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METHODS FOR PRODUCI NG SECRETED PROTEI NS 5BACKGROUND OF
THE | NVENTION Field of the Invention The
present invention relates to nethods for producing
proteins secreted out of plant cells. 10Description of
the Related Art When a heterol ogous protein
gene is introduced into a plant host cell and is

hi ghly expressed, secreting the expressed heterol ogous
protein into the extracellul ar apoplast to accunul ate
therein may be envisioned as a neasure to reduce 15a

| oad on the host cell. Met hods for secreting a
het er ol ogous roteln into an extracellul ar g | ast
may i ncl udBETHEDRIPORI RO RECREATRARY Fﬁﬁ%us

protein in the formof a fusion protein in which a
signal sequence that directs endoplasmc reticul um

(ER) 20transpor tpickdrobligdot eritehewamimoon er ni nus of
t he heterol ogous protein. The signal sequence all ows

fike dl bnkate eketbo 0 penetrate into the endoplasnic
reticulumlunen, and the S|?nal sequence. i s cl eav

f ' om ?lh% RSeS| b@%‘ﬂ?lﬁf’of% 8 BPEhATS g&ht Paa&cw
|nt81Pﬁe %g%%ygg L9 T4 %ﬁggttgﬁuﬁgterologous 25pr ot ei n

het er ol ogous protein is fol ded
in the ER | unen, and then secreted into the
extracel | ul ar apoplast by the intracellular transport
ppctrépti@h yaf e Relatssbyséan seed storage protein,
and after it ranslated in the f
progl Ye¢hish W&Eﬁi%%?ushé’\ﬂ g@”é gsenfnéﬁ %Iégﬁ%cﬁuccée % SRR

A0S RRLE - céﬂe a%bgf_@lhl yeeggréssse@i eaxed.f fMchhe

precursor in rane to release a proglycinin.
firagkyed nhétémlﬁﬂﬁoﬁst;mcﬁﬂlnl hntde:HéReandaggllular apoplast
Stransported into a protein storage vacuol e, and then

tjog accumulate therein may be envisiored as a medsure to reduce
a leoad on the host cell.

Methods for secreting a heterologous protein into an
extracellular apoplast may include a method of expressing the
heterologous protein in the form of a fusion protein in which
a signal sequence that directs endoplasmic reticulum (ER)
transport is linked to the aminc terminus of the heterologous
protein. The signal sequence allows the linked protein to
penetrate into the endoplasmic reticulum lumen, and the signal
sequence is cleaved from the heterologous protein by a signal
peptidase in the ER membrane to release ﬁhe heterclogous
protein into the ER lumen. The heterologoug protein is folded
in the ER lumen, and then secreted into the extracellular
apoplast by the intracellular transport system.

Glycinin is a soybean seed storage protein, and after it
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processed into a mature glycinin to forma hexaner.
Maruyana et al. (The Plant Cell, 2006, vol. 18, p.
1253-1273) reported that in an experinent of
transiently expressing a green fluorescent protein
(hereinafter, sonetinmes referred to as 10CGET) in a
soybean i mmature seed, only when a glycinin signha
sequence for ER transport that was flanked on its
carboxy term nus by 9-anmino acids sequence deri

161 bR BEEE ei e tawnnor taempﬁ%wmrf BASGAES ealP% a
”‘e ”Qe”%eaeé'q nus.cof . &, O RXPLERS the. SRR was

CTeted rnto the extrac Iular 15apopl ast.” Kawagoe et
CQEavé&TB%oR|@Hé F@durs200f trel ER lidenirantldd - 4diE@)ke a
reported that in an experinment of expressing a GFP in
paDﬁEMRﬂﬂynnarﬂrqqlwélﬁ¥ﬂnﬁQﬂm§ geeplnsghéh Ehﬁlékﬂaﬁpnls
8 sequepc ER tngpsp%r%aé£bt g
tFF s%%?ﬁ%&§n %r%ﬁﬂﬁ§669 -0 acT sequence er|ved

pEBQQ%éecP LAGh YLl th 20810 AT E kB Ak £ GiepBnand Rabepama
other am no acids was fused to the am no term nus of a

«GEZ1t o(eiepPesst adid , GETOfasraiot 18earetl@d 3rnE é3t heeported
extracel | ul ar apopl ast I n prodyction of

thabf it Pr sREPREICIT %Fﬁ%%w“&rla’g? eSfdBPuf 9reen
BLapeLd AN S@Hﬁ@ ASHNEY e i %bﬁmé@ﬁné&r RBYSEO og Gal

$7 on i nt ended hét erol ogous protein, it is
cppef ef redotBakn hi&itne\rtelregeehsi,proeuel Wsert @ beyprothicegnal
have no additional heterol ogous sequences or short
senesnceffqinﬁR tISUMVRRY O THE s QVENTIOND 1ts cajioRyg

B ROt el eaae Nk A LAPLE & HAAK! 4ol ARG

g8t etifg an™tn end rol ogou tein

akRhO- @éﬁ:nﬁ)ﬁ‘{aﬁa,@@ 144 alasapepasio Qﬁeaalﬁ)ir&ﬂttectﬁ.b.huyﬁmg are
5gl ycinin signal sequence for ER transport, in

tjor edpcds=gn ok @h@‘hﬂieengQEMSﬁppoth#rﬁﬂﬁ¢aﬁﬁéh@1%%lIs.
The present invention prov

d
aPé?Plb%duEF‘ﬁf@g%? iF&t &t ol @lﬁuﬁﬁ%t%‘?lﬂ' s&??lét et tqofp
18%%”&1§§#|r658g9é&5ﬂﬂgl in an experiment of expressing a GFP

in a recombinant rice immature seed, when g glycinin signal
sequence for BR transport that was flanked on its carboxy
terminus by 2-amino acids sequence derived from a proglycinin
amino-terminal region and a few other amino acids was fused to
the amino terminus of a GFP to express, Lhe GFP was not
secreted into the extracellular apoplast,

In production of useful proteins, to maintain original
useful properties such as enzyme activitlies or physicological
functions of an intended heterologous protein, 1t is preferred
that heterologous proteins to be produced have no additional

heterologous sequences or short ones, if any.
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introducing into a plant cell genone a DNA encodi ng an

am no acid sequence that conprises a glycinin signa

sequence for endoplasnmic reticulumtransport and an

am no acid sequence of a heterol ogous protein, wherein

t he signal sequence is directly fused to the am no

aci d sequence of the heterol ogous 15protein or one or

two ami no acids are inserted between the signha

sequence and the Qﬁhﬁﬁwggdegquﬁ&ﬁ@lgi t he

het er ol ogous protein; "and expressing e DNA

2. the npt hadogeeqs dirngné pidienict evrdntiwherei pronee

am no 20acid is inserted between the signal sequence

iapaovhe rytihodsatdd egqethve of inhented dedlesgousous

pr ot ei n; net hod .ac orging)to the, j tem
c

; 3. the
FXOLGRBr BItP ARe®BHe® S HO2 AciRPR*E S5el 42 F ofT g 29 2

rom anong
l éﬂ hn QﬁgkdEEEGEofﬁrE¥ 2 ért!'ﬁ% @&bh@gtion of

<§§%§?§?ng % a%@ one of the itéﬁ%gl to 3, wherein the

tGey RkBe o Kioggnal psemgriendce pbanten@dpkasnic reticul um

transport is the am no acid sequence of SEQ ID NO 1;

5. a HOEsFBF PrEtdPRgPECFEESTbi nant pl ant cel |

secreting a heterolo Xy i LsSLEB% r ot e

intro Uc%n&le?rﬁ?cg fg)rpggﬁ(?u%éﬁ gg@%ﬁ%&gg%km ncodi ng an

A0 R08Ch ¢ $8aUEpES hat 1cosRsisasga gl ycinin signal
sequence for endoplasmic reticulumtransport and an
am noiaciabseguente> BoblanhetErlolegons pridPepncoding an

wherein the signal sequence is dirgctl fused to_ the
R0 28t FRGHERc Tt PHBTheteroPogbus hriotérn drione”
Ay %“@o%f%ﬁﬁ}c?%%g§c§¥&%'tQ§ﬁ5ﬁ5¥¥ hetiwegndhe sk@hadequence

sequenc e amno acid sequence of the

det:ehek 08OUS;REOb b1 inl0Ghete Dt ante eXxpnak sicgmepkashd d
conprising a DNA encodi ng an am. no aci d sequence that

diorptilyebugedyltpct bt ramsirgn arid etprarneect of Edostasnteaous

ticul t t d ' [
01 BRUEE [P oLK o WROPEI AL LS SPaRLT D anogncs (2

Egi%]%qt Lyqlased .ha the AlnBOaaLd tspAHEBCSE afnet he
1 eterologous proteln or one or two am no acids are
Hatsewledous protein; and

expressing the DNA;

2. the method according to the item 1, wherein one amino
acid is inserted between the signal segquence and the amino
acid sequence of the heterologous protein;

3, the method according to the item 2, wherein the one
amino acid is selected from among sgerine, alanine and
methionine;

4. the method according to any one cf the items 1 to 3,
wherein the glycinin signal seaquence for endoplasmic reticulum
transport is the amino acid sequence of SEQ 1D NO:1;

5. a method for producing a recombinant plant cell
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bet ween the signal sequence and the am no acid
sequence of the heterol ogous protein; 7.
the plasm d according to the item 6, wherein one am no
acid is inserted between the signal sequence and the
20am no acid sequence of the heterol ogous protein;

8. a DNA encoding an am no acid sequence that
conprises a glycinin signal sequence for endoplasmc
ek eyl Lranepord. and.an. Amdlg, agl g, sequence of a
E%eféro?%gous pro eI, Wherein one or two anino acids
are i pserdedihet ween at peast gnall 3bseguencanaat-ddieg an
am no acid sequence of the heterol ogous protein;

ring peahtsegREhon thatacgepohees Bt 61wkt 81iDNAL sequence

encodang an .am no, aci d sequence i s introduce

) . d,.the
G ROUGRI RSB FEn e L BoRErISTHTG 78] S oST il cauence

o%egus99&51%rgosedgpét%%§l, C hELd GUlLUM LT anspaLl,a0d, an

am no aci d sequence of a heterol ogous” protein, wherein
ditecsigndlscsiequenae dnsndi secd lgpquesed 410 thhenat@ind ogous
aci d sequence of the heterol ogous protein 5or one or
PERG € af PO CAGi 85 Bf e dRSer etihetReect e s PghEasen the
nce and_th 1.N L d.sequ of t
e oreyBS ot Al i = SRAURREE . delkhes 11

HI®BeBEo A0 peBtem a2 DNA encoding an amino acid
sequence is introduced, the am no acid sequence

10con®r i si pYaet glxypecipshorsimgrahnigecuendeifgra DNA encoding
endopl asmc reticulumtransport and an am.no acid

2o flieRe AT §ABTRTDIEBGOUSOTROEEN? METE R £hE"3] gnal

s%%gtléﬁé‘&eférs egpégféén}’icf Used Oyt Re.30L00: 360, SeQENCe ;g

e hetero ous protein or one of two am no acl ds

saeehfs effi ed hbetyeaiychBepsbgnal, Yhseguente angnihe

am no acid sequence of the heterol ogous protein, or a
ssgeanof Jtshé’lﬁleé‘ﬁhf _faﬁ@d_t h@_ ‘FW@(@.M_”O acid gegspaFragPh ¢he
pLhe Bresent avention, Lt s posgible to,seorete.an .o
It énded et érof ogos “profein 1 A a functional torm
peRliBe RN 18Xt 3681 | éﬂ?&’en@@ogﬁﬁsﬁhe@fe}mﬁngl ata Gehlieid ROUL e
fusing 20a rélatively long peptide to the heterol ogous

hpreteleyousnprotein;

7. the plasmid according to the item 6, wherein one
amino acid is inserted between the signal sequence and the
amino acid sequence of the heterologcous protein;

8. a DNA encoding an amine acid sequence that comprises
a gilycinin signal sequence for endoplasmic reticulum transport
and an amino acid sequence of a heterclogous protein, wherein
one or twe amino acias are inserted between the signal
sequence and the amino acid seguence of the heterologous
protein;

9. a plant cell with a gencme into which & DNA encoding

an amino acid sequence is intreoduced, the amino acid sequence



10

15

20

25

production of the heterol ogous protein in plant cells,

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1
is a structural schenmatic diagramof the plasmd
25pSUM 355- GY1SP S- GFP, Fig. 2 is a structura

schemati ¢ di agram of the plasm d pSOw 35 $- GY SP-GFP
Fig. 3 is a structural schematic diagram of the
plasm d pSUM 35S- GYLISP M GFP. Fig. 4in a

structural schematic d|a ramof th | asm d
CBSW%:B@ @Yféﬁcﬂlﬁ:lﬁlgna sequence ?I@P egxdog asmic

BLELCLULS) SSNEPRLLG dhagian obitng.plasy e

P S-Liplsoy. Fig. 6is a
&Eéusiw@is pebesnd,| ehdiragr ameofsithel plagminde pBUM3Sctly
S- Li pl soy. Fig. 7 is a structural Ehewal

fgisagram ©fe ehénpl 3 d4e03tnE5RIGHSP S PPEYS %ﬁeén
o&BPnggo%t%%gltag%gcl) &t esngatﬁrla Cln%%qgan'ﬂ) wddie tRL asmg.d1

|stogran1shomnng

terq@@ﬁEé i pid eRel gX8lo %Ezlﬁh@eédé}@%eogeﬂ@e heterologous
I's an i mage showi ng results of detecting

ﬂﬁomaﬁﬁ loprotein by Western bl ot anaIyS|s Fig. 11 is

an i mage showi ng results of detecting lip rotein
by Vesterd Bidtt é‘ﬁélhyél%eq‘%wﬁf’?%c‘frflg‘ﬁ'atal BVE ginegaing an

tm%%cg&a% w{a g!aet%e iRk 25 5i Mo PBl1355n GYI SR 1§ Liphsare

as "beén
comprising a glycinin signal sequence for endoplasmic

reticulum transport and an amino acid sequence of a
heterologous protein, wherein the. signal sequence is directly
fused to the amino acid sequence of the heterologous protein
or one or two amino aclds are inserted between the signal
sequence and the amino acid seguence of the heterologous
protein, or a seed of the piant: and the like.

According to the present invention, it is possible to
secrete an intended heterologous protein in a functional form
into an extracellular apoplast of a plant cell without fusing
a relatively long peptide to the heterologous protein, in

production of the heterologous protein in plant cells.,

BRIEF DESCRIPTIOR OF THE DRAWINGS
Pig. 1 is a structural schematic diagram of the plasmid
pSUM-355-GY1SP S-GEP.
Fig., 2 is a structural schematic diagram of the plaszmid
pSUM-35 S-GY1SP-GEPP,

Fig. 3 is a structural schematic diagram of the plasmid
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20Fig. 12 is a structural schematic diagram of the

pl asm d pSUM GY1l- GY1SP S-Li pl soy. Fig. 13 is an

i mmge showi ng results of detecting |ipase protein by
Western bl ot anal ysis. 25WAJLED DESCRI PTI ON OF THE
PREFERRED EMBCDI MENTS In the present

invention, the term"out of plant cells" neans the
outsi de of the plant cell menbrane. The term
"extracel lul ar apopl ast” neans a region outside of
PoHnE STt 1skeMbéane, specifically includes a vessel or
xylem_ a cell wall, an_ inptercellular. space, . t .
1 ke, Vifrd & 81 DOES AP FTT & HOUPGRT USEIF T BEI T P18emsa
ell.YES. gy sp n-dR€ term“secretion” in the present
invention refers to transporting proteins into the
extratst | 4l as apophasural egenetat, desmtapeof the plasmid

extrscellular aggﬁﬂast is lowin protein content,
AP YS ConsiFs s bt 8ter and ions, it may accunul ate

heter?L?QQ#§5p5°§€§dE%ukgzr@éﬂéﬂé%@Ee&%féﬂémO%f 104 B1tRRi o

present” specification, "an am no acid sequence that
CORPBE Ses.id1@byci ni n si gnal sequence for endopl asm c
reticulumtransport and an am no acid sequence of a
het er Bt dgdud sph ot BIUFtLRAEr B ERe CsTEHEI s @§uiht dlasmid

i.r |y fused_to.the am no acid sequence of the
I%%fgséT%ﬁ%%§%5F6?¥ﬁ?¥'15or one or two amino acids are
i nserfgd hetwegns{ hesi-gnadcrsaguence: ante e ant NAlasnid
aci d sequence of the heterol ogous protein" may be

pEef-@bredlindsay."an am no aci d sequence used in the
present invention". . The DNA encadi ng "an
am nof =i & dsed F+FQQﬁ§aBr%@%ﬁﬁ“926FﬁU%?ﬁ¥Qﬁ+°nng§v%%‘Df the
#ﬁggégﬁ%mgo as a "DNA used in the present invention".

e used in the present invention" may be

si ngl er$t nandedapNAnele dpuil ey Stesandedo DN tetA@nipase
aci d sequence used in the present invention”
protein by Western blet analysis.

Fig. 11 is an image showing results of detecting lipase
protein by Western blot analysis from fractionation of a
tobacco in which the plasmid pBI-35S-GY1SP S-Liplsoy has been
introducead.

Fig. 12 is a structural schematic diagram of the plasmid
pSUM-GY1-GY1SP S-Liplsoy.

Pig. 13 is an image showing results of detecting lipase

protein by Western blet analysis.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the present invention, the term "out of plant cells”
rmeans the outside of the plant cell membrane.

The term "extracellular apoplast" means a region outside
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25i s an ami no acid sequence of a fusion protein
containing an am no acid represented by the foll ow ng
(1) or (2). In the present specification, an am no
acid sequence is listed fromthe amno termnal to the
car boxyl term nal. (1) an amno acid
sequence in which a glycinin signal sequence for
endopl asmi ¢ reticulumtransport is directly fused to
an am no acid sequence of a heterolc ous rote|
0@2pla¢¢zﬂﬁlﬁoméﬁ¢ﬁﬁﬁﬁeqﬁéﬁ%%fHQ% Lhki €+ gn?ﬁo
cids are.inserted betwee y sk.gn uenges
P ?méﬁaoﬁﬁ%sn1§{rerﬁéﬁ%ercn?gﬁg%og Jgéljdgg g%ﬁﬁ%g50|d
1$eqyess e uae hedanel agedsimpretlei dulture. R glycinin
signal sequence for endoplasmc reticulumtransport
used ThBlﬂh@mpFSQﬁﬁﬁilanehnlﬁhﬁ psesey gryentbefuaircers o

10for transport jnto the endopla feti ER)
{rGRaPer T PRE" %?ﬁ%o”‘?&ﬁ?%aﬁxl%r?cglfu gghym_

pr ecufrf‘cHene-lr_Qg signal. seamenceuhas @pcflil%@ﬁ:l 08 1@ ahl ow
the protein linked to i'ts carboxyl termnus to

mpenet n atetento mdenlandopbasti ofr seteuland IlQﬁén Hndpays
cl eaved off by a signal peptidase.in th
W%@%@ELFF%O%%S BBLRIAS lc‘ogl% @)CG&Féabfes'ent
in glycinin, and a signal sequence for ER transport of
each subunit is known (Nielsen et al., The Plant Cel

(198911 Male plesPPR: Fh3w3283a(iSHQ PBnNGsind acadSyequknce
gl ycinin signal sequence for endoplasm.c reticul um
dheanspoptiassed phytitanpségent sepoepfgefity GRdpRy2 oM

spe(:| 1fll cal I%l %@LUdﬁd tagle I%Jrglgo cq_%l g ?S cg af any

'y the am no
I%GQO§§W%%DQE1§EQ1H6Q9NQ Lﬂe Ehbz_ljha[],t seéQudinle Lenitwdtly

to as far as it has a function as a glycinin signa
Regdene et foraréndopt &s recupeté ouf @hﬁthﬁﬁ%ﬁﬁﬁqgouFoPIOteln

exanpl e, glycinin signal 25sequence, for pl a
FROPEUPENTT SHSPBr 11T BESf Tl G517 PREEI ?“ee <351n§}1“’5‘:l

yanaan of %)émafaagosacq@g SSEENCE taE BRdoR)agEhe
I Cu Um ranspor sed.

protein" may be referred to as "an amino acid sequence used in

the present invention”,

The DNA encoding “"an amino acid used in the present
invention” may be referred tc as a "DNA used in the present
invention”.

The "DNA used in the present invention" may be single-
stranded DNA or deuble-stranded DNA.

"An amino acid sequence used in the present invention"
is an amino acid sequence of a fusion protein containing an
amino acid represented by the fellowing (1) or {(2).

In the present specification, an amino acid seguence ig

listed from the amino terminal to the carboxyl terminal.
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Si gnal sequence for ER transport of subunit d:

MAKLVFSLCFLLFSGCCFA (SEQ I D NG 1) Si gnal
sequence for ER transport of subunit Q:
MAKLVLSLCFLLFSGCFA (SEQ | D NO 2) Si gnal
sequence for ER transport of subunit 63:
5MAKLVLSLCELLFSGCCFA (SEQ /D NO 3) Si gnal
sequence for ER transport of subunit &4:
MEKPFTLSLSSLCLLLLSSACFA (SEQ I D h[)4% Si gna
sequeriéd ForEROt RaHE FEAreBEe sfbyRi el @5;9lysinin “signal

s%l\/gglt%@c::y‘ %LSSELII%FE%§§&CFI%LQ ERJIIIL Qr’é@b?grtlols d.lrei,t;ﬁf fubed

erol ogous eln e present 1nvention Is
ﬁH(Hh&hmlh@tgﬁniedeQQeﬁnk piroduset dm oot s ooticierig. it s
structural gene into a host plant cell genone, and a
pr ot eu(ﬁ tFratenigonatihaeavente hahafh nohaditd tyegierte

its a o termnu "het er ol ogous
B B Ot B PRt ey Ty DT s Aot crey-SaRHror
D pced: patdy; %IuIJ.Mm Ao besinPlANtinegb | ac Rt cghéd of
protein naturally produced in the host plant cel

Wrentetrbéod et @rokofous protein” is directly linked to
a glycinin signal sequence for_endoplasmc retlculum

trans&oE%YC%W1W §l%ni%(ﬁﬁﬂuﬁnﬁﬂd?ﬁéﬁnﬁﬂﬁha@VV%Fﬁ peulum
é}s}{;& 0%0 09048, Eﬁetg &emnlw&@gmet al DVENNT QB Shce

pre ab y a mature protein t er ol ogous proteln

fox tthenppesenintony Bt b plaspi ef wrtakbliyua priot diorated in
suitable to be expressed in a plant cell. The present
iy ertinont ¢ ueigwilt abl @ @@@éwcpfnwweﬁgrﬁ%t eiThg ShAeH

HBRyobTE cfeblh d EICKerT BrdcRb chig o io

@Mc@%llytéﬁkﬂﬁz@ %efge%a%§3§gté Nl @aRlofBdfic Acticuium
het efol ogous protelin” may include industrially useful

protreiang ssiohleagvedndfiiSting al séazyheeptidest nes,the ER
phy5|olog|cally active materjals, _and antibodies

FEcaliiys A% HEHRTGIFEg6TSs ﬁﬂ'gég A5 HV SERE| Udle
%]I. oc%ﬁn( f a %%:T%Llﬁl é@cfx%rncteof&_or]?ﬁb'trﬁﬁsﬁlarv 922ch

i'mca et Biophysica Acta
subunit is known (Nielsen et al. The Plemt Cell (1%89) Vol. 1,

op 313-328) (SEQ ID NOs: 1 to 5). A glycinin signal sequence
for endoplasmic reticulum transport used in the present
invention may specifically include the aminc acid sequence of
any one of SEQ ID NOs: 1 to 5, and preferably the anino acid
seguence of SEQ ID NO: 1, but it is not limited to as far as
it has a function as a glycinin signal sequence for
endoplasmic reticulum transport. For esample, glycinin signal
sequence for endoplasmic reticulum transport to be found in
the future and variant of glycinin signal sequence for
endoplasmic reticulum transpori may be used.

Signal sequence for ER transport of subunit Gi:
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5Vol . 1131 (2), pp227-232), anylase, pectinase,

p- gl ucanase, phytase, |actase, and the |ike as an

i ndustrial enzyme; chicken Newcastl e di sease vacci ne,
vacci ne agai nst porcine edena di sease, vaccine agai nst
porci ne protozoal disease, hepatitis B vaccine, and
the like as a vaccine; hematopoietic 10factor,
hormone, interferons, and the like as a

h siolqgicallé active natehjal; and i nmunogl obul i n
igﬂ%NFﬁ%c R Cas A n S Thody: b A "het er ol ogous
protek g, in st £5ent =k nventdan:. i s pielarabty. a
prote?ﬁmﬁﬁighagggé not have amgequencelio reduce 15t he

extvasettulracecsectedd ap ebfd)ci ency. Exanpl es of the
sequence to reduce the extracellular_ secretion

ef fi chesal FaguerRd Joe BR eifdeprasnit eUpetl &

' ' S ence.and the am no acid sequence
D%$&§2§L§%€%§gegéb &%ﬁiggqunﬂo 3 described in UQS.
Pat ent: ]NOh1 £e368:82&0r2PA {holQ6et 0gousHReteEn:’ N

the present invention is preferably a protein other
MAFRTTSOYDHaN.LGLYEACHM. (SEQ ID NOAMiino aci d sequences of
these proteins may be obtained b proteiﬂ_

¢

engi néeFiHg S Ies Eﬁdtﬁaé??é’f)¥ﬁu%n “Reer ¥
ﬁ&%&%&ﬂéﬁg%%g?g‘gsé&ﬁhqsg tgf Qfp:ABYy be obtained froma

vari ety ases avallable in the art. Nucleotide
sequences encodi ng am no aci d sequences of these
protei ns may be obtai ned by using conventional genetic

engi nBefigigrotegtin queseiol WayhBePobtdlinddverbim 15 @
vari ety of databases availabl.e i.n th§u§£¥'ik@ tp

X ) . Suctu al
RFPESERT *FRAGSET bR, P BJISVRFRT P % i ghaP T sedifencs For ettt
RERAOPL @S shebi Sl Wil aBSRt 2ha digeatdin khoked tor
an am no acid sequence of "a heterol ogous protein or
rene.ver tb wohammooaet s srmenrngetidedébween divgicsitgaainus.
sequence and an am no _ , ,
The "heterologous protein™ includes not only a protein which
is not produced naturally in the host plant cell, but ailso a
protein naturally produced in the host plant cell. When the
*heterologous protein" is directly linked to & giyeinin signal
sequence for endoplasmic reticulum transport, it is a protein
other than glycinin.

