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(57) Abstract: The present invention relates to a method
for producing transgenic plants, which involves producing
hemagglutinin proteins of the H5N1 virus in a highly effi-
cient manner using a plant transformation recombinant
vector, wherein said vector can express, in a highly effi-
cient manner, hemagglutinin proteins of the H5N1 virus
which is the highly pathogenic avian influenza virus, and
can transport proteins expressed in plants to the endoplas-
mic reticulum and enable the retention of the proteins in
the endoplasmic reticulum so as to accomplish glycosyla-
tion which is necessarily required for antigen activity. The
present invention also relates to a method for the mass pro-
duction of hemagglutinin proteins of the antigenic H5N1
virus from the transgenic plants, and to a vaccine composi-
tion for the avian influenza virus comprising the transgenic
plants or the hemagglutinin proteins produced from the
plants. The method for producing hemagglutinin proteins
of the H5N1 virus using transgenic plants according to the
present invention enables the mass production of hemag-
glutinin proteins at a low cost. The plant transformation re-
combinant vector used in the present invention has a cellu-
lose-binding domain inserted therein to separate proteins
expressed in plants in a quick and easy manner. In addi-
tion, transgenic plants according to the present invention
can be taken in the form of feed additives or the like, and
therefore can be used as edible vaccines. Further, antigenic
hemagglutinin proteins produced by the method induce im-
mune response when administered to an animal model, and

therefore can be used not only as protein vaccines for the HSN1 avian influenza virus, but also as diagnostic reagents for avian in-
fluenza virus infection.
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41 @294 91 HDEL(His-Asp-Glu-Leu) A< ™2 358 B 1] 1] o] E{(NOS)Z ¥ ¢}&}+=
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5 UTR A <&
5'UTR H& A7 4 AEis
UTR 1 AGAGAAGACGAAACACAAAAG 1
UTR 2 GAGAGAAGAAAGAAGAAGACG 2
UTR 6 AAAACTTTGGATCAATCAACA 3
UTR 7 CTCTAATCACCAGGAGTAAAA 4
UTR 24 AGAAAAGCTTTGAGCAGAAAC 5
UTR 35 AACACTAAAAGTAGAAGAAAA 6
Ul AAA AGAGAAGACGAAACACAAAAA 7
Ul CccC AGAGAAGACGAAACACAACCC 8
Ul GGG AGAGAAGACGAAACACAAGGG 9
U1(-4,5G) AGAGAAGACGAAACACGGAAG 10
U1(-4,5C) AGAGAAGACGAAACACCCAAG 11
U AAG AAGAAGAAGAAGAAGAAGAAG 12
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An g S &8l Akl oh
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2000 H 718 5 AR A AL 20000 F 3FaL W 200401
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13 © HPAI(H5N1)3 A/Hong Kong/213/03 HA &8 2 21 5] 1] ol A
484 o2 F 3K glycosylation) ¥ o] 9l A& oFQle o= A ar, @l o]
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A7) A Ao 20| A Azt g ol W A Sk A A 24
ZF 54 ek H5N1 vho] & 2= 9] 3F¢l ¢l HPAI(H5N1)E A/Hong
Kong/213/03 HA @ A& v} &3} 7h2 Wi o 2 7] A EA 25 E 8 ¥
AA AT =, GAASE o 7] A E 150mm MAXi Z o] Eof 70-80H A=
A2, 23°C9] 2ol A 164 7H8AI TH(H /o 7)) Bz 7o) Fnjd

Hj kol A 357 A = vl 3t o] 7] EH o] Ed = 2% A==, BS
23H5, 0.5% MES pH5.75 2 8% o}7}= i3k m x| 7} e H 5 519t} o] 5
A7) eFetk o 718 o = A shE el @l o A AL H, 5 I (10mM
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F-9f A YA A npA o] 322 H ol dl kel A 2] IS o] 83
oral g w) o 2 X E| & oS A F 3}aL, 13,000rpmell A 10471 $14] F-2] 5} o]
ol AR FAHS —EM#%POEW 53 oPOL 1), 5, -2 8t A& o] 83}
ELISA Al @ .= &9l 5o] A<l g4 Wh-&-5 ZAFS}GITE ELISA A 3
FAYgY o= L g o o 2 AR dlvtaFE W did S

