CR) using HA KNA. As an example, the ILNA may
be isolated from U1/NC FILI3ri,143/Bri, WPM or HS/hid, or from cells infected
with these or other influenza virus types or subtypes. For reverse
transcription and PCB., thigonuclethide primers specific for the HA RNA may
be used. Additionally, a nucleic acid encoding a chimeric HA may be
chemically synthesized using methods as would be known to one of skill iu the
art. [001461The present invention is further directed to a gene construct
comprising a nucleic acid encoding a chimeric HA, as described above.
operatively linked to a regulatory 



WO 20101148511PCI(CA2i1101000983 element that is operative in a plant.
Examples of reg,uratory elements operative in a plant rani and that may be
used in accordance with the present invention include but arc not limited to
a plastocyanin regulatory region (US 7.125,978; which is incorporated herein
by reference), or a regulatory region of Ributose 1,5-bisphospinite
carboxylasefoxyg,enase (RuBisCO: US 4.962,028; which is incorporated herein
by reference), chlorophyll aib binding protein (CAB; Lecnviler et al; 1986;
which is incorporated herein by reference), ST-LS1 (associated with the
oxygen-evolving complex olphotosystem 11 and described by Stockhaus et
a1.1987, )989: which is incorporated herein by reference). [00147]The gene
constrcut of the present invention may also comprise a constitutive
topromoter that directs the expression of a gene that is operatively linked
to the promoter throughout the various parts of a plant and continuously
throughout plant development. A eon-limiting example of a constitutive
promoter is that associated with the CaMV 358 transcript (e.g. Odell et al.,
1985. Nature, 313: 810-812, which is incorporated by reference). [00148]An
example of a sequence comprising a plastocyanin ntigulatory region is the
15sequence 5' to the underlined sequenced encoding a PDI signal peptide of
SEQ ID NO: 58. A regulatory element ou regulatory region may enhance
translation of a nucleotide sequence to which is it operatively linked, where
the nucleotide sequence may encode a protein or polypeptide. Another example
of a regulatory region. is that derived from the untranslated regions of the
Cowpca Mosaic Virus (GPM), which may be used to preferentially translate the
nucleotide sequence to which it is operatively linked. This CP1VIV regulatory
region is exploited in a hyoertranslatable CM PV system (CP:v1V-FIT, see, for
example, Sainsbury et al, 2008, Plant Physiology 148: 1212-1218; Sainsbury et
al., 2008 Plant Biotechnology Journal 6:82-92; both or which are
incoprporatecl herein by reference). [00149]Therefore, an ascii:tit of the
invention provides for a nucleic acid comprising a 25 regulatory region
operatively linked to a sequence encoding a chimeric influenza HA. The
regulatory region may be a plastocyanin regulatory element, and the chimeric
influenza HA may comprise sulodomains from115/Indo, 1-13/Bri, 1-1 INC, WPM
influenza types, subtypes or strains. Nucleic acid sequences comprising a
plastocyanin regulatory element and - 36 -  WO 20101148511PCTICA2iitOtou9983
a chimeric influenza HA are exemplified herein by SEQ ID NOs: 63 and 64.
Nucleic acid sequences comprising a 353 regulatory element and a chimeric
influenza 1-LA are exemplified herein by SEQ ID hlOs: 68. 69 and 71-75.
1001501In another aspect, the invention provides for a nucleic acid
comprising a CPMV regulatory region and a chimeric influenza HA, comprising
subdomains from Ii5/1-ndo, HUBri,1-13/Bri, Hi/NC, f3/Flo influenza lypes,
subtypes or strains. Nucleic acid sequences comprising a CPMY regulatory
clement and a chimeric HA are exemplified herein by SEQ JD NOs: 66-69 and
71-75. 10015i1Plant-produced chimeric influenza VLPs bud from the plasma
membrane and the lipid composition of the chimeric VLPs reflects that of the
plant cell or plant tissue type front which they are produced. The VLPs
produced according to the present invention comprise chimeric HA of two or
more than two types or subtypes of influenza, complexeci with plant derived
Lipids. Plant lipids can stimulate specific immune cells and enhance the
immune response induced. is(001521Plant lipids such as PC tphosphatidyl
choline) and PE tpliosphatittyl ethatiokaniirte), as welt as
glycosphingolipids can bind to CD1 molecules expressed by mammalian immune
cells such as amigen-presenting cells (APCs) like clenclritie cells and
macrophages and other cells including B and T lymphocytes in the thymus and
liver (reviewed in 'Tsuji M,. 2006 Celi Mol Life Set 63:)889-98). CD1
luotecules are structuraily similar to aOmajor histocompalibility complex
(MIIC) molecules of class 1 and their role is to present glycolipid antigens
to 1N-KT cells (Natural Killer T cells). Upon activation. NKT cells activate
innate immune cells such as NK cells and dendrit le cells and also activate
adaptive immune cells like the antibody-producing B cells and ---cells.
(001531the phytosterols present in an influenza VLP complexed with a lipid
bilayer, 25 such as an plasma-membrane derived envelope may provide for an
advantageous vaccine composition. Without wishing to he bound by theory.
plant-made VLPs, including those comprising chimeric HA, complexed with a
lipid bilayer, such as a plasma-membrane derived  WO
2010/118511PCPCA20101000983 envelope, may induce a stronger immune, reaction
than Vi.Ps made in other expression systems, and may be similar to the immune
reaction induced by live or attenuated whole virus vaccines.
[00154]Therefore, in some embodiments, the invention provides for a VLP
comprising it chimeric HA, ettroplexed with a plant-derived lipid Haver. In
sonic embodiments the plant-derived lipid hilayer may comprise the envelope
of the VLF. [00155]The VIP produced within a plant may include a chimeric HA
comprising plant-specific N-glycans. Therefore, this invention also provides
for a VLF' comprising a chimeric HA having plant specific N-glycans.
[00156]Furthermore, modification of N-glycon in plants is known (see for
example WO 2008/151440; which is incorporated herein by reference) and
chimeric HA having modified N-glycans may be produced. A chimeric HA
comprising a modified glyciosyla on pattern, for example with reduced
fucosylated, xylosylated, or both, facosylated and xylosylated, N-glycans may
be obtained., or chimeric HA having a modified glycosylat o lapattern may be
obtained, wherein the protein lacks fircosylation, xylosylation, or both, and
comprises increased galatosylation. Furthermore, modulation of
post-translational modifications, for example, the addition of terminal
galactose may result in a reduction of fucosylation and xylosytatiori of the
expressed chimeric HA when compared to a wild-type plant expressing chimeric
HA. 100 I 57]For example, which is not to be considered limning, the
synthesis of chimeric HA having a modified glycosylation pattern may be
achieve1t by co-expressing the protein of interest aiong with a nucleotide
sequence encoding beta- I Agalactosyltransferrise (Calf), for example, but
not limited to mammalian Gait or human Gall however GMT from another sources
may also be used. The catalytic domain of GMT may also be fused to a CIS
domain (i.e the cytoplasmic tail, transmembrane domain, stem region) of
N-acetylglucosaminyi hansferase (ONT1), to produce a GNT1-CialT hybrid
enzyme, and the hybrid enzyme may be co-expressed with BA. The HA may ;Aso be
co-expressed D.:long with a nucleotide sequence  WO 20101148511WM420101000983
encoding N-acetylglueosamirryltrastifcrase ill (CMT-111), br example but not
limited to mainninlian OnT41.1 or human GnT-111. CinT-111 from other sources
may also be used. Additionally, a GNT1-Gta-111 hybrid enzyme, comprising the
CTS of GNT I fused to Cintill may also be used. [001581Therefore the present
invention also includes VLE's comprising chiineric HA having modified
N-glycans. 100 I 591Without wishing lobe bound by theory, the presence of
plant N-glycans on a chigieriCtLA may stimulate the immune response by
promoting the binding of HA by antigen presenting cells. Stimulation of the
immune response using plant N glyean has been proposed 10by Saint-Jore-Dupas
et al. (Trends Biotechnol 25: 3[7-23, 20071 Furthermore, the conformation of
the WY may be advantageous for the presentation of the antigen, and enhance
the adjuvant effect of VLf' when complexed with a plant derived lipid layer
[0UM]By "regulatory region", "regulatory element" or "promoter" it is meant a
portion of nucleic acid typically, but not always, upstream of the protein
coding region of a gene, which may be comprised of either DNA or RNA, or both
DNA and RT.IA. When a regulatory region is active, and in operative
association, or operatively linked, with a gene of interest, this may result
in expression of the gene of interest. A regulatory clement may he capable of
mediating organ specificity, or controlling developmentai or temporal gene
activation. A "regulatory region" includes promoter elements, core promoter
elements 



20exhibiting a basal piomoter activity, elements that are inducible in
response Loan external stitnulus, elements that mediate promoter activity
such as negative regulatoly element.; or transcriptional enhancers.
"Regulatory region", as used herein, also includes elements that are active
following transcription, for example, regulatory elements that modulate gene
expression such as translational and transcriptional enhancers, translational
and transcriptional 25repressors, upstream activating sequences, and mRNA
instability determinants. Several of these latter elements may be located
proximal to the coding region.  %%O 20i0/148i IPCDCA21.1110)00983 [00161]In
the context of this disclosure, the term "regulatory element or 'regulatory
region" typically refers to a sequence of DNA, usually, but not always,
upstream (5') to the coding sequence of a structural gene, which controls the
expression of the coding region by providing the recognition lot RNA
polymerase andlor other factors required for transcription to tart at a
particular site. However, it is to be understood that other nucleotide
sequences, located within intrtms, or 3 of the sequence may also contribute
to the regulation of expression of a coding rezion of interest. Am example of
a regulatory element that provides for the recognition rot RNA polvincrase or
oilier transcriptional factors to ensure initiation at a particular site is a
promoter clement. Most, but not all elikaryoric promoter elements contain ina
TATA box, a conserved nucleic acid sequence comprised of adenosine and
thyrnidine nucleotide base pairs usually situated approxitnaiely 25 base
pairs upstream of a transcriptional start site. A promoter element comprises
a basal promoter element, responsible for the initiation of transcription, as
well as other regulatory elements (as listed above) Mat modify gene
expression. Is[001621There are several types of regulatory regions, including
those that are developmentally regulated, inducible or constitutive. A
regulatory region that is developmentally regulated, or controls the
differential expression of a gene under its control, is activated within
certain organs or tissues of an organ at specific times doting the
development of that organ or tissue. Rowever, some regulatory regions that
are 20developmentally regulated may preferentially be active within certain
organs or tissues at specific developmental stages, they may also be active
in a developmentally regulated manner, or at a basal level in other organs or
tissues within the plant as well. Examples of tissuespeci tic regulatory
regions, for example see-specitic a regulatory region, include the napin
promoter, and the eruciferin promoter (Mask' et al., 1998, J. Plant Physiol.
152, 595-599: Bilodeau et al., 1994, Plant Cell 14: 125-130). An example of a
icaf-speeific promoter includes the plastocyanin promoter (see, for example
SEQ ID NO: 58); US 7,123,978, which is incorporated herein by reference).
1001631An inducible regulatory region is one that is capable cif directly or
indirectly activating manscription of one or more DNA sequences or genes in
response to an inducer. In - 40 -  WO 2010/148511PCPCA20101000983 the absence
of an inducer the DNA sequences or genes will not be nanscribed. Typically
the protein factor that binds specifically to an inducible regulatory region
to activate transcription may be present in an inactive form, which is then
directly or indirectly converted to the active form by the inducer. However,
the protein factor may also be absent. The inducer can be a achemical agent
such as a protein, metabolite, growth regulator, herbicide or phenolic
compound or a physiological stress imposed directly by heat, cold, salt, or
toxic elements or indirectly through the action of a pathogen or disease
agent such as a virus. A plant cell Containing an inducible regulatory region
inay be exposed to an inducer by externally applying the inducer to the cell
or plant such as by spraying, watering, heating or similar methods.
IDInducible, regulatory elements /nay be derived liorn either plant or
non-plant genes (e.g. Gatz, C. and Lenk, E.R.P., 1998, Trends Plant Sei. 3,
352-358; which is incorporated by reference), Examples, of potential
inducible promoters include, but not limited to, tetracycline-inducible
promoter (Gat2,, C,,1997, Aim. Rey. Plant Playsiol. Plant, Mol, Biol. 48,
89-108; which is incorporated by relerence). steroid inducible promoter
(Aoyaina, T. and Chun, N.14.,1997. 15Plant 1. 2, 397-404; which is
incorporated by reference) and ethanol-inducible promoter (Salter, M.G.. et
al. L 998, Plant Journal 16, 127-132; Caddick, MA., et a1,1998. Nature
Biotech. 16, 177- ISO, which are incorporated by reference) cytolcinin
inducible 1B6 and CKII genes (Brandstatter, 1. and Kieher:.,1998, Plant Cell
10, 1009-1019; Kakimoto, T., 1996, Science 274, 982-985; which are
incorporated by reference) and the auxin inducible element. 20DR5 atlmasov,
T., el al., 1997, Plant Cell 9. 1963-1971; which is incorporated by
reference). 1001641A constihrtive regulatory region directs the expression of
a gene throughout the various parts of a plant and continuously throughout
plant development. Examples of known constitutive regulatory elements include
promoters associated with the CaM1/35S transcript. (Odell et al., 1985.
Nature, 313: 810-812), the rice actin 1 (Z:hang et al, 1991, Plant Cell, 3:
25t 55-1165), actin 2 (An c/, 1996, Plead10: 107-121), or tms 2 (U.S.
5,428,147, which is incorporated herein by reference), and triosephosphate
isomerase t Xti et. al., 1994, Plant Physiol, 106: 459-467) genes, the maize
ubiquitin t gene (Consejo et al, 1993, Plant Mod Biol. 29: 637-646), the
Arabitlopsis ubiquitin 1 and 6 genes (Hotted' et al, 1995, Plant MM. Biol.
29: 637-646), and the tobacco translational initiation tlietor 4A gene
(Mandel et al, 1.995  WO 2010/115511KIK A20116000933 Plant Mel. Biol. 29:
995-1004). The term 'constitutive" as used hereto does not necessarily
indicate that a gene under control elate constitutive regulatory region is
expressed at the same level in all cell types, but that the gene is expressed
in a wide range of cell types even though variation in abundance is often
observed. Constitutive regulatory elements may be coupled with other
sequences to further enhance. the transcription and/or translation of the
nucleotide sequence to which they am operatively linked. For example, the
CPWIV-HT system is derived from the unnunslated regions of the Cowpoa mosaic
virus (CPMV) and demonstrates enhanced translation of the associated coding
sequence. [00165]By "native iti ant that the nucleic acid or amino acid
sequence naturally tooccurring, or "wild type".  [00166]By "operatively
linked" it is meant that the particular sequences, for example a regulatory
element and a coding region of interest, interact either directly or
indirectly to carry out an intended function, such as mediation or modulation
of gene expression. The interaction of operatively linked sequences may, for
example, be mediated by proteins that 15interact with the operatively linked
sequences. 1.00167]The one or mere than one nucleotide sequence of the
present invention may he expressed in any suitable plant host that is
transfomaed by the nucleotide sequence, or constructs, or vectors of the
present inxengon. Examples of suitahle hosts include, hut are not !united to,
agricultural crops including alfalfa, canola, Brassica spp., maize, Nicationa
spp., 20alfalfa, potato, ginseng, pea, oat, rice, soybean, wheat, barley,
sunflower, cotton and the like [001681The one or inote chimeric genetic
constructs of the present invention can further comprise a 3' untranslated
region. A 3' untranslated region refers to that portion of a gene comprising
a DNA segment that contains a polyadenylation signal and any other regulatory
signals capable of effecting TriRNA processing or gene expression. The
)5polyacienylation signal is usually characterized by effecting the addition
of riotyadenylic acid tracks to the 3' end of the raRNA precursor
Polyadenylation signals are commonly 



WO 2010/148511PCPCA2010/01.1953 recognized by the presence of homology to the
canonical form .7 AATAAA-3' although variations are not uncommon.
[00169]Non-limiting extent:des of suitable 3' regions are the 3' transcribed
non- translated regions containing a pc*.aderridation signal of
,4grininacteriurn tumor inducing (Ti) plasmid genes, such as the nopaline
synthase (NOS) gene, plant genes such as the soybean storage protein genes,
the small subunit of the ributose- I, 5-bisphosphate earboxylase gene
(ssRUBLSCO; US 4,962,028; which is incorporated herein by reference), the
promoter used in reimlating piastocyanin expression, described in US
7,125,978 (which is incorporated herein by reference). 1001701One or more of
the chimeric genetic constructs of the present invention may also include
further enhancers, either translation or transcription enhancers, as may be
required, Enhancers may be located 5' or 3' to the sequence being
transcribed. Enhancer regions are well known to persons skilled in the art,
and may include an ATG initiation codon, adjacent sequences or the like. The
initiation codon, if present, may be in phase with the reading flame ("in
frame") of the coding sequence to provide for correct translation of the
transcribed sequence. 1001711To aid in identification of transformed plant
cells, the constructs of this invention may be further manipulated to include
plant selectable markets. Useful selectable markers include enzymes that
provide for resistance to chemicals such as an antibiotic for .70example,
gentalnycin, hygromyein, kanamycin, or herbicides such as phosphinothrycin,
glyphosate, elderosulfurom and the like. Similarly, enzymes providing for
production of a compound identifiable by colour change such as GUS
(beta-glucuronicfase), or luminescence, such as luciferase or OFF, may be
used. 1:001721Also considered pad of this invention are transgenie plants,
plant colts or seeds 75containing the chimeric gene constmet of the present
invenbon. Methods of regenerating whole plants from plant cells are also
known in the art In general, transformed plant cells are cultured in an
appropriate medium, which may contain selective agents such as antibiotics,
WO 2010/148511PC17CA211101000983 where selectable markers are used to
Meditate identification of transformed plant cells, Once callus forms, shoot
formation can he encouraged by employing the appropriate plant hormones in
accordance with known methods and the shoots transferred to rooting medium
Car regeneration of plants. The plants may then be used to establish
repetitive generations, either from seeds or using vegetative propagation
techniques. Tranagenie plains can also be generated without using tissue
cultures. [0017311Also considered part of this invention are transgenic
plants, trees, yeast,    bacteria, fungi, insect and animal cells containing
the chitneric gene construct comprising a nucleic acid encoding tecombinant,
chimeric. HA or iirA0 for VLP production, in accordance towith the present
invention. [001741The regulatory elements of the present invention may also
be combined with coding region of interest for expression within a range of
host organisms that are amenable to transformation, or transient expression.
Such organisms include, but are not limited to plants. both monoeots and
tlicots, for example but aul limited to corn, cereal plants, wheat. barley,
15oat, Nicogaila spp, Brassie(' spp, soybean, bean, pea, alfalfa, potato,
tomato. ginseng, and biriop.s is. [00175]Methods for stable transformation,
and regeneration of these organisms are established in the art and known to
one of skill in the art. The method of obtaining transformed and regenerated
plants is not critical to the present invention. so1001761By -transformation"
it is meant the interspecific transfer of genotic information (nucleotide
sequence) that is manifested genotypically, phenotypically or both. The
interspecific transfer of genetic intbrination from a chimeric construct to a
host may be heritable and the transfer of genetic information considered
stable, or the transfer may be transient and the transfer of genetic
information is not inheritable. 2.5[001771By the term "plant matter", it is
meant any materinl derived from a plant. Plant matter may comprise an entire
plant, tissue, cells, or any fraction thereof. Further, plant matter may
comprise intracellular plant components, extrace]lular plant components,
liquid or solid -44 -  WO 2010/148511PCPCA2010/0009713 extracts of plants, or
a combination thereof Further, plant matter may comprise plants, plant cells,
tissue., a liquid extract, or a combination thereof, from plant leaves,
stems, fruit, roots or a combination thereof Rant matter may comprise a plant
or portion thereof which has not been subjected to any processing steps. A
portion of a plant may comprise plant matter. However, it is also
contemplated that the plant material may be subjected to minimal processing
steps as defined below, or more rigorous processing, including partial or
substantial protein purification using techniques commonly known within the
art including. but not limited to chromatography, clectrophciresis and the
like. [00178]By the team 'minimal processing" it is meant plant matter, for
example, a plant or portion thereof comprising a protei_n of interest which
is partially purified to yield a plant extract, homogenate, fraction of plant
homogenate or the like (Le, minimally processed). Partial purification may
comprise, but is not limited to disrupting plant cellular structures thereby
creating a composition comprising soluble plant components, and insoluble
plant components which may be separated for example, hut not limited to, by
centrifugation, ISFiltration or a combination thereof. In this regard,
proteins secreted within the extracellular space of leaf or other tissues
could be readily obtained using vacuum or cenuifugal extraction, or tissues
could he extracted under pressure by passage through rollers or grinding or
the like to squeeze or liberate We protein free from within the extracellular
space. Minimal processing could also involve preparation of crude extracts of
soluble proteins, since these preparations 20would have negligible
contamination from secondary plum products. Further, minimal processing may
involve aqueous extraction of soluble protein from leaves, followed by
precipitation with any suitable salt. Other methods may include large scale
maceration and juice extraction in order to permit the direct use of the
extract, [00179]The plant matter, in We limn of plant material or tissue may
be orally delivered 25 to a subject The plant matter may he administered as
part of a [fiddly supplement, along with other foods, or encapsulated. The
plant matter or tissue may also he concentrated to improve or increase
palatability, or provided along with other materials, ingredients, or
pharmaceutical excipiems, as required.  NVO 20 {0/1485.11PCT/CA20111/000983
(001801Examples of a subject or target organism that the V4Ps of the present
invention may he administered to include, but are not limited to. humans,
primates, birds, water fowl, migratory birds, quail, duck, geese, poultry,
chicken, swine, sheep, equine, horse, camel, canine, dogs, feline, cats.
tiger, leopard, civet, mink, stone marten, lc, rets, house pets, livestock,
rabbits, mice, rals, guinea pigs or other rodents, seal, whale and the like.
Such target organisms are exemplary, and are not to be considered limiting to
the applications and uses of the present 'mvention. f00181]It is contemplated
that a plant comprising the chimeric HA according to sonic embodiments of the
invention, or expressing the VI,P comprising the chimeric HA according it) to
some embodiments of the invention, my be administered to a subject or target
organism, in a variety of ways depending upon the need and the situation. For
example, the chimeric HA obtained from the plant may be exiracted prior to
its use in either a crude, partially purified, or purified, fon", lithe
chimeric HA is to be at least partially putt lied, then it may be produced in
either edible or non-edible plants. furthermore, if the chimeric HA is orally
administered, the 



isplant tissue may be harvested and directly feed to the subject, or the
harvested tissue may be dried prior to feeding, or art animal may be
permitted to graze on the plant with no prior harvest taking place, It is
also considered within the scope of this invention for the harvested plant
tissues to be provided as .a food supplement within animal feed. If the plant
tissue is being feed to aft animal with little or not anther processing it is
preferred that the plant tissue 20being administered is edible.
1001821Post-transcriptional gene silencing (PIGS) may be involved in lionting
expression of transgens in plants, and co-expression of a suppressor of
silencing from the potato virus N' (Hero) may be used to counteract the
specific dcp-adation of tinnsgene niftNAs (Brizneti et al., 199S). Alternate
suppressors of silencing are well known in the art 25and may be used as
described herein (Chiba et al., 2006, Virology 346:7-14; which is
incoiporateci herein by reference), for example but not limited to, TEV-p
[/NC-Pro (Tobacco etch virus-pi(IC-Pro), f3YV -p21, p19 of Tomato bushy stunt
virus (TOW p19), capsid protein of Toniato crinkle virus (TCV -CP), 2b of
Cucumber mosaic V i WS; CNN-2h), p25 of Potato virus X (PVX-p25), p I I of
Potato virus N4 (PVM-p I I), p I I of Potato virus S (1)VS-- - 46 -  WO
2010/148511PCPCA21110;0011983 pl !), p16 of Blueberry scorch virus, (BScV
-p16), p23 of Ciints trisicza virus (CTV-p23), p24 of Grapevine
legion-associated virus-2, (GT_RaV-2 p24), p10 of Grapevine virus A,
(OVA-p10), p14 of Grapevine virus B (GVB-p14), p10 of Heracleurn latent virus
WIN-pin or p16 or Garlic common latent virus (Ci(ILV-p16). Therefore, a
suppressor of silencing, for sexample, but not limited to, licPro,
TB?BYV-p21, TBSV p19, TGV-CP. CMV- 2b, FVX-p25, PVNT-pt I PVS-pl I, BScV-p16,
CTV-p23, GLRaV-2 p24, GBV-p 1 4, iftv- pl., GCL,V-p1.6 or OVA-p10, may be
co-expressed along with the nucleic acid sequence encoding the protein of
interest to further ensure high levels of protein production within a plant_
[00183]Furthermore, VIL,Ps produced as described herein do not comprise
'zeal-am inidase (NA). However, NA may be co-expressed with HA should VL-Ps
comprising HA and NA be desired. (00184]Therefore, the present invention
further includes u suitable vector comprising the chimeric HA sequence
suitable for use with either stable or transient expression systems. The
genetic information may be also provided within one or more than one
construct. For example, a nucleotide sequence encoding a protein of interest
may be introduced in one construct, and a second nucleotide sequence encoding
a protein that modifies glycosylation of the protein of interest maybe
introduced using a separate construct. These nucleotide sequences may then be
co-expressed within a plant. However, a construct comprising a nucleotide
sequence encoding both the protein of interest and the protein that modifies
glycosylation profile of the protein of interest may also be used. In this
case the nucleaide sequence would comprise a first sequence comprising a
first nucleic acid sequence encoding the protein of interest operatively
linked to a promoter or regulatory region, and a second sequence comprising a
second nucleic acid sequence encoding the protein that modifies the
25glycosylation profile of the protein of interest, the second sequence
operatively linked to a promoter or regulatory region. p0018,51By
"co-expressed" it is meant that two, or more than two, nucleotide sequences
are expressed at about the same time within the plant, and within the same
tissue of the plant, WO 2010/1-15511PCT/CA2i? III/000983 However, the
nucleotide sequences need not be expressed at exactly the same time. Rather,
the two or more nucleotide sequences are expressed in a manner such that the
encoded products have a chance to interact. For example, the protein that
modifies glycosylation of the protein of interest may be expressed either
before or during the period when the protein of interest is expressed so that
modification of the glycosylation of the protein of interest takes place. The
two or more than two nucleotide sequences can be co-expressed using a
transient expression system, where the two or more SeilkialCCS eSe introduced
within the plant at about the same time under conditions that both sequences
are expressed. Alternatively, a platform plant comprising one of the
nucleotide sequences, for example the sequence encoding the toprotein that
modifies the glyeosylation profile of the protein of interest, may be
transformed, either transiently or in a stable manner, with an additional
sequence encoding the protein of interest. In this case, the sequence
encoding time protein that modifies the glycosylation profile of the protein
of interest may be expressed within a desired tissue, during a desired stage
of development, or its expression may be induced using an inducible
protn.oter, and the additional sequence encoding the protein of interest may
be expressed under similar conditions and in the same tissue, to ensure that
the nucleotide sequences are co-expressed. 1001861The constructs of the
present invention can be introduced into plant cells using Ti plasmids, Ri
plasrnids, plant virus vectors, direct DNA transformation, micro-injection,
electroporation, infiltration, and the like. For reviews of such techniques
see for example 20Weissbach and Weissbach, Methods for Plant Molccoho.
Biology, Academy Press, New York VIII, pp. 42 l-463 (1988); Geierson and
Corey, Plant Molecular Efola.gy, 2d Ed. (1988); and Mild and fyer,
Fundamentals of Gene Transfer in Plants. In Plant Metabolism, 2d Ed. DT.
Dennis, DI-I Torpin, DO Lefehrve, DB Layzell (ects), Addison-Wesley, Langmans
Ltd. London, pp. 561-579 (1997). Other methods include direct DNA uptake, the
use of 25liposomes, eieetroporat ion, for example using protoplasts,
micro-injection, microprojectiles or whiskers, arid vacuum infiltration. See,
for example. Bilang, et al. (Gene [Oft 247-250 r [991) Scheid et al. (Mol.
Gen. Genet. 228: 104-112, 1991), Ciuerche ci ai. (Plant Science 52: 1-116,
1987), Neuhause etal. (Theoc, App! Genet. 75: 30-36, 1987), Klein et al.,
Nature 327, 70-73 (1987); Howell et al- (Science 208: 1265, 1980), Horsch
etal. (Science 227, 1229-  WO 2010/148511PCPCA21110/000983 1231, 1985).
DeBlock et al., Plant Physiology 91. 694-701, 1989)" Lin and Lornonossoff
\Tirol Meth, L05:343-348. 2002,), U.S. Pat. Nos. 4,945,050; 5,036,006;
5,100,792; 0,403,865; 5,625,136, (all of which arc hereby incorporated by
reference), [00187jTransient expression methods may be used to express the
constructs at the present invention (sec Liu and Lomonossoff, 2002, Journal
of Virological Methods, 105:343- 348; which is incorporated herein by
reference). Alternatively, a vacuum-based transient expression method, as
described by Kapila etal. 1997 Plant Science 122:101-108 (incorporated herein
by reference) may be used. These methods may include, for example, Out are
not limited to, a method of Agro-inoculation or Ago-infiltration, however,
other transient 10 methods may also be used as noted above. With either
Agro-inoctdation or ,Ago-infiltration, a mixture of Agro bacteria comprising
the desired nucleic acid cuter the intercellular spaces of a tissue, air
example the leaves, aerial portion of the plant (including stem, leaves and
flower). other portion of the plant (stem, root, flower), or the whole plant.
After crossing the epidemiis the Agra/acre/fain -infect and transfer t-DNA
copies into the cells. The t-DNA is episomally 15transcribed and the niRNA
translated, leading to the production of the protein of interest in infected
cells, however, the passage oft-DNA inside the nucleus is transient,
[00188]The VLPs comprising chimeric MA provided by the present invention may
be 



used in conjunction with an existing influenza vaccine, to supplement the
vaccine, render it more efficacious, or to reduce the administration dosages
necessary. As would be known to a 70person of skill in the art, the vaccine
may be directed against one or more than one influenza virus. Examples of
suitable vaccines include, but are not limited to, those commercially
available horn Simon-Pasteur, ID Biomedical, Medal, Sinovac, Chiron, Roche,
Medhrtmwie, GlaxoSinithKline. Novartis, Sartoti-Aventis, Ser0/10, Shire
Pharmaceuticals and the like. 1001891If desired, the VILPs of the present
invention may be admixed with a suitable 25adjuvant as would be known to one
of skill in the art, Furthermore, the VLP may he used in a vaccine
composition comprising an effective dose of the VLP for the treatment of a
target Organism, as defined above. Furthermore, We VLP produced according to
the present  WO 2010/148511PCDCA211111/009983 invention may be combined with
ViiPs obtained using different influenza proteins, for example,
neurinhiuttlase (NA). [001903Therefore, the present invention provides a
method for inducing immunity to influenza virus infection in an animal or
target organism comprising administering an effective dose of a vaccine
comprising one or more than one VLF. The vaccine may be administered oraily,
intritdermally, nitranasally, intramuscularly, intraperitonealiy,
intravenously, or subcutaneously. [0019I]Compositions according to vaTiOUS
embodiments of the invention may comprise VLPs of two or more influenza
strains or subtypes. "Two or more" refers to two, inthree, four, live, six,
seven, eight, nine, 10 or more strains or subtypes. The strains or subtypes
represented may be cda single subtype (e.g. all HINI, or all H5N I), or maybe
a combination of subtypes. Exemplary subtype and strains include H5iindo, H
liBri, H LNG, 113/Bri, B/ Flo.The choice of combination of strains and
subtypes may depend on the geographical area of the subjects likely to be
exposed to influenza, proximity of ani Mal 15species to a human population
lobe immunized (e.g. species of waterfowl, agricultural animals such as
swine, etc) and the strains they carry, arc exposed to ot ate likely to he
exposed to, pig-xi/ohms 01 antigenic drift within subtypes or strains, or
combinations of these factors. Examples of combinations used in past years
are available in the databases maintained by the World Health Organization
(WI10) (see URI:: 20who.inticsr/dieeasmtinflueuzalvaccine recommendations]
/en). k-00 I 921The two or more VLI's may be expressed individually, and the
purified or semi-purified V Ll's subsequently combined. Alternately, the VLPs
may he co-expressed in the same host, for example a plant, protion of plant,
or plant cell. The VLPs may be combined or produced in a desired ratio, for
example about equivalent ratios, or may be combined in 2.5such a manner that
one subtype or strain comprises the majority of the VLPs in the composition.
WO 2010/1485 I 1PCTicA20101000983 001931Therefore, the invention pro-vides
for compositions comprising VLPs of two or more strains or subtypes,
[001941Also provided is an article of manufacture, comprising packaging
material and a composition comprising a VLF comprising a chimeric HA. The
composition includes a physicilocally or pharmaceutically acceptable
excipient, and the packaging material may include a label which indicates the
active ingredients of the composition (e.g. the \FL.P4 [00195].A kit
comprising a composition comprising a nucleic acid encoding a chimeric HA as
provided herein, along with instructions for use of the nucleic acid for
production or chimeric HA. or VLPs comprising the chimeric HA is also
provided. The kit may be useful for production of VI...Ps comprising the
chimeric HA. and the instructions may include, for example, intim-ligation on
expressing the nucleic acid in a plant or a plant cell, instructions for
harvesting and obtaining the VLPs from the plant or plant tissue. [00196]In
another embodiment, a kit for the preparation of a medicament, comprising a
VLF' comprising a chimeric HA, along with instructions for its use is
provided. The instructions way comprise a series of steps for the preparation
of the medicament, the medicament being useful for inducing a therapeutic or
prophylactic immune response in a subject to whom it is administered. The kit
may further comprise instructions addressing dose concentrations, dose
intervals, preferred administration methods or the like. [001.97]The present
invention will be further illustrated in the followina examples. However it
is to be understood that these examples are for illustrative purposes Only,
and should not be used to limit the scope of the present invention in any
manner. [00 I 98]The sequences described herein aie summarized below.    SEQ
SEQ  ID NO  Description  primer Xsual-pPlas,e  NO 4 Desetiptiou     nucleic
acid seq of synths:3k Bell -  



I MI SP-111/NC-SacliStul tackuig    Tfiiiii/cii] 7 primer S3C -AIG-pPLISA
nucleic acid sec{ of Kprif - HUM:     ]nD/CT.SacF/Stut compri,:ing the. (2-
ter HI (A/New Casiedonia/20/99   (MHO coding sequence including the TmD aiI
Ctit LI from the Kpril site to the stop cotton (flanked in 3' by a dual
SectiButI ie nucleic acid seri of protein disulphide Borneo-Be Nuc leotides
32-103 Lencode the PDT signalpeptide nucleic acid scq of plasm promoter - PD1
SPBgli  nucleic acid scq of constrict 540 comprising alfalfa plash:cyanic,
promoter and 5 LITR, coding sequence or the signal peptide from riDI and alit
form Afoleas Catialontal20t99 1.-11N I), alfalfa plastoeyanin 3' UM and
tennininer sequences. HI from AtNew Cidetioniar20t1999 coding sequence is
underlined.  primer SpHA(lnd)Pla&to.c60 primer Plasm-501A 61   pruner
HA(Ind)-Sac.r   'mica: acid sent of Dined - Plasm promoter-H lien-Sant
comprising the complete HI (AlBrisbanet59107 (H1 N I )) coding region
(including the signal peptide and the stop codon) flanked, in 5' by alfalfa
pinatocyanin gene sequences corresponding to the Rust 84 nucleotides upstream
of the initial ATO., nucleic acid atq of construct 774 comprising alFalfe
plustoeyanin promoter and 5' UTR, hemagglutinin coding sequence ofform
APHOsbane/59,107 (RINI), alfalfa plantoeyartin 3' UTR and terminator
sequences  nucleic acid seq of construct 828, from Pact (upstream ll of the
promoter) to Asci (immediately downstream of he NOS terminator).C.PNIN HT 3'
171T.. sequencer underlined with mutated ATG in bold.  nucleic acid scq or
construct 690 nucleic acid sten of  construct 691 65 nucleic acid sea of
construct 696  66nucleic acid seq of construct 732 comprising the CaN1V 355
promoter, CPMV-FIT LintR, hernagglulinin coding sequence of F!] form
AcHrishane/59107CPNIV- HI 3' 11TR and NOS terminator sequences. Coding
sequence of 11 I/Hq is underlined.  14  primer El 1-15N-EI .111B c 68
nockric ante ang elconstruct 733 j nucleic acid sea of construct 734I 



nucIeic acid sera of Drat:FS-plaster promoter -113/Bri-San comprising the
complete 113 (A7Brisharien0/07 til3N21) ceding rettgon (including the signal
peptide and the stop cotton) flanked, in 5' by alfalfa plastecyanin gene atm
uence.s corresponding to the first 84 nucteotirics upstream of thc initial
ATI3  35  16  prrincr E2 17151-B.B War primer RH RIB-E2 115Ic 69  70   17  18
primer E I Ill B-FB .1-151sfl  primer F'1 115N-E1 11113.c72 t nucleic acid
acq of construct 736     nuctec actd seof construct 737  19 primer F'2 H51-E2
14113.r73 nucleic acid seq of Dralll-piasto reltr- El/Fin-Sect  1 primer E2
1-118-12 Bete74  IllideIC acid sera of construct 7394 nucleic acid seg of
construct 7454 I nucleic :mid nit of Mst I   1 ilucictc acid seq of consmict
850  nucleic acid sag of constrain 860   fr ". Omer El 1151-11 HINCr7S 76  77
primer El HIND-El 1-15I.e 1 primer E2 IIINC-BB I-151r       23      24  25  



primer RB II51-E2 LI) N(1.c prime: BA-Saar  8  79          nucleic acid seq
of construct 870 ,   Omer Apal-1-11 B.:- r -  81 87 84  Amino acid sequence
comprising an Pa subdonmin cif II 1/36, an il5/Indo signal peptide, and a
stein domain complex (SIX) cotripOsing an H5lIndo F'! , El, E2, 1'2 and F
subdomainsI   prim-tuisH /Bs    amino acid sequence comprising 111186 head
domain complex (HDC) Icomp:singEl, P,B, 2, an II5iIndo 1 signet peptide, and
1-15/Indo stem I domain complex (SOD) comprising, I  1-15drato F I , 1-72 and
I' subdomains  amino acid sequence of comprising an RB suittdoinain of
1-5llndo, a PD1 signal peptide, and 1-11iNC stem domain complex composing FL
El, , Et2 and F2 28 29  primer SpPD13-1-1 iB.r: primer Saci-IIII3r         II
amino acid sequence of comprising a PDI signal peptide, an emodoma in of 113
AlBriskane/10/2007 and a IND= of 115 A/Indonesia/5/2005  amino acid sequence,
comprising an CCtot:LH-rain ea' B/Elorida/4/2006 and a rmiyur of H5
Ailndonestar5/2008 encoded by the open reading Frame in construct number 745
0  primer Apal-SpFDI.c  



31 an   pg mer trapal-H5 (A-Truk). 1 c a  8: RI  nucleic acid sera of Sad -
plastory_nnin l'OTR   I primer RC CA-iltdo)--   . nucleotide :mg of PIDI
SP-1.1  Stull 707rA/California/04109 Alfalfa protein disulfide isomeinse
signal peptide coding sequence is underlined and mature 141 coding sequence
is hiahlighted in bold.  axone arid sequence of PM SP-HI A/California/04109
Al1oH protein disulfide Berm:rase signal peptide is underlined 34-  35 I
_Eimer SpRD1-413B.c , 88 7 ) primer Stul-H3B.rT89  7.X355 :nominee.    rimer
Pael-MCS-2X35Se  l 16 i 37 1 primer Tin0 Ii51411B.r 1 primer 11.341-Trian
1-151.c 90 91 , primer 03114V 511TR-2)S35.S., winner 2X315S-CPNIV 5'14TR.c
,  38 rimer HBF-SpIlDf.r  i.2t9841-1e1 ;mar _primer    92  39 primer
SpPD1-14.116.e 1.13 nucleic acid sequence of construct 



747- Coding, acquimcst oF chimeric    HA is underlined, 2.835S promoter J
tense is indicated in italics 1 40 I primer Stal-14BB.r  94      rirnino acid
sequence- of El-Florida l 41 bp-tines TrnD H51-B Floc 95amino  acid sequence
of B-Malaysia 42 B Blo-TrnD 1151.c  _i__pri.mer 96Lamino acid scat:ince of H
I -Brisbane  tit 1 primer Hsp4OLuz.lc 97 amino acid sequence Of Ht-Sittlisl.
44  4Tirimer 115[610Litz-SacL113 98 + amino add sequonce or Fit-New Cal. 45
/ primer fliip4OLuz-Plastor l D9 amino acid sequence of 1-12.- Sin apore
amino acid sequence of 113-Brisbane 46 punter H,sp70Ata, 1 ci 100  47 



primer Iisp7011.ra-Sacl.1956r ___./ 101 artnno acid sequence of H3A-WC21s1 48
Pruner Hsp70k31-01asloat W2, amino acid sequence of EISA-Anhui 49 primer
sapP19-plasto.r 103amino add sequenced li5A-     Vietnam  50   primer sup?
W-1 c  104 amino acid segnence of 145-ludo 51   primer SimPlin-Saclit   -4
52  nucleic acid sequence of complete 11.5     414/Indoncsia/5/05 (I-15N 1))
coding region (including the signal peptide arid the stop codon) flanked, in
5' by a llind111 site and, in 3, by a     Sad sue    nucleic acid seq of
construct    660 - an HA erpression cassette- comprisinc, an alfatFa pi
asic,cyaftill promoter and 5'   



I 'FR. hemaggititinin coding sequence of 415 form      A/Indonesia/5/05
(1-45N9 ), alfalfa plastocyanin 3 VTR  and terminator sequences   nucleic
acid seq of native EiliNC (lack in&MID/C1)  WO 2010/148511P C T ICA 2 01 0
/00 u 283 Methods and Materials 1. AssembLy of RA expression cassettes A-
pCAMBIAPlasto 5[00199]All manipulations were done using the general molecular
biology protocols of Sambrook and Russell (2001; which is incorporated herein
by reference). Table I presents oligonucleotide primers used for expression
cassettes assembly. The first cloning step consisted in assembling a receptor
plasmici containing upstream and downstream regulatory elements of the
alfalfa plastocyanin gene. The plastocyanin promoter and fdlJTR sequences
10were amplified from alfalfa genomic DNA using oligonucleotide primers
Xrnal-pPlas.c (SEQ ID NO: l) and SacI-ATG-pPlas.r (SEQ ID NO:2). The
resulting amplification product was digested with Krnal and Sad and ligated
into pCAMBL:1C2300 (Cambia, Canben-a, Australia), previously digested with
the same enzymes, to create pCANIBLApronmPlasto. Similarly, the 3'LITR
sequences and terminator of the plastocyagin gene was amplified from alfalfa
genomic DNA using the hallowing primers-. Sac{-FlasTc.r.e (SEQ ID NO:3) and
EcnRI-PlasTers (SEQ ID N0:4), and the product was digested with Sad and
Ecoftl before being inserted into the same sites of pCAMBIAprornoPlaslo to
create pCAMBIAPiasto. Plasto-Nalive SP-KS A/Indonesia/5/05 (construct number
660) [00200)A fragment encoding hemagglutinin from influenza strain
A/Indonesiai5/05 20(H5N i; Ace. No. ',ANL ISDN125873) was synthesized by
Epoch Biolabs (Sugar Land, TX, USA). The fragment produced, containing the
complete I15 coding region including the native signal peptide flanked by a
Filnetill site immediately upstream of the initial ATC, and a Sad site
immediately downstream of the stop (IAA) codon, is presented in (SEQ ID
NO:52; Figure 17). The 115 coding region was cloned inio a plastocyanin-based
expression cassette by the PCR-based ligation method presented in Darveau et
al. (1995). Briefly, a first PCR anaptificat ion was obtained using primers
Flasto-443c (SEQ ED NO:5;) and SpIlAcind)-  WO 2010/1-18511PCPCA 21/10%000983
P/asto.r (SEQ ID NO:6) and pCAMBIApromoPlasto as template. In parallel, a
second iunplification was performed with primers Plastu-SpHA (SEQ ID NO;7)
and HA(Ind)-Sacr (SEQNO:8) with 145 coding fragment (SEQ ID NO:52; Figure I?)
as iemplate. The amplification obtained from both reactions were mixed
together and the mixture served as template (hr a third reaction (assembling
reaction) using Pla.sto-443c (SEQ ED NO:5) and HA(Ind)-Sae.r (SEQ ID NO:8) as
pruners. The resulting fragment was digested with Bairdil (in the
piastocyanin promoter) and Sad tat the 3'end of the fragment) and cloned into
pCAMBIA,Plasto previously digested with the same enzymes, the resulting
plasmid, named 660, is presented in Figure IS (SEQ LD NO:53). LoC- Plasto-PD1
SP-HI. A/Ness Caledonia/20/99 (construct number 540) 100201)The open reading
frame from the HI gene of influenza strain A/New Catedonia'20/99 (FUN!) was
synthesized in two fragments (Plant Biotechnology Institute, National
Research Council, Saskatoon, Canada). A first fragment synthesized
corresponds to the wild-type HI coding sequence (GenBank ace. No. AY289929;
SEQ ID NO: 54; Figure 19) 1,5lacking the signal peptide coding sequence at
the 5' end and the transnaembrarie domain coding sequence at the 3' end. The
5' end of the fragment is composed of the last nucleotides encoding PD1SP
(including a Bulll restriction site) and a dual Sad/Sitil site was added
immediately downstream of the stop codon at the 3' terminal end of the
frapnent, to yield SEQ ID NO: 55 (Figure 20). A second fragment encoding the
Csterminal end of the Hi 20protein (comprising a transmembrano domain and
cytoplasmic. mit) from the Kim! site to the stop colion. and flanked in 3' by
Sac: and Stuf restriction sites was also synthesized (SEQ NO. 56; Figure 21).
100202)The lira H1 fragment was digested with Bg111 and Sad and cloned into
the same sites of:a binary. vector (pCANTIBIAPlasto) containing, the
plastocyanin promoter and 5' UTR fused to the signal peptide of alfalfa
protein disulfide isomerase (PDI) gene (nucleotides 32-103; Accession No.
Z11499: SEQ ID NO: 57; Figure 22) resulting in a P01-1-11 chimeric gene
downstream of the plastocyanin regulatory elem.ents. The sequence of the
plastocyaninbased cassette, containing the promoter and PDI signal peptide up
to the Bgill restriction site  WO 2010/148511PCT/CA211111/0009N3 and the
plastoc:ianin terminator downstream of a Sae site, is presented in SEO ID NO.
58 (Figure 23). The addition of the C-terminal end of the lil coding region
(encoding the trausmembranc domain and the cytoplasmic tail) was obtained by
inserting the synthesized fragment (8 EQ ID NO. 56; Figure 2 V) previously
digested with Kpnl and Sac], into the HI expression plasruid. The resulting
construct, named 540, is presented in SEQ ID NO. 59 (Figure 24). D-
Plasto-Native SP-141 A/Brisbane/59/07 (construct number 774)
[00203]Expression cassette nwnber 774, driving the expression of HI from
.A/E3risbanc/59/07, was assembled as follows. A synthetic fragment was
synthesized tocomprising die complete hernagghainin coding sequence (from ATG
to stop) .flanked in 3' by alfalfa plastocyanin gene sequences corresponding
to the arst 84 nucleotides upstream of the plastocyanin ATG starting with a
Drain' restriction site. The synthetic fragments also comprised a Sad site
immediately downstream of the stop codon. [00204)The synthetic fragment was
synthesized by Top Gene Teclwologies (Montreal, Is QC, Canada). The fragment
synthesized is presented in SEQ ID NO. 60 (Figure 25). For the assembly of
the complete expression cassette, the synthetic fragment was digested with
Drain and Sad and cloaca into pCAMBIAPlaslo previously digested with the same
enzymes to give construct 774 (SEQ ID NO. 61; Figure 26). E- CFMN HT-1,C C51
(co act number 828) 



