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(6) JP 3757318 B2 2006.3.22

61) GENERAL INFORMATION:
{i} APPLICANT: MicroGeneSys, Inc.
[ {ii) TITLE OF INVENTION: A METHOD FOR PRODUCING INFLUENZA
[ HEMAGGLUTININ MULTIVALENT VACCINES
{iii) NUMBER OF SEQUENCES: 32
L {iv}) CORRESPONDENCE ADDRESS:
[ (A) ADDRESSEE: Patrea L. Pabst
[ (BY STREET: 2800 One Atlantic Center
1201 West Peachtree Street
[ {C) CITY: Atlanta
[ (D) STATE: GA
{E) COUNTRY: USA
. (F) ZIP: 30309-3450
[ (v} COMPUTER READABLE FORM:
[ {A) MEDIUM TYPE: Floppy disk
{B) COMPUTER: 1BM PC compatible
L {C) OPERATING SYSTEM: PC-DOS/MS-DOS
[ (D} SOFTWARE: PatentIn Release #1.0, Version £1.25
{vi) CURRENT APPLICATION DATA:
[ (A) APPLICATION NUMBER: PCT/US95/06750
[ {B} FILING DATE: 26-MAY-1955
{C) CLASSIFICATION:
L {ix) TELECOMMUNICATION INFCORMATION:
[ {A) TELEPHONE: (404)-873-B794
[ (B) TELEFAX: (404)-873-8733
(2) INFORMATION FOR SEQ ID NO:1:
(i} SEQUENCE CHARACTERISTICS:

(A) LENGTH: 12 base pairs

(B) TYPE: nucleic acid

{C) STRANDEDNESS: single

(D} TOPQLOGY: linear

{(ii) MOLECULE TYPE: DNA (genomic)
{iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{vi}) ORIGINAL SOURCE:
() ORGANISM: Infiuenza wvirus
{x} PUBLICATION INFORMATION:

{A) AUTHORS: Davis, et al.

(B} TITLE:Construction and Characterization of a
Bacterial Clone Containing the Hemagglutinin Gene
of the WSN Strain (HON1l) of Influenza Virus

(C) JOURNAL: Gene

(D) VOLUME: 10

(F) PAGES: 205-218

(G) DATE: 19B0

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

AGCAAAAGCA GG

(2) INFPORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3% base pairs
(B} TYPE: nucleic acid
(C}) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: S5EQ ID NO:2:

GGGGGTACCC CCGGGAGCAA AAGCAGGGGA AARTAARARA

{2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 35 base pairs
(B} TYPE: nucleic acid

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
é (C} STRANDEDNESS: single

10
20
30
12
40
39



)

(D) TOPOLOGY: linear
(11) MOLECULE TYPE: DNA {genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

CCCGGTACCT CAKATKCATA TTCTGCACTG CAAAG

(2) INFORMATION FOR SEQ ID NO:4:
{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS ; single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA {genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

GGGGGTACCC CCGGGGACAC AATATGTATA GGCTACCAT

{2) INFORMATION FOR SEQ ID NO:5:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 base pairs
(B) TYPE: nucleiec acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5S:

CCCGGTACCT CAKATKCATA TTCTGCACTG CAAAG

(2) INFORMATION FOR SEQ ID ND:6:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 1793 base pairs

(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA {genomic)
(iii) HYPOTHETICAL: NO
{(iv} ANTI-SENSE: NO
(vi) ORIGINAL SOQURCE:

(A} ORGANISM: Influenza virus

JP 3757318 B2 2006.3.22

35

10

as

s 20

(C) INDIVIDUAL ISOLATZ: A/Bejing/32/92 rHA

(ix) FEATURE

{A) NAME/KEY: polyhedrin mRNA leader {partial) 30

(B} LOCATION: 1 to 18
{ix) FEATURE

(A) NAME/KEY: coding region for AcCNPV 61K protein sigmal

Sequence
(B} LOCATION: 19 to 72
{(ix} FEATURE

(A) NAME/KEY: Smal restriction site

{B) LOCATION: 76 to 81
{ix) FEATURE

(A} NAME/KEY: coding region for mature rHA

(B) LOCATION: 73 to 1728
(ix) FEATURE

{A) NAME/KEY: Kpnl restriction site

{B) LOCATION: 1771 to 1777
(ix) FEATURE

(A} NAME/KEY: BGlII restriction site

(B) LOCATION: 1776 to 1782
{ix} FEATURE

(A} NAME/KEY: unversal translation term

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ (B) TYPE: nucleic acid
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
: (B) LOCATION: 1783 to 1793
[

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:6:

"TAARAARACC TATARATAAT G

40

ination signal

CCCTTGTAC AAATTGTTAA ACGTTTTGTG GTTGGTCGCC 60
L

FTTTCTAACG CGATTCCCGG GGACTTTCCA GGAMATGACA ACAGCACAGC AACGCTGTGC

O

120



[CTGGGACATC

[GARGTGACTA
[

[
[CATTGTGATG

CCTCACCGAA

EAGCAACTGTT
[TCAGGCACCC
EGGAAGCTATG
[CACARATCAG
GACAAATTGT
ETATGTTCGAG
[ CCGAATATCG
EACAATAGTAA
[ CGGGGTTACT
[ GGCACCTGCA
ECAAAATGTAA
[ AAATTGGCAA
" aTceeaceTT
CATCAARATT
GACCAAATCA
ATCGAAAARG
GACACTARAA
CATACRATTG
CTGAGGGAAA
AATGCCTGCA
GCATTAAACA
ATCCTATGGA
ATCATGTGGG
TTARAAACAC

(2)

(i1}
{iii)
(iv})
(v}

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ {vi)

ATGCAGTGCC
ATGCTACTGA
TCCTTGATGG
GCTTCCAAAA
ACCCTTATGA
TGGAGTTTAT
CTTGCAAAAG
AATACAARRTA
ACATTTGGGG
CATCAGGGAG
GGTCTAGACC
AACCGGGAGA
TCARAATACG
GTTCTGAATG
ACAGGATCAC
CAGGGATGCG
TCATAGARAAAR
CTGAGGGCTAC
ACGGGAAACT
AATTCTCAGA
TAGATCTCTG
ATCTAACTGA
ATGCTGAGGA
TAGGGTCAAT
ACCGGTTCCA
TTTCCTTIGC
CCTGCCAAAR

CCTTGTTTCT

(A} LENGTH:
(B} TYPE:
(<)

AAACGGAACG
GCTGGTTCAG
AARRAPACTGC
TAAGGAATGG
TGTACCGGAT
CAATGAAGAC
GGGATCTGTT
TCCAGCGCTG
GGTTCACCAC
AGTCACAGTC
CTGGGTAALGG
CATACTTTTG
ARATGGGAAA
CATCACTCCA
ATATGGGGCC
GAATGTACCR
TGGTTGGGAG
AGGACAAGCA
GAATAGGTTA
AGTAGAAGGG
GTCTTACAAC
CTCAGAMATG
CATGGGCAAT
CAGABATGGA
GATCAAAGGT
CATATCATGC
AGGCAACATT

AGGATGATTC

INFORMATION FOR SEQ ID NO:7:
{1} SEQUENCE CHARACTERISTICS:

(8)
CTAGTGAAAA
AGTTCCTCAA
ACACTGATAG
GACCTTTTTIG
TATGCCTCCC
TTCAATTGGA
AACAGTTTCT
AACGTGACTA
CCGAGCACGG
TCTACCAAAA
GGTCAGTCCA
ATTAATAGCA
AGCTCAATRAA
AATGGAAGCA
TGCCCCAGAT
GAGAAACRAA
GGRATGGTAG
GCAGATCTTA
ATCGAGARRA
AGAATTCAGG
GCGGAGCTTC
AACAARCTGT
GGTTGCTTCA
ACTTATGACC

GTTGAGCTGA

JP

CAATCACGAA
CAGGTAGAAT
ATGCTCTATT
TTGRACGCAG
TTAGGTCACT
CTGGAGTCGC
TTAGTAGATT
TGCCARACAR
ACAGAGACCA
GAAGCCAACA
GTAGAATAAG
CAGGGAATCT
TGAGGTCAGA
TTCCCAATGA
ATGTTAAGCA
CTAGAGGCAT
ACGGTTGGTA
AAAGCACTCA
CGAACGAGAA
ACCTCGAGAA
TTGTTGCCCT
TTGAAAARRAC
ARATATACCA
ATGATGTATA

AGTCAGGATA

TTTTTGCTTT
AGGTGCAACA

GGTACCAGAT

S70 amino acids

amino acid
STRANDEDNESS:

(O} TOPOLOGY: linear

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO
FRAGMENT TYPE: N-terminal
ORIGINAL SOURCE:

single

GTGTTGTLULL

TTTGCATTTG

CTTAATTAAT

3757318 B2 2006.3.22

TGATCAAATT
ATGCGACAGT
GGGAGACCCT
CAAAGCTTAC
AGTTGCCTCA
TCAGGATGGG
GAATTGGTTG
TGGCARATTT
ARCCAGCCTA
AACTGTAACC
CATCTATTGG
AATTGCTCCT
TGCACCCATT
CARACCTTTT
ARACACTCTG
ATTCGGCGCA
CGGTTTCAGS
AGCAGCAATC
ATTCCATCAA
ATATGTTGAA
GGAGAACCAA
AAGGAAGCAA
CARATGTGAC
CAGAGACGAA
CAAAGATTGG
GCTGGGGTTC
AGTGTATTAA

TARA

180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
17490

1793
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[ Ala

[ Gly

{ix}

(ix)

{a)
(<)

FEATURE

{A)

ORGANISM: 5
INDIVIDUAL ISOLATE: A/Bejing/32/92 rHA

NAME/KEY:

{B) LOCATION:
FEATURE
(A} NAME/KEY:
(B} LOCATION:
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

€))

Influenza virus

JP 3757318 B2 2006.3.22

AcNPV 61K protein signal sequence
1 to 18

mature rHA
19 to 552

Pro Leu Tyr Lys Leu Leu Asn Val

Ala
Cys
Thr
50

Ser
Lys
Gly
Tyr
Ser
130
Asn
Gly
Glu
Phe
Asp
210
Thr
Trp
Lys
Pro
Ser
290
Gly
Tyr
Thr

Ala

370
Asp
Asn
Glu

Glu

Ile
Leu
35

Asn
Ser
Asn
Phe
Ser

115
Leu

Trp
Ser
Tyr
Asp
185
Gln
Lys
Val
Pro
Arg
275
Asp
Ser
Gly
Gly
Ile
155
Tyr
Leu
Arg
Phe

Asp
435

Pro
20

Gly
Asp
Thr
Cys
Gln
100
Asn
val
Thr
Val
Lys
180
Lys
Thr
Arg
Arg
Gly
260
Gly
Ala
Ile
Ala
Met
340
Ala

Gly

Lys
Leu
Ser

420
Thr

S
Gly

His
Gln
Gly
Thr
85

Asn
Cys
Ala
Gly

Asn
165

Tyr
Leu
Ser
Ser
Gly
245
Asp
Tyr
Pro

Pro

Cys
325
Arg
Gly

Phe

Ser
Ile
405
Glu

Lys

Asp
His
Ile
Arg
70

Leu

Lys

Ser
Val
150
Ser

Pro

Leu
Gln
230
Gln
Ile
Phe
Ile
Asn
310
Pro
Asn
Phe
Arg
Thr
350
Glu
val

Ile

Phe
Ala
Glu
S5

Ile
Ile
Glu
Pro
Ser
135
Ala
Phe
Ala
Ile
Tyr
215
Gln
Ser
Leu
Lys
Gly
295
Asp
Arg
Val
Ile

His
375

Gln
Lys
Gilu

Asp

Pro

120
Gly

Gln
Phe

Leau

TIp
200
val
Thr
Ser
Leu
Ile
280
Thr

Lys

Pro
Glu
360
Gln
Ala
Thr
Gly

Leu
440

Gly

105
Asp

Thr
Asp
Ser
Asn
185
Gly
Arg
Val
Arg
Ile
265
Arg
Cys
Pro
Vval
Glu
345

Asn

Asn

ala
Asn
Arg

425
Trp

Leu
10

Asn
Asn
Asn
Ser
Leu
90

Leu
Val
Leu
Gly
Arg
170
Val
val
Ala
Thr
Ile
250
Asn
Asn
Ser
Phe
Lys
330
Lys
Gly

Ser

Ile
Glu
410
Ile

Ser

Trp
Asp
Gly
Ala
Pro
75

Leu
Phe
Pro
Glu
Gly
155
Leu
Thr
His
Ser
Pro
235
Ser
Ser
Gly
Ser
Gln
315
Gln
Gln
Trp
Glu
Asp
383
Lys
Gln

Tyr

Leu
Asn
Thr
Thr
60

His
Gly
val
Asp
Phe
140
Ser
Asn
Met
His
Gly
220
Asn
Ile
Thr
Lys
Glu
300
Asn
Asn
Thr
Glu

Gly
380

Gln
Phe
Asp

Asn

val
Ser
Leu
45

Glu
Arg
Asp
Giu

125
Ile

TyT
Trp
Pro
Pro
205
Axg
Ile
Tyr
Gly
Ser
285
Cys
val
Thr
Arg
Gly
365
Thr
Ile
His
Leu

Ala
445

Ala
Thr
30

val
Leu
Ile
Pro
Arg
110
Ala
Asn
Ala
Leu
Asnt
150
Ser
Val
Gly
Trp
Asn
270
Ser
Ile
Asn
Leu
Gly
350
Met