AME-3F8 0™ 1.5 ng/mle] B =5 PBS ol 84131 ], 96-9 &~
ZdlolEo) & ¥ G 500 gk F, 4°Coll A WhA] A8 2] A Z T o] 5, PBST
2 0(0.05% Tween-207} 3 PBS €& M) 20007 23] 4|2 3= A3

W (5% skim milkE 33F3F+= PBST &) 20045 7+ ol -8k 1A 1F &<
& 2 7] (blocking) A] T}, ©] %~ T} A] PBST 89 200402 28] A & 5, A3 B9
1:500. 2 4/\4 6} /\L7] 6:1 74 SOM’W Z} %oﬂ =] 7}01_ 7°C°ﬂ )\1 2/\] 7}

HES- Al U, 213 U5 PBST 894 200 0= 53] Al 2] 5=, HRP(horseperoxidase)”}
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A Boll 500 @ ol oL, Aol A 1A 7F 305-7F WS A Y kS B PBST
2N 20002 78] MA F-, TMB 7] 4-S 7+ Aol 5002 oo A8 f- 53
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5ol 4 gA vhg2 2= E(boost) A F §t& F3lo] v 9 F7HeHE
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<211>21
<212> DNA
<213> Artificial Sequence

<220>
<223>utr 2

<400> 2
gagagaagaa agaagaagac g 21
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<212> DNA

<213> Artificial Sequence
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<223>utr 6

<400> 3

aaaactttgg atcaatcaac a 21
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<212> DNA

<213> Artificial Sequence
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ctctaatcac caggagtaaa a 21
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<211>21

<212> DNA

<213> Artificial Sequence

<220>
<223> utr 24

<400> 5
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<211>21

<212> DNA

<213> Artificial Sequence

<220>
<223> Ul CCC

<400> §

agagaagacg aaacacaacc ¢ 21
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<211>21

<212> DNA

<213> Artificial Sequence

<220>
<223> U1 GGG

<400>9
agagaagacg aaacacaagg g 21
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<212> DNA

<213> Artificial Sequence

<220>
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<210> 11

<211>21

<212> DNA

<213> Artificial Sequence

<220>
<223> U1 (-4,5C)

<400> 11

agagaagacg aaacacccaa g 21
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<211>21

<212> DNA

<213> Artificial Sequence

<220>
<223> UAAG

<400> 12

aagaagaaga agaagaagaa g 21

<210>13

<211> 272

<212> DNA

<213> Artificial Sequence
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<223> BIP seq
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atggctcget cgtttggage taacagtacce gttgtgttgg cgatcatett cttcggtgag 60

tgattttccg atcttcttet ccgatttaga tcteetetac attgttgett aatctcagaa 120

ccttttttcg ttgttcctgg atctgaatgt gtttgtttge aatttcacga tcttaaaagg 180

ttagatctcg attggtattg acgattggaa tctttacgat ttcaggatgt ttatttgegt 240

tgtcctetge aatagaagag getacgaagt ta 272

<210> 14

<211> 1524

<212> DNA

<213> Artificial Sequence

<220>

<223> H5N1 HA gene

<400> 14

cacgccaaca actggaccga geaggtggac accatcatgg agaagaacgt gaccgtgace 60

cacgeccagg acatcetgga gaagacccac aacggeaage tgtgegacet ggacggegtg 120

aagcccctga tectgegega ctgeagegtg geeggetgge tgetgggeaa ceccatgtge 180

gacgagttca tcaacgtgee cgagtggage tacatcgtgg agaaggccaa ceccgecaac 240

gacctgtgct accecggega cttcaacgac tacgaggage tgaageacct getgagecge 300

atcaaccact tcgagaagat ccagatcatc cccaagaaca getggageag ccacgaggee 360

agectgggeg tgageagege ctgeeectac cagggeaaga geagettett ccgeaacgtg 420

gtgtggetga tcaagaagaa caacgectac cccaccateca agegeageta caacaacace 480

aaccaggagg acctgetggt getgtgggge atccaccace ccaacgacge cgecgageag 540
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acccgectgt accagaacce caccacctac atcagegtgg geaccageac cctgaaccag 600