A "heterologous protein" in the present invention is
preferably a mature protein. A "heterologous protein" in the
present invention is preferably a protein suitable to be
expressed in a plant cell. The present invention is suitable
for producing proteins which are not operably folded when
expressed in a prokaryotic cell such as E. celi and which are

operably folded when expressed in plant cells. A

"hetercologous protein” may include industrially useful
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aci d sequence of a heterol ogous protein. Dependi ng on

the property of a desired heterol ogous protein, but it

may be 1O0preferable that one or two am no acids are

i nserted between the signal sequence and the am no

aci d sequence of the heterol ogous protein for a good

yield of the heterol ogous protein to be obtained

wi t hout degradation, and may be nore preferable that

one amino acid i.s inserted between the signal | _

HESEGhEncR At tREVAMI T SBFESqUEREE BT/ tPraﬁl‘é’S3'"‘31"‘53~Cally

het 0,001, 1Ry, 0L gk Ny, iR 1008 amkpPe AGidy, MRY incl ude

one am no acid sel ected anong serine, alanine, and

Tetthironbgeus thetsequence iaklthe litpaaeanido cacindse, Sfer

preferably an am no acid sequence other than FS

TDHENFPAl 8hide-séfPhe)Biozpinica et Riprayeitsodichy (HiP2)
i N [ e e at i ses a. cinjn,si I

A anas For tnaarr ettt e TP ety B A QAR

SR eACk dosRRUense e ailet 85 ali0GUS s PF Dl iRz yiber ei n
the signal sequence is directly fused to the am no

@riake2b¥equerice df s¢dre vetelknd 0gEBUS ipe ot @iimsdr poneirer
two ami.no acids are inserted between the signa

e T At &3 tRECEMT P ACPY BRotuldifc@rBFottfd drsease,
ELRL0L 000US: RAQLE! Thy TR DewDrAPAr Gdc Dy, SORROLLO0Al.
genetic engl neering techni ques.” For exanple, ased on

Hualceot hdem@equencestercasPNAndisert: i1AkEhes pr esent
i nvention” is chemcally synthesized. A DNA encoding a

HetdrdPogousl ypret v s trdprball i sikbdyHney Helis andNAe

caonpri sing. (@a nucl eoti de sequence encodi ng a
ﬁﬁ%%ﬁﬁiﬁnégﬁﬁ%gaYSequence for endopl asmic reticul um

tfansﬁofﬁeéékoﬁgboé%fb%ﬂt%@hhdﬁnﬁﬁﬂﬂﬁQEEeﬁﬂ1ﬂMQEEGiéh is
nucl eoti de sequence encodi ng one or two amno acids is

radded 2aboy ther@teéndwtofctt keenurdtedizivedez seguemece bb feaduce
by usi ng conventi onal genetic engi neering_techni ques.
Wﬂﬁ'?xgﬁéﬁ?¥%%%ﬂrl??C¥%t%ﬁ§yeBéliﬁ%ﬂﬁihecﬁ%ﬂm@é§éd°%rF “he

i hed, i : [0t
TRRROEE: Sn bRty AT M zation o e My
irsdddenat hendapesent c iracertiion” raesesbhesh Alxaveessence and
i ntroduced into a plant cell genone to be expressed.
UsAsppiporriot spAteptucifingn DNt iSREI LeldQfenét £ 3

a”s%'ﬁt“l‘ﬁgé'ﬂ%’ Jrethgds knewn in.the art. For exanple, a
A "heterologous protein" in the present invention is

preferably a preotein other than soybean glycinin.

Amino acid sequences of Lhese proleins may be obtained
by using protein engineering technigques and genetic

engineering techniques known in the art, or may be cobtained

from a variety of databases available in the art. Nucleotide
gequences encoding amine acid seqguences of these proteins may

be obtained by using conventional genetic engineering

i0
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expression plasmd containing "a DNA used in the
present invention" is introduced by using a genetic
cell engineering technique suitable for a host plant
cell. These techni ques 20may include an Agrobacterium
nmet hod, particle gun nethod, electroporation nethod,
and cal ci um phosphate nethod. In response to a gene
transfer nmethod enpl oyed, a plant expression plasmd
contai ning "a DNA used in the present [ iLon: y
RS UGt by REGH G LERE & A G oad fpagieed™

aQ%f@éﬂ%ﬁ ipventign" into, for exanple, a Ti
p -

asm d-derived vector such as p51101 and pBI 121, or a
Ri plasm d-derived vector, or a conventional p00-based
E. coli vector such as pB1221 using conventiona
genetlirc tEAGPFREIEN PRt HoEs . 3 glycingResigngl sequence for
expression plasmd contalng 3sPLOARLEL 06k to an amino
PermHator “to express a tTusion protelg of the present

abDY e dRRceSdNa GREEeSPORAisNGrptoiiaar ohs ¢wttwo amino
specifically limted to as far as it can function in a
aplantacelibseatrr invchate dreccnigppt utTPETFRoMA & STIER°
as caulifl ower sai c Vvirus 3558§ron0

SEFRLRAHETENGE Pareft BT AP 0oar09Hs p on the
ofBhakld L BLOTBLAL GLabarnaldangto falienbububl s ben

actin pronoter (International
pPaterip RUBhk € adio R WIS/ HVER68)ida disdneespetidetgeen
pronoter such as soybean seed gl ycinin pronn%er
thEur bpedn sParente PuBl FeatIBmEPOST 17 APE B a? T otHCR16GL

onot er (US Patent. No, 5959178). , ande cqumpp. bean,
hg%?@%ﬁﬁqﬂ¥gpP5ﬁ%ﬁ%ﬁ ﬁ?Fn?é%%%%ﬁgna? g%tent 15BUBI 1 cat i on
W094{013993) ppaithad Ghenderlddgrdust bhe phanbieroes woke
as corticosteroid responsive pronoter (Aoyama T & Chua
pNefferable that one amino acid is inserted between the signal

sequence and the amino acid seguence of the haeterologous
protein. The "one amino acid"™ may include one amino acid
selected among serine, alanine, and methionine. The seguence
of the "two amino acids" ig preferably an amino acid sequence

other than FS$ {phenylalanine-serine).

B DNA encoding "an amino acid sequerce that comprises a
glycinin signal sequence for endoplasmic reticulum transpert
and an amino acid seguence of a heterologous protein, wherein
the signal sequence is directly fused to the amino acid
sequence of the heterologous protein ox one or two amino acids
are inserted between the signal seguence and the amino acid
sequence of the heterologous protein” may be prepared by

conventional genmetic engineering techniques. For example,

11
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1997, Plant J. 11,605-612; U. S. Patent No. 6,063, 985)
and et hanol responsive pronoter (Caddick MX et al.
1998, Nature Biotech. 16, 177-180; Internationa

Pat ent Publicati on 20W93/21334). The term nat or
is not specifically limted to as far as it can
function in a plant cell, and may include, NOS

term nator (International Patent Publication

W84/ 02913 bean seed glytinin te or
b@Ea@oﬁéawc)rba%ﬁ%/ rﬁ?ﬁrreaﬁgn’\éz@ﬁéo‘s%%&f) %?ro?”%?r%t

105%9%58{ o %aEf?émJﬂé%%ig {h N9, £202083hs A SQiinyhg

Ian expressi on may contain a selective

h@%k@:(og&ﬂfeh P&t SUX@lalOPBI Tiiken Ofaml W@ Beslst ant
mar ker . A cell with a genone into which "a

ONAriisEd (/) thenmnkayemﬁer$ﬁgyﬂﬂC@nén¢ﬁﬁ%ﬂ§eénglYﬂ%ﬁﬁ@uced
may be sel ected and purified racteristics of Shg

SeNeLL I VB RFKEr POPPORAM ¢ 27 6UT & el Tere o
KAV LA s Ggﬁggl{%e@h@!:l@nag AMc:tlléot:DQe APence encodifge

the plant eXpression plaam d has been incorporated
onit orthe genaneaofda ipl atMedeld tha $eguencé bfie"a DNA
used in the present invention" is transferred to the

ﬂg@ﬁr@ﬁ’él%ﬁ sEUHaDEht Y (@l PY HTEW CaNVe e oR i Sas a

10
GO TRt S RpRERRe thded QrRbEPLY, RN B2 ong eoeDgé\ﬁmed

HaREkQ Whigh racbhis usedriPed e P:espDEs ivwenti on” wil |
be introduced, that is, a host plant cell is

preferably a cell of a plant for which gene transfer

15net hod, tissue culture techni que of ..
oat Por PReRETe TR EE 1 GhenS A e SngRgTgR the

t { ovhhes host
’%‘r&'A laﬁrthgcgp%g#gtb%s@g@mp ishedihdd $@ovthes hos

Ian 'y a cell of a plant species
ﬂnﬁ@@ﬁﬁé&d ifrak hnﬁuﬁﬁrwesmc@amsmﬁgmibﬂléxgmisaﬁduseful
in studies such as genome anal yses. These plants 20may

i ncl udlenetdwgbeanineGHveHNS 2 Wﬁyeéﬂckﬁﬁf I5EBSAUT

é%g?%gérlng methods known in the art. For example, a plant

expression plasmid containing "a DNA used in the present
invention" is introduced by using a genetic c¢ell engineering
technigue suitable for a host plant cell. These techniques
may include an Agrobacterium method, particle gun method,

electroporation method, and calcium phosphate method.

In response to a gene transier mei:hod employed, a plant
expression plasmid containing "a DNA usad in the present
invention” may be constructed by inserting the "DNA used in
the present invention"” into, for example, a Ti plasmid-derived
vector such as pBI10l and pBIiZi, or & Ri plasmid-derived

vector, or a conventional pUC-based E. coll vector such as

12z
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bean, rice, corn, cotton, rapeseed, wheat, barl ey,
cucunber, eggplant, carrot, potato, taro, sweet
pot at o, punpkin, garlic, onion, Japanese cedar, pine,
wi | | ow, popl ar, eucal yptus, tobacco, birdsfoot
trefoil, alfalfa, clover, thale cress, 25 sorghum
sesane, sunflower, Jerusalem artichoke, swtchgrass,
panpas grass, Jatropha curcas, oil palm coconut palm
olive, sugarcane, sugar beet, cassava, and kenaf, A
£88hb1 Widih oA coRteneE dnat oy wie =89 DNPPUSEd"Fh" P e

present invention" has been introduce he. Wl tuged
underTlmJiptlabltevetﬁSthBnEla(ﬁ}mgls Fﬁﬁgwdsc ?%ﬁr & redium

and the like. Fromthe cell 44:Qiwhiehtie pbMAeused in
THELPP SR PHbER Toan%u%aé bﬂeer? introduced, a pl ant

{RQdy) jnto which "a DNA used in 5the present
i'nvention® has been introduced may be obtained, by;fheq
convenhé onalrespdid ey ererattont etk AISS, from t he

plant, its seed may be .obtaingd.;. + cell, arf include a
tretasr élﬁég‘%)%s“pr‘:ﬁ‘fle%ﬁ”coﬁ‘”ﬁnnf‘%r%s ar?aycge produced by

10expr ess; ecLeti ng byuss plart cebdiofvighe 355
i)?résstéﬁi’“%f“‘ﬁv ntﬁlrg“(@)%rﬁ"’é or a plant of the presen
%fﬁ%ﬂyéromlnternatioﬁhﬁ ?&ﬁﬁﬂttPngliﬁ%ﬁﬁ9@eﬁoﬁ?Oﬂ%ﬁl&)Can
e recovered appropriately by, a_comnhi | f
gbdinany psohatdror Iéﬁ%l“kﬂff’i"f’ia&aw%%qn%{% %gggé&l?gr
exanmpl e, culture of th t g8kl rlRafontiherprasent
W%Q/Je?r)ﬂglqaﬁ‘lbra %r?ocgté"ﬁi gopé‘t%glct(i on of the pl ant or
Bhgﬂca- Ll Rbod N R8s ENd tieent bpec Chin PEONETDV el 29
and used as a fraction containing the "heter Iog.loclésm.orl
BLOb&iN"scefl Dyerest prandract (EIROBBM &ty tHe '

"het erol ogous protein" of intere c +SQ:D8559176) and
slspal hed by carentT BGgab T gH 'S S(E% g%cu ture after

conpl et.ion Q |t W6t &nd sitksaguentalr eeoveti ng of
tcﬁgggﬁp%eraﬁlalp%ﬁ%ggﬁqu?rt her purified "heterol ogous . _
RLGL eLD!: &f wodt eoeBIsNanabe 7 eduwered by WULTECPTHY

the supernatant fraction described abave MR 110US chua NH,
alwconmat ograpiios tpE 6@ RAES S uth Onlw?)' i reﬁ%ﬁ%nge

chr omat ogr aphy, .25hyc¢ hgbiLc jnteraati on, 063, 985) and
cli?r98waf’b©‘?%p11y:11ggpg/?‘ir]1%t8r gt' ané chr omat ogr aphy,

af finity,SHmBLagsanhyandchbeidi ki oA wbthod9s Nature
recovering ‘an extracel | ul ar apopl ast Lication
Biotech., 16, 177-180; International Patent Publicatlo

W093/21334) .
The terminator is not specifically limited to as far as
i+ ecan function in a plant cell, and may include, NOS

; ] K
termninator {International Patent Publication Wwos4a/02913),

soybean seed glycinin terminator (Furopean Patent Publication
rp0571741) and carrot CR16 terminatox (Us Patent No.7202083).
Rlso, the plant expression plasmid may contain a

i s 1g resistant
selective marker such as auxotrophic marker or drug resis

marker.

13
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solution in which "heterol ogous proteins" are

accunul ated may i ncl ude net hods described in
experimental protocols (for exanple, 'Experinenta
protocol for proteins of a plant, The functions and
structures of proteins approached from genes and
5o0rgani sns', Kenzo Nakanura et al., 1998, SHUJUN Co.,
Ltd., 1SBN 4-87962-180-3) or literatures (for exanple,
Boernke et al., Planta (2002) Vol. 214  pp356-364).
For ekafffpile ¥ ER UfI@P Ravh iy “Riflghe | BHi 58t Ehdtl
Suehnas; 1, Mtg%" um Chl.ar| ?é?troordu%e!}ﬂ R sium. chl pr.ide
nay be Sucked into a pl'ant " 10cel | under | ow pressures

cAnd ribe oyt hpagetbtermytibe eeniHd kugedt ate RwWkepeefts t o
recover an extracellul ar apopl ast solution. Exanples
CFREPPE esETRistAvEnt fokappRycBe desepipert iadonet aith wheh
reference to exanples, but the present invention is
not limted to the exanples. Exanple 1 Construction of

a greefhdd ypeescant REOLELILENLESSE Wb PIASAT thddrporated
order to express Aequorea Victoria-derived green

i200| obs esoeme pf ot gilrntheeel naf seppente ey "bel¥ifierededn

0 as GFF) in a qupt cell, an expression plasnig was
tOEnBE ATt ed VERR Y asi 87 RORtHTTNGC Bt BNATR™GTEH a
dgugh%m@éﬁga@tgw N B 5Lonal saauence dOie, it is
endoplasmc reticulumtransport (hereinafter, it nay
poekebled d atapl EYdGR):sandha BNAeergoth NG a2 pacgeeen
fluorescent protein has been |inked w thout causing a
codon frame shift (that is, in-frane).

p:y plant‘cell with a genome into which "a DNA used in the
present invention" will be introduced, that iz, a host plant
cell is preferably a cell of a plant for which geng transfer
method, tissue culture method, technique of redifferentiation
from a cell or a callus, and the cultivation technique are
gstablished., Also, the host plant cell is preferably a cell
of a2 plant species important for industry such as agriculture
or useful in studies such as genome analyses. These plants
may include, soybean, common bean, green pea, peanut, castorn
hean, rice, corn, cotton, rapeseed, wheat, barley, cucumber,
aeggplant, carrot, potato, taro, sweebt potato, pumpkin, garlic,
onion, Japanese cedar, pine, willow, poplar, eucalyptus,
tobacco, birdsfoot trefeil, alfalfa, clover, thale cress,
sorghum, sesame, sunflower, Jerusalem artichoke, switchgrass,
pampas grass, Jatropha curcas, oil palm, coconut palm, olive,
sugarcane, sugar beet, cassava, and kenaf.

A cell with a genome into which "a DNA& used in the

14
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(1) Construction of a GET secretory expression plasmd
An ol i gonucl eoti de consisting of the nucleotide
sequence of SEQ ID NO 6 and encoding a green
fluorescent protein was synthesized. A PCR was
performed by using the synthesized oligonucl eotide as
a tenplate, and an oligonucl eotide consisting of the
nucl eoti de sequence of SEQ ID NO 7 and an

i.gent t.ide I
%{Q%%% ;ﬂ%lzeﬁ%s.'og ﬁé’é‘fdle%tg:r gg%lgidém%% {ﬂéﬂs‘f @%@%ﬁu?&‘&%ﬁ{&%
BNeee Bgc &k +ands h@ylmng medul&lutre ﬂé@l@‘l S2@! t54 18 ke.
respectively at each of the S - and 3'-end of the
Errca‘rgrb‘réﬁtcelﬁorinﬁ:hewm "a DA yssidy prer alsee r(nas@aé Paymtion”
OD- Pl us, manuf acture TOYOBO Co. was_10used
%%SH&NWCS " the- é1 cthEhe BFe’ ‘é%l‘?*bl"lao%% used in

or t
e P o oot 0 hRonds, BOEFar 30 Secgnas. aad o
BBCcbare 6 gaconds; £ andnt okt oywechebictificubatbpntatn G8E
for 3 mnutes. The anplified DNA fragment was purified
Hireah t RES reasst reh RolUWtiréned5by usi ng a DNA fragnent
purification kit (trade name: MagExtractor-PCR & Ge

G ean Up, manufactured by TOYOBO Co., Ltd.), and the
purifpe ment

clonlﬁggig%%%%%g%e ngﬁgQ§fg&%%g%%ﬁE¥ﬁ%%%Q%h%ﬁ?ﬁ@?ﬁ?e
dnpreakaia £al sekbet)nd oyt hepBimal ceill eodftiicherpkast d
pUCL18. The 20ligation product was introduced into
doepetent Teld 8lokt B CoFi PERB s EPERRS. Phanuf act ur ed

by T ist rains
vore i et Ko RRae BB Thnc e oS iRt o
defpgopel eed BA el stdiinast bRl NS RN Gaapal yed iBY &hsd Ng
a reaction kit for nucl eotide sequence 25anal ysi s
Kuuiddeanere meBhgBye Ternéxwatrore, vBultudycled Sequm&ﬂntngell

Kit, manufactured by Applied Biosystens japan
OﬁBlti‘ aREe FHudrEstt §éqﬂ%‘&%e“&ﬁ§9y§€?0%(lt°r”aé°é ﬁ‘&‘?re"la“t

glgﬁ 5%1311%9_ Gﬁ@%fe%eé@aw@&{moﬁﬁe%a&% %%%Q&a and

Bl osyst ens Japan Ltd asm d havi ng
vaed @tsemdﬁfhdtuehe@ém@ansequeme*ms:dm@sm@mémwhﬁl
and Sad | and was obtained a 0.7 kbp DNA fragnent
J@#@ééﬁhg & poryplept icaatpinii dhea” beksareopesk deretisas” of

in %rx]‘efsysgadn ta stohl(jee ao tr;zca),nte rm nuscentr%ugatlon of the

culture after completion of the culture and subssquent
recovering of the supernatant., A further purified
"hetercologous protein” of interest can be recovered by
subjecting the supernatant fraction described above Lo various
chromatographic procedures such as ion exchange chromatography,
hydrophobic interaction chrematoegraphy, gel filtration

chromatodgraphy, affinity chromatography and the like.
A method of recovering an extracellular apoplast

15
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5SEQ ID NO. 6: 5'-
ATGGT GAGCAAGGGEOGAGGAGCT GT TCACCGGEGEGT CGTGCCCATCCTGGTCGAG
CTGGACGG
CGACGT GAACGGCCACAAGT TCAGCGT GTCCGGCGAGGGCGAGGGCGATGCCAC
CTACGGCA
AGCTGACCCTGAAGT TCATCT GCACCACCGGCAAGCT GCCCGT GCCCT GGOCCA
CCCTCGTG

AT TCACLT AT CCAGT G TCAGOOALT ACCOOAGTACATIAG,
1&%&%@%@@@%@5@@% CCACAGSEACEATLETCTT

AGERCAACTAGAACASCCEOBEEEEAGET GAAGH TOCAGECEEACASTITGGTEA
ACCGCATC
fORCETEpAGUECAT AT FEARECATIAC

Nalk 1998, SHUJUN Co,, Ltd.
@M&&&A@a B A AT AT ECEOGA AN ACAAGRACGEEAT CAA
IGEBNGAAECTe 62-180~3) or literatures (for example, Boernke et

TCAAGATCCGCCACAACAT CGAGGACGGECAGCGT GCAGCTCGCCGACCACTACC
sACCAGNRTE 2 ﬂQOOE Vol. 214, pp356~364). Tor example, a

q§é§%§§§flng a lonic stren§§¥IE%§A§99A9TAg§T$ﬁECACC

SHe TAGLAAAGA EGEREGRECTHAGT HaGh
GACCGCCG C0000 TOACTOACGGOATGGA GCTGTACAAGTAA- 3" SEQ
deDiIN@n2er Sowgetagegtegagodagigge gaggaget gravc dec cshtlsaigqed
I D NO 8: 5' %agct ettacttgt acagctc tccatggﬁ%l %
afelRY N8P R REs PRETSftaPE8d S Syt Irat- e # 51 FRTEHGE] eﬁﬂ'?}l‘é}s"“
with the nucl eotide sequences of SEQ ID NGs:9 and 10
respectively were m xed at an equivalent nole ratio,
Heabedsat 65C for $ minutes, and then cool ed sl ovvly to
roomtenperature 25to prepare a |inker encoding
gl yci Bin iegaalk seguenes Fokl ER Fransbord l@sE@tfPBl NGt R

epare dtheO?kb DNAfra nt
ree)r%ﬁflﬁ% E%gX68P§,%%pF>u§e PR o e B AT RS U 68 gﬁ has
heenfused He0 ckhgp . no termnus of G-P were |igated
to the plasm d pB1221 (Genriank Accessi on Nunber
FARB02428) di gested W|th BanEit and Sad I and
transforped into E. coli in a simlar

NUETESE T $eqAetes df- QLT &TiEd PralP et a rSrPAT R T
wer e analyzed.g né&ﬁ?@%soﬁE@b&ﬁgaWﬁ%t@kf@“ﬂéilved green
5pSUM 355- GY1SP S-GET (Fig. 1) containing the :
Muelk-estttte p&equencanaﬁelsﬁaéﬂ N® k¥ andreiepresstoga
fusion protein in which a serine residue has been
qrﬁéewe@ ethe eAl BY PSP eaRge EER SEOSTE NG9 constructed,
ccat cCaacta ttrtecctttg t t cagt gg
tf g&lg. r%ut%g s ﬁ)ﬁ GECH! LObRA L&t GhihEL &
giyc@ba@Cgﬁﬁgﬂag@@g@wtfgaaaﬁg@gﬂ@aaaacaa&g@gmaaaamma
ttggccatg-3. SEQ ID NO 11: 5'-
(BEAT CCATGECCAAGETAGFT FFTFACCT FRGFE TFET GO PTERGTERETER Y
TGCTTCGC

a green fluorescent protein has been linked without causing a

codon frame shift {(that is, in-frame).
(1) Construction of a GFP secretory expression plasmid

An oligonucleotide consisting of the nucleotide sequence

16
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TAGCGT GAGCAAGGGECGAGGAGCT GT TCACCGEEGT GGTGCCCATCCTGGT CGA
GCTGGACG

GCGACGT GAACGGCCACAAGT TCAGCGT GT CCGECGAGGECGAGEGECGAT GCCA
CCTACGEC

AAGCTGACCCT GAAGT TCAT CT GCACCACCGEGECAAGCT GCCCGT GCCCTGECCC
ACCCTCGT

CACCACCTTCACETACCECEW CAGTGCTTCA ACCCCGAC@ACATGAA
CERAECACE MO and encoding a green rluorescent protein was

O&%Z%%ZAO CERCRT SRR TACGLCHACACLIACEATLIT CT
CAGRRCAAGTAGAAGAGCEEOGACETGAAS T CEAGEELEACARCCTGGTG
AACCGCAT
CCOABETEACEGERT Ot FTrEAMEERIALCECINGARCER GIIGCACRAGET

GT Al , N .
A AARCREAER R E AT AT AT R A A SRS IS TER
B PAGs primers to amplify & DNA fragment encoding GFP and

TTCAAGAT CAACAT CGAGGACGGECAGCGT GCAGCTCGCCGACCACTAC
hEAGCAGAAIheI site and a Sacl site respectively at each of the

AT SR RS PR R T I A%
25 QG TEAGCANGACRCARCAGRAGCIRNGHT CASATBEGEOCT GREGGAGTT
CGTIGACCGCC

1800 GakA AT CAGGECAT CAGRKIET GHACAALE AAGAGLCTG & : A
first-round PCR was perforned by using the plasmd
ipSuUvk B35S @Y1 SHSFEFP: asirmtesnplat wwesnbyl $Qonirdesotide
consi stin t he nucl i de_seqguence .of SEQ 1
R e 80 FTBRE At Tano bl T O e ot 08 COnei S €
sQEokhg; N e0li e 5eQUENs R Afi cAER: | &3 NOrof 33 nlidut@k. 19he
as a reverse Sprinmer for nodification, respectively.
a@pt bhtled JURd £ PEReente We S pt fidrimsd TBYT Udiengeachbit iSoH ubfon
each, reactjon_solution of .the first-round PCR as a
Sfelipiat & Phel ETTESHUER ot e (s bt | g 261 "Fhe
vMauglepiide sequencs ehoSEQ DuNQurlde @SRl 0rv@sEh co.,
prinmer, and an ol i gonucl eotiide consisting of the

adch podndlehtOpegieinee DoR SEQHDtN@:s 16igsed beverisg a
primer, to anFIify a DNA fragnment having a BagHI site
IERE B THEY k& tét?%p@ewveﬁ%a&@ Bie i igf PpBusactussg »Y
RxafRGOf, LR 1 TA0TER! ARG ANGOUNGNE flUskoh PIOLRY.N The
I'n ich’an alternative anmno acid residue is inserted
1bghvesn 2Y¥hSP: afgk Ghkrofofed hevthi Estpdind cRCRs @ E.
15DNA pol ynerase (trade nanme: Pri neSTAR HS DNA

cPol yprase rafapufragtafeetc byd TaKdRICED. Go Lt dyl - Wadhised
and condi tions, of the reactions r 0 es..each
PRio 666 5395 S gae et Tor bk Eedna B ELER 95C " o
s30useeands. ThenSecaRdm! oWt HERS cveresparher Feghidks were
the sane manner as the first-round PCR 20except that
ahhéyiat ubhatisongtd mesat 172G Wasiarodifledt it 6698ecends.
Each of the anplified DNA fragments was purified :
efphested WetR B BéﬁBY%aT]‘?“%ﬁ‘&LPﬁsg?tje&yﬁéffvxg%%uet‘}%“g
K?@”Hharﬁlﬂa%t@@gdt%‘?é%%@iladSLhices;ﬁéft@EnQea@gLa%ﬁﬁh;Qd ABI) and a
10%0m 355 GY1SP S by 25repl aci ng the DNA fragnment
nof 1 pSOMB539@YASP «S=CFPeencodideg nrané usiion fpretef 04 n
whi ch a serine residue has been inserted between GY1SP
CaREt BFPALYRSE hevBRFarT ared SualArgil jesdtikipsystens Japan.
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anplified DNA fragnent to obtain the follow ng

pl asm ds. By using the oligonucl eotide

consi sting of the nucl eotide sequence of seEQ ID NO 13
as a reverse prinmer for nodification in the
first-round PCR, was obtained a plasmd

2SUM 35S- GY1SP-GFP (Fig. 2) expressing a fusion
protein in which 011SP and OFF are directly Iinked

Wit amno aci.d,.re ue _i.ns
15 Ba R Ere 6T ok aLr Sor T ud BRa STg Bl T cauence
ﬁ@che@&iﬂiﬁi seguemes 0haSEQR 1 RiOuad ol idcHEN 80 SE kbp DNA
prinmer for nodification in the first-round PCR, was

f@ﬁgaemdera:o@liagm > LOpSEM BEEIGYREPY M GRRLLF| ¢S i3)ue has
reSS|n§§9 fusion protein in which a nethionine
diechad® besrTH e f el HEt Weefi*B11SP and OFF.

déch% 0l i gonucl eoti de consisting of the
nuc eot| e sequence of SEQ ID NO 15 as a reverse

mMrcomercdycctonrdi AdcoatrironcigcddrecicestaronundrRORcTwasces
obt ai ned a plasm d pSUM 355- GY1ISR A- OFF ( FI% ﬂ%&
Q&%Eﬁé@%&Qﬁ?Q§Aﬁﬁ%$?W§ﬁ§?6T%ﬂ?qu$5%ﬁﬁ€ﬁ6%ﬁ999Gé PreRCCTACGGCA

AR e e A sy B g recme

pEOREEY P AN L L c O oGl g0t FaLALRERANEERREACA Bdn R RdcRean
NO 14: 5'-cttoctcaccat agcgaagoadcagcc-31 SEQ | D NO 15:

oa"remtt@mmagw@@gmgcagmc&r@E@G@QA@CAIGTTCTTCAA@GACG
5' -gttcgagagctottacttgtaca cto ccat 3" 25By usin

P M @O B IS T I AORO P AAC GLOS BefoR e ATC
TR0 4, 5,8 1R A0 i

CeXpAESAi G cArt USTITAREAL @@&CGA&AMCQ@A@SP@IC}G@CR@CA@&&T@MS T
has been inserted
TCRAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAAC
ACCCCCATCGGCGACGGCCCCETECTEETGCCCGACAACCACTACCTGAGCACCCAGTCCGE
CCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGEAGTTCGTGACCECCE
CCGGGATCACTCACGGCATGGACGAGCTGTACAAGTAA 3!

