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Usi ng a Reverse Cenetic Engineering Platformto

Produce Protein Vaccines and Protein Vaccine of Avian

I nfluenza Virus BACKGROUND OF THE INVENTION 1. Field

of the Invention 5 The present invention is related to
a method for preparing a functional protein or

vacgi ne, Jparticyl arl, net hod for eparing a protein,
s Hiing Rexerse Genetis Kngimeexing Flatioshy te Produss Rrosein
preventing or inhibitin epi denmi ¢ di sease. 2.

Descri Macginestamrd PxoéeinsYacdoetfAvianchfloenzkMirusighs
in the research of nol ecul ar biol ogy, the devel opnent

BA CKOGROENID dDF (THBUNWENTIGNr unent s, and advanced
approaches enabl e researchers to obtain gene sequences

1oFjeldrgrays 1apesti@s readily. Through decoding these
gene sequences which code life, scientists are able

f Nt [ heal t h. .
0 S350 Rl AR5 THFB RS0 B foncriona
R A oS08 s B e i sbun

vacci ne agai nst epi dem c _diseases are conplicated.
VRERIBEY OF 2 tWiESHIAbr vieusl Fteainacapableoof metieniingt or finhibiting

devel opi ng vacci nes agai nst various novel epidemc
cpidesaicatiscdSener al | y 20 speaki ng, the R& work for

devel opi ng a new vacci ne nust be conducted under a

2SBEsEEptdn BF ®edsieAytmeasur es and precautions. The
subse?ﬁent Identification, classification and

b AR ECARERRNED U sl 7 bTeedtar Fiolagy, the

th af fected subject.is achi eved. ,However, if the
deyelapiendnelgivane tﬁlaglhi lge}m‘&sngnwﬂmnﬁﬁu andd advanced

they will be spread out fromlaboratories very easily.
appreapbes enaklesprenrdhers tacoblain geposequenesst of hadaus species
not only to the researchers but also to the society

readilg. Thedegh decodiayethisé beneBegesncesdvhRIS€ode ﬁﬂ‘é, scientists

further spreadi ng, devel oping "5 vaccines is the ‘one

ar@lablé fo FEHbrAPREEA chahg: ﬂHﬁ?ﬁe%fH{% Al ihce'&l‘&(.’Amgn% them,

proceed. However, it sti urres a fong perro
orle PR che hBF yBBPrAht ESHENE o1 Feelictiia che RER BT hdictionat
t he tentiial to spread so rapidly to cause a gl obal

P
PrEEAB&HICVAGGIRES.i s a great chal | enge to human bei ngs.
Li kew se, due to various limtations from210 highly

haddreczony endiosial dev¢lopens pradecivaeyofs vaveinetdgaimtepidemic
fi ght agai nst
diseases are complicated. Moreover, these procedures are also inefficient
for developing vaccines against various novel epidemic diseases. Generally
speaking, the R&D work for developing a new vaccine must be conducted
under a series of protection measures and precautions. The subsequent
identification, classification and drug-resistance analysis must be

performed after sampling and culturing of wild type virus strain from the

affected subject is achieved. However, if the highly contagious strains are
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t hese di seases are sonewhat thwarted. During an

out break, nedical personnel in the affected areas are
fl ooded by the problens of the patients, and
desperately await vacci nes and drugs. Hence, only
limted tinme is left, if any, for devel op| ng vacci nes

and dru Fur t nor e. the ple In th .
wiiBhe fetiaw (’Ezﬁey i b Sz fromdhesiprienarery easily
t hogens, can only offer and afford limted aid. To
Tsﬁe‘i)@ﬁﬁlbﬂ%e%pfﬁa@mg gictzalyy opesesogreate dhraats anotevondypéo the
Flu, developing a safe and effective vaccine is
rarseqm}reesi buFalsostaf theysocdetyi ader atbode, of
mass- production, the newWy devel oped reverse genetics

of T prevenstifd bpiden éﬁ,eﬁﬁé’ﬁoﬁhnﬂm sﬁfrﬁ&d&%{,‘ﬁév%fopmg

Flu virus strains are based on conventi o

v%ﬁmé%% ﬂ%Bqﬁé 82@@%%%?@5&_&% Gctagqr\ﬂs&l Lt Slpr}gceed
ectiv I f. they are co sformed into a hos

Hogtgver it sl zequires Dhodispeed ot G s a5 gronuate the
enabl e massive_ production of HI NT vacci ne under

ViZp$ dier & yaecinal straimgn dumdifor sescarch. Far actigeasdottatdas the
E. used reconbi nati on approaches to reconbi ne vectors

petential to spreahes repiilditoocaiseus glotsd] parieznits thAedbt great
NA of H3N2, H6NLl, and HON2, and vectors contai ning

{]é‘?x?eef@ qflirfign %lngﬁ hkgﬁrg{% hmtﬁ) et% QFHMC.}E Ol i 4R cﬁfsefrom

n
vacci nal al n me Seens

g s LSRRIl Y e@fﬁt

i nduce harnful viral strai rding to the past
these, Hiseases eRmIIRERHaL aﬁ}W@éﬁ% i?@ﬁam ant @uﬂyteakuuaﬁdlcal
t he | ynphocytes carrying specific antigen receptors,
parsenire indhpiaffaoted aveasaane flooded by, thaptobléme gfi¢he patients,

elimnate these antigens 10 thenselves. This is

anal desperdtebf awhit viaeeirfstdrabdrugReFiehice] dnlydimited tikeus Peﬁ if

system The sites on the antigens for récognition and

angﬂ Gicly r&v%!be;ﬁﬁg ﬁé’é&ﬁés a‘"i'fdedP%.J, Oyt &&hgfen (et §§§551%aﬁ{ the

"epi top e epltopes orran an |gen usUa

oL e W ASHESUER e BaBh S Sy offer

pi t.0 recognized by a T cell are epitope peptides
angcﬁﬂé@gffﬂ’é eélfala series of ami no acids as mentioned

above. They are in conjunction wwth MHC (major

hi Joquesrpat theidrisiy of agholead)outbesek of 4 newdypeRluTER ¢1dping

T-cell receptors) on the cell surface of T cells when

a ARy anide effeReiveoRndeineEds reqalfedd ot YR 'cbn@ﬁi%ratlon of
several epitopes, and the nunber of epitopes Increases
mass-production, the newly developed reverse genetics of Flu virus strain is
promising. Reverse genetics Flu virus strains are based on conventional

viral strains and clone all genes into 8 vectors containing HINI PA, PBI, |

PB2, NP, M, NS2, HA, and NA, respectively. If they are co-transformed

into a host cell, it is able to produce HIN1 virus bodies to enable massive

production of HIN1 vaccine under appropriate culturing conditions. In
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20 wth the complexity of the structure, and the

nmol ecul ar wei ght of the antigens. Thus, whether the

am no acid sequences of epitope peptides can be

obtai ned fromthe publication, and proceeded with in
vitro transcription to epitope peptides is critical

é the research. Meanwhi I e, to rigorously express the

2 ﬁfﬂ,t Glsdtipapn i leused recaambmaiing pppraaches teyrscemhine tvestors
host cells, whether the host cells are able to
cmmaugnig@mb encodms stencttaingrotéiss Al Xed o€ BIINDPEHON,

peptides is also crucial. In addition to pri or
athd SPNRNARd YERFRY LM aiBiiep BeAee cesamda 1, B8 eF@ and
with mass production, purification, d |s at’i on.

[ e
MERS! SRk 4 A oPACcER B8, ?ﬂ%@%ﬁ‘ TRt %eél%g fo be
va Ci Ava i.ne.ab o i.-nduce a high neutr zi ng
Rfich The mefARBIRGIM of She BT HOIF stme & paliatially dangérous
rollferatlon of the wvirus. In addition to the above
Slﬁé‘ﬁéti cratdiartifisially mdneg Mﬁﬂé’ﬂﬁﬂlﬁtraﬂm the vacci nal
conp03|t[ons to be safe and i nnocuous, and to cause no
i mvoeordi dostiredpast, sfudies it qmmuhmlcﬁgy, adntégens are able to
SUWARY COF THE | NVENTI (]\I In view of the aforementioned

thhakite 0
$ Nhe 1P@RPHICR i a?f&?r d ﬁ}}ﬁﬁg SPecific &hﬁ@é}ﬁ recegtors induce

t echnol ogi cal e pllatformo sent

HIL e eaalg ﬁé%?%q#geﬂ?lf‘éﬁbmé@ﬁe Y aptieens

aC|d s nt.hesi.s rotein en ering
thegisgl Z‘ﬂﬂ%tlﬁ &éfer‘fla e 40 the Antigensapeaificuy of gb%rlggnune

genetic engineering platfornt. Using this platform
systean.c Bhe gies on thedaniigensdor secognitioniand bindingen amibodies

or a nodified DNA sequence of any gene encoding a
ar¢ gatled “antigenrdatérmirgint”,t be "pphbpehebheepitopss bhfan antigen
Internet, obviating the needs for contagious and

usﬁﬁﬂ?r @Qﬂl?rﬂieo g ﬁﬁhnéfi%‘hgl'rds""'\ﬁhlcﬂflh CanC HAERACE ﬁ%gl%ljée with a

I'i gat ed plasmd conprising a trans oC

S seudononas exotoxin) or a
thﬁéé @m@%@ﬁﬁfmﬁ‘@u@ e (e g. the KDEL famly) so as
4 forma fusion fusi on gene on the
pI | ThisicpTioies 5%%@@63 EW& T&@ arg epilePEPepitides consisting of a
vaccine in a host cell; in addition, "reverse genetics
sefiespdraminaecils asoventionet ahoveNAheyrare tndgtjunction with
techni ques can al so be derived, leading to a

MHC (major histocompatibility complex) class I/IT and bind TCR (T T-cell
receptors) on the cell surface of T cells when they are functioning. Each
antigen typically has several epitopes, and the number of epitopes increases
with the complexity of the structure, and the molecular weight of the
antigens. Thus, whether the amino acid sequences of epitope peptides can

be obtained from the publication, and proceeded with in vitro transcription

‘to epitope peptides is critical to the research.

Meanwhile, to rigorously express the epitope peptides in the
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5 safe, inmuno-effective and novel Flu vaccinal virus
strain. The strain is generated by inserting the
deternmi nants having anti body neutralization titration
epitope in the genes of a highly contagi ous and
hazardous virus into the corresponding |oci of the
original Flu HIN1 Vﬁccine strain, which are
agycabion pystenb REdhe dtast taedlsp velethes thewhiosy cellgiargrable to
genetic 10 characteristics in the eight-plasm d-system
resogn i@ thpramionsngnoedicigndss recdemized ecpitope prptidesed also
Wi th seven other plasm ds containing vaccinal genes

ciuetial. HnSéddiﬁtht(pPri%?’Fﬁ‘e’alﬁlerﬁo shbquhe SResO RO HckEssary to
pl asm ds can synthesize novel influenza vaccine

el i : 0 is har nf ul
pdisegggg?Iggégggﬁkgﬁngﬁuﬁ@k%ﬁ%@égﬁgéggﬁﬂg?S i nduci ng
ant i nd is al.so safe can be r.apidly devel qpe
oy BRgdeS BR0EPRoRPPSRS A Grf JetGaliZihd Zingy FeaiRaghe key
pl atforﬁﬁ, alLowi ng nore researchers to devote .
tor ssrsssid devsloprmentoior vaseingu A vageinevaklei ietnduce a high
agai nst infectious diseases so as to prevent the
neitedlizing titeo roaspefadiivel yamhibitrinfectéore bhidcpeiifepatibn of the
wor kabl e vacci ne devel opnent techni ques. 20 The key

vipes. Mnsadditidretd ties abbve oeRiderntiahs, ASis Asé MipdRtant for the
First, converting the target am no acid sequerice to

v AN BRER Ao BUSHROUNITRRIOTS LAl fmune
-aC| t [ tipl | eotid
RS SR SOSER mLLPLS Tl e

systens should be selected fromliterature 5 (for
exanpl e, http://ww. kazusa. or.jp/codon/), and those
not easily recognized and expressed by E.coli shoul d
S UNMMARYeQF THHRWNYENTIOMNe sequence is to be
expressed in yeasts, sequences suitable for expression

i nIny QRS &Y%Mﬂ)fexﬁen@éﬁéd‘;‘gﬁ%ﬁ?ﬁé e PR $RPedtion

shoul d be selected. 5 b. Anal restriction

n e ence .
pré UK Tefuflioben Bty Jdls blarfiihd A PrSeninvention
. Ili r&ki nﬁt rest[#i %ti on sites for restrictjon digestion
In¢IFAED HEPEr-AE nihCoMpHe TPE e BCAGEALOT oligenelicqcagseering

is achieved, The sequences of the restriction sites
teghgiolegypawsleie cacidesynthepls techniguest pratquerengisteringl and

be replaced by different codons 10 encodi ng the sane
reverseqeneitids, and tasaltstinoaeso-eslied Clreversel gesetihichbifating

be renoved. c. The regions that are possibly toxiIc,
plétfsighng i mmune disorders, leading to inmmune toxicity

or allergy in the target protein according to

|1 {8548 Hi§ Dlatform, one can design and accomplish a vaccinal antigen

- or amodified DNA sequence of any gene encoding a target protein through

the published data on the Internet, obviating the needs for contagious and
hazardous biclogical materials. The sequence can be ligated to a DNA
plasmid comprising a translocation system (for example, a pseudomonas

exotoxin) or a highly antigenic sequence (e.g. the KDEL family) so as to
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shoul d be nodified through point nmutation or deletion

of its amno acid 15 sequence if possible. For

exanple, ultra virulence caused by basic am no acids
existing in the structural proteins of the influenza
virus can be attenuated by nutating themto other
non-basic amno acids. By nodifying the target
ﬁ@ﬁﬁﬁéﬂﬁ“ﬂh%ﬁh? given site, it is possible to provide
design of a protein vaccine capable of inhibiting an

i nf Therfnsiori gese o20the. plekmid Waseprddweenfutictioad] pesteimnor a
of the target protein should be 1 nspected and

SEINYie th@@inteqntam@osct%ﬂeﬁpaa&iﬁaﬁl FeSVeTkE oAbt S %fég:? ing novel

t ar get gene any néw restriction site appea
b8 FRE %gﬁgéﬁé% SR RBBIGR %&%‘i’s?ﬁr&ﬁ@v&#%g toa

bstituting.the ondon h anot her one encod;
Sl e Co R SN ED FLHAGCORIV RS g A, Spyn s
are further clarified by exanples given as foll ows.
gewerated |y insertingethm geterminasth hayeng fantiradye mestralization
virus, generally has a diameter about 0.08-0.12p in,
tlaadonse[atopa\lﬁl vhe genes ofl 4 higltlyasshtapestidoand Jpearddus virus

HA/ hemaggl uti ni n and NA/ neuram ni dase on its 5

ing &ﬁa@@m@ﬁls%gllrge %ch%\ﬂfﬁﬁ ?gfsgﬁiHPFl@PHl\?l NAce s}‘tPﬁ%NX{hich

The human are usually HINL or

e s O T SR T o0 T BT ABhne ByATRL, egpetic

flu vuuses ar.e eti.cally distinct f mhu n flu .
chRrRcferisticy Jn- thes Ehtalasmudreystean disedy Ing vaccines,

human have been reported, such as H9, H7 10 and H5.
theneanencedransdornad with sevempsber piasmlds_/ gontdining mascinal
are HA (hemmaggl uti nin), NA(neuram ni dase) and M,

gotleiscimtarieost heellpporentiar@st so tiatr thesd rddmp@m% plasmids can

anti bodi es of the host or anti-virus drugs
SY%E% 7Ry oL R Ia AR, QP RS etiept or's LPet he
s REppr e RARCRAER R AFrEs o MacstG 8 fStive in
in E&m&ﬁ afi1Bod{Gsu By IvaIsos Salémer BRoramAbI Zfewei’q&% b the
responsi bl e to forman ion channel, allow ng genes of

abowe-mentioned o rowersel gerseit anglrwqm@ péa:tfom LalBWing more
avian flu virus is also called "H5N1" virus, which is

reseanclve’s tol deeotd tHimsEnes tui theSRBDt ¥P&agdust hddel vaccines
mai nly anmong birds. Bird flu virus transmts

agﬁﬁﬁi g@@%&hg REBAREs Bb 24 %0 PrevERT BHeShis¥sed 1FOR dpfeading and
provide efficient and workable vaccine development techniques.

The key points of the present invention are as follow:
a. First, converting the target amino acid sequence to the corresponding
nucleotide codons in order to deduce a target nucleic sequence. Because one

amino acid sequence corresponds to multiple nucleotide sequences, those

suitable for expression in s E.coli systems should be selected from literature
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the habitation areas of birds, |ivestock and human

bei ngs overlap considerably, so the cross-species

transm ssion occurs easily. Pigs or 7 hunmans can

acquire different virus genes; for exanple, patients
could be infected by human flu virus and bird flu

virus at the sane tine, resulting in "“hybrid
(fevaraxamntplef httpuéewvakdmseeor Feodon/ys atd athosed usott ceasily
reconbi nation. Wien a virus is able to infect a person
regugniaet andeexress&l Bys Bacss should besgesidied! Ndkewise, if the

characteristics of an outbreak-inducing flu virus

oS DD SR Serst RSty Slpion i
f h h

SEUROVEly OSPUEPo B) TE 0 PBD BERY e

na a severe pandenic, can be expected, 10
Tﬁ@a Zé erf;s&léﬁtloaﬁnmed@ﬁp\ﬂé tg@\ﬁé‘[&%ﬁﬂﬁlelﬁﬁéld sequence
application of two kinds of vaccines. The first one

bytsoftware (sughtasdDREAristtidén). Thenatesigningrandelinkime pestiiction
engi neering. First, HA structural protein is nodified

sites foHRestpictivn dlgGStIWh| &h Hotle teeminiabf Zhki Rrgéi hieldie Iﬂamd
regions are replaceable. Then the target sequences of

seqifente ‘i'{s h&hichal! ?H? bihahéRbf ﬁ%‘r@%c‘f{od&ﬁﬁi’s 2oL QlfFdsed to

virul ent nove virus are genera

| ej c,acid s ntheS|s th F|n the
rengﬁﬁ bcBE o) irdiieble, BioviC. Peetfiinedd tisp cicfasene cadons
pl asm ds of the HIN1 vaccine strain. The ant.i gen
el’&?&ﬁ@g §¢ SAMEFUBIIMLACIdS N80 that those restrishgntsites whiahnean be
novel highly pathogenic strain H5N1, and only
reneamadal i zation titration regi ons H5NL-HA are
substituted. Thus, the 20 properties of the virus are

c. Ve regiihd Hat tade pB§31H§3Nﬂ0M@C@aﬂS‘?n$ 'il'hﬂlﬁhe dRorlletsSleading to
| ess probable to evolve to a highfy pathogenic virus

PRSI YR B DR 0 s
ST 0 LA 9 TR T B0

above-nentigned nethod, that is, to insert the
SCHHERes TEEWSQB}? gfemeemmpke wimivinnleneataatsed Ay bﬂSlC amino
titration regions into the honologous Ioci of the
acsdsmiekastimgerinsthet BenucturadnpiotginsevErthe gehedriza virus can be
engi neering and eight-plasmd flu system and to

att@fnafcd by anvasal ftﬁeﬁi f(ﬁbﬂlerfiﬂﬁ‘wéézc BRYiRlo RIHEOBYHodifSing

the best” strategy f humans to fight agal nst nove
thé ik :ﬁggﬁerlggﬁaggﬁﬁsgév{a@ S i S DosSibie S0 FidVide | FRILP B 2

protein vaccine capable of inhibiting an influenza virus.