20[00205]CPMV-1-17I expression cassettes use the 358 promoter to control the
expression of art m_RNA comprising a coiling sequence of interest flanked. in
5', by nucleotides 1-512 from the Cowpea mosaic virus (CIPMV) RNA2 with
mutated ATG at positions 115 and 161, and in 3'. by nucleotides 3330-3481
from the CIPMV RNA2 (corresponding to the 3' DTR) followed by the NOS
terminator. Plasmid pl3D-05- I LC, (Sainsbury et al. 2008; Plant
25Biotechnology Journal 6: 82-92 and PCT Publication WO 20071[35480), was
used for the assembly or CPMV-HT-based hemagglutinin expression cassettes.
The mutation of ATGs at position 115 and 161 of the CPWD: RNA2 was done using
a PCR-based ligation method  WO 2010/148511PCIKA2'110,1)0983 presented in
Darveau et al, (Methods in Neuroscience 26: 77-85 (1995)). Two separate PeRs
were pert-aimed using pl3D-05-1LC as template. The primers for the first
amplification were           3c (SEQ ID NO: 9) and Nelut-AIGI I 5.r (SEQ ID
NO: 10). The primers for the second amplification were Mut-A.1'6161.c (SEQ ID
NO: 11) and LC-05-1.1 I Or (SEQ lID NO: 12). The two fragments obtained were
mixed and used as template for a third amplification using pHinPlus.2613c
(SEQ ID NO: 9) and LE-05-1. I (Or (SEQ ID NO: 12) as primers. The resulting
fragment was digested with Pad and Apat and cloned into pHD-05-1I-C digested
with the same enzymes. The construct generated, named 828, is presented in
Figure 27 (SEQ ID NO: 62). I0F- Hi Wilirishane/59107 receptor-binding (1113)
domain in US Afindonesia/5/05 backbone (construct number 690) [00206)A
chimeric HA was made by replacing the RB domain in the H5 Alindonesia/5/05
with that of 1-Il A/Brisbane/59/07 using the PCR-based ligation method
presented in Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). In a
first round of PCR, a segment of the plastocyanin promoter fused (0 the
natural signal peptide, the F1/21 and El domains of the H5 A:Indonesia/5/05
was amplified using primers Plasto-4-43c, (SEQ NO: 5) and El 111B-El H51.r
(SEQ L) NO:13) with construct number 660 (SEQNO:53, Figure !8) as template. A
second fragincni,comprising the HI AfBrisbane/59/07 Ith domain coding
sequence, was amplified with primers El H5N-E1 III B.c (SEQ ID NO: 14) and E2
1151-RB Filar (SEQ ID NO:15) using construct number 774 (SEQ TD N0,61, Figure
26) as template. A third fragment comphsing E2, F'2, F. transmembrane and
cytoplasmic domains from 135 &Indonesia/S/05 was aniplified using primers RB
H1B-E2 H51.e (SEQ ID NO:16) and 1-INInd)-Sacl.r (SEQ ID NOeS) with construct
number 660 (SEQ in NO: 53; Figure 18) as template. Amplification products
were then mixed and used as template for a second round of amplification
(assembling reaction) with primers Plasto  el 'Ik (SEQ 1D NO:5) and HA(Ind)-
Saar (SEQ ID NO:8). The resulting fragment was digested with BainEll (in the
piastocyanin promoter) and Sacl (after the stop codon) and cloned into
construct number 660 f SEQNO: 53; Figure 18), previously digested with the
same restriction enzymes to give construct [lumbar 690 (SEQ ID NO: 63). The
construct is presented in Figure 28. - 5S
?CT/Ca2010/000983 WO 2010/14851iPCT(CA211101001P983 V821 97W0  C-141
A/Brisbane/59/07 esterase and receptor-binding domains (El -rto-E2) in 115
A:Indonesia/5/05 backbone (construct number 691) [002071A chiinerie HA was
assembled by replacing the El-RB-E2 domains in 1-15 AirIndonesia/5/05 with
those of al AlBrisbane/59/07 using the PCR-based ligation method presented in
Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). In a first round of
PCR, a segment of the plastocyanin promoter fused to the natural signal
peptide and the El domain of 115 A/Indonesia/5/05 was amplified using primers
Plasto-443c (SEQ ID NO:51 and El 1-1113-Et H51.r (SEQ ID NO: 17) with
construct number 660 (SEQ II) NO: 53; Figure 18) as template. In parallel,
Iwo other hiagments were amplified. The second fragment:, containing iothe HI
A/Brisbane/59/07 E. -RB-E2 domains coding sequence, was amplified with
primers F' I 115N-El. UiB.e (SEQ ID NO: 18) and F'2 H51-E2 II l.B.r (SEQ ID
NO: 19) using construct number 774 (c.SEQ VD NO:6 I; Figure 26) as template.
For the third fragment, E 2, F. transmembrane and cytoplasmic domains from
(-15 A'Indonesta/5(05 were amplified using primers E2 111.13--F'2 1451.c
(S'EQ ID NO: 20) and 11A(Incl)-SacIr (SEQ ID NO; 8) with construct number 660
(SEQ ID NO: 53; Figure IS) as tcniplate. Amplification products were then
mixed and used as template for a second round of amplification (assembling
reaction.) with primers Plasto-443c (SEQ ID NO:5) and HA(Ind)-Sacl.r (SEQ ID
NO: 8). The resulting fragment was digested with BarnHI (in the plastocyaniri
promoter) and Sac! (atter the stop codonl and cloned into construct number
660 (SEQ ID NO: 53; Figure S), preViOUSiY 21)digested with the same
restriction efirrityines to give construct number 691 (SFQ ID NO: 64). The
construct is presented in Figure 29.  IF H5 A/Indonesia/5/05 receptor-binding
(RB) domain in UI A/New Caledonial20/99 backbone (construct number 696)
(0C20gilA chimeric HA was made by replacing the RB domain in the HI A/New 23
Caledonia/20/99 with that of H5 A/Indonesia/5/05 using the PCR-busetiligaticm
method presented in Darveau et at. (Methods in Neuroscience 26; 77-850995B.
In a first round of PCK, a segment of the plastocyanin promoter fused to the
signal peptide of alfalfa protein disulfide isomerase (PDISP; Accession Na
Z11499; nucleotides 32-103 of SEC/ 1.1) NO: 57; - 60 -  Figure 22), the F'l
and El domains oel-11 AI New Caledonia/20/99 were amplified using primers
Plasto-443c (SEQ ID NO: 5) and El H5I-E1 H INCs (SF,Q ID NO: 21) with
construct number 540 (SEQ ID NO: 59; Figure 24) as template. A second
fragment, comprising the I IS A/Indonesia/5/05 R.B domain coding sequence,
was amplified ievilh primers El HINC-E) I-151x (SEQ ID NO: 22) and E2
ITINC-RB H51.r (SEQ ID NO: 23) using construct number 660 (SEQ ID NO: 53;
Figure 18) as template. Athird fragment comprising 2, FI2. F, transmembrane
and cytoplasmic domains from HI AlNew Caledonia/20/99 was amplified using
primers Rti H51-2 HINC.c (SEQ ID NO: 24) and HA-Sacl,r (SEQ ID NO: 25) with
construct number 540 (SEQ /ID NO: 59: Figure 24) as template. Amplification
products were to then mixed and used as template for a second round of
amplification (assembling reaction) with primers Plasto-443e (SEQ ID NO: 5)
and HA-Sae Ir (SEQ ID NO: 25). The resulting Fragment was digested with BgIll
and sad and cloned into construct number 540 (SEQ ID NO: 59; Figure 24)
previously digested with the same restriction enzymes to give construct
number 696 (SEQ ID NO: 65). The construct is presented in Figure 30.
Assembly of ill A/Brisbane/59/2007 Lu CPMV-Hrespression cassette (construct
number 732). 1002091The coding sequence of [IA from HI A/Brisbane/59/2007 was
cloned into CPMV-HT as follows. Restriction sites Arial (immediately upstream
of NM) and Stul (immediately downstream of the stop codon) were added to the
hemagglutinin coding 20sequence by pelforming a PCR amplification with
primers ApaI4-1.1B.e (SEO M NO: 26) and StuI-1-11B.r (SEQ LO NO: 27) using
construct number 774 (SEQ ID NO: 61; Figure 26) as template. The resulting
'fragment was digested with Apal and StuT restriction enzymes and cloned into
construct number 828 (SEQ TO NO: 62; Figurer) digested with the same enzymes.
Resulting cassette was named construct number 732 (SEQ ID NO: 66, Figure 31).
WO 2010/WISHPCTiCA2111111000983 4- Assembly of SpPni-141 A/Brishane/S9/2007
in CPM-V-/ T expression cassette (construct number 733), [002101A sequence
encoding the signal peptide of alfalfa protein disulfide isomerase (PDISP;
nucleotides 32-103 of SEQ ID NO: 57Figurc 22; Accession No. 711499) was fused
to the RAO coding sequence of HI from AlBrisbane/5912007, and the resulting
fragment was cloned into CPNW-Hras follows. The HI coding sequence was
amplified with primers SpPD1-R I13.c (SEQ ID NO: 28) and Sac[411.13.r (S EQ
ID NO: 29) using construct 774 (SEQ ID NO: 61; Figure 26) as template. The
resulting fragment consisted in the HI coding sequence flanked, in 5', by the
last nucleotides encoding PD/SP (including a BOLL restriction 10site) and, in
3', by a Sae restriction site. The Fragment was digested with 13011 and Sad t
and cloned into construct number 540 (SEQ 11) NO: 59; Figure 24) previously
digested with the same resiriction elizymes. The coding sequence of
intermediate cassette. named construct number 787 (SEQ ID NO; 67), is
presented in Figure 32. Restriction sites Apal (immediately upstream ATG) and
Shil (immediate)y downstream slop co.don) were added to the tshemagglutiiiin
coding sequence by performing a PCR amplification with primers Apal- 



SpPDI.c (SEQ 1D NO: 30) and Stu1411 B.7 (SEQ ID NO: 27) using construct
number 787 (SEQ ID NO: 67; Figure 32) as template. Resulting fragment was
digested with Apal and SMI restriction enzymes and cloned into construct
number 828 (SEQ ID NO: 62; Figure 27) digested with the same enzymes.
Resulting cassette was named construct number 733 (SEQ 20ID NO: 68; Figure
33). K- Assembly of HI AtBrishane/59/07 receptor-binding (RD) domain in US
A/Indonesia/5/05 backbone in CPMV-HT ex-pifission cassette (construct number
734). 10021The coding sequence of chimeric HA consisting in R13 domain from
HI A/Brisbanc/59(07 in H5 Athzdoncsia/5/05 backbone was cloned into CPMV-117
as Follows, 25Restriction sites Apal (immediately upstream of ATG) and Still
(immediately downstream of the stop codon) were added to the chimeric
hemagglutinin coding sequence by performing a PCR amplification with primers
Anal-HS (A-Indo). lc (SEQ ID NO: 31) and 115 (A-indolStul. I 707r (SEQ 1D NO:
32) using construct number 690 (SEQ [D NO: 63; Figure 28) as  template.
Resulting fragment was digested with ApaI and Stul restriction enzymes and
cloned into construct number 828 (SEQ. ID NO, 62: Figure 27) digested with
the same enzymes. Resulting cassette was named construct number 734 (SEQ ID
NO; 69; Figure 34). L- Assembly of SpPM-1-13 A/Brisbane/10/2007 in CPMV-HT
expression cassette (construct number 73(1). [00212]A sequence encoding
alfalfa PDT signal peptide fused to FiA0 from 1-T3 A/Brisbane-4110(2007 was
cloned into CPMV-HT aS follows. First, a synthetic fragment was synthesized
comprising the complete liemagglutinin coding sequence (front ATG to stop)
flanked in 3' by alfalfa plastocyanitt gene sequence corresponding to the
first 84 nucleotides to(starting with a Dralll restriction site) upstream of
the plastocyanin ATO. The synthetic fragment also comprised a Sad l site
immediately after the stop codon. Synthetic fragment was synthesized by Top
Ceric Technologies (Montreal, QC, Canada). The fragment synthesized is
presented in SEQ ID NO: 70 (Figure 35) and was used as template for further
PCR-based [002131Second, the signal peptide of alfalfa protein disullide
isornerase (PDISP) (nucleotides 32-103; Accession No Z11499; SEQ ID NO: 57;
Figure 22) was linked to the HAO coding sequence of H3 from
A/Brisbane/10/2007 along with Arial restriction site immediately upstream or
ATC3 and Stu! restriction site downstream of the slop notion as follows.
PDISP was linked to the H3 coding sequence by die [CR-based ligation method
presented in Darveau et al. (Methods in Neuroscience 26: 77-S5(1995)). In a
tint round of PCR, PDISP signal peptide was amplified using primers
Apal-SeDlic (SEQ 1D NO: 30) and H3B-SpPDI.r (SEQ ID NO: 33) with construct
number 540 (SEQ ID NO: 59; Figure 24) as template. In parallel, another
fragment containing a portion of the coding sequence of H3
Affirisbariell.012007 (from codon 17 to the stop codon) was amplified with
primers SpPID1- 75(SEQ ID NO: 34) and Stut-H3T3.r (SEQ TD NO; 35) using
previously synthesized fragment (SEQ lD ND. 70; Figure 35) as template.
Amplification products were then mixed and used as template for a second
round of amplification (assembling reaction) with primers Aptii-SpPDI.c (SEQ
ID NO: 30) and Still-11313x (SEQ ID NO: 35). The resulting fragment  WO
2010/148511PCT20111/000983 was digested with Apal and Sm.( restricaton
enzymes and cloned into construct munber 828 (SEQ ID NO: 62; Figure 27)
digested with the same enzymes. Resulting cassette was named construct number
736 (SEQ ID NO: 7 I; Figure 36).  M- Assembly of chimeric SpPD1-113
AI-Brisbane/I 0/2007 (ectoclomaint 1-115 Alindonesiu/5/2005 (Ttnf) + Cyto
tail) in CP:MV-ifT expression cassette (construct number 737). [002141A
sequence encoding alfalfa PEA signal peptide tiased to the ectodonialit of H3
A/Brisbane/1012007 and to the b-ansmembrane and cytoplasmic domains of 145
Aandonesiat512605 was cloned into CPMV-fiT as follows. PDISP-H3 coding
sequence was 10fused to the I-15 transmembrane domain by the PCR-based
ligation method presented in Dan'eau et al. (Methods in Neuroscience 26:
77-85(1995)). In a first round of PCR, a fragment comprising PDISP signal
peptide and ectodomain from H3 Brisbane was generated by 'amplification (with
Apal restriction sift upsfream of the PD(SP htitial ATG) using primers
Apal-SpPOI.c (SEQ ID NO: 30) and InID H5I-H38.r (SEQ ID NO: 36) with
construct ISnumber 736 (SEQ !D NO: Ti; Figure 36) as template. In parallel,
another fragment containing transmembrane and cytoplasmic domains of 145
Indonesia was amplified with primersH3BTinD I-I51.c (SE.Q ID NO: 37) and 115
(A-Indo)-Stul.1707r (SEQ ID NO: 32) using construct number 660 (SEQ ID NO.
53: Figure [8) as template. Amplification products were then mixed and used
as template for a second round of amplifrcation (assembling reaction) with
20primers Apai-SpPDI.e (SEQ ID NO: 30) and fl5 (A-Indo)-Stu1.1707r (SEQ ID
NO: 32). The resuttinu fragment was digested with Aunt and Stul restriction
enzymes and cloned into construct number 828 (SEQ ID NO: .62; Figure 27)
digested with the same enzymes. Resultin cassette was named construct number
737 (SEQ ID NO: 72: Figure 37).        N- Assembly of SpPDI-IlA
thiFlorida/4/2006 in CPIN111-1/I expression cassette (construct 25number
739). [002151A sequence encoding alfaila P01 signal peptide fused to HAG from
DA arfloricL 4/2006 was cloned into CPM-V-Erras follows. Firsi. a synthetic:
fragment was  WO 20 i0/14S511PCl/(:A2111 0/000983 sy-nthesized comprising the
complete hetnagglutinin coding sequence (from A-rc to stop) flanked in 3' by
alfalfa plastocyanin gene sequence corresponding to the first 84 .nucleotides
(starting with a Drain restriction site) upstream of the plastoeyanin ATG.
The synthetic fragment also comprised a Sad l restriction site immediately
after the stop codon. The synthetic fragment was synthesized by Epoch Biolabs
(Sugar Land, Texas, USA). The fragment synthesized is presented in SEQ ID
NC): 73 (Figure 38) and was used as template for further PCR-based ligation.
[00216]Second, the signal peptide of alfalfa protein disulfide isoinerase
(PDISP) (mielcolicles 32/03 of SEQ ID NO: 57; Figure 22; ; Accession No Z i
1499) was linked to the HAG coding sequence of HA from B/Floritla/4/2006
along with Apal restriction site immediately upstream ATCi and Snit
restriction site downstream stop codon as follows. PDISP was linked to the HA
coding sequulce by the PCR-based ligation method presented in Darveau et a:.
(Methods in Neuroscience 26: 77-85(1995)). In a first Found of pot, POISP
signal peptide was amplified using primers Apal-SpPIThc (SEQ ID NO: 30) and
HBF-SpPDI.r [5(SEQ ID NO: 38) with construct number 540 (SEQ ID NO: 59;
Figure 24) as template. In parallel, another fragment containing a portion of
the coding sequence ofliA from 'a/Florida/4/20W (from eoclon 16 to the stop
codon) was amplified with primers SpPDfill3F.c (SEQ ID NO: 39) and
Shil-HB17.r (SEQ ID NO: 40) using previously synthesized Crap-nen/ (SEQ ID
NO. 73; Figure 33) as template. Amplification products were then mixed and
used as template for a second round of amplification (assembling reaction)
with primers ,kpal-SpPD1.c (SEQNO: 30) and Stul-HBF.r (SEQ ID NO: 40). The
resulting fragment was digested with Apal and Slut restriction enzymes and
cloned into construct number 828 (SEQ ID NO: 62; Figure 27) digested with the
same enzymes. Resulting cassette, was named construct number 739 (SEQ ID NO:
74: Figure 39). 0- Assembly of chimeric SpPD1-1-1A 8illoridaM/2006
(ectorlomain) 115 Ail ndonesia/5/2005 (TraD C:yto tail) in CPMV-HT expression
cassette (construct number 745).  



WO 2010/118511PCT(CA20111;000083 [002171A sequence encoding alfalfa POT
signal peptide fused to the ectotiomain from HA BIFieridal4/2006 and to the
transmembrane and eytopIasinic domains of H5 Arindonesia/5/2005 was cloned
into CP MV-I-IT as follows. PDtSP-8/Florida/4/2006 ectodomain coding sequence
was fused to the 1-15 transmembrane and cytoplasmic domains by the PCR.-based
ligation method presented in Darveau et al. (Methods in Neuroscience 26:
7783(1995)). In a first round of PCR., a fiagment comprising P1)151' signal
peptide fused to the ectodornain from [-IA BiTtorida/4/2006 was generated by
amplification using primers ApalSpPDI.c (SEQ ID NO: 3(l) and 'IMO 1151-B nos
(SEC) a) NO: 41) with construct number 739 (SEQ ID NO: 74; Figure 39) as
template. In parallel, another fragment containing P.15 0Indonesia
Iransinembrane and cytoplasmic domains was amplified with primers B Flo-TmD
Rife (SEQ ID NO: 42) and H5 (A-Indo)-Stul.1707r (SEQ ID NO: 32) using
construct number 660 (SEQ ID NO. 53; Figure 18) as template. Amplification
products were then mixed and used as template for a second round of
amplification (assembling reaction) with primers Apal-Splti.c (SEQ ID NO: 30)
and I-15 (A-Indo)-Stuf. [707r (SEQ M NO: 32). The ISresulting fragment was
digested with Apali and Still restriction enz:mies and cloned into construct
number 828 (SEQ ID NO: 62; Figure 27) digested with the same enzymes.
Resulting cassette was named construct number 745 (SEQ ID NO: 75; Figure 40).
IV-Assembly of chimeric Spill:Pi-11A Biflorida/4/2006+ 115
Ailndoriesia/5/2005 (-Cm!) 4- Cyto tail) in 2X35S-GPIWV-IIT expression
cassette (construct number 747). 20(00218]A sequence encoding alfalfa PDI
signal pevt de fused to HAG from HA B/Florida:4/2006 and to the
transmernhrane and cytoplasmic domain 01115 A/Indonesia:5/2005 was cloned
into 2X35S-C1PMV-HT as follows. The promoter switch was performed using the
PCR-based ligation method presented in Darveau et at (Methods in New-oscience
26: 77-85 (: 095)). A first fragment containing 2>C35S promoter (SEQ ID NO:
2588; Figure 50A) was amplified by PCR with primers Puel-MCS-2X35S.c (SEQNO;
89) and CPMV 5.11.7R-2X35.S.r (SEQ ID NO: 90): Paei-MCS-2X35S.c (SEQ ID
NO:89) AATTGTTAATTAAGTCGACAAGETTGCATGCCTGCAGGTCAAC  CPMV 5'UTR-2X35S.r (SEQ
ID NO:90) TCAAAACCIATTAAGATTITAATACCTCTCCAAATGAAATGAACTICC using a plasmid
containing the 2X35S promoter as template. In parallel, a second fICR was
perthrmed using primers 2X.35S-CPMV 5.1EfR,e (SEQ ro NO: 91) and Apar-M
prot.r(SEQ ID NO: 92): 2X35S-CPMV 5115TR.c (SE:Q ID NO:9 to
TTGGAGAGGIATTAAAATCITAATAGCiTrTTGATAAAAGCGAACGIGGO Apal-114 prat (SIQ ID
NO:92) I s TCTCCATGGGCCCGACWTTTOGOCAOAATATACAGAAGCFTA using construct 745
(SEQ ID NO 75; Figure 40) as template. The two fragments obtained were then
mixed and used as template Mr a second round of PCR (assembling reaction)
with Pacl-MCS-2X35.S.c (S EQ ID NO:89 and Apal-M prot.r (SEQ ID NO:92) as
primers. Re:stilling fragment was the digested with Pact and Apal and cloned
into construct 745 (SEQ 11-1 NO 75 Figure 40) digested with the same
restriction enzynws. The sequence of the expression cassette, named construct
747 (SEQ ID NO:93), is presented in Figure 50B. 2. Assembly of chaperone
expression cassettes [002191Two heat shock protein (1-Isp) expression
cassettes were assembled. In a first cassette, expression of the
-4rabirlopsiv thaliervya (ecotype Columbia) cytosolic 1-1S970 (Athsp70- I in
Lin et al. (200 I) Cell Stress and Chaperones 6: 201-208) LS controKed hy a
chimeric promoter combining elmerlis of the alfalfa Nitrite reductase (Nir)
and alfalfa Plastocyanin promoters (NiciPlasto). A second cassette comprising
the coding revion of the  WO 2010/148511PCT7CA2010/000983 alfalfa cytosolic
HSP40 (Ms11; Erugis et at (1999) Plant Molecular Biology 40 97408) under the
contro/ of the chimeric NMPlasto promoter was also assembled, 100220)An
acceptor plasmid containing the alfalfa Nitrite reductase promoter (Nir), the
GLIS reporter gene and NOS terminator in plant binary vector was first
assembled. Plasmiti pNir3K51 (previously described in US Patent No.
6,420,548) was digested with Hindla and EcoRl. The resulting fragment was
cloned into pCAMBLA2300 (Cambia, Canberra. Australia) digested by the same
restriction enzyme to give pCAMBIA-Nir3K,51. (002211Coding sequences for
Rsp70 and Usp40 were cloned separately in the acceptor       plasmid
pCANIBLANir3K5 I by the PCR-based ligation method presented in Darveau et at
!O(Methods in Neuroscience 26:77-85 (1995)). I00222)For Hsp40, MsjI coding
sequence (SEQ ID NO: 76; Figure 411 was amplified by la-PLR from alfalfa
(ecotype RangeLander) leaf total RNA using primers Hsp40ttizic (SEQ ID NO:
43) and lisp4OLuz-Sac1.1272r (SEQ if) NO: 44). A second amplification was
performed with primers Plasto-443c (SEQ ED NO: 5) and 1-Isp40Luz-Plasto.r
(SEQ ID NO: 45) with construct 660 (SEQ ID NO: 53; Figure 18) as template.
PCR products were then mixed and used as template for a third amplification
(assembling reaction) with primers Mast  143c (SEQ ID NO; 5) and
lisp4OLuz-Sact.1272r (SFQ ID NO; 4-4), The resulting fragment was digested
with Hpal (in the plasincysnin pmmoter) and cloned into pCAMBIANU3K5 I,
pmviously digested with Hpat (in the Nir promoter) and Sad, and tiled 20with
T4 DNA polymerase to generate blunt ends. Clones obtained were screened for
correct orientation and sequenced for sequence integrity. The resulting
plasinid, named R850, is presented in Figure 42 (SEQ ID NO: 77). The coding
region of the Athsp70-1 was amplified by RT-PCR from Arabidopsis leaf RNA
using primers Itsp70Ara. Fe (SFQ ID NO: 46) and lisp70Ara-Sacl.1956r (SEQ iD
NO: 47). A second amplification was performed with primers 25Plato-443c (SEQ
ID NO: 5) and Hsp70Ara-Plastos (SEQ ID NO: 48) with construct 660 (SILO ID
NO: 53; Figure 18) as template. PCR products were then mixed and used as
template for a third amplification (assembling reaction) with primers
Plasto-443c (SEQNO, 5) and lisp70A.RA-Sacl. I 956r (SEQ ID NO: 47). The
resulting fragment was digested with Hpal (in --  WO
2010/148511Pa(cA2010100U983 the plastoeyanin promoter) and cloned into
pCAMBIA.Nir3K51 digested with lipat (in Ut NiT promoter) and Sad and filed
with T4 DNA polymerise to generate blunt ends. Clones obtained were screened
for con-eci orientation and sequenced for sequence integrity. The resulting
plastnid, named R860, is presented in Figure 43 (SEQ ID NO: %S). 



[00223]A dual Hsi) expression plasmid was assembled as follows, R860 (SEQ ID
NO: 78; Figure 43) was digested with TisrEll (downstream the NOS terminator),
treated with T4 DNA polymerase to generate a blunt end, and digested with
Sbfl (upstream the chimeric NIRIPlasto promoter). The resulting fragment
(Chimeric Nir(Plasto protrioter-HSP70 coditie sequence-Nos terminator) was
cloned into R850 (SEQ ID NO: 77; Figure 42) previously digested with Sbfl and
Sinai (both located in the multiple cloning site upstream chimeric.
Nir(Plasto promoter). The resulting plasmid, named R870, is presented in
Figure 44 (SEQ ID NO: 79). 3. Assembly of other expression cassettes HcPro
expression cassette 15[00224]An HcPro construct (3.5HcPro) was prepared as
described in Hamilton et al. (2002). All clones were sequenced to confirm the
integrity of the constructs. The plasmids were used to transform Agrobacteium
iiiene(acien.s. (AUL I : ATCC, Manassas, VA 20108, USA) by electroporation
(Mattanovich et al" 1989). The iniegrity of all A. zumefations strains were
confirmed by restriction mapping. 20PI 9 expression cassette 100225]'Elie
coding sequence of p I 9 protein of tomato bushy stunt virus (TBSV) was
linked to the alfalfa plastoeyanin expression casscite by the PCR-hased
ligation method presented in Darveau et al. (Methods in Neuroscience 26:
77-85(1995)). In a first round of PCR, a seguent of the plastoeyanin promoter
was amplified using primers Plasio-443e (SEQ 251-1) NO: 5) and
supP.19-plasto.r (SEQ ID NO: 49) with construct 660 (SEQ ID NO7 53) as
template. In parallel, another fragment containing the coding sequence of pI9
was amplified  WO 20191148511PCT(cA201111000983  with primers supP19-1c (SEQ
ID NO: 50) and SupP19-Sactr (SEP 11) NO: 51) using construct 355:p I 9 as
described in Voirutet et at (The Phut( Journal 31: 949-956 (2003)) as
template. Amplification products were then mixed and used as template for a
second round of amplification (assembling reaction) with ptinters Plasto-443c
(SEQ ID NO: 5) and SupP19- Saar (SEQ 0 NO: 51). The resulting fragment was
digested with Bitinhl (in lhe plastocyanin promoter) -and Sacl tat the end of
the p t 9 coding sequence) and cloned into construct :number 660 (SEQ ID NO:
33; Figure IR), previously digested with the same t-estriction enzymes to
give construct number R472. Plasmid R472 is presented in Figure 45. Construct
number 443 10[00226]Construct number 443 corresponds to pCAMBIA2300 (empty
vetor). Table Oligonueleotide primers used for assembly of expression
cassettes. 14E I 11.5N-E1 H113.c. ATGACCFCRIC UA CCCAGGCCAT TICGC CACTAT
GAGGA ACTGAGG ! G 15E2 1151-1214 1-1i13.r CCMTICACITITCATAATTCCTGATCC,
AGCCTOTACTCAG1 GC 11/2.    WO 2010/118511 PCTiCA21110 /000983  ligenucleotide
sequeuee (5'--)1)  16RHH-E2 F151.c 17El I-JIB-F. i 1-151.r  FI5N-EI ill Be
0'2 [5t-E2 H1B.r 20E211?B-F2 145I.c     HA-SacIx c Stet-HD:3s SpPDI-1!1B.c
Seel-I-118s A pal SpED1.9  Tr AAC1TAG AGCTCETAG MCC ATATIC AC ACTGCAAAGAC
TGTCOGGCCCAIGAAAGT/tILAACT ACIC1GTCCTOTTATGCACATT A AAT AGGCCI I I AGATGCAT A
ITCT AC ACT(ITAAAGACCC ATI CC A  TCFCMIATCTTCOCM AC ACAA :AT
arATAGtnAccATGCTAACA AC 



CTT AC3 AGCTCTTAG ATOCATATTCTACACIGTAAAGACCCATTC,CAA narcOGGCCC ATGGC7G A
AAAACC? IrGai ATI TICG GC IT ATTGT  ApsE-R5 (A- loc.141c 32115 (A-lndo)- Scuf
I 707r  H313-SpPDfx SpPD1-11311.c 35Stul-1-1313.r  TG TCG GGCCCATGG AGAA
AATAGTG CT TCTICTIGCAAT A kATAGGCCTITAAATGCAAATICI GC ATTGTA ACCA
TGICATITCCGOGAAGTTF TTGAGCG AAGA Ira; AGA AG GAACCA ICICAG AICTTCOCTCA
AAAACTTCCCGGAAATGACAACAGC ACG AAAATAGGOOTTCAAATGCAA.AIGTIGCACC FAATCITTGCCTTF
TrnD H51-11313.r A TTTGC TAAGTTCCTATICi ACTTCACCTCAACC3CCCTIGATCICIG "f
GAGCTGAAGICAATAGGAACTTACEAAAFACTUICAATt TAn CAA H313-Im HAC  c.rrArrCCAG 1
GCAGT TICGATCAOCCAAGATCT GAGAAGGAACCAA CAC
CAGATCTTCGCTGATCGAATCTGCACTGGAATAACAteiTCATATTC ACC CI GA FIG GATA
ACTACCAAATACIGTCA ATETATICAAC AG T GGCGAO TIC  Hsp-40Luz. I L  WO
20101148511PCT/C420101000983 SEO ID Tide Oligocene lw, i ide sequence (5'-3)
IT sp1OLuzSad. i 272r  AGCTGAGGICCTACTOTTGAGC-CiCAITGC-AC 45 Hsp40Luz-P I
anoGTTG-GICCGCGCCCAAACATTTECTCYCAAGATUNT 46 1-1550 Alt I c AT (3TC G G G
TAAAGG AGA.ACill A 47 ii sp70Aea- Sin: 1. / 956r AGCTGAr.liCICITAGTCGACCT CUT
CG ATCTTACi 48 113p701-1Ptes(o.r ICCTICTCCTITACCCG AC ATITTCTCT C.AAG ATG AT
49 supP19-plam0_r CCITOTATAGCTU1TFCCATTTTCTCTCAAGAIG SG sunr 19-- lc A.K;
GAACGAGc TATACAAGG 51 



SupP19-Sati. r miTCGAGuicrimiteGCTTTCTUITTCGAAO
AkTEGTIAATTAAGTOGACAM1CTIGGATC1CCTC-CAGOTCAlie 9 ; ,90 PaCI-N1CS2X355.c  ClPM
V 5'1)TR- 2X355.r     TCAAAACCIATTAAGATTITAATACCUCTC-CAMICAAATCAACTTCC 1   1
,91 92 2X35S-CPMV 512114,c TICGAGAGGTATTAAAATCTTAA ll A GGITITGATAAAAGCGA ACG
TG /   0   Anal-NI prois 1-CT alAIll(iGCCCGACAliATTBICOCAOAATATAGAGAAGCTTA
Table2: Agrobaeterium strains used for expressiou of influenza
beniagglutiuins with native or PUI signal peptides  Agro strain I HA
expressed Signal Pe tide Expression Cassette AGE t/540 AL! /774  H1 LVNew
Calodunia120/99)  P DI native Plastocyanin    H IAA/Brisbane/59/2007)  



Plastoeyanin AGLI /187  AGL,I1732    t (A1Brishane/59/2007) 1-11
(A/Brisbane159.120071  native P Plastocyanin  35S/CPMV-HT ACiL 036 H3
(AlBrisbane/10/2007)['Dl  35S/CPMV-HT AGL1/660  AGL1/739 H5
ckindonesia15/2005)   t- B (8illorida74/2006) native PD1 Plastoeytinin 15S/C.
AGLW828 AGL11690  CPMV HT-LC C51  HUBris RB.H5/indo SOC  C5ALC native
-,35S1CPMV-HT Plasto  Plasto AEU-L/69 t AGI_11696  1111Bn El -KB-E2 i 1:15
SDCnative    1:15,11ndo RJ3+H !/NC SIXPD1Plasto AGL1/733   PD!  native7
35S/CP!1V-HT AGL1,1734- AG T i/737  ACIL,U745 -71 H l/Bri /15/Indo SDC
35S/CPMV-HT   .1-13/Bri Ectodomaini-1-15/Inclo TDC PD135S/CPMV-HT   WEIn
ertociomain115/Endo TOO POI35S/CPMV-HT  WO 2010/14}4511PCTICA211111/000983 



AGLI/747j B/Flo ectodomain F15/1ndo TUCPD!I 2X35S/CPNIV-11T  4. Preparation
of plant biomass innetilum,agroinfiltration. and harvesting [00227]Meanon
henthamiona plants were grown from seeds in Bats filled with a commercial
peat moss substrate. The plants were allowed M grow in the greenhouse under a
photoperiod and a temperature regime of 25C dayr2OT: night. Three weeks after
seeding, individual planttets were picked out, transplanted in pots and tell
to grow in the greenhouse for three additional weeks under the same
environmental conditions. Prior to transformation, apical and axillary buds
were removed at various times as indicated below, either by pinching the buds
from the plant, or by chemically treating the Ltet (00228)rtgroliacterin
transcected with each construct were grown in a YEB medium supplemented with
10 inN4 2-[N-moipliolinolethanesulfonic acid (NS). 20 iuAM acetosyringone, 50
itglinl kariantycin and 25 taginal olcarbenicillin p115.6 until they reached
an 0000 between 0.6 and 1.6. i4grobacierimin suspensions were centrifuged
before use and resuspended in infiltration medium (10mM ?Age', and 10 nevi
NIBS p1-i 5.6). Syringe- t5infiltration was performed as described by Liu and
Lomonossoff (2001, Journal of Virological Methods, W5:343-348). For
vacuum-infiltration, A. oichcfaciens suspensions were centrifuged,
resuspended in the infiltration medium and stored overnight, at 4C. On the
day of infiltration, cubure batches were diluted in 2.5 culture volumes and
allowed to warm before use-. Whole plants of IV. iienthouriuno or N.
tobacaor,vere placed upside down in the bacterial 20suspension in an
air-tight stainless steel tank under a vacuum of 2040 Tore for 2-min.
Following syringe or vacuum infiltration, plants were returned to the
greenhouse for a 4-5 day incubation period anti( harvest. Unless otherwise
specified, all infiltrations were perlenned as co-infiltration with
AGL1135S-licPro in a I :1 ratio, except for CPIVIV-EIT cassette-bearing
strains which were co-infiltrated with strain AGLUR472 in 3 1: I ratio.  WO
20 WI 48St IPCI7CA2010/000983 [002291Following incubation, the aerial part of
piants was harvested, frozen at -80C, crushed into pieces. Total soluble
proteins were extracted by homogenizing (Poiytron) each sample of
frozen-crushed plant material in 3 volumes of cold 50 rnIVE Iris pH 3, 0.15
NT Nita, 0.04% sodium membisid lite. and I niM phenylmethanestil Cony!
fluoride, After homogenization, the slurries were centrifuged at 20,000 g for
20 min at 4C and these clarified crude extracts (supernatant) kept for
analyses. The total protein content of clarified crude extracts was
determined by the Bradford assay (Bio-Rad, )iercules, CA) using bovine serum
albumin as the reference standard. 6. Protein Ani ss arid itronunoblorting
01002301Protein concentrations were determined by the SCAprotein assay
(Pierce i3iciehemicals, Rockport EL). Proteins were separated by SDS-PAGE
under reducing conditions and stained with Cooniassie Blue. Stained gels were
scanned and densitonierry analysis performed using lraag,eJ Software (N11-1).
I:002311Proteins from elution fraction from SEC were precipitated with
acetone Li (Bollag etal., 1996), resuspended in 1/5 volume in
equilibrationielution buffer and separated by SDS-PAGE under reducing
conditions and cleetrotransferred onto polyeinylene difluoride (P'VDF)
membranes (Roche Diagnostics Corporation, inclianapolis, Th4) for
inimunodeteetion, f'rier to iminuoobthiling, the membranes were blocked with
5% skim milk and 0.19,f, Tweet,- 20 in Ms-buffered saline LESS-I) for 1.6-in
at 4C. 20[00232)immunoblotting was performed by incubation with a suitable
antibody (Table 6), in.2M 2% skim milk in TBS-Tween 200.1%, Secondary
antibodies used for chemiluminescence detection were as indicated in Table 4,
diluted as indicated in 2% skim nu Lk in TBS-Tween 200.1%. inununoreactive
complexes were detected by ehemiluminescence using tun-anal as the substrate
t Roche Diagnostics Corporation). 25Horseradish peroxidasei-enzyme
conjugation of human ig(ii antibody was carded out by using the LIZ-Link
Plusi Activated Pemxidase conjugation kit (Pierce, Rockford, tL). Whole
inactivated virus (WM, used as controls of detection for HI, H3 and B
subtypes, were purchased from National Institute for Biological Standards and
Control (N1BSC). Table 3: Electrophoresis conditions, antibodies, and
dilutions for immunoblotting of expressed proteins. HI: Fitzgerald Industries
International, Concord, MA, USA: Nrasc: Nanonal Institute for BioloOcal
Standards and Control; ilk: Jackson ImmunoRease.arch, West Grove, PA, USA:
ITC: Immune Technology Corporation, Woodside, NY, USA; 7. Clarification and
concentration prior to SEC 1:002331To improve resolution and increase signal
in elution fractious, extracis to be loaded on size exclusion chromatography,
crude protein extracts were clarified and concentrated using the following
method. Extracts were centrilliged at 70 000 g, 4C for 20 15min, and the
pellet was wasbed twice by resuspension in I volume (compared to the initial
eattrael volume) of extraction buffer (50 truM Tris pli 8.015 M NaCI) and
centrifiigation at  WO 20101148511PCT1CA20101000983 70 000 g, 4C for 20 min.
The resulting pellet was resuspended in 1/3 volume (compared to the initial
extract 'V ol u m e ) and proteins (including VI.Ps) were precipitated by the
addition of 20% (w/v) PEG 3350 followed by incubation on ice for lb.
Precipitated proteins were reecivered by centrifugation at 10 000 g. 4C, 20
min, and resuspended in 1/15 volume (con)pared to the initial extract volume)
of extraction buffer..Afler.complete resuspeusion of proteins, a final
centrifugation at 20 000 g, 4'C, 5 min was performed to pellet insolubles and
the clear supernatant was recovered. 8. Size exclusion chromatogya_pitv of
protein extract [00234ISize exclusion chromatography (SEC) columns of 32 ml
Sephacry1174 S-500 tohigh resolution beads (8-500 FIR GE Healthcare, Uppsala,
Sweden, Cat. No. 17-061340) were packed and equilibrated with
equilibrationtelution buffer (50 mM T6s pfI8, 150 nifv1 Nan). One and a half
millilitre of crude protein extract was loaded onto the column followed by an
elution step with 45 mi.. of equiilibrationiclution buffer. The elution was
collected in fractions of 1.5 rnL relative protein content of relined
fractions was monitored by mixing 10 isit E. of the 6-action with 200 ).11,
of diluted 13io-Ract protein dye reagent (Bio-Rad. Hercules, CA The column
was washed with 2 column volumes of 0.2N Na01-1 followed by I0 column volumes
of 50 mM Tris p118, 150 rnM NaC1, 20% ethanol. Each separation was followed
by a calibration of the column with Blue Dextmn 2000 (GE Healthcare
Bic-Science Corp.. Piscataway, N.J. USA). Elution profiles of Blue Dextran
2000 arid host soluble proteins were 20compared between each separation to
ensure uniformity of theelution profiles between the columns used. 



Example 1: Domain swapping strategy for RR and/or Esterase domains on
influenza subtype stems, 1100235jThe R13 subilomain of H51Luelo may be
replaced by au RD subdorrrain of III, 251-13 or B HA. The resulting chimeric
HA provides an SDC F15/1ndo to form VI-Ps and present the R/3 subdomatri
comprising immunogenic sites of UI,1-13 or B. The 1-15/1ndo R.5 suhdomain may
be inserted on an 1-li siem (Et i NC) Figures 15.A and. 155 illustrate the
WO 2010/148511PCTICA2010/000983 amino acid sequences at the fusions of the
indicated suladomains, and the amino acid sequences of the respective
subdomains is pmvide in Figure 2 (constructs 690, 734, 696 and 69)) and
Tables 4 (coutructs 9(10 and 745) and 5 (constructs 910, 920 and 930). Amino
acid sequences illustrated in Fi.gure 2, and Tables 4 and 5 do not include
signal peptide sequences. Table 4 Subdomains and chimeric influenza HA.
Chimeric influenza HA comprising heterologous RB subdomain. 00236]Amino acids
1-92 of SEQ ID NO: 105 are an F 11E1 domain of 145rindo; amino aids 93-259
are the RB head domain of faffirisbanc; amino acids 260-548 are the E21-F2
domain of Hi'indo. il)[0(1237)Amino acids 1-92. of SEQ 1D Nif) 106 arc an f."
+El domain of 1-15/indo; amino acids 93-276 are the Rh head domain of
B/Rorida: amino acids 277-565 are the E2-t i."2 domain of Hillsido.
Table 5 Subdomains and chimeric influenza HA. Chimeric influenza HA
comprising I.5hetet-Mot:pus RB subdomain,  WO 2010/148511   rc17cno10/000983
Constru et No.Stern: F'1. 9101151 ndo (SSA.?IJOICIOY N7NSTE NO: I
07)QVDSLSIERNVMS I IAQ011..1:1KMINCA  -RB-P2 heed 11 3113Digism ).S P091 11)
O ENC TLIG OP QC DC SONS KW DL EV ERSSAYSNICY P VUV RDYASLSSLVA SSOTL
17.5NNSSENW C VT ONC: ISSACIRKSNNSTSSR1.NWI 11-1LiD K.ST A LW-IMP NNSKEDSLVI
WC VI iRPCTONOOD S.V.9QA.SCR {I V SISRSCOT VISNICSRPIO, RNI P SRN V WI
IVKP000JUNST07.91.1APR G YES 1 RSOKSS 110 SSDA PICK  C-tertnin.A stem: F2-
Stop  15/1 no (NTSCC/FULIDA1195SS.IPSH91111FillulCi EC? KY-VX SNRILV 1 AI C
LRNSRQR ESSRKK RI] LPG Al AG1-1C0CWQCSI VD W 'ft 11-ISNEWS(WAA0103$TOKAIDG
NKVNAS31 OKM N`) OSSA VCSRMINI.F R IENLNSKA I OJC FLOSS), TY19.NEILVC,M EN
ERTL DE-IDS NVICN LV DENSLQL.R.DN1
AKEIJUNOUSERY11KCDNI:CivIRSISNOTSISVPDS'SESA R./JCRSPDC VKLESIGIVQ1 1.SlY
SIVA SSLALAIMMAC L 51 W MCSNUSI-QCRICi  DIFSor;kis Pi9D1. NC 7191.1)VALGRP MC
VGTIRSA KA S11.1/ EVISPVESOCIS 1M 11DRISIR   SNLLR ENIRLS-SONVIDASKAP GC;
?vRI.OTSOSCPNXI.SKSCFPVCM A WA V PKON 5K)SATS19 YES'S%) :CT
SCEDQINWOONDNICTOMKNIAPG DS NYOKILTSSANCSITTHVVSOIDSET DDISDCGL ROSDPO V
VDSODoOK}s(i KT(.17 DIVOROVLLPOSVWCASGRSK ViKliS I PlAi R. AD  HS.9.06)
DLIDDIP SiliLIRDCSV A C 191 iDNPS1C DE+ iN v Fws ylvFx ryiNi)114DLey pc;
SESD`iEt9 )Cl1ISRrSILFEICIQUPKSS  SD11.S.P.SSO1YSSACTV LGSP SEERS V V IV
LIKIDVS TYFT1K KSYNNTNQED LI .19..),VG14 11(PNID.k.A.E0RI.VONRTS ISIG1 S I IN
DS LVVK Vi KSKV NCTOS CPA ERIStrill.KINDA INITSNONIA A KO/A VIKA VSKCIAA
INIK,SEIC VON  [00238]Amino acids 1-42 of SEQ ID NO: 107 arc an N terminal
F'l domain of H571ndo; amino acids 43-22S are the El -R13-E2 head domain of
F13/Brisbane; amino acids 229-507 are the F'2 domain of 1-15/Incio.
[00239]Amino acids 1-12 of SEQ ID NO: 108 are an N terminaldomain of
I-15/1Mo; amino adds 43-231 are the El-RB-E2 head domain of Ft/Florida-,
amino acids 282556 are the F'2 domain ofil5/Indo. [00240]ArrliDO acids t-42
of SEQ ID NO: [09 are an N terminal F' I domain of H I iNC.; mita() acids
43-273 are the El -RB-E2 head domain of 1-15,,Indo: amino acids 274-543 are
the F'2 domain of  WO 2010/148511PCTICA20111/000983 