Gly

Asn
Gln
Glu

430
Glu

val
15

Ala
Lys
val
Leu
His
93

Ser
Ser
Glu
Cys
His
175
Asn
Thr
Thr
Ser
Thr
255
Leu
Ile
Thr
Arg
Lys
335
Ile
val

Gln

Gly
Ile
415
Lys

Leu

Serx
Thr
Thr
Gln
Asp
80

Cys
Lys
Leu
Asp
Lys
160
Lys
Gly
Asp
val
Arg
240
Ile
Ile
Met
Pro
Ile
320
Leu
Phe
Asp
Ala
Lys

400
Glu

Tyr

Leu
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[Val Ala Leu Glu Asn Gln His Thr Ile Asp Leu Thr Asp Ser Glu Met
450 455 460
[Asn Lys Leu Phe Glu Lys Thr Arg Lys Gln Leu Arg Glu Asn Ala Glu
(465 . 470 - 475 480
Asp Met Gly Asn Gly Cys Phe Lys Ile Tyr His Lys Cys Asp Asn Ala
[ 485 490 495
[Cys Ile Gly Ser Ile Arg Asn Gly Thr Tyr Asp His Asp Val Tyr Arg
- 500 505 510
Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys
[ 515 520 525
(Ser Gly Tyr Lys Asp Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys
530 535 540
'Phe Leu Leu Cys Val Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln
[545 550 555 560
Lys Gly Asn Ile Arg Cys Asn Ile Cys Ile
565 570

[(2) INFORMATION FOR SEQ ID NO:8:
(i} SEQUENCE CHARACTERISTICS:
[ {A) LENGTH: 1766 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genocmic)
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO
{vi) ORIGINAL SOURCE:
(A} ORGANISM: Influenza virus
(C} INDIVIDUAL ISOLATE: A/Texas/36/%1 rHA
{ix) FEATURE
{A) NAME/KEY: polyhedrin mRNA leader (partial)
(B) LOCATION: 1 to 18
(ix) FEATURE
(A} NAME/KEY: ceding region for AcNPV 61K protein sigmal
peptide
(B} LOCATION: 19 to 72
{ix) FEATURE
{2) NAME/KEY: Smal restriction site
{B} LOCATION: 76 to 81
(ix)}) FEATURE
(A) NAME/KEY: Kpnl restriction site
(B) LOCATION: B2 to 87
(ix) FEATURE
{A) NAME/KEY: Smal restriction site
{(B) LOCATION: 88 to 93
{ix) FEATURE
(A} NAME/KEY: coding region for mature rHA
(B} LOCATION: 73 to 1734
(ix} FEATURE
(A) WAME/KEY: KpnI restriction site
(B} LOCATION: 1744 to 17489
{ix) FEATURE
(A) NAME/KEY: BglII restriction site
{B) LOCATION: 1750 to 1755
(ix) FEATURE
(A} NAME/KEY: unversal translation termination signal
(B) LOCATION: 1756 to 1766
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:8:

T e T e T e T e T e T e O e O e O e O e T e O e T e, T e T e T e, T e T e TR e O e O e O e B e N R e e B e |

TAAARAAACC TATAAATAAT GCCCTTGTAC AAATTGTTAA ACGTTTTGTG GTTGGTCGCC 60
[ GTTTCTAACG CGATTCCCGG GGGTACCCCC GGGGACACAA TATGTATAGG CTACCATGCG 120
L
[AACAACTCAA CCGACACTGT TGACACAGTA CTTGAGAAGA ACGTGACAGT GACACACTCT 180

[ GTCARCCTAC TTGAGGACAG TCACAACGGA AAACTATGTC GACTAAAGGG AATAGCCCCA 240
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FTACAATTGG GTAATTGCAG CGTTGCCGGA TGGATCTTAG GAAACCCAAM ATGCGAATCA 300
[CTGTTTTCTA AGGAATCATG GTCCTACATT GCAGAAACAC CAARCCCTGA GAATGGAACA 360
%GTTACCCAG GGTATTTCGC CGACTATGAG GAACTGAGGG AGCRATTGAG TTCAGTATCA 420
[TCATTCGAGA GATTCGAARAT ATTCCCCAAA GAAAGCTCAT GGCCCARACCA CACCGTAACC 480
?AAGGAGTAA CGAGATCATG CTCCCATAAT GGGAAAAGCA GTTTTTACAG ARATTTGCTA 540
[TGGCTGACGG AGAAGRATGG CTTGTACCCA AATCTGAGCA AGTCCTATGT ARACAACAAA 600
[GAGAAAGAAG TCCTTGTACT ATGGGGTGTT CATCACCCGT CTARCATARG GGACCAAAGG 66l
EGCCATCTATC ATACAGARAA TGCTTATGTC TCTGTAGTGT CTTCACATTA TAGCAGRAGA 720
[TTCACCCCAG AAATAGCAAA AAGACCCAAA GTAAGAGATC AAGARGGAAG AATTAACTAC 780
ETACTGGACTC TGCTGGAACC CGGGGACACA ATAATATTTG AGGCAARATGG AAATCTAATA 840
[GCGCCATGGT ATGCTTTCGC ACTGAGTAGA GGCTTTGGGT CAGGAATCAT CACCTCAAAC 900
[GCATCAATGG ATGAATGTGA CGCGAAGTGT CAAACACCCC AGGGAGCTAT AAACAGTAGT 960
ECTTCCTTTCC AGBATGTACA CCCAGTCACA ATAGGAGAGT GTCCAAAGTA TGTCAGGAGT 1020
[ACAAAATTAA GGATGGTTAC AGGACTAAGG AACATCCCAT CCATTCAATC CAGAGGTTTG 1080
ET&TGGAGCCA TTGCCGGTTT CATTGAAGGS GGGTGGACTGE GAATGATAGA TGGATGGTAT 1140
[GGTTATCATC ATCAGAATGA ACAAGGATCT GGCTATGCTG CGGACCARAA AAGCACACAA 1200
[AATGCCATTA ACGGGATTAC ABACAAGGTG AATTCTGTAA TCGAGARMAT GAACACTCAR 1260
ETTCACAGCTG TGGGCAARGA ATTCAACARA TTAGAAAGAA GGATGGAAAA CTTAAATARA 1320
[AAAGTTGATG ATGGATTTCT GGACATTTGG ACATATAATG CAGAAngLl GGTTCTACTG 1380
[GAAAATGGAA GGACTTTGGA TTTTCATGAC TCAAATGTGA AGAATCTGTA TGAGAAAGTA 1440
EAAAAGCCAAT TGAAGAARTAA TGCCAAAGAA ATAGGGAACG GGTGTTITTGA ATTCTATCAC 1500
[ AAGTGTAACA ATGAATGCAT GGAARAGTGTS AAAAATGGAA CTTATGACTA TCCARAATAT 1560
ETCCGAAGAAT CAAAGTTARR CAGGGGAAAA ATTGATGGAG TGAAATTGGA ATCAATGGGA 1620
[ GTCTATCAGA TTCTGGCGAT CTACTCAACT GTCGCCAGTT CACTGGTGCT TTTGGTCTCC 1680
[ CTGGGGGCAR TCAGCTTCTG GATGTGTTCT AATGGGTCTT TGCAGTGCAG AATATGAATC 1740
TGAGGTACCA GATCTTAATT AATTAA 17686

(2)

INFORMATION FOR SEQ ID NO:9:

10

20

30

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 572 amino acids
{B) TYPE: amino acid
(C} STRANDEDNESS: single
{D} TOPOLOGY: linear
MOLECULE TYPE: peptide
HYPQTHETICAL: NO
ANTI-SENSE: NO
FRAGMENT TYPE: N-terminal
ORIGINAL SQOURCE:
(A) ORGANISM: Influenza virus
(C) INDIVIDUAL ISOLATE: A/Texas/36/91 rHA
FEATURE

{AR) NAME/KEY: AcNPV 61K protein signal segquence

{ii)
(1ii)
{(iv)
(v}
(vi)

(i)

C— ™™ — /= /s s s



[385

[Ala
[Asn
Glu

[Ser
Lﬁﬁs

(B)

(ix) FEATURE
{A) NAME/KEY: mature rHA

(x1i)

{B)

LOCATION: 1 to 18

LOCATION: 19 to 554

(12)

SEQUENCE DESCRIPTION: SEQ ID NO:9:

Pro Leu Tyr

Ala
Ala
Thr
50

Leu
val
Lys
Thr
Leu
130
Ser
Ser
Glu
Lys
Ile
210
Val
Arg
Leu
Ile
Ile
250
Thr
Pro
Arg
Leu
Ile
370
Tyr

Asn

Val
Lys
Leu

450
Asn

Ile
Asn

35
Val

Cys
Ala

Glu

Cys
11%
Ser
Ser
His
Lys
Glu
135
Arg
Val
Pro
Leu
Ala
278
Ile
Pro
val
Met
Phe
iss
Asp
Ala

Lys

Gly
Lys
435s
Leu

Val

Pro
20

Asn
Thr
Arg
Gly

Ser
100

Tyr
Ser
Tzp
Asn
Asn
1380
Lys
Asp
Ser
Lys
Glu
280
Pro
Thr
Gln
Thr
val
340
Gly
Gly
Ala
Val
Lys
420
Val
val

Lys

Lys Leu Leu Asn Val

5
Gly

Ser
His
Leu

Trp
BS

Trp
Pro
Val
Pro
Gly
165
Gly
Glu
Gln
Ser
Val

245
Pro

Txrp
Ser
Gly
Ile
325
Thr
Ala
Trp
Asp

Asn
405

Glu
Asp
Leu

Asn

Gly
Thr
Ser
Lys
70

Ile
Ser
Gly
Ser
Asn
150
Lys
Leu
Val
Axrg
His
230
Arg
Gly
Tyr
Asn
Ala
310
Gly
Gly
Ile
Tyr
Gln
390
Ser
Phe
Asp

Leu

Leu
470

Thr
Asp
val
55

Gly
Leu
Tyr
TYyr
Ser
138
His

Serxr

Leu
Ala
215
Asp
Asp
Ada
Ala
295
Ile
Glu
Leu
Ala
Cly
375
Lys

Val

Gly

Glu
455

Tyr

Pro
Thr
40

Asn
Ile
Gly
Ile
Phe
120
Phe
Thr
Ser
Pro
val
200
Ile
Ser
Gln
Thr
Phe
280
S5er
Asn
Cys
Arg
Gly
3690
Tyr

Ser

Ile

Lys
Phe
440
Asn

Glu

Gly
25

Val
Leu
Ala
Asn
Ala
105
Glu
Val
Phe
Asn

185
Leu

Arg
Glu
Ile
265
Ala
Mat
Ser
Pro
Asn
345
Phe
His
Thr
Glu
Leu
425
Leu

Gly

Lys

Leu
10

Asp
Asp
Leu
Pro
Pro
20

Glu
Asp
Arg
Thr

Tyr
170
Leu

Trp
His
Arg
Gly
250
Ile
Leu
Asp
Ser
Lys
330
Ile
Ile
His
Gln

Lys
410

Glu
Asp
Rrg

val

Trp
Thr
Thr
Glu
Lau
75

Lys
Thr
Tyr
Phe
Lys
155
Arg
Sear
Gly
Thr
Phe
235
Axrg
Phe
Ser

Glu

Leu
315

Tyr
Pro
Glu

Gln

Arg
Ile
Thr

Lys
475

Leu
Ile
val
Asp
60
Gln
Cys
Pro
Glu
Glu
140
Gly
Asn
Lys
Val
Glu
220
Thr
Ile
Glu
Arg
Cys
300
Pro
val
Ser
Gly
Asn
380
Ala

Asn

Arg

Trp

Leu
460
Ser

Val
Cys
Leu
45

Ser
Leu
Glu
Asn
Glu
128
Ile
Val
Leu
Ser
His
2058
Asn
Pro
Asn
Ala
Gly
285
Asp
Phe
Arg
Ile
Gly
365
Glu
Ile

Thr

Met
Thr
445
Asp

Gln

JP 3757318 B2 2006.3.22

Ala

Ile
30
Glu

His
Gly
Ser
Pro
110
Leu
Phe
Thr
Leu
150
Hisg
Ala
Glu
Tyr
Asn
270
Phe
Ala
Gln

Ser

Gln
350

Trp
Gln
Asn
Gln

Glu
430

Tyx
Phe

Leu

Val
15

Gly
Lys
Asn
Asn
Leu
Glu
Arg
Pro
Arg
175
Val

Pro

Ile

Tyr
255
Gly
Gly
Lys
Asn
Thr
3135
Ser
Thr
Gly
Gly

Phe
415

Asn
Asn
His

Lys

Ser

Asn
Gly

Cys
80

Phe
Asn
Glu
Lys
Ser
160
Leu
Asn
Ser

Val

Ala
240

Trp
Asn
Ser
Cys
Vval
320
Lys
Arg
Gly
Ser
Ile

400
Thr

Leu
Ala

Asp

Asn
480

10
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Asn Ala Lys Glu Ile Gly Asn Gly Cys FPhe Lys
485 450 495
[Asn Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr Asp Tyr Pro
[ 500 505 510

Lys Tyr Ser Glu Glu Ser Lys Leu Asn Arg Gly Lys Ile Asp Gly Vval
: 515 520 525

(Lys Leu Glu Ser Met Gly Val Tyr Gln Ile Leu Ala Ile Tyr Ser Thr

530 535 540
[Val Ala Ser Ser Leu Val Leu Leu Val Ser Leu Gly Ala Ile Ser Phe

550 £S5 560
Cys Ser Asn Gly Ser Leu Gln Cys Arg Ile

Glu Phe Tyr His Cys

[Trp Met

INFORMATION FOR

565

570

SEQ ID NO:10:

[ (i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1735 base pairs

{B} TYPE:

nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY:

linear

[
[
[ (ii) MOLECULE TYPE: RNA (genomic)
[ (iii) HYPQTHETICAL: NO
[ {(iv) ANTI-SENSE: NO

{vi} ORIGINAL SOURCE;:
[ {A}) ORGANISM: Influenza virus
[ (C) INDIVIDUAL ISOLATE: B/Panama/45/950 rHA

(ix) FEATURE
l (A) NAME/KEY: polyhedrin mRNA leader (partial)
[ (B) LOCATION: 1 to 18

(ix} FEATURE
( (A) NAME/KEY: coding region for HA signal peptide
[ sequence

(B} LOCATION: 19 to &9
[ (ix) FEATURE _
[ {A) NAME/KEY: Smal restriction site
{(B) LOCATION: 22 to 27

L (ix) FEATURE
[ (p) NAME/KEY: coding region for mature rHA
‘ {B) LOCATION: 70 to 1773

(ix) FEATURE
[ ({A) NAME/KEY: KpnI restriction site
[ {B) LOCATION: 1777 to 1782

(ix) FEATURE
[ (A) NAME/KEY: BglII restriction site
[ {B) LOCATION: 1783 to 1788

{ix} FEATURE
[ (A} NAME/KEY: unversal translation termination signal
[ (B) LOCATION: 1789 to 1759
' {xi} SEQUENCE DESCRIFTION: SEQ ID NQ:10:
[TAAAAAAACC TATAAATAAT GCCCGGGAAG GCAATAATTS TACTACTCAT GETAGTAACH 60
Kiyele).V.Valeled-Ve] ATCGAATCIG CTACTGGGATA ACATCTTCAA ACTCACCTCA TGTGGTCAAR 120
[
[ACAGCTACTC AAGGGGARAGT CAATGTGACT GGTGTGATAC CACTGACAAC AACACCAACAH 180
[AAATCTCATT TTGCAAATCT BAARAGGAACH AAGACCAGAG GGAAACTATG CCCAAACTGT 240
[CTCAACTGCA CAGATCTGGA TGTGGCCTTG GGCAGACCAA TGTGTGTGGG GACCACACLCT 300
[
[TCGGCAAAAG CTTCAATACT CCACGARAGTC AGACCTGTTA CATCCGGGTG CTTTCCTATA 360
[ATGCACGACA GAACAARAAT CAGACAGCTA CCCAATCTTC TCAGAGGATA TGAAAATATC 420
[
[AGATTATCAA CCCAARACGT TATCAACGCA GAAAGAGCAC CAGGAGGALCC CTACAGACTT 480
[GGAACCTCAG GATCTTGCCC TAACGTTACC AGTAGAGACG GATTCTTCGC AACAATGGCT 540

O
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[TGGGCTGTCC
[ATTTGTACCA
l

[CAAATGAAAA

[GTAACCACAC

[CTACCACAAA
L

ACAATTGTCT
lAccanGGTAR
ETACGGTGGAT
[AATTGCCCARA
ECCTGCAAAAC
[GGATGGGAAG

[GCAGTGGCAG

EAATTCTTTGA
[CTCCACAACG
EAGCTCGCAAA
[(GAGCATCTAT
(ATAGGGRAATG
EGCTGCTGGCA

[ACTGCTGCAT
l

L
[TCCAGAGACA

ACTGCTGCTT

CAAGGGACAA
AAGGAGAAGA
ACCTCTATGG
ATTATGTTTC
GCGGCAGAAT
ATCAARGAGG
TARRAGGGTC
TAAACAAAAG
TATGGGTGAR
TATTARAGGA
GAATGATTGC
CAGACCTTAA
GTGAGCTAGA
AAATACTCGA
TAGAGCTTGC
TGGCACTTGA
GATGCTTCGA
CCTTTAATGC
CTTTABRATGA
CTAGTTTGGC

ATGTTTCTTG

CAAARCAGCA
CCARATTACT
AGACTCAAAT
TCAGATTGGT
TGTTGTTGAT
TGTTTTGTTG
CTTGCCTTTA

CAAGCCTTAC

(14)
ACGAATCCAC
GTTTGGGGGT
CCTCAAMAGT
GGCTTCCCAA
TACATGGTGC
CCTCARARGG
ATTGGTGAAG

TACACAGGAG

ARCACCTTTG
AAGGGGTTTC
AGGTTGGCAC
GAGTACGCAA
AGTAAAGAAT
GCTGGATGAG
AGTCTTGCTT
GAGARRACTA
AACCAARACAC
AGGAGAATTT
TGATGGATTG
TGTAACATTG

TTCCATCTGT

ARGCTTGCCA
TTCGGAGCTA
GGATACACAT
GAAGCCATARM
CTTCARAGAC
AAAGTGGATG
TCCAMCGAAG
ARGARARTGC
ARGTGCAACCT
TCTCTTCCCA
GATAATCATA
ATGATAGCTA

CTGTGAGGTA

JP 3757318 B2 2006.3.22

TAACAGTAGA
TCCATTCTIGA
TCACCTCATC
ATCAAACAGA
ARARACCTGG
TG&GGTGCGC
CAGATTGCCT
ARCATGCADA
ATGGAAC;AA
TTGCTGGTTT
CTCATGGAGC
ACAAGATAAC
TAAGTGGTGC
ATCTCAGAGC
GAATAATAAA
TGGEGTCCCTC
AGACCTGCTT
CTTTTGATTC
CTATACTGCT
TTTTTATTGT

CCAGATCTTA

[ (2) INFORMATION FOR SEQ ID NO:11:
[ (1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 585 aminoc acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO
{v) FRAGMENT TYPE: N-terminal
(vi) ORIGINAL SCURCE:

[

[

: (ii)
[

[

[

[ (A) ORGANISM: Influenza virus
[

[

[

[

[

[

(1ii)
{iv)

{C) INDIVIDUAL ISOLATE: B/Panama/45/30 rHA

{ix) FEATURE
(A) NAME/KEY: HA signal peptide
(B) LOCATION: 1 to 17
(ix) FEATURE
(A} NAME/KEY: mature rHA
{B) LOCATION: 18 to 568
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:11:

AGTACCATAC
TAACAARATC
TGCCAATGGA
AGACGGAGGG
GAAAACAGGA
ARGTGGCAGG
TCACGARRAA
AGCCATAGGA
ATATAGACCT
CTTAGAAGGA
ACATGGAGTG
ARAAARTCTC
CATGGATGARA
TGACACAATA
CAGTGAAGAT
TGCTGTAGAC
AGACAGGATA
ACTGAATATT
CTACTACTCA
TTATATGGTC

ATTAATTAA

[Met Pro Gly Lys Ala Ile Ile Val Leu Leu Met Val Val Thr Ser Asn

1 5 10

15

[Ala Asp Arg Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val

[ 20 25 30

600
660
720
780
B840
900
860
10290
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1799
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Val

[Leu

[Ser
Pro
[Arg
[Ala
Gly
[385
[ Lys

[ Leu

Lys
Thr

50
Thr

val
Ala
Ile
Gly
130
Arg
Asn

Pro

Ser
210
Gln
Gln
Ser
Gly
Cys
290
Gly
Lys
Tle

Pro

Gly
Ile
Asp

530
Asn

Thr
35
Thr

Ala
Ser

Met
115

Tyr
Ala
val
Arg
Ile
1295
Asp
Lys
Ile
Gly
Thr
275
Ala
Glu
Pro
TIp
Pro
355
Phe
Thx
Thr
Glu
Leu
435
Ala
Glu

Lys

Cys
Ala
515
Ser

His

Ala
Thr
Gly
Leu
Ile
100
His
Glu
Pro
Thr
AsSp
180
Cys
Asn
Phe
Gly
Arg
260
Ile

Ser

Ala

Vval
340
Ala
Leu
Ser
Gln
Leu
420
His
Asp
Gly
Leu
Phe
500
Ala

Leu

Thr

Thr
Pro
Lys
Gly
Leu
Asp
Asn
Gly
Ser
165
Asn
Thr
Lys
Thr
Gly
245
Ile
val
Gly
Asp
Tyr
325
Lys
Lys
Glu
His
Glu
405
Glu
Asn
Thr
Ile

Lys
485

Glu
Gly
Asn

Ile

Gln
Thr
Leu
70

Arg
His
Arg
Ile
Gly
150
Arg
Lys
Lys
Ile
Ser
230
Phe
val
Tyr
Arg
Cys
310
Thr
Thr
Leu
Gly
Gly
390
Ala
Val
Glu
Ile
Ile
470
Lys
Thr
Thr
Ile

Leu
550

Gly
Lys
55

Cys
Pro
Glu
Thr
Arg
133
Pro
Asp
Thr
Gly
Gln
215
Ser
Preo
Val
Gln
Sear
235
Leu
Gly
Pro
Leu
Gly
375
hla
Ile
Lys
Ile
Ser
455

Asn

Met

Lys
Phe

Thr
535
Leu

Glu
490

Ser
Pro
Met
Vval

Lys
120
Leu

Gly
Ala
Glu
200
Met
Ala
Asn
Asp
Arg
280
Lys
His
Glu
Leu
Lys
360
Trp
His
Asn
Asn
Leu
440
Ser

Ser

Leu

His
Asn
520
Ala

Tyr

Val
His
Asn
Cys
Arg
105
Ile
Ser
Arg
Phe
Thr
185
Asp
Lys
Asn

Gln

Tyr
265
Gly
vVal
Glu
His
Lys
345
Glu
Glu
Gly
Lys
Leu
425
Glu
Gln
Glu
Gly
Lys
505
Ala

Ala

Tyr

(15)
Asn
Phe
Cys
Val
90
Pro
Arg
Thr
Leu
Phe
170
Asn
Gln
Asn
Gly
Thr
250
Met
Val
Ile
Lys
Ala
330
Leu
Arg
Gly
val
Ile
410
Gln
Leu
Iie
Asp

Pro
490

Cys
Gly
Ser

Ser

Val
Ala

Leu
75
Gly

Val
Gln
Gln
Gly
155
Ala
Pro
Ile
Leu
val
235
Glu
Val
Leu
Lys
315
Lys
Ala
Gly
Met
Ala
ass5
Thr
Arg
Asp
Gliu
Glu
475
Ser
Asn
Glu

Leu

Thr
555

Thr
Asn

60
Asn

Thr
Thr
Leu
Asn
140
Thr
Thr

Leu

Thr

Tyr
220
Thr
Asp
Gln
Leu
Gly
300
Gly
Ala
Asn
Phe
Ile
380
val
Lys
Leu
Glu
Leu
460
His

Ala

Gln
Phe
Asn

540
Ala

Gly
45

Leu
Cys
Thr
Ser
Pro
125
val
Ser
Met
Thr
vVal
205
Gly
Thr
Gly
Lys
Pro
285
Ser
Gly
Ile
Gly
Phe
365
Ala
Asn
Ser
Lys
445
Ala

Leu

Val

Thr
Ser
525
Asp

Ala

JP 3757318 B2

Val Ile Pro

Lys
Thr
Pro

Gly
110
Asn
Ile
Gly
Ala

vVal
180

Trp
Asp
His
Gly
Pro
270
Gln
Leu
Leu
Gly
Thr
350
Gly
Gly
Ala
Leu
Gly
430
val
val
Leu
Asp
Cys
510
Leu

Asp

Ser

Gly
Asp
Ser
35

Cys
Leu

Asn

Ser

Trp
175
Glu
Gly
Ser
Tyr
Leu
255
Gly
Lys
Pro
Asn
Asn
335
Lys
Ala
Trp
Asp
Asn
415
Ala
Asp
Leu

Ala

Ile
4385

Leu

Pro
Gly

Ser

Thr

Leu
80
Ala

Phe
Leu

Ala

Cys
160
Ala
Val
Phe
Asn
Val
240
Pro
Lys
Vval
Leu
Lys

320
Cys

Ile
His
Leu
400
Ser
Met
Asp
Leu
Leu
480
Gly
Asp
Thr

Leu

Leu
560

2006.3.22
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(16)

Ala Val Thr Leu Met Ile Ala Ile Phe Ile Vval Tyr Met Val Ser Ary

565

570 575

[Asp hsn Val Ser Cys Ser Ile Cys Leu

L

580

585

[(2) INFORMATION FOR SEQ ID NO:12:

{1) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 1811 base pairs
{B) TYPE: nucleic acid