d. Of course, the modified version of the target protein should be inspected
and converted to the corresponding restriction of the target gene. If any new
restriction site appears in the modified target gene and causes difficulties in

cloning the gene into a plasmid, it can be removed by substituting the

~condon with another one encoding the same amino acid.
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non-neutralization titration regions of HSN1-HA i s

still able to distinguish species-specific antibodies
arising froma natural infection. Thus, the ELISA
systemusing reaction to this specific antibody after

adm nistration 10 of the vaccine will not interfere

with current detection systens in surveillance of

r eail heiaterernentioned pointgandi sigps are Sptherdilagfietl by examples
novel flu. Another nethod of vaccine preparation of

given as &slbowsi Avent flarving bélengstbadksublype efdnfiuanza A virus,
target subunit vaccine, conprising: (a) providing an

géﬁéﬁ‘l’ll)gl?ésda E?&ﬂ%f@reaﬁ?f% POSIEPSL 1212 gnﬂ% ta‘i’lpgl\g& Rfﬁﬁlg%suaﬂy

of a get antigen protein, converting

' ' uercy A ondiyn | e .
BT By G TR A Be R R ARl "Rl Bigase on its
nycl ei c,acid sequ e af the epjt to nodi f | ed
SWASST dBEET PiSoddekid SPERCH sid (Lo AaBHa% Eheoyman
.cell and encodes the eg_i[to e peptide; (c) ]
influsnyasyiruses wia weuallpH kN omH% N2 dwhiah bave dsied pervasive
sequence, wherein the 20 priners are nucl ei c sequences
fdramiany Pea280sounbdst peasledare inhpupicRistat & thelanGedrlrally,
or conplenmentary to portions of the nodified nucleic

avighdlu Y9A14e8 @ g@?@‘%iggl?y HAisthdSroin Bﬁ‘ﬁlaﬁoﬂiﬂ@gﬂ%sﬁé | BBf Eases

and the 3' ends™o reverse priners anon

0 ' es _of +5-20 nucl ei¢c .acids t
oM Tssr G Rt Ayt 50 i b8 e aRofied; Sudkas 4D, 17
qg?h{ied 9 nucleic acid in vitro using the priners;
an ‘i nki ng the synthesized nucleic acid fragments to
a_nucl eic acid_sequence having the functions of
blheli thyee aptoteirmsoDcthei @apanle fplAstype hfui vgrus are HA
carboxyl termnal noiety to produce a nodified
(hehasegdlutiin),INAfateraminddidy) amdMRi, achibh asatlit Majér frgets
host cell, 5 so as to produce the epitope peptide
; t yfai ls@i.C § d; ;
Oiﬁgﬁe ggglldr%l an gﬁ?i:b%llfér%g%eﬁgpiﬁkeoﬁe%ﬁﬂd‘élﬁsrhgmgs' HA
fethe primers ysed isn th resent nethod are.
elyEOBhdtef irRSs BT ot Syrthcd BF il TRER, cORtrfa@icsion to
.nuc| ei c aci ds. re preferably, the prinmers are of
siaogile nesrBiars afi e, 1o ool anThan Aaierbihe Rell AneBisien to the
i nvention, the target antigen genes can also be
callhswmbrnent At ferrhs rephegicak spokes ahdtdwabizes | the plesse of
in the vaccine strain, and then reverse genetic

vianegs feem itdeded &iIB)soRlsa®ptchd the XehaRs, M2 lHHh@bfﬂﬁ’ane

SO as to gener ate a vacclhne straln agal nst nove
- | [ ES.0f t d field, L]
prBRASHS rSbRe & kipg'an 1, ESARRGS g bindPog e
vills B E ré’ilgztis',eb gﬁgsexﬁgeaslsgat the peptide itself, and the

A/H5NI avian flu virus is also called “H5N1” virus, which is a novel

type-A influenza virus subtype existing mainly among birds. Bird flu virus
transmits continuously among birds and mutates very easily. Furthermore,
the habitation areas of birds, livestock and human beings overlap

considerably, so the cross-species transmission occurs easily. Pigs or
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anti bodies are able to recognize the original whole
protein. Therefore, the nethod for preparing a

subunit vaccine disclosed in the present invention is

to select a segnent on the epitope sequence to serve

as a target synthesized peptide, wthout using a
full-length sequence. Thus, there is no particular 20
hpPANSa¢aTb ACEBITE wlifleseqifevigns genesafdrexamplti patiastts @ould be
t he sequences can be mainly functional fragnents,
irsfectedalsy dpimapfs drasmhabirbf1B-viald atthe 5aged time, resulting in
imunity, or the choice of desired fragnents can be

ab&heBrian chandePrheabibiisesofanthveh! lifévt’”@trughﬁtrams due to

hydrophilic regions are nore reactive
TLEBRRNR, RIS 38 i féttp%n%?%fﬁﬁ B e ious
afsFament Bosteben e RheriRieiita obat crupreakaipsing dfu virus

ch0| ces can be joined. together to forma |arge
straisg gt loomingaisis ththahthsisediinds ofgimises ecmphane to undergo
sel ected from an epitope sequence, or epitopes
gaié nilowy | whiéh ceduildorevbleel to & pamderniy ¢frhiaahiussiman
to forma fusion protein. The protein structures of

traRsHBREGS BEféﬂéeaﬂ? efftilody 1€ HvaPRbRL €0 M 1n§ttté(|§is3tihyhuman

i sol ated from natu bact’eria or Vvirus,

S e duce target pr ot ei ns
b(&ﬁ%g’sté %V%%&an?éﬁtg &?h@? gﬁgg&ﬁg parti cul ar
,tmtatlegﬂ.to stutable host eIIs but th E cells
alBe present ipventign eam, depive, develobment andapplisatign gif two
animal cells, and npre preferableto be E.coli or

kipdasek vageiasesThe Hurst amgeuitibizesi eighthdesmid dlu system and
synt hesi zed nucleic sequence) synthesized by host

revetdesgenesic epinderingeFisstyEIA stroeturabpisisin 1sttﬁ@tiiﬁ@:l fpa HA
inawld type nucleic acid sequence to achi eve

pladhes s v@ﬁlchsﬂh%cﬁédtléﬂl z)étRf ﬁﬁﬁtléﬁtl‘eg BEERHNS akB}Ie Then

the nmethod disclosed I1nt e present nventlon

thE TRt SO B SRl a2 B0 DALY other

: wld type virus antigens. Al though proteins of
Vet BAYFIEN IR A SRRsRaLCAd tha pueleic acidasygrhess method.

i mmune disorders, it is possible to nodify themto
Finaldgwther sygthesivedi fragroeptsotaret insertezD ifiter repilaceable HA

particular limtation to the nethod to synthesize the

plasmids efl the W | Nilcvacdifle oftrdife T@feeéﬁﬁgeﬂt d)éiﬂohndoes not
accordance with an epitope of a wild type ar ge

in@uake gliﬂé Tglggwg{:'tﬁe R P i gﬁ’ﬁ@réé’thl% g ¥’ﬂrﬁ i H5NI, and

synt he heré is n I cu

Onlﬁmﬂlitﬁf%%% izl qu“gif,c')ﬁ%%bfﬁi%é%%‘rte Eﬁﬁg,g tﬁ@s&?@aa the
prgf)Jé:rlti%is Cofa t‘fle virus are very similar to the HIN1 vaccine strain, so it is
less probable to evolve to a highly pathogenic virus strain, endowing more
safety to the manufact:uring process of the vaccine. Besides, the novel flu

vaccine can generate antibodies having neutralization titration after

administration. Utilizing the above-mentioned method, that is, to insert the
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11 of the present invention, but it is preferable to

be derived froma portion of pseudonbnas exot oxi n,

and nore preferable to be anmi no acid sequence

conprising KDEL or its correspondi ng sequence. The

met hod for preparing a target type subunit vaccine of

the present 5 invention conprises a subunit vaccine,
taggetantigen geae of the biadd] Jildmssxtradization tétratiam gegions into the
effectively inhibit infection by an Avian Influenza
homalegomhdock tafutheusemilaar tgrenasy ahenntov aagplog reverse genetic
conprises: an epitope of; a peptide having the
eﬁg:menngsmﬁ el lagmad @lldoéﬁ}éhﬂ Rl ﬁéf‘%eﬁé‘rﬂteaa SALERIYdtrain

term nal” KDEL ~ pepti de. t he present invention,
. She . I . i ral _
2B RO EP Palificeg i O HEP Pl Yor Bulidhs 4 Kby against
i ' d [ f t | Avi
oyt B REseg T hus "obvi ates the need o

c]glnta .. pathogens that transgress human bodies, so as

t iﬂ%ﬁ%\?@ ttRe theameujralizatina \fitratioy esegionsnnBRISAf using
researchers and to accelerate research 15 speed of

neaeuiradizationdituatson Tegioasa fiI6NI -HA ds still dble tordisnguish
invention is orthonyxoviridae H5NL. The nucl eic aci

spreftensadfiof aatibbaldlse atiRiiOFRsSmoh Raftal 'iﬁfé’étf%&ﬁ Thus, the

proteins nust be nodified so that the encodin
. > : J ; | .
EERAOSARAIAESefifod 08 aclclfo o 058, Al biiibarion
o SVl i B LS S b S

et type subunit vaccine are preferable to

in the tar . .
: S%Eelé fi&é@abvﬂ@ﬁiwttqwegardmg-llh@m@machpgtqfaenovel flu.

peptide of a wild type viral protein to nucl eotide
duothrer reethect ofigaacmer preparatibn tfetheupteseht d@vention is the
sequence that suits the desired functions, o

r
1 f a . 1 oy
methiod to Plepad é?&ggﬁﬂ!suﬁﬁﬁﬂnﬁﬁc?n@, cdtﬁﬁ&@ﬁ?.e P'tlgig)gldmg an

sequence, and p cing the correspo

SR | esi f e Vviral ei n- by, .
A cr%')1 es?éﬁ%ﬁ%yﬁf‘ézgl)ﬁ%%{doégpetﬂ\{gjéie B%ﬁé?e@ firfarget antigen
accordance wth t present ., 5 invention have the )
Pr@?‘fﬁ’écﬁeg SOBVEHIRS Rge AP0 ATI8sSAISRCEd0 guspreesponding wild

infection during inmmunization of the subjects is
type alugleisd ackb sequgnesin(Bemedifying dhat wikd ¢wpe nucleic acid
vacci nes of antibody conpositions. There is no
sequlmmta_: unlfiatlmel epitbpt i tonat modifieéphicleR: ReRd isdgachte avhith is
uvira
recognizable to a host cell and encodes the epitope peptide; (¢)

synthesizing primers of the modified nucleic acid sequence, wherein the
primers are nucleic sequences having 5-200 nucleic acids, the primers are
identical or complementafy to portions of the modified nucleic acid
sequence, and the 3’ ends of the forward primers and the 3’ ends of the
reverse primers among the primers comprise sequences of 5-20 nucleic

acids that are complementary to each other; (d) synthesizing the modified
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proteins suitable to the target type subunit vaccines
covered by the present 10 invention but they are
preferably selected fromone of the group consisting
of . H5NL-S1, H5N1-NP, H5N1-HA neutralization titration
regions, H5N1-M2, and H5N1- NA enzymatically active
sites. The target subunit vaccines in the present
npeleig acishin vitrading tre pomersate) hoking thet $yysthssizadenucleic
also functionally related to a vaccine delivery 15
aciisfregmends todentdleic avidtdoonenoé Havivds dee fngctions of binding
transl ocation to antigen presenting cells. There is no

amrﬂahgwcaﬁohiﬂdt@éiaeﬁﬁaqlaﬁ@ SRS 8@“1%{&1'5? mcgegh gJ froduce

aci d sequences having the ndin
[ . f re.oreferably,deriyved from
2 G P el T T U GRS PugSiid o' BB el
Domai n | .of pseudononas exotoxin is a |igand.20 whjch .
Sq g ¢ P9dies %tqpf'ep%féé%ﬁapeg%d by tbgrtgealfé@f muckg acid;
suitable target cells can be any one known in the art
angLi{g) ealjecimg prd puridping thel epitept peptide.at | east one of
the group consisting: T cells, Bcells, dendritic
CEh¢ dengthoobclye gairnos tBed dnhheesresdiientsthbddre not limited.
receptors, are selected fromat |east one of the

PTOAb1 G Otk @?ihlﬁléﬁfgoire d55-266 R abidd Ms%@ggﬁerabfyﬁ‘ the

13 recéptor receptors, receptors,
g I ceptors, |1L12 receptors, EGF
pﬁ@%ﬁ%%ﬁ{@fSﬂ%tgPé§%$gﬁﬁ§; a 2 macrogl obulin
receptors, an eat shock proteins. In the target
sﬁb m%%@ p%éﬁe PReYaRE 1Ry e{aon, thearact gntigengangsgan also
5 antigen genes are inserted into the honol ogous |oc
beinsentedsintol the emedogoumtbdineh theesanilar genesiin the vaccine
engi neering and eight-plasmd flu systemare enployed
strain 2and eh@enrevalise genetiReengingtriais b algittplasiad flu system
pat hogens. The design idea of the fusion protein in
. . Cel
ar e Yo A M e v Ceip R R AT O3 R iR
tigens. |i MR, | t.her. wqrds, i ne reacti.ons
- TRaREGS O e R eIl LS RS Pontice Sequence
prgteins of the present invention can response for
calapPeokicd Vigepreparenanibadiesy peainst  the, pepudeiitselinand the
H Nl1, and so forth, even though the virus nutates
antibodigsapiedalyle tohecegnize, theherigurd ovhele pfoteine Theséore, the
I nvention conprising the conserved conmon 15 i nmunogen

meéhodTer Wﬁ% alsuBahltnec@iReareldseanitad lp%sérﬁﬁn%ﬁﬁén is

yvi t hout t_he _ awbacks of the conventional vaccines,
to %IEE Egggg’lg?ﬂ tdf%'lln%l% d@é’,‘oﬁ%’ RSO REIY A6 4 tafget Y htHesized

peptide, without using a full-length sequence. Thus, there is no particular

limitation to the sequences suitable for this method; the sequences can be
mainly functional fragments, such as epitopes stimulating B-cell or T-cell
immunity, or the choice of desired fragments can be based on
hydrophobicity of the structure. The hydrophilic regions are more reactive

to intracellular components, so it is preferable that the epitope peptides are
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vacci nes of the present invention is a future trend

for the devel opnent of an influenza vaccine. The

design idea illustrated above is unlike a 20

conventional nethod, which only focuses on enhancing

the protection of neutralizing antibody titer. In

fact, treatnent for a_disease induced froma virus
derived fram dyidrephil oeigioncof the thrgaiwatigen preteinessructure. The
useless if a new nutant virus of the same type virus

fragpeatts used ary eat linNesdr Sdadrab fraghitnts vdedioiees can be joined

conprising the fusion protein of the present invention
FE o . e . v
tcf%?h&eto ¥orefd 'léﬂg%nfragﬁfenY Yf é’gwgzgﬁlﬂﬁﬁﬁ ﬁﬁg%é gtﬁ%sﬁ?lgc &h be

though new virusées appear _thr tati
sk B0 i i @RS AR AINR st AR el A cen

. foll owi ng detai | escription when taken 5 in

1@%%Wc?%bﬂeﬁ§¢§ g‘h et KHyPYRJeHt- awi ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is the )
el betprofior sisuetugentad sdquroRes yofhélsd zodseiBNInVeBtion are not
Fig. 2a-2d is the el ectrophoresis photo of

dipeiRl g yisbhsed effohib NMathifal babtertzeogi virds, rsef ¢r dstpeddiary to
fragment HS5N1- NP-a (256bp), 2b refers to the fragnent

sy hdsibe 'athan?@é@@ée t@l‘l‘ge'i; §r8kdink by é%&é% Q%?C&ES ?ﬁé}@' {5 no

(464bp), 2d refers to the fra

R i ladof o RatBIHE ol BRI el B preferable to

el ect rophor.esi hoto of PCR-gythesize

bermfr@hé) W!llﬁp}),i tF?%l.?% OFsaTtIH@iv@’ng@rﬂféﬂ Hapke preferable to be
H5N1-NS1; Fig.6 is the vector schene of HS5NIL- NP,

E. b ot edds.r gﬁend@sx the tergef paptidethabie ARyathétized nucleic
refers to the fragnent H5N1-NP-b, 6¢c refers to 20 the

sejusgoeNsyrithddizbB- Iy hard cBlls matisr enésdd Hee kaa@Ritket epitope
H5N1- NP-d; Fig.7 is the vector schene of HS5NL- HA;

pecal 1 PAINERR 1REIATRR] HANACLSo il o chts of

soBptiglivloR B 5R3RRs Pheity 18 method disqlnged in the prosent

. of a-dIare iIIustrath; . . . )
mvention. 1tis advantageous Or preparing an antigen vaccine having great

safety and for achieving the same specificity as wild type virus antigens.
Although proteins of some antigens have immune-toxicity or could cause
immune disorders, it is possible to modify them to endow safety and
immune protection.

There is no particular limitation to the method to synthesize the modified
nucleic acid of the present invention in accordance with an epitope of a wild
type target protein. The method is preferable to be in vitro synthesis by PCR.
There is no particular limitation to the source of the nucleic acid sequence

of the carboxyl terminal moiety comprised by the synthesized nucleic acid
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Fig. Il shows the results of protein expression of
vector PE-HS5N1-HA-K3; 5 Fig.12 shows the results of
protein expression of vector PE-H5NL-eM2-K3; Fig.13
shows the results of protein expression of vector
PE- H5N1- NA-K3; Fig.14 illustrates the titers of M
anti body after inmmunization of mce 10 by different
of thegpresont REcHbINh, bVR 113 prefEebhptebs deryediffom a portion of
illustrates changing titers of 1gY antibody after
pseudom@add eRot@fin| aaldomvre rekaable t6XaMhEné; adiddsedifence

shows pat hol ogi cal sections of | ungs of the ICR mce

o s R R ey e e 1 701 e akens

i n h eriod of inmnuni.zation, n.-Exanpl e 9;

i Helel B h&nabine, pdatet Sieofuthib SBREIG, BF fhe apgsent
. peri.od of imrunization in Exanpl.e 9; Fig.19 ]
InVieRLen GAMBRTISAS 2t §1t lbf’a@(ﬁéeagﬁ%lﬁbdﬁ @blg e 1ndusg pretection
.eggs produced 20 by chickens during the period of
tifensnamidz effeotively Extabntl enfectien o @n IAvian rlafkrenzhevirus. The

titer of the 500-tines dilution of the antibodies got
stiucird 6€ (eg psotRiP YueEHeOHpPiSEE Nt _epﬂ@@@tf- h%iﬁ%dhaving

during the “period of inmunization in an‘p1e 97 an

[ s bk : i R =t s Lt
thE ongfionis AR HEALEE abd Sl Rarfin. I 4t b S ielpifly RIEL
cﬁiﬁkens, agai nst H5NL1- HA during the period of
ization in Exanple 9. 5 DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENT The technical platformfor,
dnether prepeat iaveeiiomgtheuppitope \peptideecacoding apfdsavian flu
invention nmakes it possible to use a peptide sequence
vinalvprogeinf encodimgsisoartificidllpgsyantiesiveds irstedd of, isalating and
pl asm d of carboxy-term nal KDEL type peptide to
prepafihgURbmPa Ml AviaRIRT18eAra RIRQUEhAThEs bbviges Hk need

protern in vitro, after the sequence of the target

toR B pafh il Ma e R, AR iR Po SREId iiraye the

virus H5N1.as the tar anti

sa é/tlyaonf lhréfvlvgﬁgﬁg environment of researchers atgc‘f t[0 accelgl(?aqg research

speed of vaccines and drugs.