[00241jThe fusion points for the various chimeras were selected so as to be
as close to (bur not necessarily directly at) the N and C termini of the
various subdomains - without ivishing to he bound by theory, these fusions
were selected so as to maximize the stability of the chimeric HA. For
example, structure and sequence conservation is observed at the N-terminus of
the KB subdomain (Ha el al. 2002, EMBOLI. 21:865-875; which is incorporated
herein by refernea A less variable region in the primary sequence is found at
the C-FlY-P triad !ocated at approximately I 5 amino acids before, in the El
subdornain, This cystcine is involved in disulfide bridge 03, which is
conserved among HAs (see Figures 46 and 47). A junction at this Cys may
provide for suitable, or superior, stability to the chimeric HA relative to
the native sequence. The Cderminus end of the RB provides conserved features:
for example, a conserved Scr residue at position -I and the E2 subdomain
starts with a beta-sheet observed in all HA on the alignment (Ha et al. 2002,
EMBO J. 21:865-875; which is incorporated herein by refernce). Therefore, the
C-terminus cfthis R.B may be. fused to the initiating amino acid of this beta
sheet structure or the 52 subdomain. Further, the disul6de 15bridge pattern
is not changed, or is not substantively changed, for the chimeras comprising
RI3 stildomains of HIINC, HI Sri. HI136, or .BfFilo on an H51.ndo SDC, and
for HS/Indo RB subdomain on HI SDC (total of 6), but a disulfide bridge will
be added (bridge 48) on the hybrid RA of B RB on it5 stern. This addition of
disulfide bridge should not interfere with the folding of the HA (because it
is located within the KB domain and the Cys are adjacent on the 20sequence),
and may be produce a even more stable hybrid ILA. 1002421The E I -RB-E2
subdomains of a first influenza type were replaced by I -KB- E2 subdomains of
a second influenza type. Such an arrangement may present a greater number of
amino acids of the second type at the surface of the H5-14/LP. !II this
example, the HDC of HI, ID or B was placed on an H5lIndo SDC, and an HDC af
115/Indo on an Hi/NC SDC (Table 54 j00243)The junction of the HOC was cleaned
with a consetved eysteMe residue (comprising disulfide bridge #6 of HA type A
and tri in HA ry,pe f3). The junction of the HDC at the C-terminies of the E2
subdomign was defined with another conserved zysteine residue comprising
disulfide bridge P6 (the second imiino acid of thc F'2 subdomain) of
influenza - 79 -  WO 2010/148511PCPCA2010/00u9a3 hype 111 or H3 on an SDC
ofH5/Intio or for influenza type 1-15 on an SIX: of HI. For the influenza B
chimera, the junction was established the connection at the first Cysteine
comprising of disulfide bridge #4 (located 4 amino acids away on the FI2
subdomain, and conserved among the FiAs). The resulting chimeras do not
exhibit any after-anon in disulfide bridge patterns - die Hi/113/145 hybrid
HAs witicontain 6 distill& bridges and the B hybnd will have 7 of diem
Example 2: Replacement of receptor binding (AB) or receptor binding and
esterase (E1-.211-E2) subdomains of 115 At/Indonesia/5105 with that of HI
A/Rrisbane159/2007: Comparison of expression for citimerie and native Corms.
toJ002441To combine the high accumulation level of VIT's from 115
A.1lotlonesia/5/05 with the ant genicity characteristics of HI
A/Brishane/59/2007, chimeric hemagghatininis were designed comprising domains
from RI A/6risbane/59/2007 fused to an 1-15 .A.Indonesial5/05 stem domain
cluster, Expression cassettes for the expression of hie Ii5/111 hemaaglutinin
fusions are represented in Figure 1 and amino acid sequences of the mature
fusion proteins 15produced illustrated in Figure 2. [00245 ]To compare the
accumulation level ofH5/Hl chimeric hernagglutinins with that of their native
forms. Nicothina benthamiana plants were infiltrated with AGL1/774, ACIL11691
and ACIT1/690, and the leaves were harvested after a six-day incubation
period, iifo determine the accumulation levet of each HA form in the
agoinfiltrated leaves, proteins were oextracted from infiltrated leaf tissue
and analyzed by Western blotting using anti-HA monoclonal antibodies. A
unique band of approximately 75 kDa (Figure 3), corresponding in size to the
uncleaved1-1A0 form of influenza liemag,gititinin, was detected in extracts
from leaves infiltrated with AGL I/690 but not in AGLI/774 or AGLI/691,
indicating that the chimeric hemagglutinin comprising the receptor-binding
region of lt t A/Brisbane/59(2007 25fused to the fi5 A/Indonesia/5/05
backbone accumulated to higher level than both the native form ofRi
A/13risbane/59/2007 (AGLI/774) and the chimeric hemagglutinin combining the
esterase and receptor-binding regions of HI A/Brisbane/5912007 with the 145
Aibtdonesia/5/05 backbone. The whole inactivated virus (W
IV)AThrisbanc/59/2007) - SO -  WO 2010/148511PCTic A2010;000983 used as a
positive control was detected as multiple bands with a major band at
approximately 80 kDa, corresponding to the motet:War weight of the pa-cursor
(-LAO of HI Al/Brisbane/5912007. These results demonstrated that the
replacement of the receptor-binding region from E15 Afitudonsial5i105 with
that of1-11 Aferi_shane(59/2007 generated a chimeric hemaggiutinin which
presented the antigenic region of HI arid which accumulated at higher Level
than the native I AiBrisbanc/59/2007 in plants. However, the chimeric
hemagglutinin in which the esterase and receptor-binding regions from H5
Allndonesia./.5105 were replaced by those of HI A/Brisbane/59/2007 did not
accumulate to a detectable level in the plants. [00246]The fusion of the
receptor-binding region from HI A/Brisbane/59/2007 to the inE15
A./Indonesia/5/QS backbone as a inethod of increasing accumulation of HI
antigen- present ing '1LI's in plants was re--evaluated under the control of
a strong CPAVvi-1-1T-based expression cassette. This fusion strategy was also
compared to signal peptide replacement as mean of 'increastag accumulation
level. Expression cassettes for the expression of the HS/HI hernagglutinin
fusions under CPMV-FIT are represented in Figure S and amino acid sequence
Nof the mature fusion protein produced is presented in Figure 2.
[002471Wicotiuna bernhamiano plants were infiltrated with AGL1I732, ACiL1/733
or ACL1/734, and the leaves were harvested after a six-day incubation period.
To determine the accumulation level of each. HA form in the agrointiarated
leaves, protein were first extracted from infiltrated leaf tissue and
analyzed by Western blotting using anti-Ell (Brisbane) 20polyelonal
antibodies. A unique hand of approximately 75 kna (Figure 6), corresponding
in size to the uncleaved RAO form of influenza hemagglutinin, was detected in
extracts from leaves infiltrated with AGL1/732, AGLI(733 and A61-1/734,
However, although hemagglutinin was detected in all extracts analyzed
important differences in accumulation could be noticed While HI
AiBrisbane/59/2007 expression was barely detectable under these conditions
when using its natural signal peplide (732), replacement of signal peptide
with tl-mt. of POE resulted in higher accumulation of mature Hi
A'Brisbane15912007 (733). and the chimeric I-15/IL hemagglutinin (734)
accumulated to the highest level. Taken together, these results show that the
fusion of the receptor-binding domain from El I on a 115 backbone leads to
high accumulation of HI antigens-presenting hemaggiutinin and that the
accumulation level - SI -  WO 2010/148511PCTiCA20101000083 Ranieri for such
fusion in plants is higher than that obtained withnative forin with or
without replacement of the signal peptide. Example 3: Replacement of receptor
binding (RB) subdomain of HI :1/2/New Caledonia120/99 with that of H5
A1Indonesiat5/05. Comparison of expression for chimeric and native forms.
(002481Use of an I backbone (from N'New CaJetiontai20/99) for the
presentation of 115 anbgenic region was also evaluated. Expression cassettes
for the expression of the hemaggiutioin fusion are represented in Figure 1
and amino acid sequence of the r.aature fusion protein produced is presented
in Figure 2. to[00249]To compare the accumulation level of El/ (1-15 chimeric
hem.agglutinin with that of its native form. Nitotialia benthamiana plants
were infiltrated 'vith AGE11660 and AGL1/696, and the leaves were harvested
oiler a six-day incubation period. To determine the accumulation level of
each HA form in the agrainfiltrated leaves, proteins were extracted from
infiltrated leaf tissue and analyzed by Western Hotline using anti-H5
(Indonesia) polyclonal 



15antibodies. A unique band of approximately 75 kDa (Figure 7), corresponding
M size to the tmeleaved HAO form of influenza bernaggiutinin, was detected in
extracts horn leaves infiltrated with AGL1/660 and AGL1/696, indicating that
both the native 115 NIndonesiat5/05 and the HI /H5 chimeric hernaggiutinin
accumulate at high level in plants.      Example 4: Repl.accment of the
eetodomain of H5 A/Indonesia/5/05 with that of 113 or B. 20Comparison of
expression for chimeric and native forms. [002501The fusion of the eetodamain
from 1-13 taristrane/10/2007 or B Floridat4/2006 to the trartsmembrace and
cytoplasmic subdomains from 1-I5 .A/Inclones1a15/05 was evaluated as a
strategy to present bemagg]utinin antigenic regions from 1-13 and B strains
while increasing their accumulation level in plants. Expression cassettes for
the expression of :tsthe }15/H3 and 115/B bemaggiutinin fusions are
represented in Figure 10 arid amino acids at the border of the fusions are
presented in Figure I  %NO 2010/1-18511PCl/CA20111/00U9N3 [00251]Accumulation
level of 115/U chiinch.e liernagglutinin (745) was compared with that
othiative HA 13 (739) in Nicotiana benthanziana plants. Plants were
infiltrated with At11-1/739 and AGL1/745, and the leaves were harvested after
a six-day incubation period. To determine the accumulation level of each
klisi form in the agrointiltrated leaves, proteins were first extracted from
iufiltrated leaf tissue and analyzed by Western blotting using anti-B
(Florida) potytdonal antibodies. A unique hand of approximately 75 klia
(Figure 14), corresponding in size to the uncleaved HAO form of influenza
hemagglutinia, was detected in extracts from leaves of one plant infiltrated
with AGLI/739 while the 3 plants infiltrated with AGD /745 showed positive
signal corresponding to hemagglutinin, indicating that the 1-15/13 IDchimeric
Corm of hemaggiutinin accumulated more regularly at high level than the
native form of B hemag,glutinin. (00252]Similarly, accumulation level of
145/143 chimeric hemagglutinin (737) was compared with that of its native
form (736) in Nicoriana bortharniana plants. Plants were infiltrated with
AGLI/736 and AGI..1.1737, and the leaves were hantSied ailer a six-day
incubation period. To determine the accumulation level of each HA fonn irl
the agroinfiltrated leaves, proteins were extracted Ci-om infiltrated leaf
tissue arid analyzed by Western blotting using anti-H3 (Brisbane) polyclonal
antibodies. A unique band of approximately 75 kDa (Figure 15), corresponding
in size to the uncleaved HAO form of influenza hernag,glutinitt, was detected
in extracts from leaves infiltrated with .ACit.1/736 and AGLI/737. This
result 20 indicates that the fusion of transmembrane and cytoplasmic
subdomains from H5 Allraionesia/5105 to the eetodomarri of H3
A/Brisbane/10/2007 creates a chimeric hernaggiutinin that accumulates to a
similar level as the Dative 1-13 A/Brisbanell 0/2007. [00253]The production
of Vt.Ps from expression of the H5/B chimeric hemagglut Mtn (eonstmct no.
745) was evaluated using size exclusion chromatography. Concentrated protein
25extracts From ACiL11745-infiltrated plants (1.5 HI 1.) were Fractionated by
size exclusion chromatography (SEC) on Sephacryirm 5-500 HR columns (GE
Healthcare tiio-Science Corp., Piscataway, NJ, USA). As shown in Figure 16,
Blue Dextran (2 MOW elution peaked early in fraction S. When proteins from
200 id.. of each SEC elution fraction were concentrated (5-fold) by
acetone-precipitation and analyzed by Western blotting using anti-B  WO
2010/148511PCT(CA211101001193 (Florida) polyclonal antibodies (Figurechimeric
hentagglutinin was primarily found in fraction 7, indicating the
incorporation of HA into high molecular weight structures. Without wishing to
be bound by theory, ibis suggests that the chimeric HA protein had either
assembled into a laige superstructure or that it has attached to a high
molecular weight structure. The results obtained indicate that the chimeric
RA C0115/Sialg in the ectodomain from HA BliThuida/4/2006 llised to the
transmembnine and eyiosolic subdomains fiorn1-15 A/Indonesia/5/05 assembles
into high molecular weight particles and that the elution profile of these
high molecular weight particles is indistinguishable to that of influenza
VLF's. Example 5: Co-expression of 115113 chimeric hernagglutinin (construct
number 747; tocomprising Billo fIDC and SDC fused with an HS/Indo TDC) with
Ffsp70 and bisp40 in combination with signal peptide modification.
1002543Expression of Hsp40 and lisp70 in plants and co-expression with
influenza heinagglutinins is described in co-pending application
PCT/CA2009/000032. Cytosolie Hsp70 and Llsp40 (construct number R870) of
plant origin may also be CO-eNpressed with chimerie hemagglutinins, to
increase their accumulation level in plants. The co-expression may be
performed by agroi n Filtration of Ar. bentharniona plants with 3 bacterial
suspension containing a mixture (11: F ratio) of AGLI bearing the cassette
tbr the expression of the desired chimeric HA with AGLIIP.870 and
ACIL1/35SI3ePro. [00255]Accumulation level of E15/8 chimeric hemagglutinin
(B(Flo FIDC and SDC 20(Used with an H5/Indo TDC) was evaluated in
co-expression with HSP40 and HSP70 in Nicutionn beirawariairo pants. Plants
were infiltrated with AGL1/747, AOLT/747+A.GLI/443 (empty vector) or
ACrL1/7474-AGLInz8m (Hs P4O/FISP70). and the leavc, were harvested after a
six-day incubation period. To determine the accumulation level of H5,13
chimeric HA in the argoinfiltrated leaves, proteins were tint extracted from
infiltrated leaf tissue and 25analyzed by Western blotting using anti-B
(Florida) polyclonal antibodies. A Mcrae hand of appmximately 75 kna (Figure
SO), corresponding in size to the uneleaved HAO form of influenza
hemagglutinin, was detected in extracts from leaves from 3 plants infiltrated
with AGLA/747-+AGLITR870 while the 3 plants infiltrated with AG-L1/747+
control vector (443) - 84 -  WO 2010/ 4851PCPCA2'1101o0u983 showed no signal
(under the exposure condition used) indicating that the 85/B chimeric form of
hemaggtut thin accumulated at high level when co-expressed with the f-ISP40
and fise 70 chaperones. 102561All citations are herein incorporated by
reference, as if each individual pubticarion was specifically and
individually indicated to be incorporated by reference herein and as though
it were fully set forth herein. Citation of references herein is not to be
construed nor considered as an admission that such references are prior art
to the present invention. [00257]ha the description a number of terms are
used extensively and definitions we provided to facilitate understanding of
various aspects of the invention. Use of examples in tothe s-pecification,
including examples of terms, is for illustrative purposes only and is not
intended to limit the scope and meaning of the embodiments of the invention
herein. Numeric ranges are inclusive of the numbers defining the range. In
the specification, the word comprising" is used as an open-ended term.
substantially equivalent to the phrase "including, but not limited to:" and
the word 'comprises." has a corresponding meaning. (00258]One or more
currently preferred embodiments of the invention have been described by way
of example. The invention includes all emboditnents, modifications ond 



variations substantially as hereinbeforc described and with reference to the
examples and figures. h. \vitt be apparent to persons skilled in the art that
a number of Vali:Mk/PS and modifications can be made without departing from
(be scope of the invention as defined in the 70claims. Examples of such
modifications include the substitution of known equivalents for any aspect of
the invention in order to achieve the same result in substantially the same
way.  WHAT IS CLAIMED IS: I.A nucleic acid comprising one or more regulatory
regions operative in a plant, insect or yeast cell and operatively linked to
a sequence encoding a chimeric influenza HA polypeptide comprising a stem
domain cluster (SDC), a head domain cluster (HDC) and a transmembrane domain
cluster (TDC) the one or more regulatory regions further including a 5'UTR,
3'UTR or 5'UTR and 3'UTR that is operative in the plant, insect or yeast
cell, and wherein a) the SDC comprises an F'1, F'2 and F subdomain; b) the
HDC comprises an RB, El and E2 subdomain; c) the TDC comprises a TmD and
Ctail subdomain; and wherein at least the RB subdormain is of a first
influenza HA and the SDC, TDC or both are from one or more second influenza
HA and, wherein the El, E2 or both subdomains and F'1, F'2 or both subdomains
are from the same one or more second influenza HA.  2. The nucleic acid of
claim 1, wherein the sequence encoding a chimeric influenza HA polypeptide
further comprises a signal peptide sequence selected from the group of an HA
native signal peptide sequence, alfalfa PDI signal peptide sequence,
influenza H5 signal peptide sequence and influenza HI signal peptide
sequence.  3. The nucleic acid of claim 1, wherein the 5'UTR, 3'UTR or 5'UTR
and 3'UTR are obtained from a plastocyanin UTR or CPMV UTR.  4. The nucleic
acid of claim 1, wherein the regulatory region is obtained from a
plastocyanin regulatory region, a Ribulose 1,5-bisphosphate
carboxylase/oxygenase (RuBisCO) regulatory region, a chlorophyll alb binding
protein (CAB) regulatory region, a CaMV 35S regulatory region, an actin
regulatory region, a ubiquitin regulatory region, a triosephosphate isomerase
1 regulatory region, a translational initiation factor 4A regulatory region,
and an ST-LS1 regulatory region.  independently selected from the group
comprising HI, H3, H5 and B. 6.A method of producing chimeric influenza virus
like particles (VLPs) in a plant comprising:  a) introducing the nucleic acid
of claim 1 into the plant, or portion thereof, and  b) incubating the plant,
or portion thereof, under conditions that permit the expression of the
nucleic acid, thereby producing the VLPs. 7.The method of claim 6, wherein in
the step of introducing (step a), the nucleic acid is introduced in the plant
in a transient manner. 8.The method of claim 6, wherein, in the step of
introducing (step a), the nucleic acid is introduced in the plant so that it
is stably integrated in a genome. 9.The method of claim 6 further comprising
a step of c) harvesting the host and purifying the VLPs. 10.A polypeptide
encoded by the nucleic acid of claim 1. 11.A virus like particle (VLP)
comprising the polypeptide of claim 10. 12.The VLP of claim 11 further
comprising plant-specific N-glycans, or modified N- glycans. 13.A composition
comprising the VLP of claim 12 and a pharmaceutically acceptable carrier.
14.Use of the virus like particle of claim 11 for inducing immunity to an
influenza virus infection in a subject. 15.Use of the virus like particle of
claim 11 for the preparation of a medicament for inducing immunity to an
influenza virus infection in a subject.  16.The virus like particle of claim
11 for use in inducing immunity to an influenza virus infection in a subject
17.The use of claims 14 or 15, wherein the virus like particle is suitable
for oral, intradermal, intranasal, intramusclar, intraperitoneal,
intravenous, or subcutaneous administration to a subject. 18.The virus like
particle of claim 16, wherein the virus like particle is suitable for oral,
intradermal, intranasal, intramusclar, intraperitoneal, intravenous, or
subcutaneous administration to a subject. 19.A plant cell comprising a
polypeptide encoded by the nucleic acid of claim 1. 20.The nucleic acid of
claim 1, wherein the RB subdomain is of a first influenza HA and the El, E2,
SDC, TDC or a combination thereof, are from a second influenza HA. 21.A
polypeptide encoded by the nucleic acid of claim 20. 22.A virus like particle
(VLP) comprising the polypeptide of claim 21. 23.A method of producing
chimeric influenza virus like particles (VLPs) in a plant comprising: 



a) introducing the nucleic acid of claim 20 into the plant, or portion
thereof, and  b) incubating the plant, or portion thereof, under conditions
that permit the expression of the nucleic acid, thereby producing the VLPs.
24.A nucleic acid of claim 1, wherein the SDC and HDC are from a first
influenza HA and the TDC is from a second influenza HA. 25.A polypeptide
encoded by the nucleic acid of claim 24. 26.A virus like particle (VLP)
comprising the polypeptide of claim 25. 27.A method of producing chimeric
influenza virus like particles (VLPs) in a plant comprising:  a) introducing
the nucleic acid of claim 24 into the plant, or portion thereof, and b)
incubating the plant, or portion thereof, under conditions that permit the
expression of the nucleic acid, thereby producing the VLPs. 28.A nucleic acid
comprising one or more regulatory regions operatively linked to a sequence
encoding a chimeric influenza HA polypeptide comprising a stem domain cluster
(SDC), a head domain cluster (HDC) and a transmembrane domain cluster (TDC),
wherein a) the SDC comprises an F'1, F'2 and F subdomain; b) the HDC
comprises an RB, El and E2 subdomain; c) the TDC comprises a TmD and Ctail
subdomain; and wherein the RB subdomain is of a first influenza HA and the
El, E2, SDC, TDC or a combination thereof, are from one or more second
influenza HA. 29.The nucleic acid of claim 28, wherein the El, E2 or both
subdomains and F'1, F'2 or both subdomains are from the same influenza HA.
30.A polypeptide encoded by the nucleic acid of claim 28. 31.A virus like
particle (VLP) comprising the polypeptide of claim 30. 32.A method of
producing chimeric influenza virus like particles (VLPs) in a plant
comprising: a) introducing the nucleic acid of claim 28 into the plant, or
portion thereof, and b) incubating the plant, or portion thereof, under
conditions that permit the expression of the nucleic acid, thereby producing
the VLPs.  PCT/CA2010/000983 <110> SEQUENCE LISTING PLedicago Inc. COUTURE,
MANON DARCIS, MICHELE LAVOIE, PIERRE-OLIVIER VEZINA, LOUIS-PHILIPPE CAOUST,
MARC-ANDRE   <120> Chimeric Influenza Virus-Like Particles Comprising
Hemaggiutinin <130> V82197W0    <140> not assigned    <141> not assigned  



<150> 61/220,161    <151> 2009-06-24    <160> 113    <170> PatentIn version
3.4    <210> 1    <211> 32    <212> DNA    <213> Artificial sequence    <220>
<223> Synthesized XmaI-pPlas.c    <400> 



1    agttoccogg gctggtatat ttatatettg tc32 <210> 2 <211> 46 <212> DNA <213>
Artificial Sequence <220> <223> Synthesized SacI-ATC-pFlas.r <400> 2
aatagagctc cattttctct caagatgatt aattaattaa ttagtc46 <210> 3 <211> 46 <212>
DNA <213> Artificial sequence <220> <223> Synthesized SacI-PlasTer.c <400> 3
aatagagctc gttaaaatqc ftettegtot cctatttata atatgg46 <210> 4 <211> 48 <212>
DNA <213> Artificial sequence  PCT/CA2010/000983 <220> <223> Synthesized
EcoRI-PlasTer.r <400> 4 ttacaaattc tocttcctaa ttddtgtact atcatttatc
aaaggaga48 <210> 5 <211> 25 <212> DNA <213> Artificial sequence <220> <223>
Synthesized Plaste-4430 <400> 5 gtattagtaa ttagaatttg atgtc25 <210> 6 <211>
44 <212> DNA. <213> Artificial Sequence <220> <223> SpHa(Ind)-Plaste-r <400>
6 gcaagaagaa acactatttt ctccattttc totcaaaata atta44 <210> 7 <211> 45 <212>
DNA <213> Artificial sequence <220> <223> Plasto-SpHa.c 



<400> 7 ttaatcatct tgagagaaaa tggaaaaaat agtgottatt cttgc45 <210> .8 <211> 33
<212> DNA <213> Artificial sequence <220> <223> HA(Ind)-Sac.r <400> 8
actttgaact cttaaatgca aattctgcat tgtaacga38 <210> 9 <211> 24 <212> DNA <213>
Artificial sequence <220> <223> Synthesized pBinPlus.261.3c <400> 9
aagaagggaa gaaagcaaaa gaag24  PCT/CA2010/000983 <210> 10 <211> 56 <212> DNA
<213> Artificial sequence <220> <223> Synthesized Mut-ATG115.r <420> 10
gtgccgaagc acgatctgac aacgttgaag atcgctcacg caagaaagac aagaga56 <210> 11
<211> 52 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
Mut-ATG161.c <400> 11 qttgtcagat cgtgcttcgg caccagtaca acgttttctt tcactgaagc
qa52 <210> 12 <211> 25 <212> DNA <213> Artificial sequence <220> <223>
Synthesized LC-05-1.110r <400> 12 tctcctggag tcacagacag ggtgg25 <210> 13
<211> 52 <212> DNA <213> Artificial Sequence <220> <223> Synthesized El
H1B-71 H5I.r <400> 13 tcatagtcag cgaaatgocc tgggtaacag aggtcattgg ttggattggc
ct52 <210> 14 <211> 48 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized El 55N-E1 H1D.c <400> 14 atgacctctg ttacccaggg catttcgctg
actatgagga actgaggg48 <210> 15 <211> 48 <212> DNA <213> Artificial Sequence
<220>  PCT/CA2010/000983 <223> Synthesized E2 H5I-RB H1B.r <400> 15
ccaattcact tttcataatt cctgatccaa agcctctact cagtgcga48 <210> 16 <211> 51
<212> DNA <213> Artificial Sequence 



<220> <223> Synthesized RB H13-E2 H5I.c <400> 16 agotttggat caggaattat
gaaaagtgaa ttggaatatg gtaactgcaa c51 <210> 17 <211> 48 <212> DNA <213>
Artificial Sequence <220> <223> Synthesized El H1B-E(piime)1 H5I.i <400> 17
gactattcct tttaataggc agagcttccc gttgtgtgtc ttttccag48 <210> 18 <211> 48
<212> DNA <213> Artificial Sequence <220> <223> Synthesized Fri H5N-E1 H1B.c
<400> 18 aacgggaagc tctgcctatt aaaaggaata gccccactac aattgggt48 <210> 19
<211> 48 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
F(prime)2 H51-E2 H1B.r <400> 19 ggagtttgac acttggtgtt gcatttatcc attggtgcat
ttgagttg48 <210> 20 <211> 48 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized E2 H1B-F(prime)2 H5I.c <400> 20 aatgcaccaa tggataaatg caacaccaag
tgtcaaactc caatgggg48 <210> 21  PCT/CA2010/000983 <211> 48 <212> DNA <213>
Artificial Sequence <220> <223> Synthesized El H5I-E1 H1NC.r <400> 21
tottcatagt cgttgaaact ccctgggtaa catgttccat tctcagga48 <210> 22   <211> 48
<212> DNA   <213> Artificial Sequence  <220>   



<223> Synthesized El H1NC-71 H51.c <400> 22   ctgadaatgq aacatgttac
ccagggagtt tcaacgacta tgaagaac48 <210> 23 <211> 51 <212> DNA <213> Artificial
Sequence <220> <223> Synthesized E2 H1NC-R3 H5I.r <400> 23 atttgaggtg
atgattgctg agtccccttt cttgacaatt ttutatgcat a51 <210> 24 <211> 48 <212> DNA
<213> Artificial Sequence <220> <223> Synthesized RB 551-E2 H1NC.c <400> 24
gtcaagaaag gggactcagc aatcatcacc tcaaatgcac caatggat48 <210> 25 <211> 43
<212> DNA <213> Artificial Sequence <220> <223> Synthesized HA-Sacflr <400>
25 ttaacttaga gctcttagat gcatattcta cactgcaaag acc43 <210> 26 <211> 45 <212>
DNA <213> Artificial sequence <220> <223> Synthesized ApaI-H1B.c
PCT/CA2010/000983 <400> 26 tgtcgggccc atgaaagtaa aactactggt cctgttatgc
acatt45 <210> 27 <211> 46 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized StuI-H1B.r <400> 27 aaataggcct ttagatgcat attctacact gtaaagaccc
attgga46 <210> 28 <211> 49 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized SpPDI-H1B.c <400> 28 ttctcagatc ttcgctgaca caatatgtat aggctaccat
gctaacaac49 <210> 29 <211> 47 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized SacI-1113.r <400> 29 cttagagctc ttagatgcat attctacact gtaaagaccc
attggaa47 <210> 30 <211> 45 <212> DNA <213> Artificial sequence <220> <223>
Synthesized ApaI-SpPDI.c <400> 30 



ttgtoggcicc catggcgaaa aacgttgcga ttttcggctt attgt45 <210> 31 <211> 39 <212>
DNA <213> Artificial Sequence <220> <222> Synthesized ApaI-H5 (A-Indo).1c
<400> 31 tgtcgggccc atggagaaaa tagtgottct tcttacaat39 <210> 32 <211> 37
pCT/CA2010/000983 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
75 (A-1ndc)-StuI.17072 <400> 32 aaataggcct ttaaatgcaa attctgcatt gtaacga37
<210> 33 <211> 4E, <212> DNA <213> Artificial Sequence <220> <223>
Synthesized 113B-SpPDI.r <400> 33 tgtcatttcc gggaagtttt tgagcgaaga tctgagaagg
aacca45 <210> 34 <211> 45 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized SpPDI-73B.c <400> 34 tctcagatct tcgctcaaaa acttccogga aatgacaaca
gcacg45 <210> 35 <211> 44 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized SruI-H37.r <400> 35 aaaataggcc ttcaaatgca aatgttgcac ctaatgttgc
cttt44 <210> 36 <211> 45 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized TmD 1-13I-H3B.r <400> 36 atttggtaag ttcctattga cttcagctca
acgcccttga tctgg45 <210> 37 <211> 48 <212> DNA <213> Artificial Sequence
<220> <223> Synthesized 733-TmD H5I.c  PCT/CA2010/000983 <400> 37 tgagctgaag
tcaataggaa cttaccaaat actgtcaatt tattcaac48 <210> 38 <211> 50 <212> DNA <213>
Artificia1 sequence <220> <223> Synthesized HBF-SpPDI.r <400> 38 



gttattccag tgcagattca atcagcgaag atctgagaag gaaccaacac50 <210> 39 <211> 50
<212> DNA <213> Artificial Sequence <220> <223> Synthesized SpPDI-HBE.c <400>
39 cagatcttcg ctgatcgaat ctgcactaga ataacatctt caaactcacc50 <210> 40 <211> 46
<212> DNA <213> Artificial Sequence <220> <223> Synthesized StuI-HBF.r <400>
40 aaaataggcc tttatagaca gatggagcat gaaacgttgt ctctgg46 <210> 41 <211> 45
<212> DNA <213> Artificial sequence <220> <223> Synthesized TmD 35I-B Flc.r
<400> 41 tgacagtatt tggtagttat ccaatccatc atcatttaaa gatgc45 <210> 42 <211>
50 <212> DNA <213> Artificiar. Sequence <220> <223> Synthesized 13 710-7mD
H5I.c <400> 42 ggattagata actaccaaat actgtcaatt tattcaacag tggcgagttc50 <210>
43 <211> 20 <212> DNA  PCT/CA2010/000983 <213> Artificial Sequence <220>
<223> Synthesized Bsp-40Luz.lc <400> 43 atgtttgggc gcggaccaac20 <210> 44
<211> 31 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
Esp4OLuz-SacI.1272r <400> 44 aqctqaqctc ctactgttga gcgcattqca c31 <210> 45
<211> 36 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
HspdOLuz-Plasto.r <400> 45 gttggtccgc gcccaaacat tttctctcaa gatqat36 <210> 46
<211> 21 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
Hsp70Ara.lc <400> 46 atqtcqggta aaggagaagg a21 <210> 47 <211> 33 <212> DNA
<213> Artificial Sequence <220> <223> Synthesized Sisp70Ara-SacI.1956r <40:1>
47 agctgagctc ttagtcgacc toctcgatct tag33 <210> 48 <211> 87 <212> DNA <213>
Artificial Sequence <220> 



<223> Synthesized Hsp70Ara-P1asto.r <400> 48  tccttctcct ttacccgaca
ttttctctca agatgat37 <219> 49 <211> 34 <212> DNA <213> Artificial Sequence
<220> <223> Synthesized supP19-plasto.r <400> 49 ccttgtatag ctcgttccat
tttctchcaa gatg34 <210> 50 <211> 20 <212> DNA <213> Artificial Sequence <220>
<223> Synthesized sup219-lc <400> 50 atggaacgag ctatacaagg20 <210> 51 <211>
32 <212> DNA <213> Artificial Sequence <220> <223> Synthesized SupP19-SacI.r
<400> 51 agtcgagctc ttactcgctt tctttttcga ag32 <210> 52 <211> 1719 <212> DNA
<213> Artificial Sequence <220> <223> Synthesized B-Plasto-Native SP-H5
ArEndonesfa/5/05 <400> 52 aagcttatgg agaaaatagt gottottott gcaatagtca
gtcttgttaa aagtgatcag60 atttgcattg gttaccatgc aaacaattca acagagcagg
ttgacacaat catggaaaag120 aacgttactg ttacacatgc ccaagacata ctggaaaaga
cacacaacgg gaagctctgc180 gatctagatg gagtgaagcc tctaatttta agagattgta
gtgtagctgg atggctcctc243 gggaacccaa tgtgtgacga attcatcaat qtaccggaat
ggtcttacat agtggagaag390 gccaatccaa ccaatgacct ctgttaccca gggagtttca
acgactatga agaactgaaa360 cacctattga gcagaataaa ccattttgag aaaattcaaa
tcatccccaa aagttcttgg420 tccgatcatg aagcctcatc aggagttagc tcagcatgtc
catacctggg aagtocctec430 ttttttagaa atgtggtatg gcttatcaaa aagaacagta
catacccaac aataaagaaa540  agctacaata ataccaacca acagnatctt ttggtactct
ggggaattca ccatcctaatGOO gatgaggcag agcagacaag gctatatcaa aacccaacca
cctatatttc cattgggaca660 tcaacactaa accagagatt ggtaccaaaa atagctacta
gatccaaagt aaacgggcaa720 agtggaagga tggagttctt ctggacaatt ttaaaaccta
atgatgcaat caacttcgag780 agtaatggaa atttcattgc tccagaatat gcatacaaaa
ttgtcaagaa aggggactca840 gcaattatga aaagtgaatt ggaatatggt aactgcaaca
ccaagtgtca aactccaatg900 ggcgcgataa actctagtat gccattccac aacatacacc
ctctcaccat cggggaatgc960 cccaaatatg tcaaatcaaa cagattagtc cttgcaacag
ggctcagaaa tagccctcaa1020 agagagagca gaagaaaaaa nagaggacta tttggagcta
tagcaggttt tatagaggga1080 ggatggcagg gaatggtaga tggttggtat gggtaccacc
atagcaatga gcaggggagt1140 gggtacgctg cagacaaaga atccactcaa aaggcaatag
atggagtcac caataaggtc1200 aactcaatca ttgacaaaat gaacactcag tttgaggccg
ttggaaggga atttaataac1260 ttagaaagga gaatagagaa tttaaacaag aagatggaag
acgggtttct agatgtctgg1320 acttataatg ccgaacttct ggttctcatg gaaaatgaga
gaactctaga ctttcatgac1380 tcaaatgtta agaacctcta cnacaaggtc cgactacagc
ttagggataa tgcaaaggag1440 ctgggtaacg gttgtttcga gttctatcac aaatgtgata
atgaatgtat ggaaagtata1500 agaaacggaa cgtacaacta tccgcagtat tcagaagaag
caagattaaa aagagaggaa1560 



ataagtgggg taaaattgga atcaatagga acttaccaaa tactgtcaat ttattcaaca1620
gtggcgagtt coctagcact ggcaatcatg atggctggtc tatctttatg gatgtgctcc16E0
aatggatcgt tacaatgcag aatttgcatt taagagctc1719 <210> 53 <211> 3194 <212> DNA
<213> Artificial Sequence <220> <223> Synthesized 660 expression cassette
from HindITI to Eco-R1 <400> 53 aagettgcta gcggcctcaa tggccctgca ggtcgactct
agaggtaccc cgggctggta60 tatttatatg ttgtcaaata actcaaaaac cataaaagtt
taagttagca agtgtgtaca120 tttttacttg aacaaaaata ttcacctact actgttataa
atcattatta aacattagag180 taaagaaata tggatgataa gaacaagagt agtgatattt
tgacaacaat tttgttgcaa240 catttgagaa aattttgttg ttctctcttt tcattggtca
aaaacaatag agagagaaaa300 aggaagaggg agaataaaaa cataatgtga ctatgagaga
gaaagttgta caaaagttgt360  PCT/CA2010/000983 accaaaatag ttgtacaaat atcattgagg
aatttgacaa aagctacaca aataagggtt 420 aattgctgta aataaataag gatgacgcat
tagagagatg taccattaga gaatttttgg 480 caagtcatta aaaagaaaga ataaattatt
tttaaaatta aaagttgagt catttgatta 540 aacatgtgat tatttaatga attgatgaaa
gagttggatt aaagttgtat tagtaattag 600 aatttggtgt caaatttaat ttgacatttg
atcttttcct atatattgcc ccatagagtc 660 agttaactca 



tttttatatt tcatagatca aataagagaa ataacggtat attaatccct 720 ccaaaaaaaa
aaaacggtat atttactaaa aaatctaagc cacgtaggag gataacagga 780 tccccgtagg
aggataacat ccaatccaac caatcacaac aatcctgatg agataaccca 840 ctttaagccc
acgcatctgt ggcacatcta cattatctaa atcacacatt cttccacaca 900 tctgagccac
acaaaaacca atccacatct ttatcaccua ttctataaaa aatcacactt 960 tgtgagtcta
cactttgatt cccttcaaac acatacaaag agaagagact aattaattaa 1020 ttaatcatct
tgagagaaaa tggagaaaat agtgcttctt cttgcaatag tcagtcttgt 10E0 taaaagtgat
cagatttgca ttggttacca tgcaaacaat tcaacagagc 



aggttgacac 1140 aatcatggaa aagaacgtta ctgttacaca tgcccaagac atactggaaa
agacacacaa 1200 cgggaagctc tgugatctag atggagtgaa gcctctaatt ttaagagatt
gtagtgtagc 1200 tggatggctc ctcgggaacc caatgtgtga cgaattcatc aatgtaccgg
aatggtctta 1320 catagtggag aaggccaatc caaccaatga cctctgttac ccagggagtt
tcaacgacta 1380 tgaagaactg aaacacctat tgagcagaat aaaccatttt gagaaaattc
aaatcatccc 1440 caaaagttct tggtccgatc atgaagcctc atcaggagtt agctcagcat
gtccatacct 1500 gggaagtccc tcctttttta gaaatgtggt atggcttatc aaaaagaaca
gtacataccc 1500 aacaataaag aaaagctaca 



ataataccaa ccaagaggat cttttggtac tgtggggaat 1620 tcaccatcct aatgatgcgg
cagagcagac aaggctatat caaaacccaa ccacctatat 16E0 ttccattggg acatcaacac
taaaccagag attggtacca aaaataguta ctagatccaa 1740 agtaaacggg caaagtggaa
ggatggagtt cttctggaca attttaaaac ctaatgatgc 1800 aatcaacttc gagagtaatg
gaaatttcat tgctucagaa tatgcataca aaattgtcaa 1860 gaaaggggac tcagcaatta
tgaaaagtga attggaatat ggtaactgca acaccaagtg 1920 tcaaautcua atgggggcga
taaactctag tatgccattc cacaacatac accctotcac 1980 catcggggaa tgccccaaat
atgtgaaatc aaacagatta gtccttgcaa cagggctcag 



2040 aaatagccct caaagagaga gcagaagaaa aaagagagga ctatttggag ctatagcagg 2100
ttttatagag ggaggatggc agggaatggt agatggttgg tatgggtacc accataguaa 2160
PCT/CA2010/000983 tgagcagggg agtgggtacg ctgcagacaa agaatccact caaaaggcaa
tagatggagt 2220 caccaataag gtcaactcaa tcattgacaa aatgaacact caqtttgagg
ccgttggaag 2280 gqaatttaat aacttagaaa ggagaataga gaatttaaac aagaagatqg
aaqacggqtt 2340 tctagatgtc tggacttata atgccgaact tctggttctc atggaaaatg
agagaactct 2400 aqactttcat gactcaaatg ttaagaacct ctacgacaag 



gtccgactac agcttaggga 2460 taatgcaaag gagctgggta acggttgttt cgagttctat
cacaaatgtg ataatgaatg 2520 tatggaaagt ataagaaacg gaacgtacaa ctatccgcag
tattcagaag aagcaagatt 2580 aaaaagagag gaaataagto gggtaaaatt ggaatcaata
ggaacttacc aaatactgtc 2640 aatttattca acagtggcga gttccctagc actggcaatc
atgatggctg gtctatcttt 2700 atggatgtgc tccaatggat cgttacaatg cagaatttgc
atttaagagc tctaagttaa 2760 aatgcttctt cgtctcctat ttataatatq gtttgttatt
gttaattttg ttcttgtaga 2820 agagcttaat taatcgttgt tgttatgaaa tactatttgt
atgagatgaa ctggtgtaat 2880 gtaattcatt tacataagtg gagtcagaat 



cagaatgttt cctccataac taactagaca 2940 tgaagacctg ccgcgtacaa ttgtcttata
tttgaacaac taaaattgaa catcttttgc 3000 cacaacttta taagtggtta atatagctca
aatatatggt caagttcaat agattaataa 3060 tggaaatatc agttatcgaa attcattaac
aatcaactta acgttattaa ctactaattt 3120 tatatcatcc cctttgataa atgatagtac
accaattagg aaggagcatg ctcgaggcct 3180 ggctggccga attc     3194  <210> 54
<211> 1711 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
Wild-type Hl/NO coding sequence lacking TrID and Ctail <400> 54 atgaaagcaa
aactactggt cctgttatgt acatttacag ctacatatgc agacacaata 



60 tgtatagqct accatgccaa caactcaacc gacactgttq acacagtact tgagaagaat 120
gtgacagtga cacactctgt caacctactt gaggacagtc acaatgqaaa actatgtcta 180
ctaaaaggaa tagccccact acaattgggt aattgcagcg ttgccggatg gatcttagga 240
aacccagaat gcgaattact gatttccaag gaatcatggt cctacattgt agaaacacca 303
aatcctqaqa atggaacatg ttacccaqgg tatttcgccq actatqagga actgagggaq 360
caattgagtt cagtatcttc atttgagaga ttcgaaatat tccccaaaga aagctcatgg 420
cccaaccaca ccgtaaccgg agtatcagca tcatgetcpc ataatgggaa daqcagtttt 480
tacagaaatt tactatggct gacggggaag aatggtttgt acccaaacct gagcaagtcc540
tatgtaaaca acaaagagaa agaagtcctt gtactatgga gtgttcatca cccgcctaac600
ataggaaacc aaagggccct ctatcataca aaaaatactt atgtctctgt agtgtcttca660
cattatagca gaagattcac cccagaaata gccaaaagac ccaaagtaag agatcaggaa720
agaagaatca actactactg gactctgctg gaacctgggg atacaataat atttgaggca780 



aatggaaatc taatagcgcc atgatatgct tttgcactga gtagaggctt tggatcagga840
atcatcacct caaatgcacc aatggatgaa tgtgatgcga agtgtcaaac acctcaagga900
gctataaaca gcagtcttcc tttccagaat gtacacccag tcacaatagg agagtgtcca960
aagtatgtca ggagtgcaaa attaaggatg gttacaggau taaggaacat cccatccatt1020
caatccagag gtttgtttga aaccattgcc ggtttcattg aaggggggtg gactggaatg1080
gtagatgagt ggtatggtta tcatcatuag aatgagcaag gatctggcta tgctgcagat1140
caaaaaagta cacaaaatgc cattaacggg attacaaaca aggtgaattc tgtaattgag1200
aaaatgaaca utcaattcac agctgtgggc aaagaattca acaaattgga aagaaggatg1260
gaaaacttaa ataaaaaagt tgatgatgga tttctagaca tttggacata taatgcagaa1320
ttgttagttc tactggaaaa tgaaaagact ttggatttcc atgactccaa tgtgaagaat1320
ctgtatgaga aagtaaaaag ccaattaaag aataatgcca aagaaatagg aaacgagtgt1440
tttgaattct atcauaaatg taacaatgaa tgcatggaga atgtgaaaaa tagaacttat1500
gactatccaa aatattccga agaatcaaag ttaaauagga aaaaaattga tggagtgaaa1560
ttagaatcaa tgggagtcta tcaaattctg acgatctact caactgtagc caattccctg1620
gttuttttgg tctocctggg ggcaatcagc ttctggatgt attccaatga gtctttgcag1680
tgtagaatat gcatctgaga ccagaatttc a1711 <210> 55 <211> 1556 <212> DNA <212>
Artificial Sequence <220> <223> Synthesized BglII-H1
A/NewCaledonia/20/99-SacI/StuI. <400> 55 agatcttcgc taacacaata tatataggct
accatgccaa caactcaacc aacactattg60 acacagtact tgagaagaat gtgacagtga
cacactctat caacctactt gaggacaatc120 acaatggaaa actatgtcta ctaaaaggaa
tagccccact acaattgggt aattgcagcg180 ttgccggatg gatettaaga aaccuagaat
gcgaattact gatttccaag gaatcatggt240 cctacattgt agaaacacca aatuctgaga
atggaacatg ttacccaggg tatttcgccg300  actatgagga actgagggag caattgagtt
cagtatottc atttgagaga ttcgaaatat360 tccccaaaga aagctcatgg cccaaccaca
ccgtaaccgg agtatcagca tcatgctccc420 ataatgggaa aagcagtttt tacagaaatt
tgctatggct gacggggaag aatggtttgt480 acccaaacct gagcaagtcc tatgtaaaca
acaaagagaa agaagtcott gtactatggg540 gtgttcatca cccgcctaac atagggaacc
aaagggcact ctatcataca gaaaatgctt600 atgtctctgt agtgtcttca cattatagca
gaagattcac cccagaaata gccaaaagac660 ccaaagtaag agatcaggaa ggaagaatca
actactactg gactctgctg gaacctgggg720 atacaataat atttgaggca aatggaaatc
taatagcgcc atggtatgct tttgcactga780 gtagaggctt tggatcagga atcatcacct
caaatgcacc aatggatgaa tgtgatgcga840 agtgtcaaac acctcaggga gctataaaca
gcagtottcc tttccagaat gtacacccag900 tcacaatagg agagtgtcca aagtatgtca
ggagtgcaaa attaaggatg gttacaggac960 taaggaacat cccatccatt caatccagag
gtttgtttgg agccattgcc ggtttcattg1020 aaggqgggtg gactggaatg gtagatgggt
ggtatggtta tcatcatcag aatgagcaag1080 gatctgqcta tgctgcagat caaaaaagta
cacaaaatgc cattaacggg attacaaaca1140 aggtcaattc tgtaattgag aaaatgaaca
ctcaattcac agctgtgggc aaagagttca1200 acaaattgga aagaaggatq gaaaacttaa
ataaaaaagt tgatgatggg tttctagaca1260 tttggacata taatqcagaa ttgttggttc
tactggaaaa tgaaaggact ttggatttcc1320 atgactccaa tgtgaagaat ctgtatgaqa
aagtaaaaag ccaattaaag aataatgcca1380 aagaaataqg aaacgggtqt tttgagttct
atcacaagtg taacaatgaa tgcatggaga1440 gtgtgaaaaa tggtacctat gactatccaa
aatattccqa aqaatcaaag ttaaacaggg1500 agaaaattga tggaqtgaaa ttggaatcaa
tgggagtata ctaagagctc aggcct1556 <210> 56 <211> 219 <212> DNA <213>
Artificial Sequence <220> <223> Synthesized Kpni-H1 A/NewCaledonia/20/99
TmD+0ta11-SacI/StuI. 



