SPECI FI CATION TI TLE OF THE | NVENTI ON ANALYSI S OF AGONI ST- ACTI VITY AND
ANTAGONI ST- ACTIVITY TO CYTOKI NI N RECEPTOR BACKGROUND OF THE | NVENTI ON

FI ELD OF THE | NVENTI ON The present invention relates to a nethod for

anal yzing agonist-activity and antagonist-activity of an exam nee to
cytokinin receptor. DESCRI PTION OF THE RELATED ART Cytokinins are pl ant
hor mones relevant to cell division and differentiation of higher plants
and are wel |l -known as very inportant physiologically active substances
havi ng f uncSEQUENCECLISTONGICI ng di vision of cells of higher plants,
differentiating the callus and pith to the stens and |eaves, ethiolating
and defoliating | eaves, preventing the falling of fruit, breaking the
domi nance of the ternminal bud and the |ike [Cytokinins: Chemistry,

Acti vity, <Hfd Jamntenoobhenira fresdtd1994)]. The substances having
cytokinins-like activities are usable as plant growth regulators, for
exanple, fruit-falling preventive agents for fruits such as apple, orange,

and the ljke, - fal } I g | ey,
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increasirg? ts for fruits after harvest. As a nethod for finding

subst ance (ﬁa I'ng such cytokinins-like 1 activities, conventionally

enpl oyed is a nethod for observing and eval uating the physiol ogical
changes by directly spraying exam nee substances to plant. The
aforenentiﬁmgqqgg&ﬁpd has problens that it requires to prepare the

exam nee substances in anounts sufficient to directly spray themto plant
and also requires imrensely long tinme to observe and evaluate the growh
of the plant and the physiol ogi cal changes of the plant after spraying of
t he exami«166><9ibst ances. Therefore, it has been desired that a variety of
nmet hods be devel oped for quickly finding substances having cytokinins-Ilike
activities with small anmpbunts of exam .nee substances. SUMVARY OF THE

| NVENTI ON _|_nvent or t he present invention have intensively investigated
in such‘gﬁﬁhg?i ngﬁﬁ' iﬁst found protein functioning as a cytokinin
receptor and subsequently found it possible to analyze the

agoni st-activity and the antagonist activity of exam nee substances to a
cyt oki ni negngecqpt or by using the cytokinin receptor ("the analysis nethod")
and found it also possible to quickly search substances having

cyt oki ni ng1ls B83hctivities even in a snmall anobunt of exam nee substances
by enpl oyi ng the anal ysis nmethod and consequently reached the present

i nvent i ork21Zh&Npr esent i nvention provides: 1: A method for anal yzing

ant agoni st_activity to cy.t oki nin receptor,
g <21?> Arab1d>c/>psxs t alylana P
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<400> 1
atg tct ata act tgt gag ctc ttg aat ctt act tca aag aaa gct aag 48

Met Ser Ile Thr Cys Glu Leu Leu Asn Leu Thr Ser Lys Lys Ala Lys



whi ch conprises (1) bringing an exam nee substance and a substance having
agoni st-activity to the cytokinin receptor into contact with a transforned
cell into which DNA coding the cytokinin receptor is introduced and 2 (2)
measuring the existence or the quantity of intracellul ar signal
transduction fromthe cytokinin receptor expressed in the transforned cell.
2: The nethod according to the above 1, wherein the transfornmed cell is a
cell having a function of directly controlling the cell growth by
'intracellulﬁr si gnal tr%psduction fron1;¢e cyt oki nin recgpt or and the
measur enent” of the exist'ence or the quantity of the intracellular signal
transduction is carried out using the quantity of the cell growh of the
transforned cell as an indicator. 3: The nethod according to the above 1,
wherein thg %&%EO@BQ t GakladgSam tpanshosdpdagalct grnetatiad bys

i ntroduci ng codi ng %he cytokinin receptor into a host cell so inproved
as to have histidine kinase activity |lower than the intrinsic histidine

ki nase activity of the host cell. 4: The method according to the above 1,
wher ei n thes SemSef GemeSer Asp Lys Lya Trpahed dysddscBid Legedbeathed by

i ntroduci ng DNA codi ng the cytokinin_receptor into g host cell so inproved
as to have histidi n@0ki nase activityE35 | ower than the3¥ntrinsic histidine

ki nase activity of the host cell by deleting one or nore of histidine

ki nase. 5: The nethod according to the above 1, wherein. the transforned

Cyt oki i reU8 BRopPbrvar o 5 RaRE Qe ekt MR PR ATE H SRR 0P 6. e

cyt oki ni n”""®recep I'ng~no cyt ptor.
nmethod according to the above 1, wherein the transforned cell is yeast. 7:
The net hod according to the above 1, wherein the transfornmed cell is

buddi ng Jgasile Beu The Gipt SexdLac dai dilagvVdlo LehndadlMetePlle Labeirgi n t he DNA
coding the 3 cytokinin receptor is any one of DNA coding the cytokinin
receptor selectedd from (a) a cf¢@okinin receptortdhaving the am no acid
sequence represented by SEQ ID No: 6; (b) a cytokinin receptor having the
am no acid sequence represented by SEQ ID No: 2; (c) a cytokinin receptor

havi ng t am.ng acid seque represe Y. SFE I 4. (d

cyt oki ni &%Fe%%pg%ar aﬁgeﬁﬁgi #a@?ﬁ% %gt%iai E%ﬁqrctel?ct t(%t Iég%[%a éae%st )%zﬁe
transnmenbrane region but less than that in its natural form (e) a
cytokinin receptor having the am no acid sequence fromam no acid nunber

196 to 1126 @vomg Bee GAnilye Gli GlsdhuenpeSecfyedent@y 6lu SEQ ID No: 2;
50 55 60

aaa gtg ttg tat aga cat caa aat gtc aca aga agt gag att cat gat 240

Lys Val Leu Tyr Arg His Gln Asn Val Thr Arg Ser Glu Ile His Asp
65 70 75 80

ttg gtc tct ttg ttc tct gat tca gat cag gta aca tcc ttt gaa tgt 288

Leu Val Ser Leu Phe Ser Asp Ser Asp Gln Val Thr Ser Phe Glu Cys
85 90 85



(1) a cytokinin receptor having the am no acid sequence from am no acid
nunber 50 to 1176 anobng the am no aci d sequence represented by SEQ I D No:
2; (g) a cytokinin receptor having the am no acid sequence from am no acid
nunber 32 to 1036 anong the am no acid sequence represented by SEQ ID No:
4; (h) a chinmera-type cytokinin receptor conprising an extracellular region
of the cytokinin receptor, transnmenbrane regions of the cytokinin
receptor, a histidine kinase region of the cytokinin receptor, and a
receiver region of the histidine kinase, wherein said extracellular

region, said transnenbrane regions and said histidine kinase region are
homogeneogst by PG AFOhEEct pd ARE tERCRIAVS4c [ta0i QR A6t AGA eig@gerg3sus _
thereto; and 4 (1) a cytokinin receptor having the am no acid sequence with
del etion, substitution, or addition of one or a plurality of am no acids
in the amno acid sequence of the cyctokinin receptor of éa), (b), (c),
(e), (f),Hior LygyGluSer/SarePtodly detafey Thar dgnabumbht TdetThvitys to a cytokinin
receptor, which conprises (1) brin?ing an exam nee _substance into contact
with a transforned%Bell i nto whi chItNA coding the d}®okinin receptor is
introduced and (2) neasuring the existence or the quantity of

intracel lular signal transduction fromthe cytokinin receptor expressed in

t he transf.aqr | | in.t di ng y1.QKJ, 0 ec or is any
one of DI\E& cg@dﬁg‘?ﬁj@cg\gﬁéﬁéf n&%e?%%tggg és‘%l 3%{%5%%%%&1( Eféa ?S@/%oki ni n
receptor having the am no acid sequence represented by SEQ ID No: 2; (c) a
cytokinin receptor having the am no acid sequence represented by SEQ ID
No: 4; (deraleiybekival mrgeSapigi Lybellai 6115dhe Axgt @i bew Preclept or "has at

| east one transnmenbrane region but less than that in its natural form (e)
a cytokinin recéptor having theldkino acid sequel¥®e from amino acid nunber
196 to 1176 anong the am no acid sequence represented by SEQ ID No: 2; (f)
a cytokinin receptor having the am no acid sequence fromam no acid nunber
50 to 1176,amng t am no_aci equence_represented by, SEQ I D : 25 (9)
a cyt oki Ah &[e%cg%‘i 3?3 183 R} ?ﬁg aiﬁi 163 EE? @Cgéﬁieﬁég aft?otfﬁ%a%tho gg?d .5
nunber 32 to 1036 anobng the am no aci d sequence represented by SEQ I D No:
4; (h) a chinmera-type cytokinin receptor conprising an extracellular region

of the qghdleuntry L;@P@FP{L_CHis SeralsenaersuieThe e rysdlett Ogs 6§ oki nin
receptor, a histidine kinase region of the cytokinin receptor, and a
recei ver redi3dn of the 135 140

aat ctt gaa ccg att tta cag caa cct gaa aac ctt gag gaa gaa aac 480

Asn Leu Glu Pro Ile Leu Gln Gln Pro Glu Asn Leu Glu Glu Glﬁ Asn
145 150 155 160

cat gaa gaa ggg ctg gag cag ggt ttg tca tcg tat tta aga aat gca 528

His Glu Glu Gly Leu Glu Gln Gly Leu Ser Ser Tyr Leu Arg Asn Ala
165 170 175



hi sti di ne ki nase, wherein said extracellular region, said transnmenbrane
regions and said histidine kinase region are honbgeneous to one anot her

and the receiver region is heterogeneous thereto; and (i) a cytokinin
receptor having the am no acid sequence with deletion, substitution, or
addition of one or a plurality of amno acids in the amno acid sequence
of the cyctokinin receptor of (b), (c), (e), (0, or (g). 10: The nethod
according to the above 9, wherein the transformed cell is a cell having a
function efg Q'Fget@ﬂ ytacand rekl gatogtheataegty ggOwalh &g atnttwacedd ul 576 si gnal
transduction fromthe cytokinin receptor and the neasurenent of the

exi stence or the quantity of the intracellular signal transduction is
carried out using the quantity of the cell growth of the transforned cel
as an i ndlrmafop CysdeuThie bew dy VedcbewiVay Gvs HiseLubdie Br Vmlerei n t he
transforned cell is a transforned cell generated by _introduci ng DNA codi ng
the cytokinin recéﬁpor into a hosti&el 1 so inprovedggs‘to have hi sti di ne
ki nase activity |lower than the intrinsic histidine kinase activity of the
host cell. 12: The method according to the above 9, wherein the transforned

cell is r f I r Yo LN [ g t

cyt oki ni ﬁtétr gggﬁ?é%ﬁn?@ gg%%%? géeﬁegggoaa?n%#ggg% ggg %Aﬁggceya%i stdlégi‘ ne

ki nase activity |lower than the intrinsic histidine kinase activity of the
host cell by deleting 6 one or nore of .histidine kinase. 13: The net hod
accor di ngSdroHihGeali9ueAl, Avih Gl eiflut hvg LysGsh diysevhl Hed ILeusGla transformed
cell generated bg i ntroduci ng DNA codi ng the cytokinin receptor into a
host cell having9mo cytokinin reé8ptor. 14: The ##t hod according to the
above 9, wherein the transforned cell is yeast. 15: The nethod according
to the above 9, wherein the transforned cell is budding yeast. 16: A
cytokinin_rec r selected from (d) a cytokini n_receptaor ereihLp said

oyt ok ni FHECEEnTER HEsCth St 288 Cett FAR ARInEr a0 1Y GO | 822 ¢ han
that inits natural form (e) a cytokinin receptor having the am no acid
sequence fromam no acid nunber 196 to 1176 anong the am no acid sequence
represent@d by BEQAID Prdidys?Lyd Gln €16Y6 Ik ARE Al eHapTiar Sbaerg t he ami no
acid sequence fromamno acid nunber 50 to 1176 anbng the am no acid
sequence repil¥sented by SEQ 2D No: 2; (g) a2éftokinin receptor having the
am no acid sequence fromamno acid nunber 32 to 1036 anong the am no acid
sequence represented by SEQID No: 4; (h) a chinera-type cytokinin
receptor conprising an extracellular region,of the cytqkipinr pt or,