The avain flu virus in the present invention is orthomyxoviridae H5N1.
The nucleic acid sequences of suitable epitopes of bird flu virus proteins
must be modified so that the encoding epitope peptides are identical to
those of naturally occurring virus strains, while at the same time achieving
high-level expression in desired host cells.

Meanwhile, the synthesized target antigen used in the target type subunit
vaccine are preferable to be generated by converting a full-length epitope
peptide of a wild type viral protein to nucleotide codons, selecting a portion

of the nucleotide sequence that suits the desired functions, or combining
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In accordance with the aforenenti oned nechani sns of
viral infection, 15 the present invention enploys
hi ghly conserved regi ons of some key imunogenic
proteins anong them (i.e. epitope ) for testing, to
elicit imunity in vivo without occurrence of vira
infeﬁt'on in the course o research and

[

seyrhi Dagmands of Jhecinwsleotide sequgacepr andi produeiag the
in the follow ng exanples are: HS5N1-NS1, H5NI1- NP,
comsEpalings Rpithpe peptided (dynthdvizediheft theyetiraly peotein by
subunit plasm d discovered in the experinents shows
mpea@begf fi ci ency in the induction of protein synthesis
in the host E. coif cells, possibly attributable to

DB i pEDAIR) YSAd 3 e RRIREO B8 present

i HEPRA IERHERS B bbbt iRaRod i STE i infection
nodi f.i cati on,, HSNL-eM2 cqul d pe expressed in |arge

dugang dmpupizagion O%ng sHyeelsdIsaprensded.dso dheyean serve as

i nfluenced and the regions of high inmunogenecity are

relaives sale vaccnati ofantibedecormasitions.t he sequence 5
conpari son. Thus, the H5N1-M rel ated antigens are

MEhere)is menpaseal dimitatiohNG t@l%ﬂifbﬁé?eﬁ'i&ése@f avian flu viral

i nvention.” Exanple 1. The sel ection of target sequence
Pl LI PRSP R RR RO} ERFERR Y the present
. 1- N1- MP d.E5NL-NA were retrieved fromthe.
ink Rt dut B0 2R BBz IR el ramicie ok fsnerovpaponsisting

US Ztsabasﬁ:. According to the theories of vaccine
Ofprﬁ%ﬁ 1 on, Habtl-MB 55N hdlpe preuiealizasipne niirgtion  regions,

antigen proteins were able to induce the anti bodies

HjNdeM2andoH SN -N Aveakgnmticadlgragiivat gites. The sequence
nmust at |east be | ocated on the surface of the antigen

e berol! gibudi€ YakaiesWat She %&ééﬂt tiifention, é% addition to

above-menti oned DNA sequences re each enter Into

bS5 s e, 10 AR BE SIS 2B Wby
sy¥ Bl IR R B SrieE A Sekblion (o antigen
hydrophiljc regions were selected to proceed with the

proseasingacels. dihereids syntseticulas haytatious to Nbeesaurges of the
this Exanple is not set to limt the selection of
nudksc raedd sequemses kavdngtther functions of binding and translocation,

but they are preferably derived from domain I and domain II of
pseudomonas exotoxin. Domain I of pseudomonas exotoxin is a ligand
which functions to bind the receptors of a target cell. The suitable target
cells can be any one known in the art but they are preferably selected from
at least one of the group consisting: T cells, B cells, dendritic cells,
monocytes and macrophages. The suitable receptors. are selected from at

least one of the group consisting of: TGF receptors, IL2 receptors, 1L4
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regions able to induce simlar effects are covered by

the clains of the present invention. 18 According to

t he above results of evaluation by the software,

several hydrophilic segnents were sel ected from each
target protein of the Exanple. The am no acid

sequences i nclude: one fromHS5NL-NS 1( SEQ ID. NO 1
receptarsy L6 reaeptors.- NBT 1sepept@s, K4, resggors, 0L Noregeptors,
SEQ ID. NO. 4, SEQ 5 1D NO5 ), one fromH5N -HA (
[ISED. rdcBptd¥e), EGF Crleee%dm} HODIL- a¥eeptors)a ! D2 MEcrbgldbulin
anH5N1- ( SEQ ID. .8) . The resulting target nust

reld;eﬂﬁﬁ-goaﬂd?ﬁbﬂﬂ g{dD(ﬂNtrAp@tgﬁﬁgi on, so.it was preferable
that the target sequences have no restriction

si tye. S b I - uat
radlt Etfree LR RS es o SR S5 et In RO, é Rrger
sequences or not. If.these sites reside.i he .DNA
AL RERSS A Eyseripdsintgdhedypaelogais ﬂ)%t ccYRUbTsEenes,
encodi ng the same am no acids. The software can al so
anshdben tiezerse geaolie wrginpering sanghedghteptasmitli 8u system are
at both term ni of the DNA which makes foll ow ng

employetspaotedencate posschiestrdin dpsanstl o] pathygdnso
synthesis of the target sequences The nucleic acid

S e RN desiC RIEaNSf YhE fikidH gg@tieﬁi lqﬁ qhB %@F@P%\Fééﬁ%ﬂ % to

make the protein be express arge

L . | ot i.ficat] s _to nodify
AGR19P SPErES A BorietFrg TRl boner 3 B Oacines
ori gi nal | r ed anmj no acids, and at the sane ti
haang eigsts TV, (b AXpGeHprh fuge Teagtians gateqed Trom
acids of the nodified nucleic acid sequence were
theyvadesnt compmrysipgl theefugion cpraiteinseal theo presend imviention can
were nunbered as shown in Table 1. 19 Table 1 Target

responsgeforNar@ls qipegﬂﬁf inflier¥e. vitigdse l’e%fiilgb«g, HBON2NHINI,

forward primers forward primers NS1 6 15- 20

antiPs@ f8rthl e¢én thupRGheNirhs Tttt vAry Pagily. Therefore, the
vaccines of the present invention comprising the conserved common
immunogen can be used for treating disease infected by the virus without
the drawbacks of the conventional vaccines, i.e. changing into or
developing new vaccines every year. Hence, this design idea of the
vaccines of the present invention is a future trend for the development of an
influenza vaccine. The design idea illustrated above is unlike a
conventional method, which only focuses on enhancing the protection of
neutralizing antibody titer. In fact, treatment for a disease induced from a
virus with the conventional vaccine frequently becomes useless if a new
mutant virus of the same type virus appears next year. Nevertheless, the

vaccine comprising the fusion protein of the present invention can be
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NP-c 8 41-48 8 49-56 NP-d 8 57-64 8 65-72 HA 8 73-80

8 81-88 eM2 4 89-92 4 93-96 NA 8 97-104 8 105-112

First, non-DNA-tenplate PCRs were used by using

forward and reverse prinmers to proceed with

enzyne-cat al yzed anneal ing of nucleotide 5 fragnents,

wherein the 3' ends of each priners have 10-15 bases
cffitaentnéore vacioms! typest af yviresesaetent theughAnP@RviDN&es appear

product was then generated through reading and

t}@@ﬂgﬂlgﬁmﬁ@hi@ﬁcpfy_pol ynmerase. After the first round
PCR, 0.01-1I of the product was used as the DNA

te .r@ﬂ?éreolg%gféq eacﬁ%ﬁ%’ge&[ gd#lafti QE% fgzﬁﬁrtfse 6Ple pihiv'éﬁfitoﬁ will

pai r was ed at a I'e anount together 'w

dNIPs, reagents d _Pfu ner ase, - t hen .t he
b& iR m S il Rt b POl B BRfefiEpct when taken
.different prinmer pairs were added each tine in this
inRgIHuRCtian with thedeeempanying SGwags. sequences wer e
respectively synthesized. Al synthesized nucl eotide
fragnments were anal yzed by el ectrophoresis 15 to
check if the produced fragnments were of the expected

BRIEPDESSRINTONAIBUPHE BR AWAMGEn Fig. 1; HSNI-NP

(four fragnents a, b, ¢ and d were 20 used, with 256

b OO B e s
i nd Lhin HeRECARDToRRb phote AEEIR-rbefized HENI-NP,

Exanpl e 3. Constructing the gl asm d conpri Si n% t he
whescye 2as gefgende the Gagment e N Dieae(@506bpda 2D refers to the
synt hesi zed fragnments (including NP-a-d) were
fraggment dd5SHY -Ni6Bl (36Ebpho2c ardertshém fhieg dtagment HSN1-NP-c
pepti de sequence having the functions of binding and
(46&8%},'&9@% PBfer§ o @i &agﬁkentr}H@NmNP-aqaﬂas?);ng a

carboxyl term nal noiety. The plasm ds constructed
were, 210 1. pRE; HS -:!H%;]F lLasmad.. The gon e
bu?ﬁgji n gaSpEﬁE{/ec?(iﬁ S gt%emﬁﬁavirfr)]%otgn a(r)r%i Cﬁqﬂﬁ%&tﬂ@sﬁze&d
i St fragment, which was able to express
Hi@iﬂﬂ@%ﬁb@ﬁm protein. (The vector schenme is
illustrated in Fig. 5.) 2. pPE-H5N1-NP, a, b, ¢, d-K3,
pl K3gdd: 15 THie celestiaphosesisETshatect oof sy P dhsythesized
abl e to express
H5NI-NA(501bp);.

Fig.5 is the vector scheme of HSN1-NS1;

Fig.6 is the vector scheme of H5NI1-NP, wherein 6a refers to the
fragment HSN1-NP-a, 6b refers to the fragment HSN1-NP-b, 6c refers to
the fragment HSN1-NP-c, and 6d refers to the fragment HSN1-NP-d;

Fig.7 is the vector scheme of HSN1-HA;

‘Fig.8 is the vector scheme of HSN1-eM2;

Fig.9 is the vector scheme of HSN1-NA;

Fig.10 shows the results of protein expression of vector
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HS5N1- NP1A- HSN1- NPl D fusi on proteins. (The vector
schene is illustrated in Figs. 6a-6d.) 3.

pPE- H5N1- HA- K3 pl asm d This constructed pET15 vector
systemis able to express H5NL-HA fusion 20 pr ot ei n.
(The vector schene is illustrated in Fig. 7.

=eM- I ] [ onstructed pET1 tor
P TR R SR N vk r%stﬂgnreépi’;s ad are
.(The vector schenme is illustrated in Fig. 8.)
usﬂﬁfﬁEN 1-NA-K3 plasmid 21 This construct ed pET15
vector systemis able to express H5N1- NA fusion

proFeg.h]l (Sttewsedher mshlse o6 iprbtest r aggstebgiofti gof 9 vector
Finally, the above plasmds were transfornmed into

PEeHISNpfHALKBerent E.coli 5 strains. Exanple 4.
Expressing and anal yzing the target proteins The

tr er g 90%:0f th
pack 513" SIS o thncrenlse GE° BEGHiD D rnteREh, (o vector
were stored at -70 10 C|_n gl ycerol in
Pgﬁ'ﬁi\gﬂem@ In a sterile environnent, 2 m of the
sto ed Iorfgg,ws inoculated in a 500 flask
the 1sevlis g ofnl protejn iexpressien iof avector

37C rot ating incubator and shaken at 150rpm for 10-12

PHe 6N 1-NA-KBe bacteria cultures were generat ed.
OD600 of the cultures should attain 1.00.3. 15 In a

st efiigl B4 ﬁMStfeﬁ@:ﬂE[H titer9 o Mglélﬁpﬁ)dg) dé‘l%ld]dfri"ﬁr%fnllzatkon of mice

i nocul ated in each eight steri

+500
b)?ﬁi:ﬂ%%&]{tl%@b %I?ucog_ﬁ)kﬂg ‘#&éoglﬂjelb%‘ r ot ating
ken. at ..150r ours, . added
a’fﬁ Wgraate C?}&Pglé%%é% rfgﬁgﬁz alieimmymaation
f1ncubat ed in a 37C rotating i ncubator and shaken at
ofiggh gt phicken ia xample €p that the protein production

was conpl eted. Subsequently, the antigen protein
f r &gett showsipatholvieten! bedtiens \mTlﬁnEB QJ‘?fCthéEI@lanﬁM after 14

urea extraction met hod, such as PE- FBN1- NS1- K

dagg-d;ﬂl?Nﬂf-l @Mﬁ-gﬁ?;( Fi gl 1@&%!@%%&9?% and 22

F*'E,{ érr '%fig?? ﬂ}'lgl%)eathEarca?e st O CkéRs ﬁ‘ﬁﬁg ¢ ﬁed f%rtlod of
immunization in Example 9;

Fig.18 shows the egg production of chickens during the period of
immunization in Example 9;

Fig.19 illustrates the titer of the antibodies got from the eggs produced
by chickens during the period of immunization in Example 9;

Fig.20 illustrates the titer of the 500-times dilution of the antibodies

got from the eggs produced by chickens, against HSN1-M2 during the

period of immunization in Example 9; and

Fig.21 illustrates the titer of the 500-times dilution of the antibodies
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culture liquid, and 300-400ng anti gen was obtai ned.
Totally 3000-9000 injection doses can be obtai ned
from 300 ng antigen. Each antigen sol ution was
quantified by Western-blotting, coonmasie blue 5
stai ning, and SDS- PAGE el ectrophoresis with
measurenent of density of the bands by a
gaoke fisimothet eggs Qrodocéd iy chickens, algavestaHoNleb Ardurng the
was used as the primary content of a high-dose
périb@ oifiipimuanatidndh Ex4mPO9ny was used as the primary
content of a | owdose injection. 10 Exanple 5.
Preparation of Avian Influenza vaccines In a class 100
| am nar flow, each antigen solution was added with 8M
urea to a final volunme 40m, 40 m was A 206 adj uvant
was then added, and the m xture was stirred at 50rpm
or 10 mnutes in a stirring bucket sterilized water
HoBDDESCR HATEON, OF ;5 BREKER RED EMBQDIMENT
100rpm 15 to further stir for one hour. The stirring
bucKkt seckam ealtplatfefarfoe prepanngiaspegetingsulnomt ¥accine of the
di spensing, capping and |abeling with Inml per dose in

prR8ent hentior aflakes detpeasiblet o @iseSq péptade equease shaving
of injection of Avian’'lInfluenza vaccine were obtai ned.

SRR i U S LNA Y 0hsE H2EMB gina
KETE DR P PSR 53645 sSprbloffrbaBbih o e

0.030.003ng was used as the primary content of .a .
PLedRIna AN JUED, | Aftet tthensequenyeo tigthgadarges praseinads toftained,
primry content of a high-dose injection(H), and 0.01
caalainodnvered andedodifigde primary content of a | ow dose
injection, which were mxed with adjuvant of

di fle¢ fslloWREEembodemenBsuiZ® §év@fﬁﬂlgél§ﬁ&e§ 8f av IURIERNZa
Bal c/ C mi ce, each group having 12 mce; the mce were

Vlgu%ﬁmi %‘%%f%r?&%ﬂ@gé?s and had to be inmunized 3 to

I'Mes™ I'n 00d sanpl e was taken after

[ ni zation an sayed by ELISA. For .M . .
PTG Wil g At aram bagned Puschaisis o6 s infection,
after the second round of inmunization by anti-eM

the| presenhrioughtion 1employs ihighbhconserted tregiamsi off some key
assay. U tra-high-dose injection(VH)(0.10.d ng)and

infihghogdenee pfoteiseaimony thém 84.€)3emitopaJulediesiing] ao elicit
titers; the titers peaked after the ‘third round

o o e f

eI 28 YRR Ttho 608 sTEndt BiforvaPidfREbACIH B LBurse of

roun i an dose of | njection an Oow dose

reSdarth £t 2Ahihiifod 99 addin&. SThe target proteins used in the
following examples are: HSN1-NS1, HSN1-NP, HSN1-HA, HSN1-M2, and

H5NI1-NA.

The target type subunit plasmid discovered in the experiments shows
poor efficiency in the induction of protein synthesis in the host E. coli cells,
possibly attributable to the toxicity of the protein itself. Therefore, the

hydrophobic regions of M2 are removed, and the hydrophilic regions of the
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but both reached 10,0000 tines after the fourth round

i mruni zation. The results are shown in Fig. 14. 15

Exanpl e 7. Vaccinal imunization tests of Egg-Iaying
Leghorn chicken nodel Taking PE- H5NLl- eM2- K3 as an
exanple, 0.10.0 ng of the fusion antigen was used as

a dose of.injection,. m xed with_appropriated .
PEQHFH Seipain. Hee mrdisied Arctesy tsdelebed BN braMeniTirengh this
at ..eqgg-laying stage. After three to four tines of
quiﬁﬁaaam Blﬁ',fﬂ hiedA2tacudd benexpressed in ddtgeescade in E.coli. The
anti bodi es were accunulated in the yolks, with the
encaded odmid Zacitk1Qrdi hot | drfteatbeebidid fhet LI of high
assay higher than 10, 0000. However, when the antigens

iARthoPnecityEafdd MsaVRd 2R Ai y 0° Bz‘lgé‘ Febulp" 8f Sth? oS&Gsnce

antigen, the IgY titers were v I'ow,” on
i : i  ank, non-i nmunj zed
cOmBaRs0n TS, R HS R bl Aoty e BRUNIE Figresented
t f .subunit vaccines in ICR mce 5 The fusion
bﬁﬁ@?f?ﬁ@%&&@@%@% myentPBsent i nvention are

conserved common i nmunogens of the H5NL type influenza
virus. According to the know edge of the influenza
virus, a person having the ordinary skill in the art

Exanepletiarkise sélectiohNif tatpet sequenbefrdfmenps
characteristics of H5NL type virus, and H5N2 type

Vi rFige MSARRGuRBed %nﬂhﬁea%ﬁéépﬂd@g %h’?ﬁg%ciﬁy&%uences of

virus. Hence,  vaccines conprising
t RIS, (16 R © ed I nMmuno t he
HE AR e NI NE SEN PO CHER TG, (R aToRIcuA ere
[ hvenii.on can_protect _a host_against _both of H NT
l‘et%‘@ffa#@%ﬁe 1\9%@1% CanterpBieicchpelogys lnfiesmatioppNCBI,
influenza virus is extrenely harnful to human bodi es,

UbA)idatahasgi t abl e to 15 perform experinments by using
this type virus directly. Through being challenged

depeding & Yhewtlidorids\bf vapeineBrepalztiby Phot indiegkggeptide

virus, the vaccines of the pgesent I nvention ca
SeBhHCE g R PO IEDIEIEE i Bl Hirive o
2 BB iR prldBif "Bfuscq oo inust asRst bealacatpgben the

gfth HIN ~type human influenza virus First, ICR nice
sugage s &fathe e@nfigen fande Be oaple tndcentent giater. Thus, the

above-mentioned DNA sequences were each entered into the software used
for evaluating the hydrophobicity (i.e. DNA strider V1.0), then the desired
segments to be synthesized were selected accbrding to the resulting
evaluation plot. In this Example, hydrophilic regions were selected to

proceed with the preparation of the synthesized peptides. Note that this

~ Example is not set to limit the selection of desired regions, and other

regions able to induce similar effects are covered by the claims of the

present invention,
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possesses six ICR mce. Each of the different fusion
proteins is taken wwth a determ ned dose of
injection, and then is mxed with an appropriate dose
of 25 an adjuvant. They are as follows: |ICR mce of
Goup | are immnized with PE-H5N1-eM2-K3 (H, 0.1

0,01 ); ICR mce of Goup Il are_ immnized with
pEceading o then abewg -rsultsofocvaluationd)y themofiware, several
Goup Il are imuni zed wth PE-H5NL-HA-K3 (H, 0.10.01

hydrogphilit SErmients Wérﬁciapteﬂ\fr@trﬁeadhntargetqﬂowm lvf the Example.
PE- HSNI - NS1-K3 (L, 0.010.001 ng):, and | CR nice of

TR aﬁﬁnya@i&s&g@mg i9E194e: b lﬁfPBNWNswcsfhEQnﬂa NO.1),

After three to0 four tinmes I nmuni zati on

QRN PR, - ﬁg}?"ﬁﬁy iD. %@@éﬁﬁgiﬁg&éﬁ SEQ.
o B S SO o o
Be3| des, the healthy condition of every nouse in each
fodb. NOZ 36 w@sﬂﬁ@dl\ﬁ‘hc( SEQ)rIH)e(NO'J&S results are

shovvn in Table 2. Table 2 nunber of nunber of nunber

dfhe Gresuliirfg siacgetpnonsti nndergoi estlictiore digesgbnNgol lit was
mce at 4 mce virus at 4 Dc p D pc* |

prBEerb!EI%ltlﬁa%YﬁH@t E%t @T@Alsecidelﬁés "l'ﬁi\pe BB 1@1*1*?6’[?6‘19)51‘[%3 Thus,

5l A B ot B
thwﬁ‘lﬁf*?&%l BerB AT ot BitheSoRtE SR UL PR dhey
m&s?t be replaced with other condons encoding the same amino acids. The
software can also check the existence of the designed restriction sites at

both termini of the DNA, which makes following cloning procedures

possible.