SEQ ID NO:7: 5'-getagegtgageaagggegaggagetygttecace-3!

SEQ ID NO:8: 5'-gagctcettacttgtacagetegtecatgecgtyg~3"'

Terminally-phosphorylated synthetic oligonuclectides
with the nucleotide seguences of SEQ ID NOs:8 and 16
respectively were mixed at an eguivalent mole ratio, heated at
65°C for 5 minutes, and then cooled slowly to room temperature
to prepare a linker enceding a glycinin signal seqguence for ER
transport (SEQ ID NO: 1). The prepared linker and the 0.7 kbp
DRA fragment encoding the polypeptide in which a serine

residue has been fused to the amino terminus of GFF were
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bet ween GY1SP and GFP. By using an oligonucl eotide
consi sting of the nucleotide sequence of SEQ ID NO 18
as a reverse prinmer for nodification in the
first-round PCR, is obtained a plasm d expressing a
5fusion protein in which a | euci ne residue has been

i nserted between GY1SP and GFP. By using an

ol i gonucl eoti de consisting of the nucl eotide sequence
of SEQID NGO 19 as a reverse prinmer for nodification
Tivatkd £érigte méanui®PERIZRE b%ﬁr@aﬁ’éfdﬂﬁcfﬁ%m gumber

10f
S A S P A 0 g
Usiingan g&ﬁfﬂg}u&gﬁ%gﬂ.deN&E¥E8t§ange&ﬁeddé% Bﬂciéﬂﬂbtdﬁ

sequence of SEG ID NO 20 as a reverse prinmer for
rdistieat éomkins weré mtsigzbdratd masndbFORed sheobpkiardd

a plasmd expressing a 15fusion protein in which. a
SR AR Es T FAE Bl Theert e atnbeh "G Bt A

OFF. i i gonucl.e sisting ot . Lhe . ;

h L1eé1”o¥i (gi ég‘gzqﬁgngé' 0 %&6 ?%%S%%% gska renv%?se no
Bridren kerimddiddicati 94 been ihBethel fietsten OBNIGPFEORE GFP.
is obtained a plasm d expressing a 20fusion protein in

whi ch a proline residue has been inserted between

GNl%P %nd OFF. By using an oligonucl eotide consisting
D the Ril eot i de sequence of SEQ ID NO 22 as a

5C}§§£éE%tB%&éH%EcEéB%tBEE@chéﬁ%ﬁkﬁﬁhdt@ciﬁH%cEg{g%Etédﬂéﬁdtcg—3'
I's obtained pl asm d expressing a

SEQ ID NO:110:
5‘*ctagcgaagcagcagccactgaaaagcagaaaacaaagggaaaaaactagcttggccatg-3'
SEQ ID NO:11l: 5~
GGATCCATGGCCARGCTAGTTTTTTCCCTTITGTTTTCTGCITTTCAGTGGCTGCTGCTTCGC
TAGCGTGAGCAAGGGCGAGGAGCTGTTCACCGRGETGGTGCCCATCUTGGTCGAGCTGGACG
GCGACGTGRACGECCACARGTTCAGCGTATCCGGCGAGGGCGAGGGCGATGCCACCTACGEGC
AAGCTGACCCTGAAGTTCATCTGCACCACCGECAAGCTGCCCETGCCCTGECCCACCOTOGT
GACCACCTTCACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACG
ACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGAL
GACGGCAACTACARGACCCGCGCCGAGGTGARGT TCGAGGGCGACACCCTGGTGAACCECAT
CGAGCTGAAGEGCATOGACTTCARGGAGGALGGCRACATCCTGGGGCACAAGCTGGAGTRACA
ACTACAACAGCCACARCGTCTATATCATGGCCGACAAGCAGARGRACGGCATCAAGGTGAAC
TTCAAGATCCGCCACAACATCCAGGACCGCAGCETGCAGCTCGCCGACCACTACCAGCAGAA
CACCCCCATCGROGASGGCCCCETGUTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCG
CCCTGAGCARAGACCCCAACGAGARGCGCGATCACATGETCCTGCTGEAGTTCETGACCGLL

GCOGGGATCACTCACGGCATGEACGAGCTIGTACAAGTAAGAGCTC 3
A first-round PCR was performed by using the plasnid
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25fusion protein in which a threoni ne residue has been
i nserted between GY1SP and OFF. By using an

ol i gonucl eoti de consisting of the nucl eotide sequence
of SEQID NGO 23 as a reverse prinmer for nodification
in the first-round FOR, is obtained a plasmd
expressing a fusion protein in which a histidine

resi due has been inserted between GY1SP and GFP. By

usi ng an ol i gonucl eotide consisting of the _nucleotide
BERUERTE I6FF SECFF NG toupkiica pBvetsETPYIAeF {or

di.fication in the first- EOR. i, Obt a . -
T N AT A

O 2R peidRST dHe has1heepuinsarbedcbed waanqGYt Sheand
OFF- By using an oligonucleotide consisting of the
muGleeodt fdescifsaguent SEGf IBELY | D3NOL 4 250%st %a af e efi@rse
primer for nopdification in the first-round Pcﬁiﬁdi
ST n DT S PILASAPEE WeprESEF R E W usi BiF Prrof &1H i > Vere
hi tam | eS| S ep; bNseNhiedon of the
%ggﬁggg%d%ﬁ¥§%q§ﬁdgé%%#£ 3 ggSﬁg%aﬁgglﬁagﬂigﬁeotide
£onsi-sbhng @k thesntwidetkdetHbsaquengel oft iISEQ-dEx IN@ing
26 as a reverse prinmer for nodification in the
41 rtde- FostrPEAR, SPEudtairhedEd 13 48 42 priedsitiyrs

géﬁﬁégq ﬂgtéﬂ %1hgoxﬁ%f§%t§8ea§£ﬁ§f¥@198 SFSQHQJ%ugﬁéogﬁﬂén
sequence of SEQ ID NO: 16 as a reverse primer, to amplify a
DNA fragment having a BamHI site and a Sacl site respectively
at each of the 5'- and 3'-end of the fragment and encoding a
fusion protein in which an alternative amino acid residue 1is
inserted between GY18P and GFP. For the first-round PCR, a
DNA polymerase (trade name: PrimeSTAR HS DNA Polymerase,
manufactured by TaKaRa Co., Ltd.) was used and conditions of
the reactions were 30 cycles each for 98°C for 10 secends, 55°C
for % seconds, and 72° for 30 seconds. The second-round PCRs
were performed in the same manner as the first-round PCR
except that the incubation time at 72°C was modified to 60
seconds.

Each of the amplified DNA fragments was purified,
digested with BamHI and Sacl, and inserted between the Bamhl
gite and the Sacl site of the plasmid pSUM-355-GYLSE S-GFF by
replacing the DNA fragment of pSUM-355-GYLSP $-GIP encoding a
fusion protein in which a serine residue has been inserted
between GY1SP and GFP with the BanHI and SacIl-digested

amplified DNA fragment to obtain the following plasmids.
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i nserted between GY1SP and GEE'. By using an

ol i gonucl eoti de consisting of the nucl eotide
20sequence of SEQ ID NO 27 as a reverse primer for
nodi fication in the first-round FOR, is obtained a

pl asm d expressing a fusion protein in which an
aspartic acid residue has been inserted between GY1SP
and CGET?. By using an oligonucl eotide consisting of
the nucl eoti de 25sequence of S

rever%%eﬁ§ﬁ?ﬁe?h?(ﬂllﬁﬁﬂ??%§ﬁ5998nc%?5%ﬁ%inﬁl?s?§}gund
SR L2,00LAL0RA B PLas ¢ xPA§SsL N0 xabust on et ebn

I'ysin residue has been inserted between
QUL B~ A InGER. the first-Byurusing, ameoldigenoet evtrilgenid
consi sting of the nucl eotide sequence of SEC) |ID NO
ngMa§,5%rCr¥é@8r§@? priiver 2F orXRsEENE a1 i1 1OR PHYFein 1n

fi.r nd P is O expr

R e TR T S A b e e
41267 Led %%&&@@mr@é%éﬁpﬁnd GET. By using an

ol i gonucl eoti de consisting of the nucl eotide sequence

of SE& BING 39 caistganuei/@qr@elembneistfimg gbdF ¢ cat i on
in the first-round PCR_is obtained

I id . .
rexcpeessinFeavenst g [§|E8t &P MG Wnpg ha V%%g}en?ﬁ]é“er for
Ji5Rkgus. has sheen. | Asatt ed,A0hetuesn. OISR and G ori

onucleot|de consi sting of the nucleotide
ﬁggmugggfcgygpSE€§t§)@Kag 31) asqar elseV By S@ ﬁuslwarpf@weln in
nodi fication in the first-round PCR, is_obtaine
wiliasmi chesipoes se nge | dugshan et ePAcT FeauhecH g™ “fise ana
éeg05|ne resi due has been inserted

By uging the oligonucleotide consisting of the
nucleotide sequence of SEQ ID NO: 13 as a reverse primex for
modification in the first-round PCR, was obtained a plasmid
pSUM~35S5-GY18P A-GFP (Fig. 4) expressing a fusion protein in
which an alanine residue has been inserted between GY1SP and
CFP.

SEQ ID NO:12: 5'-gagtcaggatccatggccaagctagttttttce-3!
SEQ ID NO:13: 5'-cttgetcacagegaagcageagee—3'

SEQ ID NO:14: 5'=-cttgcitcaccatagegaagceageagee-3!

SEQ ID NO:15: S'-cttgctcacagcagogaagcagea=3'

SEQ ID NO:10: 5'mgttcgagagctcttacttgtacagctcgtccat—3'

By using an oligonucleotide censisting of the nuclectide

sequence of SEQ ID NO: 17 as a reverse primer for modification

in the firsti-round PCR, is obtained a plasmid expressing a

fusion protein in which a glycine residue has been inserted
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15bet ween GY1SP and GEE' . By using an oligonucl eotide
consi sting of the nucleotide sequence of SEG ID NO 32
as a reverse priner for nodification in the
first-round PCR, is obtained a plasm d expressing a

fusion protein in which a tryptophan resi due has been
i nserted 20bet ween GY1SP and GFP. By using an

ol i gonucl eoti de consisting of the nucl eotide sequence
of SEQID NO 33 as a reverse prinmer for nodification
bRy idoe fikst akowne ,PCR, is obtained a plasmd
expressing a fusion protein in which a phenyl al anine . ..
residueLhasqbﬁenﬂngn%@#%QQ}dBe?Qﬁﬁﬁ?W@V?S@?&ﬁﬁi@Eﬁéeiﬁfde

usi ng an ol i gonucl eotide consi gt he, puglaet Lge:
5§€HE%%é’f01SE%E@ INB'I\I%J.b 3% “as gg%geggprrgfge%ri?rer for e

Jodi £ gatd.ongi g the fiksisvquad PGR a8 dobtararedng =
pIasn1dLexpreSS|ng a fusion protein in which a serine
fmesbausrandnaiglwcicear beidine HavelHedis RE8R tBFe e
bet ween GY1SP and GFP. By using an
roltivgonueY 166t pae ©dhsi sting of the nucl eotide sequence

of SEQ I D.NQ .35 ; heest ifrer ofodhd ircatieonide
5in the 19 tfi’?ooulﬁ%qg&%fg?gﬁ%b? e ar@[al asmid
LXPEASS P srof usin pookei o davewskchr eseliPRene@siidge’ o»
and an al ani ne residue have been inserted between .
iBYLSP AhdstGEPund PCR, By pRFHg et *oPt FEBETEe ¢

consi sting of .the nucl eoti e : Q LBE-NO 36
9187 BYRTYE pPi W 67 ﬁ%%??‘?"?g“ﬁ gggi%{en%t%he

fideShahopnd, RGRevi sp abisaieed a plasmid expressing a
Fusion protein in which an al ani ne resi due and a .

gl yci Be nesiglue hrimrbednct i a0sd iBbtikdH GYESHERPt
égggence of SEQ ID NO: 20 as a reverse primer for modification
in the first-round PCR, is shtained a pilasmid expressing a
fusion protein in which a valine residue has been inserted
petween GY1SP and GIP.

By using an oligonucleotide consisting of the nucleotide
sequence of SEQ ID NO: 21 as a reverse primer £f£or nodification
in the first-round PCR, is obtained a plasmid expressing a
fusion protein in which a proline residue has been inserted
between GY1SP and GEP.

By using an oligonucleotide consisting of the nucleotide
sequence of SEQ ID NO: 22 as & reverse primer for medification
in the first-round PCR, is cbtalned a nlasmid SXPressing a
fusion protein in which a threonine residue has been inserted
batween GY1SP and GET.

By using an oligonucleotide consisting of the nucleotide

sequence of SEQ ID NO: 23 as a revexrse primer for modification
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SEQ ID NO 17: 5'-cttgctcacgccagcgaagcagca-3' SEQ ID

NGO 18: 51-cttgot cacaagagcgaagcagcagcc-3' 15SEQ I D

NGO 19: 51-cttgctcacgat agcgaagcagcagcc-3' SEQ | D NO: 20:

5' -cttgctcacaacagcgaagcagcagcc-3' SEQ I D NO 21:

5' -cttgctcacgggagcgaagcagca-3' SEQ | D NO 22:

5'-cttgctcacagt agcgaagcagcagcc-3' SEQ I D NO

5' -cttgctcacgt gagcgaagcagca-3' 20 SEQ I D

51-cttgctcacttgagcgaagca cagec-, 31 Ig

151teet@as¢aepv@%g?6%aag% geda? -
b

5'-ettgctcacgtt agcagea |
f@fl%’f‘t%tfégaf%a”g&gga%cagcagcc Sle%%%el D 1

(RefbLOAaREChhadsgaageageagl 2596Q | D NG 29:
cttgctcacgcaagogaagcagca-31 SEQ | D NO 30:
5' - ctigaiGagt sh agidgeagchguEgec c8nSEG 1D RO ge nucleotide

51-0ttgctcacgt aagcgaa cagca cc-31 SE 3 icati
s@quen@gcqfc@@@caag%ag caac% STERFT qﬁ%ﬁo’% foaification

aa a a il r3diing a
g’(ﬁca gccge gcggagg‘?\&%&&l F%I\JIOEBQP ?

ém%t BESCAGAARTR RIF GagUeageacSTeSEQe DaROPSE: inserted
51-Ottgct eacgccagoagcgaagca-3' 5 (2) Construction of a
HetReexpeess rgdb&Rary vector for inf ectl on

t roduct Each of the pl 0 »
ExanpPe ATTR P8 o ERLEAH T AR T S EGORI 15

obtain a L0frag ardsd Blﬁzértﬂ&ﬁ &bﬁafnaad:mn
ef‘?%gné %gséfl s HQ:)\LgAat ed tgntﬁfﬁue pl agm d pBl 121

J(rGecmlléamgrfgcmldogcm\IunﬂmebbAEﬁ%ﬂZ%plasmld expressing a

previously-digested with BanH and Sad i to obtaip a

higiany prettor 9l HBAEY dprEesi n At AEFEN ISl 1 n

whi ch GY1SP and (;Eg are q Eectly i nked or one or two

S 4 Pas e ST N3RS CiBhet ween GY1SP and GET.

Exanple 2. |§ﬁsb§1€£nﬁ'£o%9é esSiORting retoms nanteotide

tobacc cu red

seqguence of SEQ ID NO: 26 as a reverse primer for nodification

) 28:

in the first-round PCR, is obtained a plasmid expressing a
fusion protein in which an asparagine residue has been
inserted between GY1SP and GFP.

By using an oligonucleotide consisting of the nucleotide
sequence of SEQ ID NO: 27 as a reverse primer for modification
in the first-round PCR, is obtalned a plasmid exXpressing a
fusion protein in which an aspartic acid residue has been
inserted between GY1SP and GEP.

By using an oligenucleotide consisting of the nuclectide
sequence of SEQ TD XO: 28 as a reverse primer for modification
in the firat-round PCR, is obtained 2 plasmid expressing &
fusion protein in which a lysin residue has been inserted

between GY1SP and GEP.
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20(1) Introduction of GET expression plasmd into
tobacco cultured cells and sel ecti on of reconbi nant
cultured cells An expression plasmd prepared in
Exanpl e 1(1) was introduced into suspension cultured
tobacco BY-2 cells by using a gene transfer system
(trade nane; PDS-1000/fle System 25manufactured by
Bi o-Rad Co., Ltd.). The preparation of cultured cells
for gene transfer and gene transfer manipul atiaon e.
condugt ed iagcor diligones e TrRo8 BT P HE g? %fe MctEbEide
(Experinmental Study ne_ Tr f i - alodVet hedion
spqueng ¢l cFR ﬁ%ﬁe?ﬁoﬁs- ,a %:lzfﬁﬁg%e %[[(Eer]iﬂgi?ﬁl{egﬁi ng,
5228 %ljt Stffﬁum-?c]&, BR 4% A8ka a plasdlily eepfasirg &
ays after the gene transfer manipul ation, cultured
celbs Mese ikr anshierged opticeimenpdiided VS Feel uinSEvEed
sinorganic salts (Mirashi ge and Skoog, Physol. Pl ant.
Het962F WOISP 882 @P473-493), 3% sucrose, 1 MN 2,4-D, 1
ng/L thiam nHC1, 100 - b E0ng 280+A8/ducleoctide
KH2PGAY 'oriar Bi %%19?6’[% iy kcg%i!ﬁ%/ci n and sol i dified
WotRr0e8% agey 18ngoCWot uEed ievetie daitenmtfo23med2B@Tion
for 1 nonth to select cell nmasses resistant 10to.
deanany einst-FoendeP@rt ¢ cbfhinaks sepliwpe! GFPEGPRADA a

modi fied M5 agar medi um contaj ning _2 . d
iy BFAL 0 1ansbhdt 28 RegkYgr O\fmlg‘g%;‘%slr_rgg%gs”\b\seerrge

transfe t.Q ,a esh nediumw th the sane

%edcﬁiﬁgéli F?g% aglrclid(;tE en another culture for 3 to 4 weeks
was fypt herngpenf or ngshiolieoei do @stsabEish dBEeoNE Hititlde
cell strains. After 2 weeks of rotary culture %&'If%gation
obtaingedot bl IOr HPhs? Was Pef #OF TR Fri™a" nodi i ed

| i quid _nmedi um cont aj, ni n : : i slsAnt he
a8 TP ISCTAL 140 PO ahct ReF 3 aeeie e

gt yr e was; perd Qraed 4 nyackhash-smdiuemhendeyent hessaied
conditions to 20purify the reconbi nant cell strains

vty estrabiivl Bz eartch&fgrowt h of each cell strain.

Subsequently, a rotary culture of the.rec I.na :
St rat S WS perT G RBU LS O AT R P G gyt
wi t hout kan [ nd e ” Iilde@NSor andiGi3ation
?%qlﬂg%egogf e%%ﬁﬂ;tqg. §£ 441 %@RFE Q@l'iﬂtll < ® a

in the first-round PCR, is obtained a plasmid expressing a

fusion protein in which a tryptophan residue has been inserted
between GY1SP and GFP.

By using an oligonucleotide consisting of the nucleotide
sequence of SEQ 1D NO: 33 as a reverse primer for modification
in the first-round PCR, is obtained a plasmid expressing a
fusion protein in which a phenylalanine residue has been
inserted between GY1SP and GEP.

By using an oligonucleotide consisting of the nucleotide
sequence of SEQ ID NO: 34 as a reverse primer for modificatlon

in the first-round PCR, is obtained a plasmid expressing a
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25were transferred onto a fresh nediumjust before the
cell growth would reach a saturated state to

subcul ture (2) Analysis of GFP secretion anmpunt in
reconbi nant tobacco cultured cells GF2

secreted fromthe reconbi nant cultured cell obtained

as descri bed above into a culture nedium and G-P

accurmul ating in the cells were quantitatively nmeasured
by using a Western 5blotting nethod and an . .
fBTYROSE B dicn@nrmet hid at eecate uleatidut hendecpéyFoe residue
amount of the G-2. Wien t he owh rate was

Haver BAST P X pEaeht iy ChsS R %Sg%'of a rotary

cul ture of. the reconbi tunedscald S 20e Mudfeotide
t he céyt‘ﬁ?len 38 ?glc%\?}élr%ggggﬁ%g gé&t%ri fugéed at 8,000 10
Lamder 4P dignabesoatsy gemut expersat peenand cobrad nidagion
cul ture supernatant and cultured cells. The culture
supReNat ant- wasdc BBk eritsr abkel by @sPRSHLICSHPrEriyy 2
filter unit (trade name: Centriprep YM 10 :
FTeraBERFed by KPEFT For&¥ER° T%)s&.csueu%/{l%lal} e Vol Ume

of 4 he Rupernatant YAs.d edugesh ey iabouhd 148200 of 15t he
original volume, and the concentrate obtained was used
as a eRdiumd Eactl ogonifiectidis redicting of teqngelpstade
frozen with liquid nitrogen, glass beads (dianeter. .
s=@8rcs 0f SSEANYIDONOE hdd Bné WeTgHi® RS PRe %’eﬁ :‘T“%\%‘éuhg%"t“on
and 30Q.1.11, of buf f : Ribhes
tR1 e %éf éé“g%%“&ﬁ‘ d BE’?’ a {] ﬂ%ﬁa ?ﬁ%& 2% g%%g?né? U(gxg(l%r%ad e&1
%?{:ﬁ:;n '}4:2-8%{% i Mk 3Q0: Rkt ast i edivey afli AGEN yCong

After the obtained ground product was
eentdud hged laterl 537000t epmetaredCGY BT 506 Alites, the
super nat ant was recovered and centrifuged at 15, 000

Pl LtatiCad’s or " BHPAEEEICTRE 8P At ant was
g$$QM?&ﬁg @pdS“Qﬁﬁg@%cébéga@%@bga?@%dci =acion. An

guot of each fraction was collected and was
subj Beted 1bo | rRASUE esEMt ot ot hecprwtusion 3
concentration by using a protein coloratign reagent
GEQ atle NYage: Bl @tﬂa@tpﬁ@)‘%@%cﬁéﬁi}aﬁﬁ@cﬁéggent

Concentrat ?,
SEQ ID No:21:

5'-cttgcetcacgggagegaageagea-3"

SEQ ID NO:22: 5'-cttgctcacagtagcgaagcagcagec—3'
SEQ ID NO:23: 5'-cttgctcacgtgagegaagceagea~3'

SEQ ID NO:-24: 5'~cttgcteacttgagcgaageagcagee=~3'
SEQ ID NO:25: 5'-cttgctcacttcagcgaagcageagee=3'
SEQ ID NO:26: $¢—gttgeteacgttagegaageageagoe-3"
SEQ ID NO:27: 5'—ctigetcacatcagegaageageagee-3t
SEQ ID NO:28: 5‘»cttgctcaccttagcgaagcagcagcc»B‘
SEQ ID NO:2%: 5'-cttgetcacgecaagegaageagea=-3'

SEQ ID NO:30: 5'-—cttgctcactctagcgaagcagcagcc"««3'
SEQ ID NO:31: 5'-cttgctcacgtaagecgaagcageagee-3'

SEQ ID NO:32: 5‘wcttgctcacccaagcgaagcagcam3'
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manuf actured by Bio-Rad Co., Ltd.) and a bovine serum
al bum n preparation (manufacture by Sigma Co., Ltd.)
as a standard. The aliquot of each fraction and
equal volune of the reagent buffer (2-fold
concentrate, containing 2-nercapto 5ethanol,
manuf acture by Nacal ai Tesque, Inc.) were m xed, and
the m xture was subjected to a heat treatnent at 100C
for 3 mnutes, and the resulting m xture was stored in
srgeID THre 3t X b UF @& twas cappidaad e s e BEECPACE gel (trade
name: multi gel 11 Mni, manufactured fy Cosnp Rio
SB9. 1P HQY I and WS TORF ERTIOPREF e3Ed under current of
regek, Lo s b2 ehegkd eresi s buffer
8%82 ?@)%%S:],S'Zé mé\}%é}?§§%2ﬁ%gg yc(lg n%;mfor 1 hour. A
sreconbigrary: GFR-ttkacturastagya@asr-Ri o Co., Ltd was
el ectrophoresed as a standard for protein content
determ nation. After the el ectrophoresis, the gel was
slowly 15shook in a tranfe f.ef: 5508, 48 MM
i §?X%1©r‘1ﬂgll§f‘y%€n ,%O%%%?%gﬁgl Elé%)gg%%%t enper at ur e

s oM Ht-83uc@ith then was subjected to
el ectroblotting by using a Trans blotting SD cel |l

manuf Bethuredd thy BiasRdd Goscribed. 1atFapyer of 1 Hour
to transfer proteins from el .to a BVRQE ne
WGFFgaeWM%HF‘%W%H%‘?P%a&H8#05%%%?%& k[%'; kﬁfr@\?}gor e

: d. f & eredhen PRIy ARRAVES ashed 1wi thysed to
ﬁ\%n%gﬁlﬁlﬁ% bé??@r‘g%'l%% b]affer cont ai n? ng 0.1% Tween) for
R B ALLES pHThel mepdmane hasesiion Pusheo kb4 48 dashi ng

buffer containing 2% of ECL Advance Bl ocking Agent
Rurariahaky uHae sy GE He dPFRES Y S5C) t?dO.C% For %1 25hour

at roomtenperature to pe L.acki Ng.uhich GYisP and
"§i?5§§qgt‘?ﬁrﬁ”§f SERE“Henbr gnég%cgﬂ \%arks%ﬁgght :\[/kvlgcehlv?/i th aS
yashi-a0sbridar, fionk& dimuhessr and thénoidcinms agkoigerted
shook in a 4,000-fold dilution of G-P Epitope Tag
waneeactuk s dmd AFFinity Bi oReagents Co., Ltd. with

Can Get Signal | nmunoreaction Enhancer Sol ution

manuf actured by TOYOBO Co., Ltd. at roomtenperature

g)ﬁarmpﬁgrrgi nutes as a prinmary anti body reaction. After
the rane was washed with a washing buffer once for
ZndiyRukest ¢ e&pkession in recombinant tobacco cultured
cells
(1) Introduction of GFP expression plasmid into tobacco
cultured cells and selection of recombinant cultured cells
An expression plasmid prepared in Example 1(1) was
introduced into suspension cultured tobacco BY-Z cells by
using a gene transfer system (trade name: PDS~1000/He System,
manufactured by Bio-Rad Co., Ltd.). The preparation of
cultured cells for gene transfer and gene transfer

manipulation were conducted according to a method by TIDA et

al. (Experimental Study Gene Transfer Experimental Method 1 -
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55 m nutes, and once for 15 mnutes, the nenbrane was
slowy shook in 5,000-fold dilutions of ECL