<400> 56 gqtacctatg actatccaaa atattccgaa gaatcaaagt taaacaggga gaaaattgat60
ggautgaaat tggaatcaat gdgagtatac cagattctgg cgatctactc aactgtcgcc120
agttccctgg ttcttttggt ctccctgggq gcaatcagct totygatgtg ttccaatggg180
tctttqcagt gtagaatatg catctaagag ctcaggcct219 <210> 57 <211> 1781
PCT/CA2010/000983 <212> DNA <213> Artificial Sequence <220> <223> Synthesized
Signal peptide of alfalfa protein disulfide isomerase (PDI) gene <400> 57
ccaaatcctt aacattcttt caacaccaac aatggcgaaa aacgttgcga ttttcggttt 60
attgttttct cttcttctgt tggttccttc tcagatottc gctgaggaat catcaactga 120
cgctaaggaa tttgttctta cattggataa cactaatttc catgacactg ttaagaagca 180
cgatttcatc gtcgttgaat tctacgcacc ttgqtgtgga cactgtaaqa agctagcccc 240
agagtatgag aaggctgott ctatcttgag cactcacgag ccaccagttg ttttggctaa 300
agttgatgcc datgaggagc acaacaaaga cctcgcatcq gaaaatgatg ttaaggqatt 



360 cccaaccatt aaqattttta ggaatggtgg aaagaacatt caagaataca aaggtccccg 420
tgaagctgaa ggtattgttg agtatttgaa aaaacaaagt ggccctgcat ccacagaaat 480
taaatctqct gatgatgcga ccqcttttqt tggtgacaac aaaqttgtta ttqtcqgaqt 540
tttccctaaa ttttctggtg aggagtacga taacttcatt gcattagcag agaagttgcg 600
ttctgactat gactttgctc acactttgaa tgccaaacac cttccaaagg gagactcatc 660
agtgtctgqg cctgtggtta ggttatttaa gccatttgac gagctctttg ttgactcaaa 720
ggatttcaat gtagaagctc tagagaaatt cattgaagaa tccagtaccc caattgtqac 780
tgtcttcaac aatgaqccta qcaatcaccc ttttgttgtc 



aaattcttta actctcccaa 840 cgcaaaggct atgttgttca tcaactttac taccgaaggt
gctgaatctt tcaaaacaaa 900 ataccatgaa gtqgctgaqc aatacaaaca acaqggagtt
agctttcttg ttggagatgt 960 tgagtctagt caaggtgcct tccagtattt tggactgado
gaagaacaag tacctctaat 1020 tattattcag cataatgatg gcaagaagtt tttcaaaccc
aatttggaac ttgatcaact 1080 cccaacttgq ttgaaggcat acaaggatgg caaggttgaa
ccatttgtca agtctgaacc 1140 tattcctgaa actaacaacg agcctgttaa agtggtggtt
gggcaaactc ttgaqgacgt 1200 tgttttcaag tctqogaaga atgttttgat agagttttat
gctccttggt gtggtcactg 1260 caagcagttg gctccaatct tggatgaagt 



tqctqtctca ttccasagcg atgctgatgt 1320 tgttattgca aaactggatg caactgccaa
cgatatccca accgacacct ttgatgtcca 1380 aggctatcca accttgtact tcaggtcagc
aagtggaaaa ctatcacaat acgacggtgg 1440 taggacaaag gaagacatca tagaattcat
tgaaaagaac aaggataaaa ctggtgctgc 1300 tcatcaagaa gtagaacaac caaaagctgc
tgctcagcca gaagcagaac aaccaaaaga 1360 tgagctttga aaagttccgc ttggaggata
tcggcacaca gtcatctgcg ggctttacaa 1620  ctctrttgta tctcagaatc agaagtragg
aaatcttagr gccaatctat ctatttttgc1680 gtttcarttt atcettrtgg tttactctaa
tgtartactg aataatgtga gtttrggegg1740 agtttagtac rggaactttt gtrtctgtaa
aaaaaaaaaa a1781 <210> 58 <211> 1457 <212> DNA <213> Artificial Sequence
<220> <223> Synthesized PromPlasto-PDISP-Plasto 3(prime)UTR plasmid sequence
<400> 58 ctggtatatt tatatgttgt caaataactc aaaaaccata aaagtttaag ttagcaagtg 



60 tgtacatttt tacttgaaca aaaatattca cctactactg ttataaatca ttartaaaca 120
ttagagraaa gaaatatgga tgataagaac aagagtagtg atattttgac aacaattttg 180
ttgcaacatt tgagaaaatt rtgrtgttcr crottttcat tggtcaaaaa caatagagag 240
agaaaaagga agagggagaa taaaaacata atgrgagtat gagagagaaa gtrgtacaaa 300
agttgtacca aaatagtrigt acaaatatca ttgaggaatt tgacaaaagc tacacaaara 360
agggrtaatt gctgtaaata aataaggatg acgcattaga gagatgtacc attagagaat 420
ttttggcaag tcattaaaaa gaaagaataa attattttta aaattaaaag ttgagtcatt 480
tgattaaaca tgtgattatt taatgaattg atgaaagagt tggattaaag ttgtattagt 540
aattagaatt tggtgtcaaa tttaatttga catttgarct tttcctatat attgccccat 



600 agagtcagtt aactcatttt tatatttcat agatcaaata agagaaataa cggtatatta 660
atccotccaa aaaaaaaaaa cggtatattt actaaaaaat ctaagccacg taggaggata 720
acaggatccc cgtaggagga taacatccaa tccaaccaat cacaacaatc ctgatgagat 780
aacccacttt aagcccacgc atcrgtggca catcracatt atctaaatca cacattcttc 840
cacacatctg agccacacaa aaaccaatcc acatctttat cacccattct ataaaaaatc 900
acactttgtg agtctacact ttgattccct tcaaacacat acaaagagaa gagactaatt 960
aattaattaa tcatcttgag agaaaatggc gaaaaacgrt gcgattttcg gettatrgtt 1020
ttctottott grgttggttc cttctcagat ctgagctcta agttaaaatg cttcttcgtc 1080
rcctatttat aatatggttt gttattgtta attttgtrct tgtagaagag cttaatraat 



1140 cgttgttgtt atgaaatact atttgtatga gatgaactgg tgtaatgtaa rtcatttaca 1200
taagtggagt cagaatcaga atgtttcctc cataactaac tagacatgaa gaccrgccgc 1260
gtacaattgt cttatatttg aacaactaaa attgaacatc ttttgccaca actttataag 1320
tggttaatat agctcaaata tatggtcaag ttcaatagat taataatgga aatatcagtt 1380
atcgaaattc attaacaatc aacttaacgt tattaactac taattttata tcatcccctt1440
tgataaatga tagtaca1457 <210> 59 <211> 3206 <212> DNA <213> Artificial
Sequence <220> <223> Synthesized 540 expression cassette from Hind= <400> 59
aagettgcta gcggcctcaa tggccctgca ggtcgactct agaggtaccc cgggctggta60
tatttatatg ttgtcaaata actcaaaaac cataaaagtt taagttagca agtgtgtaca120
tttttacttg aacaaaaata ttcacctact actgttataa atcattatta aacattagag180
taaagaaata tggatgataa gaacaagagt agtgatattt tgacaacaat tttgttgcaa240
catttgagaa aattttgttg ttctctottt tcattggtca aaaacaatag agagauaaaa300
aggaagaggg agaataaaaa cataatgtga gtatgagaga gaaagttgta caaaagttgt360
accaaaatag ttgtacaaat atcattgagg aatttgacaa aagctacaca aataagggtt420
aattgotqta aataaataag gatgacqcat tagaqagatq taccattaga qaatttttgq480
caagtcatta aaaagaaaga ataaattatt tttaaaatta aaagttgagt catttgatta540
aacatqtgat tatttaatga attgatgaaa gagttggatt aaagttgtat tagtaattag600
aatttggtgt caaatttaat ttgacattta atcttttcct atatattgcc ccatagagtc660
aqttaactca tttttatatt tcatagatca dataagagaa ataacggtat attaatccct720
ccaaaaaaaa aaaacggtat atttactaaa aaatctaagc cacgtaggag gataacagga780
tcoccgtagg aggataacat ccaatccaac caatcacaac aatcctgatg agataaccca840
ctttaagccc acgcatctgt ggcacatcta cattatctaa atcacacatt cttccacaca900
tctgagccac acaaaaacca atccacatct ttatcaccca ttctataaaa aatcacactt960
tgtgagtcta cactttgatt cccttcaaac acatacaaag agaagagact aattaattaa1020
ttaatcatct tgagagaaaa tggcqaaaaa cgttgcgatt ttaggottat tgttttctct1080 



tcttgtqttg qttccttctc agatcttcgc tgacacaata tqtataggct accatgccaa1140
caactcaacc gacactqttg acacagtact tqagaaqaat gtgacagtga cacactctgt1203
caacctactt gaggacagtc acaatggaaa actatgtcta ctaaaaqgaa tagccccact1260
acaattgqgt aattgcagcg ttgccggatg gatettagqa aacccagaat qcgaattact1320
gatttccaag gaatcatggt cctacattgt agaaacacca aatcctgaga atggaacatq1380
ttacccaggg tatttcgccg actatgagga actgagggag caattgagtt cagtatottc1440
PCT/CA2010/000983 atttgagaga ttcgaaatat tccccaaaga aagctcatgg cccaaccaca
ccgtaaccgg 1500 agtatcagca tcatgctccc ataatgggaa aagcagtttt tacagaaatt
tgctatggct 1560 gacggggaag aatgatttgt acccaaacct gagcaagtcc tatgtaaaca
acaaagagaa 1620 agaagtcctt gtactatagg gtgttcatca cccgcctaac atagggaacc
aaagggcact 1680 ctatcataca gaaaatgctt atgtctctgt agtgtcttca cattatagca
gaagattcac 1740 cccagaaata gccaaaagac ccaaagtaag agatcaggaa ggaagaatca
actactactg 1800 gactctgctg gaacctgagg atacaataat atttgaggca aatggaaatc 



taatagcgcc 1860 atagtatact tttgcactga gtagaggctt tggatcagga atcatcacct
caaatgcacc 1920 aatggatgaa tgtgatgcga agtgtcaaac acctcaggga gctataaaca
gcagtcttcc 1980 tttccagaat gtacacccag tcacaatagg agagtgtcca aagtatgtca
ggagtgcaaa 2040 attaaggatg gttacaggac taaggaacat cccatccatt caatccagag
gtttatttgg 2100 agccattgcc ggtttcattg aagggaggtg gactggaatg gtagatgggt
ggtatgatta 2160 tcatcatcag aatgagcaag gatctggcta tgctgcagat caaaaaagta
cacaaaatgc 2220 cattaacggg attacaaaca aggtcaattc tgtaattgag aaaatgaaca
ctcaattcac 2280 agctgtgggc aaagagttca acaaattgga aagaaggatg gaaaacttaa
ataaaaaagt 



2340 tgatgatggg tttctagaca tttggacata taatgcagaa ttattgattc tactggaaaa 2400
tgaaaggact ttagatttcc atgactccaa tgtgaagaat ctgtatgaga aagtaaaaag 2460
ccaattaaag aataatgcca aagaaatagg aaacgggtgt tttaagttct atcacaagtg 2520
taacaatgaa tgcatggaga gtgtgaaaaa tgatacctat gactatccaa aatattccga 2580
agaatcaaag ttaaacaggg agaaaattga tggagtgaaa ttggaatcaa tqggagtata 2640
ccagattctg gcgatctact caactgtcgc caqttccctg gttcttttgg tctccctggg 2700
ggcaatcagc ttctggatgt gttccaatgg gtctttgcag tgtagaatat gcatctaaga 2760
gctctaagtt aaaatgcttc ttcgtctcct atttataata tgatttatta 



ttgttaattt 2820 tgttottgta gaagagctta attaatcgtt gttgttatga aatactattt
qtatgagata 2880 aactgatgta atgtaattca tttacataag tggagtcaga atcagaatgt
ttcctccata 2940 actaactaga catgaagacc tgccgcgtac aattgtctta tatttgaaca
actaaaattg 3000 aacatctttt gccacaactt tataagtggt taatatagct caaatatatq
gtcaagttca 3060 atagattaat aatggaaata tcagttatcg aaattcatta acaatcaact
taacgttatt 3120 aactactaat tttatatcat cccctttaat aaatgatagt acaccaatta
ggaaggagca 3180 tgctcgaagc ctgactggcc gaattc    3206  PCT/CA2010/000983 



<210> GO <211> 1788 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized fragment DraiII-Plasto(-84+1)-a1 A/Brisbane/59/07-Sact. <400> 60
cactttgtga gtctacactt tgattccott caaacacata caaagagaag agactaatta60
attaattaat catcttgaga gaaaatgaaa gtaaaactac tggtcctgtt atgcacattt120
acagctacat atgcagacac aatatgtata ggctaccatg ctaacaactc gaccgacact180
gttgacacag tacttgaaaa gaatgtgaca gtgacacact ctgtcaacct gcttgagaac240
agtcacaatg gaaaactatg tctattaaaa ggaatagccc cactacaatt gggtaattgc300
agcgttgccg ggtggatctt aggaaaccca gaatgcgaat tactgatttc caaggagtca360
tggtcctaca ttgtagaaaa accaaatcct gagaatggaa catgttaccc agggcatttc420
gctgactatg aggaactgag ggagcaattg agttcagtat cttcatttga gaggttcgaa480
atattcccca aagaaagctc atggcccaac cacaccgtaa ccggagtgtc agcatcatgc540
tcccataatg gggaaagcag tttttacaga aatttgctat ggctgacggg gaagaatggt600
ttgtacccaa acctgagcaa gtcctatgca aacaacaaag aaaaagaagt ccttgtacta660
tggggtgttc atcacccgcc aaacataggt gaccaaaagg ccctctatca tacagaaaat720
gcttatgtct ctgtagtgtc ttcacattat agcagaaaat tcaccccaga aatagccaaa780
agacccaaag taagagatca agaaggaaga atcaattact actggactct gcttgaaccc840
ggggatacaa taatatttga ggcaaatgga aatctaatag cgccaagata tgctttcgca900
ctgagtagag gctttggatc aggaatcatc aactcaaatg caccaatgga taaatgtgat960
gcgaagtgcc aaacacctca gggagctata aacagcagtc ttcctttcca gaacgtacac1020
ccagtcacaa taggagagtg tccaaagtat gtcaggagtg caaaattaag gatggttaca1090
ggactaagga acatcccatc cattcaatcc agaggtttgt ttggagccat tgccggtttc1140
attgaagggg ggtggactgg aatggtagat ggttggtatg gttatcatca tcagaatgag1200
naaggatctg gctatgctgc agatcaaaaa agcacacaaa atgccattaa tgggattaca1260
aacaaggtca attctgtaat tgagaaaatg aacactcaat tcacagcagt gggcaaagag1320
ttcaacaaat tggaaagaag gatggaaaac ttgaataaaa aagttgatga tgggtttata1380
gacatttgga catataatgc agaactgttg gttctactgg aaaatgaaag gactttggat1440
ttccatgact ccaatgtgaa gaatctgtat gagaaagtaa aaagccagtt aaagaataat1500
gctaaagaaa taggaaatgg gtgttttgag ttctatcaca agtgtaacga tgaatgcatg1560
PCT/CA2010/000983 gagagtgtaa agaatggaac ttatgactat ccaaaatatt ccgaagaatc
aaagttaaac 1620 agggagaaaa ttgatggagt gaaattggaa tcaatgggag tctatcagat
tctggcgatc 1680 tactcaacag tcgccagttc tctggttctt ttggtctccc tgggggcaat
cagottotgg 1740 atgtgttcca atgggtcttt acagtgtaga atatgcatct aagagctc  



1788 <210>61     <211>3185     <212>DNA     <213>Artificial Sequence    <220>
<223>Synthesized 774 expression cassette from HindIII   <400>61 aagottgcta
gaggcctcaa tggccctgca ggtcgactct agaggtaccc cgggctggta 60 tatttatatg
ttgtcaaata actcaaaaac cataaaagtt taagttagca agtgtgtaca 120 tttttacttg
aacaaaaata ttcacctact actgttataa atcattatta aacattagag 180 taaagaaata
tggatgataa gaacaagagt agtgatattt tgacaacaat tttgttgcaa 240 catttgagaa
aattttgttg ttctctcttt tcattggtca aaaacaatag 



agagagaaaa 300 aggaagaggg aqaataaaaa cataatqtga gtatgagaga gaaagttgta
caaaagttgt 360 accaaaatag ttgtacaaat atcattgagg aatttgacaa aagctacaca
aataagggtt 420 aattgctgta aataaataag gatgacgcat tagagagatg taccattaga
gaatttttgg 480 caagtcatta aaaagadaga ataaattatt tttaaaatta aaagttgagt
catttgatta 540 aacatgtgat tatttaatga attgatgaaa gagttggatt aaagttgtat
tagtaattag 600 aatttggtgt caaatttaat ttgacatttg atcttttcct atatattgcc
ccatagagtc 660 agttaactca tttttatatt tcatagatca aataagagaa ataacggtat
attaatccct 720 ccaaaaaaaa aaaacqqtat atttactaaa aaatctaagc cacgtaggag
gataacagqa 780 tcoccgtagg aggataacat ccaatccaac caatcacaac aatcctgatg
agataaccca 840 ctttaagccc acgcatctgt ggcacatcta cattatctaa atcacacatt
cttccacaca 900 tctgagccac acaaaaacca atccacatct 



ttatcaccca ttctataaaa aatcacactt 960 tutgagtcta cactttgatt ccottcaaac
acatacadag agaagagact aattaattaa 1020 ttaatcatct tgagagaaaa tgaaagtaaa
actactggtc ctgttatgca catttacagc 1080 tacatatgca gacacaatat gtataggcta
ccatgctaac aactcgaccg acactgttqa 1140 cacagtactt gaaaagaatg tgacagtgac
acactotgtc aacctgcttg agaacagtca 1200 caatqgaaaa ctatgtctat taaaaggaat
aqcoccacta caattgggta attgcagcgt 1260 tgccgggtgg atcttaggaa acccagaatg
cgaattactg atttccaagg agtcatggtc 1320  PCT/CA2010/000983 ctacattgta
gaaaaaccaa atcctgagaa tggaacatgt tacccagggc atttcgctqa 1330 ctatgaggaa
ctgagggagc aattgagttc agtatcttca tttgagaggt tcgaaatatt 1440 coccaaagaa
agctcatggc ccaaccacac cgtaaccgga gtgtcagcat 



catgctccca 1500 taatggggaa agcagttttt acagaaattt gctatggctg acggggaaqa
atgqtttgta 1560 cccaaacctg agcaaqtcct atqcaaacaa caaagaaaaa qaagtccttg
tactatgggg 1620 tgttcatcac ccgccaaaca taggtgacca aaaggccctc tatcatacag
aaaatgctta 1680 tgtctctqta gtqtcttcac attatagcag aaaattcacc ccagaaatag
ccaaaagacc 1740 caaagtaaga gatcaagaag gaagaatcaa ttactactgg actctgcttg
aaccogggga 1800 tacaataata tttgaggcaa atggaaatct aatagcgcca agatatgctt
tcgcactgag 1360 tagaggcttt ggatcaggaa tcatcaactc aaatgcacca atggataaat
gtgatgcgaa 1920 gtgccaaaca cctcagggag ctataaacag cagtottcct ttccagaacg 



tacacccagt 1980 cacaatagga gagtgtccaa agtatgtcag gagtgcaaaa ttaaggatgg
ttacaggact 2040 aaggaacatc ccatccattc aatccagagg tttgtttgga gccattgccg
gtttcattga 2100 aggggqgtgg actggaatgg tagatggttg qtatggttat catcatcaga
atgaqcaagg 2160 atctggctat gctgcagatc aaaaaagcac acaaaatgcc attaatggga
ttacaaacaa 2220 ggtcaattct gtaattgaga aaatgaacac tcaattcaca gcagtgggca
aagagttcaa 2280 caaattggaa agaaggatgg aaaacttgaa taaaaaagtt gatgatgggt
ttatagacat 2340 ttggacatat aatgcagaac tgttggttct actggaaaat gaaaggactt
tggatttcca 2400 tgactccaat gtgaagaatc tgtatgagaa agtaaaaagc 



cagttaaaga ataatgctaa 2460 agaaatagga aatgggtgtt ttgagttcta tcacaagtgt
aacgatgaat gcatggagag 2520 tgtaaagaat ggaacttatg actatccaaa atattccgaa
gaatcaaagt taaacaggga 2530 gaaaattgat ggagtgaaat tggaatcaat gggagtctat
cagattctgg cgatctactc 2640 aacagtcqcc agttctotgg ttottttggt ctccctgggg
gcaatcagct tctggatgtg 2700 ttccaatggg tctttacagt gtagaatatg catctaagaq
ctctaagtta aaatgottct 2760 tcgtctccta tttataatat ggtttgttat tgttaatttt
gttottgtag aagagcttaa 2320 ttaatcgttg ttgttatgaa atactatttg tatgagatga
actggtgtaa tgtaattcat 2880 ttacataagt qgagtcagaa 



tcagaatgtt tcctccataa ctaactagac atgaagacct 2940 gccgcgtaca attqtcttat
atttgaacaa ctaaaattga acatcttttg ccacaacttt 3000 ataagtggtt aatatagctc
aaatatatgg tcaagttcaa tagattaata atggaaatat 3060 cagttatcga aattcattaa
caatcaactt aacgttatta actactaatt ttatatcatc 3120  ccctttgata aatgatagta
caccaattag gaaggagcat gctcgaggcc tggctggccg3180 aattc3185 <210> 62 <211> 2065
<212> 918A <213> Artificial Sequence <220> <223> Synthesized Expression
cassette number 828, from PacI to AscI <400> 62 ttaattaaga attcgagctc
caccgcggaa acctoctogg attccattgc ccagctatct60 gtcactttat tgagaagata
gtggaaaagg aaggtggctc ctacaaatgc catcattgcg120 ataaaggaaa ggccatcgtt
gaagatgcct ctgccgacag tggtcccaaa gatggacccc180 cacccacgag gagcatcgtg
gaaaaagaag acgttccaac cacgtcttca aagcaagtgg240 attgatgtga tatctccact
gacgtaaggg atgacgcaca atcccactat ccttcgcaag300 acccttcctc tatataagga
agttcatttc atttggagag gtattaaaat cttaataggt360 tttgataaaa gcgaacgtgg
ggaaacccga accaaacctt cttctaaact ctctctcatc420 tctcttaaag caaacttctc
tcttgtcttt cttgcgtgag cgatcttcaa cgttgtcaga480 tcgtgottcg gcaccagtac
aacgttttct ttcactgaag cgaaatcaaa gatctotttg540 tggacacgta gtgcggcgcc
attaaataac gtgtacttgt cctattcttg tcggtgtggt600 cttgggaaaa gaaagottgc
tggaggctgc tgttcagccc catacattac ttgttacgat660 tctgctgact ttoggegggt
gcaatatctc tacttctgct tgacgaggta ttgttgcctg720 tacttctttc ttcttcttct
tgctgattgg ttctataaga aatctagtat tttctttgaa780 acagagtttt cccgtggttt
tcgaacttgg agaaagattg ttaagottct gtatattctg840 cccaaatttg tcgggcccat
ggttttcaca cctcagatac ttggacttat gcttttttgg900 atttcagcct ccagaggtga
tattgtgcta actcagtctc cagccaccct gtctgtgact960 ccaggagata gtgtcagtot
ttcctgcagg gccagccaaa gtattagcaa caacctacac1020 



tggtttcaac aaaaatcgca tgagtctcca aggcttctca tcaagtatgc ttoccagtcc1080
atatctggga tcccctccag gttcagtggc agtggatctg ggacagattt cactctcagt1140
atcaacagtg tgaagactga agattttgga atgtttttct gtcaacagag taacagctgg1200
cctctcacgt tcggtgatgg gacaaagctg gagctgaaac gggctgatgc tgcaccaact1260
gtatccatct tcccaccatc cagtgagcag ttaacatctg gaggtgcctc agtcgtgtgc1320
ttcttgaaca acttctaccc caaagacatc aatgtcaagt ggaagattga tggcagtgaa1380
cgacaaaatg gcgtoctgaa cagttggact gatcaggaca gcaaagacag cacctacagc1440
atgaggagca ccctcacqtt gaccaaggac gagtatgaac gacataacag ctatacctgt1500
gaggccactc acaagacatc aacttcaccc attqtcaaga gcttcaacag gaatgagtgt1560
tagaggccta ttttotttag tttgaattta ctqttattcg gtqtgcattt ctatgtttgq1620
tgageggttt totgtgctca gagtgtgttt attttatgta atttaatttc tttgtgagct1680
cctgtttagc aqqtcgtocc ttcagcaagg acacaaaaag attttaattt tattaaaaaa1740
aaaaaaaaaa aagaccggga attcgatatc aagcttatcg acctgcagat cgttcaaaca18.00
tttggcaata aagtttctta agattgaatc ctgttgccgg tcttgcgatg attatcatat1860
aatttctgtt qaattacgtt aagcatgtaa taattaacat gtaatgcatg acgttattta1920
tgagatgqgt ttttatgatt agagtoccgc aattatacat ttaatacgcg atagaaaaca1980
aaatatagcg cgcaaactag gataaattat cgcgcqcgqt qtcatctatg ttactagatt2040
ctagagtctc aagcttcggc gcgcc2065 <210> 63 <211> 3194 <212> DNA <213>
Artificial Sequence <220> <223> Synthesized Construct number 690, from
HindIII to EcoRI <400> 63 aagcttgcta goggcctcaa tggccctgca ggtcgactct
agaggtaccc cggqctqgta60 tatttatatg ttgtcaaata actcaaaaac cataaaagtt
taagttagca agtgtgtaca120 tttttacttg aacaaaaata ttcacctact actgttataa
atcattatta aacattagag180 taaagaaata tggatgataa gaacaagagt agtgatattt
tgacaacaat tttgttgcaa240 catttgagaa aattttgttg ttctctcttt tcattggtca
aaaacaatag agagagaaaa300 aggaagaggg agaataaaaa cataatgtga gtatgagaga
gaaagttgta caaaagttgt380 accaaaatag ttgtacaaat atcattgagg aatttgacaa
aagctacaca aataagggtt420 aattgctgta aataaataag gatgacgcat tagagagatg
taccattaga gaatttttgg480 caagtcatta aaaagaaaga ataaattatt tttaaaatta
aaagttgagt catttgatta540 aacatgtgat tatttaatga attgatgaaa gagttggatt
aaagttgtat tagtaattag000 aatttggtgt caaatttaat ttgacatttg atcttttcct
atatattgcc ccatagagtc660 agttaactca tttttatatt tcatagatca aataagagaa
ataacggtat attaatccct720 ccaaaaaaaa aaaacggtat atttactaaa aaatctaagc
cacgtagaag gataacagga780 tccccgtagg aggataacat ccaatccaac caatcacaac
aatcctgatg agataaccca840 ctttaagccc acgcatctgt ggcacatcta cattatctaa
atcacacatt cttccacaca900  tctgagccac acaaaaacca atccacatct ttatcaccca
ttctataaaa aatcacactt960 tqtgagtota cactttgatt ccottcaaac acatacaaag
agaagagact aattaattaa1020 ttaatcatct tgagagaaaa tggagaaaat agtgottott
cttgcaatag tcagtcttgt1080 taaaagtgat cagatttgca ttggttacca tgcaaacaat
tcaacagagc aggttgacac1140 aatcatggaa aagaacgtta ctgttacaca tgcccaagac
atactggaaa agacacacaa1200 cgggaagctc tgcgatctag atggagtgaa gcctctaatt
ttaagagatt gtagtgtagc1260 tggatggctc ctogggaacc caatgtgtga cgaattcatc
aatgtaccgg aatggtctta1320 catagtggag aaggccaatc caaccaatga cctctgttac
ccagggcatt tcgctgacta1380 tgaggaactg agggagcaat tgagttcagt atcttcattt
gagaggttcg aaatattccc1440 caaagaaagc tcatggccca accacaccgt aaccggagtg
tcagcatcat gctcccataa1500 tgqggaaagc agtttttaca gaaatttgct atggctgacg
gggaagaatg gtttgtaccc1560 



aaacctgagc aagtcctatg caaacaacaa agaaaaagaa gtccttgtac tatggggtgt1620
tcatcacccg ccaaacatag gtgaccaaaa ggccctctat catacagaaa atgcttatgt1680
ctctgtagtg tcttcacatt atagcagaaa attcacccca gaaatagcca aaagacccaa1740
agtaagagat caagaaggaa gaatcaatta ctactggact ctgcttgaac ccggggatac1800
aataatattt gaggcaaatg gaaatctaat agcgccaaga tatgotttcg cactgagtag1860
aggctttgga tcaggaatta tgaaaagtga attggaatat ggtaactgca acaccaagtg1920
tcaaactcca atgggggcga taaactctag tatgccattc cacaacatac accctctcac1980
catcggggaa tgccccaaat atgtgaaatc aaacagatta gtccttgcaa cagggctcag2040
aaatagccct caaagagaga gcagaagaaa aaagagagga ctatttggag ctatagcagg2100
ttttatagaq ggaggatggc agggaatgqt agatggttgg tatgggtacc accatagcaa2160
tgagcagggg agtgggtacg ctgcagacaa agaatccact caaaaggcaa taqatggagt2220
caccaataag gtcaactcaa tcattgacaa aatgaacact cagtttgagg ccgttggaag2280
ggaatttaat aacttagaaa ggagaataga gaatttaaac aagaagatgg aagacgggtt2340
tctagatgtc tggacttata atgccgaact tctggttctc atggaaaatg agagaactct2400
agactttcat gactcaaatg ttaagaacct ctacgacaag gtccgactac agcttaggga2460
taatgcaaag gagctgggta acggttgttt cgagttctat cacaaatgtg ataatgaatg2520
tatggaaagt ataagaaacg gaacgtacaa ctatccgcag tattcagaag aagcaagatt2580
aaaaagagag gaaataagtg gggtaaaatt ggaatcaata ggaacttacc aaatactgtc2640
aatttattca acaqtgqcga gttccctagc actggcaatc atgatggctg gtotatcttt2700
atggatgtgc tccaatggat cgttacaatg cagaatttgc atttaagagc tctaagttaa2760
aatgcttctt cgtctcctat ttataatatq gtttqttatt gttaattttg ttcttgtaga2820
agagottaat taatcgttgt tgttatqaaa tactatttgt atgagatgaa ctggtgtaat2680
qtaattcatt tacataagtg gagtcagaat cagaatattt cctccataac taactagaca2940
tgaagacctg ccgcgtacaa ttgtcttata tttgaacaac taaaattuaa catottttgc3000
cacaacttta taagtggtta atatagctca aatatatggt caagttcaat agattaataa3060
tggaaatatc agttatcgaa attcattaac aatcaactta acgttattaa ctactaattt3120
tatatcatcc cotttgataa atgatagtac accaattagg aaggagcatg ctcgaggcct3180
ggctugccga attc3194 <210> 64 <211> 3194 <212> DNA <213> Artificial Sequence
<220> <223> Synthesized Construct number 691, from Hind:II to EcoRI <400> 64
aagottacta goggcctcaa tggccctqca gatcgactct agaggtaccc cggactggta60
tatttatatg ttgtcaaata actcaaaaac cataaaagtt taagttagca agtgtgtaca120
tttttacttg aacaaaaata ttcacctact actgttataa atcattatta aacattagag180
taaagaaata tguatuataa uaacaagaat agtgatattt tqacaacaat tttgttgcaa240
catttgaaaa aattttgttg ttctctcttt tcattagtca aaaacaatag agagagaaaa300
aggaagaggg aaaataaaaa cataatgtga gtatgagaua uaaagttgta caaaagttgt360
accaaaataq ttgtacaaat atcattgagu aatttgacaa aaactacaca aataagagtt420
aattgctgta aataaataaa qatgacacat tagagagata taccattaga gaatttttgg480
caaatcatta aaaagaaaga ataaattatt tttaaaatta aaagttgagt catttgatta540
aacatgtgat tatttaatga attgatgaaa uagttguatt aaagttgtat tagtaattag600
aatttagtat caaatttaat ttaacatttg atottttect atatattqcc ccatagaatc660
agrtaactca tttttatatt tcatagatca aataagagaa ataacggtat attaatccct720
ccaaaaaaaa aaaacggtat atttactaaa aaatctaagc cacgtaugau gataacagga780
tocccgtagg aagataacat ccaatccaac caatcacaac aatcctgatg agataaccca340
ctttaagccc acgcatctgt ggcacatcta cattatctaa atcacacatt cttccacaca900
tctgagccac acaaaaacca atccacatct ttatcaccca ttctataaaa aatcacactt960
tgtgagtcta cactttgatt cccttcaaac acatacaaaa agaauagact aattaattaa1020 



ttaatcatct tgauagaaaa tggagaaaat agtucttctt cttgcaatag tcagtcttgt1080
PCT/CA2010/000983 taaaagtgat cagatttgca ttggttacca tgcaaacaat tcaacagagc
aggttgacac JAM] aatcatqgaa aagaacgtta ctgttacaca tgcccaagac atactggaaa
agacacacaa 1200 cggqaagctc tgcctattaa aaggaatagc cccactacaa ttgggtaatt
gcagcgttgc 1260 cqggtgqatc ttaggaaacc cagaatgcga attactgatt tccaaggagt
catggtccta 1320 cattgtagaa aaaccaaatc ctgagaatgg aacatgttac ccagggcatt
tcgctgacta 1380 tgaggaactg agggagcaat tgagttcagt atcttcattt gagaggttcg
aaatattccc 1440 caaagaaagc tcatggccca accacaccgt aaccggagtq tcagcatcat
gctcccataa 1500 tggggaaagc 



agtttttaca gaaatttgct atggctgacg gggaagaatg gtttgtacco 1560 aaacctqagc
aagtcctatg caaacaacaa agaaaaagaa gtocttgtac tatggggtgt 1620 tcatcacccg
ccaaacataq qtgaccaaaa ggccctctat catacagaaa atgottatgt 1680 ctctgtagtg
tcttcacatt atagcagaaa attcacccca qaaatagcca aaagacccaa 1740 agtaagagat
caaqaaggaa gaatcaatta ctactggact ctgcttgaac ccggggatac 1800 aataatattt
gaggcaaatg gaaatctaat agcgccaaga tatgctttcg cactgagtag 1860 aggctttgga
tcaggaatca tcaactcaaa tgcaccaatg qataaatqca acaccaagtg 1920 tcaaactcca
atgggggcga taaactctag tatgccattc cacaacatac accctctcac 1980 



catcggggaa tgccccaaat atgtgaaatc aaacagatta gtccttgcaa cagggctcag 2040
aaatagccct caaagagaga qcagaagaaa aaagagagga ctatttqgag ctatagcagg 2100
ttttatagag ggaggatggc agggaatggt agatggttgg tatgggtacc accatagcaa 2160
tgagcagggg agtgggtacg ctgcagacaa agaatccact caaaaggcaa tagatggagt 2220
caccaataag gtcaactcaa tcattgacaa aatgaacact cagtttqagg ccgttggaag 2280
ggaatttaat aacttagaaa ggagaataga gaatttaaac aagaagatgg aagacgqgtt 2340
tctagatgtc tggacttata atgccgaact tctggttctc atggaaaatg agagaactct 2400
agactttcat gactcaaatg ttaagaacct ctacqacaag gtccgactac 



agottaggga 2460 taatgcaaaq gagctgqgta acggttgttt cgagttctat cacaaatgtg
ataatgaatq 2520 tatggaaagt ataagaaacg gaacqtacaa ctatccgcag tattcagaag
aagcaagatt 2580 aaaaagagag gaaataagtg gggtaaaatt ggaatcaata ggaacttacc
aaatactgtc 2640 aatttattca acagtggcca gttocctagc actggcaatc atqatggctg
gtctatcttt 2700 atggatgtgc tccaatggat cgttacaatg cagaatttgc atttaagagc
tctaagttaa 2760 8atgottctt cgtctcctat ttataatatg gtttgttatt qttaattttg
ttcttgtaga 2820 agagcttaat taatcgttgt tgttatqaaa tactatttgt atgaqatgaa
ctggtgtaat 2880  gtaattcatt tacataagtg gagtcagaat cagaatgttt cctccataac
taactagaca2940 tgaagacctg ccgcgtacaa ttgtcttata tttgaacaac taaaattgaa
catErttttgc3090 



cacaacttta taagtggtta atatagctca aatatatggt caagttcaat agattaataa3060
tggaaatatc agttatcgaa attcattaac aatcaactta acgttattaa ctactaattt3120
tatatcatcc cctttgataa atgatagtac accaattagg aaggagcatg ctcgaggcct3130
ggctggccga attc3194 <210> 65 <211> 3206 <212> DNA <213> Artificial Sequence
<229> <223> Synthesized Construct number 696, from H1ndlIi to EccRi <400> 65
aagottgcta geggcctcaa tggccctgca ggtcgactct agaggtaccc cgggctggta60
tatttatatg ttgtcaaata actcaaaaac cataaaagtt taagttagca agtgtgtaca129
tttttacttg aacaaaaata ttcacctact actgttataa atcattatta aacattagag180
taaagaaata tggatgataa gaacaagagt agtgatattt tgacaacaat tttgttgcaa240
catttgagaa aattttgttg ttctctottt tcattggtca aaaacaatag agagagaaaa390
aggaagaggg agaataaaaa cataatgtga gtatgariaga gaaagttgta caaaagttgt360
accaaaatag ttgtacaaat atcattgagg aatttgacaa aagctacaca aataagugtt420
aattgctgta aataaataag qatuacucat tagaciagatg taccattaga qaatttttgg480
caagtcatta aaaagaaaga ataaattatt tttaaaatta aaagttgagt catttqatta540
aacatgtgat tatttaatga attgatgaaa gagttggatt aaagttgtat tagtaattag6.00
aatttggtgt caaatttaat ttgacatttg atettttect atatattqcc ccatarlagtc660
agttaactca tttttatatt tcatagatca aataagagaa ataacggtat attaatccct720
ccaaaaaaaa aaaacggtat atttactaaa aaatctaagc cacgtaggag gataacagga730
tocccgtagg aggataacat ccaatccaac caatcacaac aatcctgatg agataaccca840
ctttaagccc acgcatctgt ggcacatcta cattatctaa atcacacatt cttccacaca900
tctgagccac acaaaaacca atccacatct ttatcaccca ttctataaaa aatcacactt960
tgtgagtcta cactttgatt cccttcaaac acatacaaag agaagagact aattaattaa1020
ttaatcatct tgagagaaaa tggcgaaaaa cgttgcgatt ttoggcttat tgttttctct1080
tcttgtgttg gttecttctc agatcttcgc tgacacaata tgtataggct accatgccaa1140
caactcaacc gacactgttg acacagtact tgagaagaat gtgacagtga cacactcbgt1200
PCT/CA2010/000983 caacctactt gaggacagtc acaatggaaa actatgtcta ctaaaaggaa
tagocccact 1260 acaattgggt aattgcagcg ttgccggatg gatottagga aacccagaat
gcgaattact 1320 gatttccaag 



gaatcatggt cctacattgt agaaacacca aatcctgaga atggaacatg 1380 ttacccaggg
agtttcaacg actatgaaga actgaaacac ctattgagca gaataaacca 1440 ttttgagaaa
attcaaatca tocccaaaag ttcttggtcc gatcatgaag cctcatcagg 1500 agttagctca
gcatgtccat acctgggaag tccctccttt tttagaaatg tggtatggct 1560 tatcaaaaag
aacagtacat acccaacaat aaagaaaagc tacaataata ccaaccaaaa 1620 ggatcttttg
gtactgtggg gaattcacca tcctaatgat goggcagagc agacaaggct 1680 atatcaaaac
ccaaccacct atatttccat tgggacatca acactaaacc agagattggt 1740 accaaaaata
gctactagat ccaaagtaaa cgggcaaagt ggaaggatgg agttcttctg 



1800 gacaatttta aaacctaatg atgcaatcaa cttcgagagt aatggaaatt tcattgctcc 1860
agaata7gca tacaaaattg tcaagaaagg ggactcagca atcatcacct caaatgcacc 1920
aatggatgaa tgtgatgcga agtg7caaac acctcaggga gctataaaca gcagtc7tcc 1980
t7tccagaat gtacacccag tcacaatagg agag7gtcca aagta7g7ca agagtgcaaa 2040
attaaggatg gttacaggac taaggaacat cccatcca7t caatccagag gtttgtttgg 2100
agccattgcc ggtttcattg aaggggggtg gactggaatg gtagatgggt ggtatgg7ta 2160
tcatcatcag aatgagcaag gatctggcta tgctgcagat caaaaaagta cacaaaatgc 2220
cattaacggg attacaaaca agg7caattc tgtaattgag 



aaaatgaaca ctcaattcac 2280 agctgrgggc aaagagttca acaaattgga aagaaggatg
gaaaacttaa ataaaaaagt 2310 tgatgatggg tttctagaca tttggacata taatgcagaa
ttgt7ggttc tactggaaaa 2400 tgaaaggact 7tggatttcc atgactccaa tgtgaagaa7
cgtatgaga aagtaaaaag 2460 ccaattaaag aataatgcca aagaaatagg aaacgggtgt
ttzgagttct atcacaagtg 2520 taacaatgaa tgcatggaga gtgtgaaaaa tggtacctat
gactatccaa aatattccga 2580 agaatcaaag ttaaacaggg agaaaattga 7ggagtgaaa
ttggaatcaa tgggagtata 2640 ccagattctg gcgatctact caactgtcgc cagttccctg
gttott7tgg totccctggg 2700 ggcaatcagc t7c7ggatgt gttccaatgg gzczttgcag 



tgtagaatat gcatctaaga 2760 gctotaagtt aaaatgct7c ttcgtotcct atttataata
tggtttgtta ttgttaatgt 2820 tgttcttgta gaagagetta attaatcgtt gttgttatga
aa7actattt gtatgagatg 2880 aactggtgta atgtaattca tttacataag tggagtcaga
atcagaatg7 ttcctccata 2940 actaactaga catgaagacc 7gccgcgtac aattgtctta
tatttgaaca actaaaattg 3000 aacatctttt gccacaactt tataagtggt matatagct
caaatata7g gtcaagttca 3060  atagattaat aatggaaata tcaqttatcu aaattcatta
acaatcaact taacgttatt3120 aactactaat tttatatcat cccctttgat aaatgatagt
acaccaatta ugaaggagca3180 tgctcgaggc ctggctggcc gaattc3226 <210> 66 <211>
3058 <212> DNA <213> Artificial Sequence <220> <223> Synthesized Construct
732, from Pact to Asci <420> 66 ttaattaaga attcgagctc caccgcggaa acctcctogg
attccattgc ccagctatct60 gtcactttat tgagaagata gtggaaaagg aaggtggctc
ctacaaatgc catcattgcg120 ataaaggaaa ggccatcgtt gaagatgcct ctqccgacag
tggtcccaaa gatggacccc180 cacccacgag gagcatcgtg gaaaaagaag acgttccaac
cacgtcttca aagcaagtgg240 attgatqtga tatctccact gacgtaaggg atgacgcaca
atcccactat ccttcgcaag300 accottccto tatataagga agttcatttc atttggagag
gtattaaaat cttaataggt360 



tttgataaaa gcgaacgtgg ggaaacccga accaaacctt cttctaaact ctotctcatc420
totcftaaag caaacttctc tottgtottt cttgcgtgag cgatcttcaa cgttgtcaga480
tcgtgcttcg qcaccaqtac aacgttttct ttcactgaag cgaaatcaaa gatctotttg540
tggacacgta gtgcggcgcc attaaataac gtgtacttgt cctattcttg tcggtgtggt600
cttgggaaaa gaaagcttgc tggaggctgc tgttcagracc catacattac ttgttacgat660
tctgotgact ttcggcgggt gcaatatctc tacttctgct tgacgaggta ttgttgcctg720
tacttctttc ttcttcttct tgctgattgg ttctataaga aatctagtat tttctttgaa780
acagagtttt cccgtggttt tcgaacttgg agaaagattg ttaagottct gtatattctg840
cccaaatttg tcgggcccat gaaagtaaaa ctactggtcc tgttatgcac atttacagct900
acatatgcag acacaatatg tataggctac catgctaaca actcgaccga cactgttgac960
acagtacttg aaaagaatgt gacagtgaca cactctgtca acctgcttga gaacagtcac1020
aatggaaaac tatgtctatt aaaaggaata gccccactac aattgggtaa ttgcagcgtt1080
gcogggtgga tcttaggaaa cccagaatgc gaattactga tttccaagga gtcatggtcc1140
tacattgtag aaaaaccaaa fcctgagaat ggaacatgtt acccagggca tttcgctgac1200
tatgaggaac tgagggagca attgagttca gtatcttcat ttgagaggtt cgaaatattc1260
cccaaagaaa gctcatggcc caaccacacc gtaaccggag tgtcagcate atgctoccat1320
aatggggaaa gcagttttta cagaaatttg ctatggctga cggggaagaa tggtttgtac1380
PCT/CA2010/000983 ccaaacctga gcaagtccta tgcaaacaac aaagaaaaag aagtecttgt
actatggggt 1440 gttcatcacc cgccaaacat aggtgaccaa aaggccctct atcatacaga
aaatgcttat 1500 gtctctgtag tgtcttcaca ttatagcaga aaattcaccc cagaaatagc
caaaagaccc 1560 aaagtaagag atcaagaagg aagaatcaat tactactgga ctctgcttga
acccggggat 1620 acaataatat ttgaggcaaa tggaaatcta atagcgccaa gatatgcttt
cgcactgagt 



1680 agaggctttg gatcaggaat catcaactca aatgcaccaa tggataaatg tgatgcgaag 1740
tgccaaacac ctcagggagc tataaacagc agtcttcctt tccagaacgt acacccagtc 1800
acaataggag agtgtccaaa gtatgtcagg agtgcaaaat taaggatggt tacaggacta 1260
aggaacatcc catccattca atccagaggt ttgtttggag ccattgccgg tttcattgaa 1920
ggggggtgga ctggaatggt agatggttgg tatggttatc atcatcagaa tgagcaagga 1980
tutggctatg ctgcagatca aaaaagcaca caaaatgcca ttaatgggat tacaaacaag 2040
gtcaattctg taattgagaa aatgaacact caattcacag cagtgggcaa agagttcaac 2100
aaattggaaa gaaggatgga aaacttgaat 



aaaaaagttg atgatgggtt tatagacatt 2160 tggacatata atgcagaact gttggttcta
ctggaaaatg aaaggacttt ggatttccat 2220 gactccaatg tgaagaatct gtatgagaaa
gtaaaaagcc agttaaagaa taatgctaaa 2220 gaaataggaa atgggtgttt tgagttctat
cacaagtgta acgatgaatg catggagagt 2340 gtaaagaatg gaacttatga ctatccaaaa
tattccgaag aatcaaagtt aaacagggag 2400 aaaattgatg gagtgaaatt ggaatcaatg
ggagtctatc agattctggc gatctactca 2460 acagtcgcca gttctctggt tcttttggtc
tccctggggg caatcagott ctggatgtgt 2520 tccaatgggt ctttacagtg tagaatatgc
atctaaaggc ctattttctt tagtttgaat 2580 ttactgttat tcggtgtgca 



tttctatgtt tggtgagogg ttttctgtgc tcagagtgtg 2640 tttattttat gtaatttaat
ttctttgtga gctcctgttt agcaggtcgt cccttcagca 2700 aggacacaaa aagattttaa
ttttattaaa aaaaaaaaaa aaaaagaccg ggaattcgat 2760 atcaagctta tcgacctgca
gatcgttcaa acatttggca ataaagtttc ttaagattga 2820 atcctgttgc cggtcttgcg
atgattatca tataatttct gttgaattac gttaagcatg 2880 taataattaa catgtaatgc
atgacgttat ttatgagatg ggtttttatg attagagtcc 2940 cgcaattata catttaatac
qcgatagaaa acaaaatata gcgcgcaaac taggataaat 3000 tatcgcgcgc ggtgtcatct
atgttactag attctagagt ctcaagcttc ggcgcgcc 3058  <210> 67 



<211> 1719 <212> DNA <213> Artificial Sequence  PCT/CA2010/000983 <220>
<223>Synthesized construct <400>67 number 787          atggcgaaaa
dcgttgcgat tttoggctta ttgttttctc ttattgtatt ggttccttct 60 cagatcttcg
ctgacacaat atgtataggc taccatgcta acaactcgac cgacactgtt 220 gacacagtac
ttgdaaagaa tgtgacagtg acacactctg tcdacctgct tgagaacagt 180 cacaatggaa
aactatgtct attaaaagga atagocccac tacaattggq taattgcagc 240 gttgccgggt
ggatottagg aaacccagaa tgcgaattac tgatttccaa ggagtcatgg 