L r anoenEA e B SRS R 140568 e Tt arbesbee, sk MiaPE K7BEEe F agi on

of the cytokinin receptor, and a receiver region of the

Arg Gly Ala Gly Arg Trp Arg Lys Asn Ile Leu Leu Leu Gly Ile Leu
225 230 235 240

gga gga gtt tce ttc tet gtt tgg tgg ttt tgg gac act aat gag gag 768 -

Gly Gly Val Ser Phe Ser Val Trp Trp Phe Trp Asp Thr Asn Glu Glu
245 250 255

atc ata atg aaa agg agg gag act ttg gca aac atg tgt gac gaa cga 816



hi stidi ne ki nase, wherein said extracellular region, said transnmenbrane
regions and said histidine kinase region are honbgeneous to one another 7
and the receiver region is heterogeneous thereto; and (i) a cytokinin
receptor having the am no acid sequence with deletion, substitution, or
addition of one or a plurality of amno acids in the amno acid sequence
of the cyctokinin receptor of (e), (f), or (g). 17: DNA coding the
cytokinin receptor of the above 16. 18: A transformed cell-into which DNA
of the above 17 is introduced. 19: A nethod for detecting antagoni st-
activity to a cytokinin receptor, which conprises evaluating the

ant agoni stladtleWatyLysf AtgvdrgrGluoTher Ldi fAflar dsmt Metx &ws rlep Glubatginces to the
cytokinin receptor based on the difference obtained by conparison of the
exi stence or the quéitity of the igbf%acellular sigdP transduction in a
section where the exam nee substances are independently used and neasured
by the anal ysis nethod of the above 1. 20: The nethod according to the

above 19, wherein at, |east one bst ance ano the t re gdifferent
exam nee. €ubSEbrde i BB R, FEC R A0 W BB S e T h Bty % o 1 he
cytokinin receptor. 21: A nethod for searching antagoni st-active substance
to a cytokinin receptor, which conprises selecting a substance havi ng

ant agoni sAtagkg Wal YLeuOG R AYp @hPHe AQCTR! TerbBsefsPHis Rl His _

ant agoni st-activity to a cytokinin receptor evaluated by the detecting

met hod of the al2dve 19. 22: A pl2Bit growt h regul 288%r conprising the

subst ances selected by the searching nethod of the above 21 as an active
ingredient. 23: A nethod for detecting agonist-activity to a cytokinin
receptor, which conprises evaluating the agonist-activity of t or nore
i £ 1 o ont ECCok bt IuBEL RHEES I 83 Rt CFESRIBRE P88 AIEoFCDASEd SN2 t he
difference 8 obtained by conparison of the existence or the quantity of the
intracellular signal transduction in a section where the exam nee

subst anc a i I d f sis nethod of

t he abovgﬂg. @4?&?&28%&?% ggggﬁgi}ﬁg }t{ggs?ﬁg (ggo% %?ngegi n at | east one
substance anggfg the two or npgg® different ex&@finee substances is a
substance havi ng no agoni stactivity to the cytokinin receptor. 25: A nethod
for searching agoni st-active substance to a cytokinin receptor, which
conprises selecting a substance havi ng ‘agoni st-activity to a cytokinin
recept or 854s2'd &Rt (RE Lot At 18aR €37 LAl ACt 8% ABR RCR 8Ept by | uat ed by
t he detecting nmethod of the above 23. 26: A plant grow h regul ator
conprising the substances selected by the searching nmethod of the above 25
as an acty INBLE e r f I It he present

i nventi oﬁl‘lé\ﬂlle %@gg“}%pﬁrgﬁgcggﬁgﬂ% yzx{)g”gggdtﬂgcﬁrgﬂ%n given

her ei naf t3¢5. However, it Higould be under$ipod that the dggail ed
description and specific exanples, while

gag agg cca ctt act agt ggt gta geg tat get ttg aaa gtc cca cac 1008

Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala Leu Lys Val Pro His
325 330 335

tca gaa aga gag aaa ttt gaa aag gag cat gga tgg gea ata aag aaa 1056



i ndi cating preferred enbodi nents of the invention, are given by way of
illustration only, since various changes and nodifications within the
spirit and scope of the invention will beconme apparent to those skilled in
the art fromthis detail ed description. Throughout this specification and
the clains which follow, unless the context requires otherw se, the word
"conprise", and variations such as "conprises" and "conprising", wll be
understood to inply the inclusion of a stated integer or step or group of
integers ofersGhparpuiluniots Phe (udlyssGRNHOE GIgmbrpohher | & Niy@gEys Or step or
group of integer or step. 9 DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Herei naidfler, the presen345 nvention will 36& described in
detail. A cytokinin receptor is protein having functions of controlling the
propagation and differentiation of cells of higher plants based on the
intracel lul ar signal transduction nechani sm so-call ed Two- Conponent

regul at or \28y83%Af t dREHEaS Fa Aeat & tABpacar Badct lakt t cCdckan prospAdiEl ay
systen) while being specifically bonded with cytokinins such as purine type
cytokinins, e.g. kinetinee, zeatinee, and the like, and urea type

Lo o QO G TR AR B (T

receptor to be he “presen 0 hi sti di ne
kinase fam |y angsg s protein cospgsed of extracejgsul ar regions,
transmenbrane regi ons, histidine “kinase regions (regions having histidine

ki nase activity in the cell and holding H stidine residue to be an active
site), and receiver regions (regions having a reception part for phosphate
graoup tranitgatagnt Boa dicagatAspaa tgac gaacial gegichaegtiv abe tHn ecit i VEIXIi te).
Practical exanples of the cytokinin receptor are cytokinin receptors

havi ng the am no acid sequence represented by SEQ ID No: 2; cytokinin
receptorsphavi ng,.t he: apl ng.aci,d sequen represe by,,SEQ | D No: 4,

cyt oki ni npﬁ%égB?PorrosE%?ng[IFﬁ@naﬁ‘?%g?ﬁggfa ‘gl@qgé%@t@??%ﬁr%@e%%d by SEQ I D
No: 6; cytokigﬁgn receptors hapisng the amino agggl sequence represented by
SEQ I D No: 2 erein one or a plurality of amno acids are del eted,
substituted, or added; cytokinin receptors having the am no acid sequence
represented by SEQ ID No: 4 wherein one or a plurality of am no acids are
del et ed, sahgnatantegtt dcc addeakt gid degnite gacepg oty bavigpy gane ddho acid
10 sequence represented by SEQ ID No: 6 wherein one or a plurality of am no
acids are deleted, substituted, or added; cytokinin receptors having the

am no aci g, saguenc oded W t 0 he bri di zed.i n Strinhgent

condi ti ongl%ﬁmmaﬁas nffis QZE%I %?ﬁ ?abn‘ée ntet §8’aiG§§ (If]f?e am no acid
sequencesggepr esented by §&Q ID No: 2; cyt39§i nin receptorsyjpavi ng the
am no aci d sequence coded wth DNA to be hybridized in stringent :
conditions with DNA having the nucl eoti de sequence coding the am no acid
sequences represented by SEQ ID No: 4; cytokinin receptors having the

- am no acighasgauiegt eazoamd avet titaDiily boa lagghydar tch zed daa gda ghgenl248

Glu Asp Arg Glu Asn Ile Leu Arg Ala Arg Ala Ser Gly Lys Gly Val
405 410 415

tta aca tct cca ttt aag ctt ctt aag tca aat cat ctt ggt gtt gtg 1296

Leu Thr Ser Pro Phe Lys Leu Leu Lys Ser Asn His Leu Gly Val Val



conditions wth DNA having the nucl eoti de sequence coding the am no acid
sequences represented by SEQ ID No: 6; cytokinin receptors of partially

transnmenbrane region deleted type which will be described |ater;
chimera-type cytokinin receptors which will be described later; and the
like. Incidentally, the phrase, "a plurality of am no acids", neans nore

particularly about 2 to 20 am no acids and for exanple, 2 to 10 am no aci ds
and 2 to 5 am no acids nay be exenplified. Al so, the phrase, "the am no
acid sequences ... wpgrein one or a gkegrality of am mgpaci ds are del eted,
substituted, or added", neans as exanples those having the am no acid
sequences of which 80% or higher, preferably 90% or higher, and nore
preferably 95% or higher are identical with the sequences of the am no

aci ds bef dte athet tdegat gbn, tasugest atgitagonctar cagldicti gat pét andngaaaci d4(i . e.
am no acid sequence identification of 80% or higher, particularly 90% or

hi gher, and nore preferably 95% or higher). Those phrases, "deletion,

substitutipon dition of am no_ acids” or. "which %.Qr hjgher ... are

i denti cal B?H ?‘Eﬁg’ggélian@ﬂu&@r {E‘?@ TBropes ﬁ@uffopé\%\/ﬁ%g?ﬁy rh&‘i ntracel | ul ar
processing to mhigg prot ei ns havi the am no aciﬂ%sequences repr esent ed
by SEQ ID Nos: 2,4, and 6 are sdgﬁhcted, and thé atural variations
caused by differences in type of organisns from which the proteins are
derived, differences in individual bodies, differences in tissues, and the
li ke. The @y ase cpt SARUERC @ch dRRt aft @é%lt@tﬂ"attl Bgt RaPfcaseat gahvengopn

means the i1dentification and honol ogy between two DNA sequences and

between two protein sequences. The sequence identification may be

determ ned_by conparing two sequences aligned in the optinmumstates in a
regi on of tlebkedie YabSllyf Alhdhe ddpalrlivsbrr dop ddvsAlaTher DX ASe pr ot ei ns,

t he conparisoH%ijects, may hggg addition or %gbetion (e.g. gap and the
like) in the*optinmm alignne of two seqguen . Regardi ng such sequence
identification, conputation may be perforned using, for exanple, Vector

NTI by producing alignment by utilizing Clusta 1Walgorithm|[Nucleic Acid
Res., 22 (a23)écaAbdB 4888 o 28D4hk - cttnettdent alahYet tt Be 2@EURRACEag dend4(f i cation
may be neasured by a sequence anal ysis soft, practically Vector NTI
GENETYX- MAC and anal ysis tools provided in public database. The

af orenentioned public database may be, in 8eneral, accessible in, for

exanpl e, MetrPradtrrebey Vil t(pw Lxavhew disp. isgb ke Lpw Alretpsr lysh§lehe phrase, "be
hybridizeq %n stri ngent cg&ﬁitions", t he %igrn hybridizatig&, in this case
may be perﬁ rmed, for exarplMe, according a common et hd8Y descri bed in
Mol ecul ar A oning 2nd edition, witten by Sanbrook J., Frisch E. F.

Mani atis T., issued by Cold Spring Harbor Laboratory press. Further, the
phrase, " i Sithi RACHEy GARGHH BAS gac RANGet ahOTackXAIPER: a2 Musgid 1
formed in a solution of 6 X SSC fé solution 12 contarning 1.5 M NaC and
0.15 Mtrisodiumcitrate is defined as 10 x SSC) -

Thr Ile Ala Val Asp Val Tyr Asp Thr Thr Asn Thr Ser Gly Leu Ile
485 ' 490 495

aag atg tat ggc tca gaa att ggg gat ata agt gag cag cat ata agt 1536

Lys Met Tyr Gly Ser Glu Ile Gly Asp Ile Ser Glu Gln His Ile Ser
500 505 510



at 65 Cand then washed with 1 x SSC at a roomtenperature. The salt
concentration in the washing step nay be selected, for exanple, fromthe
condition of 1 x SSC at a roomtenperature (a |low stringent condition) to
0.1 x SSC at a roomtenperature (a high stringent condition). The
tenperature in the washing step may be selected, for exanple, froma room
tenperature (a low stringent condition) to 68C (a high stringent
condition). Further, both of the salt concentration and the tenperature
may be changed. (Production of a transforned cell into which DNA coding a
cytokinin receptor is introduced) A transforned cell into which DNA codi ng
a cytoki ni #80 etlegabrttitsggti gat atactrh apy dae ofit ghpertgbyati vi¢ egpci nigsand
expressing a DNA coding one of the above cytokinin receptors. For exanple,
DNA havi ng nucl eoti de sequence coding the ami no acid sequence of the

cyt oki ni n Leceptor n ke introduced ipto a host cell in the follow ng
manner . Fbslr‘eélfé“fg@? %g%n(gy %Spahfﬁ geéf“ﬁh@ﬂrﬁﬂﬁ&duomett Hes pvadueti on of a
transforned cell gg’rll be descrigﬁg. (1) Preparatigon of cDNA At first, the
total RNA is pre% ed from pl ant uch as hi gher L%!Jﬁants according to the
met hod described in Mlecular oning 2nd edition witten by J., Sanbrook,
E., F., Frishch, T., Maniastis. Concretely, for exanple, after a part of