Anti-rabbit 1gG Horseradi sh Peroxi dase-Li ked

Speci es- Speci fi c Whol e Anti body from donkey,

manuf actured by GE HealthCare Co., Ltd. and

SPr ot ei n- HRP conj ugate, manufactured by GE Heal t hcare,
with Can 10Get Signal | munoreacti on Enhancer

Sol ution, manufactured by TOYOBO Co., Ltd. at room
pheADEr @tethent tiod- heurnascells Eoghdegyirant itB8dy Veol. 4, No.
reacti on. Subsequently, after the nenbrane was washed
ltheeet1i4%s with a washing buffer for 5 minutes, The

e ane u . ect d [ | tr| 9&1’1 ulation,
usi n hr@ﬁﬁgA‘g@ginc%J%V@gf?%ﬁ&gfg%?i@ntég%esta%ct [ onb%((i t
cmpufactuned byrlkrHeakéhear en€o.a daddd fied MS medium (MS
chem | um nescence detection device (trade nane:

iGhend Dot sXRE: Miweadsara BYFoBP o- iddo. P11t ) 13hRe

an image anal ysis software (trad Te; Ity . _
Vﬁﬁnu%%@tW@é“%%’Bi CERARCES S Lt Hﬁ )?’Zagg)’t %egg%ﬂgr%jll%?m
Rt engj t %(%%@Sjr{@%%i?dzoo /1, KEfpD,f hendhumg 30 mg/L
HFrléc?(?oﬁ%o/f the each reconbi rTgnt tozbaf:co cul tured

o@ekhBahywhikal ddie qulfasdi e rSUME 8585:GY E8R- GFPpured in the
p513M355- GY1SP S- GFP, pSUM 35S- GY1SP M GFE, or .
deSM 8B5S GY18FALOFF: el thedR PRtSTUGESY, "aP EigAaF B "
OFT_having a K | | Rk cWeh Olr68Sn 4
tHefdeied agwwh%g%etggééésﬂegcr%t@i %ﬁégﬁﬁtg of OFF per
ik ki Ld ey a0k r Chiddiliine cvAsa Dalmgukad eds As <. 4angnfom for
pSUM 35- GY1SP- GFP i ntroduced cells, 20.7 ng for )
apSUMe B55-B¥XSF & OFT ciehi r oaitiesd “eEF | SLanFgeIrRg fo2 Fresh
pSUM 35S- GYISP M GFP i ntrpduced cells, an : f.0
BN 358 ISP A GPTP  bled Cor TS AR £ ons TRgSaror
F 8Uk T Sacidd w%stﬁﬁertme&eme&@I 09T apLOBI NS

were secreted out of the plant cells. Al so, each of
stehemb atdos cefl 1 OFEratots . defftaded veslorPisaeiafed ibufigset
cal cul ated as _17% for pSUM 35- GY1SE- GFPa imntdﬁggg&

thgl pPeta I £68 L pSR IS SYEY 1P SRR Y Sidsd EelT s,
49% 5oL B £ 30 tyodugafy €Al lis, tARdIR8%mt
]#8?&8éﬁﬁ%@%@ﬁ%ﬁ@%@%@rﬁ?{%dﬁgd cells. Fromthese
Jesul bsc bt eoulgrheneemed Hatearsiat endedre was

het er ol ogous protein was extracellularly 10secreted
pRIFEALGYE SP s £ f Ak atpckignt Héd%tté“reoﬁé’ﬁﬁué”]ﬁjrl&tl8f‘ﬁ, “Ynd
alsg i, has a greater n ) a j i.el.d
Huﬁégﬁei%ef‘ orie<§§’ggén?)?totcee’ltl§[ \%?F%%nuét %§Ey¥ ae%%%%ae%/ :tglﬁ %ﬁg‘ﬁ:h
ANean 1o aGkd ks, i nserted between GY1ISP and the

het er ol ogous protein, conpared to the case where GYLSP

i s di @etdgrehichked: totehe ¢Shater o ofbus Picréppnt cell
Exanpl e 3

strains was performed in a modified M8 liguid medium without
kanamycein uvnder the same conditions, and 0.3 to 0.4 g of cells

were transferred onto a fresh medium just before the cell
growth would reach a saturated state to subculture.

(2) Analysis of GFP secretion amount in recombinant tobacco
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Construction of a secretory |ipase expression plasmd
To express Candi da rugosa-derived |ipase in a plant
cell, 20an expression plasm d was constructed, the

pl asm d containing a DNA in which a DNA encoding a

gl ycinin signal sequence for endoplasm c reticul um
transport and a DNA encoding a |ipase has been |inked
wi t hout causing a codon frame shift. (1) Construction
of a secretory | i pase expression plasm d 25The
chbieest f8é'Sequence of SEQ ID NO 37 was desi gned

based. an_Lh fAC GURPEE: rCenBankedaeadsboreined
NurrbgGrE%Pif)%%ﬁt)ae@ ?gaan%}%dz%r ugosa-derived lipase b

aéeh@‘&émgdcm ih@obg dmiftairedms iim phanﬁf’%owwvia@@g
and DNA having the nucl eotide sequence was Western
isyntdesildedve Fherveyit heshvAdd DRAEWES PHsBrt2Y between

the BanRl site d_the I t foat B8 PhBSade the
b&?%i‘?ﬁ\l“(eﬁg Cp&"eé‘“’?&k‘%&a Ef‘gblrﬁect%) %o obtain

glcgk %;lﬂglgg@ JB8 te@ntakni ng a nucl eotide sequence
enco Ing Sthe |ipase with nodified codons.

was petdrorhedgbywtlsirage t wes mnéeﬁ?W@YNZ‘?&n?%t’a%ui R
tenpl ate, and an oligonucleqtide cansi

nraol B0t cﬁer§éa{1&éerJeLté‘FeS% B Kerogptily S thrdd@elis,
[ cl eotl onsi_s n@@A@@tﬂ edSsefurmoe

Zg)f %EéJ ag'%prlyrerg%é%eg Eﬁgl ify 10§qDNA

AhegEENM o f&avmees 2athebonSt tepanduae Sank [okgiagaed a culture

respectively at each of the 5 - and 3'-end of ttant was
furegmentnt Fos thetRCR calbrNA PBPYRRIEEE FHPALEE WA

KCOD- Pl us, manufactured b YQBO é,sr%
aeaeBRi T s 1514 (e PG e ver s e Tl 1 g, SRk

t 094G £9F 2 2w UL £ 311 11abb paveth bth:&o “until
é%lc%%%ggfggﬁofo%Qﬁ% fgr 30 )geclonds 50C for 30

ﬁ%%dame&mﬂt&&Csﬁmr@@aseCEﬁﬂsredalﬁédf%‘PI‘HWé’& By200 of

i ncubation at 68C for_ 3 m nutes. The ed as
ﬁlr%@ﬂfemn@\laefod&ifﬂ?f|@Hift1h6mcf)ﬁ%erfter§€f3l A sorf ‘f. orlélm\l@3

S B PR 41, O g
x%.ocﬂoi@g@l@outﬂeben)  gBoh ualaedpurdfanede@m 15 dndnf Wals OF
1ﬂ;§iizm weight as the cell weight and 300 pL of PBS buffer
were added, and then the cells were ground by a grinding
apparatus (trade name: Mixermill MM-300, manufactured by
QIAGEN Co., Litd.}. After the obtained ground product was
centrifuged at 15,000 rpm, at 4°C for 5 minutes, the
supernatant was recovered and centrifuged at 15,000 rpm, at
A4°C for 5 minutes. The supernatant was recovered and used as a
whole cell fraction. An aliguot of each fraction was
collected and was subjected to a measurement of the protein
concentration by using a protein coloration reagent (trade

name: Bio-Rad Protein Assay Dye Reagent Conceantrate,
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by using a gene cloning kit (trade name: TaKaRa BKL
Kit, manufactured by TaKaRa Co., Ltd.) to the SmaT
site of the plasm d pUCL18. The |igation product was

i ntroduced into conpetent cells of F. coil DHba
strains (manufactured by 25TOYOBO Co., Ltd.) and
anpicillin resistant strains were sel ected. Nucl eotide
sequences of plasm ds fron1the sel ect ed resistant
strains were analyz a reaction kit

TRIEE6tHEed sté'qﬁéﬂc%a‘gr?ﬁ "ys Ed e ® nAnE: neBseWm albunin
5 i Kitq . yanutagt i ed-dy

Jﬁgﬂ%gg% os%?#gﬁsg%aigge%?n& Bry g%% a nucl eoti de

sequenae anahipzest (dacadEraanton Aﬁkﬂ Poism«3100e Gefdttiec

Anal yzer, manufactured by Applied Bi osystens Japan.
TRAPENE| Puffen| @saPid HEVICRE - BRTS rntcé’ﬁééan%@l“%ﬂ:ﬂ%to

ence was. di gest.ed Nh
%@%&" édmﬁnﬂfabctg‘ kﬁﬁl&}g‘fcalaianeﬁ% Cgﬂéogl ng A poI %@%%{%I 2
4 WRikeN -2 éﬂ ' GS;&@@&&'L&% Qa§e£>r_ee&e%u§@dt t tlh@%ﬁrﬁo&ozi
termnus of |ipasé. The |ipase-encodi ng DNA fragnent

masitiass ephe diize treeeht it mNhéPr%l‘taeﬁ aﬁ@r%elrsa@er sThFe

of the plasm d pSUM 35S- GY Iac

BRI ¥ ﬁﬁn"l‘pﬁgﬁ gsw%s% G%% I{;’rgncd{'l I[r?g a-
Q41 %Mfﬁ&nr@d 'db%m%eﬁwt@o ha%t@eﬁrhamsﬁet ed
et ween GY1SP and with the | pase-encodi ng DNA

i1 agieRhotOs@btabiar t her yalras ot d3p SUMpB5 Sy @Y LiSP the SDS-FAGE
S-Liplsoy (Fig. 5) containi ng the nucl eoti de sequence
ﬁGQEQphDrmS @Gféﬁﬁ 105 FBSsi iy "W £E8F ont I SMePrYTiRe)

h seri.ne resi.due_h b Y1SP
anrd%] Ihﬁggé Aséi (I)r%n'%%)j @?g,rﬁa‘%{béaﬁﬂé&%)}[’%@ﬁg%% %% '
%Aééw E@@ﬁ@éﬁ&@%@l CEAAGT GT ECETAACCITEATACGATT ACRGEACTT
TATCAATEAGBCATFOETCABRAT T eCTI T GCFEABCCACC PG T TEST AACETY
TAGATTCA 20

AP AT T PACH AT CACT A TS CABARETTTACT TCTTACG

%%ECCZO% methanol) at room temperature for 15 minutes, and
TGCAACAGAAT CCAGAAGGTACCTAT GAGAACCTCCCAAAGGCTGCA

IEFGAECTsubjected to electroblotting by using a Trans

TGTGATGCACTCCAAAGTTTTCGAGGCTGTGTCTCCTTCATCCGAGGACI%Q;T
TPASD cell manufactured by Bio-Rad Co., Ltd for

AT CLCACROCAQCT BAACCAAGECT O SAARETI GRATT TARGETAT

ngmﬁwmm&aam@ﬁm&ma ).
NN ERGETATCEGTRARCEAATCAT FCATGT TCAGTGARY TACESICTERETTC

P OGEABET GTEARN T AN GRRECH R AR O REEPFRAR G

NEAGAGA ok in a washing buffer containing 2% of ECL Advance
orT ATGCAATGCGGT TGCAGATAATATTGCTGCT TTTGGAGGT GACCCTACC

PNAGGEGACAgent (manufactured by GE HealthCare Co., Ltd.) for 1
TATCTTCGGAGAGI CCCCAGGT TCTATGICTGITATGT CACATT%T TGGAA
leaTadaseom temperature Lo perform a blocking equently,

%92@%%%1 ANGCGTAALMCCACTCT TLCAGACQTGEANE TAT ECAATECTGETG
1OGTFGAGAEGCAGEFCAT GRAATCIACSCE AACCAGA T T T TTGATRTFCTT &C i on
TCCAATCC o |

TEGAFGERET s GRAT eemA e FACE Y TEEOPFACCEET SIHSraGPcheny
CACACTTG

AAGATGCTACTAACMI ACCCCAGGATTCCTCGCATATTCATCTCTTAGACTTTC

ATACCTT 29
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5

CCTAGGECCAGACGGTGT TAACATTACAGATGACATGTATCCTCTTGTGAGAGAG
GGTAAATA
ToCTAATATCCCTGTTATTATTGGAGATCAGAACGACGAAGGTACTTTCTToGG
AACATCCT

CACTCAATGTGACTACCGAC GCTCAGGCCAAGAGAGTAGT TTAAGCAATCTTTCG
TI CATGCT

Tc AGATGCAGAAATTGACACTCTTATGACTGOT TATCCAGGT GATAl TACTCAA
IR TECER Can Get Signal Immunoreaction Enhancer Solution

A A AT T T MAQSCT C CACTOACHAT ARG ARA TITIOAC

- - AT BECCTHAATCART ACAGEGSEG
&@Q%%CE%TA%@ TERACCETCRGTAGHOR

TAT TGERTCGTRECAANASAGET PuCCEETERC: CAGTECTRTaGAACT I A or
TCAAACGA
mmwthw@x%wﬁmfér@@@?mﬁd‘%ﬁ%ﬁﬁﬁﬂé&
TTTCATTG

R UM AT AR AT ST R CE T ARG aaocTG

BAMACAGAsH Peroxidase-Liked Species-Spacific Whole Antibody
TCCTOTTCCCAAAGT OGTAACAACCTTATGATCATCAATGCTCTCGOT CT TAT
ACEC@BEAReYy, manufactured by GE HealthCare Co., Ltd.

TRCPICGHET GRGAGSTC: 51 GROCLD NG o ot (omzs Sridhan

CEIGGAACTCCAACTGTEFCEAA s Bk 1I8RQ hdh N@c39red b
g‘ﬂ' %%CACACGAAGAATGA@%A%ATTAGACE 31 SEQ I D NO 40-

BOYORG Co., Ltd. at room temperature for 1 hour as a secondary

ZOCIBASCOATGGCOAAGCTA(JI [TTTTCCCTTTIOIT] ICTG()U 1 C‘AGTGGCT
J@@?ﬁi'mactlon Subsequently, after the membrane was

AT ENAGT T TETAGRGT AT ADCATTACTRGAGELMGIE
@g&%glw-g@q %%EEO@JJ TG T GASDCAGGEGL TEGTAAGCTEAGAT

ECAGTFRCCTEACE MCODATCAGT TGAEGOTCADRNCIEAET T ETIeaEAERA
TCCTGCAT

B AT CEAGAAGT ACCT AT ARG RR B R AR BT A FER

d by Bio-Rad € Ltd.)
1%%%&%/&0% R S e IS A GRACT CTDTDACTA

EIWIGF_E\age analysyb software (trade name: Quantity One,

GT GAGBOCACCT GGAACCAAGGCT GSTCCAAACCTTCCAGTTATGOT TTGCATC
TITEaaEred by Bio-Rad Co., Ltd.) and the signa tensa_
AGGTTTceAengGGTGGAACTTCAACTTTTCCTCCAGCTCAAATGATCACTAA
GrETATY G ©

CTATGGGT AMACRAATGAFLEAT I GAGHGAAT TR CEGEBRGESTT GATGGE
GATTCCTC

GEAGETGATEAGAT TAAGGCTGANGGTIGAGET RABECT AT T RAAGACEAE"
AGACTTGG o ]
AT CENNTCECFT AR IRAP AT TG PP e BT EREACT ACEARGET

I, te

cad, a8 nal of GFP having an appropria
PO A o AR e PP P b e P P TG
@ACRCAN]r weight was detected. Bach of the secretion amounts

AC TTATAAGGGTAAACCACTOT Tc AGAGCTGGAATTATGCAATCT GGI GQT ATC%
@T(}i@ﬁ"ﬁ@e5mllllllter of culture was calculated a ng Lor

fé’@x%%g AR AACGAT LTI G A CLEGT 16y 1 s

TT% Tﬁ %T;@@@%@f@T QLT TEYTTAGBBHT OF GROCECAGAGREAC

GOTACTAACAATACCCCAGGATTCCTCGC ATATTCATC=TAGACTTTCATACCT
TCCTAG

GCc AGAC GGTGTTAAC ATTACAGATGACAT GTATGCTCTTGT GAGAGAGGGTAA
ATATCCTA

ATATCCCTGITATTATTGGAGATCAGAACGACGAAGGTACT TTCTTCGGAACAT
CCTCACTC 10

AATGTGACTAC CGACc GCTCAGGCAAGAGAGTACTTTAAGCRATOT TTc Gl f f
GcTTCAGA

TGCAGAAATTGACAC TOTTATGACTGOTTATc CAGGTGATATTACTCAAGEE TC
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pSUM 35S- Li pl soy (Fig. 6) expressing the lipase to

whi ch GY1SF was not |inked to. (3) Construction of a
| i pase expression binary vector for transtection Each
of the plasm ds obtained in exanples 3(1) and (2) was
digested with BanH and Seel to obtain a DNA fragnment
5containing a |lipase coding region. Each of the DNA
fragnents was ligated to the plasm d pPl 121

previousl y-digested with 8anEl and_Sad, to obtajn

BitFaryco@ctor Spl A8 1 SpBe- 385-RESBS S FY Hiks6yCt i g. 7)
EXpressin f usi telp. i a; Sgfd N L.du
U E R AR ol

HQRIBAB Yo VE Gk cPhaSH ¢ BBty 355t lupl s0ytHdirganB)cells.
expressing lipase to which GYLSP was not |inked to.
XY, Peeparat ithie obtiewt iofr 8BBi 2ol drasedantisEFfnpecreted

Pl asm d SYN224-7 di t j.t an t.0
o 58 FHlﬁF%ﬁﬁﬁ- %&%ﬂ%ﬁa %ﬁﬁfgﬂa%wﬁgﬁ%ﬁﬁo‘éagég 4&%5'
LnedsBNA o agnepts vae i psesdrddetvween Banth - shdum-
é;lg‘td% E‘r‘ln L?TI ssist gggfg pEI; asm d pQE-80L (rmanufactur egls%y
QAGENsPne-J7 it anebbabdedplcasis d axdpr3dssing rEWM-FageCtiEr
whi ch histidine-tag peptide was |inked at the
IfifFoineredurdd cThés expraBsiitfeplasii b mas could be seen

Oi ntroduced, into . the E. coli JMLO traj
ings POTI PRChRT LI oRFoPFal te tag bapt Al afe
Jdkednase P Wyikireds f 1 Qmetines ot aimed rb L agsfoprpte B, and
coli strain. A rabbit was inmunized by using the
Purd fikedaproteieatas wndmcvgen e dsantisesumt (REE
TECHNO GLASS CO., LTD) 25cont ai ni ng, %nti -1.i pase .
BEHETBO YO WA T SBEAP gt hout any degradation wien onie amino

acid ie inserted between GYLSP and the heterologous protein,
compared to the case where GY1SP is directly linked to the

heterclogous proteln.

Example 3
Construction of a secretory lipase expression plasmid
To express Candida rugosa~derived lipase in a plant cell,

an expression plasmid was constructed, the plasmid contalning
a DNA in which a DNA encoding a glycinin signal seqguence for
endoplasmic reticulum transport and a DNA encoding a lipase
has been linked without causing a codon frame shift.
(1} Construction of a secretory lipase expression plasmid

The nucleotide sequence of SEQ ID NO: 37 was designed
based on the amino acid sequence (GenRank Accession Number
P20261) of Candida rugosa-derived lipase by selecting codons

to be matched with plant codon usage, and DNA having the
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Exanpl e Anal ysis of expression of lipase in

reconbi nant tobacco (1) Introduction of a |ipase
expression vector into tobacco and sel ection of

reconbi nant tobacco Each of the |ipase
expression binary vectors prepared in Exanple 3 (3)

was i ntroduced into tobacco through the 5Agrobacteri um
i nfection method. The transfection was perfornmed
according to the nmethod by Uchimya (Pl ant gene
TreEAEphl 4 iSeuRBABalaS MEPH %P%%ﬁd'pr?ﬁﬁJ@WHEh?$%ﬁ%§ggﬁﬁcwas

pl an odansha_Scientific Ltd. . .1999; 41 te of t
ﬁ@@ﬁ%‘?ﬁg?el 83t ?.]aeaggiclhszo?eIaglgaé;eige%pr}delggi on %ioriartg?e
OGO Sp MBS etk Qdueed 10k NENAGr abacted.iu obtain
tumef aci ens LBA4404 (nmanufactured by C ontech) and the
plesubti SigNazdaist eoted nAgr obactadeictirie etdBiepepecncoding
cultured overnight _in an LB Iiquid medi um contai ning
SFPoAGPEIS Pt BRYETIFY TO6RYFL rifampicin, and 25 my/|.
kanamy cj af,. dj { ffpommasgpidcd kyngad i ed a
tobag%oyﬁ%( ?cg??g§§§¥%%gsﬂ%¥%frain§SR-1) wer e di pped

i eph Bee pVEIdiaght 1 Cydrivie ot plantced ioniMd aahenpaiiamtide
(M5 inorganic salts, MS vitamns, 3% sucrose, 0.8%,
zrgmefcai oh FOLTRYIQ: RfpREAatere ‘4OBHF LAY CRAP)S Ry ©F

.0 L bepzyl adeni ne ( d, .and_t Ul tyr .
Sitaanot Frioh e CERNSTTORE 50030 F8CT by b1 LeY
dhpse renbdunedabeal diges were mashedavt tditst eebpéaadely
water, and cultured on M5 agar nmediumw th 0.1 ng/L

dMARack. OFf ngiel 5BA, aadd '5@0dnyf Ltiveffotarenie addedtiforfCcR, 2

days to elimnate Agrobacterium Then, .the cultur
PO PolaRE ora eranerer S0 TE B AGAPERGIION W T D

/L O /L. BA, ! Ot axd By <aREr 4 QR
%%FLngﬁéﬁ%%iﬁgg d%ﬁff'%ggéu t%f%ﬁgﬁgtﬁi%?%§¥mdisis

Mas opekt of e £ 9bn 2 oeBss by ot manstes f ifMmg 1bhem o 30
fresh medi um havi ng the above conposition every 2

svedks tach nttuc @480vient BOi sersorbigddPAY: for 30 seconds, and
68°C for 90 seconds; and followed by incubation at ©€8°C for 3
minutes. The amplified DNA fragment was purified from the
reaction solution by using a DNA fragment purification kit
(trade name: MagExtractor-PCR & Gel Clean Up, manufactured by
TOYOBO Co., Ltd.), and the purified DNA fragment was ligated
by using a gene cloning kit (trade name: TaKaRa BKL Kit,
manufactured by TaKaRa Co., Ltd.} to the Smal site of the
plasmid pUC1l8. The ligation product was introduced into
competent cells of . coli DHBo strains (manuf%ctured by
TOYOBO Co., Ltd.) and ampicillin resistant strains were
selected. Nuclectide sequences of plasmids from the selected
resistant strains were analyzed by using a reaction kit for

nucleotide sequence analysis (trade name: BigDye Terminator
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Adventitious buds were transferred to and rooted on M5
agar nediumw th 100 ng/L kananyci n added, to raise
themto young plants. The regenerated plants were
transferred to potting soil, acclinmated to the

external environnent in a 5growth chanber, then grown
in a greenhouse. After growng the plants in a
greenhouse, seeds were harvested. (2) Lipase
expressi on assay of reconbi nant tobacco b{‘mestern
.0t Evate stdnedc 0L iKids emexpiasdasddi by tHE 1L 88 bt aRE™S

t obacco obtai ned as descrjbed abov S t i}
{980 ght heddtier A7 D1 DS ﬁogfé%ise uﬁgg al ni ﬁggﬁefékﬁfe

MeQC]@ZHPim% BOBRCED el Akt SEe0f AbOUaRuZea DS qupleed
was placed in a sanpling tube with one zirconia bead

Huygreld MBanbal.td Amnuf sctpiredidyhaNiikigadd Torgnded
rapidly frozen under |jquid nitrogep, and ground using
BCHERRUNH o SFRF AL YRS (dtlﬁaate@%%?l R&F%r?ﬁq %aﬁ/& %’o%,“as
nuf act ur.e ' JO% Ryt Hoge |
%%3338 saﬁ%%%gé83@$gﬁﬂ%gm % rLffer,g ?ﬁggﬁ?%?ure ﬁg;
aenh bf 4gethatrcibd QO aspmeEor s zeni nut ese amig€, teéhwinus of

20supernatant was col |l ected and centrifuged at 1519Q0

Yipmstor BeMlabees-sicodEng M tHaI8eplerifst ARESRS between
ol l ected, The protein._concentratio : Leek L

T A i

' 18Ccted it QuEhnSRSHRAGEUMVESS-@IYNISP S-GFE
%ﬁ%ﬁf%gg%ggﬁgﬁiﬁﬁunostainingé As tthSDS-PAGE gel

5{daiadea nneonPAG AT inDahichid seaAueaxeUdeg bys been
Dai i chi_ Pure Chemnical s . Ltd.) .was.used In the
‘ﬁ%ﬁgrﬁﬁgla x

HHIB6Ey AT GR1DF A et "PRE proferhd P

%{éﬂ%ﬁ%@rtot aﬁ%b@ké_§¥§§m§@r?§®ﬁkgﬂéﬁbgg§Piglﬂiﬁ@ﬁﬁye(ﬁig.

was used as a primary anti body, an

5) containing the nucleotide sequence of SEQ ID NO: 40 and
expressing a fusion protein in which 2 serine residue has been
inserted between GY1SP and lipase.