{C} STRANDEDNESS: single

l

{D) TOPQOLOGY:

linear

[
[
[ L]
[ (ii) MOLECULE TYPE: DNA (genomic)
{iii} HYPOTHETICAL: NO
[ (iv}) ANTI-SENSE: NO
[ (vi} ORIGINAL SOURCE:
(A) ORGANISM: Influenza virus
[ (C) INDIVIDUAL ISOLATE: B/Netherlands/13/94 rHA
[ {ix) FEATURE
[ (A} NAME/KEY: polyhedrin mRNA leader (partial)
{B) LOCATION: 1 to 18
[ (ix} FEATURE
[ (A) NAME/KEY: coding region for AcNPV 61K protein signal
segquence
[ (B} LOCATION: 1% to 72
[ {ix) FEATURE
(A) NAME/KEY: Smal restriction site
l {B) LOCATION: 76 to Bl
[ (ix} FEATURE
(A} NAME/XEY: coding region for mature rHA
[ (B) LOCATION: 73 to 1785
[ (ix) FEATURE
c {A) NAME/KEY: Kpnl restriction site
(B} LOCATION: 1789 to 1794
[ (ix) FEATURE
[ (A) NAME/KEY: BglII restriction site
(B) LOCATION: 1795 to 1800
[ (ix) FEATURE
[ (A) NAME/KEY: unversal translation termination signal
(B} LOCATION: 1801 to 1811
[ (xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
[TAAAAAAACC TATARATALAT GCCCTTGTAC AAATTGTTAA ACGTTTTGTG GTTGGTCGCC
[ )
[GTTTCTAACG CGATTCCCGS GGATCGAATC TGCACTGGGA TAACATCTTC AARATCACCT
[ CATGTAGTCA AAACAGCTAC TCAAGGGGAG GTCAATGTGA CTGGTGTGAT ACCACTGACG
[
[ACAACACCAA CARAMATCTCA TTTTGCAAAT CTCAARGGAA CAAAGACCAG AGGGAARACTA
[ TGCCCARACT GTCTCAACTG CACAGATCTG GATGTGGECCT TGGGCAGACL AATGTGTGTG
[GGGATCACAC CTTCGGCAAA AGCTTCAATA CTCCACGAAG TCAGACCTGT TACATCCGGG
[
[ TGCTTTCCTA TAATGCATGA CAGAACARAMA ATCAGACAGC TACCCAATCT TCTCAGAGGA
[ TATGAARAACA TCAGACTATC AACCCAAAAC GTTATCAACG CAGAAAAGGC ACCAGGAGGA
[ CCCTACAGAC TIGGAACCTS AGGATCTTGC CCTAACGTTA CCAGTAGAAC CGGATTCTTC
[
[ GCAACAATGG CTTGGEGCTGT CCCAAGGGAC AACAAAACAG CAACGAATCC ACTARCAGTA
[ GAAGTACCAT ACATTTGTAC GRAAAGGAGAA GACCAMATTA CTGTTTGGGG GTTCCATTCT
[
[ GATAACAMAAR CCCAAATGRA AAACCTCTAT GGAGACTCAA ATCCTCAAAA GTTCACCTCA
[ TCTGCCAATG GAGTRACCAC ACATTATGTT TCTCAGATTG GTGGCTTCCC AGATCAAACA

JP 3757318 B2 2006.3.22
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180
240
300
360
420
480
540
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660
720
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FAAGACGGAG

[GGGAARACAG
EGCAAGTGGCA
[CTTCACGAAA
EAAAGCCATAG
(AGATATAGAC
lrTeTTAGARG
EGCACATGGAG
[ACAARRAATC
EGCCATGGATG
[GCTGACACAA

[AACAGTGAAG

ETCTGCTGTAG
[ TTAGACAGGA
ETCACTGAATA
[ CTCTACTACT
[ GTTTATATGG

{
[TAATTAATTA

GACTACCACA
GAACAATTGT
GGAGCAAGGT
AATACGGTGG
GARATTGCCC
CTCCTGCAARN
GAGGATGGGA
TGGCAGTGGC
TCAATTCTTT
AACTCCACAA
TAAGCTCGCA
ATGAGCATCT
ACATAGGGAA
TAGCTGCTGG
TTACTGCTGC
CARCTGCTGC
TCTCCAGAGA,

A

AAGCGGCAGA
CTATCARAGA
AATARAAGGG
ATTAAACAAA
AATATGGGTG
ACTATTAAARG
AGGAATGATT
AGCAGACCTT
GAGTGAGCTA
CGAAATACTC
AATAGAGCTT
ATTGGCACTT
TGGATGCTTC
CACCTTTAAT
ATCTTTAAAT
TTCTAGTTTG

CAATGTTTCT

17)
ATTGTTGTTG
GGTATTTTGT
TCCTTGCCTT
AGCAAGCCTT
ARARCACCTT
GAARGGGGTT
GCAGGTTGGC
AAGAGTACGC
GAAGTAARAGA
GAGCTGGATG
GCAGTCTTAC
GAGAGARAAC
GAAACAAAAC
GCAGGAGAAT
GATGATGGAT
GCTGTAACAT

TGTTCCATCT

[ {2} INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:

JP

ATTACATGGT

TGCCTCAARA

TAATTGGTGA

ACTACACAGG

TGAAGCTTGC

TCTTCGGAGC

ACGGATACAC

ARGAAGCCAT

ACCTTCAAAG

AGAAAGTGGA

TTTCCAACGA

TAARGAAAAT

ACAAGTGCAA

3757318 B2 2006.3.22

GCAMAAACCT
GGTGTGGTGC
AGCAGATTGC
AGAACATGCA
CAATGGAACC
TATTGCTGGT
ATCTCACGGG
AAACAAGATA
ACTAAGTGGT
TGATCTCAGA
AGGAATARATA
GCTGGGTCCC

CCAGACCTGC

TTTCTCTTCC

TGGATAATCA

TGATGATAGC

GTCTGTGAGG

CACTTTTGAT
TACTATACTG
TATTTTTATT

TACCAGATCT

B40

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1811

10

20

(A) LENGTH: 589 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
MOLECULE TYPE: peptide

HEYPOTHETICAL: NO

(1i)
{iii)

{iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: N-terminal
(vi} ORIGINAL SCURCE:

(A) ORGANISM:
(<)

Influenza virus

INDIVIDUAL ISOLATE: B/Netherlands/13/354 rHA
FEATURE

{A}) NAME/KEY:

{ix)
AcCNPV 61K protein signal sequence

(B) LOCATION: 1L to 1B
(ix) FEATURE
{A) NAME/KEY: mature rHA

' LOCATION: 19 to 571
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Met Pro Leuw Tyr Lys Leu
1 5
Ala

Leu Asn Val Ala vVal Ser

15
Ser Ser
a0

Asn Val

Leu
10
Thr

Trp Leu Val

Asn Ila Ile

Pro Gly Asp
20

Val Val Lys

Arg Cys Ile Thr
25

Thr

Gly Lys

His
35
Ile

Ser Pro

Thr Ala
40

Thr

Gln Gly Glu val Thr

Gly val
50

Lys

Pro Leu Thr Thr
55

Arg

Proe Thr Lys Phe Ala Asn

Leu
65

Gly Thr Lys Thr

70

Gly Asn

80

Cvs

<

75

Lys Leu

[
[
[
[
[
[
[
[
[
[
[
: (3)
[
[
[
[
[
[
[
L Cys Leu
U



[Pro
(145
Ser
Met
[Thr
lval
[
Gly
(225
[Thr

Gly

Thr
Pro
Gly

Asn
130
Ile

Gly
Ala

val

210
Asp

His
Gly
Pro
Gln
290
Leu
Leu
Gly
Thr
Gly
370
Gly
Ala
Leu
Gly
val
450
Val
Leu
Asp

Cys

Leu
530

Asp
Ser

Val

Asp
Ser

Cys
115
Leu

Asn
Ser
Trp
Glu
195
Gly
Ser
TYyT
Leau
Gly
275
Lys
Pro
Asn
Asn
Arg

355
Ala

Trp
Asp
Asn
Ala
435
Asp
Leu
Ala
Iie
Leu
515
Pro
Gly

Ser

Ser

Leu

Ala
100
Phe

Leu
Ala
Cys
Ala
180
Val
Phe
Asn
Vval
Pro
260
Lys
val
Leu
Lys
Cys
340
Tyr
Ile
His
Leu
Ser
420
Met
Asp
Lau
Leu
Gly
500
Asp

Thr

Leu
Leu

Arg
580

INFORMATION

Asp
BS

Lys
Pro
Arg
Glu
Pro
165
val
Pro
His
Pro
Ser
245
Gln
Thr
Trp
Ile
Ser
328
Pro
Arg
Ala
Gly
Lys
405
Leu
Asp
Leu
Ser
Glu
485
Asn

Arg

Phe

Asp
Ala

565
Asp

FOR

val
Ala
Ile
Gly
Lys
150
Asn
Pro
Tyx
Serx
Gln
230
Gln
Ser
Gly
Cys
Gly
310
Lys
Ile
Pro
Gly
Tyr
380
Ser
Ser
Glu
Arg
Asn
470
Arg
Gly
Ile
Asp
Asn
£50Q
val

Asn

SEQ

Ala
Sar

Met

135
Ala

val
Arg
Ile
Asp
215
Lys
Ile
Gly
Thr
Ala
255
Glu
Pro
Trp
Pro
Phe
375
Thr
Thr
Glu
Leu
Ala
455
Glu
Lys
Cys
Ala

Ser
535

His
Thr

val

Leuy
Ile
His
120
Glu
Pro
Thr
Asp
Cys
200
Asn
Phe
Gly
Arg
Ile
280

Ser

Ala

val
Alz
360
Leu
Ser
Gin
Leu
His
440
Asp
Gly
Leun
Phe
hAla
520
Leu
Thr

Leu

Ser

Gly
Leu
105
Asp
Asn
Gly
Ser
Asn
185
Thr
Lys
Thr
Gly
Ile
265
Val
Gly

Asp

Lys
345
Lys
Glu
His
Glu
Glu
425
Asn
Thr
Ile
Lys
Glu
505
Gly

Asn

Ile
Met

Cys
585

ID NO:14:

(18)

Arg
90

His
Arg
Ile
Gly
Arg
170
Lys
Lys
Thr
Ser
Phe

250
Val

Arg
Cys
Thr
330
Thr
Leu
Gly
Gly
Ala
410
Val
Glu
Ile
Ile
Lys
450
Thr
Thr

Ile

Leu

Ile
570
Sex

Pro
Glu
Thr
Arg
Pro
155
Thr
Thr
Gly
Gln
Ser
235
Pro
val
Gln
Ser
Leu
315
Gly
Pro
Leu
Gly
Ala
395
Ile
Lys
Ile
Ser
Asn
475
Met
Lys
Phe
Thr
Leu
555
Ala

Ile

Met
Val
Lys

Leu
140

Tyr
Gly
Ala
Glu
Met
220
Ala
Asp
Asp
Arg
Lys
300
His
Glu
Leu
Lys
Trp
380
His
Asn
Asn
Leu
Ser
460
Ser
Leu
His
Asn

Ala
540

Tyr
Ile

Cys

Cys
Arg
Ile
125
Ser
Arg
Phe
Thr
Asp
205
Lys
Asn

Gln

Gly
285
Val
Glu
His
Lys
Glu
365
Glu
Gly
Lys
Leu
Glu
445
Gln
Glu
Gly
Lys
Ala
525
Ala
TyTr
Phe

Leu

JP 3757318 B2

val

Pro
110
Arg

Thr
Leu
Phe
Asn
150
Gln
Asn
Gly
Thr
Met
270
Ile
Ile
Lys
Ala
Leu
50
Arg
Gly
Val
Ile
Gln
430
Leu
Ile
Asp
Pro
Cys
510
Gly

Ser

Ser

Ile

Gly
g5

Val
Gln
Gln
Gly
Ala
175
Pro
Ile
Leu
val
Glu
255
Val
Leu
Lys
Tyr
Lys
335
Ala
Gly
Met
Ala
Thr
415
Arg
Asp
Glu
Glu
Ser
495
Asn

Glu

Leu

Thr

val
575

Ile
Thr
Leu
Asn

Thr
160
Thr
Leu

Thr

Thr
240
Asp
Gln
Leu
Gly
Gly
320
Ala
Asn
Phe
Ile
val
400
Lys
Leu
Glu
Leu
His
480
Ala
Gln
Phe
Asn

Ala
560

Tyr

2006.3.22
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(19) JP 3757318 B2 2006.3.22

(1} SEQUENCE CHARACTERISTICS:
(A LENGTH: 1757 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single

(A) NAME/KEY: unversal translation termination signal
(B) LOCATION: 1747 to 1757
{xi) SEQUENCE DESCRIPTION: S5EQ ID NO:14:

[
[
[
{D) TOPOLOGY: linear
L (1i) MOLECULE TYPE: DNA (genomic)
[ {iii) HYPOTHETICAL: NO
‘ {iv] ANTI-SENSE: NO
{vi} ORIGINAL SOURCE:
[ (A) ORGANISM: Influenza virus
[ {C) INDIVIDUAL ISOLATE: A/Shandong/9/93 rHA
[ {ix) FEATURE
(A) NAME/KEY: polyhedrin mRNA leader (partial)
[ (B} LOCATION: 1 to 18
[ (ix) FEATURE
(A) NAME/KEY: coding region for AcNEV 61K protein sigmal
[ sequence
[ (B) LOCATION: 19 to 72
(ix} FEATURE
[ (A} NAME/KEY: Smal restriction site
[ {(B) LOCATION: 76 to B1
[ (ix} FEATURE
(A} NAME/KEY: coding region for matures rHA
[ (B} LOCATION: 73 to 1728 ’
[ {(ix) FEATURE
(A} NAME/KEY: KpnI restriction site
[ (B) LOCATION: 1735 to 1740
[ (ix} FEATURE
(A) NAME/KEY: BglIf restriction site
[ {B) LOCATION: 1741 to 1746
[ (ix) FEATURE
[
[

lranaAnnacc

TATARATAAT

GCCCTTGTAC

AAATTGTTAA

ACGTTTTGTG GTTGGTCGCC 60
EGTTTCTAACG CGATTCCCGG GCAAGACCTT CCAGGAAATG ACAACAGCAL AGCAACGCTG 120
[TGCCTGGGAC ATCATCGCAGT GCCAAACGGA ACGCTAGTGA AAACAATCAC GAATGATCAA 180
?TTGAAGTGA CTAATGCTAC TGAGTTGGTT CAGAGTTCCOT CAACAGGTAG AATATGCGGC 240
[AGTCCTCACC GAATCCTTGA TGGAAAAAACVTGCACACTGA TAGATGCTCf ATTGGGAGAC 300
[CCTCATTGTG ATGGCTTCCA AAATAAGGAA TCGGACCTTT TTGTTGAACG CAGCAARGCT 360
ETACAGCAACT GTTACCCTTA TGATGTGCCG GATTATGCCT CCCTTAGGTC ACTAGTTGCC 420
[TCATCRAGGCA CCCTGGAGTT TATCAATGAA GACTTCBATT GGACTGGAGT CGCTCAGGAT 480
[6GGGGAAGET ATGCTTGCAA AAGAGGATCT GTTAACAGTT TCTTTAGTAG ATTGAATTGS 540
ETTGCACAAAT TAGAATACAN ATATCCAGCG CTGAACGTGA CTATGCCAAAR CAATGGCARA 600
[TTTGACAAAT TGTACATTTG GGGGGTTCAC CACCCGAGCA CGGACAGSTGA CCARACCAGC 660
ECTATATGTTC GAGCATCAGG GAGAGTCACA GTCTCTACCA AAAGAAGCCA ACAAACTGTA 720
[ACCCCGAATA TCGGGTCTAG ACCCTGGGTA AGGGGTCAGT CCAGTAGAAT LBAGCATCTAT 780
[TGGACAATAG TAAAACCGGG AGACATACTT TTGATTGATA GCACAGGGAA TCTAATTGCT 840
%CTCGGGGTT ACTTCAAAAT ACGAAATGGG AARAGCTCAA TAATGAGGTC AGATGCACCC 900
[ATTGGCAACT GCAGTTCTGA ATGCATCACT CCAAATGGAA GCATTCCCAA TGACARACCT 960