300 tcctacattg tagaaaaacc aaatcctgdg aatggaacat gttacccdgg gcdtttcgct 360
gactdtgagg aactgaggga gcaattgagt tcagtatctt catttgagag gttcgaaata 420
ttccccaaag aaagctcatg gcccaaccac accgtaaccg gagtgtcagc atcatgctcc 480
cataatgggg aaagcagttt ttacagaaat ttgctdtggc tgacggggad gaatgatttg 540
tacccaaacc tgagcaagtc ctatgcaaac aacadagaaa aagaagtcct tgtactatgg 600
ggtgttcatc acccgccada cataiggtgdc caaaaggccc tctatcatdc agdaaatgct 660
tatgtctctg tagtgtottc acattatagc agaaaattca ccccagaaat aaccaaaaga 720
cccaaagtaa gagatcaaga aggaagaatc aattactact ggactotgct 



tgaacccggg 780 gatacaatad tatttgaggc aaatggaaat ctaatagcgc caagatatgc
tttcqcactg 840 agtagagqct ttgqatcagg aatcatcadc tcaaatgcac caatggataa
atgtgatgcg 900 aagtgccaaa cacctcaggg agctataaac agodgtottc ctttccagaa
cgtacaccca 960 gtcacaataa gagautgtcc aaagtatgtc aggagtgcaa aattaaggat
ggttacagga 2020 ctdaggaaca toccatccat .tcdatccaga ggtttgtttg gagccattqc
cgaltttcatt 1080 gaagggaggt ggactggaat ggtagatggt tgatatgatt atcatcatca
gaatgagcaa 2140 ggatctggct atgctgcaga tcadaaaagc acacaaadtg ccdttaatgg
gattacaaac 1200 aaggtcaatt ctgtadttga gaaaatgaac 



actcaattcd caucagtaag cadagaattc 1260 adcaaattgg adagaaggat ggaaaacttg
aataaaaaag ttgatgatgg gtttatagac 2320 atttggacat ataatgcaga actattggtt
ctactggaaa atgaaaggac tttggatttc 1380 catuactcca atgtgaagaa tctgtatgag
aadgtaaaaa gccagttaaa gaataatgct 1940 aaagaaatag gaaatgagtg ttttgagttc
tatcdcaagt gtaacgataa atgcatggag 1500 agtqtaaaga atgaaactta tgactatcca
aaatattccg aagaatcaaa gttaaacaag 1560 gaqaaaattg atqqagtqaa attggaatca
atgggagtct atcagaittct ggcgatctac 2620 tcaacautcg ccdattctct agttctttta
gtotccctga gagcaatcag cttctggatg 1680  



tgttccaatg ggtotttaca gtgtagaata tgcatctaa1719 <210> 68 <211> 3079 <212>
DNA <213> Artificial Sequence <220> <223> Synthesized Construct number 733,
from Pad I to AscI <400> 68 ttaattaaga attcgagctc caccgcggaa acctcctcgg
attccattgc ccagctatct60 gtcactttat tgagaagata gtggaaaagg aaggtggctc
ctacaaatgc catcattgcg120 ataaaggaaa ggccatcgtt gaagatgcct ctgccgacag
tggtcccaaa gatggacccc180 cacccacgag gagcatcgtg gaaaaagaag acgttccaac
cacgtcttca aagcaagtgg240 attgatgtga tatctccact gacgtaaggg atgacgcaca
atccoactat cottcgcaag300 acccttcctc tatataagga agttcatttc atttggagag
gtattaaaat cttaataggt360 tttgataaaa gcgaacgtgg ggaaacccga accaaacctt
cttctaaact ctctctcatc420 tctcttaaag caaacttctc tcttgtcttt cttgcgtgag
cgatottcaa cgttgtcaga480 tcgtgcttcg gcaccagtac aacgttttct ttcactgaag
cgaaatcaaa gatctctttg540 tggacacgta gtgcggcgcc attaaataac gtgtacttgt
cctattettg tcggtgtggt600 cttgggaaaa gaaagcttgc tggaggctgc tgttcagccc
catacattac ttgttacgat660 tctgctgact ttcggcgggt gcaatatctc tacttctgct
tgacgaggta ttgttgcctg720 tacttctttc ttottcttct tgctgattgg ttctataaga
aatctagtat tttctttgaa780 acagagtttt cccgtggttt tcgaacttgg agaaagattg
ttaagcttct gtatattctg840 cccaaatttg tcgggcccat ggcgaaaaac gttgcgattt
tcggcttatt gttttctctt900 cttgtgttgg ttccttctca gatcttcgct gacacaatat
gtataggcta ccatgctaac960 aactcgaccg acactgttga cacagtactt gaaaagaatg
tgacagtgac acactctgtc1020 aacctgcttg agaacagtca caatggaaaa ctatgtctat
taaaaggaat agccccacta1080 caattgggta attgcagcgt tgccgggtgg atcttaggaa
acccagaatg cgaattactg1140 atttccaagg agtcatggtc ctacattgta gaaaaaccaa
atcctgagaa tggaacatgt1200 tacccagggc atttcgctga ctatgaggaa ctgagggagc
aattgagttc agtatcttca1260 tttgagaggt tcgaaatatt ccccaaagaa agctcatggc
ccaaccacac cgtaaccgga1320 gtgtcagcat catgctccca taatggggaa agcagttttt
acagaaattt gctatggctg1380 acggggaaga atggtttgta cccaaacctg agcaagtcct
atgcaaacaa caaagaaaaa1440 gaagtccttg tactatgggg tgttcatcac ccgccaaaca
taggtgacca aaaggccctc1500        PCT/CA2010/000983 tatcatacag aaaatgctta
tgtctctgta gtgtcttcac attatagcag aaaattcacc 1.560 ccagaaatag ccaaaagacc
caaagtaaga gatcaagaag gaagaatcaa 



ttactactgg 1620 actctgcttg aacccgggga tacaataata tttgaggcaa atggaaatct
aatagcgcca 16E0 agatatgctt tcgcactgag tagaggcttt ggatcaggaa tcatcaactc
aaatgcacca 1740 atggataaat gtgatgcgaa gtgccaaaca cctcagggag ctataaacag
cagtottcct 1800 ttccagaacg tacacccagt cacaatagga gagtgtccaa agtatgtcag
gagtgcaaaa 1860 ttaaggatgg ttacaggact aaggaacatc ccatccattc aatccagagg
tttgtttgga 1920 gccattgccg gtttcattga aggggggtgg actggaatgg tagatggttg
gtatggttat 1980 catcatcaga atgagcaagg atctggctat gctgcagatc aaaaaagcac
acaaaatgcc 2040 attaatggga ttacaaacaa ggtcaattct 



gtaattgaga aaatgaacac tcaattcaca 2100 gcagtgggca aagagttcaa caaattggaa
agaaggatgg aaaacttgaa taaaaaagtt 2160 gatgatgggt ttatagacat ttggacatat
aatgcagaac tgttggttct actggaaaat 2220 gaaaggactt tggatttcca tgactccaat
gtgaagaatc tgtatgagaa agtaaaaagc 2280 cagttaaaga ataatgctaa agaaatagga
aatgggtgtt ttgagttcta tcacaagtut 2340 aacgatgaat gcatggagag tgtaaagaat
ggaacttatg actatccaaa atattccgaa 2400 gaatcaaagt taaacaggga gaaaattgat
ggagtgaaat tggaatcaat gggagtctat 2460 cagattctgg cgatctactc aacagtcgcc
agttctctgg ttcttttggt ctccctgggg 2520 



gcaatcagct tctggatgtg ttccaatggg tctttacagt gtagaatatg catctaaagg 25E0
cctattttct ttagtttgaa tttactgtta ttaggtgtgc atttctatgt ttggtgagcg 2640
gttttctgtg ctcagagtgt gtttatttta tgtaatttaa tttctttgtg agctcctgtt 2700
tagcaggtcg tcccttcagc aaggacacaa aaagatttta attttattaa aaaaaaaaaa 2760
aaaaaagacc gggaattcga tatcaagctt atcgacctgc agatcgttca aacatttggc 2820
aataaagttt cttaagattg aatcctgttg ccggtottgc gatgattatc atataatttc 2880
tgttgaatta cgttaagcat gtaataatta acatgtaatg catgacgtta tttatgagat 2940
gggtttttat gattagagtc ccgcaattat acatttaata 



cgcgatagaa aacaaaatat 3000 agcgcgcaaa ctaggataaa ttatcgcgcg cggtgtcatc
tatgttacta gattctagag 3060 totcaagett cggcgcgcc     3079  <210> 69 <211>
3067 <212> DNA <213> Artificial Sequence <220> <223> Synthesized Construct
734, from Pad I to AscI   <403>69       ttaattaaga attcgagctc caccgcggaa
acctoctogg attccattgc ccagctatct OD gtcactttat tgagaagata gtggaaaagg
aaggtggctc ctacaaatgc catcattgcg 120 ataaaggaaa ggccatcgtt gaagatgcct
ctgccgacag tggtcccaaa gatggacccc 



180 cacccacgag gagcatcgtg gaaaaagaag acgttccaac cacgtcttca aagcaagtgg 240
attgatgtga tatctccact gacgtaaggg atgacgcaca atcccactat ccttcgcaag 300
accottectc tatataagga agttcatttc atttggagag gtattaaaat cttaataggt 363
tttgataaaa gcgaacgtgg ggaaacccga accaaacctt cttctaaact ctctctcatc 420
tctcttaaag caaacttctc tcttgtcttt cttgcgtgag cgatcttcaa cgttgtcaga 483
tcgtgottcg gcaccagtac aacgttttct ttcactgaag cgaaatcaaa gatctctttg 540
tggacacgta gtgaggcgcc attaaataac gtgtacttgt cctattcttg toggtgtggt 630
cttgggaaaa gaaagcttgc tggaggctgc tgttcagccc 



catacattac ttgttacgat 663 tctgctgact ttcggcgggt gcaatatctc tacttctgct
tgacgaggta ttgttgcctg 720 tacttctttc ttcttcttct tgctgattgg ttctataaga
aatctagtat tttctttgaa 780 acagagtttt cccgtggttt tcgaacttgg agaaagattg
ttaagcttct gtatattctg 840 cccaaatttg tcgggcccat ggagaaaata gtgcttcttc
ttgcaatagt cagtcttgtt 930 aaaagtgatc agatttgcat tggttaccat gcaaacaatt
caacagagca ggttgacaca 960 atcatggaaa agaacgttac tgttacacat gcccaagaca
tactggaaaa gacacacaac 1320 gggaagctct gcgatctaga tggagtgaag cctctaattt
taagagattg tagtgtagct 1080 ggatggctcc tcgggaaccc aatgtgtgac gaattcatca 



atgtaccgga atggtcttac 1140 atagtqgaga aggccaatcc aaccaatgac ctctgttacc
cagggcattt cgctgactat 1230 qaggaactga gggagcaatt gagttcagta tcttcatttg
agaggttcga aatattcccc 1260 aaagaaagct catggcccaa ccacaccgta accggagtgt
cagcatcatg ctcccataat 1320 qgggaaagca gtttttacag aaatttgcta tggctgacgg
ggaagaatqg tttqtaccca 1380 aacctgagca agtcctatgc aaacaacaaa gaaaaagaag
tocttgtact atggggtqtt 1440 catcacccgc caaacatagg tgaccaaaag gccctctatc
atacagaaaa tgettatgtc 1530 tctgtagtgt cttcacatta tagcagaaaa ttcaccccag
aaatagccaa aagacccaaa 1560 gtaagagatc aagaaggaag aatcaattac 



tactggactc tgcttgaacc cggggataca 1620 avaatatttg agqcaaatqg aaatctaata
qcgccaagat atgctttcgc actgagtaga 1630 ggctttggat caggaattat gaaaagtgaa
ttggaatatg gtaactgcaa caccaagtgt 1740 caaactccaa tgggggcgat aaactctagt
atgccattcc acaacataca ccctctcacc 1300  PCT/CA2010/000983 atcggggaat
qccccaaata tgtgaaatca aacagattag tocttgcaac agggctcaga 1860 aatagocctc
aaagagagag cagaagaaaa aagagaggac tatttggagc tatagcaggt 1920 tttatagagg
gaggatggca gggaatggta gatggttggt atgggtacca ccatagcaat 1980 gagcagggga
gtgggtacgc tgcagacaaa gaatccactc aaaaggcaat agatggagtc 2040 



accaataagg tcaactcaat cattgacaaa atgaacactc agtttgaggc cgttggaagg 2100
gaatttaata acttagaaag gagaatagag aatttaaaca agaagatgga agacgggttt 2160
ctagatgtct ggacttataa tgccgaactt ctgqttctca tggaaaatga gagaactcta 2220
gactttcatg actcaaatqt taagaacctc tacgacaagg tccgactaca qcttaqqqat 2280
aatqcaaagg agctgggtaa cqgttqtttc gaqttctatc acaaatgtga taatgaatgt 2340
atggaaagta taagaaacqg aacgtacaac tatccgcagt attcaqaaga agcaagatta 2400
aaaagagagg aaataaqtgg ggtaaaattg qaatcaatag qaacttacca aatactgtca 2460
atttattcaa cagtggcgag ttccctagca ctqgcaatca tgatqqctgg tctatcttta 



2520 tqqatqtgct ccaatqqatc gttacaatgc agaatttgca tttaaaggcc tattttcttt 2580
agtttgaatt tactgttatt cggtqtgcat ttctatgttt ggtgagcqqt tttctqtqct 2640
cagagtgtgt ttattttatg taatttaatt tctttqtqaq ctcctgttta gcaggtcgtc 2700
ccttcaqcaa gqacacaaaa agattttaat tttattaaaa aaaaaaaaaa aaaagaccgg 2760
gaattcgata tcaagottat cqacctgcag atcgttcaaa catttggcaa taaagtttct 2820
taagattgaa tcctgttgcc ggtcttgcga tgattatcat ataatttctg ttgaattacg 2880
ttaagcatqt aataattaac atgtaatqca tgacgttatt tatgagatqg gftttfatga 2940
ttagagtccc gcaattatac atttaatacq cgatagaaaa caaaatatag cgcgcaaact 



3000 aggataaatt atcgcgcgcg qtgtcatcta tgttacraga ttctagaqtc tcaacictrog
3060 gcgcgcc      3067  <210> 70 <211> 1791 <212> DNA <213> Artificial
Sequence <220> <223> Synthesized fragment DraIII-Plasto(-8411)-H3
A/Brisbane/10/07-3a' <400> 70 cacttrgtga gtcracacrt tgattccett caaacacata
caaagagaaq aqactaatta 60 attaattaat catctrgaga gaaaargaaq actatcattq
ctttgagcta cattctargt 120 ctggtrttca ctcaaaaact tcccggaaat qacaacagca
cggcaacgct gtgccttqgq 180       PCT/CA2010/000983 caccatgcag taccaaacgg 



aacgatagtg aaaacaatca cgaatgacca aattgaagtt 240 actaatgcta ctgagctggt
tcagagttcc tcaacaggtg aaatatgcga cagtcctcat 300 cagatccttg atggagaaaa
ctgcacacta atagatgctc tattgggaqa coctcagtgt 360 gatggcttcc aaaataagaa
atgggacctt tttgttgaac gcagcaaaqc ctacagcaac 420 tgttaccctt atgatqtgcc
ggattatgcc tcccttaggt cactagttgc ctcatccggc 480 acactggagt ttaacaatga
aagtttcaat tggactggag tcactcaaaa cggaacaagc 540 tctqcttgca taaggagatc
taataacagt ttotttaqta gattqaattg gttgacccac 600 ttaaaattca aatacccagc
attgaacqtg actatgccaa acaatgaaaa atttgacaaa 660 ttgtacattt ggggggttca
ccacccgggt acgqacaatq accaaatctt cctgtatgct 720 caagcatcag gaagaatcac 



agtctctacc aaaagaagcc aacaaactgt aatcccgaat 780 atcggatcta gacccagagt
aaggaatatc cccagcagaa taagcatcta ttggacaata 840 gtaaaaccgg gagacatact
tttgattaac agcacaggqa atctaattgc tcctaggqgt 900 tacttcaaaa tacgaagtgg
gaaaagctca ataatgagat cagatgcacc cattggcaaa 960 tqcaattctg aatgcatcac
tccaaacqga agcattccca atqacaaacc attccaaaat 1020 gtaaacagga tcacatacgg
gqcctgtocc aqatatgtta agcaaaacac tctgaaattg 1030 gcaacaggga tqcgaaatgt
accagagaaa caaactagag acatatttga cgcaatcgcg 1140 ggtttcatag aaaatggetig
ggagggaatg qtgigatqgtt gqtatggttt caggcatcaa 1200 aattctgagg gaatagQaca
agcagcagat ctcaaaagca ctcaagcagc aatcgatcaa 1260 atcaatgqga 



agctgaatag gttgatcgag aaaaccaacg adaaattcca tcagattgaa 1320 aaagagttct
cagaagtcga agggagaatc cagaaccttg agaaatatqt tQagQacacc 1330 aaaatagatc
tctggtcata caacgcggag cttcttgttg ccctggagaa ccaacataca 1440 attgatctaa
ctaactcaga aatgaacaaa ctgtttgaaa aaacaaagaa acaactgaga 1500 gaaaatgcta
aagatatggg caatggttgt ttcaaaatat accacaaatg tgacaatgcc 1560 Lgcataagat
caatcagaaa tggaacttat gaccacgatg tatacagaga tgaagcatta 1620 aacaaccggt
tccagatcaa qggcgttgag ctgaagtcag qatacaaaga ttagatacta 1680 tggatttcct
ttgccatatc atgttttttg ctttgtgttg ctttgttggg gttcatcatg 1740 tgggcctgcc
aaaaacagcaa cattaggtgc aacatttgca tttgagagct c 1791  



<210> 71 <211> 3085 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized Construct 736, from Pad I to AscI   <400>71       ttaattaaga
attcgagctc caccgcggaa acctcctcgg attccattgc ccagctatct 60 gtcactttat
tgagaagata gtggaaaagg aaggtggctc ctacaaatgc catcattgcg 120 ataaaggaaa
ggccatcgtt gaagatgcct ctgccgacag tggtcccaaa gatggacccc 180 cacccacgag
gagcatcgtg gaaaaagaag acgttccaac cacgtottca aagcaagtgg 240 attgatgtga
tatctccact gacgtaaggg atgacgcaca atcccactat cottcgcaag 300 accottcctc
tatataagga agttcatttc 



atttggagag gtattaaaat cttaataggt 360 tttgataaaa gcgaacgtgg ggaaacccga
accaaacctt cttctaaact ctctctcatc 120 tctcttaaag caaacttctc tottgtottt
cttgcgtgag cgatcttcaa cgttgtcaga 480 tcgtgcttcg gcaccagtac aacgttttct
ttcactgaag cgaaatcaaa gatctctttg 540 tggacacgta gtgcggcgcc attaaataac
gtgtacttgt cctattcttg toggtgtggt 600 cttgggaaaa gaaagcttgc tggaggctgc
tgttcagccc catacattac ttgttacgat 660 tctgctgact ttoggagggt gcaatatctc
tacttctgct tgacgaggta ttgttgcctg 720 tacttctttc ttottottct tgctgattgg
ttctataaga aatctagtat tttctttgaa 780 



acagagtttt cccgtggttt tcgaacttgg agaaagattg ttaagottct gtatattctg 840
cccaaatttg togggcccat ggcgaaaaac gttgcgattt tcggcttatt gttttctctt 900
cttgtgttgg ttccttctca gatcttcgct caaaaacttc caggaaatga caacagcacg 960
gcaacgctgt gccttgggca ccatgcagta ccaaacggaa cgatagtgaa aacaatcacg 1020
aatgaccaaa ttgaagttac taatgctact gagctggttc agagttcctc aacaggtgaa 1080
atatgcgaca gtcctcatca gatccttgat ggagaaaact gcacactaat agatgctcta 1140
ttgggagacc ctcagtgtga tggcttccaa aataagaaat gggacctttt tgttgaacgc 1200
agcaaagcct acagcaactg ttacccttat gatgtgccgg attatgcctc cottaggtca 1260 



ctagttgcct catccggcac actggagttt aacaatgaaa gtttcaattg gactggagtc 1320
actcaaaacg gaacaagctc tgottgcata aggagatcta ataacagttt ctttagtaga 1380
ttgaattggt tgacccactt aaaattcaaa tacccagcat tgaacgtgac tatgccaaac 1440
aatgaaaaat ttgacaaatt gtacatttgg ggggttcacc accogggtac ggacaatgac 1500
caaatcttcc tgtatgctca agcatcagga agaatcacag totctaccaa aagaagccaa 1860
caaactgtaa tcccgaatat cggatctaga cccagagtaa ggaatatocc cagcagaata 1620
agcatctatt ggacaatagt aaaaccggga gacatacttt tgattaacag cacagggaat 1680
ctaattgctc ctaggggtta cttcaaaata cgaagtggga aaagctcaat aatgagatca 



1740 gatgcaccca ttggcaaatg caattctgaa tgcatcactc caaacggaag cattcccaat 1800
gacaaaccat tccaaaatgt aaacaggatc acatacgggg cctgtoccag atatgttaag1860
caaaacactc tgaaattggc aacagggatg cgaaatgtac cagagaaaca aactagaggc1920
atatttggcg caatcgcggg tttcatagaa aatggttggg agggaatggt ggatggttgg1980
tatggtttca ggcatcaaaa ttctgaggga ataggacaag cagcagatct caaaagcact2040
caagcagcaa tcgatcaaat caatgggaag ctgaataggt tgatcgggaa aaccaacgag2100
aaattccatc agattgaaaa agagttctca gaagtcgaag ggagaatcca ggaccttgag2160
aaatatgttg aggacaccaa aatagatctc tggtcataca acgcggagct tottgttgcc2220
ctggagaacc aacatacaat tgatctaact gactcagaaa tgaacaaact gtttgaaaaa2280
acaaagaagc aactgaggga aaatgctgag gatatgggca atggttgttt caaaatatac2340
cacaaatgtg acaatgcctg cataggatca atcagaaatg gaacttatga ccacgatgta2400
tacagagatg aagcattaaa caaccggttc cagatcaagg gcgttgagct gaagtcagga2460
tacaaagatt ggatactatg gatttccttt gccatatcat gttttttgct ttgtgttgct2520
ttgttggggt tcatcatgtg ggcctgccaa aaaggcaaca ttaggtgcaa catttgcatt2580
tgaaggccta ttttctttag tttgaattta ctgttattcg gtgtgcattt ctatgtttgg2640
tgagcggttt tctgtgctca gagtgtgttt attttatgta atttaatttc tttgtgagct2700
cctgtttagc aggtcgtccc ttcagcaagg acacaaaaag attttaattt tattaaaaaa2760
aaaaaaaaaa aagaccggga attcgaratc aagcttatcg acctgcagat cgttcaaaca2820
tttggcaata aagtttctta agattgaanc ctgttgccgg Ecttgcgatg attatcatat2880
aatttctgrt gaattacgtt aagcatgtaa taattaacat gtaatgcatg acgtrattta2940
tgagatgggt ttttatgatt agagtcccgc aattatacat ttaatacgcg atagaaaaca3000
aaatatagcg cgcaaactag gataaartat cgcgcgcggt gtcatctatg ttactagatt3060
ctagagtctc aagctncggc gcgcc3085 <210> 72 <211> 3088 <212> DNA <213>
Artificial Sequence <220> <228> Synthesized Construct 737, from PacI to
AscI <400> 72 ttaatraaga attcgagctc caccgcggaa acctcctogg attccattgc
ccagctatct60 gtcacErtat tgagaagata gtggaaaagg aaggtggctc ctacaaatgc
catcattgcg120 ataaagqaaa ggccatcgrt gaagatgcct ctgccgacag tggtoccaaa
gatggacccc180 cacccacgaq gagcatcgtg gaaaaaqaag acgttccaac cacgtcttca
aagcaagtgg240  PCT/CA2010/000983 attgatgtga tatctccact gacgtaaagg
atgacgcaca atcccactat ccttcgcaag 300 accottcctc tatataagaa 



agttcatttc atttggagag atattaaaat cttaataagt 360 tttgataaaa gcgaacatga
gaaaacccga accaaacctt cttctaaact ctctctcatc 420 tctottaaag caaacttctc
tottgtottt cttgcgtgag cgatcttcaa cgttgtcaga 480 tcgtgcttcg gcaccagtac
aacgttttct ttcactgaag cgaaatcaaa gatctotttg 540 tggacacgta gtgcggcgcc
attaaataac gtgtacttgt cctattcttg tcggtgtggt 600 cttgggaaaa gaaagcttac
tggaggctgc tgttcaaccc catacattac ttattacgat 660 tctgctgact ttcggcgggt
gcaatatctc tacttctgct tgacgaggta ttgttgcctg 720 tacttotttc ttcttcttct
tgctgattgg ttctataaga aatctaatat tttctttgaa 780 acagagtttt cccatggttt
tcgaacttgg 



agaaagattg ttaagottct gtatattctg 840 cccaaatttg tcgggcccat ggcgaaaaac
gttgcgattt tcggcttatt attttctctt 900 cttatgttgg ttccttctca gatottcgct
caaaaacttc ccggaaatga caacagcacg 960 gcaacgctgt gccttgggca ccatacaata
ccaaacggaa cgatagtgaa aacaatcacg 1020 aatgaccaaa ttgaagttac taatgctact
gagctggttc agagttcctc aacaagtgaa 1080 atatgcgaca atcctcatca gatccttgat
gaagaaaact gcacactaat agatgctcta 1140 ttgggagacc ctcagtgtga tagcttccaa
aataagaaat ggaacctttt tgttgaacgc 1200 agcaaagcct acagcaactg ttacccttat
gatgtgccgg attatgcctc ccttaggtca 1260 ctagttgcct catccggcac 



actagaattt aacaatgaaa gtttcaattg gactggagtc 1320 actcaaaaca gaacaagctc
tgottgcata aggagatcta ataacagttt ctttagtaga 1380 ttgaattggt tgacccactt
aaaattcaaa tacccaacat tgaacgtgac tatgccaaac 1440 aatgaaaaat ttgacaaatt
gtacatttg ggggttcacc acccaggtac ggacaatgac 1500 caaatcttcc tgtatgctca
agcatcauga agaatcacag tctctaccaa aagaagccaa 1560 caaactataa tcccgaatat
cggatctaaa cccagaataa ggaatatccc cagcaaaata 1620 agcatcratt ggacaatagt
aaaaccggaa gacatacttt tgattaacag cacagggaat 1680 ctaattgctc ctaggggtta
cttcaaaata cgaagtggga aaagc7caat aatgagatca 1740 gatgcaccca 



ttgacaaatg caattctgaa tgcatcactc caaacgaaag cattcccaat 1800 aacaaaccat
tccaaaatgt aaacagaatc acatacgaga cctgtoccag atatgttaag 1860 caaaacactc
tgaaattgac aacagggatg cgaaatgtac cagagaaaca aactagaoqc 1920 atatttagcg
caatcgcggg 7ttcatagaa aatgattggq agggaarggt ggatagttgg 1980 targgtttca
gacatcaaaa ttctaaggga aragaacaag cagcagarct caaaagcact 2040
PCT/CA2010/000983 caagcagcaa tcgatcaaat caatgggaag ctgaataggt tgatcgggaa
aaccaacgag 2100 aaattccatc agattgaaaa agagttctca gaagtcgaag ggagaatcca 



ggaccttgag 2160 aaatatgttg aggacaccaa aatagatctc tggtcataca acgcggagct
tottgttgcc 2220 ctggagaacc aacatacaat tgatctaact gactcagaaa tgaacaaact
gtttgaaaaa 2280 acaaagaagc aactgaggga aaatgctgag gatatgggca atggttgttt
caaaatatac 2340 cacaaatgtg acaatgcctg cataggatca atcagaaatg gaacttatga
ccacgatgta 2400 tacagagatg aagcattaaa caaccggttc cagatcaagg gcgttgagct
gaagtcaata 2460 ggaacttacc aaatactgtc aatttattca acagtggcga gttocctagc
actggcaatc 2520 atgatggctg gtotatottt atggatgtgc tccaatggat cgttacaatg
cagaatttgc 2580 atttaaaggc ctattttott 



tagtttgaat ttactgttat tcggtgtgca tttctatgtt 2640 tggtgagcgg ttttctgtgc
tcagagtgtg tttattttat gtaatttaat ttctttgtga 2700 gctcctgttt agcaggtcgt
ccettcagca aggacacaaa aagattttaa ttttattaaa 2760 aaaaaaaaaa aaaaagaccq
ggaattcgat atcaagetta tcgacctgca gatcgttcaa 2820 acatttggca ataaagtttc
ttaagattga atcctgttgc cggtcttgcg atgattatca 2880 tataatttct gttgaattac
gttaagcatg taataattaa catgtaatgc atgacgttat 2940 ttatgagatg ggtttttatg
attagagtcc cgcaattata catttaatac gcgatagaaa 3000 acaaaatata gcgcgcaaac
taggataaat tatcgcgcgc ggtgtcatct atgttactag 



3060 attctagagt ctcaagettc ggcgcgcc    3088  <210> 73   <211> 1845   <212>
DNA   <213> ArtificiaL Sequence  <220>    <223> Synthesized fragment
DraIII-PLasto(-84+1)-HA B/Florida/4/06-SacI <400> 73   cactttgtga
gtctacactt tgattccctt caaacacata caaagagaag agactaatta 60 attaattaat
catcttgaga gaaaatgaag gcaataattg tactactcat ggtagtaaca 120 tccaatgcag
atcgaatctg cactggaata 



acatcttcaa actcacctca tgtggtcaaa 180 acagccactc aaggggaggt caatgtgact
ggtgtgatac cactaacaac aacaccaaca 240 aaatcttatt ttgcaaatct caaaggaaca
aggaccagag ggaaactatg cccagactgt 300 ctcaactgca cagatctgga tgtggctttg
ggcagaccaa tgtgtgtggg gaccacacct 360 tcggcgaagg cttcaatact ccacgaagtc
aaacctgtta catccgggtg ctttcctata 420 atgcacgaca gaacaaaaat caggcaacta
cccaatcttc tcagaggata tgaaaatatc 480  aqqctatcaa cccaaaacgt catcaatcc;
gaaaaggcac caagaggacc ctacagactt540 ggaacctcag gatcttgccc taacgctacc
agtaagagcg gatttttcgc aacaatggct600 tgggctgtcc caaaggacaa caacaaaaat
gcaacgaacc cactaacagt agaagtacca660 tacatttgta cagaagggga agaccaaatc
actgtttgag agttccattc agataacaaa720 acccaaatga agaacctcta tggagactca
aatcctcaaa agttcacctc atctactaat780 ggagtaacca cacactatgt ttctcagatt
ggcagcttcc cagatcaaac agaagacgga840 ggactaccac aaagcggcag gattgttgtt
gattacatga tgcaaaaacc tgggaaaaca900 ggaacaattg tctaccaaag aggtgttttg
ttgcctcaaa aggtgtggtg cgcgagtggc960 aggagoaaag taataaaagg gtecttgoct
ttaattggtg aagcagattg cottcatgaa1020 aaatacggta gattaaacaa aagcaagcct
tactacacag gagaacatqc aaaagccata1080 agaaattgcc caatatgggt gaaaacacct
ttgaagctcg ccaatggaac caaatataga1140 cctcctgcaa aactattaaa ggaaaggggt
ttcttcggag ctattgctgg tttcctagaa1200 ggaggatggg aaggaatgat tgcaggctgg
cacggataca catctcacgg agcacatgga1260 gtggcagtgg cggcggacct taagagtacg
caagaagcta taaacaagat aacaaaaaat1320 ctcaattctt tgagtgagct agaagtaaag
aatcttcaaa gactaagtgg tgccatggat1380 gaactccaca acgaaatact cgagctggat
gagaaagtgg atgatctcag agctgacact1440 



ataagctcgc aaatagaact tgcagtottg ctttccaacg aaagaataat aaacagtgaa1500
gatgagcatc tattggcact tgagagaaaa ctaaagaaaa tgctgggtcc ctctgctgta1560
gagataggaa atggatgctt cgaaaccaaa cacaagtgca accagacctg cttagacagg1620
atagctgctg gcacctttaa tgcaggagaa ttttctctcc ccacttttga ttcactgaac1680
attactgctg catctttaaa tgatgUtgga ttggataacc atactatact gctctattac1740
tcaactqctg cttctagttt ggctgtaaca ttgatgctag ctatttttat tgtttatatg1800
gtctccagag acaacgtttc atgctccatc tgtctataag agctc1845 <210> 74 <211> 3142
<212> 214A <213> Artificial Sequence <220> <223> Synthesized Constrict 739,
from PacT to AscI <400> 74 ttaattaaga attcgagctc caccgcggaa acctcctcgg
attccattgc ccagctatct60 gtcactttat tgagaagata gtggaaaagg aaggtggctc
ctacaaatgc catcattgcg120 ataaaggaaa ggccatcgtt gaagatgcct ctgccgacag
tggtcccaaa gatggacccc180        PCT/CA2010/000983 cacccacgag gagcatcgtg
gaaaaagaag acgtrccaac cacgtcttca aagcaagtgg 240 attgatgtga tatctccact
gacgtaagga atgacgcaca arcccactat ccttcgcaag 300 acccttcctc tatataagga
agttcatttc atttggagag gtattaaaat cttaataggt 360 tttgataaaa gcgaacgtgg
ggaaacccga accaaacctt cttctaaact ctctctcatc 420 



tctcttaaag caaacttctc tcttgtcttt cttgcgtgag cgatcttcaa cgttgtcaga 480
tcgtgcttcg gcaccagtac aacgttttct ttcactgaag cgaaatcaaa gatctctttg 540
tagacacgta gtgoggcgcc attaaataac gtgtacttat cctattcttg tcggtgtggt 600
cttgggaaaa gaaagcttgc tggaggctgc tgttcagccc catacattac ttgttacgat 660
tctgctgact ttcggcgggt gcaatatctc tacttctgct tgacgaggta ttgttgcctg 720
tacttctttc ttcttcttct tgctgattgg ttctataaga aatctagtat tttctttgaa 780
acagagtttt cccatggttt tcgaacttgg agaaagattg ttaagcttct gtatattctg 840
cccaaatttg tcgggcccat ggcgaaaaac gttgcaattt tcgacttatt 



gttttctott 900 cttgtgttgg ttccttctca gatcttcgct gatcgaatct gcactggaat
aacatcttca 960 aactcacctc atgtggtcaa aacagccact caaggggagg tcaatgtgac
tggtgtgata 1020 ccactaacaa caacaccaac aaaatcttat tttgcaaatc tcaaaggaac
aaggaccaga 1080 gggaaactat gcccagactg tctcaactgc acagatctgg atgtggcttt
gggcagacca 1140 atgtgtgtgg ggaccacacc ttcggcgaag gcttcaatac tccacgaagt
caaacctgtt 1200 acatccgggt gotttcctat aatgcacgac agaacaaaaa tcagacaact
acccaatctt 1260 ctcagaggat atgaaaatat caggctatca acccaaaacg tcatcaatgc
ggaaaaggca 1320 ccaggaggac cctacagact tggaacctca 



ggatcttgcc ctaacgctac cagtaagagc 1380 ggatttttcg caacaatggc ttgggctgtc
ccaaaggaca acaacaaaaa tgcaacgaac 1440 ccactaacag tagaagtacc atacatttgt
acagaagggg aagaccaaat cactgtttgg 1500 gagttccatt cagataacaa aacccaaatg
aagaacctct atggagactc aaatcctcaa 1560 aagttcacct catctgctaa tggagtaacc
acacactatg tttctcagat tggcagettc 1620 ccagatcaaa cagaagacgg aggactacca
caaagoggca ggattgttgt tgattacatg 1680 atgcaaaaac ctgggaaaac aggaacaatt
gtctaccaaa gaggtqtttt gttgcctcaa 1740 aaggtgtggt gcgcgagtgg caggagcaaa
gtaataaaag ggtccttgcc tttaattggt 1800 



gaagcagatt gccttcatga aaaatacggt ggattaaaca aaagcaagcc ttactacaca 1860
ggagaacatg caaaagccat aggaaattgc ccaatatggg tgaaaacacc tttgaauctc 1920
gccaatggaa ccaaatatag acctcctgca aaactattaa aggaaagggg tttottcgga 1980
gctattgctg gtttcctaga aggaggatgg gaaggaatga ttgcaggctg gcacqgatac 2040
acatctcacg gagcacatqg agtggcaqtq qcggcggacc ttaagagtac gcaaaaagct2100
ataaacaaqa taacaaaaaa tctcaattct ttgagtgagc taqaagtaaa gaatottcaa2160
agactaaqtq gtgccatqqa tgaactccac aacgaaatac tcgagctqqa tgagaaagtg2220
qatgatctca qagctgacac tataagctcg caaataqaac ttqcagtctt gotttccaac2280
qaaggaataa taaacaqtqa agatgagcat ctattqgcac ttgagagaaa actaaaqaaa2340
atgctggqtc cctctqctgt agaqatagga aatqgatgct tcgaaaccaa acacaaqtqc2400
aaccaqacct gottagacag gataqctgct ggcaccttta atgcaggaga attttctctc2460
cccacttttg attcactgaa cattactqct gcatotttaa atqatgatqc attggataac2520
catactatac tgctctatta ctcaactqct qcttctaqtt tggctgtaac attgatgcta2580
qctattttta ttgtttatat ggtctccaga gacaacgttt catqctccat ctgtctataa2640
agqcctattt tctttaattt gaatttactg ttattcggtq tqcatttcta tgtttqqtqa2700
gcggttttct gtgctcagag tgtgtttatt ttatgtaatt taatttcttt gtqaqctcct2760
gtttagcaqg tcgtcccttc aacaaqqaca caaaaagatt ttaattttat taaaaaaaaa2820
aaaaaaaaag accgggaatt cgatatcaag cttatcgacc tqcagatcqt tcaaacattt2880
agcaataaag tttcttaaga ttgaatcctg ttgccqqtct tacgatqatt atcatataat2940
ttctgttgaa ttacgttaag catgtaataa ttaacatgta atgcatgacg ttatttatqa3000
qatgggtttt tatgattaqa qtcccgcaat tatacattta atacgcgata gaaaacaaaa3060
tataqcqcgc aaactagaat aaattatcgc gcqcggtqtc atctatgtta ctagattcta3120
aaqtctcaag cttcggcgcq cc3142 <210> 75 <21-1> 3142 <212> DNA <213>
Artificial Sequence <220> <223> Construct 745, from Pad I to AscI <400> 75 



ttaattaaga attcgagctc caccgcggaa acctoctogg attccattgc ccagctatct60
gtcactttat tgagaaqata gtqgaaaagg aaggtggctc ctacaaatgc catcattgcg129
ataaaggaaa gqccatcgtt gaagatgcct ctgccgacag tggtcccaaa gatggacccc180
cacccacgag gagcatcqtg gaaaaaaaag acgttccaac cacgtcttca aagcaagtqg240
attgatgtga tatctccact qacataagag atgacgcaca atcccactat ccttcgcaag300
accottcctc tatataagga aattcatttc atttagagag gtattaaaat cttaataggt360
tttgataaaa gcgaacgtqg ggaaacccga accaaacctt cttctaaact ctctctcatc420
PCT/CA2010/000983 tctcttaaag tcgtgcttcq tggacacgta cttgggaaaa tctgctgact
caaacttctc tettgtottt cttgcgtgaq gcaccagtac aacqttttct ttcactgaaq
gtqcqqcgcc attaaataac qtgtacttgt gaaagcttgc tggaggctqc tgttcagccc
ttcqgcgggt gcaatatctc tacttctqct cgatcttcaa cgttqtcaga cgaaatcaaa
qatctctttq cctattcttg tcqgtgtggt catacattac ttqttacgat tgacgaggta
ttqttgcctg 480 540 600 660 720 tacttctttc ttottottct tgctgattgg ttctataaga
aatctagtat tttctttgaa 780 acagagtttt cccgtggttt tcqaacttgg agaaagattq
ttaagcttct gtatattctg 840 cccaaatttg tcqqqcccat qqcgaaaaac gttgcgattt
tcqgcttatt qttttctctt 900 cttqtgttgg ttcottctca gatcttcgct gatcgaatct
qcactqgaat aacatcttca 960 aactcacctc atqtqgtcaa aacagccact caaggggagg
tcaatgtgac tggtgtgata 1020 ccactaacaa caacaccaac aaaatcttat tttgcaaatc
tcaaaggaac aaggaccaga 



1080 gggaaactat gcccagactg tctcaactgc acagatctgq atgtggcttt gggcagacca 1140
atqtqtgtgg ggaccacacc ttcggcgaag gcttcaatac tccacgaagt caaacctqtt 1200
acatccgggt gotttcctat aatgcacgac aqaacaaaaa tcaggcaact acccaatctt 1260
ctcagaggat atgaaaatat caggctatca acccaaaacg tcatcgatgc ggaaaaggca 1220
ccaggaggac cctacagact tggaacctca ggatcttgcc ctaacgctac cagtaagagc 1880
ggatttttcg caacaatggc ttgggctgtc ccaaaggaca acaacaaaaa tgcaacgaac 1440
ccactaacag tagaagtacc atacatttgt acagaagqgg aagaccaaat cactqtttgg 1500
ggqttccatt cagataacaa aacccaaatg aagaacctct 



atggagactc aaatcctcaa 1560 aagttcacct catctgctaa tggagtaacc acacactatg
tttctcagat tggcagcttc 1620 ccagatcaaa cagaagacgg aggactacca caaageggca
ggattqttgt tgattacatg 1680 atgcaaaaac ctggqaaaac aggaacaatt gtctaccaaa
gagqtgtttt gttgcctcaa 1740 aaggtgtgqt gcgcgagtqg caggagcaaa gtaataaaag
gqtccttgcc tttaattggt 1800 gaagcagatt gccttcatga aaaatacggt ggattaaaca
aaagcaagcc ttactacaca 1360 ggagaacatg caaaagccat aggaaattgc ccaatatggg
tgaaaacacc tttgaagctc 1920 gccaatggaa ccaaatatag acctcctgca aaactattaa
aggaaagggq tttottcgga 1980 gctattgctg 



gtttcctaqa aggaggatqg gaaggaatga ttgcaggctg gcacggatac 2040 acatctcacg
gagcacatgg aqtggcagtg gcggcggacc ttaagagtac gcaaqaagct 2100 ataaacaaga
taacaaaaaa tctcaattct ttgagtgagc tagaagtaaa gaatcttcaa 2160 agactaagtg
qtgccatgga tqaactccac aacqaaatac tcgacictgga tgagaaaqtg 2220  gatgatctca
gagctgacac tataagctcg caaatagaac ttgcagtctt gctttccaac2280 gaaggaataa
taaacagtga agatgagcat ctattggcac ttgagagaaa actaaagaaa2340 atgctgggtc
cctctgctgt agagatagga aatggatgct tcgaaaccaa acacaagtgc2400 aaccagacct
gcttagacag gatagctgct ggcaccttta atgcaggaga attttctotc2460 cccacttttg
attcactgaa cattactgct gcatctttaa atgatgatgg attggataac2520 taccaaatac
tgtcaattta ttcaacagtg gcgagttocc tagcactggc aatcatgatg2580 gctggtctat
ctttatggat gtgctccaat ggatcgttac aatgcagaat ttgcatttaa2640 aggcctattt
tctttagttt gaatttactg ttattcggtg tgcatttcta tgtttggtga2700 gcggttttct
gtgctcagag tgtgtttatt ttatgtaatt taatttottt gtgagctoct2760 gtttagcagg
tcgtcccttc agcaaggaca caaaaagatt ttaattttat taaaaaaaaa2820 aaaaaaaaag
accgggaatt cgatatcaag cttatcgacc tgcagatcgt tcaaacattt2880 ggcaataaag
tttcttaaga ttgaatcctg ttgccggtct tgcgatgatt atcatataat2940 ttctgttgaa
ttacgttaag catgtaataa ttaacatgta atgcatgacg ttatttatga3000 gatgggtttt
tatgattaga gtoccgcaat tatacattta atacgcgata gaaaacaaaa3060 tatagcgcgc
aaactaggat aaattatcgc gcgcggtgtc atctatgtta ctagattcta3120 gagtctcaag
cttcggcgcg cc3142 <210> 76 <211> 1272 <212> DNA <213> Artificial Sequence
<220> <223> Synthesized Vsj1 coding sequence <400> 76 atgtttgggc goggaccaac
aaggaagagt gataacacca aatattacga tattcttggt60 qtttcaaaaa gtgctagtga
agatgaaatc aagaaagcct atagaaaggc agcgatgaag120 



aaccatccag ataagggtgg ggatcctgag aagttcaagg agttgggcca agcatatgaa180
gtqttgagcg atcctgaaaa gaaagaactg tatgatcaat atggtgaaga tgcccttaaa240
gaaggaatgg ggggaggcgc aggaagctca tttcataatc cgtttgatat tttcgaatca300
ttttttqgtg caggctttgg tggtggtggt ccttcacgcg caagaagaca gaagcaagga360
gaagatgtgg tqcattctat aaaggtttcc ttggaggatg tgtataacgg cactacaaag420
aagctatcac tttctaggaa tgcactgtgc tcaaaatgta aagggaaagq ttcaaaaagt480
ggaactgctg gaaggtgttt tggatgccag ggcacaggta tgaagattac cagaaggcaa540
attggactgg gcatgattca acaaatgcaa cacgtctgtc ctgactgcaa aggaacaggc600
gaggtcatta gtgagaaaga tagatgccct caatgcaaga gaaacaagat tactcaagaa860
aagaaggtgc tggaggtgca tgtggaaaag aggatgcagc aggatcacaa gattgtattc720
gaagaacaag ctgatgaagc tcctgataca atcacaggag acataatttt tgtottgcaa780
gtaaagggac atccaaagtt toggagggag cgtgatgacc tccacattga acacaatttg840
agcttaacta aggctetcha tagottccag tttaatgtca cacatcttga tggaaggcaa900
ctattggtca aatcaaaccc cgacgaagtc atcaaaccag gtcaacataa agctataaat960
gatgaagaaa tgccacaaca tgataagccg ttcataaagg gacacctata catcaaattt1020
agtgttgatt toccaaattc ggattttictt tccccaagcc aaagcctgaa attagaaaag1080
atattacctc aaaagacaaa caaaaacttg tcccaaaaga aagtagatga ttgtgaggag1140
accaccctac atgatatcaa tattgcagaa aagatgagtc gaaagaagca acaataccat1200
gaagcatatg atgacgataa tgatgaagat aataagcact cgcagcctca gatgcaatgc1260
gctcaacagt ag1272 <210> 77 <211> 4402 <212> DNA <213> Artaficial Sequence
<220> <223> Synthesized Construct number R850, from NindTII <400> 77
aagcttacat gcctgcaggt caactctaga ggatbccogg gctggtctgt acattcatct60
tgccgccttt gcattcactt gaccacaaaa aataaagaga aggaagagaa aagcccagac120
ttcaagaagc gaccttgcaa gtgcactcga gggtcagaaa ctatatatca tatctatgtg180
agagaaaggg gaacatttga gatggagtcc atttacttaa ggtatactta ttattttgat240
caataaattt gtatacttct tatttagatc aataaatttg tcattaagct ataatccaaa300
ataaattaca atcaaatatg caaatgttaa ccagtacttg tattaaactt aatagcatct360
cttggtttct ttggcaatca catgcctaag aaataaataa tatcatatga ttgtatttag420
tcagacttca gagtcagatg actctgtttg gataaacagc ttaattaaac acttatagaa480
tatcatatga ttgtgtttga tcagacttca gagcatctct tgatttctct ggcaatcata540
tgcctaagaa ataaatagta tcatatgatt gtgtttggtc agacttcaga gtcaaataac600
cctgtttggg taaacagctt aattaagtgc ttatagaata agcgcttatc atataaatgc660
ttttatacag ttatttctat gaaaataaaa gaaatagtca tattgtttta atataagcta720
tcctggagag cttatgaaaa taaccaaaaa agaacttata aacacgtcat gagctgttta780
cataagatct coctaacagt ctcaaaagtg tttatgccag tagataaatt cadataagtc840
aatctaaaca gaccctaaat ccattatggt acctatcatt ttagettatt ccatctttat900
taagaatgtc atgagataac ataatgataa cacattattt tgacacaaat gggcagatct960
agcaatttaa ctctggagtc cttcaagact gctgttotta cgaagttcac gtccctgaat1020
catgttcctg tatggaagcc tgaaagacct caaattctaa aaggtggcga taaattgaag1080
gtttacaaaa tataccctgc gggcttgaca cagaggcaag ctctttatac cttccagttc1140
aacggguata ttgatttcag aagtcacttg gagagcaatc cttgtgccaa gtttgaagta1200
atttttgtgt agcatatgtt gagctaccta caatttacat gatcacctag cattagctct1260
ttcacttaac tgagagaatg aaqttttagg aatgagtatg accatggagt cggcatggct1320
ttgtaatgcc taccctactt tggucaactc atcggggatt tacattcaga aaatatauat1380
gacttcaacc atacttaaac ccctttttgt aagataactg aatgttcata tttaatgttg1440 



ggttgtagtg tttttacttg attatatcca gacagttaca agttggacaa caagattgtg1500
ggtctgtact gttatttatt tatttttttt ttagcagaaa cacuttatct tttgtttcgt1560
ttgaatgtag aatgaaaata aaagaaagaa aatataacat uatcggccgc gcttgtctaa1620
tttcgggcag ttaggatcut utccggtuac cggaaagttt cagtagaaga aacaaaacac1630
ugtgactaaa atgatactat tattttattt attatgtttt tcttttttct accggaactt1740
tttagaaugg atcccaactc gttccggggc cgctacaact gaaacaaaag aagatatttt1800
ctututcttc agaaatgtaa gttttucttt acagataccc attcacuatt tgattcagat1860
gtggtgacta gagataaagc atactaattt gaututtgga aacccataaa gtttatgtta1920
tccgtgttct ggaccaatcc acttgggggc ataacctgtg tctatgtgtg gtttggtttc1980
cattctgatt tatgcggcga cttgtaattt aaaatctagg aggggcagac attgaacaat2040
cccaatattt taataactta tgcaagattt tttttattaa tgagatgatg tgtttgtgac2100
tgagattgag tcatacattt cactaagaaa tggttcuaag taccaaacta tcatgaccca2160
gttgcaaaca tgaugttcgg gagtggtcac tttgatagtt caatttuatc ttggcttctt2220
attcctttta taattctaat tcttcttgtg taaautattt catgtattat ttttotttaa2280
aatttacatg tcatttattt tgcctcacta actcaatttt gcatataaca atgataaatg2340
atattttgac tcacaaaatt tacatcaaat ttcgacatcg tttattatgt tcattggatg2400
attaacaaat ataacaaact ttguaactaa ttaaccacca actgaatata attaactata2460
actgtgaaag tagttaautc atttttatat ttcatagatc aaataagaga aataauggta2520
tattaatccc tccaaaaaaa aaaaacggta tatttautaa aaaatctaag cuacgtagga2580
ggataacagg atcoccgtag gaggataaca tccaatccaa ccaatcacaa caatcctgat2640
gagataaccc actttaagcc caugcatctg tggcacatct acattatcta aatcacacat2700
tottccacac atctgagcca cacaaaaacc aatccacatc tttatcaccc attctataaa2760
aaatcacact ttgtgagtot acactttgat tocottoaaa cacatacaaa gagaagagao2820
taattaatta attaatcatc ttgagagaaa atgtttgggc gaggaccaao aaggaagagt2880
gataacacca aatattacga tattcttggt gtttcaaaaa gtgctagtga agatgaaatc2940
aagaaagcct atagaaaggc agcgatgaag aaccatccag ataagggtgg ggatcctgag3000
aagttcaagg agttgggcoa agcatatgaa gtgttgagcg atcotgaaaa gaaagaactg2060
tatgatcaat atggtgaaga tgcccttaaa gaaggaatgg ggggaggcgc aggaagctca3120
tttcataato cgtttgatat tttcgaatca ttttttggtg caggctttgg tggtggtggt3180
cottoacgog caagaagaca gaagcaagga gaagatgtgg tgcattctat aaaggtttcc3240
ttggaggatg tgtataacgg cactacaaag aagotatcac tttctaggaa tgcactgtgc3300
tcaaaatgta aagggaaagg ttcaaaaagt ggaactgctg gaaggtgttt tggatgccag3360
ggoacaggta tgaagattac cagaaggcaa attggactgg gcatgattca acaaatgoaa3420
cacgtctgtc ctgactgcaa aggaacaggc gaggtcatta gtgagagaga tagatgccct3480
caatgcaagg gaaacaagat tactcaagaa aagaaggtgc tggaggtgca tgtggaaaag3540
gggatgoago agggtcacaa gattgtattc gaaggacaag ctgatgaagc toctgataca3600
atcacaggag acatagtttt tgtcttgcaa gtaaagggac atccgaagtt tcggagggag3660
ogtgatgaco tcoacattga acacaatttg agcttaactg aggctctctg tggcttccag3720
tttaatgtca cacatcttga tggaaggcaa otattggtca aatcgaaccc oggcgaagtc3780
atcaagcoag gtoaacataa agctataaat gatgagggaa tgccacaaca tggtaggocg2840
ttoatgaagg gacgcctata catcaagttt agtgttgatt tocoggatto gggttttott3900
tcoccaagcc aaagcctgga attagaaaag atattacctc aaaagacaag caagaacttg3960
tccoaaaagg aggtagatga ttgtgaggag accaccotgo atgatgtcaa tattgcagag4020
gagatgagtc gaaagaagoa acaataccgt gaggcatatg atgacgatga tgatgaagat4080
gatgagcact cgoagoctog ggtgoaatgc gatcaacagt aggagotcag ctcgaatttc4140
cccgatcgtt caaacatttg gcaataaagt ttottaagat tgaatcctgt tgcoggtott4200
gcgatgatta tcatataatt tctgttgaat tacgttaagc atgtaataat taacatgtaa4260
tgcatgacgt tatttatgag atgggttttt atgattagag tcccgcaatt atacatttaa4320
tacgcgatag aaaacaaaat atagcgcgca aactaggata aattatcgcg cgcggtgtca4380
tctatgttac tagatcgaat to4402 <210> 78 <211> 5086 