tissues art@tsapptadahs thacc&'wf“?{ccpﬂg%néea %Eléﬂﬁéﬁfggﬁr&g‘c LPzenyk

| i quefied nitrogen and successively - physicCa usi-ng a rmr:{?ar and
pestle or the like. The total RNA may 13 then be obtained by nethods in
which (a) the resulting mlled product is mxed with a solution containing
guani di ne PRg dwsdhisokysdbewifrh DieeRet Top TheDE aml i ThineRrol Sero Ibdt ai n t he tot al
RNA or (b) tgg resulting mlled product is mxed with a solution
containing g Bi di ne thi ocyam®Pe and further W8 h Csd and then subjected
to centrifugal separation to obtain the total RNA. Exanples of the higher
pl ant include a nonocotyl edonous plant, e.g. rice, corn, barley, wheat and
the Iike apgdpatr Qi S¢ ot € y Ar ahigdopsi s,
and the Iike.g Fo_rtgg%i}eltI g?g?gﬁetnt{%i gggegtgr%ctegésk?%ggtntﬁe?% gﬁ?%&& Ki égsuch as
| SOGEN (produced by N ppon Gene Co.), RNeasy Total RNA Purification Kit
(produced. by AGEN Co.?, and the like nay be enployed. Next, nRNA is
prepar ed EgbMel heutVed al [eRfar PherLeax¥aipGty TvhellepbepdyatGlanilaay be carried
out by a é%t hod utilizing e hybridi zation_of oligo-dT chains bonded with
cel lul ose“or | atex and poPy% A chai ns of nRRR. For the operBdtion, for
exanpl e, comercialized kits such as mRNA Purification Kit (produced by
Amer sham Pharmacia Co.), Aigotex TMdT30 (super) (produced by Takara
Shuzo Co. g¢let t | b d EyLther [ oduced
usi ng theaﬂﬁRﬁlAaf) ?%%N%;t h%‘\% hgé(géﬁéé& gﬁ?ﬁgﬁﬁmﬁ%&%r egaarlggi% tEZ% ol | owi ng

manner. For exanple, oligo-dT

Ile Asn Arg Ile Ala Thr Val Glu Glu Asp Cys Gln Lys Met Arg Glu
565 570 575

ctc aaa get cgt get gag gee get gac att gea aag tca cag tte cta 1776

Leu Lys Ala Arg Ala Glu Ala Ala Asp Ile Ala Lys Ser Gln Phe Leu
580 585 - 590



chains or random priners are annealed with nRNA and then reacted with
reverse transcriptase to produce cDNA. Further, the cDNA is reacted wth,
for exanple, RNaseH, DNA polynerase | to produce double chain cDNA.  For

t he operation, for exanple, the follow ng commercialized kits may be

enpl oyed: SMARTTM PCR cDNA Synthesis Kit (produced by Contech Co.), cDNA
Synthesis Kit (produced by Takara Shuzo Co. Ltd.), cDNA Synthesis 14 Kit
(produced by Anersham Pharmacia Co.), ZAP-cDNA Synthesis Kit (produced by
Strat agenegdpatt and tdiecht lgag {t2) cfd aot negTher BHIA adiftgttdgeayt akphin
receptor may be obtained by a polynerase chain reaction (hereinafter
referred as to PCR) fromthe produced cDNA using, for exanple, DNA having
partial nucleotide sequence of the nucl eotide sequence of SEQID No: 1, 3
or 5 as a e My Val Sey His 6ltbdileidrgt ThmPredabdisast iy ValNAehdiliyng parti al
nucl eoti de sequengg of the nuclegtide sequence of SEQ ID No: 1, 3 or 5 as
a probe. In the edde of enployinéOﬁCR, DNA usabl 6®s a primer set is those
pl anned and synt hesi zed based on the nucl eoti de sequences of about 20 bp
to 40 bp, for exanple, the nucl eotide sequences sel ected respectively from

5'-non-tr | at i r.egi ans ‘- nop-tranps|at] i.ons, of. the cl eoti de
sequence rapr Sl ArLath, el SR BE LR, b ke el e b Pl ot
are sets of DNA of nucleotide sequence represented by SEQ ID No: 9 and DNA
of nucl eoti de sequence represented by SEQ I D No: 10. The PCR solution to
be used migtdeeuphephee debMadipnGhr eaptlicanAgoAls iI9sGlnnMét ushed by the kit
to cDNA 250 ng. The conditions of the PCR may properly be changed
dependi ng on &lRe priner set t@l%e used and, f620exanple, concrete

condi tions include as follows: keeping at 94C for 2 nminutes, at about 8C
for 3 mnutes, and further repeating 40 cycles each of which conprises
steps of epi ng at 94C for 30 seconds, at 55 for 30 secands, d at 72C
for 4 ni ﬁéfgg %?da?éﬁggﬁarjigg%c taggﬁggcé,th E'g‘?é“&gha‘i?f t%iciﬁ act&npr]igg s steps
of keeping at 94C for 5 seconds and at 72C for 4 m nutes and further
repeati ng about 20 to 40 cycles each of which conprises steps of keeping at
15 94C f offyb Ade}indEhrafAth #is ¢ S Gy MysWspSLed Thr e I@REIRL i on, the
following commercialized kits nay be, for exanple, enployed: Takara

Her acul as€2™ (produced by 63dkara Shuzo Co.635Ltd.), DNA pol §4fer ase

contained in Advantage cDNA PCR Kit (Contech Co.), TAKARA Ex Tag (Takara
Shuzo Co., Ltd.), PLATINUMIM PCR SUPER M x (Lifetech Oiental Co.), and
the like. _In the case of enmploying hybridization, clonin b rried
out accofdli g t%%acﬁegﬂ%&ggegf\ér ?%e&)(Frﬁaaf ¢ gﬁ%rﬂgge‘ftc"gi?%g?ﬁg gﬁ@?
Sequence", Experinental Mnual of Pl ant Biotechnol ogy (edited by Wtanabe
and Sugiura, Noson Bunka Publisher, 1989) The probe to be used nay be

obt ai ned kgh 6WntVaEdieni g ONAA(MIYE Tle Glu Ser Gly Arg Leu Glu Leu
645 650 655

gaa aat gtg cct ttt gat atg cgt ttt att ctt gat aat gtt tca tet 2016

Glu Asn Val Pro Phe Asp Met Arg Phe Ile Leu Asp Asn Val Ser Ser
660 665 670

cte ctc tet gge aag gea aat gaa aaa gga att gag ttg gee gtt tat 2064



the chain | ength of about 200 nucl eotides to 500 nucl eotides) having
partial nucleotide sequences of the nucl eotide sequence represented by SEQ
ID No: 1, 3 or 5 and labelling the DNA with radi oi sotope markers or
fluorescent markers according to the known nethods using, for exanple,
Random Prinmed DNA Labelling Kit (Boehringer Co.), Random Prinmer DNA
Labelling Kit Ver. 2 (Takara Shuzo Co., Ltd.), ECL Direct Nucleic Acid
Label I i ng and Detection System (Anersham Pharrmacia Co.), Megaprine

DNA- | abel I i ng system (Amersham Pharmacia Co.) and the |ike. Exanples of the
hybri di zati on conditions include stringent conditions and the foll ow ng
condi t i onsLewaletb8erXdpmlyist AldAsk&épilng @ty @5CGlurLduhglpVaselyge of 6 x SSC
(0.9 MNaC and 0.09 Mtrisodiumcitrate), 5 X Denhard's solution [0.1%
(wv) ficoll 400679.1% (W v) pol $80nyl pyrrolidonei85 0. 1% BSA], 0.5% (W V)
SDS and 100 u g/ m degenerated sal non sperm DNA or in D G EASY Hyb

sol ution (Boeringer-Mannheim Co.) containing 100 p 16 g/m of degenerated

sal non sper.m successi vel eeping at a room tenperature fo 5
Lo bt (Ore e 58 T s BRb GTarEth BLeGet (HLL SAMERAEE. B OHE: M
trisodiumcitrate) and 0.5% (w v) SDS, and further keeping at 68C for 30
mnutes in the presence of 0.1 x SSC (0.015 M NaCl and 0.0015 M trisodi um
citrate) ‘ ; S d i I h ki nin receptor
of Arabi dgggi%f%ﬁcgﬁ]cghpbpe%c%pr ;V%d(v(%fv a@nﬁ%ﬁ%?@%l?&r{xﬁ?ag TM (Takar a
Shuzo Co., 1896.) and using a%ol uti on contaipigng cDNA |ibrary phage of

Ar abi dopsis (about 1,000,000 pfu) as a tenplate and DNA having the

nucl eoti de sequence represented by SEQ I D No: 11 and DNA having the

nucl eoti de sequence represented by SEQ ID No: 12 as a prinmer set to

ampl i fy af88 C3BtHiCnaBNACR 3Bt BEbIBE2 e tTTRIS ARG tih acd & usd80nay be
prepared by adding to 250 ng of cDNA library, the reaction solutions
instructed by the kit. The PCR conditions may be as follows: keeping at 94
Cfor 2 ] 1aal] 8 f y.ju , faurt t 40 cycl es
each of %1? E?&ﬁpfrlies;n%gAgé&gr%ﬂﬁEéﬁsﬁrsggrﬂfoﬁgeg%%@?% 55 C for 30
seconds, 7@d at 68 C for 7pp m nutes. Usingighe anplified aygh obtai ned DNA
as a tenplate, a 32P-1abel ed probe nay be produced enpl oyi ng Megapri ne

. DNA-| abel l'ing system kit (Anmersham Pharmacia Co.) and using the reaction
solutions instructed by the kit. Using the probe obtained in such a
manner, cRAPAGE BFBrGagi 2R itoh ate teenkEER ¢acotht BSA gat Fageata @pal @dlthod,
practically the hybridization is carried out keeping at 65 Cin the
presence of 6 x SSC (0.9 MNaCl and 0.09 Mtrisodiumcitrate), 5 x

Denhar d' 0 [ 0. A% fdl 0 719. 4% '

pol yvi nyls(‘bl;lrlr\%%t pgg%@ %éolg%gki ,Sleg.o‘@f’}o l?lt/)sv/ \‘7’?‘}&)% Hasrédé%\g;!b Lé’Fm degener at ed
sal non sperm DNA or irmpZdghe DI G EASY Hyfggsol uti on (Boergmger - Mannhei m Co. )
containing 100 p g/m of degenerated sal non

gag cct ctt act att gaa gac gca gtg cta aaa cag cga cta gct tta 2256

_Glu Pro Leu Thr Ile Glﬁ Asp Ala Val Leu Lys Gln Arg Leu Ala Leu
740 ' 745 750

gga tge age gag tce ggt gag aca gtt age ggg ttt cct geg gta aat 2304
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sperm DNA, successively keeping at a roomtenperature for 15 mnutes two
times in the presence of 1 x.SSC (0.15 M NaC and 0.015 Mtrisodi um
citrate) and 0.5% (wWv) SDS, and further keeping at 68 C for 30 mnutes in
the presence of 0.1 x SSC (0.015 M NaCd and 0.0015 M sodiumcitrate) and
0.5% SDS to obtain clone hybridized with the probe. Further, DNA coding the
cytokinin receptor nay be prepared based on, for exanple, the nucleotide
sequence represented by SEQ ID No: 1, 3 or 5 by chem cal synthesis of

pol ynucl e@lﬁ@% S’éi‘CQILﬁ'SBﬁ 619 QI CORPOR | NRrNOH; PREIFR0aE PPOB ARt e-triester
met hod ( Hunkapi | al., Nature, 310, 105, 1984). The DNA codi ng
the cytokinin renﬁptor obtalned 760 such a manner 76gay be cloned in a vector
by a conmon net hod described in, "Mlecular doning: A Laboratory Manual
2nd edition" (1989), Cold Spring Harbor Laboratory Press; "Current
Protocol s I n Ml ecul ar Biol ogy" (t1987) John Wley & Sons I nc.

| SBNO. 471£50388-882 agnl teheade #al tTheaaageatoitgt dabeagiuged Q&ﬁyagie FX
exanpl e, pBlue Script Il vector (produced by Stratagene Co.), pUCLS/ 19
vector (produced by Takara Shuzo Co., Ltd.), TA cloni ng vect or (produced

by Invitrege oand the Ijke id \ de sequence of
cl oned Dl\lg«p‘r‘rrgygg’\e%’ %eon?fq EA&I) P}teh *‘Nﬁﬁéﬁ% leretlg?r ﬂg‘ ‘arescrl bed in,

for exanpl e, 7Mxam A, M &7\% Gl bert, Pr 0Crg tl. Acad Sci. USA, 74,
560, 1977, and the like), the Sanger nmethod (described in, for exanple,
Sanger, F. & AR Coulson, J. 18 Mdl. Biol., 94, 441, 1975, Sanger, F. &

Ni ckl en and AR Coul son., Proc. Natl. Acd. Sci. USA, 74, 5463, 1977, and
t he |ike)cagraat tthé gatocesatctdmm tid lcdnigly acoghergagagdczadt lgghs rEdP0be, for
exanpl e, enployed: Therno Sequenase Il dye term nator cycle sequencing kit
(produced by Amer sham Pharmacia Co.), Dye Term nator Cycle Sequenci ng FS

Ready Re PE . Bi e Japan and the |ike.