38Q ID NO:37: &'~
GGATCCATGGCTCCARCTGCAACTCTTGCTARCGGTGATACCATTACTGGACTTAACGCTAT
TATCAATGAGGCATTCCTCGETATTCCTTTTGCTGAGCCACCTGTTGETARCCTTAGATTCA
AGGACCCAGTTCCTTACTCCGGATCACTTGATGGTCAGAAGTTTACTTCTTACGGACCATCC
TGCATGCAACAGAATCCAGARGGTACCTATGARGAGAACCTCCCARAGGCTGCACT TGATCT
TGTGATGCAGTCCAMAGT TTTCGAGGCTETGTCTCCTTCATCCEAGGACTGTCTCACTATTA
ATGTTGTCAGCCCACCTGGAACCARGGCTGGTGCAAACCTTCCAGTTATGCTTTGGATCITT
GETGGAGGTTTICGAGGT TGETGEAACTTCAACTTTTCCT CCAGCTCARATGATCACTAAGTC
TATTGCTATGGGTARACCARTCATTCATGTTTCAGTGART TACCGTGTCTCTICATCGEEAT
TCCTCGCAGETGATGAGAT TAAGGCTCAAGGTTCAGCTARCGCTGGACT TARAGACCAGAGA
CTTGGTATGCAATGEETTGCAGATARTATTGCTGCTT ITGGAGGTGACCCTACCARGGTGAC

TATCTTCCGAGAGTCCGCAGGTTCTATGTCTGTTATGTETCACATTCTITGGARCGATGGAG
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the goat anti-rabbit 1gG AP manufactured by Santa Cruz
Bi ot echnol ogy was used as a secondary anti body. The
menbrane, after reacting with anti body, was subjected
to col or-devel opnment using the AP kit (manufactured by
Bi 0-Rad) to 5detect the |ipase protein. As a
result of detection through the western blotting, a
relatively high level of Iipase expressi on was

observed in 15 nd|V|du
RGBT OBARROe 116 TR P 38 4B BT Bl Loy

dh%é&gf%g¥¥$A1@EQATdTEH@G@QA@EKGNT@W@TSATUmﬂmJTQSTTCCAATFC
IVI ual's 'of reconbi nant tobaccos wher

’P@GA‘I@@G’M@tmcmammmda@'é@CCTEAG§§EE§T%WPﬁ§%CIf%TG
the individuals, were seeded on nodif
nmmnﬁﬂ@Te@ﬁ$@@Aﬁﬂm§C5©A$ﬁﬂﬂﬁc§ﬁﬁ%%%%ﬁﬂ¢cﬁhgg?%gigﬁgﬁ&TCATACCTT
condltlons eRctor
TR 687 & LBPEet B e R e o0 1ol oy o cual e
YA%%c&@rﬁﬁt@r@GJzZGm@aAcdﬂsrespﬁ?segeeﬂgrcWQ\C@GAACATCCT

See agal n on kananyci n-added nedi a under ase
cmowbnﬂmmnsac%wmtGHC@@@C&%QQﬁﬁgﬁGQhﬁ%ﬁﬁﬂ?ﬁﬁGgﬁ%Eﬁ?Tng&SCATGCT

T s L e e e
g§§§%é4g' Quan, fealeh SEET5¥EﬁcTcCACAAiﬁﬁﬂ#EAGGAﬁﬁw&xﬂuaGTT@TTG

ne were see and a |l eaf disc of about 2 cm
%@éﬁ%éﬁﬁ@@&?@@ﬂ@&@ﬂi@@ﬁkeﬂcdﬁmﬁtaygCEﬁA&mﬁﬂTTﬁ§a¢?ﬁgTGﬁ@ﬁgaaae

RNA was extracted fromthe |leaf disc b
pmpcmmfr@scmw@quw@C%QT@?&CH%% «%@%@&@rﬁ’u@cmmg
ni manu ;
%ﬁgﬁ'@’g‘fmg&spB’&\i#&%gggé?‘ln%e taF Rmﬁ@wby RYREC ngscarTTCATTG
%Q@AF {HdB%%b%ﬁ%éATdﬂﬁAﬁ@ﬁcT@ﬂmEGABe&emﬂ@ﬂrAAG@@GCCTGAATACACA
manur act ur e

by Toyobo). The quantification of %ﬁ _—
RNACYRS: penbo CaBEAUISICAY TR Bep BIATCABS PSR CCONAT A5 HC1e¢

tenpl ate, and an oI| nucl eg .
GRLERtT i Beg B IR SRe T iy e TR R ek ferTeator
O|I%% é‘%ﬁtlde consi sting of the nucl eotide sequence

gﬁ I'D No: 42 as prinmers, and using a real -tine

RGR apPgs afdis 5 ' —~GCTAGCGCTCCARCTGCARCTCTTGCTARC3!

SEQ ID §O:39: §'~GAGCTCTCACACGAAGARTGATGGRAGGATTAGAG-3'

SEQ ID NO:d0: 5'-

GGATCCATGGCCARGCTAGTTTTT TCCCTTTGTTIICTGCTTTTCAGTGECTGCTGETTLGE
P AGCGOTCCARCTGCARCTCTTGCTARCGGTGATACCAT TACTGGACT TAACGCTATTATCA
ATGAGGCATTCCTCGGTATTCCTTTTGCTGAGCCACCTGTTGGTARCCTTAGATTCARGGAL
COAGTTCCTT ACTCCGGATCACTTGATGGTCAGAAGT TTACT TCTTACGGACCATCCTGCAT
GOAACAGAATCCAGAAGGTACCTATGARGAGARCCTCCCAARGGCTGCACTTGRTCTTETGA
TGCAGTCCAAAGTTTTCGAGGCTGTGTCTCCTTCATCCGAGGACTGTCTCACTATTARTCTT
GTGAGGCCACCTGGAACCAAGGCTGGTGCAAACCTTCCAGTTATGCTTTGGATCTTTGGTGG
ACGTTTCGAGETTGGIGGARCTTCAACTTTTCCTCCAGCTCARATGATCACTAAGTCTATTG

CTATGGGTAAACCAATCATTCATGTTTCAGTGAATTACCGTGTGTCTTCBTGGGGATTCCTC
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(trade nane: 7500 Fast Real -Time PCR System

manuf actured by Applied Biosystens). For an interna
standard, the quantity of nmRNA of the tobacco

ubi qui tin gene (GenBank Accession Nunmber 066264) was
measur ed usi ng ol igonucl eotides consisting 100f the

nucl eoti de sequences of SEQ ID NGOs: 43 and 44
respectively as primers. As a result, individuals
showi ng the conparabl e |ipase gene transcription |evel
Jeierehtalaat rhoct herssrecredr AR CET - TIAESAE eA IR T5¢

D S e P Bl e d R AR Y PER R8s
%;éégggé%é%;é%g&g&g%%%ﬁ%éﬁg@?%%G%%%%%C%T%E?Tfﬁ%AACGATGGAGACAAT
e W
SR ESTTOaA T el COACEF TS EAGP BT BT IR T SR SRR TCCTGEAT
e S e i

g% %é %ﬁ@@%ﬁE&Cﬁ%@ﬁ@?&éﬁdé@AbAﬁf@mﬁdﬂwTTwa§CTTTCATACCTTCCTAG
Htidat'ed; "and extracel | ul ar apopl ast fraction and
gethclelrts TAX @etiACRCRECRCATCABE GONAITEd CAERGP A TG AR HA T CTA
the nmet hod by Boernke et al. (2002, P
355':@M)Gm‘é‘ﬁ?mﬂﬁ,ﬁ%ﬁ%%?A%?@AFES%Q%%CF&?@}P?Cgma/aél‘m%cmm‘c

s eyt
ARPHAL A O S L EE BBt TchDAS ET NI ABATGATAT TACTCARGGCTCCCCTTTTG
ACACAGGCATTCTTAACGCTCTCACTCCACAAT TCARGAGGAT TTCAGCAGTTCTTGGCGAT
CTTGOTTTTACCCTCGCTAGACGTTATTICCTTAATCAT TACACTGGTGGARCARRGTATTC
PTTCCTTTCARAACAGCTTTCCGEICTCCCAGTGCTTGGAACT TTCCACTCARACGACATCE
T CCAGGATTATCTTCTCEGTTCCGGTTCTCTTAT TTATAATARCGCT TTCATIGCATTC
CCTACCGACCTTCATCCARATACTGCTGGACTCCTTGT TAAGTGGCCTGRATACACRTCCTC
TP CCCARAGTGGTARCAACCTTATGATGATCARTGCTCTCGGTCTT TATACTGGTAARGACA
ACTTCAGARCCGCAGGATACGATEC TCTTTTCTCTART CCTCCATCATTCTTCGTGTGAGAG

cre=3

(2} Consiruction of a cytosclic lipase expression plasmid
plasmid SYN224-78 was digested with BamBI and Sacl and a
DNA fragment comprising the nucleotide sequence of SEQ ID NO:
37 was purified. %he shtained DNA fragment was ligated to
plasmid pBI22]1 digested with BamHI and Sacl to obtain plaswid
pSUM-35S-Liplsoy (Fig. §€) expressing the lipase to which GY1SP

was not linked to.
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Leaf disks of 0.1 to 0.2 g were taken from each
5i ndi vidual after 17 days of acclinmation, and proteins
were extracted according to the nmethod described in
Exanpl e 4(2), which was used as a whole cell fraction.
In a simlar manner, 5 to 9 g of |leafs were taken from
each individual after 17 days of acclimtion, mdribs
and 10maj or veins were renoved fromthe leafs, and the
| eafs were cut into 1 to 2 cmsquare |eaf discs. The
(Pafoapseectiiereof it i1 PREEed R A1 2DOP HIT Yo 2T ™R KEF

| ution. under vacuum for 5 mnutes. The resulting
?%%% ggggépmere centrifuged at 1,000 g for 3 minutes
at 4Cgang dihensupeidatantbuaseoliheetacylashid¢h) 15was2)
used as an extracel |l ul ar apopl ast sol utiqn. The
Wl Giient e ittty BHEH coRcEntt i dPGAET 2 tHE Fraeryt

vol unme.was_r.educed t .1/ 20 t Li g
SRTE b5 S SEoat ot g1 T fln L o8 Bl rammant
SENLLLRLER VKL, pIRnulAskEI2d feuWhblhbl patiRlesand with

M crocon YM 10, V\i?]i ch was used as an 20extracel | ul ar

mpoldl astl $a@ct itonebtain binkpy additoiron k2 g EBng>S-CY1SPE

col l ection_of the extracell ul rjgfoglagt‘sqky%bggh 2
HOHEISRY of Fie "pr EXR T ANE faks oI EPEE " and "t he

| La Ak 18l 8 09 tBdt Nepase, and
%%%ﬁ%ﬁgaggéﬁfg%g ?%&gfgﬁgfgg%?%%, mﬁigh was usedpas a
saldry2odebsi pifasact i grL-3usasipEsmnt(Fof . p# oteipmressing
concentration, EDE- PAGE, and western blotting were
Paraser redvRESOEILAE a8 RS et g Wescri bed in Exanpl e
2(2) for these fractions. ECL Plus Western Blotting
Det ecti on Reagent manufactured by GE Health Care was

HSe 129 a 22 HEL LG QR eagent fofadamangstabni ng met hod,
and a wash buffer solution in which 5% of skimmlKk

was diPdsehiedWaE 4 uskdvass dagbsoekivighsBrgil aRd FAch to

' tibod tion, | ution.of th bbit .
Biaat 1o BBk o e e o dearite Vi Ridhat o gpB Blatnea

ﬁ%ﬂlﬁfﬁémégtqggsEE@§§t&ﬁtﬂbtween BamHI site and HindIIIl site
of plasmid pQE-80L (manufactured by QIAGEN Inc.) to obtain
plasmid expressing a lipase to which histidine-tag peptide was
linked at the amino~terminal. The expression plasmid was
introduced into the E. coli JM109 strain and the lipase
protein to which histidine-tag peptide has been linked was
purified from the obtained transformed E. coli strain. A
rabbit was immunized by using the purified protein as an
antigen and an antiserum (AGC TECHNO GLASS CO., LTD)

containing anti-lipase antibody was obltained.

Example 4

Analysis of expression of lipase in recombinant tobacco
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Can Get Signal | nmunoreaction Enhancer Sol ution
(manuf actured by Toyobo) was used. In a secondary
anti body reaction, solutions of ECL Anti-rabbit 1gG
Hor ser adi sh Per oxi daseLi nked Speci es- Specific Wol e
Anti body (donkey-derived) 10manufactured by GE Health
Care, and S-protein-HRP conjugate nmanufactured by GE
Health Care diluted 10,000 tinmes and 30, 000 ti nes,

respectively h n Get Si £
@ﬁhéﬁéé‘?d@dﬂlﬁf‘l 812 %ﬁﬁwaﬁt%ﬁ% 55”‘#%@ @?Eb N
a]n &g 4, lo'tp%ogor@%ngn@nutfo@@w@ed by Meito

rans .

ation was used. As a result,
S|gnata@ﬁ dd maselxgaﬁeeenpvmﬁﬁﬂmat@cnedN|V€Qﬁﬁé5 prepared in
reconbi nant tobacco in which plasmd p | - 355- QY1SP
BSlarplle oF WHS“Wﬁtr@ﬁﬁRﬂﬁﬁeéF%@Fo fopacad WrEsll t76f the

fractlonatlon ase si I ibR the
I S e

SEHLHEAN: o ddiggl Lpage peohed by Bicginid) . (PAsna sewul t
of cal cul ation o? the anount of |ipase production and
hd1e paeunsn ofaruapasie ecy éprw%@@@goﬁr%wemc plant,

el ectrophoresis | evel and I ity of the
secvgdrdscientidd of bt al- %é%ﬁ%i@ o#gﬁgggs “protein
was 2paccuml ated f Ghod 91 ety Wekebts Qfadt hetteafced
and p rfﬁcu af@gge g%pﬁ%% gf t he ﬁ pase m%s secreted

it Hohenext é@@ﬁi ltuinafacampl aBA4 404 Smanbisarerenty of

enzyme activity of pase in reconbi nant to@acgp ceiis
Cledtacon Andithig yreﬁﬁh%m@eﬁéﬁﬁs%%t%ﬁ%?ﬁ% T 'hé

fract :
e SRl Al P SISl St o g
EW%LEE%&&J‘CQ @@Mmtrusgﬂpma@alaﬂﬂpwmﬁam t ono

As a standard, Lipase OF

kamanufaet. urxechfoyuwmsttmkﬁmaﬁsmretmteﬁa@:éy cylttgrpdppbacee

used.
(Nicotiana tabacum strain 3SR-1) were dipped in the overnight

culture, planted on MS agar medium (MS inorganic salts, MS
vitamins, 3% sucrose, 0.8% agar) with 0.1 reg/L naphthalene
acetic acid (NABR) and 1.0 mg/L benzyladenine (BA) added, and
then cultured under fluorescent light at 23°C to 25°C for 2
days. These cultured leaf discs were washed with sterilized
water, and cultured on MS agar medium with 0.1 mg/L NaA, 1.0
ng/L BA, and 500 mg/L cefotaxime added for 7 days to eliminate
Agrobacterium. Then, the cultured leaf disks were transferred
to M$ agar medium with C.1 mg/I NAA, 1.0 mg /L BA, 500 mg/L
cefotaxime, and 100 mg/L kanamycin added. The culture of the
leaf disks was performed for 2 months hy transferring them to
fresh medium héving the above composition avery 2 weeks to

induce adventitious budding.
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As a result, it was found that, in the reconbi nant
tobacco in which plasm d pBIl-35S- GY1SF S-Lipl soy was
10i ntroduced, the activities of the whole cell
fraction and the extracel |l ul ar apopl ast fraction were
5.7 11) and 37.3 |IU, respectively, for each 1 g of
total protein. According to the above descri bed
results, it was found that the reconbi nant tobacco in
whi ch the plasm d pBI-35S-GY1SP S-Lipl soy was
15i nt pedtoed pneduobd venzy e EErryd akt ive FPpaed “nds
secreted the enzymatically-active |ipase ta.the,. ;
St aca P e PGB BB (U ORI GAERG! e €2 IE e te
supposed 1 hat e dd 18hed §8re transtBered to
%?('frgagg[PP%?hr ngoﬁ%daeglt%%gé%i?% has high activity and
Qg 881 BNt PNeRessd ng ithepexfommddeattiaraeelyin 2
anple 5 Construction of a |lipase secret :
exprigs shonopt asiicd BBTHMRIMRI ﬁgg{ffif&%gﬁ ‘ge}%gc%ﬁr%ﬁ%‘%lélrg the
and term nator 25To_ex S | dareliigasa- deri ved
Prpace linnaagﬁeanﬁ}ougg’e ,ge\;\%éswggﬁgtlﬁct ed seed-specific
expression plasmd in which glycinin gene pronoter and
term nator were operably |inked to DNA encodi ng,_an
ipt emided epeBpeiTRion assay ofAXPERUNTSNer FHEATEY By Western
using the plasmd pSUM GY1 di scl osed in European
pPasehtnsmppLiedti on 0571741 as a tenplate, an
ol i gonucl eqt | 151 o4 1 nG ok cbigimnue] eebhdes sequened as
of SE%]LIPB%%O%Q[S%E%%% ]lef‘ll églgji gonucl eoti de consisting of
tihec b esbidevseqeencecdfth3EQsh DV e A6 bast hriepe
to anplify a glycinin gene pronoter fragnment having a
Dammnosiaiaiag Betlny

A recombinant tobacco leaf disc of about a 2-cm gguare
was placed in a sampling tube with one zirconia bead (5mmg,
YTZz ball, manufactured by Nikkato Corp.), rapidly frozen under
liguid nitrogen, and ground using a grinding apparatus {txade
rame: Mixermill MM-300, manufactured by Qiagen). After mixing
the ground products with 300pL of PBS buffer, the mixture was
centrifuged at 15,000 rpm for 5 minutes at 4°C, the
supernatant was collected and centrifuged at 15,000 rpm for 5
minutes at 4°C, and the supernatant was collected., The protein
concentration was measured by the method describad in Example
2 (2), and lipase protein was detected through SDS-PAGE,
western hletting, and immunostaining. As the SDS-PAGE gel
(trade name: PAG mini ‘Daiichi’ manufactured by Dalichi Pure
Chemicals Co., Ltd.) was used. In the antibody reaction of a
membrane after the protein transfer, the rabbit antiserun

described in Example 3 (4) was used as a primary antibody, and
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of the fragment. For the PCR, a DNA pol ynerase (trade
name: KOD-Plus, manufactured by TOYOBO Co., Ltd.) was
used and conditions of the reactions were as foll owed:
i ncubation at 1094C for 2 mnutes, followed by 25
cycl es each for 94C for 30 seconds, 40C for 30
seconds, and 68C for 2 m nutes; and followed by

i ncubation at 68C for 3 mnutes. The anplified DNA

88T o prAGht o peks PR U Erade nanss CheET1on

ﬂ?ﬂ@é@ﬁQSigéijQX 15l 0t EOgEFLANGY) antibody. | Thé menbrane,
simlar manner, PCR was perforned with an

aftegonueteoty drétnomsumldmg ofs thdinotsedtd delseguence
of SEQ ID NO, 47 and an oligonu ot | consi st of
QW@lﬁHEP%%t‘%Sd@gséaﬁepr?cé‘le %ﬁ@qaﬁ lef’gj%y g% °p ?ﬁgg“s to

| i f l.nj,p,20gene term nator fragment having a
e Lrf AR oy

Il site respectively at each of
t he S5as antks¥lcend @fteccheofragmegt. tAhereartplrnf bedt DA, a
fragnment was ligated between the Sad | site and the

1 IPARrE LS Hgtof epRe &slﬁﬁae.wmweﬁ e SRSYETRT -7 13
S LR IT | ot 2O ME Y ARRaE he WaRBIbEflane cobaccos to

sphory ated hetlc ol 1 gonucl eot i des

Wiy bhe- melsakide- §ﬁgq%|9ce§s ant@%@ul:&ﬂ\mldﬁlg,namd 50
respectively were nmixed at an equivalent nole ratio,

hesitvddual s 65@rfoo 28 5imd initdes 1= anid rtacr@mbe@@mfectc’@laéwg/ wgre

prepare_a |linker. The par serte

Bt e e darh N L S
dqa QRQ&’!“&Q%@%Q'@&% AL &g 98NS gRE 0HBS Bin fcbagmmng

an e glycinin gene term nator fragnment have been

5@&1@}/medanaih§e:3rre$mht:r ngsepitasniondias ogisgesthed , mnﬁlVldualS

SEcoBl and Hindl Il and was inserted into pla g
PTakavaThpbsaTee) Lo kanamyrrg W?’@%tﬁe&ﬁcﬁ%dﬂ%ci Sectes

I ntraduced into conpetent I s, (] bo 4ncoh ef &@q,
éjcv&dluag YA rgécloﬁgato |°g1tl%ﬁ|lqn§% esl%ys@?"antf strains were
§é%d%33%@aLHM§$eﬁﬁﬂéﬁ%aﬁﬁQ&&Hﬂﬂen@ﬁlalaﬁdﬂﬂidﬂépthe conditions,

and lines without kanamycin-sensitive individuals were

selected as a lipase expression fixed line.

{3) Analysis of transcription level of lipase gene through
reat-time PCR

Seeds of selected T2 fixed line were seeded, and a leaf
dise of about 2 cm square was sampled after 12 days of
acclimation. Total RNA was extracted from the leaf disc by
using a plant RNA extraction kit (trade name: RNeasy Plant
Mini Kit, manufactured by Qiagen), and cDNA was synthesized
from the obtained total RNA by using a cDNA synthesis kit

{trade name: ReverTra Ace, manufactured by Toyobo). The
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10sel ected anpicillin resistant strain was anal yzed by
usi ng the nucl eoti de sequence anal ysis reaction kit,

Bi gDye Term nator v3.1 Cycle Sequencing Kit (Applied
Bi osystem Inc.) and the nucl eoti de sequence anal yzer,
ABI Prism 3100 Genetic Anal yzer (Applied Biosystens
Inc.) to obtain plasm d having glycinin 15gene
pronoter and term nator. The |inker having the
gl ycinin signal sequence for ER trans %9” %rep@(ged in
deampk bedt ioh) o £ ahPa°s 6 RBH™ DR PPAGRENT” éncodi ng” a

poI peptide i n whi c ne, Jeshdye; fasiheenidused
%ﬁélé‘?ﬁl fPNer i hiu gﬁgf'%ba%r{eoeprlepajf ed i n Exanpl e

cso( 5?1 %9%‘?&% 't%%eﬁ&@ﬁe&@td\éegﬁqﬁd‘re:eBam $1L0 STt dloandl tang an
° e of the plasm d having glycinin gene Sk
PIBLeleaidid ebnihatorg oThuss q,v@ge%{_%ep ng&%pggn?% )

pSUM GY1- GY1SP S-Lipl soy (Fig _ a he:.,
ndlceotRdes sedieite B9 §I§%" 5)15%%%:0%1%%%1% stas

| yoin & r € n rﬁ@:fﬁ@i Fcemanﬁianufactured by
g 8§§‘g n%é}%f gg?%nﬁepaﬁo?éfnﬁ in mhy:éch a serine
ég%?‘i.&lée BQ@§ yi.nsairt ed betewerd @Y&IS@%d thppaeEtity
D NC 4 gttttoccagt cacgac SE Kld?‘: ssion
ggaﬁmmﬁ@ﬂ%@@@ﬁ@vwwmeem E@“PEJ“ F A7

t CAACCAATAAATAAT 4B, onaictin
ggfgé%; @@A@@?@@A@&ﬁéﬁ%@ éﬁ&l%%ﬁ‘ EQlI@DN%%éaZ9 nersting
%%t CC@%;%‘FQE&?@%@%EQ:&P NO50: T6geggCegegnSSEQ | D

gaahi SEGECY TAd ARAMSAEAAACACAATTTTTAGATTTTATTTAAATAATCA
TCAATCGA

TTATAA(%TATWNNTA?F#TTE#Wf&%‘&%&éﬁ&&?&?\ (e cannnrel

ined in the selected T2
AT P PR TGRS :FQFTO(ZZDA:C%ATCTTRAGTAGTCTCACCOTTTA
ATATATAcs to which pBI-358-GY1SP S-Liplsoy or pBI-35S-
ACTTATTTOTTACCT] TTACATTATGTAACTTTTATCACCAAAACCAACAAC T
TAAAAFT Thalk0 been introduced (Fig. 9}.

%%g;ig-ﬁT@A%CTS ACAAGT AL AL GRERCATTCATCGACATTRACT

M%ﬂ@TN%?&%E&E%IH@@@@AAAIAACCACAAACTWCATA

TBEAT TAAGCATGCEATETAATRATCAARR SFEAATCACH TTCATATAGGA
GGTAGOCT

AT AQCYACTCARARFEE S A RRRT AR R AAARAAGT TGOTTTAATAATGCCA
AAACAAAT
TAATAAAACACTTACAACACCGCGATTTTTTTTMIAAAATGTGCCATTTAGDATA
AQZA% _1L sis of expression level of lipase protein ip
TRATATTT TAATAATTATTTAAAAAGCCGT ATCTACTAAAATGATTTTTATTT
CEIkRAAant tobacco

RAAAANAAAAT: 1 &
A AT A CAPTCTATGATTARSET

%%;T AACAT TAGTACAGTAATATAAGACEANTGAGAART TAAGIATRGAAA

CTAATLT EETAAATTATGAAGET GOATATATALMAAGEASACRAAGAATCEAGGAA
GAAAAG 9A o
AESARGTAT CEATIET CSOT BT R FEACGABTTT SR aEAT THE AR TRER™

AQE@%%}Q to the method by Boernke et al. (2002, Planta 214,

pp. 356-364). Then, the amount of lipase protein was measured
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AACAC CTTTCToTTTGTCACTTAATTGAGAT OCc GAAGE c ACCTCACACC ATGA

ACTTCATG

AGGTGTAGC Accc AAGGCTTCCATAGCCATGe ATAC TGAAGAAT GTCTCAAGOT

cAccACCC

TACTTCTGTGACGTGT=TCATTc ACCTTCCTC=Tc COTATAAATAACCACGCCT

CAGG

TTOTCOGCTTCACAACT CAAACAT TCTOTCCAT TGGTQCT TAAACACTCATCAG

ifCggal cef the fractions through western biottiny and

A N AR I I QRO I TGl T TR ACT O I REATTD

ﬂé%ééq%&g[eTTGCTAACGGTGATACCATTACTGGACTTAACGCTATTAT
TGAGG

CAT T CORCO@EART OO T I GOPGAGECACE T ST S RAGEF TREAT TCAAGS

ACCCAGTT o cos

R AR AT AT THATGET CARR NG AT RET T T ASSRECEAT T G0

Mcordin te the method described in Example 4(2),
G ACET AT GAAGAGRACCT OCCAAAGGCT GCACT TGATOTTOT

WATRCAET used as a whole cell fraction.

CCAAAGTTTTCGAG! : GTGTGCCTTC@LOQQA%%QTQC@QQ TAAL

GITGTERGS similar manner, 5 to

AL T, GOTVIIGGATe. THT GG
FEACETT T CACET Tl CRACTT CRACTTITCE T CCACCTCAMT
1GATC A6 TAMGEGTATTGETAT GG ofaT ARAQ (GAAT CATA TOATGFRLF were

CAGTGAAT MCC GT GTGTCT TCAT GGGGATTCCTCGCAGGT 5
GIXT GAGAT T ANCCCTRAAGETRCAGE T AACESTGERE T FRAACRGEAGRBRCTT

A AT T T AT ATATREE TR o s T TRARCTRRORRTA: 5
@%{%%%TGEM IO GITAFGI Gl AGATEC TTOGAAYGATEGAGATA 9

AACGGRAAACE AGRCTTC AGAGETECRATIATGEAATCTCGTRE A FEST GBEFE
TORGACGC AGT T GATGGAATCTACGGTAACGAGATIT. IT .
CPATCFFCETET eﬁggﬂﬂ?lw@?% s%%jlg'[on. The sclutien

A SATERGAT, TAGERGET GIGECCTEAGRS ACACTEEAAG!
T AT Sk A PRECATATT T G ATTCAT. CTCTTAGACT
T3 GATACe TICTAGRECAEAinal volume by using centrifugal

c GGTGTMACATTACAGATGACATGTATG: TCTTGTGAGAGAC%AATAT%T
AATAET cnET ST TAFRAT TERAGAT EAGRACBACEARGGRABT I CFFE °Y

GEAACAT CAC T.CAAT _ R q an

R RS e AR RO G A FPAR Mo B8 857 caracTT
M%%a%% oplast fraction.