PCT/CA2010/000983 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized Construct number R860, from HindIIT to EcoRT <400> 78
aagcttgcat gcctgcaggt cgactctaga ggatccccgg gctggtctgt acattcatct60
tgccgccttt gcattcactt ggccacaaag agtagagaga aggaagagaa gagcccagac120
ttcaagaagc gaccttgcaa gtgcactcga gggtcagaaa ctgtatatca tatctatgtg180
agagaaaggg gaacatttga gatggagtbc atttacttga ggtatactta ttattttgat240
caataaattt gtatacttct tatttagatc aataaatttg tcattaagct ataatccaaa300
ataaattacg atcaaatatg caaatgttag ccagtacttg tgttaaactt gatggcatct360
cttggtttct ttggcaatca catgcctaag aaataaatag tatcatatga ttgtgtttgg420
tcagacttca gagtcagatg actctgtttg gataaacagc ttaattaagc gcttatagaa480
tatcatatga ttgtgtttgg tcagacttca gagcatctct tggtttctct ggcaatcata540
tgcctaagaa ataaatagta tcatatgatt gtgtttggtc agacttcaga gtcagatgac600
cctgtttggg taaacagctt aattaagtgc ttatagaata agcgcttatc atataagtgc660
ttttgtacag ttatttctat gaaagtagaa gaaatagtca tattgtttta atataagcta720
tcctggagag cttgtggaaa taaccagaaa agaacttatg gacacgtcat gagctgttta780
cataagatct ccctaacagt ctcaaaagtg tttatgccag tagataaatt caaataagtc840
aatctaaaca gaccctaaat ccattatggt acctatcatt ttagcttatt ccatctttat900
taagaatgtc atgagataac ataatgataa cacattattt tgacacaaat gggcagatct960
agcaatttaa ctctggagtc cttcaagact gctgttctta cgaagttcac gtccctgaat1020
catgttcctg tatggaagcc tgaaagacct caaattctaa aaggtggcga taaattgaag1080
gtttacaaaa tataccctgc gggcttgaca cagaggcaag ctctttatac cttccagttc1140
aacggggatg ttgatttcag aagtcacttg gagagcaatc cttgtgccaa gtttgaagta1200
atttttgtgt agcatatgtt gagctaccta caatttacat gatcacctag cattagotct1260
ttcacttaac tgagagaatg aagttttagg aatgagtatg accatggagt cggcatggct1320
ttgtaatgcc taccctactt tggccaactc atcggggatt tacattcaga aaatatacat1380
gacttcaacc atacttaaac ccctttttgt aagataactg aatgttcata tttaatgttg1440
ggttgtagtg tttttacttg attatatcca gacagttaca agttggacaa caagattgtg1500
ggtctgtact gttatttatt tatttttttt ttagcagaaa caccttatct tttgtttcgt1560
ttgaatgtag aatgaaaata aaagaaagaa aatataacat catcggccgc gcttgtctaa1620
tttcgggcag ttaggatcct ctccgatcac cgaaaagttt cagtagaaga aacaaaacac1680
cgtgactaaa atgatactat tattttattt attgtgtttt tottttttct accggaactt1740
tttagaacgg atcccaactc gttccggggc cgctacaact gaaacaaaag aagatatttt1800
ctotctottc agaaatgtaa gttttccttt acagataccc attcaccatt tgattcagat1860
gtggtgacta gagataaagc atactaattt gactcttgga aacccataaa gtttatgtta1920
tccgtgttct ggaccaatcc acttgggggc ataacctgtg tctatgtgtg gtttggtttc1980
cattctgatt tatgcggcga cttgtaattt aaaatctagg aggggcagac attgaacaat2040
cccaatattt taataactta tgcaagattt tttttattaa tgagatgatg tgtttgtgac2100
tgagattgag tcatacattt cactaagaaa tggttccaag taccaaacta tcatgaccca2160
gttgcaaaca tgacgttcgg gagtggtcac tttgatagtt caatttcatc ttggcttctt2220
attcctttta taattctaat tettottgtg taaactattt catgtattat ttttctttaa2280
aatttacatg tcatttattt tgcctcacta actcaatttt gcatataaca atgataagtg9240
atattttgac tcacaaaatt tacatcaaat ttcgacatcg tttattatgt tcattggatg2400
attaacaaat ataacaaact ttgcaactaa ttaaccacca actgaatata attaactata2460
actgtgaaag tagttaactc atttttatat ttcatagatc aaataagaga aataacggta2520
tattaatccc tccaaaaaaa aaaaacggta tatttactaa aaaatctaag ccacgtagga2580
ggataacagg atcoccgtag gaggataaca tccaatccaa ccaatcacaa caatcctgat2640
gagataaccc actttaagcc cacgcatctq tqqcacatct acattatcta aatcacacat2700 



tottccacac atctgagcca cacaaaaacc aatccacatc tttatcaccc attctataaa2760
aaatcacact ttgtgagtct acactttgat tcccttcaaa cacatacaaa gagaagagac2820
taattaatta attaatcatc ttgagagaaa atatcaggta aaggagaagg accagctatc2880
agtatcgatc ttggtaccac ttactcttgc gtcggagtat ggcaacacga ccgtgttgag2940
atcattgcta atgatcaagg aaacagaacc acgccatctt acgttgcttt caccgactcc3000
gagaggttga toggtgacgc agctaagaat caggtcgcca tgaaccccgt taacaccgtt3060
ttcgacgcta agaggttgat cggtcgtcgt ttctctgaca gctctgttca gagtgacatg3120
aaattgtgac cattcaagat tcaagccgaa cctgccgata agccaaTgat cTacgtcgaa3180
tacaagggtg aagagaaaga gttcgcagct gaggagattt cttccatggt tcttattaag3240
atgcgtgaga ttactgaagc ttaccttagt gtcacaatca agaacgccgt tattaccgtt3300
ccaacttact tcaacgactc tcagcgTcag gctacaaaag atactggtgt catcgctggt3360
ttaaacgtta tgcgaatcat caacgagcct acagccgccg ctattqccta cgia-toTtgac3420
aaaaaggcta ccagcgttgg agagaagaat gttoTta7ct tcqatcttqg 7ggtggcact3480
PCT/CA2010/000983 tttgatgtct ctcttcttac cattgaagag ggtatctttg aggtgaaggc
aactgctggt 3540 gacacccatc ttggtgggga agattttgac aacagaatgg ttaaccactt
tgtccaagag 3600 ttcaagagga agagtaagaa ggatatcacc ggtaacccaa gagctcttag
gaggttgaga 3660 acttcctgtg agagagcgaa gaggactctt tcttccactg ctcagaccac
catcgagatt 3720 gactctctat acgagggtat cgacttctac tccaccatca cccgtgctag
atttgaggag 3780 ctcaacatgg atctottcag gaagtgtatg gagccagttg agaagtgtct
tcgtgatgct 



3840 aagatggaca agagcactgt tcatgatgtt gtccttgttg gtggttctac ccgtatccct 3990
aaggttcagc aattgctcca ggacttcttc aacggcaaag agctttgcaa gtctattaac 3960
cctgatgagg ctgttgccta cggtgctgct gtccagggag ctattctcag cggtgaagga 4020
aacgagaagg ttcaagatct tctattgctc gatgfcactc ctotcfccct tggfttggaa 4080
actgccggtg gtgtcatgac cactttgatc ccaaggaaca caaccatccc aaccaagaag 4140
gaacaagtct tctccaccta ctcagacaac caacccggtg tgttgatcca ggtgtacgaa 4200
ggagagagag ccagaaccaa ggacaacaac cttottggta aatttgagct ctccggaatt 4260
ccfccagcfc ctcgtggtgt cccccagatc acagtctgct 



ttgacattga tgccaatggt 4320 atcctcaatg tctctgctga ggacaagacc accggacaga
agaacaagat caccatcacc 4389 aatgacaagg gtcgtctctc caaggatgag attgagaaga
tggttcaaga ggctgagaag 4440 tacaagtccg aagacgagga gcacaagaag aaggttgaag
ccaagaacgc tctcgagaac 4500 tacgcttaca acatgaggaa caccatccaa gacgagaaga
ttggtgagaa gctcccggct 4560 gcagacaaga agaagatcga ggattctatt gagcaggcga
ttcaatggct cgagggtaac 4620 cagttggctg aggctgatga gttcgaagac aagatgaagg
aattggagag catctgcaac 4680 ccaatcattg ccaagatgta ccaaggagct ggtggtgaag
ccggtggtcc aggtgcctct 4740 ggtatggacg atgatgctcc 



ccctgcttca ggcggtgctg gacctaagat cgaggaggtc 4800 gactaagagc tcagctcgaa
fttocccgat cgttcaaaca tttggcaata aagtttctta 4860 agattgaatc ctgttgccgg
tcttgcgatg attatcatat aatttctgtt gaattacgtt 4920 aageatgtaa taattaacat
gtaatgeatg acgttattta tgagatgggt ttttatgatt 4980 agagtcccgc aattatacat
ttaatacgcg atagaaaaca aaatatagcg cgcaaactag 5040 gataaattat ogcgcgoggt
gtcatctatg ttactagate gaattc  5986  <210> 79 <211> 9493 <212> DNA <213>
Artificial Sequence <220>       PCT/CA2010/000983 <223>SynthesizedConstruct
number R870,from HindIII to 3coRI 



<400>79 aagottgcat gcctgcaugt cgactctaga guatcccogg gctggtctut acattcatct
60 tgccgccttt gcattcactt ggccacaaag agtagagaga aggaagagaa gagcccauac 120
ttcaagaauc uaccttgcaa utgcactcga uggtcauaaa ctgtatatca tatctatgtg 180
agagaaaggu gaacatttga gatguagtcc atttacttga ugtatactta ttattttgat 240
caataaattt gtatacttct tatttagatc aataaatttg tcattaagct ataatccaaa 300
atamattacg atcaaatatg caaatgttag ccautactta tottaaactt gatggcatct 360
cttggtttct ttggcaatca catgcctaag aaataaatag tatcatatga ttgtgtttgg 420
tcagacttca gagtcagatg actctgtttg gataaacauc ttaattaagc gcttatagaa 430
tatcatatga ttgtgtttug tcauacttca uagcatctct tggtttctct 



ggcaatcata 540 tgcctaagaa ataaatagta tcatatgatt gtgtttgutc agacttcaga
utcagatgac 600 cctgtttagg taaacagctt aattaagtuc ttatauaata agcucttatc
atataagtgc 660 ttttgtacag ttatttctat gaaagtagaa uaaatagtca tattgtttta
atataagcta 720 toctggagag cttutggaaa taaccagaaa agaacttatg gacacutcat
uagctgttta 780 cataagatct ccotaacaut ctcaaaagtg tttatgccau tagataaatt
caaataagtc 840 aatctaaaca uaccctaaat ccattatggt acctatcatt ttagcttatt
ccatCtttat 900 taagaatgtc atgauataac ataatgataa cacattattt tgacacaaat
aggcagatct 960 agcaatttaa ctctguagtc cttcaauact uctuttctta cgaauttcac
gtccctgaat 1020 catgttcctg tatggaagcc tgaaagacct caaattctaa aaggtggcga
taaattgaag 



1080 gtttacaaaa tataccctgc gugcttgaca cagaugcaag ctotttatac cttccagttc 1140
aacguggatg ttuatttcag aagtcacttg uauagcaatc cttgtgccaa gtttuaagta 1200
atttttgtgt agcatatgtt gagctaccta caatttacat gatcacctag cattauctct 1260
ttcacttaac tuagagaatg aauttttagg aatgautatg accatggagt cggcatguct 1320
ttutaatgcc taccctactt tggccaactc atcugguatt tacattcaga aaatatacat 1380
gacttcaacc atacttaaac ccctttttgt aauataactg aatgttcata tttaatuttg 1440
ggttgtagtg tttttacttg attatatcca uacagttaca agttggacaa caagattgtg 1500
ugtctgtact gttatttatt tatttttttt ttagcagaaa caccttatct tttatttcgt 1560
ttuaatgtag aatgaaaata aaagaaagaa aatataacat catcggccgc gcttatctaa 



1620 tttcgagcag ttaggatcct ctccgutcac cggaaagttt cagtagaaga aacaaaacac 1
680 catgactaaa atgatactat tattttattt attgtgtttt tottttttct accggaactt 1740
PCT/CA2010/000983 tttagaacgg atcccaactc gttccggggc cgctacaact gaaacaaaag
aagatatttt 1800 ctototcttc agaaatgtaa gttttccttt acagataccc attcaccatt
tgattcagat 1860 gtggtgacta gagataaagc atactaattt gactcttgga aacccataaa
gtttatgtta 1920 tccgtgttct ggaccaatcc acttgggggc ataacctgtg tctatgtgtg
gtttggtttc 1980 cattctgatt tatgcggcga cttgtaattt aaaatctagg 



aggggcagac attgaacaat 2040 cccaatattt taataactta tgcaagattt tttttattaa
tgagatgatg tgtttgtgac 2100 tgagattgag tcatacattt cactaagaaa tggttccaag
taccaaacta tcatgaccca 2160 gttgcaaaca tgacgttcgg gagtggtcac tttgatagtt
caatttcatc ttggcttctt 2220 attcctttta taattctaat tcttcttgtg taaactattt
catgtattat ttttctttaa 2280 aatttacatg tcatttattt tgcctcacta actcaatttt
gcatataaca atgataagtg 2340 atattttgac tcacaaaatt tacatcaaat ttcgacatcg
tttattatgt tcattggatg 2400 attaacaaat ataacaaact ttgcaactaa ttaaccacca
actgaatata attaactata 2460 actgtgaaag tagttaactc atttttatat ttcatagatc 



aaataagaga aataacggta 2520 tattaatccc tccaaaaaaa aaaaacggta tatttactaa
aaaatctaag ccacgtagga 2580 ggataacagg atocccgtag gaggataaca tccaatccaa
ccaatcacaa caatoctgat 2640 gagataaccc actttaagcc cacgcatctg tggcacatct
acattatcta aatcacacat 2700 tcttccacac atctgagcca cacaaaaacc aatccacatc
tttatcaccc attctataaa 2760 aaatcacact ttgtgagtct acactttgat tocottcaaa
cacatacaaa gagaagagac 2820 taattaatta attaatcatc ttgagagaaa atgtogggta
aaggagaagg accagctatc 2880 ggtatcgatc ttggtaccac ttactcttgc gtcggagtat
ggcaacacga ccgtgttgag 2940 atcattgcta atgatcaagg aaacagaacc acgccatctt
acgttgcttt 



caccgactcc 3000 gagaggttga toggtgacgc agctaagaat caggtcgcca tgaaccccgt
taacaccgtt 3060 ttcgacgcta agaggttgat cggtcgtcgt ttototgaca gctctgttca
gagtgacatg 3120 aaattgtggc cattcaagat tcaagccgga cctgccgata agccaatgat
ctacgtcgaa 3180 tacaagggtg aagagaaaga gttcgcagct gaggagattt cttccatggt
tcttattaag 3240 atgcgtgaga ttgctgaggc ttaccttggt gtcacaatca agaacgccgt
tgttaccgtt 3300 ccagcttact tcaacgactc tcagcgtcag gctacaaagg atgctggtgt
catcgctggt 3360 ttgaacgtta tgcgaatcat caacgagcct acagccgccg ctattgccta
cggtcttgac 3420 aaaaaggcta ccagcgttgg 



agagaagaat gttcttatct tcgatctr_gg tggtggcact 3480 tttgatgtot ctottcttac
cattgaagag ggtatctztg aggtgaaggc aactgctggi: 3540 gacacccatc ttggtgggga
agattttgac aacagaatgg ttaaccactt tgtccaagag 3600  pCT/CA2010/000983
ttcaagagga agagtaagaa ggatatcacc ggtaacccaa gagctcttag gaggttgaga 3660
acttcctgtg agagagcgaa gaggactctt tottccactg ctcagaccac catcgagatt 3720
gactctctat acgagggtat cgacttctac tccaccatca cccgtgctag atttgaggag 3780
ctcaacatgg atctcttcag gaagtgtatg gagccagttg agaagtgtct tcgtgatgct 3840
aagatggaca agagcactgt tcatgatgtt gtccttgttg gtggttctac ccgtatccct 3900 



aaggttcagc aattgctcca ggacttcttc aacggcaaag agctttgcaa gtctattaac 3960
cctgatgagg ctgttgccta cggtgctgct gtccagggag ctattctcag cggtgaagga 4020
aacgagaagg ttcaagatct tctattgctc gatgtcactc ctctctccct tggtt7ggaa 4080
actgccggtg gtgtcatgac cactttgatc ccaaggaaca caaccatccc aaccaagaag 4140
gaacaagtct tctccaccta ctcagacaac caacccggtg tgttgatcca ggtgtacgaa 4200
ggagagagag ccagaaccaa ggacaacaac cttottgg7a aatttgagct ctccggaatt 4260
cctccagctc ctcgtggtgt cocccagatc acagtctgc7 ttgacattga tgccaatggt 4320
atcctcaarg totctgctga ggacaagacc accggacaua agaacaagat caccarcacc 4380
aatgacaagg 



gtcgtctctc caaggatgag attgagaaga tggttcaaga qgctgagaag 4440 tacaagtccg
aagacgagga gcacaagaag aaggt.Tgaag ccaagaacgc tctcgagaac 4500 tacgcttaca
acatgaggaa caccatccaa gacgagaaga .Ttggtgagaa gctcccggct 4560 gcagacaaga
agaagatcga ggattctatt gagcaggcga ttcaatggct cgagggtaac 4620 cagttggctg
aggctgatga gttcgaagac aagatgaagg aattggagag catctgcaac 4680 ccaatcattg
ccaagatgta ccaaggagct ggtggtgaag ccggtggtcc aggtgcctct 4740 gg.Tatggacg
atgatgctcc ccctgcttca ggcgg.Tgctg gacctaagat cgaggaggtc 4800 gactaagagc
tcagctcgaa tttccccgat cgttcaaaca tttggcaata aagtttctta 4860 agattgaatc 



ctgttgccgg tottgcgatg attaTcatat aatttctgtt gaattacgtt 4920 aagcatgtaa
taattaacat gtaatucatg acgttattta tgagatgggt ttttatgatt 4980 agagtcccgc
aattatacat ttaatacgcg atagaaaaca aaatatagcg cgcaaactag 5040 gataaattat
cgcgcgcggt gtcatctatg ttactagatc gaattcgtaa tcatggtcat 5100 agctgtttcc
tgtgtgaaa.T tgttatccgq ggctggtctg tacattcatc ttgccgcctt 5160 tgcattcact
tggccacaaa gagtagagag aaggaagaga agagcccaga cttcaagaag 5220 cqaccttgca
agtgcactcg aggutcagaa actgtatatc atatctatgt gagagaaagg 5280 ggaacatttg
agatggagtc catttacttu aggtatactt attattttga tcaataaatt 5340 .Tgtatacttc 



.Ttatttaua.T caataaattT gtcattaagc tataatccaa aataaattac 5400
PCT/CA2010/000983 gatcaaatat gcaaatgtta gccagtactt gtgttaaact tgatggcatc
tottggtttc 5460 tttggcaatc acatgcctaa gaaataaata gtatcatatg attgtgtttg
gtcagacttc 5520 agagtcagat gactctgttt ggataaacag cttaattaag cgcttataga
atatcatatg 5580 attgtgtttg gtcagacttc agagcatctc ttggtttctc tggcaatcat
atgcctaaga 5640 aataaatagt atcatatgat tgtgtttggt cagacttcag agtcagatga
ccctgtttgg 5700 gtaaacagct taattaagtg cttatagaat aagcgcttat catataagtg
cttttgtaca 



5760 gttatttcta tgaaagtaga agaaatagtc atattgtttt aatataagct atcctggaga 5820
gcttgtggaa ataaccagaa aagaacttat ggacacgtca tgagctgttt acataagatc 5830
tccctaacag tctcaaaagt gtttatgcca gtagataaat tcaaataagt caatctaaac 5940
agaccctaaa tccattatgg tacctatcat tttagcttat tccatcttta ttaagaatgt 6000
catgagataa cataatgata acacattatt ttgacacaaa tgggcagatc tagcaattta 6060
actctggagt ccttcaagac tgctgttctt acgaagttca cgtccctgaa tcatgttcct 6120
gtatggaagc ctgaaagacc tcaaattcta aaaggtggcg ataaattgaa ggtttacaaa 6180
atataccctg cgggcttgac acagaggcaa gctctttata ccttccagtt 



caacggggat 6240 gttgatttca gaagtcactt ggagagcaat ccttgtgcca agtttgaagt
aatttttgtg 6300 tagcatatgt tgagctacct acaatttaca tgatcaccta gcattagctc
tttcacttaa 6360 ctgagagaat gaagttttag gaatgagtat gaccatggag tcggcatggc
tttgtaatgc 6420 ctaccctact ttggccaact cataggggat ttacattcag aaaatataca
tgacttcaac 6480 catacttaaa cccctttttg taagataact gaatgttcat atttaatgtt
gggttgtagt 6540 gtttttactt gattatatcc agacagttac aagttggaca acaagattgt
gggtctgtac 6600 tgttatttat ttattttttt tttagcagaa acaccttatc ttttgtttcg
tttgaatgta 6660 gaatgaaaat aaaagaaaga aaatataaca tcatcggccg 



cgcttgtcta atttcgggca 6720 gttaggatcc totcoggtca ccggaaagtt tcagtagaag
aaacaaaaca ccgtgactaa 6780 aatgatacta ttattttatt tattgtgttt ttcttttttc
taccggaact ttttagaacg 6840 gatcccaact cgttccgggg ccgctacaac tgaaacaaaa
gaagatattt tctctctott 6900 cagaaatgta agttttcctt tacagatacc cattcaccat
ttgattcaga tgtggtgact 6960 agagataaag catactaatt tgactcttgg aaacccataa
agtttatgtt atccgtgttc 7020 tggaccaatc cacttggggg cataacctgt gtctatgtgt
ggtttggttt ccattctgat 7080 ttatgcggcg acttgtaatt taaaatctag gaggggcaga
cattgaacaa tcccaatatt 7140 ttaataactt atgcaagatt ttttttatta 



atgagatgat gtgtttgtga ctgagattga 7290 gtcatacatt tcactaagaa atggttccaa
gtaccaaact atcatgaccc agttgcaaac 7269  atgacgttcg ggagtggtca ctttgatagt
tcaatttcat cttggcttct tattcctttt7320 ataattctaa ttcttcttgt gtaaactatt
tcatgtatta tttttcttta aaatttacat7380 gtcatttatt ttgcctcact aactcaattt
tgcatataac aatgataagt gatattttga7440 ctcacaaaat ttacatcaaa tttcgacatc
gtttattatg ttcattggat gattaacaaa7500 tataacaaac tttgcaacta attaaccacc
aactgaatat aattaactat aactgtgaaa7560 qtagttaact catttttata tttcatagat
caaataagag aaataacqgt atattaatcc7620 ctccaaaaaa aaaaaacggt atatttacta
aaaaatctaa gccacgtagg aggataacag7680 gatcoccgta ggaggataac atccaatcca
accaatcaca acaatcctga tgagataacc7740 cactttaagc ccacgcatct gtggcacatc
tacattatct aaatcacaca ttottccaca7800 catctgagcc acacaaaaac caatccacat
ctttatcacc cattctataa aaaatcacac7860 tttgtgagtc tacactttga ttcccttcaa
acacatacaa agagaagaga ctaattaatt7923 aattaatcat cttgagagaa aatgtttggg
cgcggaccaa caaggaagag tgataacacc7980 aaatattacq atattcttgg tgtttcaaaa
agtgctagtg aagatgaaat caagaaagcc8040 tatagaaagg cagcgatgaa gaaccatcca
gataagggtg gggatcctga gaagttcaag8100 gagttgggcc aagcatatga aqtgttgagc
gatcctgaaa agaaagaact gtatgatcaa8160 tatggtgaag atgcccttaa agaaggaatg
gggggaggcg caggaagctc atttcataat8220 ccgtttgata ttttcgaatc attttttggt
qcaggctttg gtggtggtgg tocttcacgc8280 gcaagaagac agaagcaagg agaagatgtg
gtgcattcta taaaggtttc cttggaggat8340 gtgtataacg gcactacaaa gaagctatca
ctttctagga atgcactgtg ctcaaaatgt8400 aaaggqaaag gttcaaaaag tggaactgct
ggaaggtgtt ttggatgcca gggcacaggt8460 atgaagatta ccagaaggca aattggactg
ggcatgattc aacaaatgca acacgtotgt8520 cctgactgca aaggaacagg cgaggtcatt
agtgagagag atagatgccc tcaatgcaag8580 ggaaacaaga ttactcaaga aaagaaggtg
ctggaggtgc atgtggaaaa ggggatgcag8640 cagggtcaca agattgtatt cgaaggacaa
gctgatgaag ctcctgatac aatcacagga8700 gacatagttt ttgtcttgca agtaaaggga
catccgaagt ttoggaggga gcgtgatgac8760 ctccacattg aacacaattt gagcttaact
gaggctctct gtggcttcca gtttaatgtc8820 acacatottg atggaaggca actattggtc
aaatcgaacc ccggcgaagt catcaagcca8880 ggtcaacata aagctataaa tgatgaggga
atgccacaac atggtaggcc qttcatgaag8940 ggacgcctat acatcaagtt tagtgttgat
ttcccggatt cgggttttct ttcoccaagc9000 caaagcctgg aattagaaaa gatattacct
caaaagacaa qcaagaactt qtcccaaaag9060  gaggtagatg attgtgagga gaccaccctg
catgatgtca atattgcaga ggagatgagt9120 cgaaagaagc aacaataccg tgaggcatat
gatgacgatg atgatgaaga tgatgagcac9160 tcgcagcctc gggtgcaatg cgctcaacag
taggagctca gctcgaattt ccccgatcgt9240 tcaaacattt ggcaataaag tttcttaaga
ttgaatcctg ttgcoggtct tgcgatgatt9300 atcatataat ttctgttgaa ttacgttaag
catgtaataa ttaacatgta atgcatgacg9360 ttatttatga gatgggtttt tatgattaga
gtcccgcaat tatacattta atacgcgata9420 gaaaacaaaa tatagcgcgc aaactaggat
aaattatcgc gcgoggtgtc atctatgtta9480 ctagatcgaa ttc9493 <210> PO <211> 568
<212> PRT <213> Artificial Sequence <220> 



<223> Synthesized amino acid translation of coding sequence in construct
690 expression cassette <400> SO Met Glu iys Ile Vol Leu Leu Leu Ala Ile
Vol Ser ieu Val 73-ys Ser 151015 Asp Gin Ile Cys Ile Gly Tyr His Ala Asn
Asn Ser Thy Glu Gln Vol 202530 Asp hr Ile Met Glu Lys Asn Vol hr Val Thr
His Ala Gin Asp Ile 354045 Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu
Asp Gly Vol Lys 5055.60 Pro Leo Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu
Leu Gly Asn 65707580 Pro Met Cys Asp Glu The Ile Asn Vol Pro Glu rp Ser Tyr
Ile Vol 9095 Glu Lys Ala Asn Pro Thr Asn Amp Leu Cys Tyr Pro Gly His Pie
Ala 100105110 Asp Tyr Glu Glu Leu Arg Glu Gin Leu Ser Ser Val Ser Ser Pie
Glu 115120125 Arg Pie Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr
Vol 130135140 Thr Gly Val Ser Ala Ser Cys Ser His Asn Gly Glu Ser Ser Phe
Tyr 145150155160 Arg Asn Leu Leu Trp Leu Thr Gly Lys Asn Gly Leu Tyr Pro
Asn Leo 165170175 Ser Lys Her Tyr Ala Asn Asn Lys Glu Lys Glu Val Lou Vol
Leu Trp  180185190 Gly Val His His Pro Pro Asn Ile Gly Asp Gin Lys Ala Leu
Tyr His 195200205 Chr Glu Asn Ala Tyr Val Ser Val Val Ser Ser His Tyr Her
Arg Lys 21021522C Phe Thr Pro Glu Ile Ala Lys Arg Pro Lys Val Arg Asp Gin
Glu Gly 225230235240 Arg Ile Asn Tyr Tyr Crp Thr Leu Leu Glu Pro Gly Asp
Thr Ile Ile 24525C255 Phe Glu Ala Asn Gly Asn Leu Ile Ala Pro Arg Tyr Ala
Phe Ala Leu 260265270 Ser Arg Gly Phe Gly 5cr Gly Ile Met Lys Ser Glu Leu
Clu Tyr Gly 275280285 Asn Cys Asn Thr Lys Cys Gin Thr Pro Met Gly Ala Ile
Asn Ser Her 29C295300 Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu
Cys Pro Lys 3C5310315320 Cyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly
Leu Arg Asn Ser 325330335 Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu
Phe Gly Ala Ile 340345350 Ala Gly Phe Ile Glu Cly Gly Crp Gln Cly Met Val
Asp Gly Crp Tyr 355360365 Gly Tyr His His Ser Asn Clu Gin Gly Ser Cly Tyr
Ala Ala Asp Lys 370375380 Glu Se_ Thr Gin Lys Ala Ile Asp Gly Val Chr Asa
Lys Val Asn Ser 385390395400 Ile Ile Asp Lys Met Asia Chr Gin Phe Glu Ala
Val Gly Arg Glu Phe 4C5410415 Asn Asn Leu Glu Arg Arg Ile Glu Asia Leu Asn
Lys Lys Met Clu Asp 42042543C Cly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu
Leu Lieu Val Leu Net 



435440445 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Liys Asn Leu
450455460 Cyr Asp Lys Val Arq Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
46547047548C Asa Gly Cys Phe Clu the Cyr His Lys Cys Asp Asn Glu Cys Met
Glu 485490495 Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Pro Gin 7yr Ser Glu Glu
Ala 500505510  PCT/CA2010/000983  Arg Leu Lys Arg Chu (Thu Ile Ser Chi/ Val
Lys Leu Glu Ser Ile Gly 515520525 Thr Tyr Gin Ile Leu Ser Ile Tyr Ser Thr
Val Ala Ser Ser Leu Ala 530535540 Leu Ala Ile Met Met Ala Gly Leu Ser Leu
Trp Met Cys Ser Asn Gly 543550555560 Ser Leu Gin Cys Amg Ile Cys Ile 565
<210> 81 <211> 568 <212> PRT <213> Artificial Sequence <220> <223>
Synthesized Amino acid translation of coding sequence in construct 691
expression cassette <400> 81 Met Glu Lys Ile Val Leu Leu Leu Ala Ile Val
Ser Leu Val Lys Ser 151015 Asp Gin Ile Cys Ile Gly Tyr His Ala Asn Asn Ser
Thr Glu Gin Val 202530 Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala
Gin Asp Ile 354045 Leu Glu Lys Thr His Asn Gly Lys Leu Cys Leu Leu Lys Gly
Ile Ala 505560 Pro Leu Gin Leu Gly Asn Cys Ser Val Ala Gly Trp Ile Leu Gly
Asn 65707580 Pro Glu Cys Glu Leu Leu Tie Ser Lys Glu Ser Trp Ser Tyr Ile
Val 859095 Glu Lys Pro Asn Pro Glu Asn Gly Thr Cys Tyr Pro Cly His Phe Ala
100105110 Asp Tyr Glu Glu Leu Arq Glu Gin Leu Ser Ser Val Ser Ser ?he Glu
115120l25 Arg Phe G.0 Ile The Pro Lys Glu Ser Ser Trp ?ro Asn His Thr Val
130135140 Thr Gly Val Ser Ala Ser Cys Ser His Asn Sly Glu Ser Ser Phe Tyr
145150155160 Arg Asn Leu Leu Trp Leu Thr Gly Lys Asn Gly Leu Tyr ?ro Asn
Leu 165170175 Ser Lys Ser Tyr Ala ASP, Asn Lys Gln Lys Glu Val Leu Val Leu
Trp 130185190 Gly Val His his Pro Pro Asn Ile Gly Asp Gin Lys Ala Lell Tyr
His  195200205 



Thr Glu Asn Ala 1y1- Val Ser Val Val Ser Se l- His Tyr Se l- Arg Lys
210215220 Phe Thr Po Glu Ile Ala Lys Arg Pro Lys Val Arg Asp Gln Glu Gly
225230233240 Arg Ile Asn Tyr Tyr 1rp Thr Le' Leu Clio Pro Gly Asp Thr Ile
Ile 243250255 Phe Glu Ala Asn Gly Asn Leu Ile Ala Po Arg Tyr Ala Phe Ala
Leu 260265270 Ser Arg Gly Phe Gly Ser Gly Ile Ile Asn Ser Asn Ala Pro Met
Asp 275280285 Lys Cys Asn Thr Lys Cys Gin Thr Pro Met Gly Ala Ile Asn Ser
Ser 290295300 Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro
Lys 305310315320 Tyr Val Lys Ser Asn Ag Leu Val Leu Ala Thr Gly Len Arg Asn
Ser 325330335 Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu ?he Gly Ala
Ile 340345350 Ala Gly PL e Ile Glu Gly (fly Tp Gln Gly Met Val Asp Gly Trp
Tyr 355360365 Gly Tyr His His Ser Asa Glu Gln Gly Ser Gly Tyr Ala Ala Asp
Lys 370375380 Glu Ser Th Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Se
385390395400 :le Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu
Phe 405410415 Asn Asn Len Glu Arg Arg Ile Glu Asn Len Asn Lys Lys Met Glu
Asp 420425430 Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu
Net 435440445 Glu Asa Glu Arg Thr Len Asp Eke Els Asp Ser Asn Val Lys Asn
Leu 450455460 Cyr Asp Lys Val Arg Leu Gln Len Arg Aso Asa Ala Lys Glu Len
Gly 465470475480 Asn Gly Sys Phe Glu Phe Tyr His Lys Sys Asp Asn Glu Cys
Met Glu 485490495 Ser Ile Ai-g Asn Gly 7hr Tyr Asn Tyr Pro Gin Tyr Ser Glu
Glu Ala 500505510 Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Len Glu Ser
Ile Gly 515520525  PCT/CA2010/000983  1hr Tyr Gin Ile Leu Ser Ile Tyr Ser
Thr Val Ala Ser ger Leu Ala 530535540 Leu Ala Ile Met Met Ala Gly Leu Ser
Leu Trp Met Cys Ser Asn Gly 545550555560 Ser Leu Gin Cys Arq Ile Cys Ile
565 <210> 82 <211> 572 <212> PRT <213> Artificial Sequence 



<220> <223> Synthesized Amino acid translation of coding sequence in
construct 696 expression cassette <400> 82 Met Ala Lys Asn Val Ala Ile Fhe
Cly Leu Leu Phe Ser Leu Len Val 151015 Leu Val Pro Ser Gin Ile Phe Ala Asp
Thr Ile Cys Ile Cly Tyr His 202530 Ala ASE Asn Ser Thr Asp Thr Val Asp Thr
Val Leu Giu Lys Asn Val 354045 Thr Val Thr His Ser Val Asn Len Leu Clu Asp
Ser His Asn Gly Lys 505560 Leu Cys Len Leu Lys Gly Ile Ala Fro Leu Gin Leu
Cly Asn Cys Ser 65707580 Val Ala Gly Trp Ile Len Gly Asn Pro Glu Cys Giu
Leu Leu Ile Ser 859095 Lys Glu ger Trp Ser Tyr Ile Val Clu Thr Fro Asn Fro
Glu Asn Gly 100105110 TUr Cys Tyr Pro Gly Ser Phe Asn Asp Tyr Glu Glu Leu
Lys His Leu 115120125 Leu Ser Arg Ile Asn His Phe Glu Lys Ile Gin Ile Ile
Pro Lys Ser 130135140 Ser Trp Ser Asp His Glu Ala Ser Ser Gly Val Ser Ser
Ala Cys Pro 145150155160 Tyr Leu Gly ger Pro Ser Fhe Phe Arq Asn Val Val
Trp Leu Ile Lys 165170175 Lys Asn Ser Tin Tyr Pro Thr Ile Lys Lys Ser Tyr
Asp Asn Thr Asn 180185190 Cln Glu Asp Leu Len Val Leu Trp Gly Ile His His
Pro Asp Asp Ala 195200205 Ala Giu Gln Thr Arq Leu Tyr Gin Asn Pro Thr Thr
Tyr Ile Ser Ile  210215220 Gly Thr Ser Thr Leu Asn Gin Arg Leu Val Pro Lys
Ile Ala Thr Arg 225230235240 Ser Lys Val Asn Ply Gin Ser Gly Arg Met Glu
Phe Phe Trp Thr Ile 245250255 Leu Lys Pro Asa Asp Ala Ile Asn Phe Slu Ser
Asn Gly Asa She Ile 260265270 Ala Pro Glu Tyr Ala Tyr Lys Ile Val Lys Lys
Ply Asp Ser Ala Ile 275280285 Ile Thr Ser Asn Ala Pro Met Asp Glu Cys Asp
Ala Lys Cys Gin Thr 290295300 Pro Gin Sly Ala Ile Asa Ser Ser Leu Pro Phe
Gin Asn Val His Pro 305310315320 Val Thr Ile Sly Glu Cys Pro Lys Tyr Val
Arg Ser Ala Lys Leu Arg 325330335 Met Val Thr Gly Leu Arg Asn Ile Pro Ser
Ile Gin Ser Arg Giy Leu 340345350 Phe Gly Ala Ile Ala Sly Phe Ile Slu Gly
Gly Trp Thr Sly Met Val 355360365 Asp Gly Trp Tyr Sly Tyr His His Gin Asn
Glu Gin Gly Ser Sly Tyr 370375380 Ala Ala Asp Gin Lys Ser Thr Gin Asa Ala
Tie Asn Gly Ile Thr Asn 



385390395400 Lys Val Asn Ser Val Ile Glu Lys Met Asa Thr Gln Phe Thr Ala
Val 405410415 Gly Lys Slu Phe Asn Lys Leu Glu Arg Arg Net Glu Asn Leu Asn
Lys 420425430 Lys Val Asp Asp Gly Phe Leu Asp Ile Trp Thr Tyr Asn Ala Glu
Leu 435440445 Thu Val Leu Leu Glu Asn Slu Arg Thr Leu Asp Phe His Asp Ser
Asa 450455460 Val Lys Asn Leu Tyr Gin Lys Val Lys Ser Gin Leu Lys Asn Asia
Ala 465470475480 Lys Glu Ile Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys
Asn Asn 485490495 Giu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr Asp Tyr Pro
Lys Tyr 500505510 Ser Slu Glu Ser 7.ys Leu Asn Arg Slu Lys Ile Asp Gly Val
Lys Leu 515520525 flu Ser Met Gly Val Tyr Gin Ile Leu Ala Ile Tyr Ser Thr
Val Ala 530535540  PCT/CA2010/000983  Ser Ser Leu Vol Leu Leu Vol Ser Leu
Gly Ala Ile Ser Phe Trp Met 545550555560 Cys Ser Asn Gly Ser Leu Gin Cys
Arg Ile Cys Ile 565570 <210> 83 <211> 575 <212> PAT <213> Artificial
Sequence <220> <223> Synthesized amino acid translation of coding sequence
in construct 737 expression cassette <400> 83 Net Ala Lys Asn Val Ala Ile
Phe Gly Leu Leu Eke Her Leu Leo Vol 151015 Leu Val Pro Ser Gin Ile Phe Ala
Gin Lys Lou Pro Gly Asn Asp. Asn 2025 Ser Thr Ala Thr Lou Cys Lou Gly His
His Ala Vol Pro Asn Sly Thr 354045 Ile Vol Lys Thr Ile Thr Asn Asp Gin Ile
Glu Val Thr Asn Ala Thr 505560 Glu Leo Val Gin Ser Ser Ser Thr Gly Glu Ile
Cys Asp Ser Pro His 657075eo Gin :le Lou Asp Sly Glu Asn Cys Thr Lou Ile
Asp Ala Lou Leu Gly 859095 Asp Pro Gin Cys Asp Gly The Gin Asn Lys Lys Trp
Asp Leu The Val 100105110 Gln Arg Ser Lys Ala Tyr Ser Asn Cys Tyr Pro Tyr
Asp Vol Pro Asp 115120125 Tyr Ala Ser Lou Arg Ser Lou Val Ala Ser Her Sly
Thr Lou Glu Eke 130175140 Asn Asn Glu Ser Phe Asn Trp Thr Sly Vol Thr Gin
Asn Gly Thr Her 145150155160 Ser Ala Cys Ile Are Arg Ser Asn Rsn Ser ?he
Phe Ser Arg Leu Asn 165170175 Trp Lou Thr His Lou Lys Phe Lys Tyr Pro Ala
Leu Asn Val Thr Net 180185190 



Pro Asn Asn Glu Lys Phe Asp Lys Leu Tyr Ile Trp Cly Vol His His 195200205
Pro Cly Thr Asp. Asn Asp. Sin Ile Phe Leu Tyr Ala Gin Ala Ser Gly 210215220
Arg Ile Thr Vat Ser Thr Lys Arg Ser Gin Gin Thr Vol Ile Pro Asn
225230235240 Ile Gly Ser Arg Pro Arg Val Arg Asn Ile Pro Ser Arg Ile Ser
Ile 245250255 Tyr Trp Thr Ile Val Lys Pro Gly Asp Ile Leu Leu Ile Asn Set
Thr 260265270 Gly Asn Leu Ile Ala Pro Arg Gly Tyr Phe Lys Ile Arg Ser Gly
Lys 275280285 Ser Ser Ile Met Arg Ser Asp Ala Pro Ile Gly Lys Cys Asn Ser
Glu 290295300 Cys Ile Thr Pro Asn Gly Set Ile Pro Asn Asp Lys Pro Phe Gin
Asn 305310315320 Val Asn Arg Ile Thr Tyr Gly Ala Cys Pro Arg Tyr Val Lys
Gin Asn 325330335 Thr Leu Lys Leu Ala 7hr Gly Met Arg Asn Val Pro Glu Lys
Gin 7hr 340345350 Arg Gly Ile Phe Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly
Trp Glu 355360365 Gly Met Val Asp Gly Trp Tyr Gly Phe Arg His Gin Asn Ser
Glu Gly 370375380 Ile Gly Gin Ala Ala Asp Leu Lys Ser Thr Gin Ala Ala Ile
Asp Gin 385390395400 Ile Asn Gly Lys Leu Asn Arg Leu Ile Gly Lys Thr Asia
Glu Lys Phe 405410415 His Gin Ile Glu Lys Glu Phe Ser Glu Val Glu Gly Arg
Ile Gin Asp 420425430 Len Glu Lys Tyr Val Cie Asp Thr Lys Ile Asp Len Trp
Ser Tyr Asn 435440445 Ala Glu Leu Le u Val Ala Leu Glu Asn Gin His Thr Ile
Asp Leu Thr 450455460 Asp Ser Glu Met Asn Lys Leu Phe Glu Lys Thr Lys Lys
Gin Leu Arg 465470475480 Glu Asn Ala Glh Asp Met Gly Asn Gly Cys Phe Lys
Ile 7yr His Iys 485490495 Cys Asp Asn Ala Cy:, Ile Gly Ser Ile Arg Asn Gly
Thr Tyr Asp His 500505510 Asp Val Tyr Arg Asp Glu Ala Len Asn Asn Arg ?he
Glr Ile Lys Gly 515520525 Val Glu Leu Lys Ser Ile Gly Thr Tyr Gin Ile Leu
Ser Ile Tyr Ser 530535540 Thr Val Ala Ser Set Leu Ala Leu Ala Ile Met Met
Ala Gly Leu Ser 545550555560  PCT/CA2010/000983  Leu Trp Met Cys Her Asn
Sly Ser Leu Gin Cys Arg Ile Cys Ile 565570575 <210> 84 <211> 593 <212> PAT
<213> Artificial Seanence 



<220> <223> Synthesized amino acid translation of coding sequence in
construct 745 expression cassette <400> 84 Met Ala Lys Asn Vol Ala Ile Phe
Gly Len Len Phe Ser Len Len Val 151015 Len Val Pro Ser Gin Ile Phe Ala Asp
Arg Ile Cys Thr Sly Ile Thr 202530 Ser Ser Asn Ser Pro His Val Val Lys Thr
Ala Thr Gin Gly Gin Val 354045 Asn Val Thr Gly Val Ile Pro Len Thr Thr Thr
Pro Thr Lys Ser Tyr 505560 Phe Ala Asn Len Lys Gly Thr Arg Thr Arg Gly Lys
Leu Cys Pro Asp 65707580 Cys Len Asn Cys Thr Asp Len Asp Val Ala Len Gly
Arg Pro Met Cys 859095 Val Gly Thr Thr Pro Ser Ala Lys Ala Ser Ile Leu His
Glu Val Lys 100105110 Pro Val Thr Ser Gly Cys Phe Pro Ile Met His Asp Arg
Thr Lys Ile 115120125 Arg Gin Len Pro Asn Len Len Arg Gly Tyr Gin Asn Ile
Arg Leu Ser 130135140 Thr Gin Asn Val Ile Asp Ala Gin Lys Ala Pro Gly Gly
Pro Tyr Arg 145150155160 Leu Gly Thr Her Gly Ser Cys Pro Asn Ala Thr Ser
Lys Ser Gly ?he 165170175 Phe Ala Thr Met Ala Trp Ala Val Pro Lys Asp Asn
Asn Lys Asn Ala 180185190 Thr Asn Pro Len Thr Val Glu Val Pro Tyr :le Cys
Thr Gin Sly Gin 195200205 Asp Gin Ile Thr Val Trp Sly Phe His Her Asp Asn
Lys Thr Gin Met 210215220 Lys Asn Len Tyr Gly Asp Ser Asn Pro Gin Lys Phe
Thr Her Her Ala 225230235240 Asn Sly Val Thr Thr His Tyr Val Her Gin :le
Sly Ser Phe Pro Asp  245250255 Gin Thr Glu Asp Gly Gly Leu Pro Gin Ser Gly
Arg Ile Val Val Asp 260265270 Tyr Met Met Gin Lys Pro Gly Lys Thr Gly Thr
Tie Val Tyr Gin Arg 275280285 Gly Val Leu Leu Pro Gin Lys Val Trp Cys Ala
Ser Gly Arg Ser Lys 290295300 Val Ile Lys Gly Ser Leu Pro Leu Ile Gly Glu
Ala Asp Cys Leu His 305310315320 Glu Lys Tyr Gly Gly Leu Asn Lys Ser Lys
Pro Syr Tyr Thr Gly Glu 325330335 His Ala Lys Ala ?le Gly Asn Cys Pro Tie
Trp Val Lys 'Air Pro Len 340345350 Lys Len Ala Asn Gly Thn Lys Tyr Arg Pro
Pro Ala Lys Len Leu Lys 355360365 Glu Arg Gly Phe Phe Sly Ala Ile Ala Gly
Phe Leu Glu Cly Gly Trp 370375380 Glu Sly Met Ile Ala (fly Trp His Gly Tyr
Thr Ser His Gly Ala His 