(3) Const g?‘bgl BngE @r“eiger &ﬁg\}@&’o@ Xagj’gpe'@g @ﬁr‘ |)r ¥ DNA coding t he
cyt oki ni nydsecept or nay be gfonstruct ed accfggdl ng to a co met hod
described 1n, for exanpl e Mol ecul ar G oning 2nd edition witten by J.
Sanbrook, E., F., Frisch, & T., Maniastis, published by Cold Spring Har bor
Laboratory Press. Usable are vectors to be used in host cells to be ‘

t ransf or natd, gdoonta exanpigegat pdepeadgpd lcgaratpl tabcagetetttoasg whiz¢4B cont ai n
genetic information possible to be duplicated in the host cells and
further are possi ble to be isolated fromthe host cells and purified and

pact ori & YelcHSaL P o T3l KsgoAHG ThALP @r&trsrﬂgttamr;stsa“gm 119

(produced by Takara %@gzo Co., Ltd.), 81Iﬁhagem d pBl uesgig Il (Stratagene
Co.) and the |ike may e used. In the case of using yeast as the host
cells, for exanple, Plasmd PpACT2 (Clontech Co.) and the |Iike nay be used.
In the case of using plant cells as the host cells, for exanple, DNA

codi ng t keeaguicoddniapt riecepdOtcgRyg act tat ggt gega act gge ata ggt 2496

GIn Ala Asp Ser Ser Thr Ser Arg Thr Tyr Gly Gly Thr Gly Ile Gly
820 825 830

ttg agt ata agc aaa cgt ttg gtt gaa ctc atg caa gea gag atg ggg 2544

Leu Ser Ile Ser Lys Arg Leu Val Glu Leu Met Gln Gly Glu Met Gly
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be integrated with Plasm d pBI 221 (C ontech Co.) to construct the vectors.
A expression vector possible to express DNA coding the cytokinin receptor
in a host cell may be constructed by integrating a pronoter with the
aforenenti oned vectors in the upstream of the DNA coding the cytokinin 19
receptor in a binding manner of enabling to function in the host cell. In
this case, the phrase, "in a binding manner of enabling to function", neans
that the pronoter and the DNA coding the cytokinin receptor are bonded as
to express the DBBS coding the cy8éki nin receptor 845 the host cell under the
control of the pronpoter. Usable as the pronoter possible to function in the

host cell in the case of using E. coli as the host cell are, for exanple, a
pronoter (lacl) of |actose operon of E. coli, a pronoter J of
tri pt opharfttogidr agt gagpicenegepty egiagtonchrtditntere tbb@ﬁénggaagg?oné’ﬁ%?r (gaits

of gal actose operon, a tac-pronoter, T7-pronoter, T3-pronoter, A -phage
pronoter, (A -pL, A-pR) and the like. In the case of using yeast as the

host cell p it e b i neeri ng nethod
descr i bedt aTtern BB Pr6 Byt BL S0 86 %46 Bt 28878l S ¥ ey er

al.] from ADHEy pronoter (theE@DHl pr onot er vai | abl e fromthe yeast
expression vector pAAHS which contains the A 1 pronoter and its

term nator and which rmay be obtained from Washi ngt on Research Foundati on).
The ADH1 pronoter is included in US patent application nunber 299, 733 of
Washi ngt ont Regeaaazh géo wad addaoaatandg itegt e eat exaghatg gha icgausied f 2640

i ndustrial and comrercial purposes in USA., it is required to obtain

perm ssion fromthe patent holder. In the case of using a plant cell as the

host cel |l are opal i.ne ni hesi s gnzyne,gene ( NOS)

pr onot er, Pg%%z&léfﬁ ‘ﬁ@"‘ng; ﬁ‘hgsﬁsga{;j}{ 5 Ié@nﬁ%(&??i‘?u 658%'{%?&8 a caul i fl ower
nosai c VIE (Caw) - derlv%qol98 pronnter,2ﬁ5CaNV-derived 3agp pronoter  and
the like. "Further, in the case of integrating DNA coding the cytokinin
receptor into a vector already having a pronoter possible to function in a
20 host cell, DNA coding the cytokinin receptor is inserted in the

downst r eagat etatgee ptrtoont gagartd hdre gPhlA tgoagangeh hitacgtokihigatr ecd@888or i s
inserted in a manner of enabling to function. For exanple, the

af orenenti oned plasmd pACT 2 for yeast conprises the ADH. pronoter and
therefore, ap expressi ctor possible to express,t codi ng the

cyt oki ni nASrpeE%‘b)rxg? i Bi}b}:{g‘f tPﬁ%JE’ﬁ @t}’ @@Eg ‘%jél E‘?ﬂ géﬂwp@y be
constructed by |nsert|§% the DNA codi Q?the cytokininiggceptor in the
downstream of the ADHI “pronoter of the plasm d pACT2. ? ) Production of
transforned cell A transformed cell to be used in the present invention may
be produced by introducing the constructed expression vector into a host
cell by aaccagyentianabgdrptiqdg AT hbe aggstaccghd cto dpg agedtfor 2pBoHduct i on
of the transforned cell, exanples are bacteria, yeast, plant cell and the
li ke. As

Asn Arg Asn Ile Arg Ala Glu Vai Thr Arg Tyr Glu Leu Arg Arg Leu
900 905 910

gga ata tct gea gac att gtt tca agt ctg aga atg gea tge act tgt 2784

Gly Ile Ser Ala Asp Ile Val Ser Ser Leu Arg Met Ala Cys Thr Cys
915 920 925
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bacteria, exanples are bacteria belonging to E. coli, Serratia, Bacillus,
Brevi bacterium Corynebacterium M crobacteriumand the |Iike. As yeast,
exanpl es are buddi ng yeast and fission yeast. Mre particularly, exanples
are yeast belonging to Saccharomyces, Schi zosaccharonyces and the like. As
pl ant cell, exanples are BY-2 strain, which is a cultured cell of tobacco,
and BMS strain, which is a cultured cell of corn (Black Mexican Sweet), and
the like. As the nethod for introducing the expression vector into the

af orenenti oned host cell, conventional introduction nethods are enpl oyed
according to the host cell to be transforned. For exanple, in the case of
usi ng bacttgti tcasgd haahst geelht tthegaf atgramt ctnata @aprassgan vEé8idr nay
be introduced into a host cell by enploying a conventional introduction
met hod 21 such as a cal cium chl oride nmethod and an el ectroporation nethod
described in, "Mdlecular doning" (by J. Sambrook, et._al Cold Spring

ar bor 1985, 1e1 b1 bk day ot Asmiag Albdiet Mie eenode A% 15 e
aforenentiongﬂmexpression vect or may be intr%g ced into the host cell by
enpl oyi ng Ye transformati kit (produced @ Clontech Co.) based on a
lithiummethod. Further, in the case of using a plant cell as a host cell,
the af orenenti oned expression vector nay be introduced into the host cel

by a conv i Lot roduct. . 7 r ri

ot act | on Sog: ha" S0 RA L DL R s Lk AL, hOIRERT I,
Japanese Lai d-Qpen Patent Application No. 60 - 70080), an el ectroporation
nmethod into a protoplast (Japanese Lai d-Open Patent Application No. 60 -
251887, AdpdrpshsnLbysl GOpdiiuFRieeBer Appllievadsrohl Nd.euFPhe 'E&SKS&, a particle
gun nethod (Japanese Lai d-Open Patent Application No. 6 - 508316, Japanese
Lai d- Open%%&tent Applicatidl No. 63 - 25853 . (Transforned®@ell in which a
cytokinin receptor of partially transnmenbrane region-deleted type, i.e. a
cytokinin receptor of a transnmenbrane quantity variation type, is
expressed t aki pi t u i e~{ar ipuvents

i ncl udes ég é§¥3ﬁﬁh%#pgégg§%o%&hgg?3&% %ggakgiﬁgﬁﬁﬁigﬁfg%gﬁ#ﬁr ﬁ%ggat | east
one transnenbrane region but less than that in its natural form (conmonly
2 to 4 transnmenbrane region) (incidentally, in the present invention, such
cyt oki ni nSeetgptVad sThar Bhes Thetirge¥alr Bfe Lysdl lasPheo LeydekiMianThrecept or s of
partially transmenbrane region-deleted type.) In this case, the phrase,
"its natural form' nme8fs cytokinin re@@étors havi ng ar?@mi no aci d sequence
nost frequently existing anong organi snms having the simlar nonenclature 22
and generally called also as wild-type cytokinin receptor. Such cytokinin

" ecopt or otin B8 R et AR AP ok TR R €81 et HEC LT VG TN

enpl oyi ng structure assunption software available in
http: //ww. ch. enbnet . or g/ sof t ware/ TMPRED_form html and whose
Ser Ala Thr Leu Thr Glu Arg Ser Glu Met Lys Ser Thr Gly Leu Ile

580 685 990
gat gag gtg gtg ata aag cct ctt cgg atg agt gtc tta ata tgt tge 3024

Asp Glu Val Val Ile Lys Pro Leu Arg Met Ser Val Leu Ile Cys Cys
995 1000 1005
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transnmenbrane regions are partially deleted, for exanple, in 1 to 2 sites
and are |less in nunber than the nunber of the transnenbrane regions of the
natural type cytokinin receptors (i.e. natural fornm. Mre particularly,
exanpl es of such cytokinin receptors include a cytokinin receptor having
the am no acid sequence fromam no acid nunber 196 to 1176 anong the am no
aci d sequence represented by SEQID No: 2 (2 transnenbrane regions); a
cytokinin receptor having the am no acid sequence from am no aci d nunber 50
to 1176 angpdcdagaRALACIACEE: aBEPUENGR HAPRRE iHaCHc HraSERal Baglo: 3®2( 3
transnmenbrane regions); a cytokinin receptor having the am no acid
sequence from am no acid nunber 32 to 1036 anbng the am no acid seguence
represented by SEQ ID No: 4 (2 transnenbrane regions); a cytokinin

recept or Hauitlg ¢heThamilao Vadi tsn 6bglendesderg Gém%froo”mnt Aeg &lmno acid
sequences of these cytokinin receptors wherein one or a plurality of am no
acids are del®fed, substitut&iSr added, for0&kanple, cytokinin receptors
havi ng the am no acid sequence derived fromthe am no acid sequences in
whi ch one nethionine is added to the amno-termnal and the |like. The DNA

codi ng the_cytokinin, receptaor e const t I r nbr ane
regions i (84 3%8s#¢ nﬁﬁé@gat%nt{%ét%ﬂ%#%o%gfﬁgg ?@a%g%\ﬁrgrgtﬁ; ?glglﬂgns of
the natural type cytokinin receptors by partially 23 deleting the
transmenbrane regi ons by a conventional genetic engineering- techni-que. .
Producti onrgfarkent ransiwHied.cacldu A Ohi dlyst fin DNALeadValgValhe cytokinin
receptor is introduced may be carried out according to the aforenentioned
met hod, "BO2fuction of trl&38formed cel |l iKW3&hich the DNA 184Hi ng a
cytokinin receptor is introduced". (Transformed cell to express

chi mera-type cytokinin receptor) A cytokinin receptor to be used in the

present invention also .includes a chinera-type, cytokinin recept
conpri si n§2h#ab,adtatH BHE Fa¢ 3% P& g&* gtcHegac%ggEi%ancﬁtegg%tagF, 316s
transmenbrane regi ons of the cytokinin receptor, a histidine kinase region
of the cytokinin receptor, and a receiver region for a histidine kinase.
The chi mepgy BYPAsAYERKVAL Ash AeeMrer VAlagid [Geu it ARC &kl UlyarLysegi on, the
transmenbrane regi ons, and the histidine kinase region honbgeneous to one
anot her and the recei Y45 regi on for t@A@5hi stidine kindsé het erogeneous to
t hese regions. For exanple, the chinera-type cytokinin receptor may have
said extracel | ular region, transmenbrane regions, and histidine kinase
region derived froma cytokinin receptor, selected fromCREL, Al and
AHK3, and'#agea tgl"rg 3Bt @Fa g 8 Stk ARL B ?%%EFﬁegcé?ﬁB%éﬁ%or 'éuéfq\ll in
buddi ng yeast. In the above, histidine kinase regions of the cytokinin
receptor may include the region present Ctermnally downstreamfromthe
particul aty, GIRPRSTETRIAICTRLEYSVaMIGNS:S Gl ya0sla 14 gegiAlal |y downstream
transmenbriane Teglion of the cytokinin receptor. Said histidine kinase