AATTGACACTCTTA CTGETTATCCAEE]GﬁTATTACTCAAGECTCCGEﬁIT
TGACACAG=GEATL FC BITAACAR: Tellection of the extracellular

TCACTCCACAATTCAAGAGGATTTCAGCAGT  TCTT. .
TRERETT GCTAGNCBTTAPTTELT f}x‘ﬁﬂe SR W Ehbleea,

T Y | LCAMGT AT TG r6From according to the
%ﬁ%AQ%%EEﬁE% cl i CcCAGTGOTTGGAMI TTCc Ac TCAAACGACAT
QETRIT G AGCEATd TAT Eakh 1 ETCEOI TEEEOT Twas used as a cell
TCTTATTTATAATAACGOTT T CAT TGCATT CGCTACC 20 . . <ps—
GALE TT GIYPCCAART AMPEETEEINRICEF Protein concentration, =

AAGT TAC A T . _. é«ﬁ@ acoording to the
e e A A AR T T TG e o A s AN A
ACTTCA GAACCGEAGGATAGEATECT C )T EBECThETAATECT iCCAT CATL
TCT T cGIGI GAgag ct CcAAC
CAAT ARATRAANT AATANTAA DAATCANTARSEARAC ARG T IWEE THEET
TTTGTTCAC TAAAATAAVATGTAAGTACTCTOT ATAATGAGTCACGAAACTT
T T GOGGGAATAAAAGG 25
AGAAATTCCAATGAGITTTCc TGTCAAATETI CTTTTGTCTOTCTCTCTOTCTor
ri TIHNTT
TOTTTCTTCTGAGCTTCTTGCW ACAAAAGGCAAACAATAACGATTGGT CCAAT
GATAGTT AGCTTGATCGATGATATCTTTAGGAAGT GT TGGCAGGACAGGAeAT
GAT GTAGAAGACTAAA
ATTGAAAGTATTGCAGACC CAATAGT TGAAGATTAACTT
TAAGAATGAAGACGTCTTAT cAG GITCTTCATGACTTG 3' Exanple 6
Anal ysis of |ipase expression in reconbi nant soybean
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A hypocotyl segnent of an immture enbryo extracted
fromsterilized soybean i mmuature seed was cut into two
i mmat ure cotyl edons. Then, the i mmature cotyl edons
were placed in 15i nduction medi um (Ms i norganic salts,
135 nedia vitam ns (Ganborg et al., Exp. Cell Res.
(1968) Vol. 50, pp. 151-158), 180 gM 2,4-D, 3%
sucrose, 0.2%gel-lyte, pH 7.0), and cultured at a

temperature 23C to 25C for approxi mat el )H/;gl mont g:as%%lning

523 1BpUCscd wght ueartl 2B hotet R C R T o8 eVl Ve

The thus-_ 20forned spheri . sonmmatic: ghbey@s Mene milk
merhAdpl At &d¥Ed" ﬁﬂﬁ%ﬁfe?%ggolhoshne i um (MBS i nor gani c
salt di.a YidAamsng, s XMk ifing2 541k, 1B% scrpgginary
wﬁ-SZ@gase -Ier)%if‘e,&1 pH 5. 8)5, and t hen ;ranspl ant_eg_a ainto
Adibeah redivuenhayinguthen safntleompRtt iV every*2 or
sermevondiadionsed 15 Bronpiges b P ghEEE SEHROCTLLE vics
| asmi ds, prepared_|i | 8,13 dcby aptuExanukenbiswtsired
(%rkgﬁtwsfﬁmiejh mrsn‘é?réépef%g% of a plasmd in which DNA
K£anBapk) AcGessican mamhereci0E499ynereTtl HgAELLOn
coil -derived APHA has been |inked downstream txgd%gg_
prormmbes of Hlladmt & POFCRGIIS dESEBEY” T n US Pat' ent
No. 6218598, and was. I nt.raduged. i tiRekspherniical)

S @P@ﬁbﬁ/‘&?e&l?f%:ﬁehdﬁ of 1%{)&2 (days in a fresh .
roldf ' hUMbY diSiengand genecselangfizrconiugate
‘g%’bua%agt%&gg%%ac;%;dnane: PO5- 1000/ He system . 16,000
R ActkeedopyciBiHea Rad)GarEndaéuts) 0o 040 dalesafdr 20

the introduction treatnent, the_enbry -3
t Emerst ereed<t VSl et Pk e G t VB | %gﬂfﬂgg%?%a%taﬁotns,

B5 nedia vitamns, 3 4. hygrongesss 2QeFubda2, 450z
§%@%§%§8}“gf—?%.@fu2%{:?ﬁdﬁfi eé}ovvi th 100.2% gel -1yte or

Li gt kS eheoh kOnomBgiaHut acnd:ccuby uret: @t ran ERAHeT Al 8 1
23C to 25C at 23 hours light and 1 hour dark

cond) tvanswsethe enbryos were transferred to a fresh

medi um havi n he sane.c SILJOP» SVEIY wd s08eBeterksn
to performé Piﬁ?isﬁgnglt%frgﬁﬁangsﬁander the same

%%ndk%ééﬁbidaéktP@Eacdd“i$5ﬁﬁﬁﬂﬁﬁﬂ@5mﬁdtﬁﬁﬁﬁﬁséupﬁlsp 5=
sefection e ium rotary culture was perfqrnﬁg at 100
AR soy was ihheosetect@dasph@eri caf ForfEtie 8 ti'}ﬁfeos

were sanpl ed, 40 sL of a nucl ei Ld.ext nact LQBracellular
fEagehtD Tt rade LABHES %%%gﬁghwaiﬂ %ﬁ§% dyext raet kQBraceilula

n eagent ,
manuhact ur ed v, Applded Bhgsyst engrevasn adtlete lipase
protein (Fig. 11). As a result of calculation of the amount

of lipase production and the amount of lipase secretion based
on the electrophoresis level and the signal intensity of the
standard, it was found that 28.9% pg of lipase proteln was
accunulated for each 1 g wet weight of the leaf, and
particularly, 1.76 pg of the lipase was secreted into the

extracellyular apoplast.
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20to the enbryos, and heated to 100C for 10 m nutes.
After cooling, centrifugation was perfornmed at 15, 000
rpmand 22C for 1 m nute and the supernatant was
col |l ected, which was used as a genom ¢ DNA sol ution_
OCR was perforned using the extracted genom c DNA
solution as a tenplate, and an 25ol i gonucl eoti de

consi sting of the nucl eotide sequence of SEQ ID No: 52

and an ol i gonucl eotide consistin f_the .nucl [
SeqiiepeerafersED’ | e 83t a8 pt i°%e?§?a%encf ns%ﬁgﬁ%la%nt
somati c enbryaos,.in which |ipase genes have been
ti‘)?‘halc(gau%%]gﬁo\%ragtlg%l ected. For the PCR, a DNA .
pol yngLase it hadeurammt dakaRa ixrFagotHotheSEgpetion, in

Versi on, manufactured by Takara Bio Inc.) was used ta.ndt

waontli Lipase ofrothen resc CEbASt§fr @YaSSi 3 | GsGeyme actavaty

i ncubation at 94C for m nut es, fol kowed by .30.emel85

REFCH I SPEP T OFE B é%rqsdécgﬁ él; e%Bpés%oerBO seconds. and
for maoutes: dolc-onetedy) | ngsbatitandatd 7 2Cpiack

%ﬁ%l&%{)g?ﬁ%@?@;ﬁ% 52: Oct gg?gcaaaccttccagtt SEQ ID

NO: GRnukrhat @ggRbyCcAgHa CacastoTHe ivel 6et ed 1 dolBP natid-

spherical somatic enbryos were transpl gnt ed tm inant

ener sBena meei Wi (M WaforfgaRfctidit ¢F 138 Wed

vitam ns, 3% sucrose, .0..2%.del ~| yd4:£.s-pk.D waul tured
FhaEa Fhe ek s S 5h tqw%noagrgi ((Se% for 1@?0&%} weeks. The
SQIMAL | G .8NDENOS MM ehi hiecanenuhield @eyel Fovwtion and the
cotyl edon-shaped enbryos 15were transferred to3 U

ger i qatinoar neghirdast My dqidrgantee sil t £V 88 mbltiZa 1V
vitam ns, 3% sucrose, 0.2%qgel-ly 5. 3R¢ng to th
Eesnaftad et dr @W?Q.lﬁé’ﬁ gﬁgﬁgré‘fdetdeqﬁﬁdilg%cgual g? ro e
root ed, and.deve true J-gavesndenad kaestesdmdnhat
BRYYS ndfsé:gf?e%n%e%glggﬁ Rt ed i n angr dwth chanber. After
gEOW- A itheni agi sHedyab sn20ip® Ia 3gF e@nfuSe Ligbeds WRér e

harvested. (2) Analysis of expression anmount_ o sleic:@%%gd

proteiyedcn prederssl FaAYISoyiidan “€6bd" by WMESF el

QLgté$!§%£I§ngﬂymactive lipase to the extracellular apoplast

region.
rurthermore, it is supposed that the lipase gsecreted to
the extracellular apoplast region has high activity and

folding and processing is performed accurately.

Example b
Construction of a lipage secretory expression plasmid
containing glycinin gene promoter and terminator

To express Candida rugosa-derived lipase in a plant seed,
was constructed seed-specific expression plasmid in which
glycinin gene promoter and terminator were operably linked to

DNA encoding an intended protein.
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Proteins were extracted from reconbi nant soybean seed
25and was quantified by Western blotting nethod and

t he i munostai ning nethod to cal cul ate the production
anmount of |ipase protein. The reconbi nant soybean seed
whi ch was all ewed to absorb water overni ght was

divided into four pieces, and each piece was put in
t ube contai ning one zirconia bead (5 nmp, YTZ ball)

factured by Nikkato Corp.), and |
§ Fozen Hifer PRuTeriT &sgtaﬁl%%ﬁe‘%‘?%a?%% L

oqe:]?y r,vgﬁggégn%g wg dp%aéazggwﬁe AAMLemplace,

a

xern1 franuf act ur h.), mxe
aM thiPBS:budfdtenent st ibeing added bycBO:Ale byqusidry of
the mxer mll, and centrifuged at 15 000 rpm 4C for

FnilhuNes 4% 2c6l Peceliggparhet e, cwﬁélmngeetfea €

t f t 0
‘ﬁﬂleﬁaf’ %naﬁqvlgécgga ' gggg%(g’r n“l;@‘t'sa%t Qr{rgépcsglc&r éﬁ'npllfy a

JNE 16ONCEIM Jrb@BrOf MHzghenh MAS nFEasBaR b:)ittah&t 3, ~end
nmet hod described in Exanple 2(2), and then SDS- PAGE,

Mesher frddrentandfd o @ @@AV\E‘PW@r reEedd AafpRe
primary antlbod¥ reacti on, sol ution ﬁ faln
t

B g 006 b T o AB YRS dtfir P Tipaegt @nd
SR PSS! DEet Mo SXQOPL 5 JERRLILLE, TBILEEE Lon ¢

Amtinor eact on Enhancer  Sol uti on (manuf act ur ed

WCTQ&O@ iR p = VoS USeEd mpd s rytbes secondaryv4°c for 30
anti body reaction, solution obtained by diluting ECL
Antondsab®I ¥ £g6, 3(P-I09re§9rléﬁh FNPEBYK | Thas &- Mt AkkrF: and

Speci fic Wol e dy .20( donk
AR ir i by G e carte I ALy B bk rieq

sztf%'agméﬂp &ﬁ%l:.kvl@ét@as( rmaw‘;@&tw Q@Rb)ér@l&te&ntsbxtmm
I nc.) 000 tinmes with Can Get Signal inmunoreaction

ErhrancethSobltsron paBHU-ZEPAr fdrdsie Teypoboramfartiggd by

used The |ipase OF (manufactured by Meito Industry
ek Hrofas Ugéd ‘as a 25st andar d.

In a similar manner, PCR was performed with an
oligonuclectide consisting of the nuclectide sequence of SEQ
ID NO: 47 and an oligonucleotide censisting of the nucleotide
seguence of SEQ ID NO: 48 as primers to amplify a glycinin
gene terminator fragment having a Sacl site and a HindIII site
respectively at each of the 5'- and 3'-end of the fragment.
The amplified DNA fragment was ligated between the Sacl site
and the HindIII site of the plasmid inte which the glycinin
gene promoter fragment has been inserted.

Terminally-phosphorylated synthetic oligonucleotides
with the nucleotide seqguences of SEQ Il NOs:49 and 50
respectively were mixed at an equivalent mole ratio, heated at

65°C for 5 minutes, and then cooled slowly to prepare a linker.
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As a result, a signal of |lipase protein was detected
fromthe reconbi nant soybean seed to which the plasmd
pSUMGY1- GY1SP S-Li pl soy has been introduced(E ig. 13).
The production anount of |ipase was cal cul ated based
on the nobility on el ectrophoresis and a signal
intensity of the standard, and it was found that
| i pase protein corresponding to about 0.5% of sol uble
protein was produced. S (3) Analysis aof am no-term_nal
B poenei e JedieRcE O EPpaEt BaY FSEoﬁ%‘? ﬁggﬁ‘ﬂgsg’o?%eegﬁa
seed . nium sul.ph WaS -addgd 30% t &na
‘ﬂ?%tsé‘FlTl %jxﬁ’ fgt Eg? ?%aé%ﬁgcgﬁ rfnaht(’_ soybedg%Sz seed from
#}!&E&h?ﬁ@n@?ﬁ' 20k 330 10DT Qletientwasi detoec f eagnent
xed, and centrifuged at 15,000 rpm 4C for 20 .
Wi RUtesn DBRG duehf ertTheasecadieidiat olepelidbiegi Aegested with
precipitates and m xed to neasure  the.protei
Benite b all i i And PefFormeE Ak hedt er ng?%ntoegﬁgllgsf%a 5y

t he J{r{%t |llwod di scl osed in Exanple 2(2). A nenbrane onto
Vbt ¢ protein was 15transferred was shaked for 10

M nut eseby;igiing staiwmingasoluticinced. 196 CBBIP509 cells
met hanol , 10% acetic acid), was destained tw ce

:

. , by .
usbypedestal i g thel Bt | onli( HHE net A0 PP 10 Hde fFE>Stant
acid), and was washed tw.ce_ Db i.ng. washi L 4td0n:
2L itk &@F%cf%]oe%tega ;SJ scilf"lotolrfyeo%segggu%é@%f E%S%%g e
QQ?eé%EH’Bé&QSEHJéH'rEgﬁséﬁﬁﬂ ¥$k5i Ofwaamangi y esdninahsing the
a

m no aci d sequence. As a result, the am no
a6t b saqeeneguafceSEQaL P NOxeB4tigwhilk (i 8lgP¥erigf@inator
resi due followed by an ami nq.a iﬁ sequence gf | i pasg
' it i ' no., g, e

Was! detcdet SaTvHdHdt Kexias”’fpc??}ﬁagt £ S-Vtc%mae‘“exp.r e)sseg
252#%&%%FpggtS%&EéMﬁiaF§9%§S§%q ppmdiatel gedoywnstrnaapter
oF“the Erii n si gnal” sequence for ER transport. SE

agly g q Y _
kﬁbﬁﬁléﬁ4Bi§£§§¥%ms Inc.) to obtain plasmid having glycinin
gene promoter and terminator.

The linker having the glycinin signal sequence for ER
transport prepared in Example 1 (1), and 1.6kpb DNA fragment
encoding a polypeptide in which a serine residue has been
fused to the amino terminus of lipase prepared in Example 3 (1)
were inserted between the BamHI site and the Sacl site of the
plasmid having glycinin gene promoter and terminator. Thus,
was obtained plasmid pSUM-GY1-GYISP S-Liplsoy (Fig. 1i2)
containing the nucleotide seguence of SEQ ID No: 51,
containing glycinin gene promoter and terxminator, and
expressing a fusion protein in which a serine residue has been
inserted between GYLSF and lipase.

SEQ ID N0:45: gttttcccagicacgac

SEQ ID NO:46: ggatCCGACTGATGAGTGTTTAAGGACCAATG
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(4) measurenent of enzyne activity of lipase in
protein extract of a reconbi nant soybean seed A

nmeasur enent of enzyme activity was performed on
protein extract of a reconbi nant soybean seed in which
| i pase Sproteins were detected. Substrate

4- Ni trophenyl decanoate manufactured by SIGVA Co. Ltd.
was di ssolved in DMSO and the m xture was added into

50 nmM pot assi um phosphat e buffer 6. 50). cont ai ni ng
$£Q5@Eﬂﬁ©t%ﬂ1 X2300cMedfAR T T gﬁﬁ%%ﬂﬁﬁfETesque, | nc.

1.0 Brepare, a2, 5. (Ml b 0N A% cRcRubald e

protein extract of a reconbi nant
@Q{QQ@gosgﬁdghﬂcggégﬁx@c@hgﬁﬂld pSUM GY1- GY1SP
S-Liplsoy was introduced was m xed with 370 ii, 14 of
fed mivis ubst rcat-ggsodat i on to perform a reaction at 30C
for 10 mi nutes. Acetone of 800 was added and m xed as
Q dactPohl stop sol ution. The 15 resulting reaction

SO|L§ITQSC¥$§%AﬂiﬂEhb ARt 00 rirpATF AT AR oMt @GR
e optical density of 1 nlL supernatant was
PEASUITe Tt ATAEO I T A A TGP ARG IAAATF ARIARCEG TBGCARCTCAA

e ot s s a0 5Lt ey . AL el
ggﬁiﬁﬁﬂigiTéééfﬁﬁ% F?%Afg¥%%c§T§g§¥d%dt§§hﬁc@ﬁAdAN@TTTAAAATTT

aresult, it could be

seefihatrérdeeombiraant reaeybean seat CRNCORCAITHARETTTATCTG
plasm d pSUM GY1- GY1SP S-Lipl soy has been introduced

hmmme TGS T AR T THAL AR TAGICART BT Y (SEBHAAGETTC
%%é%ﬁ%gé“q SGpehne Sl R RE [ g eaborncces
é??Ac?gﬂﬁ%if%ddAﬁbﬁ&ﬁTAﬁ%iAﬂﬁﬁxcmﬂ@d@@dﬂgfﬁhTGCCAAAACAAAr

accunu I'i pase having enzyne activity VWHAT | S
@hﬁ¢mﬁﬂhch8TTACAACACC@GATTTTTTTTAATTAAAATGTGCCATTTAGGATAAATAGT

Qﬂﬁ%&ﬁ%ﬁ%@ﬁ%ﬁ%ﬁﬁ%ﬁ%@hetero' g%ﬁﬁgw$§?@%$ffgﬂﬂMkTQéAAA
ﬁ?k&Téﬁ?ﬂ%ﬁ?T?Aﬁﬁ*%ﬂﬂ%ﬁggifﬁké¥&AAAAzTAAACTAAAAAAAAAATAAGTGTAC
GTGGTTARCATTAGTACAGTAATATARGAGGARAATGAGARAT TAAGABAT TGARAGCGAGT
CTARTTTTTARATTATGAACCTGCATATATARAAGGARAGARAGARTCCAGGARGRARAGAR
ATGAMACCATGCATGGTCCCCTCGTCATCACGAGTTTCTGCCATTTGCARTAGARACACTGA
AACACCTTTCTCTTTGTCACTTAATTGAGATGCCGARGCCACCTCACACCATGRACTTCATE
AGGTGTAGCACCCARGGCTTCCATAGCCATGCATACTGARGART GTCTCARGCTCAGCACCS
FACTTCTGTCACCTATCCCTCATTCACCTTCCTCTCTTCCCTATAARTARCCACGCCTCAGG
P OTCCGOTTCACAACTCARACATTCTCTCCATTGGTCCTTARACACTCATCAGTCYgat ca
ATGGCCAAGETAGTTTTTTCCCTTTGTTTTCTGCTITTCAGTCGCTGCTGCTTCGCTAGCGC
CCARCTGCARCTCT TGCT AACGGTGATACCATTACTGGACT TARCGCTATTATCAATCAGG
CATTCCTCOGGTATTCCTTTTGCTGAGCCAC CTGETTGOTAACCTTAGATT CAAGGACCCAGTT
COTTACTCCGGATCACT TGATCETCAGRAGT TTACT TCTTACGGACCATCCTGCATGCARCA

GAATCCAGAAGGTACCTATGAAGAGAACCTCCCAAAGGCTGCACTTGATCTTGTGATGCAGT
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am no acid sequence that conprises a glycinin signa
sequence for endoplasmc reticulumtransport and an
am no acid sequence of a heterol ogous protein,

wher ei nt hesi gnal sequencei sdirectly fused to the am no
aci d sequence of the heterol ogous protein 10 or one or
two am no acids are inserted between the signa
sequence and the am no acid sequence of the

het er ol ogous protein; and expressing the DNA
cZ:Mbea*Mdmdcmmcmcﬁ@T%T@%W@?QW@WWB%T%GH i
15 acid is inserted between QPR SEQUBREE: N o
QQ%§C§H?%ﬁPQﬁﬁgﬁcg%ﬁﬁﬁﬁﬁéécS?T?%é§%ﬁ§%géﬁﬁ%iiius protein.GGTTT

SEAGEQ?GE@%ﬁKﬁ%T@&&&Efﬂﬁﬂ@c&@cﬁddﬁdmmziGNWEﬂUﬂARGEhEATﬁﬁgTATGG

amno acid is selected fromanong serine, al anine and
ARtRicoRL e TTRATCTT TCAGMSARTHRCCRAHGHC BEFNHHCHRGTT o HrfjpACET
one of clains 1 to 3 , whe

EHEGIOPET P IRTGRAP SEISREBT 6r e 3EM TSR e T ER g
Lo b0, ATlhA-Ad] 2550
e i sty

ﬁb#ﬁﬂd%h@t@%&%#&s@E@@f@nrGmmmpnthTquTGGAACGAﬁﬂgagag@$T§FTTAT
iiltoa plant cell genonmeaDNA encodi anm no

§EEHE§@&QCCBERCﬂﬂ@ﬁﬁﬁ@@?@ﬁﬁﬁT§99@¢$ﬁq$T%EE%&TAgﬁﬁ$§g§§t§%QﬁCGC

endoplasm c reticul u r '

e e e e e
gt anal.-3e4 isdiEestatdusedst @ henant A EERGATGCTACT
sequence of the heterol ogous protein or one or

t Wo

AREAOr RO cEErdoTSeCATH TSI e TTAHE TTT GHEAC CEGHEALECCAGA
e e e DR POOS coranmaTce
conprising a DNA ' ] - HenEachhakTcTs

£ ?4?§@§%§G%ﬁ%ﬁﬁﬁﬁgﬁggég%ai gggEEﬁEﬁ?%ﬁ%ﬁggndoplasnic

h@&ﬁ&t%ﬁé&%ﬁé@zﬁ@f@e@@%ma&mﬁmmmﬁﬁmqasm@rmtsamcmzx
et'er

erol ogous protein, wherein one or two am no_aci S CACAG
ALY G CATIETT BT AABICRSBATCPROFICHR AT TR EGREET AN T THd “4

e SR S e e
g%ﬁg%ﬁékéq;%ﬁﬁkéﬁ&fﬁﬂfW%ﬁﬁTﬁﬁ¥té¥ﬂ@@atT@GmmgamceAammhﬂﬂmgTTcCT

Sequence of the heterol ogous protein. -

S An DN RGO It aEr AT CaRENEC B PS Bt TR CRRAECACATCETTTTCC
conprises a glycinin signal sequence, for 3@%@2 .d%CTACC
m@GREMWWéﬁ@@WQGCﬁﬁG%QHT&W ALY !30 A
net.erol ogous % LD WREE R Bprhd BB Of AR CRRRHECTCTTCCCA
SO HSTE qq%@@é? %?#kﬁﬁMeen the ‘si gnal sequence and the
%5b2@@@§Aékﬁ@%@@ﬁT@ﬁ@dﬂTc&h@etﬁﬂanM?agmnsmqﬁngg@mﬁAGACAACTTCA
. plant cell with a genone into which a DNAT .
enp0dGogs @ Aanh REC BT T TSEGURNEEC T AT AR BdidEd P T F R 9= FARE
%ghggAggﬁﬁkﬁx?%ggggﬁkATGAATAAGAAAACAAAGGCTTTAGCTTGCCTTTTGTTCAC
PGTARMAT AATAATGTARGTACTCTCTATARTGAGTCACGARACTTTTGCGECARTARAAGE
ACAAATTCCARTGAGTTTTCTGTCARATCTTCTTTTGICTCTCTCTCTCTCTCITITITITT
P CTTCTCAGCTTCT TGCARAACARARGGCARACAATARCGATTGCTCCAATCATAGTT
AGCTTGATCGATGATATCTTTAGGAAGTGTTGGCAGGACAGGACATGATGTAGRAGACTARA

ATTGARAGTATTGCAGACCCAATAGTTGAAGATTARCTT TAAGARTGAAGACGTCTTAICAG
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20 conprising a glycinin signal sequence for
endoplasm c reticulumtransport and an am no acid
sequence of a heterol ogous protein, wherein the signal
sequence is directly fused to the am no acid sequence
of the heterol ogous protein or one or two am no acids
are inserted between the signal sequence and the am no
acid 25 sequence of the heterol ogous protein.
A plant with a genone into which a DNA encodi ng an
@mcrecatiatI¥egaence i s i ntroduced, the amino acid
sequence conprising a glycinin signal sequence for
endopl asm ¢ reticulum 30 transport and an am no acid
%ea ugncg of a heterol ogous protein, wherein the signal
eg“@? fcé is di rectly fused to the am no acid sequence
Afaitheshet e;ri(pla@goelspﬁs@sﬁehnimrrm@bénamwoa{ﬁieﬁﬁ BRGUs
are inserted between the signal sequence and the M&%n
boi dntseduetics 6f ? he HReteFEPHYHUS "pr 6t &l n: "6r a
seed qof the plant, th ed. i iting said DNA from
L SSERE OB L r?ﬁ%mn&ﬁigdggg%%%{ji ng to claimb5,
wher eijn, Q08 A-89s861 G1laSnlos eptae reat weedxanpéess gifal and
sequencg and the am no aci d sequence of the ,
beireriel 6gespqroteln. vere introducer) inFResRaRgy spRerical
according to claim1l1l, wherein thet

PR 2 i L Tpe horr]ie .]'Qnd t&le . .
ariFioac EBP YR | C CBEf PHTETdig€eP i e, al“4ni neandmet hi oni n

e. .13 . ] §;AGGOE g 5O HeO seh @b tBd/ spherical
R ghe e PRI GaRsoLdt

aghnoaci-dhsselent edbrontimungderinle, Rilfani neandnet hi oni n

e. 1514. The DNA according to claimS8, H‘glner el.l ANy from
ani no Fadigotetiinseprert Rt WleA™He S GHAF Y Seduence an
the ami no acid sequence of_t t £1:01,09QUsLPI itz e
FES T I SANAC R Tt gimﬁla%tlrogcﬁeaer&re}]w%%, wherein the one

api po. &0 aci ghdns 88k eghned urkonbanpNpnsertne, plalcani he

and” et hi oni ne. 16. The plant cell according to

¢haiou Bn whel e n(MEhénaruaol adiad tes FhIEtéd” bt Tdén

the signal sequence and. the am cioh seguenge of;.thke),

REEBPB DGGud! pr o8l n. eg% = (l%%}? X1’%% Sﬁ énP}gc_eI I

géﬁ% ing to ¢lalm 8., Weseideithoreneam.ng, aghdl dus tured
ect €d frém anmong serine, al ani ne and net hi oni ne.