O

30

40



TTTCAAAATG
[CTGARATTGG
%CAATCGCAG
[AGGCATCAAA
EATCGACCAAA
[CAAATCGAAA
lGancacacTa
ECAACATACAA
[CAACTGAGGG
EGACAATGCCT
[GAAGCATTAA

lreeaTecTAT

[
(TTCATCATGT
[AGATCTTART

(2)

TAAACAGAAT
CAACAGGGAT
GTTTCATAGA
ATTCTGAGGG
TCAACGGGAA
AAGAATTCTC
AARTAGATCT
TTGATCTARC
AARATGCTGA
GCATAGGGTC
ACAACCGGTT
GGATTTCCTT
GGGCCTGCCA

TAATTAA

CACATATGGG
GCGGAATGTA
AAATGGTTGG
CACAGGACAA
ACTGAATAGG
AGAAGTAGAA
CTGGTCTTAC
TGACTCAGAA
GGACATGGGC
AATCAGAAAT
CCAGATCAARA
TGCCATATCA

AAMAGGCARC

(20)
GCCTGCCCCA
CCAGAGAARC
GAGGGRATGG
GCAGCAGATC
TTAATCGAGA
GGGAGAATTC
ARCGCGGAGC
ATGAACAANC
AATGGTTGCT
GGAACTTATG

GGTGTTGAGC

JP

GATATGTTAAR
AAACTAGAGG
TAGACGGTTG
TTAAARAGCAC
AARCGAACGA
AGGACCTCGA
TTCTTGTTGC
TGTTTGAARA
TCAARATATA
ACCATGATGT

TGAAGTCAGG

3757318 B2 2006.3.22

GCAARACACT
CATATTCGGC
GTACGGTTTC
TCAAGCAGCA
GARATTCCAT
GAAATATGTT
CCTGGAGAAC
RACARGGAAG
CCACAAATGT
ATACAGAGAC

ATACAARGAT

TGCTTTTTGC

ATTAGGTGCA

INFORMATION FOR SEQ ID NO:15:

AR E YT YY)

ACATTTGCAT

TTTGCTGGGE

TTGAGGTACC

1020
10B0C
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1757

10

20

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 571 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single

(D) TOPOLOGY: linear

[
[
[
[
[
(ii) MOLECULE TYPE: peptide
L {(iii) HYPOTHETICAL: NO
[ (iv) ANTI-SENSE: NO
[ (v) FRAGMENT TYPE: N-terminal
{(vi} ORIGINAL SOURCE:
[ (A) ORGANISM: Influenza virus
[ (C} INDIVIDUAL ISOLATE: A/Shandong/9/93 rHA
(ix) FEATURE
[ (A) NAME/KEY: ACNPV 61K protein signal segquence
[ (B} LOCATION: 1 to 18
{ix) FEATURE
t {(A) NAME/KEY: mature rHA
[ {B} LOCATION: 19 to 553
[

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

[ Met Pro Leu Tyr Lys Leu Leu Asn
1 5

[ Asn ala Ile Pro Gly

[ 20
Thr Leu Cys Leu

3s

Thr

Val Leu Trp Leu Val Ala Val Ser

10
Gln Asp Gly

Leuw Pro

25
val

Asn Asn Ser Thr Ala

30
Leu

Asp
Gly Ala
40

Glu

His His Pro Asn Gly Thr Val Lys

Thr Ile
S0

Ser

Asn Asp Gln Ile Val Thr Asn Ala Thr Glu Leu Val

Gin
65
Asp

Ser Ser Thr Gly

70
Thr

Arg Ile Cys Gly His Ile Leu

B0
His

Ser Pro
75

Leu

Arg

Gly Lys Asn Cys

85
Phe Gln
100

Ser Asn

Leu Ile

Ala
90

Asp

Asp, Pro
95

Arg

Leu Gly Asp

Cys Asp Gly Asn Lys Glu Trp

10s
Pro Tyr
120
Sar Gly

Phe Val Glu Ser

110
Tyr

Leu

Lys Ala Tyr
115

Ser

Cys Tyr Asp

Ser
133

Val Pro Asp Ala Ser

125

Leu Phe

Arg
130

Leu Val Ala Thr Glu Glu

140

Leu Ile Asn

C— ™ — /= /s s



(21) JP 3757318 B2 2006.3.22

@sp Phe Asn Trp Thr Gly Val Ala Gln Asp Gly Gly Ser Tyr Ala Cys
145 150 155" 160
[Lys Arg Gly Ser Val Asn Ser Phe Phe Ser Arg Leu Asn Trp Leu His
[ 165 170 175
Lys Leu Glu Tyr Lys Tyr Pro Ala Leu Asn Val Thr Met Pro Asn Asn
180 185 1590
[Gly Lys Phe Asp Lys Leu Tyr Ile Trp Gly Val His His Pro Ser Thr
[ 193 200 205
Asp Ser Asp Gln Thr Ser Leu Tyxr Val Arg Ala Ser Gly Arg Val Thr
[ 210 215 220
[Val Ser Thr Lys Arg Ser Gln Glan Thr Val Thr Pro Asn Ile Gly Ser
225 230 235 240
[Arg Pro Trp Val Arg Gly Gln Ser Ser Arg Ile Ser Ile Tyr Trp Thr
[ 245 250 255
(Ile Val Lys Pro Gly Asp Ile Leu Leu Ile Asp Ser Thr Gly Asn Leu
260 265 270
[Ile Ala Pro Arg Gly Tyr Phe Lys Ile Arg Asn Gly Lys Ser Ser Ile
[ 275 280 285
Met Arg Ser Asp Ala Pro Ile Gly Asn Cys Ser Ser Glu Cys Ile Thr
L 290 295 300
[Pro Asn Gly Ser Ile Pro Asn Asp Lys Pro Phe Gln Asn Val Asn Arg
[305 310 315 320
Ile Thr Tyr Gly Ala Cys Pro Arg Tyr Val Lys Gln Asn Thr Leu Lys
[ 32s 330 335
(Leu Ala Thr Gly Met Arg Asn Val Pro Glu Lys Gln Thr Arg Gly Ile
340 345 350
[Phe Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly Trp Glu Gly Met Val
[ . 355 360 365
Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ser Glu Gly Thr Gly Gln
[ 370 375 380
[Ala Ala Asp Leu Lys Ser Thr Gln Ala aAla Ile Asp Gln Ile Asn Gly
385 390 385 400
[Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Glu Lys Phe His Gln Ile
[ 405 410 415
[Glu Lys Glu Phe Ser Glu Val Glu Gly Arg Ile Gln Asp Leu Glu Lys
420 425 430
[Tyr Val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu
[ 435 440 445
Leu Val Ala Leu Glu Asn Gln His Thr Ile Asp Leu Thr Asp Ser Glu
L 450 455 460
(Met Asn Lys Leu Phe Glu Lys Thr Arg Lys Gln Leu Arg Glu Asn Ala
465 470 475 480
[Glu Asp Met Gly Asn Gly Cys Phe Lys Ile Tyr His Lys Cys Asp Asn
[ 485 ‘ 490 495
Ala Cys Ile Gly Ser Ile Arg Asn Gly Thr Tyr Asp His Asp Val Tyr
[ 500 505 510
[ Arg Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys Gly Val Glu Leu
515 520 525
[ Lys Ser Gly Tyr Lys Asp Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser
530 535 540
Cys Phe Leu Leu Cys Val Val Leu Leu Gly Phe Ile Met Trp Ala Cys
545 ’ 550 555 S60
Gln Lys Gly Asn Ile Arg Cys Asn Ile Cys Ile
565 570

{2) INFORMATION FOR SEQ ID NO:16:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1814 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA {genomic)
{iii) HYPOTHETICAL: NO |
{iv) ANTI-SENSE: NO
(vi) ORIGINAL SQURCE:
(A) ORGANISM: Influenza virus
{(C) INDIVIDUAL ISQLATE: B/Shanhai/4/94 rHA

C— ™™ — /= /s s s
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unversal translation termination signal

(B} LOCATION: 1804 to 1814

TARAAAARCC

[GTTTCTAACG

[TCACCTCATG
l

[CTGACAACAA
[ARRCTATGCC

L
[TGTGTGGGGA

[TCCGGGTECT
[

[
[GGAGGACCCT

AGAGGATATG

[TTTTTCGCAR,
ECTAACAGTAG
(TTCCATTCTG
[TTCACCTCAT
EGATCAAACAG
[CARAMACCTG

leTereeTacs
[
[
[GAACATGCAA

‘aaTceracea
[

GCAGATTGCC

(ATTGCTGGTT
(rcTCACGGAG
[
[

[CTAAGTGGTG
g

AACAAGATAA

TATAAATAAT
CGATTCCCGG
TGGTCAARAC
CACCAACAAA
CAAACTGTCT
CCACACCTTC
TTCCTATAAT
ARAATATCAG
ACAGACTTGG
CAATGGCTTG
AAGTACCATA
ATAACABACC
CTGCTAATGG
AAGACGGAGG
GGAAGACAGG
CTAGTGGCAG
TTCACGAAAA
AAGCCATAGG
AATATAGACC
TCTTAGAAGG
CACATGGAGT
CAAARRATCT

CCATGGATGA

GCCCTTGTAC
GGGTACCGAT
AGCTACTCAA
ATCTCATTTIT
CARCTGCACA
GGCAAAAGCT
GCACGACAGA
ATTATCAACC
AACCTCAGGA
GGCTGTCCCA
CATTTGCACA
CCAARATGARAA
AGTAACCACH
GCTACCACAA
AARCAATTGTC
GAGCAAAGTA
ATACGGTGGA
AAATTGCCCA
TCCTGCAAAA
AGGATGGGAA
GGCAGTGGCA
CAATTCTTTG

ACTCCACAAC

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

AAATTGTTAA
CGAATCTGCA
GGGGAGGTCA
GCAAATCTCA
GATCTGGATG
TCALATACTCC
ACAARAATCA,
CAAMACGTTRA
TCTTGCCCTA
AGGGACAACH
AAAGGAGARAG
AACCTCTATG
CATTATGTTT
AGCGGCAGAA
TATCAGAGAG
ATAAAAGGGT
TTAAACAARA
ATATGGGTGA
CTATTAARGG
GGAATGATTG
GCAGACCTTA
ARGTGAGCTAG

GARATACTCG

ACGTTTTGTG
CTGGGATAAC
ATGTGACTGG
AAGGAACAAN
TGGCCTTGGG
ACGAAGTCAG
GACAGCTACC
TCAACGCAGA
ACGCTACCAG
ACAARARACAGC
ACCAAATTAC
GAGACTCAAA
CTCAGATTGG
TTGTTGTTGA
GTGTTTTGTT
CCTTGCCTTT
GCAAGCCTTA
AAACACCTTT
AARGGGGTTT

CAGGTTGGCA

AGAGTACGCA"

AAGTAMAGAR

AGCTGGATGA

[ {ix) FEATURE
{A) NAME/KEY: polyhedrin mRNA leader {partial)
[ (B) LOCATION: 1 to 138
[ (ix) FEATURE.
(A) NAME/KEY: coding region for AcNPV 61K protein signal
[ sequence
[ (B} LOCATION: 19 to 72
[ {ix}) FEATURE
(A) NAME/KEY: Smal restriction site
[ (B) LOCATION: 76 to 81
[ (ix) FEATURE
[ {A) NAME/KEY: KpnI restricticn site
{B) LOCATION: 82 to 87 ’
[ (ix)} FEATURE .
[ {R) NAME/KEY: coding region for mature rHA
{B} LOCATION: 73 to 1794
[ {ix) FEATURE
[ {A) NAME/KEY:
[
[
[

GTTGGTCGCC
ATCTTCARAAC
TGTGATACCA
GACCAGAGGG
CAGACCAATG
ACCTGTTACA
CARTCTTCTC
AARGGCACCA
TAGAAGCGGA
AACGAATCCA
TGTTTGGGGG
TCCTCAAAAG
CGGCTTCCCA
TTACATGGTG
GCCTCAAAAG
AATTGGTGARA
CTACACAGGA
GAAGCTTGCC
CTTCGGAGCT
CGGATACACA
AGAAGCCATA
TCTTCARAGG