1060 1065 1070

atg ctt aag ccg cct cat aac ttc gat get tge ttc atg gat cte cag 3264

Met Leu Lys Pro Pro His Asn Phe Asp Ala Cys Phe Met Asp Leu Gln
1075 1080 1085

atg cct gaa atg gat gga ttt gaa geg aca agg aga gtc cgt gag ctg 3312
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region typically has five conservative notifs which are conmon to generic
24 hi stidine kinases as described in Annual Review of Cenetics 23:311-336
(1989), M crobiological Reviews 53(4)450.490(1989), Science

262: 539-544(1993), and the |ike. Exanples of the region includes a region
havi ng the am no acid sequence fromam no acid nunber 587 to 844 anong the
am no aci d sequence represented by SEQID No: 2 in a case of AHK2, a

regi on having the am no acid sequence fromam no acid nunber 450 to 700
anong the amino acid sequence represented by SEQ ID No: 4 in a case of

AHK3 and a region having the am no acid sequence fromanm no acid nunber
449 to 714feanmpgGlihfeamispcGiachite Seaudackhrr bry dsprieédirigyCBE(eUD No: 6 in a
case of CRE1l. Receiver regions of the cytokinin receptor may include the
regi on exisif9g between thel®85stidi ne ki nasél®@gi on and the C-terninal end
of the cytokinin receptor. Said region having three conservative notifs
which are comon to generic histidine kinases as described in Annual
Revi ew of Genetics 23:311-336 (198‘3&5%t gcience 262:5%9-544(1993)$g@nd t he
|ike. Ex&8BlaE 832 phe Pégan2ihAta Ch 857 FReh&hh AR B1E 483 no° e d
sequence fromam no acid nunber 891 to 1163 anong the am no acid sequence
represented by SEQID No: 2 in a case of AHK2, a region having the am no

aci d sequen r ] ' umher, t© 1018 var®mee Alkeghg no acid
sequence ?ég?g%é%?%gn%$&§2%#ﬁﬂ%NgB?£l?ﬁﬁéggggﬁgf AHK3 and a-region - having

the am nojags d sequence frgm am no acid nupiiser 763 to 1038120wong the am no
aci d sequence represented by SEQID No: 6 in a case of CREL. In addition, a
sensor region for cytokinin nmeans, for exanple, a region which is a part

of any of the extracellular regions of the cytokinin receptor, qﬁ rein

sai d sensetgridgi tat Rea pitbsamit agletdl GACEHC BFE AEADIIANECA BBE A8 0P HiBXt to
the histidine kinase region and a transnenbrane region secondary close to
the histidine kinase region. Said sensor region typically has 50% or nore

identificgti K t pki i s of AHK2,
Aia and BRETIE SR BR PREBér S T HLS YRS PO el 418 e
42(2):231-235(2001) angsg he |ike. ExanpnBgs of the regilid5 i ncludes a region
havi ng the am no acid sequence fromam no acid nunber 259 to 536 anpbng the
am no acid sequence represented by SEQID No: 2 in a case of AHK2, a
regi on having the am no acid sequence from am no acid .  nunber 1%@ éo 399
anong t hegearigad gidi at tseag asécacteprbgaAEad HRC 8t9)3%p t4lo2ea 3ty 5 3¢Ae of
AHK3 and a region having the ami no acid sequence from am no acid nunber
132 to 398 anong the am no acid sequence represented by SEQID No: 6 in a
case of 1., The histpdi i j t QW sequence in
conmon FEF?)IA%P@,I Ll.segbfi%%%?rh %ﬁ%n?fs@hg{ﬁg: Y%ﬂ?}togfsggg% SG%W MI'lﬂ%at IS,
histidine kinase py@fein is conposess of an extracqlib@l ar region,
transmenbrane region (generally about 2 to 4), histidine kinase region
havi ng hi stidi ne ki nase

gat ggt tat gta tca aaa ccg ttt gaa gag gaa gtg ctc tac aca geg 3504

Asp Gly Tyr Val Ser Lys Pro Phe Glu Glu Glu Val Leu Tyr Thr Ala
1155 1160 1165

gta gca aga ttc ttt gaa cct tgt taa 3531
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activity and holding Hi stidine residue to be an active site, and receiver
region having a reception part for a phosphoryl group transfer and hol ding
Aspartic acid residue to be an active site. In the chinera-type cytokinin
receptor, it is preferable that the extracellular region, the transnmenbrane
regions, and the histidine kinase region are all derived fromthe identical
type of cytokinin receptor, whereas the receiver regions are derived
differently fromtype of the forner cytokinin receptor. It is sufficient
for ther i Mer i faith L,oera-type cytokinin receptor to have a
function ggﬁr%ﬁ%%@fggggpgAgksp?fgxgﬁitted fromthe 26 histidine kinase
region and tygpsmtting themig the next step and any of receiver region
may be usable as |l ong as they can conplenent or inprove the intrinsic
functions of the receiver region of a histidine kinase protein conprising
t he honogeneously derived extracellular region, transnenbrane regions, and
hi sti di ne ki nase region. As such a receiver region, usable are, for
~exanple, a receiver region of histidine kinase proteins derived from
m cr oor gariddbn €e. g. a receiver region of histidine kinase protein derived
froma mcroorgani smsuch as yeast, E. coli) and nore particularly
receiver F@bbb I'th histidine kinase protein coded in SLN1 gene derived
f rom buddi y t (e.g. the amno acid sequence represented by SEQ I D No:
7), recei§2?&?ggfon of histidine kinase protein coded.in Chey gene derived
from Sal I : e i.on of histidine kinase protein coded in
Rcngene?QQ f%ﬁr?éaéﬁﬂébgﬁg?%ghsor of E. coli [Maeda T, et al. Nature: 369
242- 245, (1994): e.g. the amno acid sequence represented by SEQ I D No:
81, receiver region of histidine kinase protein coded in Phks gene
rel evant &é00eBl cycle control of fission yeast [Shieh, JC, et al., Cene
Dev. 11, 1008-1022(1997)]...The DNA codi ng the_chinera-type cytokinin
recept or May Se& TleoHwt Fye Gy sy kaspardebelly Peodusilys %ﬁ%ﬁ? r each of the
extracellulfr region of5the cytoki nin rgceptor, transnpﬂprane regi ons of
the cytokintn receptor,”histidine kina% regi on of the ¢ytokinin receptor,
and recel yor oof gl 8. 1. hlp 1k StirAe IKLNGRELA PLEiLRy PR A0 the DNA by a
common genhet ¢ engineering téechrique so as to prevent appearance of any
term nation codon irpgthe m ddl e whilgs using a proper 30i nker so as to
prevent franme shift. Incidentally, one DNA fragnment nmay be utilized to
provi de t beu 2Te DA GyracHhi Ber tlea Ealt { ke &kl dlear ValeYfeb FhofLaundrayt oki ni n
receptor and transmenbrane regions of the cytokinin receptor or the DNA
encodi ng the ex8bacel | ul ar regidW of the cytokin#% receptor, transmenbrane
regions of t cytokipin re tor, .angd histidi ne kina regi on of the
cyt oki ni nL?‘bBEbtAééé)efh fnpb?’?/f?ﬁ@l@é‘t? egs%o(%irn@st ﬁ@n g‘?%?@h‘eﬁ oned
respective reﬁéons may respegsively be produggd by known methods. For
exanple, in the case of production by PCR at first, the oligonucleotides
(5' side pyd W&l $huhBY B HIOGIAUENERAT BBr SegBHICEEu dfle Histhypni nal regions
of respective regions to be

65 70 75 80

Leu Val Ser Leu Phe Ser Asp Ser Asp Gln Val Thr Ser Phe Glu Cys
85 90 95
His Lys Glu Ser Ser Pro Gly Met Trp Thr Asn Tyr Gly Ile Thr Cys
100 105 110
Ser Leu Ser Val Arg Ser Asp Lys Gin Glu Thr Arg Gly Leu Pro Trp
115 120 125
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anplified and oligonucl eotides (3" side priners) having conpl enentary

nucl eoti de sequences to the nucleotide sequences of 3" termnal are
designed and synthesized. The priners may be ol igonucl eoti des of about 14
nucl eoti des to about 35 nucleotides in general and are preferable to
contain in the 5 side of the priners, restriction enzynme recognition
sequences usable at the tinme of ligating the polynucl eotides anplified by
the PCR to one another or these polynucleotides to vectors. Then, using
the prinerggn RAAGHHEeS Hiisb$&r Y 1@Ber SeanPhiSer Gyepildtf Ceatlgn reacti ons
may be carried out in the common reaction conditions enployed for the PCR
As the tenplile to be used i 3% he case of prddlici ng the pol ynucl eoti des
coding the extracellular region and the transmenbrane regions of the

cyt oki ni n Asndeapélor Por I bdei 6iri Glmdrri (ashsr &g dludilu bl dgoki ni n
receptor, usable is <cDNA |ibrary derived fromplants such hi gher
plants. Alld as the tenpl®e to be used i #% he case of pr&gacing t he

pol ynucl eot i des ¢odj th recekyer, reqgions af the histidi ki nase,

usabl e i s%ﬂﬁﬁ?o@é‘l bBRIAe‘br !Btﬁw bYX &Fﬁs‘.’%rdg% @%ﬁ prdﬁlgn‘é%l’ égggani sm
prepared by a conmon nﬁégod. The produqﬁbon of the trangjprmed cell in

whi ch the DNA coding t 28 chinmera-type cytokinin receptor is introduced
may be cakti [ fyan e ioned.11ePradugti on of the
transfor rnirgfj %%n%?g L{é%el’ilt%h%ggi)%g g%ggtégk?ni n re}ggpt or is -
introduced.". (Intragellular signal 18§ansduction sysdt38m rel evant to
cytokinin) Measurenent of the existence or the %uantit of intracellular
si gnal t Sanddadierobys AbmArgeGloyEbkidng dyselaptyy Vakdhis Gim t he
transforned cell _produced by thg above-describeg Eanner may be carried out
by utilizing thel%intracellular 4%nal transduct “8h systemoriginally

present inp,t ost,cell .used f oduct i an, pf r&ns med cell. The
exi st enceE'E)‘r'l mﬁﬁg‘e&u%%t h"g/ Lyﬁﬁ‘ﬁsnﬁp’agi? ﬁf‘a‘*r%sﬁgangﬁm%n%gu%?‘f on can be
determ ned by gnploying the ggantity of the gg| growth of the transforned
cell as an indicator. Alternatively, a regulator (and/or a mediator),
which is ard@mstinediy ai@Tep ArkrBisdscdieilkut ben Beu Gay | He Dewo- Conponent
regul atory system can be additionally introduced and expressed in the
host cell 22hd the express@30 system may be23dsed in the int#¥kellul ar signa
transduction system Usabl e as the Two-Conponent _re ulgﬁor system for
exanpl e, 8heGlinwel GampBhreder Madulm b Phg shrangshc Jar 28p) Hiq{](j‘to 5 types of
et hyl ene receptors; EEE%, ETR2, ERSI, S2, and EIN4;2@5esent in

Ar abi dopsis [ Chang et ., Science 265. 539-544 (1993), Hua et al.,

Sci ence 269 S IwAl i MR Id1uPApgsi ol 39:

1232- 1239§%1§§%)&%%a% ﬂrAeg az%@%gvﬁﬁg%ueﬁg%?s u%éc?t %\é%glghe osnotic
pressure [Urao, Plagg ell 11: 17439¢5/54 (1999)]. Ag70 he host cell to be
used for production of such a transforned cell, wusable are host cells

i nproved Aka heg Vaveldui 61 Asm&1kiRieshsm¥al Betr yLauossmr HPO Vahdhist he intrinsic
hi sti di ne ki nasemgcti vity of theZB%OSt cells. For28e5xarrpl e, it

Ala Leu Ser.Ile Leu Val Ser Thr Phe His His Gly Lys Ile Pro Ser
290 \ 295 300
Ala Ile Asp Gln Arg Thr Phe Glu Glu Tyr Thr Glu Arg Thr Asn Phe
305 310 35 320
Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala Leu Lys Val Pro His
325 330 335
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i ncludes the host cells inproved as to have histidine kinase activity |ower
than the intrinsic histidine kinase activity of the host cell by deleting
one or nore of histidine kinases. The phrase, "histidine kinase activity

| ower than" neans that the quantity of a phosphoryl group transfer from

Hi stidine residue (the active site of histidine kinase regions having

hi stidine Kkinase activity) to Aspartic acid residue (the active site of
receiver regions having a reception part) is decreased. Such inprovenents

0 < hosroal] acd™mYy RIS, BRARIE 1S B TIANG e O b cell aromth.

change of change” of e, ange of the quantity of
t he bi osynt hesi s 0$4(§peci fic conpound, change of thgsquantity of the
met abol i sm of specific conpound in the transforned cell. More

parti cul anfey,GluNEhef Ol Qwp MnSTHraval VeMaHAaAdp €s dlal, PaGlr dsB69:  242- 245
(1994)] may be exenplified: a strain obtained by defecting the SLN1 gene

coding the prote3sd having the osBfiic pressure s¥hsor function and derived
fromthe budding yeast such as Saccharomnmyces cerevisiae and the |ike.