385390395400 Gly Val Ala Val Ala Ala Asp Leu Lys Ser Thr Gln Glu Ala Tle
Asn 405410415 Lys Ile Thr Lys Asn Len Asn Ser Leu Ser Glu Leu Glu Val Lys
Asn 420425430 Leu Gin Arg Leu Ser Cly Ala Met Asp Glu Leu His Asn Glu Ile
Leu 435440445 Glu Leu Asp Glu Lys Val Asp Asp Leu Arg Ala Asp ?hr Ile Ser
Ser 450455460 Gin Ile Glu Leu Ala Val Leu Lou Ser Asn Glu Gly Ile Tie Asn
Ser 465470475480 Glu Asp Glu His Len Leu Ala Leu Glu Arg Lys Len Lys Lys
Met Leu 485490495 Gly Pro Ser Ala Val Gin Ile Gly Asn Gly Cys Phe Glu Thr
Lys His 500505510 Lys Cys Asn Gin Thr Cys Leu Asp Arg Ile Ala Ala Gly Thr
Phe Asn 515520525 Ala Gly Glu Phe Ser Leu Pro Thr Phe Asp Ser Leu Asn Ile
Thr Ala 530535540 Ala Ser Leu Asn Aso Asp Gly Leu Asp Asn Tyr Gin Ile Leu
Set Ile 545550555560 Tyr Ser Thr Val Ala Sot Ser Leu Ala Leu Ala Ile Met
Met ALa Gly 565670575  PCT/CA2010/000983 Leu Sec Leu rp Met Cys Set Asn Gly
Set Leu Gin Cys Arg Ile Cys 580585590 Ile <210> es <211> 405  212> DNA
213> Artificial Sequence <220> <223> Synthesized SacI-Plasto 3(prime)U1a
sequence <400> 85 gagctctaag ttaaaatgct tcttcgtctc ctatttataa tatggtttgt
tattgttaat60 tttgttcttg tagaagagct taattaatcg ttgttgttat gaaatactat
ttgtatgaga120 tgaactggtg taatgtaatt catttacata agtggagtca qaatcagaat
gtttcctcca180 taactaacta gacatgaaga cctgccgcgt acaattgtct tatatttgaa
caactaaaat240 tgaacatctt ttgccacaac tttataagtg gttaatatag ctcaaatata
tggtcaagtt300 caatagatta ataatggaaa tatcagttat cgaaattcat taacaatcaa
cttaacqtta360 ttaactacta attttatatc atcccctttg ataaatgata gtaca405 <210> 86
<211> 1718 <212> DNA <213> Artificial Sequence <220> <223> Synthesized FT'
sp - A/California/04/09    agatcttcgc acacagtact ataacgggaa ttgctggctg
cctacattgt attatgagqa tccccaagac ctcatgctgg cat acccaaa ggggcattca  



tgacacatta agaaaagaat actatgcaaa gatoctggga gqaaacacct gctaagagag
aaqttcatgg agcaaaaagc gctcagcaaa ccatccatct  tgtataggtt gtaacagtaa
ctaagagggq aatccagagt aqttcagaca caattaagct cccaatcatg ttctacaaaa
tcctacatta actagtgctq  atcatgcgaa cacactctgt tagccccatt gtgaatcact
atggaacgtg cagtgtcatc actcgaacaa atttaatatq atgataaagg accaacaaag
caattcaaca taaccttcta gcatttgggt ctccacagca ttacccagga atttgaaagq
aggtgtaacg gctagttaaa gaaagaagtc tctctatcag  gacactgtag gaagacaagc
aaatgtaaca agotcatggt gatttcatcg tttgagatat gcagcatgtc aaaggaaatt
ctcgtgctat aatgcagata        PCT/CA2010/000983 catatgtttt tgtggggtca
tcaagataca gcaagaagtt caagccggaa atagcaataa 720 gacccaaagt gagggatcaa
gaagggagaa tgaactatta ctggacacta gtagagccgg 780 gagacaaaat aacattcgaa
gcaactggaa atctagtggt accgagatat gcattcgcaa 840 tggaaagaaa tgctggatct
ggtattatca tttcagatac accagtccac gattgcaata 900 caacttgtca aacacccaag
ggtgctataa acaccagcct cccatttcag aatatacatc 960 cgatcacaat 



tggaaaatgt ccaaaatatg taaaaagcac aaaattgaga ctggccacag 1020 gattgaggaa
tatcccgtct attcaatcta gaggactatt tggggccatt gccggtttca 1080 ttgaaggggg
gtggacaggg atggtagatg gatggtacgg ttatcaccat caaaatgagc 1140 aggggtcagg
atatgcagcc gacctgaaga gcacacagaa tgccattgac gagattacta 1200 acaaagtaaa
ttctgttatt gaaaagatga atacacagtt cacagcagta ggtaaagagt 1260 tcaaccacct
ggaaaaaaga atagagaatt taaataaaaa agttgatgat ggtttcctgg 1320 acatttggac
ttacaatgcc gaactgttgg ttctattgga aaatgaaaga actttggact 1380 accacgattc
aaatgtgaag aacttatatg aaaaggtaag aagccagcta aaaaacaatg 1440 ccaaggaaat 



tggaaacggc tgctttgaat tttaccacaa atgcgataac acgtgcatgg 1500 aaagtgtcaa
aaatgggact tatgactacc caaaatactc agaggaagca aaattaaaca 1560 gagaagaaat
agatggggta aagctggaat caacaaggat ttaccagatt ttggcgatct 1620 attcaactgt
cgccagttca ttggtactgg tagtctccct gggggcaatc agtttctgga 1680 tgtgctctaa
tgggtctcta cagtgtagaa tatgtatt   1718  <21C> 87 <211> 573 <212> PRT <213>
Artificial Sequence <22C> <223> Synthesized PDI sp - A/California 04/09
<400> 87 Met Ala Lys Asn Val Ala Ile Phe Sly Lou Leu Phe Ser Leu Leu Val 1
1015 Leu Val Pro Ser Gln Ile ?he Ala Asp Thr Leu Cys Ile Sly Tyr His 202530
Ala Asn Asn Ser Thr Asp flit Val Asp Thr Val Leu Glu Lys Asn Val 3590 Thr
Val Thr His Set Val Asn Leu Lou Clu Asp Lys His Asn Sly Lys 505560 Lou Cys
Lys Lou Arg Sly Val Ala Pro Leu His Leu Gly Lys Cys Asn 65707580
PCT/CA2010/000983  Ile Ala Gly Trp Ile Leu Gly Asn 2ro Glu Cys Giu Ser Leu
Ser Thr 859095 Ala Ser Ser Trp Ser Tyr Ile Val Glu 7hr Pro Ser Set Asp Asn
Gly 



100105110 Thr Cys Tyr Pro Gly Asp Phe Tie Asp Tyr Glu Glu Leu Arg Giu Sin
115120125 Leu Ser Ser Val Ser Ser Phe Giu Arg Phe Glu Ile Phe Pro Lys Thr
130135140 Ser Ser Trp Pro Asn His Asp Ser Asn Lys Gly Val Thr Ala Ala Cys
145150155160 Pro His Ala Gly Ala Lys Ser Phe Tyr Lys Asn Leu Ile Trp Leu
Val 165170175 Lys Lys Gly Asn Ser Tyr Pro Lys Leu Ser Lys Ser Tyr Ile Asn
Aso 180185190 Lys Gly Lys Glu Val Leu Val Leu Tru Gly Tie His His Pro Ser
Thr 195200205 Set Ala Asp Gin Gln Sec Leu Tyr Gin Asn Ala Asp Thr Tyr Val
Phe 210215220 Val Gly Ser Ser Arg Tyr Set Lys Lys Phe Lys Pro Glu Ile Ala
Ile 225230235240 Arg Pro Lys Val Arg Asp Gin Glu Gly Arg Met Asn Tyr Tyr
Trp Thr 245250255 Leu Val Glu Pro Gly Asp Lys Ile Thr Phe Glu Ala Thr Gly
Asn Leu 260265270 Val Val Pro Arg Tyr Ala Phe Ala Net Glu Arg Asn Ala Gly
Ser Gly 275280285 Ile Tie Ile Ser Asp Thr Pro Val His Asp Cys Asn Thr Thr
Cys Gin 290295300 Thr Pro Lys Gly Ala Ile Asn Thr Ser Leu Pro Phe Gin Asn
Ile His 305310315320 Pro Ile Thr Ile Gly Lys Cys Pro Lys Tyr Val Lys Ser
Thr Lys Leu 325330335 Arg Leu Ala 7hr Gly Leu Arg Asn Ile Pro Ser Ile Gln
Ser Arg Gly 340345350 Leu Phe Gly Ala Ile Ala Gly Phe Tie flu Gly Gly Trp
Thr Gly Met 355360365 Val Asp Gly Tru Tyr Gly Tyr His His Gln Asn Glu Gin
Sly Ser Gly 370375380 Tyr Ala Ala Asp Leu Lys Ser Thr Gin Asn Ala Ile Asp
Giu Ile Thr 385390395400 Asn Lys Val Asn Set Val Tie Glu Lys Met Asn Thr
Sin Phe Thr Ala  405410415 Val Gly Lys Clu Phe Asn His Leo Clu Lys Arg Ile
Glu Asn Leo Asn 420425430 Lys Lys Val Asp Asp Gly Phe Leu Asp Ile Trp Thr
Tyr Asn Ala Glu 435440445 Leu Leu Val Leu Leu Glu Aso Glu Arg Thr Leu Asp
Tyr His Asp Ser 450455460 Asn Val Lys Asn Leu Tyr Glu Lys Val Arg Ser Gin
Leu Lys Asn Asn 465470475480 Ala Lys Glu Ile Gly Asn Gly Cys Phe Glu Phe
Tyr His Lys Cys Asp 485490495 Asn Thr Cys Met flu Set Val Lys Asn Gly Thr
Tyr Asp Tyr Pro Lys 500505510 Tyr Set Glu Glu Ala Lys Leu Asn Arg Glu Glu
Ile Asp Gly Val Lys 



515520525 Leu Glu Ser Ihr Arg Ile Tyr Gin Ile Leu Ala Ile Tyr Set Thr Val
530535540 Ala Set Set leu Val Leo Val Val Set Leo Gly Ala Ile Ser Phe Trp
545550355560 Met Cys Set Asn Gly Set Leu Gln Cys Arg Ile Cys :le o65570
<210> 88 <211> 747 <212> DNA <21:3> Artificial Sequence <220> <223>
Synthesized 2X355 promoter sequence <400> 88 gtcaacatgg tggaqcacga
cacacttgtc tactccaaaa atatcaaaga tacagtctca60 gaagaccaaa gggcaattga
gacttttcaa caaagggtaa tatccggaaa cctcctcgga120 ttccattgcc cagctatctg
tcactttatt gtgaagatag tggaaaagga aggtggctcc180 tacaaatgcc atcattgcqa
taaaggaaag gccatcgttg aagatgcctc tgccqacagt240 ggtoccaaag atggaccocc
acccacqaqg agcatcgtgg aaaaagaaga cgttccaacc300 acgtcttcaa agcaagtgga
ttgatgtgat aacatggtgg agcacgacac acttgtctac360 tccaaaaata tcaaagatac
agtctcagaa gaccaaaggg caattgagac ttttcaacaa420 agggtaatat ccggaaacct
cotaggattc cattgcccag ctatctgtca ctttattgtg480 aagatagtgg aaaaggaagg
tggctoctac aaatgccatc attgcgataa aggaaaggcc540 atcgttgaag atgcctotgc
cgacagtggt cccaaagatg gaccoccacc cacqaggagc600  atcatgoaaa aagaagacgt
tccaaccacg tottcaaauc aagtggattu atgtgatatc PCT/CA2010/000983 660
tccactgacg taaggaatga cgcacaatcc cactatcctt cgcaaaaccc ttcctctata 720
taaagaagtt catttcattt agaaagu   747 <210>39    <211>43    <212>9NA
<213>Artificial Sequence    <220> 



<223>Synthesized PacI-MCS-2X35S.c    <400>69 aattgttaat taagtcqaca
agcttgcatg cctqcaggtc aac  43 <210>90    <211>48    <212>DNA
<213>Artificial Sequence    <220>    <223>Synthesized CPMV
5(prime)UTR-2X355.r    <400>90 tcaaaaccta ttaagatttt aatacctctc caaatgaaat
gaacttcc  48  <210> 91 <211> 49 <212> DNA <213> Artificial Sequence <220>
<223> Synthesized 2X35S-CP5IV 5(orime)137.R.c <400> 91 ttggagaggt
attaaaatct taataguttt tgataaaagc gaacgtggu49 <210> 92 <211> 44 <212> 2NA
<213> Artificial Sequence <220> <223> Synthesized ApaI-M prot.r <400> 92
tctccatggg cccgacaaat ttgagcagaa tatacagaaq ctta44 <210> 93 



<211> 3580 <212> 9NA <213> Artificial Sequence <220> <223> Synthesized
Construct 747, from Pad I to AscI <400> 93 ttaattaagt cgacaaactt gcatgcctoc
aggtcaacat qqtqqaqcac gacacacttg60        PCT/CA2010/000983 tctactccaa
aaatatcaaa gatacagtct cagaagacca aagggcaatt gagacttttc 120 aacaaagggt
aatatccgga aacctectog gattccattg cccagctatc tgtcacttta 180 ttgtgaagat
agtggaaaag gaaggtggct cctacaaatg ccatcattgc gataaaggaa 240 aggccatcgt
tgaagatgcc tctgccgaca gtggtcccaa agatggaccc ccacccacga 300 ggagcatcgt
ggaaaaagaa gacgttccaa ccacgtottc aaagcaagtg gattgatgtg 360 ataacatggt
ggagcacgac acacttgtct 



actccaaaaa tatcaaagat acagtctcag 420 aagaccaaag ggcaattgag acttttcaac
aaagggtaat atccggaaac ctcctcggat 480 tccattgccc agctatctgt cactttattg
tgaagatagt ggaaaaggaa ggtggctect 540 acaaatgcca tcattgcgat aaaggaaagg
ccatcgttga agatgcctct gccgacagtg 600 gtcccaaaga tggaccocca cccacgagga
gcatcgtgga aaaagaagac gttccaacca 660 cgtcttcaaa gcaagtggat tgatgtgata
tctccactga cgtaagggat gacgcacaat 720 cccactatcc ttcgcaagac cottcctcta
tataaggaag ttcatttcat ttggagaggt 780 attaaaatct taataggttt tgataaaagc
gaacgtgggg aaacccgaac caaaccttct 840 



tctaaactct ctctcatctc tcttaaagca aacttctctc ttgtctttct tgcgtgagcg 900
atcttcaacg ttgtcagatc gtgcttoggc accagtacaa cgttttcttt cactgaagcg 960
aaatcaaaga tctctttgtg gacacgtagt goggcgccat taaataacgt gtacttgtcc 1020
tattcttgtc ggtgtggtct tgggaaaaga aagottgctg gaggctgctg ttcagcccca 1080
tacattactt gttacgattc tgctgacttt cggcgggtgc aatatctcta cttctgcttg 1140
acgaggtatt gttgcctgta cttctttctt cttcttcttg ctgattggtt ctataagaaa 1200
tctagtattt tctttgaaac agagttttcc cgtggttttc gaacttggag aaagattgtt 1260
aagottctgt atattctgcc caaatttgtc gggcccatgg 



cgaaaaacgt tgcgattttc 1320 ggcttattgt tttctcttct tgtgttggtt ccttctcaga
tottcgctga tcgaatctgc 1380 actggaataa catcttcaaa ctcacctcat gtggtcaaaa
cagccactca aggggaggtc 1440 aatgtgactg gtgtgatacc actaacaaca acaccaacaa
aatottattt tgcaaatctc 1500 aaaggaacaa ggaccagagg gaaactatgc ccagactgtc
tcaactgcac agatctggat 1560 gtggctttgg gcagaccaat gtgtgtgggg accacacctt
cggcgaaggc ttcaatactc 1620 cacgaagtca aacctgttac atccgggtgc tttcctataa
tgcacgacag aacaaaaatc 1680 aggcaactac ccaatcttct cagaggatat gaaaatatca
ggctatcaac ccaaaacgtc 1740 atcgatgcgg 



aaaaggcacc aggaggaccc tacagacttg gaacctcagg atcttgccct 1800 aacgctacca
gtaagagcgg atttttcgca acaatggctt gggctgtccc aaaggacaac 1860 aacaaaaatg
caacgaaccc actaacagta gaagtaccat acatttgtac agaaggggaa 1920  gaccaaatca
ctgtttgggg gttccattca gataacaaaa cccaaatgaa gaacctctat1980 ggagactcaa
atcctcaaaa gttcacctca tctgctaatg gagtaaccac acactatgtt2040 tctcagattg
gcagcttccc agatcaaaca gaagacggag gactaccaca aagcggcagg2100 attgttgittg
attacatgat gcaaaaacct gggaaaacag gaacaattgt ctaccaaaga2160 ggtgttttgt
tgcctcaaaa ggtgtggtgc gcgagtggca ggagcaaagt aataaaaggg2220 tccttgcctt
taattggtga agcagattgc cttcatgaaa aatacggtgg attaaacaaa2280 agcaagcctt
actacacagg agaacatgca aaagccatag gaaattgccc aatatgggtg2340 aaaacacctt
tgaagctcqc caatggaacc aaatatagac ctcctgcaaa actattaaag2400 gaaaggggtt
tcttcggagc tattgctggt ttcctagaag gaggatggga aggaatgatt2460 gcaggctggc
acggatacac atctcacgga gcacatggag tggcagtggc ggcggacctt2520 aagagtacgc
aagaagctat aaacaagata acaaaaaatc tcaattcttt gagtgagcta2580 gaagtaaaga
atcttcaaag actaagtggt gccatggatg aactccacaa cgaaatactc2640 gagctggatg
agaaagtgga tgatctcaga gctgacacta taagctcgca aatagaactt2700 gcagtcttgc
tttccaacga aggaataata aacagtgaag atgagcatct attggcactt2760 gagagaaaac
taaagaaaat gctgggtccc tctgctgtag agataggaaa tggatgcttc2820 gaaaccaaac
acaagtgcaa ccagacctgc ttagacagga tagctgctgg cacctttaat2880 gcaggagaat
tttctctccc cacttttgat tcactgaaca ttactgctgc atctttaaat2940 gatgatggat
tggataacta ccaaatactg tcaatttatt caacagtggc gagttcccta3000 gcactggcaa
tcatgatggc tggtctatct ttatggatgt gctccaatgg atcgttacaa3060 tgcagaattt
gcatttaaag gcctattttc tttagtttga atttactgtt attcggtgtg3120 catttctatg
tttggtgagc ggttttctgt gctcagagtg tgtttatttt atgtaattta3180 atttctttgt
gagctcctgt ttagcaggtc gtcccttcag caaggacaca aaaagatttt3240 aattttatta
aaaaaaaaaa aaaaaaagac cgggaattcg atatcaagct tatcgacctg3300 cagatcgttc
aaacatttgg caataaagtt tcttaagatt gaatcctgtt gccggtcttg3360 cgatgattat
catataattt ctgttgaatt acgttaagca tgtaataatt aacatgtaat3420 gcatgacgtt
atttatgaga tgggttttta tgattagagt cccgcaatta tacatttaat3480 acgcgataga
aaacaaaata tagcgcgcaa actaggataa attatcgcgc gcggtgtcat3540 ctatgttact
agattctaga gtctcaagct tcggcgcgcc3580 <210> 94 <211> 569 <212> PRT <213>
Artificial Sequence  PCT/CA2010/000983  



<220> <223> Synthesized Influenza B virus B/Florida/4/2006 <400> 94 Asp Ara
Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val Val 151015 Lys Thr Ala
Thr Gin Gly Glu Val Asn Val Thr Cly Val Ile Pro Leu 202530 Thr Thr Thr Pro
Thr Lys Ser Tyr Phe Ala Asn Leu Lys Gly Thr Arg 354045 Thr Arg Gly Lys Leu
Cys Pro Asp Cys Leu Asa Cys Thr Asp Leu Asp 505560 Val Ala Leu Gly Arg Pro
Met Cys Val Gly Thr Thr Pro Ser Ala Lys 65707580 Ala Ser Ite Leu His Glu
Vat Lys Pro Val Thr Ser Gly Cys Phe Pro 859095 fie Met His Asp Arg Thr Lys
Ile Arg G1n Leu Pro Asn Leu Leu Arg 100105110 Gly Tyr Glu Asn Ile Arg Leu
Ser Thr Gin Asa Val Ile Asp Ala Glu 115120125 Lys Ala Pro Gly Gly Pro Tyr
Arg Leu Gly Thr Ser Gly Ser Cys Pro 130135140 Asn Ala Thr Ser Lys Ser Gly
Phe Phe Ate. Thr Met Ata Trp Ala Val 145150155160 Pro Lys Asp Asn Asn Lys
Asn Ala Thr Asn Pro Leu Thr Val Clu Val 165170175 Pro Tyr Ile Cys Thr Gtu
Gly Glu Asp Gin Ile Thr Val Trp Gly Phe 180185190 His Ser Asp Asp Lys Thr
Gin Met Lys Asn Leu Tyr Gly Asp Ser Asn 195200205 Pro Gin Lys Phe Thr Ser
Ser Ala Asn Gly Val Thr Thr His Tyr Val 210215220 Ser Gin Ile Gly Ser. Phe
Pro Asp Gin Thr Glu Asp Gly Gly Leu Pro 225230235240 Gln Set Gly Arg Ile
Val Vat Asp Tyr Met Met Gin Lys Pro Gly Lys 245250255 Thr Gly Tar Ile Val
Tyr Gln Arg Gly Val Led Leu Pro Gin Lys Val 260265270 Trp Cys Ala Ser Gly
Arc Ser Lys Val Ile Lys Gly Ser Led Pro Leu 275280285 Ile Cly Glu Ala Asp
Cys Leu His Clu Lys Tyr Gly Gly Leu Asn Lys  290295300 Ser Lys Pro Tyr Tyr
Thr Gly Glu His Ala Lys Ala Ile Gly Asn Cys 305310315320 2-so Ile Tzds Val
Lys Thr Pro Leu Lys Leu Ala Asn Gly Thr Lys Tyr 325330335 Arg Pro Pro Ala
Lys Leu Leu Lys Glu Arg Gly Phe Phe Gly Ala Ile 340345250 Ala Gly Phe Leu
Glu Gly Gly Trp Glu Gly Net Ile Ala Gly Trp His 355360365 Gly Tyr Thr Ser
His Gly Ala His Gly Val Ala Val Ala Ala Asp Leu 370375380 Lys Ser Thr Gln
Glu Ala Ile Asn Lys Ile Thr Lys Asn Leu Asn Ser 



385390395400 Leu Ser Glu Leu Glu Val Lys Asn Leu Gin Arg Leu Ser Gly Ala
Met 405410415 Asp Glu Leu His Asn Glu Ile Leu Glu Leu Asp Glu Lys Val Asp
Asp 420425430 Leu Arg Ala Asp Thr Ile Ser Ser Gln Ile Glu Leu Ala Val Leu
Leu 435440445 Ser Asn Glu Gly Ile Ile Asn Ser Glu Asp Glu His Leu Leu Ala
Leu 450455460 Glu Arg Lys Leu Lys Lys Met Leu Gly Pro Ser Ala Val Glu Ile
Gly 465470475480 Asn Gly Cys Phe Glu Thr Lys His Lys Cys Asn Gin Thr Cys
Leu Asp 485490495 Arg Ile Ala Ala Gly Ghr 2he Asn Ala Gly Glu 2he Ser Leu
P-884) Thr 500505510 Phe Asp Ser Leu Asn Ile Thr Ala Ala Ser Leu Asa Asp
Asp Gly Leu 515520525 Asp Ass His Th-L- Ile Leu Leu Ty z- Tyr Ser Th-L- Ala
Ala Se z- Ser Leu 530535540 Ala Val Thr Leu Met Leu Ala Ile Phe Ile Val Tyr
Met Val Ser Arg 545550555560 Asp Asn Val Ser Cys Ser Ile Cys Leu 565 <210>
95 <211> 570 <212> PRT <213> Artificial Sequence <220> <223> Synthesized
Influenza R virus R/Malaysia/2506/2004  PCT/CA2010/000983  <400> 95 Asp Arg
Ile Cys Thr Gly Ile ?hr Ser Ser Asn Ser Pro His Val Val 151015 Lys Thr Ala
Thr Gin Cly Glu Val Asn Val Thr Gly Val Ile Pro Leu 202530 Thr Thr Thr Pro
Thr Lys Ser His Phe Ala Asn Leu Lys Gly Thr Glu 354045 Thr Arg Gly Lys Leu
Cys Pro Lys Cys Leu Asn Cys Thr Asp Leu Asp 505560 Val Ala Leu Sly Arg Pro
Lys Cys Thr Cly Asn Ile Pro Ser Ala Arg 65707580 Val Ser Ile Leu His Slu
Val Arg Pro Val Thr Ser Sly Cys Phe Pro 859095 Ile Met His Asp Arg Thr Lys
Ile Arg Gin Leu Pro Lys Leu Leu Arg 100105110 Gly Tyr Glu His Ile Arg Leu
Ser Thr His Asn Val Ile Asn Ala Glu 115120125 Asn Ala Pro Cly Sly Pro Tyr
Lys Ile Gly Thr Ser Gly Ser Cys Pro 130135140 Asn Val Thr Asn Cly Asn Gly
Phe Phe Ala Thr Met Ala Trp Ala Val 145150155160 Pro Lys Asn Asp Asn Asn
Lys Thr Ala Thr Asn Ser Leu Thr Ile Glu 165170175 Val Pro Tyr Ile Cys Thr
Glu Gly Clu Asp Gln Ile Thr Val Trp Gly 



180185190 Phe His Ser Asp Asn Glu Thr Gin Met Ala Lys Leu Tyr Gly Asp Ser
195200205 Lys Pro Gin Lys Phe ?hr Ser Ser Ala Asn Gly Val ?hr Thr His Lyr
210215220 Val Ser Gin Ile Gly Gly Phe Pro Aso Gin Thr Glu Asp Gly Gly Leu
225230235240 Pro Gln Ser Gly Arg Ile Val Val Asp Tyr Net Val Sin Lys Ser
Sly 245250255 Lys Thr Gly Thr Ile Thr Tyr Sln Arg Sly Ile Leu Leu Pro Gin
Lys 260265270 Val Trp Cys Ala Ser Gly Arg Ser Lys Val Ile Lys Cly Ser Leu
Pro 275280285 Leu Ile Gly Clu Ala Asp Cys Leu His Clu Lys Tyr Gly Gly Leu
Asn 290295300 Lys Ser Lys Pro Tyr Tyr Thr Gly Glu His Ala Lys Ala Ile Cly
Asn 305310315320  PCT/CA2010/000983  Cys Pro Ile Trp Val :Ars Thr ?ro Leu
Lys Leu Ala Asia Gly Thr Lys 325330335 Tyr Arg Pro P20 Ala Lys Leu Leu Lys
Glu ArcsPhe Phe Gly Ala 340343350 Ile Ala Gly Phe Leu Glu Gly Gly Trp Glu
Gly Met Ile Ala Gly Trp 355360365 His Gly Tyr Thy Ser His Gly Ala His Sly
Val Ala Val Ala Ala Asp 370375360 Leu Lys Ser 7hr Gln Glu Ala Ile Asn Lys
Ile Thr Lys Asn Leu Asa 365390395400 Ser Leu Ser Glu Leu Glu Val Lys Asn
Leu Gin Arg Leu Ser Gly Ala 405410415 Met Asp Glu Leu His Asn Glu Ile Leu
Glu Leu Asp Glu Lys Val Asp 420425430 Asp Leu Arg Ala Asp Thr Ile Ser Ser
G1n Ile Glu Leu Ala Val Leu 435440445 Leu Ser Asn Glu Gly Ile Ile Asn Ser
Glu Asp Glu His Leu Leu Ala 450435460 Leu Glu Arg Lys Leu Lys Lys Met Leu
Gly Pro Ser Ala Val Glu Ile 465470475480 Gly Asn Gly Cys Phe Glu Thr Lys
His Lys Cys Asn Gln Thr Cys Leu 485490495 Asp Arg Ile Ala Ala Gly Thr Phe
Asp Ala Gly Glu Fhe Ser Leu Pro 500505510 Thr Phe Asp Ser Leu Asn Ile Thr
Ala Ala Ser Leu Asn Asp Asp Sly 515520525 Leu Asp Asn His Thr Ile Leu Leu
Tyr 7yr Ser Thr Ala Ala Ser Ser 530535540 Leu Ala Val al= Leu Met Ile Ala
Ile Phe Val Val 7yr Met Val Ser 545550555560 Arg Asp Asn Val Ser Cys Ser
Ile Cys Leu 565570 <210> 96 <211> 548 <212> PRT <213> Artificial Sequence 



<220> <223> Synthesized Influenza A virus A/Erisbane/59/2007(H1N1) <400> 96
Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asa Ser Thr Asp 7hr Val 51015
PCT/CA2010/000983  Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val
Asn Leu 202530 Leu Glu Asn Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile
Ala 354045 Pro Leu Gin Leu Gly Asn Cvs Ser Val Ala Glv Trp Ile Leu Gly Asn
505580 Pro Gill Cys Gill Leu Leu Ile Se r Lys Glu Ser Trp Ser Tyr Tie Val
65707530 Glu Lys Pro Asn Pro Glu Asn Gly Thr Cys Tyr Pro Gly His Phe Ala
859095 Asp Tyr Glu Glu Leu Arg Glu Gin Leu Se r Ser Val Ser Ser Phe Glu
100105113 Arg Phe Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr Val
115120125 Thr Gly Val Ser Ala Ser Cys Ser His Asn Gly Glu Ser Ser Phe Tyr
130135140 Arg Asn Leu Leu Trp Leu Thr Gly Lys Asn Gly Leu Tyr Pro Asn Leu
145150155160 Ser Lys Ser Tyr Ala Asn Asn Lys Glu Lys Glu Val Leu Val Leu
Trp 165170175 Gly Val His His Pro Pro Asn Ile Gly Asn Gin Lys Ala Leu Tyr
His 130135190 Thr Glu Asa Ala Tyr Val Ser Val Val Ser Ser His Tyr Ser Arg
Lys 195203205 Phe Thr Pro Glu Ile Ala Lys Arg Fro Lys Val Arg Asp Gin Glu
Gly 210215220 Arg Tie Asn Tyr Tyr Trp Thr Leu Leu Glu Pro Gly Asp Thr Ile
Ile 225230235240 Phe Glu Ala Asn Gly Asn Leu Tie Ala Pro Arg Tyr Ala Fhe
Ala Leu 245250255 Ser Arg Gly Phe Glv Ser Glv Ile Ile Asa Ser Asn Ala Fro
Met Asp 260263270 Lys Cys Asp Ala Lys Cys Gin Thr Pro Gln Gly Ala Ile Asn
Ser Ser 275280285 Leu Pro he Gin Asn Val His Pro Val Thr Ile Gly Glu Cys
Pro Lys 290295300 Tyr Val Arg Ser Ala Lys Leu Arg Met Val Thr Gly Leu Arg
Asn Tle 305310315320 Pro Ser Tie Gin Ser Arg Gly Leu Phe Glv Ala Ile Ala
Gly Phe Ile 325330335  PCT/CA2010/000983  Clu Gly Gly Trp Thr Gly Met Val
Asp Gly Trp Hyr Gly Hyr His His 340345350 



Gin Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gin Lys Ser Thr Gln 355360365
Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu Lys 370375380
Met Asn Thr Gin Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu Glu
385390395400 Arg Arg Met Glu Asn Leu Asn Lys Lys Val Asp Asp Gly Phe Ile
Asp 405110115 Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn Glu
Arg 420425430 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Glu Lys
Val 435440445 Lys Ser Gin Leu Lys Asn Asn Ala Lys (flu Ile Gly Asn Gly Cys
Phe 450455460 Glu Phe Tyr His Lys Cys Asn Asp Glu Cys Met Glu Ser Val Lys
Asn 465470475480 Cly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys Leu
Asn Arg 485490495 Glu Lys Ile Asp Gly Val Lys Leu Glu Ser Met Gly Val Tyr
Gin Ile 500505510 Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Leu
Val Ser 515520525 Leu Gly Ala Ile Ser Phe Trp Net Cys Ser Asn Gly Ser Leu
Gin Cys 530535540 Arg Ile Cys Ile 545 <210> 97 <211> 548 <212> PRT <213>
Artificial Sequence <220> <223> Synthesized Influenza A virus A/Solomon
Islands/3/2006(H1N1) <400> 97 Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn
Ser Thr Asp Thr Val 151015 Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His
Ser Val Asn Leu 202530 Leu Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys
Gly Ile Ala 354045  PCT/CA2010/000983  Pro Leu Gin Lou Gly Asn Cys Ser Val
Ala Gly Trp Ile Leu Gly Asn 505560 Pro Glu Cys Glu Leu Leu Ile Sur Arg Glu
Ser Trp Ser Tyr Ile Val 65707580 Glu Lys Pro Asn Pro Glu Asn Gly Thr Cys
Tyr Pro Gly His Phe Ala 859095 Asp ?yr Glu Glu Leu Arg Glu Gln Leu Ser Ser
Val Ser Ser Phe Glu 100105110 Arg Phn Glu Ile Phe Pro Lys Glu Ser Ser Trp
Pro Asn His 7hr ?hr 115120125 Thr Gly Val Ser Ala Ser Cys Ser His Asn Gly
Glu Ser Ser Phe Tyr 130135140 Lys Asn Leu Leu ?rp Lou 7hr Gly Lys Asn Gly
Leu Tyr Pro Asn Leu 145150155160 Ser Lys Ser ?yr Ala Asn Asn Lys Glu Lys
Glu Val Leu Val Lou ?rp 



165170175 Gly Val His His Pro Pro Asn Ile Gly Asp Gin Arg Ala Leu Tyr His
180185190 Lys Glu Asn Ala Tyr Val Ser Val Val Ser Ser His Tyr Ser Arg Lys
195200205 Phe Thr Pro GIL' Iln Ala Lys Arg Fro Lys Val Arg Asp Gin Glu Gly
210215220 Arg Ile Asn Tyr Tyr 7rp Thr Leu Leu Glu Pro Gry Asp. Thr Ire Ile
225230235240 Phe Glu Ala Asn Gry Asn Leu Ire Ala Pro Arg Tyr Ala Phn Ala
Leu 245250255 Ser Arg Gly Fhe Gry Ser Guy Ile Iue Asn Ser Asn Ala Pro Met
Asp 260265270 Giu Cys Asp Ala Lys Cys Gin Thr Pro Gln Gly Ala Ile Asn Ser
Ser 275280285 Leu coPFhe Gin Asn Val His Pro Val Jhr Iln Gry Glu Cys Pro
Lys 290205300 Tyr Val Arg Ser Ala Lys Leu Arg Met Val 7hr Gly Leu Arg Asn
Ile 305310315320 Pro Ser Ile Gln Ser Arg Gly Leu Pe Gly Ara Ile Ala Gly he
Iln 325330335 GLu Gly Gly frp Thr Guy Met Val Asp Gly Trp Tyr Gly Tyr His
His 340345350 Gin Asn Glu Gln Gly Ser Gly Tyr Ara Ala Asp Gin Lys Ser Jhr
Gin 355360365 Asn Ara Ile Asn Gly Ire Thr Asn Lys Val Asn Ser Val Iln Glu
Lys  370375380 Net Asn Thr Gin Pie Thr Ala Val Gly Lys Glu Phe Asn Lys Leu
Glu 385390395400 Arg Arg Met Glu Asn Leu Asn Lys Lys Val Asp Asp Gly Phe
Ile Asp 405410415 Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn
Glu Arg 420425430 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asa Leu Tyr Glu
Lys Val 435440445 Lys Ser Gin Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn Gly
Cys Phe 450455460 Glu Phe Tyr His Lys Cys Asn Asp Glu Cys Met Glu Ser Val
Lys Asn 465470475490 Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys
Let Asn Arg 485493495 Glu Lys Ile Asp Gly Val Lys Leu Glu Ser Met Gly Val
Tyr Gin Ile 500RuR510 Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu
Leu Val Ser 515523525 Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser
Leu Gin Cys 530535540 Arg Ile Cys Ile 545 <210> 98 <211> 548 <212> PRT
<213> Artificial Sequence <220> <223> Synthesized Influenza A virus A/New
Saledonia/20/1999(H1N1) <400> 98 Asp Thr Ile Cys Ile Gly Tyr His Ala Asn
Asn Ser Thr Asp Thr Val 



151016 Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn Leu
202530 Leu Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile Ala
354046 Pro Leu Gin Lela Gly Asn Cys Ser Val Ala Gly Trp Ile Let Gly Asn
505660 Pro Glu Cys Glu Leu Leu Ile Ser Lys Glu Ser Trp Ser Tyr Ile Val
65707580 Glu Thr Fro Asn Pro Glu Asn Gly ?hr Cys Tyr Pro Gly Tyr Phe Ala
859095 Asp Tyr Glu Gin Leu Arg Glu Gin Leu Ser Ser Val Ser Ser Phe Gin
100105110 Arg Phe Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr Val
115120125 Thr Gly Val Ser Ala Ser Cys Ser His Asn Gly Lys Ser Ser Phe Tyr
130135140 Arg Asn Leu Leu Trp Lou Thr Gly Lys Asn Gly Len Tyr Pro Asn Leu
145150155160 Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys Glu Val Len Val Leu
Trp 165170175 Gly Val His His Pro Fro Asn Ile Gly Asn Gin Arg Ala Len Tyr
His 180185190 Thr Glu Asn Ala Tyr Val Set Val Val Ser Ser His Tyr Ser Arg
Arg 195200205 Phe Thr Pro Gin Ile Ala Lys Arg Pro Lys Val Aro Asp Gin Gin
Gly 210215220 Arg Ile Asn Tyr Tyr Trp Thr Leu Leu Gin Pro Gly Asp Thr Ile
Ile 225230235240 Phe Glu Ala Asn Gly Asn Leu Ile Ala Pro Trp Tyr Ala Fhe
Ala Len 245250255 Ser Arg Gly Phe Gly Ser Gly Ile Ile Thr Ser Asn Ala Pro
Met Asp 260265270 Glu Cys Asp Ala Lys Cys Gln Thr Pro Gin Gly Ala Ile Asn
Ser Ser 275280285 Leu Pro Phe Gln Asn Val His Pro Val Thr Ile Gly Glu Cys
Fro Lys 290295300 Tyr Val Aro Ser Ala Lys Leu Arg Mot Val Thr Gly Leu Aro
Asn Ile 305310315320 Pro Ser Ile Gin Ser Arg Gly Leu Phe Gly Ala Ile Ala
Gly Fhe Ile 325330335 Glu Gly Gly Trp Thr Gly Met Val Asp Gly Trp Tyr Gly
Tyr His His 340345350 Gin Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys
Ser Thr Gln 355360365 Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val
Ile Glu Lys 370375380 Met Asn Thr Gin Phe Thr Ala Val Gly Lys Gin Phe Asn
Lys Leu Glu 385390395400 Aro Arq Met Glu Asn Leu Asn Lys Lys Val Asp Asp
Gly Phe Len Asp 405410415  



PCT/CA2010/000983  Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn
Glu Arg 420425430 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Glu
Lys Val 435440445 Lys Seer Gin Leu Lys Asn Asn Ala Lys Glu 71e Gly Asn Gly
Cys Phe 450455460 Glu Phe Tyr His Lys Cys Asn Asn Glu Cys Met Glu Ser Val
Lys Asn 465470475480 Gly Thr Tyr Asp Tyr Pro Lys Tyr Set Glu G1u Set Lys
Leu Asn Arg 485490495 Glu Lys :le Asp Gly Val Lys lieu Glu Ser Met Gly Val
Tyr Gin Ile 500505510 Leu Ala Ile Tyr Ser Thr Val Ala Ser Seer Leu Val Leu
lieu Val Seer 515520525 Leu Gly Ala :le Ser Phe Trp Met Cys Ser Asn Gly Ser
Leu Gin Cys 530535540 Arg Ile Cys Ile 545 <210> 99 <211> 547 <212> PRT
<213> Artificial Sequence <220> <223> Synthesized Influenza A virus
A/Singapore/1/1957(112N2) <400> 99 Asp Gin Ile Cys Ile Gly Tyr His Ala Asn
Asn Ser Thr Glu Lys Val 151015 Asp Thr :le Leu Glu Arg Asn Val Thr Val Thr
His Ala Lys Asp Ile 202530 Leu Glu Lys Thr His Asn Gly Lys Leu Cys Lys Leu
Asn Gly :le Pro 354045 Pro Leu Glu Leu Gly Asp Cys Ser Ile Ala Gly Tru Leu
Leu Gly Asn 505560 Pro Glu Cys Asp Arg Leu Leu Ser Val Pro Glu Trp Ser Tyr
71e Het 65707580 Glu Lys Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro Gly Ser
Phe Asn 859095 Asp Tyr flu Glu Leu Lys His Leu Leu Ser Ser Val Lys His Phe
Glu 100105110 Lys Val Lys Ile Leu Pro Lys Asp Arg Trp Thr Gin His Thr Thr
Thr 115120125  PCT/CA2010/000983  Sly Sly Ser Arg Ala Cys Ala Val Her Sly
Ass Pro Ser Phe Phe Arg 130135140 Asn Met Val Trp Leu Thr Lys Lys Glu Ser
Asn Tyr Pro Val Ala Lys 145150155160 Sly Ser Tyr Ass Ass Thr Ser Gly Glu
Gln Met Leu Ile Ile Trp Gly 165170175 Val His His Pro Ass Asp Glu 7hr Glu
Gin Ara Thr Leu Tyr Gln Asn 180185190 Val Sly Thr Tyr Val Ser Val Sly Thr
Ser Thr Leu Asn Lys Arg Ser 195200205 Thr Pro Asp Ile Ala Thr Arg Pro Lys
Val Ass Sly Leu Sly Ser Arg 



210215220 Met Glu Phe Ser Trp Thr Leo Leu Asp Met Trp Asp Thr Ile Asn Phe
225230235240 Glu Ser Thr Sly Ass Leu Ile Ala Pro Glu Tyr Sly Phe Lys Ile
Ser 245250255 Lys Arg Sly Ser Ser Sly Ile Met Lys Thr Glu Sly Thr Leo Glu
Asn 260265270 Cys Glu Thr Lys Cys Gln Thr Pro Leu Sly Ala Ile Ass Thr Thr
Leo 275280285 Fro Phe His Asn Val His Pro leu Thr Ile Sly Glu Cys Pro Lys
Tyr 290295300 Val Lys Her Glu Lys Leu Val Leu Ala Thr Sly Leu Arg Ass Val
Pro 305310315320 Gln Ile Glu Ser Ara Sly Leu Phe Sly Ala Ile Ala Sly Phe
Ile Glu 325330335 Sly Sly Trp Gln Sly Met Val Asp Gly Trp Tyr Sly Tyr His
His Ser 340345350 Asn Asp Gin Sly Ser Sly Tyr Ala Ala Asp Lys Glu Ser Thr
Gln Lys 355360365 Ala Phe Asp Sly Ile Thr Asn Lys Val Ass Ser Val Ile Giu
Lys Met 370375380 Ass Thr Gln Fhe Glu Ala Val Sly Lys Glu Fhe Ser Asn Leo
Glu Arg 385390395400 Ara Leu Glu Asn Leo Ass Lys Lys Met Glu Asp Sly Phe
Leu Asp Val 405410415 Trp Thr Tyr Asn Ala Glu Leo Leu Val Leo Met Slu Asn
Glu Arg Thr 420425430 Leo Asp Phe His Asp Ser Ass Val Lys Asn Leu Tyr Asp
Lys Val Arg 435440445  PCT/CA2010/000983  Met Gin Len Ara Asp Asn Val Lys
Glu Len Gly Asn Gly Cys She Gin 450455460 She Tyr His Lys Cys Asp Asp Gin
Cys Met Asn Ser Val Lys Asn Gly 465470475430 Thr Tyr Asp Tyr Pro Lys Tyr
Gin Glu Gin Ser Lys Leu Asn Ara Asia 485490495 Glu Ile Lys Gly Val Lys Leu
Ser Ser Met Gly Val Tyr Gin Ile Len 500535510 Ala Ile Tyr Ala ?hr Val Ala
Gly Ser Len Ser Len Ala Ile Met Met 515520525 Ala Gly Ile Ser She Trp Met
Cys Ser Asn Gly Ser Len Gin Cys Arc 530535540 :le Cys Ile 545 <210> 100
<211> 541 <212> PRT <213> Artificial Sequence <220> <223> Synthesized
[Influenza A virus A/Brisbane/10/2007(H3N2) <400> 100 Thr Ala Thr Len Cys
Len Gly His His Ala Val Pro Asn Gly Thr Ile 151015 Val Lys Thr Ile Thr Asn
Asp Gin Ile Glu Val Thr Asn Ala Thr Glu 202530 



Leta Val Gin Ser Ser Ser Thr Gly Glu Ile Cys Asp Ser Pro His Gin 354045 Ile
Leu Asp Gly Gin Asn Cys Thr Len :le Asp Ala Leu Leu Gly Asp 505563 Pro Gin
Cys Asp Gly She Gin Asn Lys Lys Trp Asp Len Phe Val Gin 657075BO Ara Ser
Lys Ala Tyr Ser Asn Cys Tyr Pro Tyr Asp Val Pro Asp Tyr 859095 Ala Ser Leu
Ara Ser Len Val Ala Ser Ser Gly Thr Len Glu She Asn 100105110 Asn Glu Ser
She Asn Trp ?hr Gly Val Thr Gin Asn Gly Thr Ser Ser 115120125 Ala Cys :le
Arq Arg Ser Asn Asn Ser Phe She Ser Arg Len Asn Trp 130135140 Leu Thr His
Len Lys Phe Lys ?yr Pro Ala Leu Asn Val Thr Met Pro 145150155160
PCT/CA2010/000983  Asn Asn Glu Lys Phe Asp Lys Len Tyr Tie Trp Giy Val His
His Pro 165170175 Giy Thr Asp. Asn Asp. Gin Ile Phe Lea Tyr Ala Gin Ala Per
Giy Arg 180185190 Tie Thr Val Ser Thr Lys Arg Ser Gin Gin Thr Val Tie Pro
Asn Ile 195200205 Giy Per Arg Pro Arg Val Arg Asn Ile Pro Per Arg Ile Per
Ile Tyr 210215220 Trp Thr Ile Val Lys Pro Gly Asp Tie Lea Leu Ile Asn Ser
Thr Gly 225230235240 Asn Leo Ile Ala Pro Arg Gly Tyr Phe Lys Ile Arg Ser
Giy Lys Per 245250255 Per Ile Met Arg Ser Asp Ala Pro Ile Gly Lys Cys Asn
Per Gin Cys 260265270 Ile Thr Pro Asn Gly Ser Ile Pro Asn Asp Lys Pro Phe
Gin Asn Val 275280285 Asn Arg Ile Thr Tyr Gly Ala Cys Pro Arg Tyr Val Lys
Gin Asn Thr 290295300 Len Lys Leu Ala Thr Giy Met Arg Asn Val Pro Gila Lys
Gin Thr Arg 305310315320 Gly Ile Phe Gly Ala Ile Ala Giy Phe Tie Giu Asn
Giy Trp Gin Gly 325330335 Met Val Asp Gly Trp Tyr Gly Phe Arg His Gin Asn
Ser Giu Giy :le 340345350 Gly Gin Ala Ala Asp Len Lys Ser Thr Gin Ala Ala
Tie Asp Gin Ile 355360363 Asn Gly Lys Len Asn hrg Len Tie Gly Lys Thr Asn
Giu Lys Phe His 370375380 Gin Ile Gin Lys Gin Phe Ser Giu Val Gin Gly Arg
Ile Gin Asp Leta 385390395400 Gin Lys Tyr Val Gin Asp Thr Lys Ile Asp. Leu
rp Per Tyr Asn Ala 405410415 Gin Lea Leu Val Ala Lea Giu Asn Gin His Thr
Ile Asp Len Thr Asp 420425430 Ser Gin Met Asn Lys Len Phe Gin Lys Thr Lys
Lys Gin Len Arg Glu 