cgeetggtge ccaagatcge caccegeage aaggtgaacg gecagaacgg cegeatggag 660

ttcttctgga ccatcetgaa geccaacgac gecatcaact tcgagageaa cggeaactte 720

atcgeececceg agtacgecta caagatcgtg aagaagggeg acagegecat catgaagage 780

gagctggagt acggceaactg caacaccaag tgecagacce ccatgggege catcaacage 840

agcatgcect tccacaacat ccaccecctg accatcggeg agtgecccaa gtacgtgaag 900

agcaaccgece tggtgetgge caccggectg cgeaacagee cccagegega gegeegeege 960

aagaagcgeg geetgttcgg cgecategee ggettcatcg agggeggetg geagggeatg 1020

gtggacggct ggtacggeta ccaccacage aacgageagg geageggcta cgeegecgac 1080

aaggagagca cccagaaggc catcgacgge gtgaccaaca aggtgaacag catcatcgac 1140

aagatgaaca cccagttcga ggeegtggge cgegagttca acaacctgga gegeegeate 1200

gagaacctga acaagaagat ggaggacggc ttectggacg tgtggaccta caacgecgag 1260

ctgctggtge tgatggagaa cgagegeacce ctggacttce acgacageaa cgtgaagaac 1320

ctgtacgaca aggtgegect gecagetgege gacaacgeca aggagetgge caacggetge 1380

ttcgagttct accacaagtg cgacaacgag tgcatggaga gegtgegeaa cggeacctac 1440

gactaccecee agtacagega ggaggeccge ctgaagegeg aggagatcag cggegtgaag 1500

ctggagagca tcggcaccta ccag 1524

<210> 15
<211> 502
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<212> DNA
<213> Artificial Sequence

<220>

<223> CBD DNA seq

<400> 15

ttacacatgg catggatgaa ctatacaaat taggaggtgg aggtggaccc cgggcacacce 60

accaccacca ccactttcga agttcaccag tgectgeace tggtgataac acaagagacg 120

catattctat cattcaggcc gaggattatg acagcagtta tggtcccaac cttcaaatet 180

ttagcttacc aggtggtggce agegecattg getatattga aaatggttat tccactacct 240

ataaaaatat tgattttggt gacggcgeaa cgtecgtaac agecaagagta getacccaga 300

atgctactac cattcaggta agattgggaa gtccatcggg tacattactt ggaacaattt 360

acgtggggtc cacaggaagce tttgatactt atagggatgt atccgetacc attagtaata 420

ctgcgggtgt aaaagatatt gttettgtat tetcaggtece tgttaatgtt gactggtitg 480

tattctcaaa tcaagaactt ag 502
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[Fig. 1]
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[355 MUTR (No. 35) BIP

H5N1(HA) CBD | HDEL | NOS

Pstl

pBI121

35Sp-UTR No35:Bip:H5N1(HA):CBD:HDEL:NOS

[Fig. 2]

M WT 15-1 15-215-3 15-4

M: CigfEl A}O|= O}
WT: Ofd & Al Zqwild type)

WT 19-1 19-219-3 16-4 19-5 19-6 19-719-3
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[Fig. 3]

[Fig. 4]
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Anti
T4 transgenic plant
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[Fig. 5]
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[Fig. 6]

Lane1 : Matker
| Lane2: Total proteins
Lane 3 : Total supernatant
Lane4 : Purified Bip:HSN1:CBD:HDEL

1 Z
1: Purfied HA:CBD protein 100 ng
2. Transgenic plants 50 ug
o— ) — HA:CBD
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[Fig. 7]
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[Fig. 10]
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[Fig. 11]
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