Si nce t he PherAsbrPriosAtiefeetldd Gln AsmeGluniTyri dlianBraiVisdsH epPleg dila existing in
Saccharonyces cerevi si ae, thgq(;7 can be nore %{garl y detected the existence
or the quant i3t79 of the intra | ul ar signal nsduction fromthe

cytokinin.e tQr pressged 4,n e 1 ransf or Id..b yng the quantity
‘of the ceIGIln.gﬁgvﬁW g‘?xl Sﬁ’éiﬁ?afr}gf%q‘nnéar V%él‘{Spa@ggAé?ng&rcgwg??uFurther, ot her
pref er abl ggexanpl e incl udggya defective Q%E@in of the Rcsgggne, which is a
hybrid sensor derived fron1%. coli and a efective strain of Phks gene
rel.evant Goytals /59! GLon6l €l el g fa AirgsilanSey €dgtlys(®Mst Mad for anal yzi ng
agoni st-activity and antagonist-activity to a cytokinin 30 receptor) 1In
the nmethod for anal yzi 486 agoni st-acti vdl to a cyt oki ni4ldreceptor, exanples
of the first step of bringing an exam nee substance jnto contact wth a

t r ansf or mbeu dBr [Sernfre R gaMS lesdbyrg Sendisay sk ian Slydp¥ak s ,

i ntroduced i ncl ude met hod for culég%ing t he transu%ﬁned cell in a culture
medi um cont ai ni ng t exam nee subs ce. In order t®0 culture the

t ransf or lpg, o t I i I A1k 196 hase cul ture
for cul Fggf ?g* tP’l'I?g %a?l@f (L)r?yn\%ggc’rei#l Sﬁﬁgu ﬁrguwgéft%%eﬁﬁeg{tﬁm and a

sol i d-phase culgggre for culturigag the transforngggcell in a solid culture
medi um produced by adding agar or the like to the liquid culture nedium
The concéht Gad iAep Vefl Glu akaffhned es@lys Tandeui Glyt Aba Saf tTyreAspedi um i s about
1 nMto about 1 mM and preferably about 10 nMto about 100 ,u M The
culture time4b&, for exanpl e453 hour to 3 day¥¥land preferably 25 hours to 2
days. Incjdeptally, in_ the case  of thod for. an ing.t

agoni st - ali#l ¥1¢ ype tI@u'?Yﬂ%‘ @!}{ K5 et i@cﬁbﬁ &in Irer"l‘eﬂc%ﬁ?ﬁg‘gsggﬁ’t ai ni ng no

cyt oki ni nﬁgay be used as4?d1e culture congﬂ'sni ng the exampge substance.
0

When tran rmng the host cell to analyze the agonist-activity to a _
cyt oki ni nTYLEEPUOL ’Va'ltAépSValp'Fff Aspbie Thalsh MrhSst GRelleuiMel ntroduced with
DNA encodi ng any one of the ol l'ow ng cytokinin receptors: the cytokinin
receptor having the and8jo acid 490 495

Lys Met Tyr Gly Ser Glu Ile Gly Asp Ile Ser Glu Gln His Ile Ser

500 505 510
Ser Leu Asp Phe Gly Asp Pro Ser Arg Asn His Glu Met His Cys Arg
515 520 ~ 525
Phe Lys His Lys Leu Pro Ile Pro Trp Thr Ala Ile Thr Pro Ser Ile
530 535 _ 540
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sequence represented by SEQ ID No: 2; the cytokinin receptor having the

am no acid sequence represented by SEQ ID No: 4; the cytokinin receptor
wherein said cytokinin receptor has at | east one transnenbrane regi on but

|l ess than that in its natural form the cytokinin receptor having the am no
acid sequence fromam no acid nunber 196 to 1176 anong the am no acid
sequence represented by SEQ ID No: 2; the cytokinin receptor having the 31
am no acid sequence from am no acid nunber 50 to 1176 anong the am no acid
sequence neAnESened, by 195! Meloeu Faltdlg Tyl 0ké e TreCOhl dilanaving the
am no aci d sequence fromamno acid nunber 32 to 1036 anong the amno acid
sequence rgpresented by SERpI D No: 4; the §3% nera-type cyt6Ri ni n receptor
conprising an extracellular region of the cytokinin receptor,

t ransmenbriapeishefioise dflatTe Valt 6ki iln Aspcyst 6in LasMedt A féU ki nase region
of the cytokinin receptor, and a receiver region of the_histidine Kkinase,
wherei n sai d extracel | @&ar region, sai $70r ansnenbr ane r%@ ons and said

hi stidi ne kinase region are honogeneous .to, one another and.the receiver
region i slﬁétlaﬁo@%gtﬂlélﬁ Hdrehls ﬂ&i@ﬁé%@‘t%ﬁﬁi i gg&e oF%aving the

am no aci d sequence %ﬁth del eti on, gjoosti tution, or gddition of one or a
plurality of am no A% ds in the ani aci d sequence of the above cyctokinin
receptors., I nyt f a i n i i Giyy to the

cyt oki ni nA-lﬁgr@égfaol?,gég%g?rpqqgsﬂ%f h?%gﬂglﬁrgﬂ%tg%gg?y Sﬁa?ﬁ%%dng %n exam nee
substance and a ggubstance havi ngpg he agoni stactig@bty to the cytokinin
receptor into contact wth a transfornmed cell into 'which DNA coding the
cyt oki ni nMeedentiors Met LentMeodispe®hr dsp Uee Aspnhtadus (dn Mak depi ng t he
transforned cell in a culture nedium containing the exam nee substance and
a substance Hd0ing the agoni®Bactivity to thB2&ytokinin receptor. In order
to culture the transfor cell, t f.ol 1 pw | tlr es usabl e:

| i qui d- phd&e Adal ¢lay &bx 3.1??*3& Jrﬁ?rg%&éﬂ?r%%ﬂ%‘ ﬁﬁﬁtstééﬁlﬁ“?;?% l'i quid
culture mag'%um and a-sol i %—Bhase cul ture gar culturing thgygransforned
cell in a lid culture rref}l um produced by adding agar or the like to the
liquid culytyn i CORCEyY T2 i S¥r eIy ax@lene@uwsLést ance in the
culture négﬁu@]u{@a%%ﬂu#&j%é% ﬂl%/ltg%gabout 1 nM gynd %r ef erably about 10 nMto
about 100 N M The comig¢®ntration of tH&0substance (e. i35yt oki ni ns such as
trans-zeatin, cis-zeatin, benzyl adenine, thidiazuro nd.t he |ike) having
. the agoniGét -AsatVali Pxo Phe thse Mept bkg Bhe Iledeayt Asp Asn yﬂgtﬁ%rls?ﬁvl to about 1 mv
and preferably about 10 nMto aboué 00 Al M The %zbture time is, for
exanple, 1 hour t 0b&) days and pref p bly 25 hours t'0°2 days. Incidentally,
in the case of th or ,an zj gen| st gt o the

cyt oki ni nie‘r‘g@lége&r,egfﬁf Séﬁ?ta‘*#ebgg%ggﬁ?nnfg@aﬂcyy%&?ﬁnw%agylt)e used as the
culture nedi um g@nt ai ning the g i nee subst ancggmnd t he substance havi ng
the agonist-activity to the cytokinin receptor. Wen transform ng the host

cel | to gpplokzesdrh@laVLRPebi - Vet ¥yl Vil t&yadsyy PokiSai ingeBlept or, it is
pref erabl e '
690 695 700

Arg Gln Ile Ile Thr Asn Leu Val Gly Asn Ser Ile Lys Phe Thr Gin
705 710 IOt 720
Glu Arg Gly His Ile Phe Ile Ser Val His Leu Ala Asp Glu Val Lys
725 730 735
Glu Pro Leu Thr Ile Glu Asp Ala Val Leu Lys Gln Arg Leu Ala Leu
740 745 T80
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that the host cell is introduced with DNA encodi ng any one of the follow ng
cytokinin recpetors: the cytokinin receptor having the am no acid sequence
represented by SEQ ID No: 2; the cytokinin receptor having the am no acid
sequence represented by SEQ ID No: 4; the cytokinin receptor having the

am no aci d sequence represented by SEQ ID No: 6; the cytokinin receptor
wherein said cytokinin receptor has at | east one transnenbrane regi on but

|l ess than that in its natural form the cytokinin receptor having the am no
20T 0 Sequenp eyl ISP 611 88 34 hIRMIBE YAl 2016151 B FREO0G Vdleage no, aci d
sequence repr sented he cytokinin receptor having the

am no aci d sequemge fronlanlno apggd nunber 50 to783476 anong the amno acid
sequence represented by SEQ ID No: 2; the cytokinin receptor having the
am no aci d|5fapeigeSdr Om ant Menakhied LpsitherCy32Tyo SeOJhr aitonfert he ami no aci d
sequence represented by SEQ ID No: 4; the chinera-type cytokinin receptor
conprising af7@éxtracel lul ar r@§i on of the cyt &l ni n 33 receptor

t ransmenbr ane reglons of the cytokinin_ recept i st ki nase regi on
of the cybbkiten Seretsppbly [ladgsaleuebey Vai VfblnGges A igbi di ne ki nase,
wher ein s?&f extracel | ul ar 6eg|on sai d tg@gsnenbrane regi and said

hi sti di ne nase region ar e honogeneous t ne anot her and e receiver

region is us,. n G ; having the
o act e ELaTE R Tal B0 VR LR b AR (b My PSR CY ' Ohe or
plurality of amno acigg in the ani no g¢hd sequence of gjpe above cyctokinin
receptors. The agonist activity or the antagonist activity of the exam nee

to the c@oklianiasp rSegefdroThe Sar agdBiretyedlhyGievahuély Adetbly agoni st -
activity or antagonist-activity of two or nore exani nee substances. The
agoni st-activity or820he antagonlst 8 ivity can be B88®vided for the

eval uati o y ¢con g.t rregent i oned d I | yzi ng the

agoni st - ae®y g‘? ; ?ﬁertﬂfi@ AFE 'ér}faétéﬁbt?‘\‘/lMﬁr 'ﬁg &fy G IMSEintﬂlyn receptor. For
exanpl e, the giéuation of the&ggonlst activity & antagonlst activity can
be based on the i fference bet n the two or n%re exam nee subst ances,

whi ch ar epncopiia 58P GIMPGOTRATILS Uy ofert e PKE SR, 96 Lhe Yguant i Ly of the

|ntracel sitgnal transduction. In utilizing the two or nore different
exam nee sugalances -the exgwd nee substancegﬁere typically utilized
i ndependently in different systens.. is preferable that at |east one of

the two dthenblvelye¥daiGlecTsubsn zﬂw&rhbbe ﬁbr dyonliast Gb,bﬁrm%y or ant agoni st -

activity to the cytokinip receptor. Mre rticularly, exanple, in the
case of J@ﬁng a transformed cell (that |§%§a transforned?@QII havi ng a

function i tl | | wt I B | I 'ul ar si gnal
-transduct‘anLdEf gﬁ?l‘[ﬁﬁc@ (((5% h#l%qvp’éq’gﬁft Ar%i\? I%&B%aeld ués?%g TML82 (sl nl A
[ Maeda T et al, hbturqwg69 242- 245 gﬁp4)] a SLNI gggwetically defected
strain in mhich, for exanple, PTP2 Tyrosine phosphatase gene [Oa et al.