GAARGTGGAT

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

12590

1320

1380

20

30

40



FATCTCAGAG
[GGAATAATAR
ECTGGGTCCCT
[CAGACCTGCT
EACTTTTGATT

[ACTATACTGC

CTGACACAAT
ACAGTGAAGA
CTGCTGTAGA
TAGACAGGAT

CACTGAATAT

TCTACTACTC

[AlllLLATTG
[

[TCTTAATTAA

TTTATATGGT

TTAR

(23)

AAGCTCGCAA ATAGAACTTG

TGAGCATCTA TTGGCACTTG

CATAGGAAAT GGATGCTTCG

AGCTGCTGGC ACCTTTAATG

TACTGCTGCA TCTTITAAATG

AACTGCTGCT TCTAGTTTGG

CTCCAGAGAC AATGTTTCTT

[{2) INFORMATION FOR $EQ ID NO:17:
[ (i) SEQUENCE CHARACTERISTICS:

(A} LENGTH:

(B} TYPE:

582 amino acids

amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii)
(iii)
(iv})
(v)

{vi)

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO

FRAGMENT TYPE: N-texrminal
ORIGINAL SOURCE:

(A} ORGANISM: Influenza virus

{ix)
{ix)

{xi)

Pro Leu

Ala Ile
Asn Ser
[ 35
Thr Gly
S0
Asn Leu

Asn Cys

[ Gly Thr Thr

lval Thr ser

[ 115

Gln Leu Pro
130

Gln Asn

145

Gly

Val

Thr Ser

Ala Thr Met

Asn Pro Leu
155

Gln Thr

Ile
210

Leu

[ T e T e T s T e T e T e T e B

Asn
L225

Tyr

FEATURE
(A) NAME/XEY:
(B) LOCATION:

FEATURE
{A)

Tyr

Pro
20
Pro

5
Gly

His
Val Ile

Lys Gly

NAME/KEY ;

(B} LOCATION:
SEQUENCE DESCRIPTION: SEQ ID NQ:17:
Lys Leu
Gly
Val

Pro

Thr

1l te 18

mature rHA
15 to 574

Leu Asn Vval

Thr Asp Arg
25

Val Thr

Lys
40
Ley Thr
55

Lys

Thr

Thr Arg

70

Thr Asp
BS

Pro Ser
100
Gly Cys

Asn Leu

Ile Asn

Leu
Ala
Phe
Leu

Ala

Asp Val Ala

Lys Ala Ser
105
Ile Met
120

Gly

Pro

Arg
135
Giu

Tyr

Lys Ala

150

Gly Ser

165
Ala Trp
180
Thr val

val Trp

Gly Asp

Cys
Ala
Glu
Gly

Ser

Pro Asn Ala

Val Pro Arg

185

Val Pro Tyr
200

Phe His
215

Asn

Ser

Pro Gln

230

Leu
10

Ile
Ala
Thr
Gly
Leu
20

Ile
His
Glu
Pro
Thr
170
Asp
Ile
Asp

Lys

[
[
[
[
[
[
[
[ (C) INDIVIDUAL ISOLATE: B/Shanhai/4/94
[
[
[
[
[
[

Trp
Cys
Thr
Pro
Lys
75

Gly
Leu
Asp
Asn
Gly
155
Ser
Asn
Cys
Asn

Phe
235

JP 3757318 B2 2006.3.22

CAGTCTTGCT
AGAGAARACT
AAACCAAACA
CGGGAGAATT
ATGATGGATT
CGGTAACATT

GCTCCATCTG

rHA

Leu Val Ala

Thr Gly Ile

Gln Gly Glu
Thr
60

Leu

Lys Ser

Cys Pro

Arg Pro Met

Glu Vval
110
Lys

His

Thr
125
Arg

Arg

Ile
140
Gly

Leu

Pro

Tyr

Arg Ser Gly
Thr

150

Asn Lys

Thr Lys
205
Lys Pro
220
Thr

Ser Ser

Gly

Gln

TTCCAACGARA
AAARGARAATG
CAAGTGCAAC
TTCTCTTCCC
GGATAACCAT
GATGATAGCT

TCTGTGAGGA

AcNPV 61K protein sigmal peptide

val
15
Thr

Ser
Ser

Val Asn

His Phe
Cys
80
Cys Val
55

Pro

Ile
Ser Thr
Leu

150
Phe

Arg

Phe
175
Ala Thr

Glu Asp

Met Lys

Ala Asn

2440

1440

1500

1560

1620

1680

1740

1800

1814

10

20

30

40
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Fly val Thr Thr His Tyr val Ser Gln Ile Gly Gly Phe Pro Asp Gln
245 250 255
[Thr Glu Asp Gly Gly Leu Pro Gln Ser Gly Arg Ile Val Val Asp Tyr
[ 260 265 270
Met Val Gln Lys Pro Gly Lys Thr Gly Thr Ile Val Tyr Gln Arg Gly
: 275 280 285
[Val Leu Leu Pro Gln Lys Val Trp Cys Ala Ser Gly Arg Ser Lys Val
[ 230 285 i00
Ile Lys Gly Ser Leu Pro Leu Ile Gly Glu Ala Asp Cys Leu His Glu
(305 310 315 120
[Lys Tyr Gly Gly Leu Asn Lys Ser Lys Pro Tyr Tyr Thr Gly Glu His
[ 325 330 335
Ala Lys Ala Ile Gly Asn Cys Pro Ile Trp Val Lys Thr Pro Leu Lys
[ 340 345 350
(lbeu Ala Asn Gly Thr Lys Tyr Arg Pro Pro Ala Lys Leu Leu Lys Glu
355 380 385
[Arg Gly Phe Phe Gly Ala Ile Ala Gly Phe Leu Glu Gly Gly Trp Glu
[ 370 375 380
[Gly Met Ile Ala Gly Trp His Gly Tyr Thr Ser His Gly Ala His Gly
3i8s 390 385 400
[Val Ala Val Ala Ala Asp Leu Lys Ser Thr Gln Glu Ala Ile Asn Lys
[ 405 410 415
Ile Thr Lys Asn Leu Asn Ser Leu Ser Glu Leu Glu Val Lys Asn Leu
[ 420 425 430
[Gln Arg Leu Ser Gly Ala Met Asp Glu Leu His Asn Glu Ile Leu Glu
435 440 445
[Leu Asp Glu Lys Val Asp Asp Leu Arg Ala Asp Thr Ile Ser Ser Gln
[ . 450 455 460
Ile Glu Leu Ala Val Leu Leu Ser Asn Glu Gly Ile Ile Asn Ser Glu
(465 470 475 480
[Asp Glu His Leu Leu Ala Leu Glu Arg Lys Leu Lys Lys Met Leu Gly
485 490 495
pro ser ala val Asp Ile Gly Asn Gly Cys Phe Glu Thr Lys His Lys
[ 500 505 510
(Cys Asn Gln Thr Cys Leu Asp Arg Ile Ala Ala Gly Thr Phe Asn Ala
515 520 525
[Gly Glu Phe Ser Leu Pro Thr Phe Asp Ser Leu Asn Ile Thr Ala Ala
[ 530 535 540
Ser Leu Asn Asp Asp Gly Leu Asp Asn His Thr Ile Leu Leu Tyr Tyr
[ 545 550 555 560
(Ser Thr Ala Ala Ser Ser Leu Ala Val Thr Leu Met Ile Ala Ile Phe
5685 570 75
[Ile Val Tyr Met Val Ser Arg Asp Asn Val Ser Cys Ser Ile Cys Leu
[ 580 585 590

[ {(2) INFORMATION FOR SEQ ID NO:18:
[ (i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 1802 base pairs

[ (B} TYPE: nucleic acid
[ (C) STRANDEDNESS: single
‘ (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA {genomic)
[ {iii) HYPOTHETICAL: NO
[ {iv) ANTI-SENSE: NO

{vi) ORIGINAL SOURCE:
[ (A} ORGANISM: Influenza virus
[ . (C) INDIVIDUAL ISOLATE: B/Harbin/7/94 rHA

{ix) FEATURE
[ (A} NAME/XEY: polyhedrin mRNA leader (partial)
[ {B} LOCATION: 1 to 18

(ix) FEATURE
: (A) NAME/KEY: coding region for HA signal peptide
L sequence
[ (B} LOCATION: 19 to 69
{ix) FEATURE

[ (A) NAME/KEY: Smal restriction site
L (B) LOCATION: 22 to 27
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[ {ix) FEATURE

(A) NAME/KEY: coding region for mature rHA
[ (B) LOCATION: 70 to 1776
[ {ix) FEATURE

(A) NAME/KEY: Kpnl restriction site
: (B) LOCATION: 1780 to 1785
[ (ix) FEATURE
[ {R) NAME/KEY: BglII restriction site

{B) LOCATION: 1786 to 1791
[ {ix) FEATURE
[ (A) NAME/KEY: unversal translation termination signal
c (B) LOCATION: 1792 to 1802

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

[
[FAARRAARACC TATAAATAAT GCCCGGGAAG GCAATAATTG TACTACTCAT GGTAGTAACA 60
lrCCAACGCAG ATCGAATCTG CACTGGGATA ACATCTTCAR ACTCACCTCA TGTGGTCAAA 120
[
[ACAGCTACTC AAGGGGAAGT CAATGTGACT GGTGTGATAC CACTGACAAC AACACCAACA 180
[AARTCTCATT TTGCAAATCT AAARAGGAACA ARGACCAGAG GGRAACTATG CCCAAACTGT 2490
[CTCAACTGCA CAGATCTGGA TGTGGCCTTG GGCAGACCAR TGTGTGTGGG GACCACACCT 300
[
[TCGGCARAAG CTTCAATACT CCACGAAGTC AGACCTGTTA CATCCGGGTG CTTTCCTATA 380
[ATGCACGACA GAACAAAAAT CAGACAGCTA CCCAATCTTC TCAGAGGATA TGEARALTATC 420
L !
[AGAITATCAA CCCABRAACGT TATCAATGCA GARAAAGCAC CAGGAGGACC CTACAGACTT 480
[GGAACCTCAG GATCTTGCCC TAACGCTACC AGTRGAAGCG GATTTTTTGC AACAATGGCT 540
&GGGCTGTCC CAAGGGACGA CAACAAARACA GCAACGAATC CACTAACAGT AGAAGTACCA 600
[
FACGTTTGTA CAGAAGGAGA AGACCAAATT ACTGTTTGGE GGTTCCATTC TGATAACAAA 660
[GCCCARATGA AARAACCTCTA TGGAGACTCA AATCCTCAAA AGTTCACCTC ATCTGCTAAT 720
[GGAGTAACCA CACATTATGT TTCTCAGATT GGCGCCTTCC CAGATCAAAC AGAAGACGGA 780
L
FGGCTACCAC AAAGCGGCAG AATTGTTGTT GATTACATGG TGCAAAAACC TGGGAAARACA B40
[GGAACAATTG TCTATCAAAG AGGTGTTTITG TTGCCTCARA AGGTGTGGETG CGCGAGTGGC 800
[AGGAGCAAAG TAATAARAGG GTCCTTGCCT TTAATTGETG AAGCAGATTG CCTTCACGAA 960
[
@AATACGGTG GATTRAACAA AAGCAAGCCT TACTACACAG GAGAACATGC AARAGCCATA 1020
[GGRAATTGCC CAATATGGGT GAAAACACCT TTGAAGCTTG CCAATGGAAC CAAATATAGA 1080
[
[CCTCCTGCAA ARCTATTAAA GGAAAGGEGGET TTCTTCGGAG CTATTGCTGG TTTCTTAGAA 1140
[GGAGGATGGG AAGGAATGAT TGCAGGTTGG CACGGATACA CATCTCACGG AGCACATGGA 1200
[GTGGCAGTGG CAGCAGACCT TAAGAGTACG CAAGAAGCCA TAAACAAGAT AACARAAAAT 1260
[
[CTCAATTCTT TGAGTGAGCT AGAAGTAAAG AATCTTCARA GACTAAGTGG TGCCATGGAT 1320
[GRACTCCATA ACGAAATACT CGAGCTGGAT GAGABAGTGG ATGATCTCAG AGCTGACACT 1380
[
[ATAAGCTCGC ARATAGRACT TGCAGTCTTG CTTTCCAACG AAGGAATAAT ARAACAGTGAR 1440
[GATGAGCATC TATTGGCACT TGAGAGAAAA CTAAAGAARA TGCTGGGTCC CTCTGCTGTA 15040
[GACATAGGGA ATGGATGCTT CGARACCAARM CACAAGTGCA ACCAGACCTG CTTAGACAGG 1560
[
[ATAGCTGCTG GCACCTTTAA TGCAGGAGAA TTTTCTCTCC CCACTTTTGA TTCACTGAAT 1620
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ﬁTTACTGCTG CATCTTTAAA TGATGATGGA TTGGATAATC ATACTATACT GCTCTACTAC

[TCAACTGCTG CTTCTAGTTT GGCTGTAACA TTGATGATAG CTATTTTTAT TGTTTATATG

[GTCTCCAGAG ACAATGTTTC ATGCTCCATC TGTCTGTGAG GTACCAGATC TTAATTAATT

(AR

{2) INFORMATION FOR SEQR ID NO:19:
(i} SEQUENCE CHARACTERISTICS:

(A} LENGTH: 585 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(11} MOLECULE TYPE: peptide

(iii}) HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: N-terminal

{vi) ORIGINAL SCURCE:
(A) ORGANISM: Influenza virus
(C) INDIVIDUAL ISOLATE: B/Harbin/7/94 rHA