Example 2. In vitro synthesis of the target sequences

The nucleic acid sequence encoding the wildtype protein was modified to
make the protein be expressed in large scale in E. coli; the key point of the
modification was to modify each single nucleotide without affecting the
originally expressed amino acids, and at the same time to express them
effectively in E. coli. The nucleic acids of the modified nucleic acid
sequence were synthesized by polymerase chain reaction. The primers were

numbered as shown in Table 1.
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fewer mce with virus excretion in saliva than those
of the blank group. Furthernore, the PE-H5NL-eM-K3
and PE- HGN1- NP- (a+b+c+d)-K3 fusion proteins in the

hi gh dose exhibit the best vaccinal effect, and they

can decrease the nunber of mce with virus excretion
in saliva. Mdreover, 5 although other fusion proteins
do not exhlblt t he sane eflabbt 1 of PE—HENl eM2- K3 and

PE=HSNE=NPT( 1L:i'l' E:'ru K3—they——stid tﬁlg’[clh ré;te
Birbecintiggail NS a i nf BegrnpaNohan,, t K Or o ID. No.
doES_ B Ch IS E:?r\rr typel IROVAE AORISenza

vi NS 110 Fifrst, Le aPeldeparhted ifhto sik 15-20
aroune _and_each groupl—possesses ive | CR mcle— Fach

ofNﬁeadlfferent 4fusi oh poteids i b takeh with a25-28

Aot ar mi nAad nlnon nF | n| r\f| fa¥al anrl han 1 < m xe wit h
UJICT =4 LA 'L L]

ne
utT IR RN AV |

an plPopriate d@se 01 arz%'d:}‘ﬂnvant. The@ are s 35-40

£ 11l ~vppes - o £ Forey b oara 1 hvmint zod
| Y WS I \Jl\ LLLIAY] T Uup TTorT 21T vw L ||
PENBN - eMp- K3 (il 0.10. of krfl8 1 R m‘ce8 of Grloup4P-56
D IIIIIJIII LCU VVIth E‘I"_k” k\ip' a‘ru-ru‘r )'Kg III
W o CFég m ce| of I I | are q nmuni zedﬁ\%'gh2
_F’E_L INI= l-v—\- K3 (tg—0-01p—0 W) FERmgre—of ] 8\8
arei ni zed with PE-H5NI’- _-K3_L, ' 01 0.00E -

MY . ARCR M Ce of , Group V& Mo zed v th
PE—elhéI!%’l NALK3 (H 0. 10 %%')92and | CR i ce of| & ddp?0

Vi PO bl-agik gro p Zedr W thgmot i g ; At 8T
thrgr to fopur times of mgéltlon, t he i muni zgg\sl'%éz

mce of Goups hVI are chaltenged W th HINT viTus:
After four days of post-challenged, the salvia of
each I CR nouse in each group is tested for checking

t heFiesti StapDNAHtemhplate ERCREt wdite Besd dps udifhe figdldrlyand

condition of 27 every nmouse in each group is also

ORI, FESCUEA AL 2,388 e ] S
frgémg% \@JUSI ﬂlc'Dgr Ottf %p' zed ;@{ 6‘-5152beisesltﬁatc were
co?nEf)lléEI)rll\gntgxPy (tg +ebat: +d2he}§.3A5 P%JI({) D&'X product was then generated
through reading and complementation of polymerase.

After the first round PCR, 0.01-1pl of the product was used as the DNA
template of the second round PCR. The second primer pair was added at a
suitable amount together with dNTPs, reagents and Pfu polymerase, and
then the second round PCR was performed. Subsequently, different primer
pairs were added each time in this manner, so that modified nucleotide
sequences were respectively synthesized. |

All synthesized nucleotide fragments were analyzed by electrophoresis

to check if the produced fragments were of the expected sizes. HSN1-NS

(396bp), as shown in Fig. 1; HSN1-NP (four fragments a, b, ¢ and d were
| 20 |
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| PE-H5NL1-HA-K3 (H 52 0 IV PEEHBSN 1 -NS | -K3 (L)

2 0 V PE-H5N1-NA-K3 (H 52 0 Blank - 54 2 group
Dpc: days of post-challenged. 5 According to Table

3, after four days of post-challenged, the ICR mce

i mmuni zed with the fusion proteins of the present

I nyent i ve . fewer mcge with virus excretion in

S ihid6 R A6 Gashentive 300AnoG Foammans b, Abdrame fragment c,

of the fusion proteins in the present invention have

apd48fbreof Emgmenfadhsis shoivam in Higu2a2d;tHAN It HeA §486kp), as

group does. 10 Additionally, after 14 days of

showh-iohalel ZgoM 1 -6 ; rcEH SINTUHA 780 1BpY,as shown in Fig.4.

PE- H5N1- eM2- K3 are anatomi zed and their lungs are

taken to process pathol ogi cal sections. As conpared

with the pathol ogical |ung sections of the

' b Z nchal | enged. | CR m ce, an ni ni zed
ESAEH FC R e BRTGId copi ISt thy tirgtl sqfithee
interstitial .15 pneunonia aje .determ ned and recorded.
Tﬁ@i}t&ﬂﬁ&a@r@@n&mearsmﬁﬁﬁmd tragments, (ineludmg NP-2~d)
28 %r_oup mce No. total scores BK-1 7 uninmunized and
WEBRE

igested &y EagBdl andrXiod earkitgen7ligdteddtoba IpgRtidecsequence
i mmuni zed 8-1 2 wth PE-H5NL-eM2-K3 8-2 3 and

haing! frgfthoidris 8 bidink5ARd tamldedtisn 4nd dn Fkok Plasmid

uni mmuni zed and CTL-2 1 unchal l enged I CR m ce CTL-
cdnthirfing a carboxyl terminal moiety. The plasmids constructed were:

I
5
*

1. pPE-H5N1-NS1-K3 plasmid:

The construct was built in a pET vector system having an ampicilin
resistance fragment, which was able to express HSN1-NS1 fusion protein.
(The vector scheme is illustrated in Fig. 5.)

2. pPE-H5N1-NP, a, b, ¢, d-K3 plasmid:

This constructed pET15- vector system is able to exprcss
H5N1-NP1A~H5N1-NP1D fusion proteins. (The vector scheme is
illustrated in Figs. 6a-6d.)

3. pPE-H5N1-HA-K3 plasmid

This constructed pET15 vector system is able to express HSN1-HA fusion
protein. (The vector scheme is illustrated in Fig. 7.)

4. pPE-H5N1-eM2-K3 plasmid

This constructed pET15 vector system was able to express H5N1-eM2
fusion protein. (The vector scheme is illustrated in Fig. 8.)

5.pPE-H5N1-NA-K3 plasmid
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*Score marker: mnimal=l, mld=2, noderate=3, and
severe=4; in addition, nmultifocal=l, diffuse=2, and
subacute= 1; the nost severe nouse is scored as 7
points; and the nouse with little interstitial
pneunonia is scored as 3 points. 5 Wth reference to
FIG 16 and Table 4, conpared with the uni mmunized
Thisdcmtsahicted o TIGRvettoe systeen LCRbIE weexpressiEESN [ viNphfusion
PE- H5N1- eM2- K3 have few synptons of interstitial
pIRASATPThE vebRi&chenid® ilhisRald i m(g.@yt being
chall enged with HS5N2 type virus. 10 Exanple 9. Field
trial in a chicken farminfected with HS5N2 type avi an
influenza virus Afield trial in a chicken farm broken

out. wi.th N2 e. avian influenza.virus, is f or .
FRllyutie ehave plaReidt el Hanstartial infe <elis SE BT col

with a dose of a conplex vaccine conprising 0.05 ng 15
SIRENSHSNL- eM2- K3, 0. 01 ng PE- H5N1- NP-a-K3, 0.01 ny

PE- H5N1- NP- b- K3, 0.01 ng PE- H5N1- NP-c-K3, 0.01 ng

PE- H5N1- NP-d- K3, 0.05 ng PE- H5N1- HA-K3, 0.05 ng 29

PE- MMt NA- K3, and | SA206 of 10% The conpl ex vaccine is

E%gﬁfl i@'oﬁe{il1 | I:éstgﬁl i mﬂ%?%%ﬁﬁ ?@tgi%?srﬁni zed
: : ¢ . ’ ]
R TESHR Yt "SEET el LRl e Bl apter
DGRIESRSHARS bt AL eadsev i Al led Rt 4t 70
shown in FIG 17, the death rate of the chickens

°G mghyceeol wi 24ml aliguatsove conpl ex vaccine is decreased
to under about 5% However, the death rate of the

dhi £ kesriei envitenrbeat K ailogp the storetl dlehey wasrinvcadateldyin a
t he above conplex vaccine is raised to about 60%to

. . | > : . .
SO0 Rfsk O 200ml LIS (hLAR00 iBEqMellinn 37°C
' Nk zation I l~ts _are i.n Fl ; .
ol b Ae8: 28F ShhRn of T30St Ot plisnafigafie bacteria
hi ckens after three to five tjmes of ingmunizatjo

C wﬁ%mre@@nﬁzﬂtads@ﬂém ghtheew re@iﬁmﬂdaﬁaueétdia&
check the titer of IgY antibodies. As shown in FIG 19,
the stetibe enfirommentYsisl enttitobiqer wgsiimsculeggd mcaatpgight
PE, or E. coli is increased by the tines of

s 10000 o260t g donf sy o
ARbSTRIN 1935 | A0cBES), AnRAbLERT & 4 37°C rotating incubator and
shaken at 150rpm for 2-3 hours, added with IPTG to a final concentration
50ppm, and further incubated in a 37°C rotating incubator and shaken at
150rpm for 2 hours, so that the protein production was completed.
Subsequently, the antigen protein fragments in inclusion bodies were
resolved by 8M urea extraction method, such as PE-H5NI1-NSI1-K3,
PE-H5N1-NP-a-K3~PE-H5N1-NP-d-K3(Figl0) | .
PE-H5N1-HA-K3(Figll) . PE-H5N1-eM2-K3(Figl2) . and
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check the titer of 1gY antibodies against H5N1-M or
H5N1- 11A. W& discover that 500 tinmes dilution of the
anti bodies still has dramatic positive 20 reaction,
and the results are shown in FIG 20 and FIG 21
respectively. In conclusion, the nethod of vaccine
preparati on obviates the needs to contact highly
PHaA6NIe A 8(Fagil 83 Exdnof ghenandis\axtaictedirath b0 $iter bacteria
Instead, the am no acid sequence is retrieved
CLﬂhh%CIﬂ:{Mld‘ rf1d 806-400:9 ?néﬁtl &i‘@@ég BBtalhééeEIT(ﬁil@j? SF09-9000

generate a safe and effectiVve vaccine. The

1n$§étc naﬁ&!ﬁk{n gL ob%n[ea'ﬁmﬁl’fd ﬁ%ﬁg&?sem' al for

pre aration rn coun are currently

affected e to the.infectious
Fan S8 S, udion wad Autabed By e Bl hg: Pametigdlue
pr esent |nvent|on is to devel op a, conserved conmon
staitngiogiet SIS Alde elosseophiresig withi easuomentvel, demsity of
ot her words, i mrune reactions induced fromthe vacci ne
thedsqdssbya déwsitdrusicon Ok @i0dSned of fthembiﬁ@antl%en protein

i nvention can response for various types of i nfluenza

WA e %QVP??MF‘??%;“C% DS R BeQigErand 9 91+
ORI RAS skl Hithabreae R 38 MPRoSe MlickiPn, 1o

di sease infected by the virus w thout the drawbacks of

t he conventional vaccines, i.e. changing into or

devel opi ng new vacci nes every year. Hence, this
Examiple 5. fagporation Q%Atlmlnéuenm vaceleest i nvention

is a future trend for the devel opnent of an influenza

Vaczictess [0k latlasagnflode@ach| artigent selusilonveasialded whih 8M
- a conventional nethod, which only focuses on enhancing

urba@o A5 SloRG AR, 4TI RAd Al T éghw*aﬁfi iéva‘s'th@ﬁ addBd, and

fact, treatnent for 'new mutant Vir

R ﬁfﬁﬁéd of SREHIERY Y0pBRGMRS, T p%égﬁgf%eﬁvcket
st Walkt VRS JoriEdaind e, Saihsperd Bas IBereasedtp Kgipm
vari ous tém_ viruses even though new viruses appear

tofhrtheyktir for ome hobon qui ckly. Al though the present
i nvention has been explained in relation to its

el tirreg nrdkets wene tranksféged © bdispedsing eostfoatdispunging,

ot her possible nodifications and variations can be

cafp ) O R b A4 gRacgeq kg enon bt so

that- 10 EEsdsor injection of Avian Influenza vaccine were obtained.

Example 6. The test of immunity of the vaccine using mice as a model
organism

Taking PE-H5N1-eM2-K3 as an example, 0.3%0.03mg was used as the
primary content of an ultra-high-dose injection(VH), 0.03+£0.003mg was

used as the primary content of a median dose injection 0.01£0.01mg was
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1. Anethod for preparing a protein vaccine or a
vaccinal virus strain, conprising: (a ) providing an
am no acid sequence of at |east one epitope peptide of
5 a target antigen protein, and converting the am no
acid sequence to a corresponding w |l dtype nucleic
acid sequence; (b ) nodifying the wildtype nucleic
usesd caSs&qummavy cortenpi afope high-aloseodijectonfHy | and 0.01
aci d sequence which is recogni zable to a host cell and

0.800ddes waseussl 4o e peEptdrgecontent of a)low-doke Shysctian, which

prinmers of the nodified nucleic acid sequence,

ww@frﬁmdwﬂa %ﬁj@g @Hcﬁfﬁeﬁ@a&se%m%%ﬁs gxgzoapaﬁa 2984 to

nucl ei ¢ aci pl‘l ners are
t f th d . | ei
iR iﬁ%ﬁé‘? e deR i MyNE 4 2 sms?ﬂt%s? miigps were
IR Bt f@%l%ﬂfaxgﬂﬁ@i B Swhunizsdih 0 ditemge radotal

that are conplenentary to each other; (d)
A rhinedi mmgfet was el iafterinvhenizatiomand assayed bsi BRISA.
the primers; ( e linking the synthesized nucleic acid

Fdr Milrentisspiezi fic TgCl, edre aatibddy 1@ enge dBrétéd aft’é? the second
functions of bin ng and transl ocation and a plasmd

roﬁﬁﬁ'dfggﬁﬁgﬁ@(ﬁﬁorfﬁﬁ Jh %MQ‘EE{%%%%@EQ? T}gﬁ) @%@ﬁngf& fehﬁ oint

p asm trranst orm ng

el SR SRR o

. collecting_an urifying the epitope peptide. 2. The
infestioBgHIC0 324 ért mg) wdpeadsimidariitars; the titese peaked afier the

the epitope peptide is not naturally derived. 32 3.
thirdgomadhoumufuzatmimand redehed mplateaepfieptie fmpth deund. The

a hydrophilic region on the structure of the antigen

medieheddse df injbetioRbhddhello® dbse of infeetiehintinee ?@WEP Piers,

peptide is a hydrophobic reglon onthe structure

but 'lﬁ‘)tﬂ%h 90‘(5(?00” 1Irr'i_’es'5aﬂ-e[ Ltﬁgﬂ r@épﬁ' ﬁjnﬁlu?uzattmn The

wherei n hoét m cr obi
6. The net hod of cl alml

an. ani mal
re%ﬁtsr%qensh[q%nﬁ% tlg'cgil is an Ecoli cell or a yeast
cell. 7. The method of claim1l, wherein the wldtype
nucl ei ¢ acid sequence 10 encodes the sane peptide as
t he synthesi zed nucl ei ¢ aci d sequence does.
Example 7. Vaccinal immunization tests of Egg-laying Leghorn

chicken model

Taking PE-H5N1-eM2-K3 as an example, 0.1£0.0lmg of the fusion
antigen was used as a dose of injection, mixed with appropriated adjuvants,
and administered to a Leghorn chicken at egg-laying stage. After three to
four times of immunization, high-titer anti-avian influenza antibodies were
accumulated in the yolks, with the titer of ELIZA 1/10 dilution end-point

titration assay higher than 10,0000. However, when the antigens used were

~ PE-H5N1-eM2 and or eM2 subunit protein antigen, the IgY titers were very
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8. The nethod of claim1l, wherein the synthesized

nucl ei ¢ acid sequence is synthesized by pol ynerase

chain reaction. 9. The nethod of claim1l, wherein the

nucl ei ¢ acid sequence having the functions of binding

and translocation is derived fromthe domain | and 15

domain Il of pseudonbnas exotoxin. 10. The net hod of
lost,aomty 1.0-hAe tenes ahkigheagehiosenifithe blgdn eonamemumnszed group.

into the honol ogous loci of the simlar genes in the

vacci ne strain, and then reverse genetic engi neering

and eight-plasmd flu systemare enployed so as to

EFRER' 8. BREOna R M RSP Enffitfie PRSETGETRT Sfbunit
exaqt oanlI@a ligand. 12.The nethod of claim 11,

VAFERES 10 M¥&nd binds a receptor of the host cell.
13. The, nethod of claim 12, wherein the host cell is

sel eclled fusiena pgotsims exprsissed nin othe Tpresents, ingention  are
cells, dendritic cells, nonocytes and 33 mmcrophages.

cansefhed nedrhotbof inchminogefs ofiettei HENE ntgpepinfluérsza virus.
selected froma group consisting of: TGF receptors,

Attardigg apt GieSknbivled &S OFLBESIn ludhzao¢RRE, 08 ﬁ’f’{%‘;‘%"i“g the

receptors, CD4 receptors, |L18 receptors,

b i r PL.AL.S
or B iDL i e 2t SRR ANTs ik MERGERBE VB s N type
The nmet hod o im1, wherein.t rboxyl. termn
RS es 8 FiuEl T o pido RS2 RS UGS type
exotoxin. 16.The nmethod of claim1, wherein the .
chezagtewigtics of M1 type aisyuse dpnes ceacciesscppLising the fusion
aci d sequence and the correspondi ng nucleic acid
pretgingnedhich 7ard pomderved womninmom immunbgdis ofighanHAN hnype
I nfluenza virus, wherein the structure of the protein
inflagfizA 91&1@?@&%1??5% maﬂ{)é E}gﬁsglgﬁﬁveﬁﬁbh%nqﬁoﬁé& aNdR Against

nfluenza vir avi ng the*functions o
|, ndi I i on. r hoxy [
bl th PN Ty 303 ER? Bbe P, THONGRBLbetal AONI type
. i tope.peptide encoding t Ayi an nfl.uenza virus
inflgpgs vitts 1 exiremely Mm}ﬂfﬁ%ﬁx%@ iespHE 1pmsgitable to
of claim 17, wherein the Avian Influenza virus is
perform experiments by using this type virus directly. Through being

challenged respectively with HIN1 type and H5N2 type influenza virus, the
vaccines of the present invention can be proved that they are really efficient
to H5NI1 type virus due to the HIN1 type and HSN2 type virus respectively
having N1 type and H5 type characteristics of H5SN1 type virus.