Proc. N. Mn £% Asn UPAArBA1a28R5VEBHAr Arg Tyr Glu Leu Arg Arg Leu
900 905 910
Gly Ile Ser Ala Asp Ile Val Ser Ser Leu Arg Met Ala Cys Thr Cys
915 920 925
Cys Ile Ser Lys Leu Glu Asn Leu Ala Met Ile Leu Ile Asp Lys Asp
930 935 940
Ala Trp Asn Lys Glu Glu Phe Ser Val Leu Asp Glu Leu Phe Thr Arg
945 950 955 960
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(1992)] is introduced as a host cell, the agonist-activity to the cytokinin
receptor may be neasured using, as an indicator, the quantity of the cell
grow h of the transformed cell in a culture nmedium (an agar culture nedium
or aliquid culture mediun) containing glucose as a carbon source, for
exanple, a DOLU + Qu culture medium In the case of the DOLU + Qu

culture nediumto which the exam nee substance is added, the exam nee

subst ance found capabl e of growing the transforned cell can be evaluated as
a subst anc® e pg)l The FREOTHISAr@Ghi BroyLie 11 &¢heyiaklai dlahept or. On the
ot her hand, in the case of the DOLWAJ u cul ture nediumto which the

exam nee substance and 9@5subst ance havi$#) t he agoni st-aéfdvity to the
cytokinin receptor are added, the exam nee substance found capabl e of

suppr essi prokla Tind bew iThg GlueArg Sat HilofMathbys Senskher blsdLeelllecan be

eval uated as a substance having the antagonist-acti v@ to the cytokinin
receptor. IncidentaPBy, as a blank, WBhe gromh of th (i/ransfor med cell in a

cul ture nedi um usin l.act osg as the r.ban rce {n pl of gl ucose,

for exanp”isé,d?é' %Q@E%@ﬁyéu§¥%i§“ géglc@ﬁﬁ g"c’éﬁjggé‘eiunt/lees?yggﬁgd

i ndependent |y oé he exi stencela{J the exam nee fgypgstance. Further, in the

case of using a %ansfor med cel | hat is, a transfornmed cell having a

function gl dhheehd Yo 204 MR AGOGINE G s BFOOMA By AdanArg BLRAcE! | ul ar

- signal transductron fromthe cytokinin receptor) produce by enpl oyi ng
fission yeasjpi@s a host cell jpiuch as a Phks lgéhetically defected 35

strain, the fission pattern of the fission yeast may be observed with a

ni cr oscopdrglArpgt kirsLea$éy Hikelreut heu dxarfiluekys Gbstldadet ¥aladakd to the

cul ture nmedi um cont ai ni ng, no subst ance hav&gf% t he agoni stﬁ&é}i vity to the

cyt oki ni n 10ézeptor, the el03fi nee substancé und capabl e ormal fission

and propagation of the,tragnsfprned I, +C b W e subst ance
having th Sad%?ﬁi&“-fﬁ'{ive[ &?nt%gtnﬁlég ?a oﬁlﬁfﬁ’]‘# sgé’g%;&h %Fafs“%% ot her hand,
if the culture nediunpgentai ns an exajgspee. substance aggh a substance
havi ng the agonist-activity to the cytokinin receptor, the exam nee

subst ance T{pung LaPakl §aDThe URR BSISIGIG Ser G613l WilagilahkewnAtaral fission and
propagation of "the transforned cell can be evaluated as a substance having

the antagonist-actil@édy to the cytdRBmi n receptor. HiPthernore, in the case
of using a transfornmed _cel] (that is, % t angl{lohrre& Cﬁlléel E[avi ng a function
of direct Mgt dentlysl Pran§ro disrhsar PhppAsp / fx‘p¢3@s OHEDYSPheRY Kth acel | ul ar

si gnal transduciﬂ %n fromthe cyltl@@' nin receptorbsgroduced by enpl oyi ng as
the host cell alf™® coli defecti in ResC genérnto which cps-LacZ is

intr oduceﬂSt ﬁﬁt%}fﬁéﬁ%g% Wl%’gﬁ‘%ﬁ?ﬁ ggea g«?ieﬁéegrg 3] ag AR L&yl ture medi um

or aliqu e i'um ant- Cell "Physiol 42: 107-113
(2001)]. In lgigbs case, if thmggul ture nmedi umi@pntains the exam nee
subst ance and no substance having the agonist-activity to the cytokinin
recept or, Glhdre>Xdn heeAsubgs diysel Feorhal Sec bl Y&l Sek oklianglut he t r ansf or med
cell to be blue can be evaluated as a

1105 1110 1115 1120

Met Phe Cys Lys Phe Ser Ser Trp His Val Pro Ile Leu Ala Met Thr

1125 1130 - 1135
Ala Asp Val Ile Gln Ala Thr His Glu Glu Cys Met Lys Cys Gly Met
1140 1145 1150
Asp Gly Tyr Val Ser Lys Pro Phe Glu Glu Glu Val Leu Tyr Thr Ala

1155 1160 1165
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substance having the agonist-activity to the cytokinin receptor. On the
other hand, if the culture nmedium contains the exam nee substance and a
substance having the agonist-activity to the cytokinin receptor, the

exam nee substance found capabl e of disappearing coloring the blue of the
36 transforned cell can be evaluated as a substance having the

antagoni st-activity to the cytokinin receptor. Mreover, an agonist-active
substance or an antagonist-active substance to the cytokinin receptor nmay
be sear chegjby|SgtLPht TheSERSPANEYS having the agonist-active substance or
t he antagoni st-active substance t0 the cytokinin receptor based on the
agoni st-acti yitgy or the antagmhist-activity to the cytokinin receptor

eval uated by the aforenentioned detection nethods. Further, a substance
sel ected by the above described detection nethods nay be utilized as an
active ingredient of a plant growth regulator. The plants to be the
objects to be treated with the aforenentioned plant grow h regul ator are,
for exanple, decorative plants such as flowering plants and ornanenta
foliage plants; cultivating plants such as crop, vegetable, fruit and the
i ke; fibrgr | ants; trees; lawn and the |like. The growth regulator is
generally< iXed with a solid carrier, aliquid carrier, and the |Iike and
further, ibijpeeggd, mxed with a surfactant and other auxiliary agents for
t he fornula§|on;of_an agricultural and horticultural agent and fornul ated
in an enulkgianp@pgent, a hydrating agent, a suspension agent, a solution
agent and the like. In these agricultural and horticultural agents, an
agoni st - aeRlreAsibidomriceth] iamm ant agoni st- active substance to the
cytokinin receptor may be contained generally in 0.5 to 90 % by wei ght and
preferably in 1 to 80 % by weight. Usable as the solid carrier to be used
for the fo | ati on of an agricultural and horticultural agent are, for
exanpl e, éég$s (kaolinite, kieselguhr, synthesized hydrated silicon oxide,
i ntercal at C s, bentonite, 37 acidic white clay, and the |like), talc,
other inorganic mnerals (sericite, quartz powder, sulfur powder,

activat ed.ggxbon, . calig um carbonate, and the |like), chemcal fertilizers
(amoni um sul fate, anmoni um phosphate, amoniumnitrate, amoni um
chloride, urea, and the like) in finely powlered state or in granul ar
state and usable as the liquid carrier are, for exanple, water, alcohols
(et hanol <¢¢hanol and the |ike), ketones (acetone, nmethyl ethyl ketone,
cyl ohexanone and the |ike), aromatic hydrocarbons  (toluene, xylene,

ot hyl benz8re 28 étayl toapht BAE &t B9 LEheEati K 358 s EBofial IS4C hy dBocar bons
(hexane, cycl ohexane, kerosene and the |like), esters (ethyl acetate, butyl
acetate and the like), nitriles (actonitrile, isobutylnitrile and the
like), etjpar i : dil I h I 5 id am des

(di met hyl for %%I(mgglg?% f{{rrlest K%/ﬂsgg%?}alyng%t gﬁ%vt% g'ylgi IIileé) Gheﬁéls oL%gdr ocar bons

(di chl oroetthane, trichl groethane and thg)like), etc. 15 .

ttc tgg atg cta tge tge tgg ttt gtt tct tgg ttc gtt gat aat ggg 96

Phe Trp Met Leu Cys Cys Trp Phe Val Ser Trp Phe Val Asp Asn Gly
20 25 30

atc gag gac aag tct ggt ctt tta gtt ggc tet gtc ggt gat ctt gag 144
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As the surfactant, usable are, for exanple, alkylsulfuric acid esters,

al kyl sul fonic acid salts, alkylarylsulfonic acid salts, al kylaryl ethers
and their polyoxyethyl ene conpounds, polyethylene glycols, polyhydric

al cohol esters, sugaral cohols and the |like. As other auxiliary agents for
the fornmulation of agricultural and horticultural agents, usable are
solidification agents and di spersanst such as casein, gelatin,

pol ysaccharides (starch, acacia, cellulose derivatives, alginic acid and
the Iike), lignin derivatives, bentonite, synthesized water-soluble

pol ynmer [pol y(vinyl alcohol), poly(vinyl pyrolidone), Eoly acrylic acid)
and t he |iKe]Ganfsg bes [SekeGlyabah Seabial i Ger Sesieh (s faPLey ddixdi ¢ i sopr opyl
phosphate), BHT (2,6-tert-butyl-4-nethyl phenol), BHA
(2-/3-tert-butyl -3 met hoxyphenol )40plant oils, midéral oils, aliphatic
acids, 38 aliphatic acid esters and the |ike. The agoni st-active substance
or the antagonist-active substance to the cytokinin receptor made to be
agricultural and horticultural agents is used as it .is r dilut W th
water to &&fr r}oﬁi‘g ta};%é’tcﬁe?ﬁg ftg %?ﬁea%t 238 2Rt Ak tﬁ%rt&& f aniﬁz and

| eave parts, and flower and fruit parts of plants by spraying, for fruits
by imrersion, and for fruits by application. The plant growth regulator is
used for tLP@ Bh 8% Mo Ergf Sl"hﬁ'q,e%awé’L?é‘ly%hﬁsnt Lfsetmgwrp PRcgrpr a plurality
of times. I'n the 'case of using the plant - growmh regul ator for the purpose
of suppressimg the dropping &b fruits, the pl&ht growh regulator is
diluted with water and the resulting diluted agent is sprayed to the fruit
parts and branch and | eave parts before harvest. In the case of using the
pl ant growt h regul ator for the purpose of suppressin th% bal | oppi ng of
cotton, t MR8t AEntegEeARC ag5ussR 6FC 328 3 8% ALl kS G\g’i Rt 738 t el esul ti ng
diluted agent is sprayed to the balls and stem and | eave parts of cotton
before harvest. The plant growth regul ator may be used for the treatnent of
gr owi N9 PheRliys oftoMerPbanter My Te'Bry/ 3¢ PriferaPRl SepUENGATOUNG Of the
agoni st-activé substance or thé antagonist-active substance to the
cytokinin ggceptor in an aggicultural and 7Borticultural agénht is generally
1 to 8000 g per 1 hectare, although it is changed depending on the state
of the agricultural and horticultural agent, the timng for the treatnent,
the method for the treatnent, the site for the treatnment, and hﬂﬁ obj ect
plant to bt CtéBEEdtCtARLD 3R tfearh 38 FCEULEE 8% 188 FABaftt &t8wt #OPegul at or
while diluting the agent with water, the 39 concentration of the agent is
generally 0.0001 to 1000 nM and preferably 0.001 to 10 nM although it is
changed d i t t { u _ i cul tural
agent, t hg&??’g’l{l %y]f%:rr ﬁeﬁ%s?tgg? qn%’ﬁtmtﬁgg“ngﬂrfg&%o%ﬁét]g’ghﬂ%at ment, the
site for the treatnent,gsand the object ggant to be tregged.

gtg gtt tgg gtt gtc ttc tge gtc ttg gte tet att tgg acg ttt tgg 336

Val Val Trp Val Val Phe Trp Val Leu Val Ser Ile Trp Thr Phe Trp
100 105 110

tac ttt agc tcg caa gct atg gag aag agg aaa gag acg cta get agt 384
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Next, hereinafter given are fornul ation exanples of an agricultural and
horticul tural agent produced from an agoni st-active substance or an

ant agoni st -active substance to the cytokinin receptor and used as a pl ant
grow h regulator. The parts in the follow ng description of the exanples
denotes the parts by weight. Fornul ation exanple 1 A hydrating agent was
obt ai ned by sufficiently pulverizing and mxing 50 parts of an

agoni st-active substance or an antagonist-active substance to the

cyt oki ni NTLe@RRtQY:, 53 Baf i adfetCcal ¢ Ly ArkdysN6 U fTaRdlR, ALh Sparts of sodi um
| auryl sul fate, and 45 parts of synthesized hydrated silicon oxide.