3018. 1 Ihepkapt Dy°ct be B¥edfaccapmiorgnnbeky di mepph (at 23

wherein one amno acid is inserted between the §i _
;‘h@qﬁi@nb@f&n@nﬁhé BOHMME 28K aog%@ﬁ&ee%?m{c%gt) . lsr{ogQﬂlls

%&§g8|§5§§¥§cgioégﬁ§%ic embrycs were transplanted to
proliferation medium (M3 inorganic salts, Bb media wvitamins,
90 uM 2,4~0L, 3% sucrose, 0.2% gel-lyte, pH 5.8), and then
transplanted again to a fresh medium having the sane
composition evary 2 or 3 weeks to perform culture 5 to 3 times
under the same conditions.

fach of lipase expression plasmids prepared in Example 3

(1} and Example 5 was mixed with the sawme amount of a plasmid

in which DNA (GenBank Accession number: V01499 encoding E.
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19. The plant or the seed according to claim18
wherein the one amno acid is selected fron1an0hg
serine, alanine and nethionine. SEQUENCE LI STING
<110> Sumitonmo Chem cal Co., Ltd. <120> METHODS FOR
PRODUCI NG SECRETED PROTEI NS <130> 521222 <150>

JP2008- 184479 <151> 2008-07-16 <160> 54 <210> 1 <211>
19 <212> PRT <213> dycine max <400> 1 Met Ala Lys Len

Val Phe Ser Leu s Phe L
@S -Pheivéd A@g@oﬁg [he Lou Lou Phe 38ln @Y «R¥SpAaddl?

of plasmid pGBCRGi-2 described in US Patent No. 6218598, and
was introduced into the spherical somatic embryos cultured for
3 to 4 days in a fresh proliferation medium by using a gene
rransfer apparatus (trade name: PDS~1000/He system,
manufactured by Bio-Rad). Three (3) to 4 days after the
introduction treatment, the embryos were transferred to
selection medium (MS inorganic salts, BS5 media vitamins, 30 uM
hygromycin, 90 w 2,4-D, 3% sucrose, pH 5.8) solidified with
0.2% gel-lyte or liquid selection medium, and cultured at a
temperature 23°C to 23°C at 23 hours light and 1 hour dark
conditions. The embryes were transferred to a fresh medium
having the same composition every 2 or 3 weeks to perform
culturing 5 to B times under the same condifion. Further, in
the case of the liguid selection medium, rotary culture was
performed at 100 xpm.

The selected spherical somatic embryos were sampled, 40
puL of a nucleic acid extraction reagent (trade nameé: FrepMan
Ultra Reagent, manufactured by Applied Biosystems) was added
to the embryos, and heated to 100°C for 10 minutes. After

cooling, centrifugation was performed at 15,000 ypm and 22°C

for 1 minute and the supernatant was collected, which was used
as a genomic DNA solution. pCR was performed using the
extracted genomic DNA solution as a template, and an
oligonuclectide consisting of the nucleotide sequence of SEQ
D No: 52 and an oligonucleotide consisting of the nucleotide
sequence of SEQ ID No: 53 as primers, and spherical somatic

embryos in which lipase genes have been introduced were
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<211> 18 <212> PRT <213> dycine max <400> 2 Met Al a
Lys Len Val Len Ser Len Cys Phe Len Lou Phe Ser Qy
Cys 1015 <210> 3 <211> 19 <212> PRT <213> d yci ne nmax
<400> 3 Met Ala Lys Leu Val Leu Ser Leu Cys' Phe Lou
Lou Phe Ser Gy Cys 151015 Cys Phe Ala <210> 4 <211>
23 <212> PRT <213> dycine max

selected, For the PCR, a DNA polymerase (trade name: TaKaRa

Ex Tag lot Start Version, manufactured by Takara Bio Inc.) was
used and conditions of the reactions were as followed:
incubation at 94°C for 2 minutes, followed by 30 cycles each
for 94°C for 30 secends, 55°C for 30 seconds, and 72°C for
minutes; and followed by incubation at 72°C for 2 minutes,

SEQ ID NO:52: ctggtgcaaacottecagtt

5590 ID NO:53: ttatcggatgcagaaccaca

The selacted recombinant spherical somatic embryos were
transplanted to emersion medium (MS inerganic salts, BS media
vitamins, 3% sucrose, 0.2% gel-lyte, pH 5.8), cultured for ©
to 8 weeks, and then dried for 1 t¢ 2 weeks. The somatic
embrycs which became white to yellow cotyledon-shaped embryos
were transferred to germination medium (MS inorganic salts, B5
media vitamins, 3% sucrose, 0.2% gel-lyte, pH 5.8) and
cultured for 2 weeks. The regenerated individuals rooted and
developed true leaves were Lransferred to petting scil and
acclimated in a grdwth chamber. After growing the individuals

in a greenhouse, seeds were harvested,

(2) Analysis of expression ampount of lipase protein in
recombinant soybean seed by Western blotting method

Proteins were extracted from recombinant soybean seed
and was guantified by Western blotting method and the
immunostaining method o caleulate the production amount of
lipase protein.

The recombinant scybean seed which was allowed to absorb
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<400> 4 Met Ay Lys Pro Phe Thr Leu Ser Leu Ser Ser
Leu Cys Leu Lou Lou 151015 Lou Sex- Sex- Ala Cys Phe
Ala 20 <210> 5 <211> 24 <212> PRT <213> d yci ne nax
<400> 5 Met Ay Lys Pro Phe Phe Thr Lou Sex- Lou Sex-
Sex- Lou Cys Lou Lou 151015 Lou Lou Sex- Sex- Ala Cys
Phe Ala 3 20 <210> 6 <211> 720 <212> DNA <213>
Artificial <220> <223> synt hesi zed DNA

water overnight was divided inte four pieces, and each piece
was put in a tube containing one zirconla bead (5 mmp, YTZ
ball) (manufactured by Nikkato Corp.), and was rapidly frozen
under liguid nitrogen. The frozen seeds were ground by using
a grinding apparatus (trade name: Mixermill MM-300,
manufactured by QIAGEN gmbh.), mixed with PBS buffer with
being added by 300 pL by using the mixer mill, and centrifuged
at 15,000 rpm, 4°C for 5 minutes to collect supernatant. The
collected supernatant was centrifuged at 15,000 xpm for 5
minutes at 4°C, and the supernatant was collected. The
concentration of protein was measured by the method described
in Example 2(2), and then SDS-PAGE, Western blot and
immunostaining were performed. In the primary antibody
reaction, solution obtained by diluting 50,000 times the
rabbit anti~lipase antiserum described in Example 3(5) with
Can Get Signal Immunoreaction Enhancer Solution (manufactured
by Toyobo Inc.) was used, and in the secondary antibedy
reaction, scolution obtained by diluting ECL Anti-rabbit IgG,
Horseradish Peroxidase-Linked Species-Specific Whole Antibody
(donkey~derived) (manufactured by GE health care Inc.) and 5~
protein-HRP conjugate {(manufactured by GE health care Inc.)
50,000 times with Can Get Signal Immuncreaction Enhancer
Solution (manufactured by Toyocbo Inc.) was used, The lipase
0F (manufactured by Meito Industry Inc.) was used as a
standard.

As a result, a signal of lipase protein was detected
from the recombinant soybean seed to which the plasmid pSUM-

GY1l=GY1SP S-Liplsoy has been introduced(Fig. 13). The
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<400> 6 at ggtgagca agggcgagga gctgttcacc ggggt ggtgc
ccatcctggt cgagct ggac60 ggcgacgtga acggcCacaa
gttcagcgtg tccggcgagg gcgagggcga tgccacctacl20
ggcaagct ga coctgaagtt catctgcacc accggcaage tgcccgtgcc
ctggcccaccl80 ctcgtgacca ccttcaccta cggcgtgcag
tgcttcagcc gctaccccga ccacat gaag240 cagcacgact
tcttcaagtc cgccatgccc gaaggctacg tccaggageg

cacca ottc30 tc C :
RGO b Bal T o e et e o0 O e s whe

G 9agel 032 Jggeat PaGsikcanggagdgacyglaatatity of the
cct ggggcac420 aagctggagt acaactacaa cagccacaac ,
gtartlarat o ggcegackrngc Agaagadeagor YR c 48ggeSPonding

t gaactt caa .gatcc c aacatcga t
ﬁ%éﬁ&?EgQé@ﬁ@fgﬁgg E%@EOE%EEd%%Cggg%%%%ggoggc

gacggcoccg tgctgctgcc cgacaaccac600 tacctgagca
cccagtccgc cctgagcaaa gaccccaacg agaagcgcga

1DagaAk0gE LOGF ahgsd-ggagtinktgiigace g€idgeeyygatcof lipase
act cacggca tggacgagct gtacaagtaa/20 <210> 7 <211> 33
P EzsopNpag] I YRRER fi%6dal <220> <223> pr nier

Ammonium sulphate was added by 30% to protein extract of
the recombinant soybean seed from which the signal of lipase
protein was detected, mixed, and centrifuged at 15,000 rpm,
4°C for 20 minutes. PBS buffer was added to the obtailned
precipitates and mixed to measure the protein concentration
and perform the Western blot analysis by the method disclosed
in Example 2(2). A membrane onto which protein was
transferred was shaked for 10 minutes by using staining
golution (0.1% CBB, 50% methanol, 10% acetic¢c acid), was
destained twice by using destaiing solution (50% methanal, 10%
acetic acid), and was washed twice by using washing solution.
A band detected at a position of about 60 kDa was cut and
provided for the analysis of amino-terminal amino acid
SEequUence.

As & result, the amino acid sequence of SEQ ID NO: 54,
which is a serine residue followed by an amino acid sequence
of lipase, was detected, and 1t was found that the expressed
fusion protein was processed immediately downstrean of the
glycinin signal sequence for ER transport.

SEQ ID NO:54: SAPTA
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4 getagcgtga gcaagggcga ggagctgttc acc33 <210> 8 <211>
33 <212> DNA <213> Artificial <220> <223> prinmer <400>

8 gagetatac ttgtacagct cgtccatgcc gtg33 <210> 9 <211>
60 <212> DNA <213> Artificial <220> <223> synthesi zed
ol i gonucl eoti de <400> 9 gatccatggc caagctagtt
ttttcecettt gttttctget tttcagtgge tgetgottcg60

{4) Measurement of enzyme activity of lipase in protein
extract of a recombinant soybean seed

A measurement of enzyme activity was performed on
protein extract of a recombinant soybean seed in which lipase
proteins were detected. Substrate 4-Nitrophenyl decancate
manpufactured by SIGMA Co. Ltd. was dissolved in EBMSO and the
mixture was added into 50 mM potassium phosphate buffer (pH
6.50) containing 0.5% Triton X-100 manufactured by Nacalal
Tesgue, Inc. to prepare a 2.5 mM dilution as a substrate
solution. 30 uL of protein extract of a recombinant soybean
seed in which a plasmid pSUM-GY1-GY1SP S-Liplsoy was
introduced was mixed with 370 plL of 2.5 mM substrate solution
to perform a reaction at 30°C for 10 minutes. Acetone of 800
nl. was added and mixed as a reaction stop solution. The
resuiting reaction solution was centrifuged at 15,000 rpm for
1 minute at 22°C, and the optical density of 1 mL supernatant
was measured at 410 nm. 4-nitrophencl manufactured by Fluka
Co. Ltd. was used as a standard. In addition, 1U is defined
as the amount of an enzyme to produce 1 pmol of 4-nitrophenol
as a hydrolysate of the gubstrate per minute.

As a result, it ceuld be seen that a recombinant soybean
seed in which the plasmid pSUM-GYI-GY1SP S-Liplsoy has been
introduced had 17.8 U of lipase activity per gram of dry seead
weight. From these results, it was apparent that a
recombinant sovbean seed in which the plasmid pSUM-GY1-GY1SP
S-Liplsoy has been introduced accumulated lipase having enzyme

activity.
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a0

<210> 10 <211> 60 <212> DNA <213> Artificial <220>
<223> synt hesi zed ol i gonucl eotide 5 ctagcgaagc
agcagccact gaaaagcaga aaacaaaggg aaaaaact ag
cttggccatg60 <210> 11 <211> 789 <212> DNA <213>
Artificial <220> <223> DNA encodi ng fused protein

w4903 11, ggat.6cqat.gg gctagecgt ga gacggcgacg tacggcaage
acectegtga aagcagcacg ttettcaagg ctggtgaacc cacaagctgg
aacggcat ca gccgaccact cactacctga gtcctgetgg taagagctc

ccaagct agt gcaagggcga tgaacggcca tgagcctgaa ccaccttcac

act t ttcaﬁ“%%35%88%%@f68%?tg§§§F3 F&&@Q PHEYgtghdgtteted
08€CBHCA0AR HFEACECAR Sl diGQf.gac tttttecctt

ggagctgttc caagttcagc gttcatctgc ctacggcgtg gtccgecatg

ct acaagaecugaagggearcacanagngceatl caagame cycidacteeediny an
2FORECLORYC, Lhec0cca0d . LORbLICLIC, 39CH000000; o) ooauonce
agtg (o] ag %C%% 8

ccggcg accaccggca ¢ ¢a cccdaaggct “cgcgccgagg
fgacd i Caalggsraiac geetiataveacaacat €t ggregan ggtichc-aaagacsega@ence
o%gﬁgﬁkggﬁ%@ousprotein,whereinthesignalSequenceisdirectly
fused to the amino acid sequence of the heterologous protein
oronecr two amino acids are insertedbetween the signal sequence
and the amino acid sequence of the heterclogous protein; and

expressing the DNA.

2. The method according to claim 1, wherein one aminc
aclid is inserted between the signal seqguence and the amino acid

sequence of the heterologcous protein.

3. The method according to claim 2, wherein the one amino

aclid is selected from among serine, alanine and methionine.

4, Themethodaccordingtoanyoneofclaimslto3, wherein
the giycinin signal sequence for endoplasmicreticulumtransport

18 the aminc acid seguence of SEQ ID NO:1.

5. A method for producing a transgenic plant cell
secreting a heteroclcogous protein comprising:

intreducing into aplant cell genome a DNA encoding an amino
acid sequence that comprises a glycinin signal seguence for
endoplasmic reticulum transport and an amino acid sequence of
a heterclogous protein, wherein the signal sequence is directly
fused to the aminoc acid sequence of the heterologous protein
or one or two aminoc acids are insertedbetween the signal sequence

and the amino acid sequence of the heterologous protein.
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ttttcagtgg tgcccatect agggcgaggg agctgcccgt gccgctaccc
acgtccagga tgaagttcga aggacggcaa tcatggccga aggacggcag
ccgt got get acgagaagcg gcatggacga ctgctgcttc60

ggt egaget g120 cgatgccaccl80 gccctggeccc240

cgaccacat g300 gcgcaccat c360 gggcgacacc420

cai L 0994456, ¢283c29200240 COLACRULERD0, 065C0RRAN0N o
as2kdin DONAT §2B3m Akl Tl £t @abmg2202s a glycinin signal sequence
for endoplasmic reticulum transport and an amino acid seguence
cf a heterologous protein, wherein one or two amino acids are
inserted between the signal sequence and the aminc acid seguence

of the heterologous protein.

7. The plasmid according teo claim 6, wherein one aminc
acid is inserted between the signal sequence and the amino acid

sequence of the heterclogous protein.

8. A DNA encoding an amino acid sequence that comprises
a glycinin signal sequence for endoplasmic reticulum transport
and an amino acid seguence of a heterologous profein, wherein
one or two amino acids are inserted between the signal seguence

and the amino acid sequence of the heterologous protein.

9. A plant cell with a genome into which a DNA encoding
an amino acild seguence 1s introduced, the amino acid seguence
comprising a glycinin signal sequence for endeplasmic reticulum
transport and an amino acid seguence of a heterologous protein,
wherein the signal sequence is directly fused to the amino acid
sequence of the heterociogous protein or one or two amino acids
are inserted between the signal seqguence and the aminc acid

sequence of the heterologous protein.

10, A plant with a genome into which a DNA encoding an
amino acid seguence is introduced, the amino acid sequence
comprising aglycinin signal sequence for endeplasmic reticulum
transport and an amino acid sequence of a heterologous protein,
wherein the signal sequence is directly fused to the amino acid
sequence of the heteroclogeous protein or one or twoe amino acids

are inserted between the signal sequence and the aminc acid
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<223> forward prinmer 6 <400> 12 gagtcaggat ccatggccaa
gctagttttt tee33 <210> 13 <211> 24 <212> DNA <213>
Artificial <220> <223> nodified reverse prinmer <400>
13 cttgetcaca gcgaagcagc agcc24 <210> 14 <211> 27
<212> DNA <213> Artificial <220> <223> nodified

ghse pri ppe 2o dda &1L gslsacs atagegaage
Sgggagcgzgf<g§%>§%gQ€%%T§§%4q%%12> DN&Q2213> Artificial
<2202 s@2%» fnbldé filed tr,eveeseeqf iimberiting said DNA from the

plant.

11. The method according to claim 5, wherein one amino
acid is inserted between the signal sequence and the amino acid

seguence of the heterolcgous protein.

12. The method according to claim 11, wherein the cne

aminoacidis selected fromamong serine, alanine andmethionine.

13. The plasmid according to claim 7, wherein the one

aminoacidisselected fromamong serine, alanine andmethionine.

14. The DNA according to claim 8, wherein one amino acid
is inserted between the signal sequence and the amino acid

sequence of the heterologous protein.

15. The DNA according to claim 14, wherein the one amino

acid is selected from among serine, alanine and methionine.

lé. Theplant cell accordingtoclaim9, whereinone amino
acid is inserted between the signal sequence and the amino acid

sequence of the heterologous protein.

17. The plant cell according te claim 16, wherein the
one amino acid is selected from among serine, alanine and

methionine.
18. The plant or the seed according to c¢laim 10, wherein

one aminc acid is inserted between the signal sequence and the

amino acid sequence of the heterologous protein.
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7 <400> 15 ettgctcaca gcagcgaagc agca24 <210> 16 <211>

33 <212> DNA <213> Artificial <220> <223> reverse

prmer <400> 16 gttcgagagc tcttacttgt acagetcgtc cat 33
<210> 17 <211> 24 <212> DNA <213> Artificial <220>

<223> nodified reverse primer <400> 17 cttgctcacg
ccage¢gaag . < > < > . < BNA <243> :
AT e a0 BEas i Tod evarae (e T vherein
the one amino acid is selected from among serine, alanine and

methionine.
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8 <400> 18 ettgctcaca agagcgaagc agcagcc27 <210> 19
<211> 27 <212> DNA <213> Artificial <220> <223>

nodi fied reverse prinmer <400> 19 cttgctcacg at agegaagc
agcagcc27 <210> 20 <211> 27 <212> DNA <213> Artificial
<220> <223> nodified reverse prinmer <400> 20
cttgetcaca acagcgaagc agcagcc27 <210> 21 <211> 24
<212> DNA <213> Artificial <220> <223> nodified

SEQURES e 1ATNGEr 9

<110> Sumitomo Chemical Co., Ltd.

<120> METHODS FOR PRODUCING SECRETED PROTEINS
<130> 521222

<150> JP2008-184479
<151> 2008-07-16

{i60> b4

210> 1

211> 19

<212> PRT

<213> Glycine max

<400> 1
Met Ala Lys Leu Val Phe Ser Leu Cys Phe Leu Leu Phe Ser Gly Cys
1 5 10 15

Cys Phe Ala

210> 2

211> 18

<212> PRT

213> Glycine max

<400> 2
Met Ala Lys Leu Val Lev Ser Leu Cys FPhe Leu Leu Phe Ser Gly Cys
1 5 10 15

Phe Ala



<400> 21 cttgctcacg ggagcgaagc agca24 <210> 22 <211>
27 <212> DNA <213> Artificial <220> <223> nodified

reverse prinmer <400> 22 ettutcaca gtagcgaagc agcagcc27
<210> 23 <211> 24 <212> DNA <213> Artificial <220>
<223> nodified reverse prinmer <400> 23 cttgctcacg

t gagcgaagc agcaz24 <210> 24 <211> 27 (212> DNA <213>
Artificial <220> <223) nodified reverse priner 10
<400> 24 cttgctrlarA tgwgange agr.sgoc27

210> 3

211> 19

212> PRT

213> Glycine max

400> 3

Met Ala Lys Leu Val Leu Ser Leu Cys Phe Leu Leu Phe Ser Gly Cys
1 B 10 15

Cys Phe Ala

210> 4

<211> 23

212> PRT

<213> Glycine max

<400> 4
Met Gly Lys Pro Phe Thr Leu Ser Leu Ser Ser Leu Cys Leu Leu Leu
1 B 10 19
Leu Ser Ser Ala Cys Phe Ala
20

210> 5

211> 24

212> PRT

<213> Glycine max

400> 5
Met Gly Lys Pro Phe Phe Thr Leu Ser Leu Ser Ser Leu Cys Leu Leu
1 ] 16 15

Leu Leu Ser Ser Ala Cys Phe Ala



<210> 25 <211> 27 <212> DNA <213> Artifici al
<223> nodi fied reverse priner

<220>
<400> 25 cttutcact

t cagegaagc agcagcc27 <210> 26 <211> 27 <212> DNA <213>

Artificial
26 ettgacacg ttagcgaagc agc
<212> DNA <213> Artifici al

reverse

<220>

210> 6

211> 720
212> DNA
{2135

<2207
223>

400> 6

atggtgagea
ggegacgiga
ggcaagetga
ctegtigacoa
cagcacgact
tteaaggaceg
gtgaaccgea
aagctggagt
ggeatcaagg
gaccactacc
tacctgagea

ctgctggagt

210> 7
211> 33
<212> DNA
213>

<2207
223>

400> 7

pri mer

Artifieial

agggcyagra
acggecacaa
coctgaagtt
cotteaccta
tettecaagtce
acggeaacta
tcgagectgaa
acaactacas
tgaacttcaa
agcagaacac
ccecagtecge

tecgtgacecge

Artificial

primer

agcc27 <210> 27 <211> 27
<220> <223> nodi fi ed

11 <400> 27 ettgctcaca tcagcgaagc
agcagcc2/0<210> 28 <211> 27 <212> DNA <213> Artifici al

synthesized DNA

getgticace
gttcagegtg
catctgcace
cgrgcrtgcag
cgecatgece
CAALACCOLD
gggcatogac
cagccacaac
gatecgecac
ceecategge
cctgageaaa

cgecpggate

BrRERtERTRC
teccggegage
ACCEZCAARC
tgettcagee
gaaggctacg
gecgaggtea
ttcadggage
gtctatatea
aacatcgagg
gacggcoceg
EAcCCCaacy

aclcacggea

ceateotggt
gegaggeeea
tgecegtgee
getaccccga
teccaggageg
agttegaggs
acggeaacat
tggeogacaa
acggcagegt
tgctgetgec
agasgceEcEa

tggacgaget

cgagetiggac
tgeeacctac
ctggeecace
ccacatgaag
caccatcttc
cgacacCetg
cotgggacac
geagaagaac
geagetegee
cgacagccac
tcacatggte

gtacaagtaa

<220> <223> nvdif%ed reverse priner <400>



<223> nodified reverse prinmer <400> 28 cttgctcacc

tt agegaagc agcagcc27 <210> 29 <211> 24 <212> DNA <213>
Artificial <220> <223> nodified reverse prinmer <400>
29 ettgcteacg caagcgaagc agca24 <210> 30 <211> 27
<212> DNA <213> Artificial <220> <223> nodified
reverse prinmer 12 <400> 30 cttgctcact ctagcgaagc
agcagcc27 <210> 31 <211> 27 <212> DNA <213> AWtIfICIa|
ARt &2 &bzl frbadigweverse prinmer <400> 31

210> 8

211> 33

212> DNA

<213> Artificial

{2207
223> primer

<400> 8
gagcetettac tigtacagel cglocatgec gtg 33

<{210> 8

<211> 60

<212> DNA

213> Artificial

2207
<223> synthesized oligonucleotide

400> 9
gatccatgge caagetagli ttttcecttt gttttctget tttcagtgge tgetgeticg 60

210> 10

211> 60

212> DNA

213> Artificial

2200
¢223> synthesized oligonucleotide

400> 10



ettgetcacg taagcgaagc agcagcc27 <210> 32 <211> 24
<212> DNA <213> Artificial <220> <223> nodifi ed
reverse prinmer <400> 32 cttgetcacc caagcgaagc agca24
<210> 33 <211> 27 <212> DNA <213> Artificial <220>
<223> nodified reverse pri 13 <400> 33 cttgctcacg
aaagcgaagc agcagcc27 <210> 34 <211> 24 <212> DNA <213>

Artificial <220> <223> nodified reverse priner

ctagegaage agoagocact gaaaageaga aaacasagop aasaaaciag ctiggecatlg 60
210> 11

211> 789

212> DNA

213> Artificial

<2200

<223> DNA encoding fused protein

<400> 11

ggatccatge ccaagctagt {ttticeett fgttttetge tittcagtge ctgctgette 6
getagegtga geaagggega ggagetgttec accgggetge tgeccateet ggicgagelg 120
gacggcgacyg tgaacggeca caagltcage ghatecggcs AZgECgaAREs cgatgocace 180
tacggcaage tgaccetgaa gitcatetge accaceggea agetgecogl gecctggece 240
accctegtea ccacctteac clacggegte cagtectica gecgetacce cgaccacatg 300
aggcageacy acttcticaa gtecgecatg cocgaagget acgtccagga gegeaceoate 360
ttetteasge ascgacggeaa ctacaagace cgcgccgagg tgaagticega gggegacace 420
cteggtgaace geatcgaget gaagggeatc gacttcaagg aggacggesa calccliggsg 480
cacaagctgg agtacaacta caacagecac aacgtctata tcatggccga caageagaag 540
aacggcatca aggleasctl caagatcege cacaacatcg aggacggeag cgtgeagete 600
gecgaceact accagcagaa cacceccatc ggegacggee cegtgcetget goccgacsac 660
cactacetga geaccecagte ogecctgage aaagacccca acgagaagcg cgatcacatg 720
gleotgoctrg agttogtgac cgecgeeggg atcactcacg geatggacga getgltacaag 780
taagagetc 789

2100
VARV

<212>
213>

12
33
DNA

220>
223>

Artificial

forward primer



<400> 34 cttgctcacg ccgctagcga agca24 <210> 35 <211>
27 <212> DNA <213> Artificial <220> <223> nodified
reverse prinmer <400> 35 cttgetcaca gcgctagcga S
agcagcaz27 <210> 36 <211> 24 <212> DNA <213> Artifici al

<220> <223> nodified reversé priner 14 <400> 36
cttgetcacg ccagcagcga agcaz24 <210> 37

400> 12

gagtcageal ccatggceaa getagttttt tec 33

<210> 13

2115 24

<212> DNA

<@13> Artificial

220>

223> modified reverse primer

<400> 13
cttgetecaca gegaageage agec 24

<2100 14

211> 27

<212> DNA

213> Artificial

2200

<223> modified reverse primer

400> 14

cttgeteace atagegaage ageagoec 27

210> 15

211> 24

<212> DNA

213> Artificial

<220>
<223> modified reverse primer



<211> 1620 <212> DNA <213> Artificial <220> <223>

synt hesi zed DNA <400> 37 ggatccatgg attatcaatg

tt caaggacc ccatcctgca cttgatcttg ctcactatta ctttggatct
atgatcacta gtgtcttcat ggacttaaag ggtgacccta eacattattt
attatgcaat atttttgatc cttaggbgtg gcatattcat gacatgtatg
cagaacgacg gcaagagagt atgactutt ctecaactge aggcattcct
cagttcctta tgcaacagaa tgatgcagtc atgttgtgag ttggtggagg
agtctattgc ggggattcct accagagact ecaaggtgac ggaacgat gg
el0@f gptat ttettgettc tgtectcaga ctcttagact ctcttgtgag
aaggtacttt actttaagca atccaggtga aactcttgct
cggEatriectcagtmaggat@a t ccagaaggt caaagttttc gccacctgg
tttcgaggtt tatgggtaaa cgcaggtgat tggtatgcaa tatcttcgg
agacaat act ggtgccttca caatgctgga cacacttgaa ttcatacctt
dgdggottaaa ettcggaaca atattcgtt tattactcaa