A. Challenged with HIN1 type human influenza virus
First, ICR mice are separated into five groups, and each group
possesses six ICR mice. Each of the different fusion proteins is taken with a

determined dose of injection, and then is mixed with an appropriate dose of
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20 orthonyxoviridae HS5N1. 20. The protein of claim17,
wherein the epitope peptide of the Avian Influenza
virus is nodified. 21. The protein of claim17, wherein
the epitope peptide of the Avian Influenza virus is
selected froma group consistingt H5 N1-N S 1 34
115N1-NP , HS5N1-HA , HS5N1-eM2 , and HS5N1-NA. 22.The
apraoljevantof ledyedne ak 7ol hoives: dCR ntiee pé iioap Thareiingntihized with
functions of binding and translocation is derived from
Nl angkrd i+l hof e hLHA.
PEABSIOIRND (K 3ngdana 8 9’1 [0, F CHORTOARS SEOLAOLD- IP are

23. The. protein im?2 “the pseudonbna
SRR VB op b SN N PB e RO B0 Pomg: IR
Gk &t GHORP O AR BNZGHLV 0 RG-BENITELSTK3. (i 0.7%0.01

cel I_IisgéRdendri }%i cells, nonocytes and_ 10 nacr ophages.
5 mg); pRigP ug BY rargamugaizgc waHe PEeEBRN 6:INSE-K3 (L,
sel ected froma group consisting of: TGF receptors,
0J01Z ¢ dp®ptiney; ahd JICRegaeé of S3rolib6V rage alilank gro%p @nrdunized
receptors, receptors, 1L18 receptors, IL 1
whigcemhdts, EGF receptors, LDL receptors,a 2
macr ogl obul i n receptors, and heat shock 15 proteins.
27.Th ' Al : =Y G yl .
Cor m At SRt Souf (RN deimiiRi A, e SRS ed ICR mice
udono exot oxin. 28. Th tein.of claim 17, :
of RELRTPRY BEF liened vith BHENT: JirtsomeStieh Sour dssts of
am no_aci d sequence. 20 35 Date of the Identification
10 P(F?éf(g?ﬁélﬁ%lgeéj thensalyia pe eachdGRumenssoin eaeh gsowp g tested for
Institution Accession Number Material deposit
cheek{netheaetisiendsf-ifils ekd8tipRT-BEdid €% thahyabbiyicopdiion of
19253 plasnmid 20070329 pPE(del tafl)- NPl A- K3/ pET- 15b
ex@ggffﬁﬁﬁs@ﬁl\/@a@gké@ﬁ%amoaéméivég%ﬁ@%%‘éorded. The results are
pPE(del talll)-NPlI B-'K3/ pET- 15b Ger many DSMZ DSM 19255
shaas q’aﬁ 0329 pPE(deltalll)-NPIC K3/ pET-15b

rmany " DSM 19256 plasm d 20070329
. Table 2
number of mi?g:g;fn number of
Group Fusion protein immunized| = &lill mice at 4
. virus at 4 *
mice Dpc* Dpc
[ PE-H5N1-eM2-K3 (H) 6 2 1
I PE—HSNI-NIZ&§1+b+c+d)-K3 6 5 0
11 PE-H5N1-HA-K3 (H) 6 5 3
IV PE-H5N1-NS1-K3 (1) 6 4 4
Blank . 6 5 5
group
15 * Dpc: days of post-challenged.

According to Table 2, after four days of post-challenged, the ICR

mice immunized with the fusion proteins of the present invention have
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pPE(del talll)-NPI D- K3/ pET- 15b Ger many DSMZ DSM 19257

plasm d 20070329 pPE(deltalll)-eMK3/pET-15b Ger many

DSMZ DSM 19258 pl asm d 20070329

pPE(del talll)-H5N -NSI - HA- K3/ pET- 1" Ger many DSMZ DSM

19259 plasm d 20070329

pPE(del tal || )- HSNI - NS1- NA- K3/ pET- 1" Ger many DSMZ DSM
fevoersmipe axith dvie@ 2eaagion fm saliveaturNGBse &b khkogroup.

Heal t hBanks. <120> Using a Reverse Cenetic Engi neering

Fiithefraore,t ohér PEVESNReMDIE3 ahd FPI-HINAINPr@HdHrs-d)-K3
<130> P9885/ 0613 <160> 112 <170> Patentln version 3.

iR Broelob e leh s SxhfPhy dtis K hal BHELE R they can
d5dy8as iy RE el vidhy el & P, elrsgver
i o065 BB Gt B B i o
nggSThr Al a Thr Ar&GIa @y Lys Hs Ile 50 55 60 Val

NlgeM2 K eandRE-H 5N G NPSertbasg-d- I3 AtheyLstil] hyse better
Met Thr 65 70 75 80 1Ile Ala Ser Val Pro Ala Pro Arg

efTodt dﬁ@nﬁhﬁriﬁl 'ihﬂ@énz"’dﬂmh&ﬁ%e@lﬁnﬁ%r@%p%esg u Met Ser
Arg p Trp Leu Met Leu Ile Pro Lys n Lys Val Thr

100 105 110 Gy Set Leu Cys Ile Arg Met Asp 115 120

B. Challenged with HIN1 type human influenza virus

First, ICR mice are separated into six groups, and each group
possesses five ICR mice. Each of the different fusion proteins is taken with
a determined dose of injection, and then is mixed with an appropriate dose
of an adjuvant. They are as follows: ICR mice of Group I are immunized
with PE-H5N1-eM2-K3 (H, 0.110.01 mg); ICR mice of Group II are
immunized with PE-HSN1-NP-(a+b+c+d)-K3 (H, 0.1£0.01 mg); ICR
mice of Group III are immunized with PE-HSN1-HA-K3 (L, 0.01£0.001
mg); ICR mice of Group IV are immunized with PE-H5N1-NS1-K3 (L,
0.01 £ 0.001 mg); ICR mice of Group V are immunized with
PE-H5N1-NA-K3 (H, 0.120.01 mg); and ICR mice of Group VI are a
blank group immunized with nothing,

After three to four times of immunization, the immunized ICR mice
of Groups I~VI are challenged with HIN1 virus. After four days of
post-challenged, the salvia of each ICR mouse in each group is tested for

checking the existence of virus excretion. Besides, the healthy condition of
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15

<210> 2 . <211> 70 <212> PRT <213> Avi an influenza
virus . <400> 2 Net Ala Set Gn Ay Thr Lys Arg Ser
Tyr Au Gn Mt Gn Thr dy 15 10i5 dy Gn Arg
Grt Asn Ala Thr Au Ile Arg Ala Set Val Ay Arg Mt
20 25 30 Ile Ser Gy Ile Ay Arg The Tyr Ile G n Mt
s Thr G.n Ley Lys 35 40 45 Leu Ser Asp Tyr u dy
CYEY Mayseia E@Cﬁa @@élp%ralﬁgsf,)blﬁ?gveds@n@rgcond@dssm@ res_uits are
Arg Asp Qu Leu Lys 65 70 2 <210> 3 <211> 107 <212>
Smndalhblﬂ\b’ an influenza virus <400> 3 Arg Met Val
Lea Ser Ala Phe Asp Gu Arg Arg Asn Arg Tyr Leu Gn 1
510 15 du Hs Pro Ser AaaldRy Lys Asp Pro Lys Lys

The y Pro He 20 25 30 Tyr Arn Arg Arg Asp Ay

Lys Trp Val Arg Gu Lea Ile|Lea,T murﬁBelil@f45 L
Gu@ulle Aig Arg |le Trplﬂr‘@b ?Ceﬁgibréﬁﬁ %icberof
Geouppsp 56 USHIEPIOtAIE Thr Ananu;lgz s g T §aummeat4
Ile frp H's Ser Asn Leu Asn| 6mid® 75 a c*
Tyr n Arg Thr Arg Ala lLealVal Arg Thr @HP"T\/Et Asp 85

9b 956 PEHAN] -obf2-83@d) Lys L¥s Asp Gu 2eu Lyp 1

1 PE-HSNI-NlEI-gH—b+c+d)-K3 5 9 0

111 PE-H5N1-HA-K3 (H) 5 2 0

1Y% PE-H5NI-NS1-K3 (L) 5 2 0

\ PE-H5N1-NA-K3 (H) 5 2 0
Blank . 5 4 5
group

* Dpc: days of post-challenged.

According to Table 3, after four days of post-challenged, the ICR
mice immunized with the fusion proteins of the present invention have
fewer mice with virus excretion in saliva than those of the blank group do.
Further, all of the fusion proteins in the present invention have better effect
against avian influenza than the blank group does.

Additionally, after 14 days of post-challenged, ICR mice
immunized with PE-H5N1-eM2-K3 are anatomized and their lungs are
taken to process pathological sections. As compared with the pathological
lung sections of the unimmunized and unchallenged ICR mice and
unimmunized‘ and challenged ICR mice, severity levels of interstitial
pneumonia are determined and recorded. The results are shown in Table 4

and FIG. 16.
Table 4
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100 105 <210> 4 <211> 140 <212> PRT <213> Avi an

i nfluenza virus <400> 4 Thr Lea. Pro Arg Arg Ser Ay
Ala Ala Ay Ala Ala Val Lys Ay val 15 10 15
Gy-Thr.Met.Val Met Qu Lea Ile Arg Met Ile Lys Arg
Gy lle Asp 20 25 30 Asp Arg. Asn Phe Trp Arg Ay Qu

Asn Gygr@i@ Arg Thr Arg I,J c@ﬁ\ao 35 40ﬂ45 Iytrx)lté“to%g

| W, N Ao
Met—Cys=Asn—tteteatys Phe—Gf—Thr—A=a

50 55 60 Gn. Arg|AlLa Met r Asp lys|lys Asp u Lea

Leaninhmuptized ead Ald 65 70BI6-B0 Arg Ber Ala Lem |le

Lc&iﬁll‘ﬂi&e@mlﬁmcyal Ala H piyp Ser Oyb Lea 85 9p 95

Pro Ala Cys. Val Tyt Gy Lmlzd Vat—Aa—-Ser \Jy Tyt

in 100 10%.110 Ar I Ay Tyr Set leu-al
ﬁmléemnmuedhe Arg Lea8tka Gn 105 120 128 Asn

vﬁ@}ﬁP@@{ﬁNﬂ -dN1e-1k81N Leu Argg@p Gu Lep Lys 3 B0 135 .

oa o)

Cﬁ&ﬁen@edw%&ib 48— =<21g> PRT <213 Avian

i L US
ﬁﬁg XPGVHEYUS G n Leu Ser8%hr Arg 15 10 15 Ay
VaIGInIIeAIaSel Asn G@OTAsh Met G u Ala Met jAsp

Sq.{m%‘ﬁﬂ £, Ii’tp nr Len@l‘ﬂﬁeu Arg SerArg Ty Trp

N Cnt+ ™

uncha lenged 1C mice § ot ST 3 1
CTL-4 1

*Score marker: minimal=1, mild=2, moderate=3, and severe=4; in addition,

multifocal=1, diffuse=2, and subacute=1; the most severe mouse is scored
as 7 points; and the mouse with little interstitial pneumonia is scored as 3

points.
With reference to FIG. 16 and Table 4, compared with the

unimmunized and challenged ICR mice, the ICR mice immunized with
PE-H5N1-eM2-K3 have few symptoms of interstitial pneumonia close to the
ICR mice without being challenged with H5N2 type virus.

Example 9. Field trial in a chicken farm infected with H5N2 type avian
influenza virus

A field trial in a chicken farm broken out with H5N2 type avian
influenza virus is performed through immunizing the chickens in the
chicken farm with a dose of a complex vaccine comprising 0.05 mg
PE-H5N1-eM2-K3, 0.01 mg PE-H5NI-NP-a-K3, 001 mg
PE-H5N1-NP-b-K3, 0.01 mg PE-H5N1-NP-¢c-K3, 0.01 mg

PE-H5NI-NP-d-K3, 0.05 mg PE-H5N1-HA-K3, 0.05 mg
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35 40 45 Ay Asn Len Gu Asp Lys Lys Thr Phe Ser Val

Gn Arg Asn Leu Pro 50 55 60 Phe Gn Arg Ala Thr Ile

Met Ala Val Phe Thr Ay Asn Thr Qu Ay 65 70 75 80

Arg Thr Ser Asp Met Arg Thr u lle Ile Arg Met Met

Gu Ser Ala 85 90 95 Arg Pro Au Asp Val Ser Phe dn
Arg Ay Vat Phe Qu Leu Ser 100 105 110 Asp Qu

PEygISN e NArKAsan@®d 8 A206 whll 09%6.0 Ther cathpleAspaddine As prepared

Asn 115 120 125 du d,y Ser Tyr Phe Phe Gy Asp

b#she WﬂyaillﬂstrafédlinTEkaﬁtp’legs nAQdRionllyl 8k idhurised chitkens
eu Lys 145 <210> 6 <211> 150 <21 > PRT <213> Avi an

al‘gnf h@ﬂﬁ%ﬁ:ﬂ @?ﬂl%é@% 6@% HA&'REA?HI Ii@“’f -EWci_IIP trslﬁles of

- Ser. Ar n H s Phe | e
inF s il By Achic i BBcidripgting Sheismi v &@lﬂ?nwd the
Ser GI Val Ser Ser 35 .40 .45 Ala Cys Pro Tyr Le
[ielﬂfysn sdtage grepp witkoyt being immupnized by ghe gboge cemplex
Leu IleLys Lys Asn Asn Ala Tyr Pro Thr Ile Lys Arg
vamindyas shown 86FIG. 75 the deathisrie tifithéshickiens Gmmvsized with
Len Leu Val Leu Trp Ay Ile Hs H's Pro 85 90 95 Asn

th?idbo{@ie@cdihple(i vaddife Th debittised@ o Ltiderabos 5% HdWever, the
roTyr

death rate of the chickens in the black group without being immunized by

(D

the above complex vaccine is raised to about 60% to 70% by time pass.

In addition, the egg production of the immunized chickens tends
upwards by times of immunization, and the results are shown in FIG. 18.
The yolks got from eggs produced by the immunized chickens after three to
five times of immunization perform ten-fold serial end-point diffusion test
to check the titer of IgY antibodies. Asshown in FIG. 19, the titer of the IgY
antibodies against HA, NA, M2, PE, or E. coli is increased by the times of
immunization. Furthermore, the yolks got from eggs produced by the
immunized chickens after five times of immunization are also tested to
check the titer of IgY antibodies against HSN1-M2 or HSN1-HA. We
discover that 500 times dilution of the antibodies still has dramatic positive
reaction, and the results are shown in FIG. 20 and FIG. 21 respectively.

In conclusion, the method of vaccine preparation obviates the needs
to contact highly hazardous biological samples and viral materials. Instead,
the amino acid sequence is retrieved directly from the Internet, enabling

researchers to generate a safe and effective vaccine. The establishment of
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100 105 110 Ile Set Val Gy Thr Ser Thr Leu Asn G n

Arg Leu Val Pro Lys Ile 115 120 125 Ala Thr Arg Ser

Lys Val Asn Ay Gn Set Gy Arg Met G u Phe Phe 130

135 140 Trp Thr Ile Len Lys Pro 145 150 <210> 7

<211>. 70 <212> PRT <213> Avi an influenza virus

<400> 7 Met Ser Leu Leu Thr G n Val Gn Thr Pro Thr

this gplatfor@ us Tspe@ial far FatOinkd preparaiian Qusc@entrigspthat are
Ser Ser Asp Pro Ile Tyr Arg Arg Leu Lys Tyr 20 25 30

claréntl '\/Zlmnlafﬁcfécﬁbﬁb)ut Bﬁ%lwulﬁéfab‘l‘é@o Ghy infabtibng d@e@se The
Ser t Arg 35 40 45 U du.Tyr AAg Gn Gn Gn Gn

058 Y HESRh 50 BraP it s B3l
C%e%ﬁﬂ@”%%%ﬁﬁﬁﬁﬂég@i@ 8 pre it kine Séns kg MY In
éey ward sg glrmlaug@?eaytgél?@ ngctiué%tb&%?ﬁﬁése rL]\gﬂgc:%wAlcwr;@ng the
Gy Val Trp lle Ay Arg Thr 35 40 45 Lys Set Thr Asn
fiseon pwrgtedes ofithe Rirese@itnnventibhecdlr respeps@rfor Amnious types of
influenza viruses, e.g. HSN1, HSN2, HIN1, and so forth, even though the
virus mutates vary rapidly. Therefore, the vaccines of the present invention
comprising the conserved common immunogen can be used for treating
disease infected by the virus without the drawbacks of the conventional
vaccines, i.e. changing into or developing new vaccines every year. Hence,
this design idea of the vaccines of the present invention is a future trend for
the development of an influenza vaccine. The design idea illustrated above
is unlike a conventional method, which only focuses on enhancing the
profection of neutralizing antibody titer. In fact, treatment for new mutant
virus with the conventional vaccine frequently becomes useless if a new
mutant virus of the same type virus appears next year. Nevertheless, the
vaccine comprising the fusion protein of the present invention can be
efficient for various type viruses even though new viruses appear through
mutation quickly.
Although the present invention has been explained in relation to its
preferred embodiment, it is to be understood that many other possible

modifications and variations can be made without departing from the scope

of the invention as hereinafter claimed.
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50 55 60 dy Trp Thr Gy Thr Asp Set Ser Phe Set Val

Lys Gn Asp Ile Val 55 70 75 80 Ala lle Thr Asp Trp
Set Ay Tyr Ser Ay Set Phe Val Gn Hs Pro 85 90 95 5
Gu Leu Thr Gy Lou Asp Cys Ile Arg Pro Cys Phe Trp
Ile Gn Len 100 105 110 Ile Arg Ay Arg Pro Lys Qu

Ser Thr |le Trp Thr Set Ay Ser Ser 115 120 125 Ile
VELFAS EJAEME

S:Aso Ser Asp Thr Val Gy Trp Ser
Trp Pro 130 135 140 Asp Ay Ala Qu Len Pro Phe Thr

11 14 methad ot 4Fepsiting b preRiQ>varcizd br #5acchial>viBMA strain,

<213> Artificial <220> <223> An artificial prinmer of

NEbm ﬁg,{ﬂé? 9 ggttccaccc tgggtctgga catccgtacc
gct acccgtg aaggt 45 <210> 10 <211> 45 <212> DNA

<) B0 g 5 S A 1A BB Bl ot
g%&ga&g%f f1tggﬁ g?trotem al%g:logonlvlerérzléltiedfz?mirfoz 12101>d [s)%uence to a

corresponding wildtype nucleic acid sequence;

{ b ) modifying the wildtype nucleic acid sequence of the epitope to a
modified nucleic acid sequence which is recognizable to a host cell and
encodes the epitope peptide;

( ¢ ) synthesizing primers of the modified nucleic acid sequence,
wherein the primers are nucleic sequences having 5-200 nucleic acids,
the primers are identical or complementary to portions of the modified
nucleic acid sequence, and the 3’ ends of the forward primers and the 3’
ends of the reverse primers among the primers comprise sequences of
5-20 nucleic acids that are complementary to each other;

( d ) synthesizing the modified nucleic acid in vitro using the primers;

( e ) linking the synthesized nucleic acid fragments to a nucleic acid
sequence having the functions of binding and translocation and a
plasmid having carboxyl terminal moiety to produce a modified plasmid;
( ) transforming the modified plasmid into a host cell, so as to produce
the epitope peptide encoded by the modified nucleic acid; and

( g ) collecting and purifying the epitope peptide.