(ix) FTEATURE
{A) NAME/KEY: HA signal peptide
(B) LOCATION: 1 to 17

(ix) FEATURE
(A) NAME/KEY: mature rHA
(B} LOCATION: 18 to 563

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

L T e T s T s T e T e T e T e T e T e T e T e T e B s B |

[Met Pro Gly Lys Ala Ile Ile Val Leu Leu Met Val Val Thr Ser Asn
[1 s 190 15 .
[Ala Lsp Arg Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val
20 25 30
[val Lys Thr Ala Thr Gln Gly Glu Val Asn Val Thr Gly Val Ile Pro
35 40 : 45
[Leu Thr Thr Thr Pro Thr Lys Ser His Phe Ala Asn Leu Lys Gly Thr
50 S5 60
Lys Thr Arg Gly Lys lLeu Cys Pro Asn Cys Leu Asn Cys Thr Asp Leu
65 70 75 a0
Asp Val Ala Leu Gly Arg Pro Met Cys Val Gly Thr Thr Pro Ser Ala
g5 20 as
Lys Ala Ser Ile Leu His Glu Val Arg Pro Val Thr Ser Gly Cys Phe
100 ) 105 110
Pro Ile Met His Asp Arg Thr Lys Ile Arg Gln Leu Pro Asn Leu Leu
115 120 125
Arg Gly Tyr Glu Asn Ile Arg Leu Ser Thr Gln Asn Val Ile Asn Ala
130 135 140
Glu Lys Ala Pro Gly Gly Pro Tyr Arg Leu Gly Thr Ser Gly Ser Cys
145 150 155 160
Pro Asn Ala Thr Ser Arg Ser Gly Phe Phe Ala Thr Met Ala Trp Ala
185 170 175
Val Pro Arg Asp Asp Asn Lys Thr Ala Thr Asn Pro Leu Thr Val Glu
180 185 190
Val Pre Tyr Val Cys Thr Glu Gly Glu Asp Gln Ile Thr Val Trp Gly
1385 200 205
Phe His Ser Asp Asn Lys Ala Gln Met Lys Asn Leu Tyr Gly Asp Ser
210 : 215 220
Asn Pro Gln Lys Phe Thr Ser Ser Ala Asn Gly Vval Thr Thr His Tyr
225 230 235 240
Val Ser Gln Ile Gly Gly Phe Pro Asp Gln Thr Glu Asp Gly Gly Leu
245 250 255
Proe Gln Ser Gly Arg Ile Vval Val Asp Tyr Met Val Gln Lys Pro Gly
2560 . 265 27¢
Lys Thr Gly Thr Ile Val Tyr Gln Arg Gly Val Leu Leu Pro Gln Lys
275 280 285
Val Trp Cys Ala Ser Gly Arg Ser Lys Val Ile Lys Gly Ser Leu Pro
230 295 300

[ — ™ ™ /@ /o e e e e

1680

1740

1800

1802
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Ile
Ser
Pro
Arg
Ala
370
Gly
Lys
Leu
Asp
Leu
450
Ser
Glu
Asn
Arg
Phe
530
Asp
Ala

Asp

Gly
Lys
Ile

Pro
ass
Gly

TyYr
Ser
Ser
Glu
435
Arg
Asn
Arg
Gly
Ile
515
Asp
Asn

Val

Asn

Glu

Pro

Trp
340
Pro
Phe
Thr
Thr
Glu
420
Leu
Ala
Glu
Lys
Cys
500
Ala
Ser
His
Thr

Val
S80

INFORMATION

{id)
(iii)
(iv)}
(vi)

(ix)

ANTI-SENSE: NO

Ala

Tyr
325
val
Ala
Leu
Ser
Gln
408
Leu
His
Asp
Gly
Leu
485
Phe
Alza
Leu
Thr
Leu

565
Ser

Asp
310

Tyr
Lys
Lys
Glu
His
390
Glu
Glu
Asn
Thr
Ile
470
Lys
Glu
Gly
Asn
Ile
550
Met

Cys

Cys
Thr
Thr
Leu
Gly
375
Gly
Bla
Val
Glu
Ile
455
Ile
Lys
Thr
Thx
Ile
535
Leu

Ile

Ser

Leu
Gly
Pro
Leu
360
Gly
Ala
Ile
Lys
Ile
440
Ser
Asn
Mat
Lys
Phe
520
Thr
Leu

Ala
Ile

His
Glu

Leu
345
Lys

Trp
His
Asn
Asn
425
Leu
Ser
Ser
Leu
His
505
Asn
Ala
Ty
Ile

Cys
585

FOR SEQ ID NGC:20:
(i} SEQUENCE CHARRCTERISTICS:
(A) LENGTH: 1757 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
MOLECULE TYPE: DNA {genomic)
HYPOTHETICAL: NO

ORIGINAIL SOURCE:

{A)

27)
Glu
His
330
Lys
Glu
Glu
Gly
Lys
410
Leu
Glu
Gln
Glu
Gly
490
Lys
Ala

Ala

Phe
570
Leu

ORGANISM: Influenza virus

Lys
315
Ala

Leu
Arg
Gly
val
385
Ile
Gln
Leu
Iie
Asp

475
Pro

Cys
Gly
Ser
Ser

555
Ile

Tyr
Lys
Ala
Gly
Met
380
Ala
Thr
Arg
Asp
Glu
460
Glu
Ser
Asn
Glu
Leu
540
Thr

val

Gly
Ala
Asn
Phe
365
Ile
Val
Lys
Leu
Glu
445
Leu
His
Ala
Gln
Phe
§52%

Asn

Ala
Tyr

JP 3757318 B2 2006.3.22

Gly
Ile

Gly
350
Phe
Ala
Ala
Asn
Ser
430
Lys
hla
Leu
val
Thr
510
Ser
Asp
Ala

Met

Leu Asn
320

Gly Asn

335

Thr Lys

Gly Ala

Gly Trp

Ala Asp
400

Leu Asn

415

Gly Ala

Val Asp
Val Leu
Leu Ala

480
Asp Ile

495
Cys Leu

Leu Pro
Asp Gly
Ser Ser

560

Val Ser
575

(C} INDIVIDUAL ISOLATE: A/Johamnesburg/33/54 rHA
FEATURE

10

20

30

—m M —m /@ M@ ™M@ @ M@ M™@ & s s s s s s s

(R) NAME/KEY: polyhedrin mRNA leader (partial)
(B} LOCATION: 1 to 18
(ix} FEATURE

(A} NAME/KEY: coding region for AcNPV 61K protein sigmal
peptide
{B) LOCATION: 19 to 72
{ix} FEATURE
(A) NAME/KEY: Smal restriction site
(B) LOCATION: 76 to 81
{(ix) FEATURE
(A} NBME/KEY: coding region for mature rHA
(B} LOCATION: 73 to 1731
(ix) FEATURE

(A) NAME/KEY: Kpnl restriction site
_ {B] LOCATION: 1735 to 1740
(ix} FEATURE

(A) NAME/KEY: BgllI restriction site



(28)

1741 to 1747

JP 3757318 B2 2006.3.22

(B} LOCATION:
{ix) FEATURE

(A) NAME/KEY: unversal translation termination signal
1747 to 1757

[
[
[ (B} LOCATION:
: (xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

TATAAATAAT

GCCCTTGTAC

AAATTGTTAA

ACGTTTTGTG GTTGGTCGCC 60
FTTTCTAACG CGATTCCCGG GCAGGACCTT CCAGGAAATG ACAACAGCAC AGCAACGCTG 120
[TGCCTGGGAC AQLCATGCAGT GCCAAACGGA ACGCTAGTGA AAACAATCAC GAATGATCAA 180
[ATTGAAGTGA CTAATGCTAC TGAGCTGGTT CAGAGTTCCC CAACAGGTAG AATATGCGAC 240
EAGTCCTCACC GAATCCTTGA TGGAAAGAAC TGCACACTGA TAGATGCTCT ATTGGGAGAC 300
[CCTCATTGTG ATGGCTTCCA AAATAAGGAA TGGGACCTTT TTGTTGAACG CAGCAAAGCT 360
ETACAGCAACT GTTACCCTTA TGATGTGCCG GATTATGCCT CCCTTAGGTC ACTAGTTGCC 420
[TCATCAGGCA CCCTGGAGTT TATCAACGAR AACTTCAATT GGACTGGAGT CGCTCAGGAT 480
EGGGAAAAGCT ATGCTTGCAA AAGGGGATCT GTTAACAGTT TCTTTAGTAG ATTGAATIGG 540
(TTGCACAAAT TAGAATACAA ATATCCAGCG CTGAACGTGA CTATGCCAAA CAATGGCAAR 600
[TTTGACARAT TGTACATTTG GGGGGTTCAC CACCCGAGCA CGGACAGTGA CCAAACCAGC 660
ECTATATGTCC GAGCATCAGG GAGAGTCACA GTCTCTACCA AARAGAAGCCA ACAAACTGTA 720
[ATCCCGGATA TCGGGTATAG ACCATGGGTA AGGGGTCAGT CCAGTAGAAT AGGCATCTAT 780
[TGGACAATAG TARRAACCGGG AGACATACTT TTGATTAATA GCACAGGGAA TCTAATTGCT 840
ECCTCGGGGTT ACTTCAAAAT ACGAAATGGG AAARGCTCAA TAATGAGGTC AGATGCACCC 500
[ATTGGCAACT GCAGTTCTGA ATGCATCACT CCAAATGGAA GCATTCCCAA TGRCAARCCT 950
[TTTCAAAATG TAAACAGGAT CACATATGEG GCCTGCCCCA GATATGTTAA GCAARAACACT 1020
ECTGAAATTGG CAACAGGGAT GCGGAATGTA CCAGAGARAC ARACTAGAGGE CATATTCGGC 1080
[ GCARTCGCAG GTTTCATAGA ARATGGTTGG GAGGGAATGS TAGACGGTTG GTACGGTTTC 1140
EAGGCATCAAA ATTCTGAGGG CACAGGACAA GCTGCAGATC TTAAAAGCAC TCAAGCAGCA 1200
[ATCGACCAAA TCAACGGGAA ACTGAATAGG TTAGTCGAGA AARCGAACGA GAAATTCCAT 1260
[CAAATCGAAA ARGAATTCTC AGAAGTAGAA GGGAGAATTC AGGACCTCGA GAAATATGTT 1320
EGAAGACACTA AAATAGATCT CTGGTCTTAC AATGCGGAGC TTICTTGTTGC TCTGGAGAAC 1380
[ CAARCATACAA TTGATCTAAC TGACTCAGAA ATGAACAAAC TGTTTGAAAG AACAAGGAAG 1440
[ CAARCTGAGGG AARATGCTGA GGACATGGGC AATGGTTGTT TCAAAATATA CCACAAATGT 1500
E GACAATGCCT GCATAGGGTC AATCAGAAAT GGAACTTATG ACCATGATGT ATACAGAGAC 1560
[ GAAGCATTAA ACAACCGGTT CCAGATCAAA GGTGTTGAGC TGAAGTCAGG ATACAAAGAT 1620
E TGGATTCTAT GGATTTCCTT TGCCATATCA TGCTTTTIGC TTTGTGTTGT TTITGCTTIGGS 1680
[ TTCATCATGT GGGCCTGCCA AARAGGCAAC ATTAGGTGCA ACATTTGCAT TTGAGGTACC 1740
E AGATCTTAAT TAATTAA 1757
L(Z) INFORMATION FOR SEQ ID NO:21:
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(i)

(1i)
{iii)
(iv)
{v)

{vi)

{ix)

{(ix)

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:21:

SEQUENCE CHARACTERISTICS:
(A} LENGTH: 571 amino acids

(B} TYPE:
(C} STRANDEDNESS:

(D)

amino acid

single

TOPOLOGY: linear

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ENTI-SENSE: NO
FRAGMENT TYPE: N-terminal
ORIGINAL SOURCE:

{A) ORGANISM:

(B} LOCATION:
FEATURE
(A} NAME/KEY:
(B} LOCATION:

[Met Pro Leu Tyr Lys
5

[l

Asn
[
[
[Thr

[Gln
(65

[ASP

Thxr

(Leu

[phe

Ala
Leu
Ile
50

Ser
Gly
Asp
Ala
Arg
130
Phe
Arg
Leu
Lys
Ser
210
Ser
Pro
Val
Ala
Arg
250
Asn
Thr
Ala

Gly

Ile
Cys
35

Thr
Ser
Lys
Gly
Tyr
115
Ser
Asn
Gly
Glu
Phe
1935
Asp
Thr
Trp
Lys
Pro

275
Ser

Tyr
Thr

Rla
355

Pro
20

Leu
Asn
Pro
Asn
Phe
100
Ser
Leu
Trp

Ser

Tyzr
180
Asp
Gln
Lys
Val
Pro
250
Arg
Asp
Sexr
Gly
Gly

340
Ile

Gly
Gly
Asp
Thr
Cys
85

Gln
Asn
Val
Thr
val
165
Lys
Lys
Thr
Arg
Arg
245
Gly
Gly
Ala
Ile
Ala
3z2s
Met

Ala

Leu
Gln
His
Gln
Gly
70

Thr
Asn
Cys
Ala
Gly

150
Asn

Tyx
Leu
Ser
Ser
230
Gly
Asp
Tyr
Pro
Pro
310
Cys
Arg

Gly

(29)

Influenza virus

(C) INDIVIDUAL ISOLATE: A/Johannesburg/33/94 rHA
FEATURE
(AR} NAME/KEY:

JP 3757318 B2 2006.3.22

ACNFV 61K protein signal sequence
1 to 18

mature rHA
19 to 569

Leu
Asp
His
Ile
55

Arg
Leu
Lys
Tyr
Ser
135
val
Ser
Pro
Tyr
Leu
215
Gln
Gln
Ile
Phe
Ile
285
Asn
Pro

Asn

Phe

Asn,
Leu
Ala
40

Glu
Ile
Ile
Glu
Pro
120
Ser
Ala
Phe
Ala
Ile
200
Tyr
Gln
Ser
Leu
Lys
280
Gly
AsSp
Arg
val

Ile
360

Val
Pro
25

Val
Val
Cys
Asp
Trp
105
Tyr
Gly
Gln
Phe

Lau
1B5

Trp
val
Thr
Ser
Leu
265
Ile
Asn
Lys
Tyr
Pro

345
Glu

Leu
10

Gly
Pro
Thr
Asp
Ala
20

Asp
Asp
Thr
Asp
Ser
1790
Asn
Gly
Arg
Val
Arg
250
Ile
Arg
Cys
Pro
Val
330
Glu

Asn

Trp
Asn
Asn
Asn
Ser
75
Leu
Leu
vVal
Leu
Gly
155
Arg
Val
val
Ala
Ile
235
Ile
Asn
Asn
Ser
Phe
315
Lys
Lys

Gly

Leu

Gly
Ala
Pro
Leny
Phe
Pro
Glu
140
Lys
Leu
Thr
His
Ser
220
Pro
Gly
Ser
Gly
Ser
300
Gln
Gln
Gln

Trp

Val
Asn
Thr
45

Thr
His
Gly
Val
Asp
125
Phe
Ser
Asn
Metr
His
205
Gly
Asp
Ile
Thr
Lys
285
Glu
Asn
Asn

Thr

Glu
365

Ala
Ser
30

Leu
Glu
Arg
Asp
Glu
110
Tyr
Ile
Tyr
Trp
Pro

130
Pro

Ile
Tyr
Gly
270
Ser
Cys
val
Thr
Arg

350
Gly

Val
Thr
Val
Leu
Ile
Pro
85

Arg
2la
Asn
Ala
Leu
175
Asn
Ser
Vval
Gly
Trp
255
Asn
Ser

Ile

Asn

Ser
Ala
Lys
val
Leu
8o .
His
Ser
Ser
Glu
Cys
160
His
Asn

Thr

Thy

Tyr
240
Thr
Leu
Ile
Thr

Arg

320

Leu Lys

335

Gly Ile

Met

Val
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(30)

Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ser
370 375

(Ala Ala Asp Leu Lys Ser Thr Gln Ala Ala Ile

(385 390 395

Lys Leu Asn Arg Leu Val Glu Lys Thr Asn Glu

L 405 410

[Glu Lys Glu Phe Ser Glu val Glu Gly Axrg Ile

[ 420 425

Tyr Val Glu Asp Thr Lys Ile Asp Leu Trp Ser

[ 435 440

(bew Val Ala Leu Glu Asn Gln His Thr Ile Asp
450 455

‘Met Asn Lys Leu Phe Glu Arg Thr Arg Lys Gln

(465 470 475

(Glu Asp Met Gly Asn Gly Cys Phe Lys Ile Tyr

485 490

[Ala Cys Ile Gly Ser Ile Arg Asn Gly Thr Tyr

[ 500 505

Arg Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile

L 515 520

[Lys Ser Gly Tyr Lys Asp Trp Ile Leu Trp Ile

[ 530 535

Cys Phe Leu Leu Cys Val Val Leu Leu Gly Phe

(545 550 555

Gla Lys Gly Asn Ile Arg Cys Asn Ile Cys Ile

565 570

“2) INFORMATION FOR SEQ ID NQ:22:
(i) SEQUENCE CHARACTERISTICS:
[ (A) LENGTH: 39 bases
[ (B) TYPE: nucleic acid
(C) STRANDEDNESS: single
[ (D) TOPOLOGY: linear
[
%GGTTGGTCG CCGTTTCTAA CGCGATTCCC GGGGGTACC
[
H2} INFORMATION FOR SEQ ID NO:23:
(i} SEQUENCE CHARACTERISTICS:
[ {A) LENGTH: 13 amino acids
[ {(B) TYPE: amino acid
{C) STRANDEDNESS: single
L (D) TOPOLOGY: linear
[ (ii) MOLECULE TYPE: peptide
[

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:23:

[
[Trp Leu Val Ala Val Ser Asn Ala Ile Pro Gly
1 5 10

[
(2) INFORMATION FOR SEQ ID NO:24:

[ (i) SEQUENCE CHARACTERISTICS:
[ (A) LENGTH: 43 base pairs
[ (B) TYPE: nucleic acid

' (C) STRANDEDNESS: single
[ (D) TOPOLOGY: linear
[

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Glu Gly
380
Asp Gln

Lys Phe
Gln Asp

Tyr Asn
445

Leu Thr

460

Leu Arg

His Lys
Asp His
Lys Gly

525
Ser Phe

540
Ile Met

Gly Thr

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

[TGGTTAGTCG CCGTGTOCTG CAGGCCAGAG AGGCCTTGGT

[(2) INFORMATION FOR SEQ ID NO:25:

[ (1) SEQUENCE CHARACTERISTICS:

[ (R) LENGTH: 18 base pairs

[ (B} TYPE: nucleic acid
(C) STRANDEDNESS: single

[ (D) TOPOLOGY: linear

[

ACC

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:

JP 3757318 B2 2006.3.22

Thr
Ile
His
Leu
4309
Ala
Asp
Glu
Cys
AsSp
510
Val

Ala

Trp

Gly
Asn
Gln
415
Glu
Glu
Ser
Asn
Asp
485
val
Glu
Ile

Ala

Gln
Gly
400
Ile
Lys
Leu
Glu
Ala

480
Asn

Tyr
Leu
Ser

Cys
560

39

43
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(GTCGCCGTGT CCAACGCG 18

[{2) INFORMATION FOR SEQ ID NO:26:
[ {i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 18 base pairs
[ {B) TYPE: nucleic acid
[ (C) STRANDEDNESS: single
[ (B) TOPOLOGY: linear
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:26:

[TAATTGGCCA GAGAGGCC 18

'(2) INFORMATION FOR SEQ ID NO:27:
[ (i) SEQUENCE CHARACTERISTICS:
[ (AR) LENGTH: 39 bases
(B) TYPE: nucleic acid
[ {C) STRANDEDNESS: single
[ (D) TOPOLOGY: linear
: (xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

[GGGGGATCCG GTACCAGCAA AAGCAGGGGA TAATTCTAT 38

"(2) INFORMATION FOR SEQ ID NO:28:
[ {i) SEQUENCE CHARACTERISTICS:
[ (A) LENGTH: 38 bases
(B} TYPE: nucleic acid
( {C) STRANDEDNESS: single
[ {D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

[GGGGGTACCC CCGGGGACTT TCCAGGAAAT GACAACAG 38

[(2) INFORMATION FOR SEQ ID NOC:25:
[ (i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 44 bases
[ (B} TYPE: nucleic acid
[ (C) STRANDEDNESS: single
[ (D) TOPOLOGY: linear
{xi}) SEQUENCE DESCRIPTION: SEQ ID NOD:29:
‘ “

[CCCGGTACCG AATCATCCTA GAAACAAGGG TGTTTTTAAT TAAT 44

[{2) INFORMATION FOR SEQ ID NO:30:
[ (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 47 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:

GGGGAATTCG GTACCCCCGG GAAGGCAATA ATTGTACTAC TCATGGT 47

(2) INFORMATION FOR SEQ ID NO:31:
(i) SEQUENCE CHARBCTERISTICS:
(A) LENGTH: 36 bases
(B} TYPE: nucleiec acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{xi} SEQUENCE DESCRIDPTION: SEQ ID ND:31:

GGTACCCCCG GGGATCGAAT CTGCACTGGG ATAACA 36

{2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 50 bases
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:32:

L T e T s T s T e T e T e T e T e T e T s T e T e B e B e B+ N |

(GGGGRATTCG GATCCGGTAC CTCACAGACA GATGGARCAA GAAACATTGT 50

2006.3.22

10

20

30

40

50



JP 3757318 B2 2006.3.22

(32)
O00o0oad
Ooo00oOoa Influenza A/ Texas/36,91
iversal pr
STOCK FROM FDA A/Texas/36/91 /5'-AGCAAAGCDAGIgn-e3{
VIRU‘S/TITEF? (HEMAGGLUTINATION ASSAY) M-MuLV reverse franscriptase
INJECT 10 DAY OLD EGGS OPTIMIZE 1. TPCK TRYPSIN Influenza cDNAs PCR primers
2.FBS -— 5! .
FREEZE STOCK OF [ 5‘-GGGE ngT gf:chAcch%%eAec
ALLANTOIC FLUID INFECT MDCK ceLLs AAA AGC AGG GGA AAA TAA
POR AAA-3'
— HARVEST VviRus ‘ 3! GE AEArédG%f: }:éAG g'g?eT:AT
. HEM TINAT ssa -
;.:E-lﬁli?t;ﬁlcl)’r\l\lAA'ggA\e e lSOLATé RNA: Full length HA gene] “°*/T TARLLACT cch Tés
3. VIRUS NEUTRALIZATION ASSAY A STRAINS-VIRAL RNA
B STRAINS- MRNA \
\ l Sequence 5 end of gene,
\ SYNTHESIZE CDNA: Design new 5'PCR primer.
A STRAINS- UNIVERSAL 5'End mi i
' o ERNEE/vimaL RNA | T S s
RAINS - RANDOM . :
\ PRIMERS / MRNA POR N\ #54 B RIS G58 53 846
l
\ PCR TO AI&PLIFY TOTAL l 3 G\z E’;g GonC :Ié\G gTeCIjl'e';'AT
' HA# S HA ge&e minus signal] "¢ TAYTACT cca TG
) e
\ CLONE INTO £. coli PLASMID Pepride _sequence
\ b Kpnl | Konl
\ SEQUENCE 5' END TO IDENTIFY
\ SIGNAL PETTIDE SEQUENCE 61K signal peptide
\ PCR 10 AMPLIFY HA GENE MINUS TA vector i
|
\\ SIGNAL Doyhg%lrr%orer‘ Kpnli
\ CLONE INTO BACULOVIRUS Kpn! R
FIG. 1 \ RECOMBINATION VECTOR 61K signal ~——Kpnl
F MGS 12
\ | ) peptide
TRANSFECT INSECT CELLS, -
\ SELECT BACULOVIRUS polyhedrm‘ lKDﬂl Kpnl
\ EXPRESSION VECTOR promoter
\ | e FIe 2
PRODUCECEr,iAS;‘N INSECT baculovirus recombingtion
PURIFY HA ANTIGEN vector
ANIMAL AND HUMAN VACCINE STUDIES)
O00a0ao
O
gogad 0.5ug 2048
o 0.1pg 1792
0.02 g 1536
0 0.004 pg 1280 —— rHA TIV
iy - e
~si2
4,000,000 N7
| I
T
3,500,000 g °
/R i I v
€eKs post vaccination
3 #
e N e
o g
£ 2,500,000 %’ oooogao
\’ 512
2 2,000,000 \’ 448
g \/ 384
;E 1,500,000 \‘ + 320 ——rHA TIV
[
T \;. Ezse —=—FLUVIRON™
1,000,000 \(.’ <[192
\ ,I e~ Tie2s
500,000 N
e, ‘.“ § 64
o 4‘\\"_..‘&_’!'_’/‘& Y o T é T
3 P!
rHAO-Neat FLUZONE® rHAQ-Alum Weeks post vaccination
FIG. 4p

Vaccine

FiG. 3



HIA  Titer

N
®
1

(33)

——rHA TIvV
——FLUVIRON™

1

Weeks post vaccination

2

FIG  4c

3

q

JP 3757318 B2 2006.3.22



(34) JP 3757318 B2 2006.3.22

ubobaoooood

(000 0OoOoOooooooooooooo
gbooooobobobooooooooobobobooooboooobooboboooooooon
OooOoooooboooooo

(2000 O00OoOoOoooOoooooooo
obooooobobooooboooobooboooobooooboobooooooooono

(2000 OODOobOOoOooobooooobobono
obooooobobobooobooboooobobobooobobooooboobobooboooobooon
oood

(000 0OoOoOooooooooooooo
gbooooobobobooooooooobobobooooboooobooboboooooooon
ooo

ooo 0OOoooo

Ge)D0O0O0 O0OODOOOOobOOoOooOoboobooogo
The Journal of Infectious Diseases, 1995, Vol.171, p.1595-1599
EMBO Journal, 1986, Vol.5, p.1359-1365
Virus Research, 1986, Vol.5, p.43-59
Protein Expression Purification, 1993, Vol.4, p.349-357
Virology, 1994, Vol.202, p.586-605
Journal of Clinical Microbiology, 1994, Vol.32, p.2468-2473
Proc. Natl. Acad. Sci. USA, 1983, Vol.80, p.7155-7159
Vaccine, 1993, Vol.11, p.1185-1187
Journal of Virology, 1978, Vol.26, p.457-467
Proc. Natl. Acad. Sci. USA, 1981, Vol.78, p.5488-5492
Virology, 1990, Vol.174, p.418-429

GYDODODOOOnt.Cl.ooon)
C12N 15/00 - 15/90
SwissProt/PIR/GeneSeq
GenBank/EMBL/DDBJ/GeneSeq
BI10S1S/WP1(DIALOG)
PubMed



	bibliographic-data
	claims
	description
	drawings
	overflow