211> 33
<212> DNA
218> Artificial

220>

<223> reverse prmer

<400> 16

gttegagage tcttacttgt acagetegice cat 33

210> 17
211> 24
<212> DNA
213> Artificial

<2207

223> modified reverse primer

400> 17

ctigeteacg ccagegaage agea 24

210> 18

211> 27

<212> DNA

213> Artificial

<2205

223> modifed reverse primer



aacggtgata tttgctgagc ettgatggte acctatgaag gaggct gt gt
accaaggct g ggtggaactt ccaatcattc gagattaagg tgggttgcag
gagt ccgcag tat aagggta gacgcagttg tgtggttctg

gat gct acta cetaggccag tatgctaata tectcactca catgottcag
ggctoccat ccattactgg acttaatgct cacctgttgg taaccttaga
agaagtttac ttcttacgga agaacctccc aaaggctgca ctccttcatc
cgaggact gt gtgcaaacct tccagttatg caacttttcc tccagctcaa
atgtttcagt gaattaccgt ctgaaggttc agctaacgct ataatattgc

é% tt;%gga gttctatgtc tgttatgtgt aaccactctt cagagctgga
¥4ga

cta eggtaacgag catccgataa getcgottgc acaatacccc

aggatcheehegacggt gitaac cat t acagat tccagttat tattggagate?

at gt gact ac cgacgctcag at gcagaaat tgacactott ttgacacagg

cattataac 15 gctetcactc gctagacgtt cagetttccg

{Avet et eg cttgat ccaa agt ggt aaca agaaccgcag

éﬁi?ag%caa atttecttaa gtctcccagt gttccggttc atactgctgg
t

gat gatacgat gc

<212> DNA
<213> Artificial

<2207
<2235

<400>

modified reverse primer

19

cttgetcacg atagegaage ageagec 27

<2107
<2112
<212>
<2137

<2207
223>

<400>

20
27
DNA

Artificial

modified reverse primer

20

cttgetcaca acagegange agocagece 27

2100
2115
<212>
<213>

<2207
<2237

2

24

DNA
Artificial

modified reverse primer



gaggatttca tcattacact gottggaact tcttatttat actecttgtt
gatcaatget tottttctct gcagttcttg ggtggaacaa
ttccactcaa aataacgott aagtggcctg ctoggtettt aatcctccat
gcgatcttgg agtattcttt acgacatcgt tcattgcatt aatacacatc
atactggtaa cattcttcagt ttttatcctcl260 cctttcaaaalld20
tttccaggat 1380 cgctaccgacl440 ctcttcccaal500
agacaacttcl560 gtgagagctcl620 <210> 38 <211> 30 <212>
DNA <213> Artificial <220> <223> prinmer <400> 38
<%8&§g§§ctc caactgcaac tcttgctaac30

cttgotcacy ERALCEBAgC agca 24

210> 22

QL 27

€212> DNA

<213> Artificial

{2202

<293 modified reverse primer

400> 22

cttgctcaca grtagogaage ageagec 27

<210> 23

211> 24

(212> DNA

<213> Artificial

220>

€223> modified reverse primer

<400> 23

ctigotcacy Tgagcgaage agea 24

210> 24

21 27

(212> DNA

213> Artificial

{2207
<2735 modified reverse primer



<210> 39 <211> 34 <212> DNA <213> Artificial <220>
<223> prinmer <400> 39 gagCtotcac acgaagsatg atggaggatt
agag34 <210> 40 <211> 1677 <212> DNA <213> Artifici al
<220> <223> DNA encoding a fused protein <400> 40
ggat ccat gg gctagcgctc at caatgagg aaggacccag tcctgcatgc
gatcttgtga actattaatg tggatattg atcactaagt tettcatggg
cttaaagacc gaccctacca attctttgga atgcaatctg tttgatuttc
aggggtgtgt tattcatctc atgtatgctc aacgacgaag agagagt act
actgettatc etcactecac agacgttat!l ctttccggtc cttctcggtt
Gatcc#hat a ccaagctagt caactgcaac cattcctcgg

Atk SGLiaC G Aa8a0aal66: t gCagt ecaa ttgtgaggcc gtggaggt tav
ctattgctat gattectcgc agagacttgg aggtgactat acgatggaga

gtgctatggt ttgcttccaa cctcagacac ttagactttc ttgtgagaga
Gi@ctsfctt ttaagcaatc caggtgatat aattcaagag

B11> 27
212> DNaA
<213 Artificial

<ee0r

<223> modified reverse primer

<400> 26

ctigetecact toagegaage 4gCagce 27

<210 26
2L

<212> DNA

<213> Artificial

2205

223> modified reverse primer

400> 26

cttgeteacy ttagegaage agcapgcee 27

<210> 27

211> 27

212> DNA

213> Artificial

<2202

223> modified reverse primer



tcettaatcs
tttttccett
agttttcgag
t at geaat gg
act t gaagat
t act caagge
ccttgttaag
gat ggt caga
atcattcatg

YeEgttgat g

t cccagt get
tcttgetaac
acct ggaacc
ctt cggagag
at acctt cct
gatttcagea

ccggttctct

cgaggtt ggt
caat act t at
gggt aaat at
ttacact ggt

ct gct ggact

tattcetat cggatcactt agaaggtacc

gggt aaacca aggt gat gag
gcettcagac tgctggat gt
eggaacatcc tttcgttcat
tggaactttc tatttataat

tgttttctgc ggtgatacca gctgagccac

t at gaagaga gctgtgtctc
attaaggctg gttgcagata
ggttctgcat gctactaaca

aaggct ggt g ggaacttcaa
tccgcaggtt aagggt aaac
aggccagacg gct aat at cc

gttettggcg ggaacaaagt?
ttttcagtgg

ctgttggtaa ccttagattc
ggctgcactt cttcatccga
atttectcc agcteaaatg
taacgctgga atattgctgce
cactcttcag agctggaatt
egettgcctt ataccccagg
ctgttattat tggagatcag
cactettatg acacaggcat
attettlLect ttcaaaacag
t accgaectt

&icaatcaat Gegehbcagake tcceettttg
cact caaacg aacgctttca tggcctgaat

ctgctgottc ttactggact taacgctatt
agittacttc ttacggacca acctcccaaa
ggact gt ctc caaaccttcc agttatgett
“tttagt gaa ttaccgtgtg aaggttcagc
Lhsy ggaggt ctatgtctgt tatgtgtcac
gaat ctacgg taacgagatt ccgat aaget
@t Prcbegerial gt t aacat tacagat gac
t gact accga cgct caggea cagaaattga
tcttaacgct atettggitt taccctcgcet
@bt cgtttt ccaggattat ttgcattcgce

¢223> modified reverse primer

400> 28
A

ctitgetecace ttagecgaage ageagec
<210>
211>
212>
213>

29

24

DNA
Artificial

220>

<0295 modified reverse primer

<400>

ctigotecacp caagopaage agea

29
24

210>
Q10
212>
213>

30
27

DNA
Artificial

{2205

<223> modified reverse primer



acacatcctc ttcccaaagt 17 ggtaacaacc ttatgatgat
caatgctetc ggtctttata ctggtaaaga caacttcagal620
accgcaggat acgatgctct tttactaat cctccatcat tcttcgtgtg
agaget c1l677 <210> 41 <211> 22 <212> DNA <213>
Artificial <220> <223> prinef <400> 41 ttgatottct
tgatccaat gc22 <210> 42 <211> 22 <212> DNA <213>
Artificial <220> <223> prinmer <400> 42 gtctgaggac
acaccectaa. gg22 <210> 43 <211> 20 <212> DNA <213>
Artificial 18 <400> 43

400> 30

cttgeteact ctagegaage ageagee 27

210> 31

Q211> 27

<212> DNA

<213> Artificial

220>

<9223> modified reverse primer

<400> 21
cttgctcacg taagegaage ageagee A

210> 32

<211> 24

{212> DNA

213> Artificial

{2200

<923> modified reverse primer

<400> 32

cltigetcace caagepasge agca 24

<210> 33

211> 27

<212> DNA

213> Artificial

{2207

293> modified reverse primer



gaagcagct ¢ gaggat ggaa20 <210> 44 <211> 22 <212> DNA
<213> Artificial <220> <223> priner <400> 44
gacgggttga ctctuctgg at22 <210> 45 <211> 17 <212> DNA
<213> Artificial <220> <223> Prinmer <400> 45
gttttcccag tcacgacl? <210> 46 <211> 32 <212> DNA <213>
Artificial 19 <400> 46 ggatccgact gatgagtgtt

t aaggaccaa t g32 <210> 47 <211> 33 <212> DNA <213>
Artificial <220> <223> Priner

<4007 33

cttgetcacg aadgcgaage ageagee 27

210> 34

{211> 24

<212> DNA

<213> Artificial

{2200

223> modified reverse primer

<400> 34

¢cttgeteacg cegetagega agea 24

210> 35

Q11> 27

<212>  DNA

<213> Artificial

<2207

<293> modified reverse primer

<400> 35

cltgeteaca gegolagega ageagea 27

210> 36

211> 24
<212> DNA
<213> Artificial

<220>

223> modified reverse primer



<400> 47 gagctcaacc aat aaataat aataataata atg33 <210>

48 <211> 34 <212> DNA <213> Artificial

Pri mer

cgoggccgcglO <210> 51 <211> 3177

<400> 36

cttpctcacg ccagcagega agea

21l
<2112
212>
<213>

37

DNA

220>
{223>

400> 37

gpatccatgg
attatcaateg
ttcaaggace
cecztectgea
cttgatettg
ctcactatta
ctttggatet
atgatcacts
gtgtecticat
ggacttasag
gegtgacceta
cacattetit
attatgcaat
atttiteste
cliaggerts
gecatatteat
gacatgtatg
CARAACEACE
geaagagagt
atgactgett

1620

Artificial

ctccaactgc
aggeattcet
cagttecctta
tgcaacagaa
teatgeagte
atgttgigag
ttgglggage
agtetattge
geegattcet
accagagact
ccaaggtrac
gEagcgatyy
ctggtgetat
ttcttpette
tgtecteaga
ctettagact
ctettgteag
aaggtacttt
actttaages

atccaggtga

synthesized DNA

dactettret
cgetaticet
ctceggatea
tccagaaggt
caaagittic
gecacctgga
tttcgaggtt
tatgrgtaaa
cgeaggtgat
tggtatgcas
tatctteogga
agacaatact
ggigectticoa
caalgctegra
cacactigaa
ttcatacctt
agagggtaaa
clteggaaca
atetttogtt

tattactcaa

aacggtgata
tttgetgage
cligateete
acctatgaag
gaggetgtgt
accaagretg
grtgeadcit
ccaateatte
gagattaagg
tgggttgcag
gagteegeag
tataagegets
gacgeagtty
tgtggtictyg
gatgetacta
cotaggecag
tatgetaata
tecetcactea
catgettcag
gegetecectt

ccattactgg
cacetgtieg
agaagtttac
agaacctcce
cteetteate
gtgcaaaccet
caacttttece
atgtttcagt
ctpaaggtte
ataatattec
gttctatgte
aaccactett
atggaatcts
catccgataa
acaataccee
acgetgitas
tceetgttat
atgigactac
atgcagaaat

ttgacacagg

<220> <223>
<400> 48 aagcttcaag tcatgaagaa cctgat aaga
cgtc34 <210> 49 <211> 18 <212> DNA <213> Artifici al
20 <400> 49 gatccgcggc cgcg
<212> DNA <213> Artificial

4Gct 18 <210> 50 <211> 10
<220> <223> Primer

<400> 50

24

acttaacget 60
taaccttaga 120
ttcttacgea 180
agagretgca 240
cgaggactgt 300
tccagttatg 360
tccagetcaa 420
gaattaccgt 480
agctaacget 540
tgettttgga 600
tgtliatgtgt 660
cagagctgga 720
cgetascgag 780
petegettge 840
aggaticete 900
cattacagat 960G
tatteggagat 1020
cgacgeteag 1080
tgacactett 1140
cattcttaac 1200



<212> DNA <213> Artificial <220> <223> DNA encodi ng

fused protein <400> 51 gaattetctc ttataaaaca
caaacacaat ttttagattt tatttaauta atcatcaatc60

gattataatt atttatatat ttttctattt tcaaagaagt aaatcatgag

cttttccaacl20 tcancateta attftuct ctcaaccttt
ttcacatett aagtagtctc accctttatal80 tatataactt
atttcttacc ttttacatta tgtaactttt atcaccaaaa
gaancancticddbchagagd-ttia idhanatagagatocacaagiaaccte
act t ac_act__cttaca}ﬁttca t cgacat traars,oqtr ‘t,tAtgat €LY, oa
FYPEaENaat Tat AR G Pt A AP PERAMAL haCH
ecoacd ktd66:agatcanagggt tietdatinagacalcgyaatddgeat
aat aagcaaa aacaactcaa tcactttcat 420 ataggagqgta

: b Rgacerae

teetiehet gEtegralt daREAt 1) catataay, TahHE
GliboRtiAadR0:dtaal 06408 t ARt BakatRo@ReAGk t & cccaa

1260
1320
1380
1440
1600

caacaccgga ttttttttaa ttaaaatgtg540 21 ccatttagga
PGEE AL AtotATicahAaberatepiateeEagH ARSYE Al A8 PRE Utge dafd

5L98305L @Qtaggkﬁtgé‘%mcicttt L£6Let04d 4QEEGRE @Bagagctc

1620

tgttttctgc ggtgatacca gctgagccac gatggtcaga tat gaagaga
gctgtgtctc aaggct ggtg ggaacttcaa atcattcatg attaaggctg
giihgcagata tccgcaggtt aagggtaaac gcagttgatg ggttctgcat

ctact aaca aggccagac
g%ll) 30 99 999

<212> DNA
<213> Artvificial

{2207
{223> primer

400> 38

gotagegete caactgeaac tetigetaac

210> 3%

211> 34

<212> DNA

213> Artificial

{2207
<223> primer

400> 39

gagctctoae acgaagealeg atgraggall agag

210> 40
211> 1677
<212> DNA

30

34



taaatagtta
tt gcaat aga
ttttcagtgg
ettcatccga
atattgctgc
at accccagg gtgttaacat
acgt ggttaa gagtctaatt
€4J8r cagodcciahccacgect
ccttagattc ttacggacca

ttggttgaaa
ct cacaccat
ttact ggact
caaaccttcc
ct at gt ct gt

aaat aagt gt aattgaaagc tccaggaaga
gaat gt et ca cectataaat tecttaaaca
ctgttggtaa agtttacttc acctoccaaa
cttttcctcc tttcagtgaa aaggttcagce
cactcttcag gaatctacgg ccgat aagct
atatttttaa atattaat at
aaagaaat ga aacactgaaa gaacttcatg
ctcatcagto ctgctgettc taacgctatt
ggctgcactt ggactgtetc agttatgctt
agctcaaatg ttaccgtgtg taacgctgga ttttggaggt tatgtgtcac
€§0t ggaatt taacgagatt cgcttgcctt attcctcgca tacagatgac
gatca ctcaggca cactcttatg tottaacgct taccctcgct
%%gggag%%‘g“&?“éa? ?ggetdt %“3? Yt aaat ca cattagtaca
tttaaattat aaccatgcat cacctttctc aggtgtagca cctacttctg
§@g tt@tcc ggat ccat gg gctagcgct c at caat gagg aaggacccag
g8t gc gatcttgtga actattaatg tggatctttg atcactaagt
¢t caiOghacl tagnaganccgacaet acta atdicidikgacakgaaat ctg
tttgatcttc aggggtgtgt tat tcatctc atgtatgctc .
%F&a%@erfgf%Fca%féga&f&gategﬁfa%&%%ta&@a @%Pég%%agg dteggttidect of
Adeb@ge@cticeecaaageicr{tgaggbales: geittgacaactegangct ageo
caactgcaac cattcctcgg ttecttactc aacagaatcc tgcagtccaa
RFLGaYy Ltecytaggagattradtaatgtcats gattedte déaddasict t g§
aQ0ldagd alcaasdal 9gaa Aotk giQat. higeldesagcGobrgacam
ttagactttc ttgtgagaga tctactaaaa600 tcaaaattaa660

EGHAAET §erPRUCat AL HAANTETBO St CALIGABAD seactgtete 360
AqLigagat ceaLagesat 980, Cleal LeACCHOottatgett 420
tcaaag%$t%%8%g tatteccttll%g tc?{gctaaclzog

tgratctite gtegagetit cgaggttegt graacttcaa cttitcctee agetcaaatg 480
atcactaagt clattgetat ggptaaacca atcattcatg tttcagtgaz ttaccgtgtg 540
tcticatgee gattcetoge aggtgatgag attaaggetg aagegttcapge taacgetgga 600
cttasagacce agagactigg tatgcaategg gtigoagata atattgetge tttiggaggt 860
gaccctacca aggtgactat cttcgmagag tccgeagegtt ctatgictgt tatgtgteac 720
attctttgea acgatgpaga caatacttat aagggtaaac cacteltcag agetggaaltl T80
atgcaatcetg gtgetatggt geettcagac geagttgate gaatctacgg taacgagatt 840
tttgatette ttgettecas tgetggatgt ggttetgeat ccgataaget cgettgectt 900
ageeetetgt cotcagacae acttgaagal getactaaca ataccccagg attcctogea 960
taticatcte ttagacttte atacclticet aggecapgacg gtgtltaacat tacagatgac 1020
atgtatgete ttgitpagaga geetaaatat getaatatee ctgttattat tggagateag 1080
aacgacgaag gtactttctt cggaacatce tcacteaatg tgactaccga cgoteagges 1140
agagagtact ttaagcaatc tttcgtteat getteagatg cagaaatiga cactcttatg 1200
actgettate caggteatat tactcasgge teccettiig acacaggeat tcttaacget 1260
ctecactceac aattcaagag galttcagea gttettgger atettgritt tacceteget 1320
agacgttatl tccttaastca ttacactggt gpaacaamgl attetitect ttcaaaacag 1380
cttteoepgte tcocagtget tggaactttc cactcaaacg acatcgttlt ccaggattat 1440
cttetegett ceoggttctet tatttataat aacgetitea ttgecattege taccgacctit 1500
gatccaaata ctgetgegact ccttgttaag tggectgaat acacatccte tteccaaagt 1560



tattcctttt 1260 cggatcactt 1320 agaaggt acc1380
agttttcgaglda40 acctggaaccl500 cgaggttggt 1560
gggt aaaccal620 aggtgat gagle80 tat gcaat ggl740
cttoggagag 1800 caatacttat 1860 gccttcagacl920
t gct ggat gt 1980 actt gaagat 2640 ataccttcct 2100
gggt aaat at 2160 cggaacatcc 2220 tttcgttcat 2280

tact caaggc 2340 gatttcagca 2400 ttacact ggt 2460
g%ﬁgg%ﬁgp@ttéqyggtgat caatgctclc pptetttata ctgetasaga caacttcaga

accgeaggat acgatgetet titetoctaat cefccateat teltegtpty agagete

210> 41

211> 22

<212> DNA

213> Artificial

220>
{223> primer

400> 41
ttgatcitct tgeticcaat ge

210> 42

211> 22

<212> DNA

<213> Artificial

{2200
223> primer

<400> 42

gteteaggac acaccoctaa gy

210> 43

211> 20

(212> DNA

213> Artificial

{220
223> primer

1620
1677

22

22



22 cactcaaacg aacgattca tggcctgaat ggtattata

cctccat cat
ggaagtgttg
acacatcctc
gtctctetct
ccaggat t at
cottttgttc
aagaat gaag

2pgcagoat

tga

aaaacaaagg taatgagtca atettattt acaaaaggca

aatagttgaa acatcgtttt ttgcattcgc

ct ggt aaaga tcttcg%gtg ctttagcttg cgaaactttt

aacaat aacg gcaggacagg gattaacttt

taccgacctt ttoccaaagt caacttcaga agagctcaac

gegggaataa ctetctcttt attggtccaa acatgatgta
cttctcggtt gatccaaata ggtaacaacc

caat aaat aa act gt aaaat aaggagaaat tttttttctt

tag gaagactaaa acgtettatc

gaagcagete gagratggas 20

210> 44
211> 22
<212> DNA

{213> Artificial

<2207
<2237 primer

400> 44

pacgggtitga ctotttetey at 22

210> 45
211> 17
212> DNA

<213> Artificial

220>
223> Primer

400> 45

gitttcccag toeacgac 17

210> 46
211> 32
<212> DNA

213> Artificial

2205
223> Primer



ccggttctct tatttataat ctgctggact cottgttaag ttatgatgat
caatgctetc acgatgctet tttactaat taataataat aatgaataag
aataatgtaa gtactctcta tccaatgagt tttctgtcaa tettctgagc
ttcttgcaaa cttgatcgat gatat gtta attgaaagta ttgcagaccc
aggttcttca tgacttg <210> 52-<211> 20 <212> DNA <213>
Artificial <220> <223> Prinmer <400> 52 ctggtgcaaa
cottccagtt20 <210> 58 <211> 20 <212> DNA <213>
Artificial <220> <223> Priner <400> 53 <210> 54 <211>
§40<0§124€ PRT <213> Artificial <220> <223> fused protein

ggatccgact gatgagtgtt taaggaccaa tg 32

210> 47

211> 33

<21Z> DNA

<213> Artificial

220>
{223> Primer

400> 47

gagetcaace aatasataat aataataata atg 33

210> 48
211> 34
<212> DNA
213> Artificial

<2200
<223> Primer

<400> 48

sagetteaag teatgaagas cotgataaga cgte 34

<210 49
211> 18
<212> DNA
213> Artificiai

220>
223> Primer



<400> 54 Ser Ala Pro Thr Ala 15

400>

49

gateCcpegge cgcgaget

<2100
<211
(212>
{2135

{220>
223>

<400>

50

10

DNA
Artificial

Primer

50

cgogECLEeE

<210>
211>
212>
213>

<220>
<223>

400>

gaatictete
gattataatit
teaacateta
tatataactt
tazaatitta
cttttatety
catazaaaggt
atagpaggta

taatgccaaa

51

3177

DNA
Artificial

DNA

bl

ttataaaaca
aitttatatat
tirtttiter
atttcitace
ttaaatlagac
tittataaat
tettattasg
gectaagtac

acaaattaat

encoding fused protein

caaacacaat
tttictatit
cleaacctit
tittacaita
tecacaagta
atfattgtega
catggeatit
gtactcaaaa

aaaacactita

20

tittagattt
tcaasgaagt
tteacatetrt
tgtaactitt
goitgacact
tataatttaa

aataagcaaa

tgecaacasa

caacacCgga

tatttagata
agatcatgag
aagtagicic
atcaccaaza
cttacattca
tcaarataac
aacaactcaa
tasaasaaaa

titttittaa

atcatcaate
ctittecaac
accctttata
ceaacaactt
tegacaitaa
cgcaaacttt
{cactttcat
gttectttaa

ttaazalgteg

18

10

60
120
180
240
300
360
420
480
540



ccatttagga
tgatttttat
actaaaaaaa
gaaattaaga
Adagaaagag
tttetgeecat
cegaagecac
geatactgaa
‘ttectetett
tetecatipg
tgttitetge
ggtgatacca
getgageeac
gatgrtcaga
tatgaagaga
getgtetote
aaggetgaty
ggaacttcaz
ateaticaty
attaaggetg
gittgcagata
tcegeaggtt
aagggtaaac
geagttgatg
gettetecat
getactaaca
AgRCCagacy
gctaatatoeo
tcactcaatg
geticagatg
tcoeottitg
gttctiggee

ggaacaaagt

taaatagtta
tiggttgaaa
aaataggtet
aattgaaage
tccaggaaga
ttgeaataga
ctcacaccat
gaatgitctes
ccetataaat
{cettasaca
tttteagtgg
ttaciggact
cigttggtaa
agtitacttc
acctocccaaa
ctteatecga
caaacclice
ctittecerce
tttcagtgsa
aaggitcage
atattgetege
ctatgtetgt
cacteticag
gaatciacgg
cegataaget
ataccceagg
gtgttaacat
ctgttattat
tgactaccga
cagaaattga
acacaggesat
atcrtggttt
attetttect

atatttitaa
atattaatat
acgtggitaa
gagtctaaty
aasgaaatga
aacactgdaaa
gaacitcate
agcteageac
aaccacgcot
ctcatcagtce
ctgetgettic
taacgetatt
ccttagatic
ttacggacea
grctgcactt
ggactrgtecte
agttatgett
agctecaaatg
ttaccglegtg
taacgcelepga
ttttggaggt
tatgtgtcac
agetggaatt
taacgagatt
cpettgeett
attectegea
tacagatpac
tggagateag
cectecaggea
cactcettatg
tettaacget
tacccteoget

tteaaaacag

21

taattattta
gtttaaatca
cattagtaca
tttasattat
aaccatgceat
cacetttete
aggtgtagea
cetacticte
caggttctee
ggatccatgrg
gcetagegetce
atcaatgagy
aaggacccag
teetgeatge
gatcttgtga
actattaatg
tggatetitig
atcactaagt
tctteatgeg
ctiaaagace
gaccctacea
attctitepa
atgcaatctg
titgateitc
agrggtetot
tattcatcte
atgtatgcte
aacgacgaag
agagagtact
actgettate
cteactecac
agacgttatt
cttteeggte

daaagecgla
acacaateta
gtaatataag
gaacctgcat
ggtecceteg
tttgteactt
ceecaaggett
tgacgtgtce
getteacaac
ccaagetagt
caactgcaac
cattecetegg
ticettacte
aacagaatcce
tgcagtecaa
ttgtgaggec
glggaggttt
ctattgetat
gattectege
agagactigg
aggtgactat
acgatggaga
gtectatggt
titgettecaa
ceteagacac
ttagacttite
tigtoaguga
gtacttictt
ttaageaaic
caggtgatat
anttcaagag
tcettaatea

teeceagtegct

tctactaaaa
tcaaaattaa
aggaaaatga
atatagaagy
tcatcacgag
aattgagateg
ccatagecat
cteatteace
teaaacatite
tittteeett
tettgetaac
tattectttt
cggatecactt
agaaggtacce
agtittcgag
acctggaace
cgaggttret
geggtaaacea
aggtgatgag
tatgcaatgg
cttoggagag
caatacttat
gecttcagac
tgetggatet
acttgaagat
atacetteetl
geggtaaatal
cggaacatcc
tttegtteat
tactcaagge
gatticagca
ttacactggt

togaactite

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1660
1620
1680
1740
18060
1860
1920
19680
2040
2100
2160
2220
2280
2340
2400
2460
2520



cactcaaacg
aacgetttica
tgecetgaat
ggtetttata
cctecateat
aaaacanageg
taatgagtes
atcttetttt
acaasaggca
ggaagigtty
aatagttgaa

<210>
211>
212>
213>

52
20
DNA

<2200
223>

<400> 52

ctggtgcaaa

210>
<2117
<212
213>

23
20
DNA

220>

<223,

<400> 53

acatecgtitt
tigeaticge
acacatecte
ctgglaaaga
tettegtgte
ctitagetig
cgazacttit
gictctctet
aacaalaacg

gCABEAacagy
gattaact{ti

Artificial

Primer

cettooagtt

Artificial

Primey

ttatcggatg cagaaccaca

ccaggattat
tacecgacctt
ttcccaaagt
caacttcaga
agagctcaac
cettttgite
gerggaataa
ctectetetty
attggtecaa
acatgategta

aagaatgaag

22

ctteteggtt
gatccaaata
ggtaacaacc
accgeaggat
caataaataa
actgtaaaat
aaggagaaat
titttttctt
Tgatagtiag
gaagactaaa

acgteitate

cecggttetet
ctgetggact
ttatgatgat
acgatgetot
taataataat
sataatgtasa
tceagtgagt
tettetgage
cttgatcgat
atligaaagta

aggttettca

tatttataat
cettagttang
caatgctete
tttetetaat
satgaataag
gtacteteta
tttotgteas
ttctigeaaa
gatatctita
ttgcagacce

tgacttg

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3177

20

20



210>
2110
212>
213>

{2202
223

<400>

54
b
PRT

Artificial

fused protein

b4

Ser Ala Pro Thr Ala

1

5

23