. The method of claim 1, wherein the amino acid sequence of the epitope

peptide is not naturally derived.
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<220> <223> An artificial primer of NSI. <400> 11

gaact gggtg acgctccgtt cctggaccgt ctgcgtcgtg accagaaaa

49 <210> 12 <211> 48 <212> DNA <213> Artificial

<220> <223> An artificail prinmer of NS1. <400> 12
ctgtggcgtg ttcgtaaacg tt.tcgctgac caggaactgg gtgacgct

48 . <210> 13 <211> 46 <212> DNA <213> Artif.icial .
3<§E@f$ methpgaef slaigt tl, Fwherein ghenepitepe peptideds o hydrophilic
caccgtttcc tccttccagg ttgactgett cctgtggegt gttcgt 46

6 regRiDon the seiitturd Of the Bakighproteind> Artifici al

<220> <223> An artificial primer of NS'. <400> 14

15NN 52 RS AN e A5
region on the structure of the antigen protein.

5. The method of claim 1, wherein the host cell is a microbial cell, a plant
cell or an animal cell.

6. The method of claim 1, wherein the host cell is an E.coli cell or a yeast
cell.

7. The method of claim 1, wherein the wildtype nucleic acid sequence
encodes the same peptide as the synthesized nucleic acid sequence does.

8. The method of claim 1, wherein the synthesized nucleic acid sequence is
synthesized by polymerase chain reaction.

9. The method of claim 1, wherein the nucleic acid sequence having the
functions of binding and translocation is derived from the domain I and
domain II of pseudomonas exotoxin.

10.The method of claim 1, wherein the target antigen genes are inserted into
the homologous loci of the similar genes in the vaccine strain, and then
reverse genetic engineering and eight-plasmid flu system are employed
$0 as to generate a vaccine strain against novel pathogens.

11.The method of claim 9, wherein the pseudomonas exotoxin is a ligand.

12.The method of claim 11, wherein the ligand binds a receptor of the host
cell.

13.The method of claim 12, wherein the host cell is selected from a group

consisting of: T cells, B cells, dendritic cells, monocytes and
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<223> An artificial primer of NS1. <400> 15
ttcttccagg atacgttcaa cgatgtgttt accttcacgg gtagc 45
<210> 16 <211> 43 <212> DNA <213> Artificial <220>
<223> An artificial primer of NS1. <400> 16
ggtcattttc agagcttcgt cggattcttc ttccaggata cgt 43
<210> 17 <211> 43 <212> DNA <213> Artificial <220>
<ze¥ophages.i ficial prinmer of NS1. <400> 17

gt aacgcgga gccggaacgg aagcgatggt cattttcaga get 43

14THembtho@bExlAs 122 WerB M the<PddptdY Isi deledtell fro@r®proup
<223> An artificial prinmer of NS1. <400> 18

SIS o T PSR SEBEEor 0 A SR,

<%Eﬁ*>1 ?ggespiofgz éf)t4i Ir.cceip%rs? rIL'I%r re%feppcl)sl%; ILTﬁolpe%ell)?ors, EGF
receptors, LDL receptors,d 2 macroglobulin receptors, and heat shock
proteins.

15.The method of claim 1, wherein the carboxyl terminal moiety is derived
from a portion of the pseudomonas exotoxin.

16.The method of claim 1, wherein the carboxyl terminal moiety comprises
a KDEL amino acid sequence and the corresponding nucleic acid
sequence.

17.A protein vaccine for inhibiting an Avian Influenza virus, wherein the
structure of the protein vaceine comprising:
an  epitope peptide of the Avian Influenza  virus;
a peptide having the functions of binding and translocation; and
a carboxyl terminal moiety.

18.The protein of claim 17, wherein the epitope peptide encoding the Avian
Influenza virus protein is artificially synthesized.

19.The protein of claim 17, wherein the Avian Influenza virus is
orthomyxoviridae H5N1.

20.The protein of claim 17, wherein the epitope peptide of the Avian
Influenza virus is modified.

21.The protein of claim 17, wherein the epitope peptide of the Avian

Influenza virus is selected from a group consisting: HSN1-NS1 ,
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.,accggtaact ttctgtttcg ggatcagcat cagccagtca
cgggacattt cttc 54 <210> 20 211> 51 <212> DNA <213>

Artificial 7 <220> <223> An artificial primer of NSI.

<400> 20 attatttttc tcgaggtcca tacggatgca cagggaaccg
gtaactttct g 51 <210> 21 <211> 42 Q 12> DNA <213>
ial. <220> <223> Artificial primer for fragnment

i fi
N/ﬁéN B> B Ydr-FAgack XN dgeddet ¢ ared tganEt NA.
atctccg gt 42 <210> 22 <211> 45 <212> DNA <213>
2Ar ¢ ipeotein of2damm K22@heseini fhiecpeptige imavingfthé rfagotions of
NP- a <400> 22 cagat ggaaa ccggtggtga acgt cagaac

gdiiﬁdﬁ%ﬁ&d treeglocabonss Herived ffdhltheddomsaril ﬁn@%mam 1T of
<213> Artificial <220> <223> Artificial prinmer

f rRgBA MR @xotcHR0> 23 tcccagggta ccaaacgttc
acgaacag atggaaaccg g - 41

23.The protein of claim 22, wherein the pseudomonas exotoxin is a ligand.

24.The protein of claim 23, wherein the ligand binds a receptor of the host
cell.

25.The protein of claim 24, wherein the host cell is selected from a group
consisting of: T cells, B cells, dendritic cells, monocytes and
macrophages.

26.The protein of claim 24, wherein the receptor is selected from a group
consisting of : TGF receptors, IL2 receptors, IL4 receptors, IL6 receptors,
1GF1 receptors, CD4 receptors, IL18 receptors, IL12 receptors, EGF
receptors, LDL receptors,d 2 macroglobulin receptors, and heat shock

proteins.

27.The protein of claim 17, wherein the carboxyl terminal moiety is derived
from a portion of the pseudomonas exotoxin.

28.The protein of claim 17, wherein the carboxyl terminal moiety

comprises a KDEL amino acid sequence.
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<210> 24 <211> 43 <212> DNA .
pri mer of fragnment

<223> Artificial

<213> Artificial
<400> 24

NP- a

<220>

aaagaattcg tcgaccatat gatggcttcc cagggtacca aac 43
<210> 25 <211> 43 <212> DNA <213> Artificial <220>
<ZZ3> Artiticiar priner of frTagmentNP-a. <400 45 Date of the
IdenfifiatatRefg@cadighdga@aac{ gaccgat acc ggagatcata cgaj 4 original
<210>pafsi211> 46 <2[ ZauldNA| Insiddon Aicésisiﬁih muﬂlber N&?e@ial deposit
1BEG R VAl
pPE(delt%ﬁ?)QHSPﬁr NSI KB/ g‘g 13 %}@ahft ' g rn%jB 20070329
pPE(deIE) > 9% Gty ‘i@\? A? asmld 20070329

DPE(deltaE@dY’PIBz&ﬁﬁEﬁdﬁb fici alGpmane rDQMZf r d@ﬁMdQZﬁP- a. pla&m&b> 20070329
pPE(del@ADtNRIGEICI/PET-151 ggagt t@érmgaptinSigac g RRMUDZ ag phaaid4 20070329
Germany DSMZ
Germany DSMZ
pPE(deltalll)-HSN1-NS1-HA-K3/pET-1 ¢ Germany DSMZ
pPE(deltalll)-HSN1-NS1-NA-K3/pET-1¢ Germany DSMZ

PPE(detAMRPRR K 3/pET-15b
pPE(deltalll)-eM2K3/pET-15b

35a

DSM 19257
DSM 19258
DSM 19259
DSM 19260

plasmd
plasmid
plasmid
plasmid

20070329
20070329
20070329
20070329




<211> 42 <212> DNA <213> Artificial <220> <223>
“Artificial primer of fragnment NP-a. <400> 28

gggctcgagt ttcagttcgt cacgcabttc gtcttttttg ga 42
<210> 29 <211> 41 <212> DNA <213> Artificial <220>
<223> Artificial prinmer of fragment NP-b. <400> 29

tgggttcgtg aaGk@acs Gistghacgacaaa gaagaaatcc g 41
210> 30 <211> 41 <212> WA <213> Artifici al <220>

dub25§£m$?FlfICIal primer.of fragnent NP-b. <400> 30

<12scyabet anersgbaghic Bhan.Ge0bRMEIG GihGohLoaas 1 41
<29pBugjongbhretsing5 <212> DNA <213> Artificial <220>

dmﬁZﬁﬁEydﬁjlflClal primer of fragment NP-b. <400> 31
p %gtaaag acccgaaaaa aaccggtggt ccgatctacc gtcgt 45
<l ° > 32 <211> 42 <212> DNA _

<170> Patcntln version 3.2
<210> 1
<211> 120

<212> PRT
<213> Avian influenza virus

<400> 1
‘ ¥c[ Asp Ser Asn 'ghr Val Ser Ser Phe (li(l)n Val Asp Cys Phe Leu Trp
15

Arg Val Arg Lys Arg Phe Ala Asp Gla Glu Leu Gly Aép Ala Pro Phe
. 20 25 30
‘Leu Asp Arg Leu Arg Arg Asp Gln Lys Sef Léu Ar;g Gly Arg Gly Ser
35 40 45
- Thr Leu Gly Leu Asp Ile Arg Thr Ala Thr Arg Gli Gly Lys His Ile
50 55 60
Val Glu Arg Ilc Leu Giu Glu Glu Ser Asp Glu Ala Leu Lys Met Thr
63 70 ' . 80
- Tle Ala Ser Val Pro Ala Pro Arg Tyr Leu Thr Glu Met Thr Leu Glu
. 83 o 90 . 95
Glu Met Ser Arg Asp Trp-Leu Met Leu Tte Pro Lys Gln Lys Val Tar
; 100 105 119
Gly Ser ifelsx Cys Ile Arg Met Asp -

120

<210 2
- 2ll> 70
<212> PRT
<213> Avian influenza virus

<400> 2
Met Ala Ser Gin Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Gly
1 o 3 - 10 15
. Gly Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala Ser Val Gly Arg Met
. 20 25 30
- Ile Ser Gly lie Gly Arg Phe Tyr Ile Gln Met Cys Thr Glu Leu Lys
: 33 40 45

I.@Lt ggr Asp Tyr Glu Gly %gg Leu Ile Gln Asn ggr Lys Lys Asp Glu

Leu Arg Asp Glu Leu Lys
65 70




<213> Artificial <220> <223> Artificial prinmer of

fragment NP-b. <400> 32 aaccgttacc tggaagaaca

cccgt ccget ggt aaagacc cg 42 2<210> 33 <211> 42 <212>

DNA 9 <213> Artificial <220> <223> Artificial prinmer

of fragment NP-b. <400> 33 gttctgtccg ctttcgacga

acgtcgtaac cgttacctgg as 42 <210> 34 <211> 42 <212>
<213> Artificial <220> <223> Artificial priner

Eﬂ bf agnment NP-b. <400> 34 aaagaattcg tcgaccat at
<igcgRkht ggtt ctgtccgett to 42 <210> 35 <211> 43 <212>

<21 viappuibwnzaviqup j cj al  <220> <223> An artificial

ismer of NP-b. <400> 35 caccgttgtt agcctgacgc
g <210> 36 <211> 44 <212>

tacgac ggatttcttc ttt 43
Arg&%&?ali?g i\ echs Arg Arg Asn Arg Tyr Leu Gin
Glu His Pro Ser Ala Gly Lys Asp Pro Lys Lys Thr Gly Gly Pro Ile

20 25 _ 30
Tyr Arg Arg Arg Asp Gly Lys Trp Val Arg Glu Leu Ile Len Tyr Asp
35 40 45
Lys Glu Glu Ile Arg Arg Ile Trp Arg Glm Ala Asn Asn Gly Glu Asp
50 55 ‘ 60
Ala Thr Ala Gly Leu Thr His Leu Met Ile Trp His Ser Asn Leu Asn
65 : 70 75 .80
.Asp Ala Thr Tyr Gin Arg Thr Arg Ala Leu Val Arg Thr Gly Met Asp
‘ 85 90 035

Pro Arg Met Cys Ser Lys Lys Asp Glu Leu Lys
' 100 _ 105

Q10> 4

<211> 140

<212> PRT

<213> Avian influenza vjrus

<400> 4

Thr Leu Pro Arg Arg Ser Gly Ala Ala Gly Ala Ala Val Lys Gly Val -

1 : 5 10 13

-Gly Thr Met. Val Met Glu Leu Ile Arg Met Ile Lys Aig Gly [le Asp

20 : 25 30
.Asp Arg. Asn Phe Trp Arg Gty Glu Asn Gly Arg Arg Thr Arg Ile Ala
35 40 45

Tyr Glu Arg Met Cys Asn Ile Leu Lys Gly Lys Phe Gln Thr Ala Ala
50 _ 55 . 60

Gin Arg Ala Met Met Asp Lys Lys Asp Glu Leu Leu Ile Phe Leu Ala

65 70 75 80

- Arg Ser Ala Leu Ile Leu Arg Gly Ser Val Ala His Lys Ser Cys Leu

) 83 _ I 95

Pro Ala Cys.Val Tyr Gly Leu Alz Val Ala Ser Gy Tyr Asp Phe Glu -

_ 100 105 110

Arg Glu Gly Tyr Ser Leu Val Gly 1le Asp Pro Phe Arg Leu Leu Gln
] 115 120 125

Asn Ser Gln Val Phe Ser Leu Arg Asp Glu Leu Lys




<220> <223> Artificial prinmer of Iragnen:tgrig.gczﬁogz
accagcgg tagcgtcttc accg
iglgig%ggggai>agl <glgg Em£§g<213> Artificial <220>
<223> Artificial prinmer of fragnment NP-b. <400> 37
tcgttcaggt tggagtgcca gatcatcagg tgggtcagac ¢ 41 QLO>
3B <211> 42 312> DNA <2g> Artificial <220> <223>
Artificial primer of fragment NP-b.. <400> 38

2
agagcac tacgctggt aggtagcgtc gttcaggttg ga 4
2i?§26 g 39922%1> Ej‘r6 <212> DNA <213> Artificial c¢220>

ol ifci i t NP-b. 10 <400> 39
<2 | primer of fragnen
<2uggca§%$%%%£%ggg ccata ccggtacgaa ccagagcacg ggtacg 46

“0022350> 40 <211> 44 <212> DNA <213> Artificial <220>
Phe 1le Arg Gly Thr Arg Val Val Pro Arg Gly Gla Leu Ser Thr Arg
I 5 10 15

Gly Val Gln Ile Ala Ser Asn Glu Asn Met Glu Ala Met Asp Ser Asn
20 25 30
Thr Leu Glu Leu Arg Ser Arg Tyr Tfp Ala Ile Arg Thr Arg Ser Gly
35 40 45
Gly Asn Leu Glu Asp Lys Lys Thr Phe Ser Val Gln Arg Asn Len Pro
50 55 60
Phe Glu Arg Ala Thr Ile Met Ala Val Phe Thr Gly Asn Thr Glu Gly
65 70 5 80
Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met Glu Ser Ala
- 8 90 935
Arg Pro Glu Asp Val Ser Phe Gin Gly Arg Gly Val Phe Glu Leu Ser
100 105 ) 1iG
_ Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp Met Asn Asn
E 115 T 120 125
Glu Gly Ser Tyr Phe Phe Gly Asp Asn.Ala Glu Glu Tyr Tyr Asn Arg
130 ; 135 140

Asp Glu Leu Lys
145

20> 6

<1l 150

<212> PRT

<213> Avian influenza virus

<f0> 6
Ala Asn Asp Leu Cys Tyr Pro Gly Asp Phe Asn Asp Tyr Glu Glu Leu
1 5 10 15
Lys His Leu Leu Ser Arg Ile Asn His Piw Glu 'Lys Ile Gln Ile Ile
20 ) 25 30
Pro Lys Ser Ser Trp Ser Asn His Glu Ala Ser Ser Giy Val Ser Ser
35 40 45

Ala Cys Pro Tyr Leu Gly Lys Ser Ser Phe Phe Arg Aso Val Val Trp
50 55 60

Leu Ile Lys Lys Asn Asn Ala Tyr Pro Thr Ile Lys Arg Ser Tyr Asn
65 70 75 80



<223> Artificial prinmer of fragment NP-b. <400> 40
gggctcgagt ttcagttcgt cttttttgga gcacatacgc gggt 44
<210> 41 <211> 44 <212> DNA% <213> Artificial <220>
<223> Artificial prinmer of fragment NP-c. <400> 41
ct gaaaggta aattccagac cgctgctcag cgtggtatga tgga 44

AsThl Qsn @12 GRRAsh Aol Beu B Ben TPy MR MBSmAHR ficial <220>
<223> Art¥ficial prinBt of fragmen®s NP-c. <400> 42
atcgcttacg aacgtatgtg caacatcctg aaaggtaaat tc 42

Asncfzp Bia G di» THY Lys<d2d Por (DINAsn Re2 IB>THAITYE fi ci al <220>
<223> RPtificial prfher of fraghEht NP-c. <400> 43
cgt ggt gaaa acggt cgtcg tacccgtatc gcttacgaac gt 42

11eS1 3 Gy Terper SRufen Ao ohn ADAPe VAL B0 Wap 1A 1 1 &l 220>
223>%N1jficial Piner of fraﬁ nt NP-c. <400> 44

Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly Arg Met Glu Phe Phe
130 135 140

Trp Thr Ile Leu Lys Pro -
145 150

<> 7

- Q> 70

<212> PRT

<213> Avian infloenza virus

<H0> 7 ‘
Met Ser Leu Leu Thr Glu Val Glu Thr Pro Thr Arg Asn Glu Trp Glu
1 5 10 15
.Cys Arg Cys Ser 4sp Ser Ser Asp Pro [le Tyr Arg Arg Leu Lys Tyr
20 25 30
‘ Gly Leu Lys Arg Gly Pro Ser Thr Ala Giy Val Pro Glu Ser Met Arg
35 40 45
Glu Glu Tyr Arg Gln Glu Gla Gln Ser Ala Val Asp Val Asp Asp Gly
50 55 60 .