435440445 Asn Ala Gin Asp Met Giy Asn Giy Cys Phe Lys Ile Tyr His Lys Cys
450455460 Asp Asn Ala Cys Tie Gly Ser Tie Arg Asn Giy Thr Tyr Asp His Asp.
465470475480 Val Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe Gin :le Lys Gly
Val  485490495 Glu Leu ys Ser Giy Tyr Lys Asp Trp Ile Leu Trp Tie Ser Phe
Ala 500505510 Ile Ser Cys Phe Leu Heu Cys Vai Ala Heu Leu Giy The Tie Met
Trp 515520525 Ala Cys Gin Lys GI), Asn Ile Are Cys Asn Ile Cys Ile
530535540 <210> 101 <211> 541 <212> SRI <213> Artificial Sequence <220>
<223> Synthesized A/Wisconsin/87e5/2005(H3) <400> 101 Thr Ala Thr Leu Cys
Leu Giy His His Ala Val Pro Asn Giy Thr Tie 51015 Val Lys 7hr Ile Thr Asn
Asp Gin Ile Glu Vai Thr Asn Ala Thr Giu 202530 Leu Val Gin Ser Ser Ser Thr
Giy Gly lie Cys Asp Ser Pro His Gin 354045 Ile Leu Asp Gly Glu Asn Cys Thr
Leu Ile Asp Ala Leu Leu Gly Asp 505560 Pro Gin Cys Asp Giy Phe Gin Asn Lys
Lys Trp Asp Leu Phe Val Glu 65707580 Arg Ser Lys Ala Tyr Ser Asn Cys Tyr
Pro Tyr Asp Val Fro Asp Tyr 859095. Ala Ser Leu Arg Ser Leu Val Ala Ser Set
Gly Thr Leu Giu Phe Asn 100105110 Asp Glu Ser Phe Asn Trp Thr Giy Val Thr
Gin Asn Gly Thr Her Ser 115120175 Ala Cys Lys Arg Arg Ser Asn Asn Her Phe
Phe Ser Arg Leu Asn Trp 130135140 Leu Thr His Leu Lys Fhe Lys Tyr Pro Ala
Leu Aso Val Thr Met Fro 145150155160 Asn Asn Giu Lys Phe Asp Lys Leu Tyr
Ile Trp Giy Vai His His Pro 165170175 Giy Thr Asp As Asp Gin Ile Phe Leu
His Ala Gin Ala Ser Giy Arg 180185190 Ile Thr Vai Ser Thr Lys Arg Ser Gin
Gin 7hr Val Ile Fro Asn Ile 195200205 Giy Ser Arg Pro Arg Ile Arg Asn Tie
Pro Ser Arg Ile Ser Ile Tyr  210215220 Trp Thy Ile Val Lys Pro Gly Asp Ile
Len leu Ile Asn Ser Thr Gly 225230235240 Asn Leu Ile Ala Pro Arg Gly Tyr
Phe Lys Ile Arg Ser Gly Lys Ser 245250255 Ser Ile Met Arg Ser Asp Ala Pro
Ile Gly Lys Cys Asn Ser Glu Cys 260265270 



Ile ?hr Pro Asn Gly Ser Ile Pro Asn Asp Lys Pro Phe Gin Asn Val 275280285
Asn Arg Ile Thr Tyr Gly Ala Cys Pro Arg Tyr Val Lys Gln Asn Thy 290295300
Lou Lys Len Ala Thy Giy Met Arg Asn Val Pro Gin Lys Gln Thr Arg
305310315320 Sly Ile She Gly Ala Ile Ala Gly The Ile Glu Asn Gly Trp Gin
Gly 325330335 Met Val Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ser Gin Gly
Ile 340345350 Gly Gin Ala Ala Asp Leu Lys Ser Thr Gin Ala Ala Ile Asn Gin
Ile 355360365 Asn Gly Lys Len Asn Arg Len Ile Gly Lys ?hr Asn Gin Lys Phe
His 370375380 Gin Ile Giu Lys Gin Phe Ser Gin Val Gin Giy Arg Ile Gin Asp
Len 385390395400 Gin Lys Tyr Val Gin Asp Thy Lys Ile Asp Len Trp Ser Tyr
Asn Ala 405410415 Gin Len Len Val Ala Len Gin Asn Gin His Thr Ile Asp Leu
?hr Asp 420425430 Ser Gin Met Asn Lys Len Phe Gin Arg Thr Lys Lys Gin Leu
Arg Gin 435440445 Asn Ala Gin Asp Met Gly Asn Sly Cys Phe Lys Ile Tyr His
Lys Cys 450155160 Asp Asn Ala Cys Ile Gly Ser Ile Arg Asn Gly Thy Tyr Asp
His Asp 465470475480 Val Tyr Arg Asp Gin Ala Len Asn Asn Arg Phe Gin Ile
Lys Gly Val 485490495 Gin Len Lys Ser Gly Tyr Lys Asp ?rp Ile Len Trp Ile
Ser Phe Ala 500505510 Ile Ser Cys Phe Lela Leo Cys Val Ala Len Leo Gly Phe
Ile Met Trp 515520525 Ala Cys Gin Lys Gly Asn Ile Arg Cys Asn Ile Cys Ile
530535510  PCT/CA2010/000983  <210> 102 <211> 551 <212> PRT <213>
Artificial Sequence <220> <223> Synthesized Influenza A virus
A/Anhui/1/2005(215N1) <400> 102 Asp Gin Ile Cys Ile Gly Tyr His Ala Asn Asn
Set Thr Glu Gin Val 151015 Asp Thr Ile Met Glu Lys Asn Val Thr Vol Thr His
Ala Gin Asp Ile 202530 Len Glu Lys Thr His Asn Gly Lys Len Cys Asp Len Asp
Gly Val Lys 354045 Pro Len Ile Len Arg Asp Cys Ser Val Ala Gly 7rp Len Leu
Gly Asn 505560 Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile
Val 65707580 Glu Lys Ala Asn Pro Ala Asn Asp Len Cys Tyr Pro Gly Asn Phe
Asn 959095 



Asp Tyr Glu Glu Len Lys His Leu Leu Ser Arg Ile Asn His Phe Gin 100105110
Lys Ile Gin Ile Ile Pro Lys Set Per Trp Ser Asp His Glu Ala Ser 115120125
Per Gly Vol Ser Set Ala Cys Pro Tyr Gin Gly Thr Pro Ser Phe Phe 130135140
Arg Asn Vol Val Trp Len Ile Lys Lys Asn Asn Thr Tyr Pro ?hr Ile
145150155160 Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu :le Leu
Trp 165170175 Gly Ile His His Ser Asn Asp Ala Ala Gin Gin 7hr Lys Leu Tyr
Gln 180185190 Asn Pro 7hr Thr Tyr Ile Ser Val Gly 7hr Per Thr Len Asn Gin
Arg 195200205 Leu Vol Pro Lys Ile Ala Thr Am o Ser Lys Val Asia Sly Gin Ser
Sly 210215220 Arg Met Asp Ph Phe Trp 7hr Ile Len Lys Pro Asn Asp Ala Ile
Asn 225230235240 The Glu Ser Asn Sly Asn Phe Tie Ala Pro Gin Tyr Ala Tyr
Lys Ile 245250255 Val Lys Lys Gly Asp Per Ala Ile Val Lys Ser Gin Val Glu
Tyr Gly 260265270  PCT/CA2010/000983  Asn Cys Asn Thr Lys Cys Gin Thr Pro
Ile Gly Ala Ile Asn Ser Ser 975280285 Met Pro Phe His Asn Ile His Pro Leu
Thr Ile Gly Glu Cys Pro Lys 290295300 ?yr Val Lys Per Asn Lys Leu Val Leu
Ala Thr Gly Leu Arg Asn Ser 305310315320 Pro Leu Arq Glu Ar Arq Arq Lys Arg
Gly Leu Phe Gly Ala Ile Ala 325330335 Gly Phe 71e Giu Gly Gly 7rp Gln Gly
Met Val Asp Gly Trp ?yr Gly 340345350 Tyr His His Per Asn Glu Gin Gly Ser
Gly Tyr Ala Ala Asp Lys Glu 355360365 Per Thr Gln Lys Ala Ile Asp. Gly Val
Thr Asn Lys Val Asn Ser Ile 370375380 Ile Asp Lys Met Asn ?hr Gin Phe Glu
Ala Val Gly Arg Glu Phe Asn 385390395400 Asn Leu Gin Arq Arq lie Gin Asn
Lou Asn Lys Lys Met Glu Asp Gly 405410415 Phe Leu Asp Val ?rp Thr Tyr Asn
Ala Gin Leu Len Val Leu Met Gin 420425430 Asn Gin Arq Thr Leu Asp Phe His
Asp Per Asn Val Lys Asn Leu Tyr 435440445 Asp Lys Val Arg Leu Gin Lou Arg
Asp Asn Ala Lys Glu Leu Gly Asn 450455460 Gly Cys Phe Glu Phe Tyr His Lys
Cys Asp Asn Glu Cys Met Glu Per 465470475480 Val Arg. Asn Gly hr Tyr Asp
Tyr Pro Gin Tyr Per Gin Glu Ala Arg 485490495 



Leu Lys Ar Glu Gin Ile Ser Gly Val Lys Len Gin Ser Ile Gly Thr 500505510
Tyr Gin Ile Len Ser Ile Tyr Per Tnr Val Ala Ser Per Lou Ala Len 515520525
Ala :le Met Val Ala Gly Len Per Len Trp Met Cys Ser Asn Gly Ser 530335540
Lou Gin Cys Arq Ile Cys Ile 545530 <210> 103 <2T1> 1352 <212> 2aT <213>
Artificial Sequence <220>  PCT/CA2010/000983  <223> Synthesized [Influenza
A virus A/Vietnam/1194/2004(55N1) <400> 103 Asp Gin Ile Cys Ile Gly Tyr His
Ala Asn Asn Ser Thr Gin Gin Val 151015 Asp Thr Ile Met Gin Lys Asn Val Thr
Val Thr His Ala Gin Asp Ile 202530 Leu Gin Lys Thr His Asn Gly Lys Len Cys
Asp Let Asp Gly Val Lys 354045 Pro Len Ile Len Arg Asp Cys Ser Val Ala Sly
Trp Leu Len Gly Asn 505560 Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp
Ser Tyr Ile Val 65707580 Gin Lys Ala Asn Pro Val Asn Asp Len Cys Tyr Pro
Gly Asp Phe Asn 85DO95 Asp :yr Glu Gin Leu Lys His Len Len Ser Arg Ile Ass
His Phe Glu 100105110 Lys Ile Gin Ile Ile Pro Lys Ser Ser Trp Ser Ser His
Glu Ala Ser 115120125 Leu Gly Val Ser Ser Ala Cys Pro Tyr Gin Gly Lys Ser
Ser Phe Phe 130135140 Arg Asn Val Val 7rp Lou Ile Lys Lys Asn Ser ?hr Tyr
Pro ?hr Ile 145150155160 Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu
Leu Val Leu Trp 165170175 Gly Ile His His Pro Lys Asp Ala Ala Gin Gin Thr
Lys Len Tyr Gin 180185190 Asn Pro 7hr Thr Cyr Ile Ser Val Gly ?hr Ser Thr
Leu Asn Gin Arg 195200205 Leu Val Pro Arg Ile Ala ?hr Arg Ser Lys Val Asn
Gly Gin Ser Sly 210215220 Arg Met Glu Phe Phe Trp 7hr Ile Len Lys Pro Asn
Asp Ala Ile Asn 225230235240 Phe Gin Ser Asn Gly Asn Phe Ile Ala Pro Clc
Tyr Ala Tyr Lys Ile 245250255 Val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser
Glu Leu Glu Tyr Gly 260265270 Asn Cys Ass Thr Lys Cys Gin Thr Pro Met Gly
Ala Ile Ass Ser Ser 275280295 Met Pit Phe His Ass Ile His Pro Leu Thr Ile
Cly Glu Cys Pro Lys 290295300  PCT/CA2010/000983 



:yr Val Lys Ser Asn Arg Len Val Len Ala Thr Sly Thu Arg Asn Ser
305310315320 Pro Gln Arg Glu Arg Arg Arg Lys Lys Arg Sly Leu Phe Gly Ala
Ile 325330335 Ala Gly Phe Ile Glu Gly Sly irp Gln Sly Met Val Asp Gly Trp
Tyr 340,345350 Sly Tyr his His Ser Asn Glu Gin Sly Ser Sly Tyr Ala Ala Asp
Lys 355360365 Glu Ser Thr Gln Lys Ala Ile Asp Sly Val Thr Asa Lys Val Asa
Ser 370375380 Ile Ile Asp Lys Met Asn Thr Gln She Gin Ala Val Sly Arg Glu
Ohs 385390395403 Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met
Glu Asp 405410415 Sly The Leu Asp Val Trp Thr Tyr Asn Ala Glu Len Thu Val
Leu Met 420425430 Glu Ass Glu Arg Thr Leu Asp She His Asp Ser Ass Val Lys
Ass Thu 435440445 Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Ass Ala Lys Glu
Thu Sly 450455460 Ass Sly Cys Phe Glu Phe Tyr His Lys Cys Asp Ass Glu Cys
Met Glu 465470475480 Ser Val Arg Asn Sly Thr Tyr Asp Tyr Pro Gln Tyr Ser
Glu Glu Ala 485490495 Arg Thu Lys Arg Glu Glu Ile Ser Sly Val Lys Len Glu
Ser Ile Sly 500505510 Ile Tyr Gin Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser
Ser Thu Ala 515523525 Len Ala Ile Met Val Ala Sly Len Ser Leu Trp Met Cys
Ser Ass Sly 530535540 Ser Leu Sin Cys Arg Ile Cys Ile 545550 <210> 104
<211> 553 <212> PRT <213> Artificial sequence <220> <223> Synthesized
ArIndonesia/5/3005(H5N1) <400> 104 Asp Gln Ile Cys Ile Sly Tyr His Ala Ass
Asn Ser Thr Glu Sin Val 51015  PCT/CA2010/000983  Asp Thr Ile Met Glu Lys
Asn Val Thr Val Thr His Ala Gin Asp Ile 202530 Leu Glu Lys Thr His Asn Gly
Lys Leu Cys Asp Leu Asp Sly Val Lys 354045 Pro Leu Ile Leu Arg Asp Cys Ser
Val Ala Gly Trp Leu Leu Sly Asn 505560 Pro Met Cys Asp Glu Phe Ile Asn Val
Pro Glu Trp Ser Tyr Ile Val 65707580 Glu Lys Ala Asn Pro Thr Asn Asp Leu
Cys Tyr Pro Gly Ser Phe Asn 859095 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser
Arg Ile Asn His Phe Glu 



100105110 Tys Ile Gin Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
115120125 Ser Sly Val Ser Ser Ala Cys Pro Tyr Leu Gly Ser Pro Ser Phe Phe
130135140 Arq Asn Val Val Trp Leu Ile Tys Lys Asn Ser Thr Tyr Pro Thr Ile
145150155160 Lys Lys Ser Tyr Asn Asn Thr Asn Sin Glu Asp Leu Leu Val Leu
Trp 165170175 Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr
Sin 180185190 Asn Pro Thr Thr Tyr Ile Ser Tle Gly Thr Ser Thr Leu Asn Gin
Arg 195200205 Leu Val Pro Lys Ile Ala Thr Ar Ser Lys Val Asn Gly Gln Ser
Gly 210215220 Arg Met Glu Phe Phe Trp Thr lie Leu Lys Pro Asn Asp Ala Ile
Asn 225230235240 Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr
Lys Ile 245250255 Val Lys Lys Gly Asp Ser Ala Ile Yet Lys Ser Glu Leu Glu
Tyr Gly 260265270 Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn
Ser Ser 275230285 Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys
Pro Lys 290295300 Tyr Val Lys Set Asn Arg Leu Val Leu Ala Thr Gly Leu Arg
Asn Ser 305310315320 Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu Phe
Gly Ala Ile 325330335 Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Me Tal Asp
Gly Trp Tyr  340345350 Sly Tyr His His Ser Asn Glu Gin Sly Ser Sly Tyr Ala
Ala Asp Lys 355360365 Glu Ser Thr Gin Lys Ala Ile Asp Sly Val Thr Asn Lys
Val Asn Her 370375380 Ile Ile Asp Lys Met Asn Thr Gin She Glu Ala Val Gly
Arg Glu Phe 385390395400 Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys
Lys Met Gin Asp 405410415 Sly She Let: Asp Val Trp Thr Tyr Asn Ala Glu Leu
Leu Val Leu Met 420425430 Giu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn
Val Lys Asn Leu 435440445 Tyr Asp Lys Val Arg Let: Sln Len Arg Asp Asn Ala
Lys Glu Let: Gly 450455460 Asn Sly Cys Phe Gin Phe Tyr Hs Lys Cys Asp Asn
Gin Cys Met Gin 465470475480 Ser Ile Arg Asn Sly Thr Tyr Asn Tyr Pro Gin
Tyr Ser Glu Glu Ala 485490495 Am g Leu Lys Arg Glu Slu Ile Ser Gly Val Lys
Len Giu Ser Ile Sly 500505510 Thr Tyr Gin Ile Len Sea Ile Tyr Ser Thr Val
Ala Ser Ser Let: Ala 



515520525 Len Ala Ile Met Met Ala Sly Let: Sea Leu Trp Met Cys Her Asn Sly
530535540 Ser Len Gin Cys Arg Ile Cys Ile Lys 545550 <210> 105 <211> 548
<212> PRT <213> Artificial Sequence <220> <223> Construct 900 <400> 105 Asp
Gin Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Giu Gin Val 51015 Asp Thr
Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile 202530 Len Gin Lys
Thr His Asn Gly Lys Len Cys Asp Len Asp Sly Val Lys 354045 Pro Leu Ile Leu
Arg Asp. Cys Ser Val Ala Sly Trp Len Leu Sly Asn  Pro Met Cys Asp Glu Phe
Ile Asa Val Pro Glu Trp Ser Tyr Ile Val 657075HO Glu Lys Ala Asn Pro Thr
Asa Asp Leu Cys Tyr Pro Tyr Asp Val Pro 859095 Asp Tyr Ala Ser Leu Arg Ser
Leu Val Ala Ser Ser Gly Thr Leu Glu 100105110 Phe Asn Asn Glu Ser Phe Asa
Trp Thr Gly Val Thr Gin Asn Gly Thr 115120125 Ser Ser Ala Cys Ile Arg Arg
Ser Asa Asn Ser Phe Phe Ser Arg Leu 130135140 Asn Trp Leu Thr His Leu Lys
Phe Lys Tyr Pro Ala Leu Asa Vol Thr 145150155160 Met Pro Asn Ash Glu Lys
Phe Asp Lys Leu Tyr Ile Trp Gly Val His 165170175 His Pro Gly Thr Asp Asa
Asp Gin Ile Phe Leu Tyr Ala Gin Ala Ser 130185190 Gly Arg lie Thr Val Ser
Thr Lys An Ser Gin Gln Thr Val Ile Pro 195200205 Asn Ile Gly Ser Arg Pro
Arg Val Arg Asn Tie Pro Ser Arg Ile Ser 210215220 Ile Tyr Trp Thr Ile Val
Lys Pro Gly Asp Ile Leu Leu lie Asa Ser 225230235240 Thr Gly Asn Leu Tie
Ala Pro Arg Gly Tyr Phe Lys Ile Arg Ser Gly 245250255 Lys Ser Ser Ile Met
Lys Ser Glu Leu Glu Tyr Gly Asn Cys Asn Thr 260265270 Lys Cys Gin Thr Pro
Met Gly Ala Ile Asn Ser Ser Het Pro Phe His 275280285 Asn Ile His Pro Leu
Thr Ile Gly Glu Cys Pro Lys Tyr Val Lys Ser 290295300 Asn Arg Leu Val Leu
Ala Thr Gly Leu Arg Asn Ser Pro Gin Arg Glu 305310315320 Sor Arg Arg Lys
Lys Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile 325330335 flu Gly Gly Trp
Gin Gly Met Val Asp Gly Trp Tyr Gly Tyr His His 340345350 Ser Asn Gni Gin
Sly Ser (fly Tyr Ala Ala Asp Lys Glu Ser Thr Gin 



355360365 Lys Aia Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile Tie Asp Lys
370375380  PCT/CA2010/000983  Met Asn Thr Gin Phe Glu Ala Val Gly Arg Glu
Phe Asn Asn Lec Glu 385390395400 Arg Arg Ile Glu Asn Leu Asn Lys Lys Met
Glu Asp Gly Phe Leu Asp 405410415 Val Trp Thr Tyr Asn Ala Glu Leu Leu Val
Leu Met Glu Asn Clu Arg 420425430 Thr Leu Asp Phe His Asp Ser Asn Val Lys
Asn Leu Tyr Asp Lys Val 435440445 Ara Leu Gin Leu Arg Asp Asn Ala Lys Glu
Leu Gly Asn Gly Cys Phe 450455460 Glu Phe Tyr His Lys Cys Asp Asn Glu Cys
Met Glu Ser Ile Arg Asn 465470475480 Gly Thr Tyr Asn Tyr Pro Gin Tyr Ser
Glu Glu Ala Arg Lec Lys Arg 485490495 Glu Glu Ile Ser Gly Val Lys Lec Glu
Ser Ile Gly Thr Tyr Gin Ile 500505510 Leu Ser Ile Tyr Ser Thr Val Ala Ser
Ser Leu Ala lieu Ala Ile Met 515520525 Met Ala Gly Leu Ser Leu Trp Met Cys
Se r Asn Gly Ser Leu Gin Cys 530535540 Arg Ile Cys Ile 545 <210> 106 <211>
565 <212> PRT <213> Artificial Sequence <220> <223> Construct 745 <400> 106
Asp Gin Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gin Val 151015 Asp
Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala CM Asp Ile 202530 Leu Glu
iys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys 354045 Pro Leu Ile
Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn 505560 Pro Met Cys Aso
Clu Phe Ile Asn VaL Pro Glu Trp Ser Tyr Ile Val 65707580 Glu Lys Ala Asn
Pro Thr Asn Asp Leu Cys Tyr Pro Ile Met His Asp 859095  PCT/CA2010/000983
Arg Thr Lys Ile Arg Gin Leu Fro Asn Leu Leu Arg Gly Tyr Glu Asn 100105110
Ile Arg Leu 3e2 Thr Gln Asn Val Ile Asp Ala Glu Lys Ala Fro Gly 115120125
Gly Pro Tyr Arg Leu Gly Thr Ser Gly Ser Cys Fro Asn Ala Thr Se2 13013514C
Lys Ser Gly Phe Phe Ala Thr Met Ala Trp Ala Val Pro Lys Asp Asn
145150155160 



Asn Lys Asn Ala Thr Asn Fro Leu Thr Val Glu Val Pro Tyr Ile Cys 165170175
Thr Glu Gly Glu Asp Gln Ile Thr Val Trp Gly Phe His Ser Asp Asn 180185190
Lys ?hr Gin Met Lys Asn Leu Tyr Gly Asp Ser Asn Pro Gln Lys Phe 195200205
Thr Ser Ser Ala Asn Gly Val Thr Th2 His Tyr Val Ser Gin Tie Gly 210215220
Ser Fhe Pro Asp Gin Thr Glu Asp Gly Gly Leu Fro Gln Ser Gly Arg
22523C235240 Ile Val Val Asp Ty2 Met Met Gln Lys Pro Gly Lys Thr Gly Thr
Ile 245250255 Val Tyr Gln Arg Gly Val Leu Leu Pro Gin Lys Val Trp Cys Ala
Ser 260265270 Gly Arg Ser Lys Ile Met Lys Ser Glu Leu Glu Tyr Gly Asn Cys
Asn 27529C285 Thr Lys Cys Gin Th2 Pro Met Gly Ala Ile Asn Ser Ser Met Pro
Phe 2902953C0 His Asn Ile His Pro Leu Th2 Ile Gly Glu Cys Pro Lys Tyr Val
Lys 305310315320 Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser Pro
Gln Arg 325330335 Glu Se2 A2g Ara Lys Lys Arg Gly Leu the Gly Ala Le Ala
Gly Phe 340345350 Ile Glu Gly Gly Trp Gin Gly Met Val Asp Gly Trp Tyr Gly
Tyr His 355360365 His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys Glu
Ser Thr 37C375380 Gin Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile
Ile Asp 385390395400 Lys Met Asn Thr Gin Phe Glu Ala Val Gly Ara Glu Phe
Asn Asn Leu 4C5410415  PCT/CA2010/000983  Glu Arg Arg Ile Glu Asn Leu Asn
Lys Lys Met Glu Asp Gly Phe Leu 420425430 Asp Val Trp Thr Tyr Asn Ala Glu
Leu Leu Val Leu Met Glu Asn Glu 435440445 Arg Thr Leu Asp Phe His Asp Ser
Asn Val Lys Asn Leu Tyr Asp Lys 450455460 Val Ara Leu Gin Leu Arg Asp Asn
Ala Lys Glu Leu Gly Asn Gly Cys 465470475480 Phe Glu Phe Tyr His Lys Cys
Asp Asn Glu Cys Met Glu Ser Ile Arg 485490495 Asn Gly Thr Tyr Asn Tyr Pro
Gln Tyr Ser Glu Glu Ala Arg Leu Lys 500505510 Arg Glu Glu Ile Ser Gly Val
Lys Leu Glu Ser Ile Gly Thr Tyr Gln 515520525 Ile Leu Ser Ile Tyr Ser Thr
Va_ Ala Ser Ser Leu Ala Leu Ala Tle 530535540 Met Met Ala Gly Leu Ser Leu
Trp Met Cys Ser Asn Giy Ser Leu Gin 545550555560 Cys Arg Ile Cys Ile 565
<210> 107 <211> 545 <212> PRT <213> Artificial Sequence <220> 



<223> Construct 910 <400> 107 Asp Cln Tie Cys Ile Giy Tyr His PLa Asn Asn
Ser Thr Glu Gin Val 151015 Asp Thr Ile Met Glu Lys Asn Val Thr Val ?hr His
PLa Gln Asp Ile 202530 Leu Glu Lys Thr His Asn GLy Lys Leu Cys Asp Ser Pro
His Gln Ile 354045 Leu Asp Giy Glia Asn Cys Thr Leu Ile Asp Ala Leu Leu Gly
Asp Pro 505560 Gln Cys Asp Gly Phe Cln Asn Lys Lys Trp Asp Leu Phe Val Glu
Arg 65707580 Ser Lys Ala Tyr Sr Asn Cys Tyr Pro Tyr Asp Val Pro Asp Tyr Ai9
asDo95 Ser Leu Arg Ser Leu Val Ala Set Ser Gly Thr Leu Giu Phe Asn Asn
100105110  PCT/CA2010/000983  Glu Set Phe Asn Trp Thr Gly Val ?hr Gin Asn
Gly Thr Ser Set Ala 115120125 Cys Ile Arg Arg Ser Asn Asn Her Phe Phe Set
Arg Leu Asn Trp Leu 130135110 ?hr His Leu Lys Phe Lys Tyr Pro Ala Leu Asn
Val Thr Met Pro Asn 145150155160 Asn Glu Lys Phe Asp Lys Leu Tyr Ile Irp
Gly Val His His Pro Gly 165170175 Thr Asp Asn Asp Gin Ile Phe Leu Tyr Ala
Gln Ala Ser Gly Arg Ile 130185190 ltr Val Ser ?hr Lys Arg Ser Gin Gin ltr
Val Ile Pro Asn Ile Gly 195200205 Ser Arg Pro Arg Val Ara Asn Ile Pro Ser
Arg Ele Ser Ile Tyr Trp 210215220 7hr Ile Val Lys Pro Gly Asp Ile Leu Leu
Ile Asn Ser Thr Gly Asn 225230235240 Leu Ile Ala Pro Arg Gly Tyr Phe Tys
Ile Arg Ser Gly Lys Ser Set 245250255 Ile Met Arg Set Asp Ala Pro Ile Gly
Tys Cys Asn Thr Lys Cys Gin 260265270 ?hr Pro Net Gly Ala Ile Asn Ser Set
Net Pro Phe His Asn Ile His 275280285 Pro Leu Thr :le Gly Glu Cys Pro Lys
Tyr Val Lys Ser Asn Arg Leu 290295300 Val Leu Ala Thr Gly Len Ara Asn Ser
Pro Gin Arg Glu Set Arg Arg 305310315320 Lys Lys Ara Gly Leu Phe Gly Ala
Ile Ala Gly Phe :le Gin Gly Gly 325330235 Trp Gin Gly Net Val Asp Gly Trp
Tyr Gly :yr His Hes Ser Asn Glu 340345350 Gin Gly Ser Gly :yr Ala Ala Asp
Lys Glu Ser 7hr Gin Lys Ala Ile 355360365 Asp Gly Val Thr Asn Lys Val Asn
Ser Ile Ile Asp Lys Met Asn Tier 270325380 Gln Phe Glu Ala Val Gly Arg Glu
Phe Asn Asn Len Glu Arg Arg Ile 



385390395400 Glu Asn Len Asn Lys Lys Met Glu Asp Gly Phe Leu Asp Val Trp
Thr 405410415 Tyr Asn Ala Glu Leu Leu Val Lau Met Glu Asn Glu Ara Thr Leu
Asp 420425430 Phe ElLs Asp Set Asn Val Lys Asn Lau Tyr Asp Lys Val Arg Leu
Gin  435440445 Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys She Glu She
?yr 450455460 His Lys Cys Asp Asn Glu Cys Met Glu Her Ile Arg Asn Gly Thr
Tyr 465470475480 Asn Tyr Pro Gin Tyr Her Glu Glu Ala Arg Leu Lys Arg Glu
Glu Ile 485490495 Ser Gly Val Lys Leu Glu Her Ile Gly Thr Tyr Gin Ile Leu
Her Ile 500505510 Tyr Her Thr Val Ala Her Her Len Ala Len Ala Ile Met Met
Ala Gly 515520525 Leu Her Leu Trp Met Cys Her Asn Sly Ser Leu Gin Cys Arq
Ile Cys 530535540 Ile 543 <210> 103 <211> 536 <212> PRT <213> Artificial
Sequence <220> <223> Construct 920 <400> 108 Asp Gin Ile Cys Ile Gly Tyr
His Ala Asn Asn Her Thr Glu Gin Val 151013 Asp Thr Ile Met Gin Lys Asn Val
Thr Val Thr His Ala Gin Asp Ile 202530 Leu Glu Lys Thr His Asn Sly Lys Leu
Cys Pro Asp Cys Len Asn Cys 354045 Thr Asp Lieu Asp Val Ala Leu Gly Arg Pro
Met Cys Val Gly Thr Thr 503560 Pro Her Ala Lys Ala Her Ile Leu His Clu Vol
Lys Pro Val Thr Ser 65707580 Gly Cys Phe Pro :le Met His Asp Arg Thr Lys
Ile Arg Gin Leu Pro 859095 Asn Leu Leu Arc Gly Tyr Glu Asn Ile Arg Leu Her
Thr Gin Asn Val 100105110 Ile Asp Ala Glu Lys Ala Pro Gly Gly Pro Tyr Arg
Leu Sly Thr Her 115120125 Gly Her Cys Pro Asn Ala 7hr Ser Lys Ser Cly Phe
She Ala Thr Met 130135140 Ala Trp Ala Val Pro Lys Asp Asn Asn Lys Asn Ala
Thr Asn Pro Len  145150155160 Thr Val Glu Val Pro Tyr Ile Cys Thr Glu Gly
Clu Asp Gin Tie Hhr 165170175 Val Trp Gly Phe His Set Asp Asn Lys Thr Gin
Met Lys Asn Leu Tyr 180185190 Gly Asp Ser Asn Pro Gin Lys Fae Thr Set Ser
Ala Asn Gly Val ?.hr 195200205 



Thr His Tyr Val Ser Gin :le Gly Ser Phe Pro Asp Gln Thr Glu Asp 210215220
Gly Gly Leu Pro Gln Ser Gly Arg Ile Val Val Asp Tyr Met Met Gin
225230235240 Lys Pro Gly Lys Thr Gly Thr :le Val Tyr Gin Arg Gly Val Leu
Leu 245250255 Pro Gin Lys Val Trp Cys Ala Ser Gly Are Set Lys Val :le Lys
Gly 260265270 Ser Leu Pro Leu Ile Gly Glu Ala Asp Cys Gin Thr Pro Met Gly
Ala 275280285 Ile Asn Ser Ser Het Pro Phe His Asn lie His Pro Leu Thr Ile
Gly 290295300 Glu Cys Pro Lys Tyr Val Lys Ser Asn Arg Leu Val Lou Ala Thr
Gly 305310315320 Leu Arg Asn Ser Pro Gin Aro Glu Ser Arg Arg Lys Lys Arg
Gly :Jou 325330335 Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly Gly Trp Gin Gly
Met Val 340345350 Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gin Gly Ser
Gly Tyr 355360365 Ala Ala Asp Lys Glu Set ?hr Gln Lys Ala Ile Asp Gly Val
Thr Asn 370375380 Lys Val Asn Ser Ile Ile Asp Lys Met Asn Thr Gin Phe Glu
Ala Val 385390395400 Gly Arg Glu Phe Asn Asn Leu Gin Arg Ara Ile Glu Asn
Leu Asn Lys 405410415 Lys Met Glu Asp Gly Phe Leu Asp Val Trp Thr Tyr Asn
Ala Glu Leu 420425430 Leu Val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His
Asp Ser Asn 435440445 Val Lys Asn Lou Tyr Asp Lys Val Arg Leu Gin Lou Ara
Asp Asa Ala 450455460 Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Lys
Tys Asp Asn 465470475480  Gin Cys Met Glu Ser Ile Arg Asn Gly Thr Tyr Asn
Tyr Pro Gin Tyr 485490495 Ser Glu Glu Ala Arg Leu Lys Arg Glu Gin Ile Ser
Gly Val Lys Leu 500505510 Gin Ser Lie Gly Thr Tyr Gin Ile Leu Ser Ile Tyr
Ser Thr Val Ala 515520525 Per Ser Leu Ala Leu Ala Ile Met Met Ala Gly Len
Per Leu 7rp Met 530535540 Cys Ser Asn Gly Ser Lela Gin Cys Arg Ile Cys Ile
545550555 <210> 109 <211> 548 <212> PR: <213> Artificial Sequence <220>
<223> Construct 930 <400> 109 Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn
Ser Thr Asp 7hr Val 11015 Asp ?hr Val Len Glu Lys Asn Val Thr Val Thr His
Ser Val Asn Leu 202530 



Leu Gin Asp Ser His Asn Gly Lys Leu Cys Asp Len Asp Gly Val Lys 354045 Pro
Len Ile Leu Arg Asp Cys Ser Val Ala Gly 7rp Leu Leo Gly Asn 505560 Pro Met
Cys Asp Glu Phe Ile Asn Val Pro Glu 7rp Ser Tyr Ile Val 6570.7580 Glu Lys
Ala Asn Pro ?hr Asn Asp Leu Cys 7yr Pro Gly Ser Phe Asn 859095 Asp Tyr Gin
Gin Leu Lys His Len Len Ser Arg Ile Asn His Phe Glu 100105110 Lys 71e Gin
Ile Ile Fro Lys Ser Ser Trp Ser Asp His Gin Ala Ser 115120125 Ser Gly Val
Ser Ser Ala Cys Pro Tyr Len Gly Ser Pro Ser Phe Phe 130135140 Arg Asn Val
Val Trp Len Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile 145150155160 Lys Lys
Ser Tyr Asn Asn Thr Ast Gin Glu Asp feu Lou Val Len Trp 165170175 Gly Tie
His His Pro Asn Asp Ala Ala Glu Gin Thr Arg Leu Tyr Gin 180135190
PCT/CA2010/000983  Asn Pro Thr Thr Tyr Ile Ser Ile Gly Thr Ser Thr Leu Asn
Gin Arg 195200205 Leu Val Pro Lys Ile Ala 7hr Arg Ser Lys Val Asn Gly Gln
Ser Gly 210215220 Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala
Ile Asn 225230235240 Phe Glu Ser Asn Gly Asn Phe Ile Ala 2ro Glu Tyr Ala
?yr Lys Ile 245250255 Val Lys Lys Gly Asp Ser Ala Ile Net Lys Ser Glu Leu
Glu Tyr Gly 260265270 Asn Cys Asp Ala Lys Cys Gln Thr Pro Gin Gly Ala Tie
Asn Ser Ser 2752802R5 Leu Pro he Gin Asn Val His Pro Val Thr Ile Gly Glu
Cys Pro Lys 290295300 Tyr Val Arg Ser Ala Lys Leu Arg Met Val Thr Gly Leu
Arg Asn Ile 305310315320 Pro Ser Ile Gln Ser Arg Gly Leu Phe Gly Ala Ile
Ala Gly Phe Ile 325330335 Glu Gly Gly Trp Thr Gly Met Val Asp Gly Trp Tyr
Gly Tyr His His 340345350 Gln AsnGln Gly Ser Gly Tyr Ala Ala Asp Gln Lys
Ser Thr Gln 355360365 Asa Ala Ile Asn Gly Ile 7hr Asa Lys Val Asn Set Val
Ile Gil Lys 370375380 Net Asn Thr. Gin Phe Thr Ala Val Gly Lys Glu Phe Asa
Lys Leu Glu 385390395400 Ara Arg Met Glu Asa Leu Asa Lys Lys Val Asp Asp
Gly Phe Leu Asp 405410415 Ile Trp Thr ?yr Asn Ala Glu Leu Let: Val Let: Leu
Glu Asn Glu Arg 420425430 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu
Tyr Glu Lys Val 



435z;40445 Lys Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn Gly Cys Phe
450455460 Glu Phe ?yr 111s Lys Cys Asn Asn Giu Cys Met Glu Ser Val Lys Asn
465470475480 Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Sec Lys Leu Asn
Arg 485490495 Glu Lys Ile Asp Gly Val Lys Leu Sir Ser Met Gly Val 7yr Gln
Ile 500505510  PCT/CA2010/000983  Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser
Leu Val Leu Leu Val Ser 515520525 Leu fly Ala Ile Ser Phe Trp Met Cys Ser
Asn Gly Ser Leu Gin Cys 530535540 Arg :le Cys Tie 545 <210> 110 <400> 110
000 <210> 111 <211> 552 <212> PRT <213> Artificial Sequence <220> <222>
Construct 690 and 734 <400> 111 Asp Gin lie Cys Ile Giy Tyr His Ala Asn Asn
Ser Thr Giu Gin Val 15015 Asp Thr lie Met Giu Lys Asn Val Thr Val Thr His
Ala Gin Asp lie 202530 Len Gin Lys Thr His Asn Gly Lys Len Cys Asp Leu Asp
Gly Val Lys 354045 Pro Leu Tie Leu Arg Asp Cys Ser Val Ala Gly Trp Len Leu
Gly Asn 505560 Pro Met Cys Asp Gin She Ile Asn Val Pro Gin Trp Ser Tyr Ile
Val 65707580 Glu Lys Ala Asn Pro Thr Asn Asp Leu Cys Tyr Pro Gly His Phe
Ala 859095 Asp Tyr Gin Gln Len Arg Glu Gin Len Ser Ser Val Ser Ser Phe Giu
100105110 Arg Phe Gin Tie [the Pro Lys Giu Ser Ser Trp Pro Ash His ?hr Val
115120125 Thr Gly Val Ser Ala Ser Cys Ser His Asn Gly Gin Ser Ser Phe Tyr
130135140 Arg Asn Len Leu Trp Leu Thr Giy Lys Asn Gly Len Tyr Pro Asn Len
145150155160 Ser Lys Ser Tyr Ala Asn Asn Lys Glu Lys Glu Val Leu Val Leu
Trp 165170175 Gly Val His His Pro Pro Asn Ile Gly Asp Gin Lys Ala Leu Tyr
His 180185190 Thr Gill Asn Ala Tyr Val Ser Val Val Ser Set His Tyr Ser Arg
Lys  195200205 Phe ?hr Pro Slu Ile Ala Lys Arg Pro Lys Val Arg Asp Gin Glu
Gly 210215220 Arg Ile Asn Tyr Tyr Trp Thr Len Lea Glu Pro Gly Asp Thr Ile
Ile 



225230235240 Phe Glu Ala Asn Gly Asn Leu Tie Ala Pro Arg :yr Ala Phe Ala
Leu 245250255 Per Arg Gly Fhe Gly Ser Gly Ile Met Lys Ser Glu Leu flu Tyr
Gly 260265270 Asn Cys Asn Thr Lys Cys Gin Thr Pro Met Sly Ala Ile Asn Ser
Ser 275280285 Met Pro Fhe His Asn Ile His Fro Lea Thr Tie Gly Slu Cys Pro
Lys 290295300 Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Sly Leu Arq Asn
Ser 305310315320 Pro Sin Arg Slu Ser Arg Arg Lys Lys Arg Gly Leu Phe Sly
Ala Tile 325330335 Ala Gly Phe Tie Glu (fly Gly Trp Gin Sly Met Val Asp Gly
Trp Tyr 340345350 Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala
Asp Lys 355360365 Glu Ser Thr Gin Lys Ala Ile Asp Gly Val Thr Asn Lys Val
Asn Ser 370375380 Ile Ile Asp Lys Met Asn Thr Gin Fhe Glu Ala Val Gly Arg
Glu 2he 385390395400 Asn Asn Leu Glu Ara Arg Tie Slu Asn Len Asn Lys Lys
Met Glu Asp 405410415 Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu
Val Leu Met 420425430 Gilt Asn Gla Arrx Thr Leu Asp Phe His Asp Ser Asn Val
Lys Asn Lea 435440445 Tyr Asp Lys Val Arg Leu Gin Leu Arq Asp Asn Ala Lys
Glu Leu Gly 450455460 Asn Gly Cys Fhe Gla Fhe Tyr His Lys Cys Asp Asn Glu
Cys Met Glu 465470475480 Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Fro Gin Tyr
Ser Glu Clu Ala 485490495 Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu
Glu Ser Ile Gly 500505510 Thr Tyr Gin 71e Lea Ser Ile Tyr Ser Thr Val Ala
Ser Ser Le u la 515520525  Leu Ala Ile Met Met Ala Gly Leu Ser Lea Trp Met
Cys Ser Asn Gly 530535540 Ser Leu Gin Cys Arg Ile Cys Ile 545550 <210> 112
<211> 548 <212> PRT <213> Artificial Sequence <220> <223> Construct 698
<400> 112 Asp ?hr Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr Val
11015 Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn Leu
202530 Len Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile Ala
354045 Pro Leu Gin Leu Gly Asn Cys Ser Val Ala Cly Trp Ile Leu Gly Asn 



505560 Pro Glu Cys Glu Lea Leu Ile Ser Lys Glu Ser Trp Ser Tyr Ile Val
65707580 Glu Thr Pro Asn Pro Glu Asn Gly Thr Cys Tyr Pro Gly Ser Phe Asn
859095 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Aleg :le Asn His Phe Glu
100105110 Lys Ile Gin Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
113120125 Set Gly Val Ser Ser Ala Cys Pro Tyr Len Gly Ser Pro Ser Phe Phe
130135140 Arc' Asn Val Val Trp Leg Ile Lys Lys ASP. Ser ?hr Tyr Pro Thr Tie
145150155160 Lys Lys Ser Tyr Asn Asn Thr ASP. Gin Glu Asp Leu Leu Val Leu
Trp 165170175 Gly Ile Ills His Pro Asn Asp Ala Ala Glu Gln ?hr Arg Leu Tyr
Gln 180185190 Asn Pro Thr Thr Tyr Ile Ser Ile Gly Thr Ser Thr Leu Asn Gin
Arq 195200205 Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gin Ser
Cly 210215220 Aug Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile
Asn 225230235240  PCT/CA2010/000983  Phe Glu Ser Asn Gly Asn Phe Ile Ala
Pro Glu Tyr Ala Tyr Lys Ile 245250255 Val Lys Lys Cly Asp Ser Ala Ile :le
Thr Ser Asn Ala Pro Met Asp 260265270 Glu Cys Asp Ala Lys Cys Gin Thr Pro
Gin Gly Ala Ile Asn Ser Ser 275280285 Leu Pro Phe Gin Asn Val His Pro Val
Thr He Gly Glu Cys Pro Lys 290295300 Tyr Val Arc Ser Ala Lys Leu Arg Met
Val Thr Gly Leta Ary Asn Ile 305310315320 Pro Ser Ile Gln Ser Arg Cly Leu
Phe Gly Ala Ile Ala Cly Phe Ile 325330335 Glu Gly Gly Trp Thr Gly Met Val
Asp Gly Trp Tyr Gly Tyr His His 340345350 Gin Asn Glu Gin Gly Ser Gly Tyr
Ala Ala ASID Gln Lys Ser Thr Cln 355360365 Aun Ala Ile Asn Gly Ile Thr Asn
Lys Val Asn Ser Val Ile Glu Lys 370375380 Met Asn Thr Gln Phe Thr Ala Val
Gly Lys Glu Phe Asn Lys Leu Glu 385390395400 Arg Arg Met Glu Asn Leu Asn
Lys Lys Val Asp Asp Gly Phe Leu Asp 405410415 Ile Trp Thr Tyr Asn Ala Glu
Leu Le u Val Leu Leu Glu Asn Glu Ary 420425430 Thr Leu Asp Phe His Asp Ser
Asn Val Lys Asn Leu Tyr Glu Lys Val 435440445 Lys Ser Gln Le u Lys Asn Asn
Ala Lys Glu Ile Gly Asn Gly Cys Phe 



450455460 Glu Phe Tyr His Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys Asn
465470475480 Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser (flu Clu Ser Lys Leu Asn
Arg 485490495 Glu Lys Ile Asp Gly Val Lys Leu Glu Ser Met Giy Val Tyr Gln
Ile 500505510 Le u Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Leu Val
Ser 515520525 Leu Gly Ala Ile Ser Phe Tro Net Cys Ser Asn GAT Ser Leu Gin
Cys 530535540 Arg Tie Cys Ile 545  PCT/CA2010/000983  <210> 113 <211> 552
<212> PRT <213> Artificial Sequence <220> <223> Construct 691 <400> 113 Asp
Gin Ile Cys Ile my Tyr His Ala Asn Asn Ser Thr Glu Gin Val 151015 Asp Thr
Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gin Asp Ile 202530 Leu Glu Lys
Thr His Asn Sly Lys Leu Cys Leu Leu Lys (fly Ile Ala 354045 Pro Leu Gln Leu
Gly Asn Cys Ser Val Ala Gly Trp Ile Leu Gly Asn 505560 Pro Glu Cys Glu Leu
Leu Ile Ser Lys Glu Ser Trp Ser Tyr Ile Val 65707580 Glu Lys Pro Asn Pro
Slu Asn Gly Thr Cys Tyr Pro Gly His Phe Ala 859095 Asp Tyr Glu Glu Leu Arg
Gin Girt tern Ser Ser Val Ser Ser Phe Glu 100105110 Ara the Glu Ile Phe Pro
Lys Glu Ser Ser Trp Pro Asn His Thr Val 115120125 Thr Gly Val Ser Ala Ser
Cys Ser His Asn Gly Glu Ser Ser Phe Tyr 130135140 Arg Asn Leu Leu Trp Leu
Thr Gly Lys Asn Gly Leu Tyr Pro Asn Leu 145150155160 Ser Lys Ser Tyr Ala
Asn Asn Lys Glu Lys Glu Val Leu Val Leu Trp 165170175 Gly Val His His Pro
Pro Asn Ile Gly Asp Gln Lys Ala Leu Tyr His 180185190 Thr Glu Asn Ala Tyr
Val Ser Val Val Sr Sor His Tyr Ser Arg Lys 195200205 Phe Thr Pro Glu Ile
Ala Lys An Pro Lys Val Arg Asp Gin (flu Gly 210215220 Arg Ile Asn Tyr Tyr
Trp Thr Leu Leu Glu Pro Gly Asp Thr Ile Ile 225230235240 Phe Glu Ala Asn
Sly Asn Leu Ile Ala Pro Arg Tyr Ala 2he Ala Leu 245250255 Sor Arg (fly Phe
Sly Her Sly Ile Ile Asn Ser Asn Ala Pro Met Asp 260265270 



PCT/CA2010/000983  Lys Cys Asn Thr Lys Cys Gin Thr Pro Met Gly Ala Ile Asn
Ser Set 275280285 Met Pro Phe His Asn Ile His Pro Len Thr Ile Gly Glu Cys
Pro Lys 290295300 Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Sly Leu Arg
Asn Ser 305310315320 Pro Gln Arg Gln Ser Arg Arg Lys Lys Arg Gly Leu Phe
Gly Ala Ile 325330335 Ala Gly Fhe Ile Glu Gly Gly Trp Gin Gly Met Val Asp
Gly Trp Tyr 340345350 Gly Tyr His His Ser Asn Glu Gln Gly Ser Sly Tyr Ala
Ala Asp Lys 355360365 Glu Ser Thr Gin Lys Ala Ile Asp Gly Val Thr Asn Lys
Val Asn Ser 370375380 Ile Ile Asp Lys Met Asn Thr Gin Phe Glu Ala Val Gly
Arg Glu Phe 385390395400 Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys
Lys Met Glu Asp 405410415 Gly Phe Len Asp Val Trp Thr Tyr Asn Ala Glu Leu
Len Val Len Met 420425430 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn
Val Lys Asn Leu 435440445 Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala
Lys Glu Leu Sly 450455460 Asa Sly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn
Glu Cys Met Glu 465470475480 Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Pro Gln
Tyr Ser Glu Glu Ala 485490495 Arg Leu Lys Arg Glu Gln Ile Ser Gly Val Lys
Leu Gin Ser Ile Gly 500505510 Thr Tyr Gin Ile Len Ser Ile Tyr Ser Tar Val
Ala Ser Ser Leu Ala 515520525 Leu Ala Ile Met Met Ala Gly Leu Ser Leu Trp
Met Cys Ser Asn Gly 530535540 Ser Leu Gln Cys Arg Ile Cys Ile 545550 