ﬂis Phe Val Asn Ile Glu
63 70

<210> 8

<211> 155§

<212> PRT

<213> Avian influenza virus

<400> 8

Gly Tyr Ile Cys Ser Gly Val Phe Gly Asp Asn Pro Arg Pro Asn Asp
I 5 10 15

Gly Thr Gly Ser Cys Gly Pro Met Ser Lew Asn Gly Ala Tyr Gly Val

20 25 30
Lys Gly Phe Ser Phe Lys Tyr Gly Asn Gly Val Trp Ile Gly Arg Thr
35 40 45
Lys ggr Th_r Asn Ser Arg ggr Gly Phe Giu Met é{l)c Trp Asp Pro Asn

Gly Trp Thr Gly Thr Asp Ser Ser Phe Ser Val Lys Gln Asp Ile Val
[ 70 75 80

Ala ile Thr Asp Trp Ser Gly Tyr Ser Gly Ser Phe Val Gin His Pro
85 90 .95




cgtggt at cg acgaccgtaa cttctggcgt ggtgaaaacg gt 42
<210> 45 <211> 41 <212> DNA <213> Artificial <220>
223> Artificial prinmer of fragment NP-c. <400> 45
gttat ggaac tgatccgtat gatcaaacgt ggtatcgacg a 41 210>
46 11 <211> 41 <212> DNA <213> Artificial <220>
<223> Artificial primer of fragment NP-c <400> 46

Gluglen Len maget fet Pmamcalteggbtlleaelggaactgat 41
ugglgiﬂ% <211> 42 912> DNA <3iB> Artificial <220>

<223> Artificial primer of fragment NP-c <400> 47

I“d?@g Jegfe ke ChosgiTic e Jer Hut fyc Clgst gt aaag gt 42
<21 g 48 <211> Sgg <212> DNA%ng?» Artificial <220>

ial primer of fragment NP-c <400> 48
“655@55 c9r %B ‘H:Q%c%ét‘fpa“gé(e'cﬁgog%eéerc@?@gﬂt tcc 39
Asp Gly Ala Glu Leu Pro Phe Thr Ile Asp Lys
145 150 155

<210> 9

211> 45

212> DNA

213> Artificial

<220> .
<223> An artificial primer of NS1.

<400> 9 . :
- ggttecacce tggptetigga catecgtace gotacecgtg aagpt 45

<210> 10

<211> 45

T <212> DHA

<213> Artificial

<220> ‘
<223> An artificial primer of NSi.

<400> 10
.tgtoegtgace agaaatecct gegtgptegt gpticcacce tgpgt 43

<2i0> 11

<211> 49

- <212> DNA

<23> Artificial

C 220>
<223> An artificial primer of NS1.

<400> 11 '
gaactgggty acgeiecgtt cotggacegt ctgegicgte accagaaaa 49

<210> 12
<ll> 48
<212> DNA
<213> Artificial

220>
<223> An artificail primer of NS1.

<400> 12
.ctgtggegty ttegtaaace tttcgctgac caggaactgg gtgacgct . 48

210> 13
<2li> 46
<212> DNA
<213> Artificial

<220
<223> An artificial primgr of NS1.

<400> 13 .
caccgtttee tecticcapg ttgactgott cctgtggegt gttegt 46



<210> 49 <211> 45 <212> DNA <213> Artificial <220>
<223> Artificial prinmer of fragnent NP-c. <400> 49
agccaggaag atcagcagtt cgtctt&ttt gtccatcata gcacg 45
<210> 50 <21l > 41 <212> DNA <213> Artificial <220>
<223> Artificial primer of fragment NP-c. <400> 50

«leggaaccacgc aggat cagag cggaacgagc caggaagatc a 41
Q240> 51 <211> 43 <212> DNA <213> Artificial <220>

<n$,2§%?wﬁhtlfICIa| primer of fragment NP-c. <400> 51
agccggcagg caggatttgt gagcaacgga accacgcagg ate 43
210> g% 211> 42  <217> DNA '<213> Artificial <220>

>ﬁmalﬁ al gy w“?? Y1 prinmer of fragnent NP-c. <400> 52

<Mmgg? gcaaca gccagaccgt aaacgcaagc cggcaggcag ga 42
0

CCCER ta?gtcga catggactce aacaccgtitt CCtCCtl

<210> 15
21> 45
<212> DA
<213> Artificial

220>
<223> An artificial primer of NSI.

<400> 15
ttcttccagg atacgiicaa cgatgtgtit accticacgg gtage . 45

<210> 16

<1l> 43

<12> DNA

<213> Artificial

220> _
<223> An artificial primer of NSI.

<d0> 16 .
ggteattitic agagettcgt cggattctic ttccaggata cgt 43

<210 17

<211> 43

<212> DNA

<213> Artificial

<220 '
<223> An artificial primer of NSI1.

<400> 17 .
gtaacgcgga geoggaacgg aagegatggt cattiteaga got 43

1

210> 18
<211> 48
<212> DA -
213> Artificial

<220>
223> An artificial primer of NSI.

<400> 18 _ _
acggeacalt tcitccaggg tcataceggt cagglaacge ggageege 48

210> 19

211> 54

212> DNA

<213> Artificial

<2205

<223> An artificial primer of NS1, -

<400> 19 .
..accggtaact ttetgtttcg ggatcageat cageecagtca cgpgacattt ctic : 54.

<> 20
<211> 51
- <21 DA
213> Artificial



<211> 41 <212> DNA <213> Artificial <220> <223>
Artificial prinmer of fragnment NP-c. <400> 53
gtaaccttca cgttcgaagt cgtaactgga agcaacagcc a 41
<210> 54 <211> 42 <212> DNA <213> Artificial <220>
<223> Artificial primer of fragment NP-c. <400> 54
<@cggaacggg tcgataccaa ccagggagta accttcacgt tc 42
<2232 M)zt HGcialirimer 42 NSK212> DNA <213> Artificial <220>
<40fs28@> Artificial prinmer of fragment NP-c. <400> 55
attggagaapinecat Gaeaddat dafe. A6AGSAYACT QJaacgggt cg at 42
<210> 56 <211> 42 <212> DNA <213> Artificial <220>
«165238> Artificial primer of fragment NP-c <400> 56

<llggdtt cgagt ttcagttcgt cacgcaggga gaaaacctgg ga 42
1? %ﬁméZ] <211> 41 <212> DNA

Q0>
<223> Artificial primer for fragment NA-a.

<400> 21
gotaccgaaa tecglgette cgttggtegt atgateteeg gt 42

<210> 22
<211> 45
<212> DNA ‘
<213> Artificial

<220>
<223> Artificial primer of fragment NP-a.

<400> 22
- cagatggaaa ccggiggtga acgtcagaac getaccgaaa tcegt ) 45

<210> 23

Al1> 41

<212> DNA

213> Artificial

<220>
<223> Artificial primer of fragment NP-a.

<400> 23
tcccagggta ccaaacglic ctacgaacag atgpgasaccg g 4]

210> 24
<211> 43
212> DNA
<213> Artificial

<220> :
<223> Artificial primer of fragment NP-a.

<400> 24 )
aaagaattcg tcgaccatat gatggcttcc caggptacca aac 43

Q1> 25

<211> 43

<212> DNA

<213> Artificial

<220>
- <223> Artificial primer of fragmcnt NP-a.

<400> 25
.geacatctgg atptagaaac gaccgatacc ggagatcata cga 43

Q0> 26
<211> 46
<213> DNA
" 213> Artificial

<220>
<223> Artifical primer of fragment NP-a.

<400> 26 .
gaccticgta gteggacagt ttcagticgg tgeacatctg gatgta 46




<213> Artificial <220> <223> Artificial prinmer of
<400> 57 cgtaacctgc cgttcgaacg

fragnment NP-d.
tgctaccatc atggctgttt t 41 &210> 58 <211> 41 <212>
DNA <213> Artificial <220> <223> Artificial prinmer

<400> 58 gaagacaaaa aaaccttctc
cgttcagcgt aacctgccgt t 41 13 <210> 59 <211> 46

«105232> DNA  <213> Artificial <220> <223> Artificial

<1prwarer of fragnment NP-d. <400> 59 gctatccgta

g}ggc%}ftwcclgg t ggt aacct g gaagacaaaa aaacct 46 <210> 60
22115487 <212> DNA <213> Artificial <220> <223>

<220artificial primer of fragnent NP-d. <400> 60
P23 U R ey e e gM-tact ccget  at ccgt acce g 41
<400x2470> 61 <211> 42 <212> DNA <213> Artificial
ticglottit tiggagttet goatcagacg accttegtag toge 44

of fragment NP-d.

<210> 28
211> 42
<212> DNA
<213> Artificial

<220> .
<223> Artificial primer of fragment NP-a.

<400> 28
gggctegagt ticagitegt cacgcagtic gtottittty ga 47

20> 29

2> 41
<212> DNA
213> Artificial

<> )
<223> Artificial primer of fragment NP-b.

<400> 29 ,
tgggttcgtg aactgatcct gtacgacaaa gaagasatce g 43

<210> 30

21> 41

<212> DNA

213> Artificial

<220> . . ,
<223> Artificial primer .of fragment NP-b.

<400> 30
ccgatctace gicgtcgtga cggtaaatgg gltcgtgaac t 41

“<210> 31

211> 45
<212> DNA
<213> ‘Artificial

<220>

- 223> Artificial primer of fragment NP-b.

<400> 31
gotggtazag acccgaaaaa aaccggtggt cogatctace gtegt 45

<210> 32
21> 42
<212> DNA

«213> Artificial

<220>

- <223> Artificial primer of fragment NP-b.

<400> 32

. aaccgttacc tggaagaaca cccgtecget ggtaaagace cg 42

210> 33
Q1> 42
<217> DNA



<220> <223> Artificial

primer of fragnment NP-d.

<400>

61 gaaaacat gg aagctatgga ctccaacacc ctggaactgc gt 42

<210> 62 <211> 44
<223> Artificial

<2132 h03£i6id1 <211> 45
<223> Artificial

<2

0o 25> A r of f r agment
Etic Zl é ct céal:ga a%ét% taﬁtcgggcct%g agt ccgt ggt acccgt

10> 64 <211> 46

aaagaattcg

21652

<211$2

<21 2>
<213>

<220>
<223

<400>

DNA
Artificial

Actificial primer of fragment NP-b.
34

adagaattcg tcgaccatat gegtatggtt cigicegetlt te

<210>
211>
212>
<213>

<220>
223>

<400>

35
43
DNA

“Artificial

An artificial primer of NP-b.
35

caccgtiglt agcecigacge cagatacgac ggatttctite ttt

<210>
<11>

215

213>

Q20>
<223>

<400>

36

44

DNA
Artificial

Artificial primer of fragment NP-b.

36

| .caggtgggte agaccagegg tagogicttc acegttgtta geet

<210>
211>
212>
<213>

<220>
223>

<400>

37

41

DA
Artificial

Artificial primer of fragment NP-b.
37

_tegtteagat tggagtpcea gatcatcagg tgpgtcagac c

<210>
21>
<212>
<213>

<220>
223>

<400>

38
42

"DNA

Artificial

Artificial primer of fragment NP-b.
38

- cacageacgg glacgetget aggtagegtc gttcaggtty ga

210>
<211>
<212>
213>

<220>
<223>

39

46

DNA
Artificial

Artificial primer of fragment NP-b.

primer of fragment NP-d.

primer of fragnent NP-d.

<212> DNA® <213> Artificia

<220>

<400> 62
tccacccgtg gtgttcagat cgcttccaac gaaaacatgg aagc 44

<212> DNA <213> Artificial

<220>

<220 <400> 63
2289hacaeat gnﬁlérq}ftﬁggg&gwwgt aagctg tccacccgtg gtgtt 45

DNA <213> Artificial

<220>

<400> 64

42

43

44

41

42

# ttgttc 46
%£> 65 <211> 42 <212> DNA Q13> Artificial 14



<223> Artificial prinmer of fragment NP-d. <400> 65
ggaggt acga ccttcggtgt taccggtgaa aacagccatg at 42
<210> 66 <211> 44 <212> DNAU <213> Artificial <220>
<223> Artificial prinmer of fragment NP-d. <400> 66

catcatacgg atgatttcgg tacgcatgtc ggaggtacga cctt 44
<400<230> 67 <211> 45 <212> DNA <213> Artificial <220>
ALCAZI P SeeR/FACH it jcededdczpricmpecaaf egfacagment NP-d. 4&400> 67

gaaggaaacg tcttccggac gagcggattc catcatacgg atgat 45
<21022400> 68 <211> 44 <212> DNA <213> Artificial <220>
<2”>2§§> Artificial primer of fragnment NP-d. <400> 68

Z
Q2125
213yt ggacagt t cgaaaacac cacgaccctg gaaggaaacg tctt 44

,<220§210> 69__<2_11_> 45 _<212> DNA <213> Artificial <220>
23S 28871 M1 fride€ blerdpfeh MRS.p Of fragment NP-d.  <400> 69

<400> 40
- BEEClcgagt ticagttegt cttttttgpa gcacatacge gegt 44

210> 41
<21> 44
<Z12> DNA
213> Artificial

<220>
<223> Artificial primer of fragment NP-c.

<400> 41 :
- ctgaaaggta aattccagac cgetgetcag cgigetatga tgea 44

-<210> 42
<11> 42
<212> DNA
<213> Artificial

<220>
<223> Artificial primer of fragment NP-c.

<400> 42
.atcgettacg aacgtatgtg caacatccig aaaggtaaat tc ‘ 42

<210> 43
Q11> 42
- <212> DNA
<213> Artificial

<220
Q23> Artificial primer of fragment NP-c.

<400> 43 '
cgtggtgaaa acggteglog taccegtate gettacgaac gt - 42

<210> 44

211> 42

212> DMA -
<213> Artificial

<220
<223> Artificial primer of fragment NP-c.

<400> 44
cglgglaicg acgaccgtaa cttctggegt ggtgaaaacg gt 42

<210> 45
<2ll> 41
212> DA
<213> Artificial

<220
223> Artificial primc_r of fragment NP-c.

<400 45
gttatggaac tgatccgtat gatcaaacgt pgtategacg a ) 41

<210> 46



ggacggaacg atcgggttgg tagctttttc gtcggacagt tcgaa 45
<210> 70 <211> 41 <212> DNA <213> Artificial <220>
<223> Artificial primer of flRagnent NP-d. <400> 70
taggaacctt cgttgttcat gtcgaaggac ggaacgatcg g 41
<210> 71 <211> 42 <212> DNA <213> Artificial <220>
a1s243> Artificial primer of fragment NP-d. <400> 71 15
<lgtmktcttca gegttgtcac cgaagaagta ggaaccttcg tt 42
LW ApEFicrgd <211> 45 <212> DNA <213> Artificial <220>
«20<223> Artificial primer of fragment NP-d. <400> 72
<123gggcif ogagiritet ohdtabgt Neacggttgta gtattcttca gcgtt 45
«agoS2k0> 73 <211> 45 <212> DNA <213> Artificial <220>
goteZd B Rapghletigh It Scdtbe P lak g @fe fragment HA.  <400> 73 '
gttgtttggc tgatcaagaa aaacaacgct tacccgacca tcaaa 45
210> 47 - :
Qll> 42 ,

<212> DNA
<213> Artificial

<220>> .
<223> Artificial primer of fragment NP-c.

<400> 47 :
ctgcegegle gliceggtge tgetpglget gotpttazag gt 42

<210> 48

. <2ll> 39

<212> DNA
<213» Artificial

<220>
<223> Artificial primer of fragment NP-c.

<400> 48 .
aaagaattcg tcgaccatta gaccctgecg cgtegitee 39

210> 49
<211> 45
<212> DNA
<213> Artificial

220>
<223> Artificial primer of fragment NP-c. )

<400> 49 : :
agccaggaag atcagcagit cgtcttttit glccateata peacg 45

<210> 50
<211> 41
<212> DNA

- 213> Artificiat

<220>.
<223> Artificial primer of fragment NP-c.

<400> 50
‘BEaaccacge agpgatcagag cggaacgage caggaagatc a , 41

<10> 51

<211> 43

<212> DNA

<213> Artificial

220>
<223> Artificial primer of fragment NP-c.

<400> St
agecggeagg caggattigl gagcaacgga accacgcagg atc : 43

<210> 52

211> 42
- <212> DNA

<213> Artificial

<220>



<210> 74 <211> 45 <212> DNA <213> Artificial <220>
<223> Artificial primer of fragnment HA. <400> 74
tacctgggta aatcctcctt cttccdtaac gttgtttggc tgatc 45
<210> 75 <211> 46 <212> DNA <213> Artificial <220>
<223> Artificial primer of fragnment HA. <400> 75
agct. t,CC. tctt.,ctgcttgccc gtacct t aaatcc 46
2 O b Ot O S0 S At P il <2205
<A00xF33> Artificial primer of fragment HA.  <400> 76
BEARCEGRBATRTE LRTGGE L 8 yaaget tect ceggtyy tt 42.
<210> 77 211> 45 <212> DNA <213> Artificial Q0>

Q0 233> Artificial primer of fragment HA.  <400> 77

<1zataaccact tcgaaaaaat ccagatcatc ccgaaatctt cctgg 45
QB MOobicrg <211> 46 :

<220>
<223> Artificial primer of fragment NP-c.

<400> 53 .
gtaaccttca cgttcgaagt cgtaaccgga agcaacagec & 41

<210> 54

<2l1> 42

<212> DNA ’
<213> Artificial

<220>
<223> Artificial primer of fragment NP-c.

_<400> 54 C :
acggaacggg itcgataccaa ccagggagia accttcacgt tc 42

<210> 35
<li> 42
<22> DNA
<213> Artificial

<20
<223> Artificial primer of fragment NP-c.

<400> 55 .
ggagaaaace tgggaglttt geageagacg gaacgggteg at T 432

<210> 56

<211> 42

<212> PNA

<213> Artificial

- <220> :
<223> Artificial primer of fragment NP-c.

<400> 56 o
gegctegagt {tcagttcgt cacgeaggga gasaacctgg ga ] 42

<210> 57

<l 41

<212> DNA

<213> Artificial

<220
<223> Actificial primer of fragment NP-d.

L <A 57 ‘
cgtaacctge cgttcgaacg tgctaccatc atggetgttt t 41

<210> 58
<211> 41
<212> DNA
<213> Artificial

<220 ‘
223> Artificial primer of fragment NP-d.

-<d00> 58
gaagacaaaa aaaccttctc cgttcagept aacctgeegt t : . 41



16 <212> DNA <213> Artificial <220> <223> Artificial
prinmer of fragnment HA. <400> 78 ctacgaagaa ctgaaacacc
tgctgtcccg tatcaaccac ttcgad346 <210> 79 <211> 42
<212> DNA <213> Artificial <220> <223> Artificial
prinmer of fragnment HA.  <400> 79 ctgtgctacc cgggtgactt
caacgact ac gaagaactga as 42 <210> 80 <211> 45 <212>
<Q10PN$y <213> Artificial <220> <223> Artificial priner

‘anf4 ragnent HA. <400> 80 cccgaattcc atatggtcga

%9 gaggac ctgtgctacc cgggt 45 <210> 81 <211> 45

05212> DNA <213> Awt|f|C|aI <220> <223> Artificial
2% r et of <400> 81 gtcttcctgg ttggtgttgt
< gxégdgacgltttga?ég¥c ggta 45 <210> 82 <211> 45

<400225192
gctatecgta cecegitcegg tggtaaccty gaagacaaaa aaacct 46

<210> 60

211> 41

<212> DNA

<213> Artificial

<220
<223> Artificial primer of fragment NP-d.

<400> 60
accetggaac tgegitceeg ttactccgel atcegtacce g 41

<U0> 61

<1i> 42

<212> DNA

<213> Artificial

<220>
<223> Artificiai primer of fragment NP-d,

<400> 61
gazaacatgg aagctatgga ctccaacacc ciggaactge gt 42

<210> 62
<211> 44
<212> DNA
<213> Artificial

<220 .
<223> Artificial primer-of fragment NP-d.

<400> 62
iccaccegly gtgticagat cgettccaac gaaaacatgg aage 44

<210> 63
211> 45
<212> DA
<213> Artificial

<220> :
<223> Artificial primer of fragment NP-d.

<400> 63 )
ggtaccc_:gtg ttgticcgeg tggtcagetg tccaccegtg gtgtt ’ 45

210> 64

<211> 46

<212> DA
<213> Artificial

<220>
<223> Artificial primer of fragment NP-d.

<400> 64
aaagaatfcg tcgaccatat gttcatecgt ggtacccgtg ttetic 46

<210> 65

<2il> 42

<212> DA -
<213> Artificial



<213> Artificial <220> <223> Artificial prinmer of
fragnment HA. <400> 82 cgggtggtgg ataccccaca
gaaccagcag gtcttcctgg ttggt 1445 <210> 83 <211> 44
<212> DNA <213> Artificial <220> <223> Artificial
prinmer of fragnment HA. <400> 83 tacagtttgg tctgttcagc
agcgtcgttc gggtggtgga taco 44 <210> 84 Ql1> 48 <212>
<226DNA  <213> Artificial <220> <223> Artificial primer
<R3p A pdptemtre . fragrent JBQIO> 84 accaacggag at gt aggt gg
«oof c@gottctg gtacagtttg gtctgttc 48 <210> 85 <211> 45
spagt XEP sctDi et wedeBteadAndrashdacd @l <220> <223> Aetifici al
primer of fragnent HA.  <400> 85 cggaaccaga cgctggttca
<210gggt ggaggt accaacggag atgta 45 <210> 86 <211> 45

<211
<212:< > DNA <213> Artificial

<213> Artificial

220> )
<223> Artificial primer of fragment NP-d.

<400> 66
catcatacgg atpattitcge tacgcatgtc ggaggtacga cett . 44

<210> 67

<211> 45

<212> DNA

<213> Artificial

220> .
<223> Artificial primer of fragment NP-d.

<400> 67 .
. gaaggaaacg tcttcocggac gagcggattc catcatacgg atgat 45

<210> 68

<211> 44

<212> DA

<213> Artificial

<220> .
<223> Artificial primer of fragment NP-d.

<400> 68 ‘
gteggacagt tcgaaaacac cacgaccctg gaaggaaacg tctt 44

<210> 69
<211> 45
<212> DNA
<213> Artificial

220>
<223> Artificial primer of fragment NP-d.

<400> 69 ’
ggacggaacg atcgggtigg tagetttitc gtoggacagt tcgaa 45

Q10> 70
Q11> 41

- <212 DNA

<213> Artificial

<220 -
<223> Artificial primer of fragment NP-d.

<400> 70
taggaacctl cgtigttcat gtcgaaggac gpaacgateg g 41

<2 M

<211> 42

<212> BNA

<213> Artificial

<220>
<223> Artificial primer of fragment NP-d.

<4(0> 71



<220> <223> Artificial primer of fragnent HA. <400>
86 accgttaact ttggaacggg tagcgatttt cggaaccaga cgctg

45 <2 10> 87 <211> 45 <2125 DNA <213> Artificial
<220> <223> Artificial primer of fragnent HA. <400>
87 ggtccagaag aactccatac gaccggactg accgttaact ttgga

45 <210> 88 <211> 42 <212> DNA <213> Artifici al
statiggopssedoiapcepiepiety BRHr I6Y ther of fragnent ‘HA.  <400>
. 88 attatttttc tcgagcggtt tcaggatggt ccagaagaac tc 42
<210><% 0> 89 <211> 21 Q12> DNA <213> Artificial <220>

31%? > Artificial primer of fragnent M2. <400> 89

<23=atictificelt c gtctgaaata ¢ 21 <210> 90 <211> 42 <212>
asPNA - <213> Artificial <220> <223> Artificial prinmer
<223>0fArffi fiag @ritkerM2. fragment NP-d. ,

<400> 72
ggactegagt ttcagttcgt cacggtigta gtattcttca gegtt 45

<210> 713
<211> 45
<212> DNA
<213> Artificial

<220> )
<223> Artificial primer of fragment HA.

<400> 73
gttgttigge tgatcaagaa aaacaacget tacccgacca tcaaa 45

210> 14
211> 45
<212> DMA
213> Artificial -

- <220>
<223> Artificial primer of fragment HA.

<400> 74
. tacctgggta aatcctcett ctfccgtaac gttgttigee tgatc' 45

210> 75
<211> 46
<212> DNA
- 213> Artificial .

<220> _ '
<223> Artificial primer of fragment HA.

<400> 75
- agettectee ggtgtitett crgetigece gtacctgegt aaatec 46

<210> 76
QAll> 42
© 212> DNA
<213> Artificial

220> . )
. <223> Artificial primer of fragment HA.

400> 76
ccgaaatctt cctggtetaa ccacgaaget tcctecggte tt 42.

210> 77

<211> 45

<212> DA ‘
<213> Artificial

220> .
" <223> Artificial primer of fragment HA.

<d00> 71
atcaaccact fcgaaaaaat ccagatcatc ccgaaatctt coigg o 45

210> 78
<211> 46



<400> 90 tgccgttgca gegacagcag cgacccgatc taccgtcgtc
tg 42 18 <210> 91 <211> 39 <212> DNA <213>
Artificial <220> <223> Artilkicial prinmer of fragment
M2. <400> 91 ccccgacccg taacgaat gg gaatgccgtt
gcagcgaca 39 <210> 92 <211> 66 <212> DNA <213>
Artificial $ <220> <223> Artificial prinmer of
222{3% rﬁg\hﬁgm M2. <400> 92 aaaaagaatt cgtcgaccat
<220atgagcctgc t gaccgaagt tgaaaccccg acccgtaacg 60 aattgg
66 _..<210> 9 1> <212> DNA <213> Artificial
aw&%éldf;C?gfégngk?ﬁtz%flﬁm&nﬁa “primer of fragment M2. <400>
<40003F8t t t cagaccg tatttcagac gacggtagat gcatttgaag
cUaCTRL AR LY B 1 OITEL G <2115 55 <2fBs DNA
P <2713> Artificial <220> <223> Artificial prinmer of -
I iggnent Me.

<212> DNA
<213> Artificial

<220>
<223> Artificial primer of fragment HA.

-<400> 79
¢clgtgetace cgggigacit caacgactac gaagaactga aa 42

<210> 80
211> 45
<212> DNA
«213> Artificial

<220> :
223> Artificial primer of fragment HA.

<400> 80 :
--cccgaatteec atatggtcega cgetaacgac ctgtgetace cgggt 45

<2i0> 8l
Q> 45

C<212> DA

213> Artificial

<220> )
<223> Artificial primer of frapment HA.

_<400> 81 . : o
-gtettectgp ttggtgttpt tgtaggaacg tttgatgstic gegta 45

210> 82
<211> 45
- 212> DA
<213> Artificial

<220>
<223> Artificial primer of fragment HA.

<400> 32
-cggelpetes ataccecaca gaaccageag gicttootgg tiggt 45

<210> 83
Q11> 44
<212> DNA
<213> Artificial

<230>
<223> Artificial primer of fragment HA.

<400> 83
tacagtifgy tctgticage agegtegtic gepipgtgpa tace _ 44

<210> 84
Qil> 48
212> DNA
<213> Artificial

<220> )
223> Artificial primer of fragment HA.



<400> 94 gcatgctttc cggaacacca gcggtgctcg gaccacgttt
cagaccgtat tt 52 <210> 95 <211> 51 <212> DNA <213>

Artificial <220> <223> Artitficial prinmer of fragnent
92. <400> 95 agcgctctgc tgttcctgac ggtattcttc
acgcatgctt tccggaacac ¢ 51 <210> 96 <211> 67 <212>
DNA <213> Artificial <220> <223> Artificial priner
<400-0f84f ragnent M2. <400> 96 tttctcgagt-tcgatgttaa
accascgantiefaes Heedrtateystitheictgtgec tctget gt t48 60
ctgacgg 67 <210> 97 19 <211> 47 <212> DNA <213>
‘QHPAﬁgificial 420> <223> Artificial prinmer of fragnent

jggz <400> 97 ggttggaccg gtaccgactc ctccttctcc

<13>gtitddiacdgg acatcgt 47 <210> 98 ,al 1> 45 412> DNA
<213> Artificial <220> <223> Artificial primer of

223> nagient oNier of fragment HA.

<400> 85
cggaaccaga cgolggttea gggtpgaggl accaacgpgap atgta 45

2> 86
211> 45
<212> DNa
<213> Artificial

220>
<223> Artificial primer of fragment HA.

<400> 86 .
accgttaact ttggaacggg tagcgatttt cggaaccaga cgetg 45

<210> &7

<2Ll> 45

<212> DA

<213> Artificial

<220>
<223> Artificial primer of fragment HA.

<400> 87
. gglccagaag aactccatac gaccggactg accgitaact ttgga : 45

210> 88
<21> 42

<212> DNA

<213> Artificial

<220> . .o
<223> Artificial primer of fragment HA.

<400> 88 .
attattittc tcgageggtt tcaggatggt ccagaagaac tc ' 42

<210> 89
<11> 21
<212> DNA
<213> Artificial

<220>
<223> Artificial primer of fragment M2.

<4G0> 89
atctacogtc gtctgaaata ¢ 21

<210> 90

<21i1> 42

<212> DNA

<213> Artificial

- <220>
<223> Artificial primer of fragment M2.

<400> 90
tgecgttgea gegacageag cgaccegate taccgiegtc tg 42



<400> 98 tccggtttcg aaatgatctg ggacccgaac ggttggaccg
gtacc 45 <210> 99 <211> 45 <212> DNA <213>
Artificial <220> <223> Artigici-al primer of fragment
NA. <400> 99 atcggtcgta ccaaatccac caactcccgt
tccggtttcg aaatg 45 <210> 100 <211> 47 412> DNA
910-<41L3> Artificial <220> 423> Artificial primer of
<211>fB£agrrent NA. <400> 100 gtttctcctt caaatacggt
<212>ag% ttt ggatcggtcg taccaaa - 47 <210> 101 .. <211>
20 R R S R L T roral | <020> <2235 Artificial
<220=pri mer. of fragnent . <400> 101 atgtccctga
<3 oy HigRt {”é"‘cég?gtf{f@‘feﬁhﬁz ggtttctcct tcaaatac 48 <210>
<400>102 411> 45 <212> DNA 413> Artificial <220> <223>
ccecgaapag tpqcedakie spatioreit sefecfapagment NA.  <400> 302 ..
ccgaacgaeg gtaccggttc ctgcggtccg at gtccctga acggt 45

<210 92
211> 66
<212> DNA
<213> Artificial

<220>
<223> Artificial primer of fragment M2.

<400> 92
aaaaagaalt-cgtcgaccat atgagcctge tgaccgaagt tgasaccocg accegtaacg 60

-aattegg ' . _ . 66

<210> 93

<211> 54

<212> DA

<213> Artificial

<220>
<223> Artificial primer of fragment M2.

<400> 93 . ) )
titcagaccg tatttcagac gacggtagat goatttgaag aacagacggt ccag 54

<210> 94
<2ll> 52
<212> DNA
213> Artificial

<220> '
<223> Artificial primer of fragment M2.

<400> 94
geatgetttc cggaacacca geggtgeicy gaccacgttt cagacegtat it 52

<210> 95

<211> 3l

<212> DNA

<213> Artificial

220> .
<223> Artificial primer of fragment M2.

400> 95
agcgetctge tgttectgac ggtatictic acgeatgett tccggaacac ¢ 51

210> 96

211> 67

<212> DNA

<213> Artificial

<220> ' '
<223> Artificial primer of fragment M2.

<400> 95
tttctegagt tcgatgttaa cgaagtgace gtogteaacg tcaacagege totgetgtic 60

ctgacgg _ : © 67

<210> 97



<210> 103 <211> 45 <L12> DNA <213> Artificial 420>
20 <223> Artificial primer of fragnment NA. <400> 103
tgctccggtg ttttcggtga caaccdgcgt ccgaacgacg gtacc 45
<210> 104 <211> 48 <212> DNA <213> Artificial <220>
<223> Artificial primer of fragnment NA.  <400> 104
alifcggaattcc atatggtcga cggttacatc tgctccggtg ttttcggt.
QI2APM <210> 105 <211> 48 <212> DNA <213> Artificial
QxFpLiciadns> Artificial priner of fragment NA.  <400>
<204105 accggagtaa ccggaccagt cggtgatagc aacgat gtcc
Q3% drtifighd pgi@er f2fp@ment 8. QL1> 46 <212> DNA <213>
«opArgyi ficial <220> <223> Artificial primer of fragnment
gatigibiker gadt@0re 410G tgaceygghaagadategcgggt ge t gaaogaagg
aaccggagta accgga 46 410> 107

<210> 98
<ll> 45
<212> DA
<213> Artificial

Q20>
<223> Artificial primer of fragment MA.

<400> 98
tceggtiteg aaatgatetg gpacccgaac getiggzaceg gtace 45

<210> 99
<2l> 45
<212> DNA
<213> Artificial

<220>
<223> Artificial primcr of fragment NA.

<400> 99
atcggicgta ccaaatccac caactcccgt tccggtttog aaatg 45

<210> 100

<211> 47

<212> DNA

<213> Artificial

<220>
<223> Artificial primer of fragment NA.

<4005 100 ‘
- gtttctoctt caaatacggt aacggigttt ggateggteg taccaaa . 47

<210> 101
<211> 48
<212> DNA
<213> Artificial

<220>
. <223> Artificial primer of fragment MA. .

<400> 101
atgtccctga acggtgctta cpptgttaaa ggitteteet tcaaatac - 48

<210 102
211> 45

<212> DA -
213> Artificial

<220>
<223> Artificial primer of fragment NA.

<400> 102
:ccgaacgacg glaccpgtic ctgcggtocg atgtcootga acpgt 45

<210> 103
<211> 45
<212> DNA
<213> Artificial

<220>



<211> 48 412> DNA <213> Artificial <220> <223>
Artificial prinmer of fragment NA  <400> 107

ttcgat ccag aagcacggac ggat gé8gtc cagaccggtc agttccgg
48 <210> 108 <211> 45 412>. DNA <213> Artificial
420> <223> Artificial primer of fragnment NA. <400>

108, : attct. ttc gac cacggatcag ttcgatccag aagca
dﬁ’h%&"g‘g&‘gg’“f%‘ggf<é‘ﬂg‘g FT212> DNA  <213> Artificial

A0 A9D> 423> Artificial prinmer of fragment NA.  <400>
&

ECliHY AR H AT RSPy YSygt.ccaga tggt gdattc tttcgg
46 21 <210> 110 <211> 45 <212> DNA <213> Artificial
<210}<%2"0> <223> Artificial prinmer of fragment NA. <400>

1
gzz%zilm ccaaccaacg gtgtcggagt taacaccgca gaaggagatg gagga

<ABpdrtitipiph> | 11 <211> 44

<220>
<223> Artificial primer of fragment NA.

<d400> 104 .
cccgaattee atatggtega cgpttacate tgpctcoggtg ttttoget 48

<210> 105

<211> 48

<212> DNA

<213> Artificial

<220> .
<223> Artificial primer of fragment NA.

<400> 105 :
accggagtaa coggaccagt cggtgatage aacgatgtec tgtttaac 48

210> 106
211> 46

<212> DNA

213> Artificial

220> .
<223> Artificial primer_of fragment NA.

400> 106 )
. gaccgglcag ticcgggtge tgaacgaagg aaccpgagta acegea 46

<210> 107

<211> 48

212> DNA

<213> Artificial

<220> .
-<223> Artificial primer of fragment NA.

<400> 107
ttcgatecag aagcacggac ggatgeagtc cagaceggte agitcegg 48

210> 108
211> 45
<212> DNA
<213> Artificial

<220>
<223> Artificial primer of fragment NA.

<400> 108
getggattey tleggacgac cacggatcag ttcgatccag aagea 45

<210> 109
<211> 46
<21 DA
<213> Artificial

<220> . :
<223> Artificial primer of fragment NA.

<400> 109 o
agaaggagat ggapgpaaccg gaggtcecaga tggtggattc tttege 46



<212> DNA <213> Artificial <220> <223> Artifici al
prinmer of fragnment NA. <400> 111 aacggcagtt
cagcaccgt c cggccaggac caaccaicgg tgtc 44 <210> 112
<211> 45 <212> DNA <213> Artificial <220> <223>
Artificial prinmer of fragment NA.  <400> 112
attatttttc tcgagtttgt cgatggtgaa cggcagttca gcacc 45

<210>
<211>
212>
<213>

<220>
<223>

<400>

110

45

DA
Artificial

Artificial primer of fragment NA.

110

ccaaccaacg gtgtecggagt taacaccgea gaaggagatlg gagga

<210>
<211>
<212>
<213>

<220>
<223>

- <400>

Artificial

Artificial primer of fragment NA.

111

- aacggcagtt cagcaccgic cggecaggac caaccaacgg tgtc

<210>
<211>
<212>
<213>

<220>
223>

‘<400>

attatteite tegagtitpt céﬁtggtgaa cggeagtica geace

112

45

DNA
Artificial

Artificial primer of fragment NA.
112

45

44

45