Formul ati on exanplse 2 A hydrati ng2(agent was obt ail@gd by sufficiently

pul verizing and mxing 70 parts of an agoni st-active substance or an

ant agoni st-active substance to the cytokinin receptor, 3 parts of cal cium
l'i gni nsul fonate, 2 parts of sodiumlaurylsulfate, and 25 parts of

synt hesi zatig Hgtirgatedag iaks @t cixiade.CtEoratuEat ic68 EXandt 18 388 erl¥si on
agent was obtained by m xing 40 parts of an  agonist-active substance or an
ant agoni-st - acti ve substance to the cytokinin 40 receptor, 3 parts of

pol yoxyet yl ene ,sorhi t ane ,nonQol ate, 2. pargs of I ymet hyl

cel i ul osey%‘/t gﬁﬁ Asp @é“r?ﬁg éﬂa\%ﬁge etahie \%E?-‘FBI @1(5\' %réagﬁﬁ%b@%&esul t ant

m xture to bq3[§ #in or smaII%E in the partic|g size. The present invention
makes it possible to-anal yze]I e agonist-activity and the antagoni st -
activity to the cytokinin receptor and also makes it possible to quickly
search the substances having the agonist-activity and the
ant agoni satgaht \dat ygtitocadgccydtgkitof mtc edgpaior teaanci ttc caswat| #ABunt of
exanm nee substances by enploying the anal ysis nmethod. EXAMPLES
Herei nafter, although the present invention will be described in details
with the reference anpl he. prese ivent i i t at all
restrict ¥l 35‘1 #é%e‘}agxgﬁpgg%ﬁf éﬁn{)]oeeﬁﬁg r};?d%ﬁc 'roﬁg%ﬁﬁ\:]ﬁﬁi dopsi s cDNA
phage Iib{(@jry for CRE1 c Qd‘i ng Seeds of ﬁggbi dopsi s thaligpa ecotype
Wassi | ewsklja were sterilized wth 70% of "ethyl al cohol for 1 mnute and
further sterilized with 1.5% of sodium hypochlorite for 10 m nutes. The
resulting seeds were well washed wth sterilized water and then cultured
for 2 weeks hfg @t cadtt tete goeditengat] 4ad agaMozasht deaagag Bicoagt s baal salt
m xture, 1% sucrose, 10 m of 5% MES-KCOH (pH 5.7), 0.3% Phytagel TM
(SIGVA)] to obtain 5g of the plant. After the plant was frozen in
| i quefied,nifrogen an hysi cal | Llled wth,a .nortakr angd _a pestle. The
resul ti ng M L?Seg?%rPGa r &ﬁw’é&%ﬂﬁ%m %@8 Se;‘oﬁ]‘l i‘r%{]'i‘gr 10 M of an

extraction buffer [2001631\/1 Tris-HCl (pHg 5), 100 MM 475

gat aga act tcc ttt gag agg cct ctt act agc ggg gta get tat get 576

Asp Arg Thr Ser Phe Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala
180 185 190

atg agg gtg ctc cat tca gag agg gaa gag ttc gag agg caa caa ggt 624

Met Arg Val Leu His Ser Glu Arg Glu Glu Phe Glu Arg Gln Gln Gly
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NaCl, 10 nmM EDTA, 0.5% SDS, 14 nM, 6 -nmercaptoethanol] and 10 g of phenol
After being mxed by a Vortex m xer, the resulting mxture was 41 m xed
further with 10 ml of chloroformand vigorously stirred and subjected to
centrifugal separation at 10,000 rotation for 20 m nutes. The recovered
aqueous | ayer was mxed with LiCl in the concentration to be 2M of the
final concentration, left still at -80C for 3 hours, thawed and subjected
to centrifugal separation at 10,000 rotation for 20 m nutes to recover a
precipitate. Thegogecovered precigig ate was dissol0ed in 2 ml of TE [10 nM
Tris-HC1(pH 8.0), 1 nM EDTAI and then further mxed with 0.2 ml of 3 M
sodium acetate (pH 5.2) and 5 nl ethanol and subjected to centrifugal
separation to recover RNA as a precipitate. Further, the precipitate (RNA)
was subj etgedct attrazs pentatyi tat O gdt egedPMVEaT 308 Wser {INcppdaRgRofI Co.) to
extract RNA integrated with pol yA:r The production of phage cDNA |ibrary
fromthe extracted RNA integrated with pol yA was carried out enploying
ZAP- cDNAR_Synt hesi s, Ki St rat ageng ccprding,;t .he; i nstruction. The
pot ency oR{rFt EEI gj%dﬁgeéﬁ's Eﬁ% é!rgﬂﬁAf?chflér@n Eﬂg,"agdﬁﬁﬂs (Exanpl e 2)
Producti on ogHPNA pr obe of % The PCR was c@fyied out enploying TAKARA LA
TagTM ( Takar Shuzo Co., Ltd") and using a phage sol ution (about 1,000, 000
PFU) of the phage cDNA |ibrary produced in the exanple 1 as a tenplate and
DNA havi ng-the nucl eotide sequence represented by SEQ ID No: 11 and DNA
havi ng th@atBEIQA& eqtidie §teg1ga@cg%treu§gagmcadtdaycse@tmdaogaal&ags t788 priners
to amplify . The procedure will be described in details below. A PCR
sol.ution was prepared by adding a reaction conposition containing dNTP and
the like to the _phage 1,000,000 pft_ and respective rimer.DNA each in 0.2
p M accorfEmbsn 8vr Hépilest bl Al adenr ChnBraider drg %h‘eGEVQ Gggsqlr“ed DNA fragnent
was anplgéied in PCR cond'#'ons: keepi ng 25594C for 2 m bes, and further
repeatin 20 cycl es each whi ch conpri s keeping at 9 for 30 seconds,
at 55C for 30 seconds, and at 68C for 5 mnute. Next, using the anplified
DNA fragnment as a tenplate, a probe labelled wth 32P was prepared

enpl oyi ngtAvegapctaetPNfrd abelgct neagsyad el kettt tétAare ghangtfthacrackes Co. ) .

I ncidental ly, reaction solution (25 ,u 1) was prepared by adding 2.0 MBq
of 32P dCTP to 25 ng of anplified DNA fragnment and adding a reaction
conposition instructed by the kit. The Iabelliq? r cbio was carried out
at 37C f dyriblanPrutat Ileshenpla Gy Aspolhuctabhes 1;§h§§e #DN&"cl one hol di ng
CRE1 The cl oni ng of dﬁégred CRE1 gene carried out gysplaque
hybri di zation using t pr obe prepared the exanple 27" Detail ed
description wll be given below Using the phage cDNA |ibrary produced in
the exanple 1 and according to the instruction of ZAP-cDNAR Synthesis Kit,

pl agque Wagc gat atg ctg tet ggg aaa gaa gat cgt gaa aac gtt ttg cgg gecc 816

Leu Asp Met Leu Ser Gly Lys Glu Asp Arg Glu Asn Val Leu Arg Ala
260 ‘ 265 270

agg agt tca ggt ama ggg gtt ttg aca get cct ttc cca ttg ata aag 864

Arg Ser Ser Gly Lys Gly Val Leu Thr Ala Pro Phe Pro Leu Ile Lys
275 280 285
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produced. DNA was adsorbed on a nitrocellulose filter fromthe produced
pl ague and then treated with UV rays to be fixed on the filter. Using the
filter prepared in such a manner, hybridi zed phage cDNA cl one was obt ai ned
by keeping at 65C in the presence of 6. X SSC (0.9 MNad and 0.09 M
trisodiumcitrate), 5 x Denhard's solution [0.1% (wv) ficoll 400, 0.1%
(w'v) polyvinylpyrrolidone, 0.1%BSA], 0.5% (wv) SDS and 100 ,u g/m
degenerated sal nron sperm DNA or in DI G EASY Hyb sol ution

(Boeri nger-Mannhei m Co.) containing 100 ,u g/m of degenerated sal non
sperm DNA, successively keeping at a roomtenperature for 15 mnutes two
tinmes in tade gatesencet afgglgdf S6C ot8. 45 M NaCh sipd toc GBE ada gatodiSlt 43
citrate) and 0.5% (wv) SDS, and further keeping at 68C for 30 mnutes in
the presence of 0.1 x SSC (0.015 M NaCd and 0.0015 Mtrisodiumcitrate)

and 0.5% SPS. (Exanple 4) d oning of 1 [ng the c of the phage
cDNA cl on hb@ﬁ&iﬁf@ﬁ%%h@%x@@pﬁ@l Fhr & eaxggﬁﬁﬂyég@rﬁﬁmﬂggavi ng the

nucl eoti de s;ggence repr esent by SEQ 1D No. QI)S and DNA represented by
SEQ ID No: 1 S priners, aving the nucpg ti de sequence represented
by SEQID No: 5 was anplified by PCR Detailed description will be given
bel ow. The PCR was carried out enploying Hercul ase Enhanced DNA Pol yner ase
UUWHDch%%ga&%@a&%&a&gﬁ%@a%g& qept Pthadt ggd4Cober 1

m nute, and further repeating 25 cycles each of ich conprised keeping at
94C for 30 seconds, at 55C for 30 seconds, and at 72C for 4 mnute.
Incidentally, the PCR solution (50 N 1) was prepared by adding a reaction
conposi t i ben omtSeir msngANTRr rd ExrseGlu Beg tldes6n Ada dibrebmaGlY the phage
cDNA cl onge_and respective primer DNA each j.n 100 ng accordi to the
instructi o of the kit. TB&Vdesired DNA frialérrent was arrplih?@d in such a
manner. (Exanple 5) Construction of CRE1 expression vector After p4l15CYCL,
a yeast expression vector, [Minberg et al. Gene: 156 119.122 (1995),

avai | abl e i Y+ (P 87 ! t ptAria r riction
enzyne Srr‘fatétlr egengggﬁéeér? gfs?n%t%DﬁI% %ﬁ%;t)s% %%%2\% ﬁégt tt\rtl\ge Jrjlctﬁcl elgjt%igde
sequence represented by SEQ ID No: 5 and obtained by the exanple 4 was

| i gat ed downstream of the CYC 1 pronoter sequence of the expression vector
p415CYC1 B Leu Géy iGlyelplaPlesl Asp HeptlsSer Aeudédi 6bd Agd Lgnokasi n i n yeast .
The constructed DNA was_confirned to bg in the right d3| ection and its
nucl eoti de sequence waoconfirmed to b 3‘!! he nucl eoti de 33 equence
represented by SEQ ID No: 5 by an automati c DNA sequencer and then the
expression plasm d p415CYC-CRE 1 was obtained. (Exanple 6) O oning of AHK3

AAF99730 dopsi i i o
SteriTi2a™ dit Babofece R 1Tot RS B QR R D P At 1o 2088, 10

with 1.5% of

Gln Gln Leu Ala Ser Lys Gln Thr Ile Leu Val Asn Val Tyr Asp Ile
340 345 | 350

acc aat cac tct caa ccg att agc atg tat ggt aca aat gtg teg get 1104

Thr Asn His Ser Gln Pro Ile Ser Met Tyr Gly Thr Asn Val Ser Ala
355 360 365
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sodi um hypochl orite for 10 m nutes. The resulting seeds were well washed
with sterilized water and then cultured for 2 weeks in GM cul ture nedi um
[4.3 g Murashige and Skoog's basal salt m xture, 1% sucrose, 10 ml of 5%
MES- KOH (pH 5.7),. 0. 3% Phytagel TM (SIGVA)] to obtain 5g of the plant.
After the plant was frozen in liquefied nitrogen and physically mlled with
a nortar and a pestle. The resulting mlled product was m xed with a m xed
soI ution of 10 mM of an extraction buffer [200 M Tris-HC (pH 8.5), 100 nmM
10 nERIA, t% g0 %?S t 4P Moz8ctdmar 6 apitogshanel dcaabel %8ag Qfi52 phenol .
After bei ng mxe ex mxer, the resulting m xture was m xed
further with 10 ml of chI oroformand vigorously stirred and subjected to
centrifugal separation at 10,000 rotation for 20 m nutes. The recovered
aqueous | afser GwakewiGkedirgi ¥4l BéCPro rleuhEl ec8he dilyr dspi Bro Loubleg2M of the
final concentration, left still at -80C for 3 hours, thawed and subjected
to centrifugdld separati on at 31, 000 rotation388r 20 minutes to recover a
precipitate. The recovered precipitate was dissolved in 2 m of TE [10 nM
Tris-HO (pH 8.0), 1 nM EDTA] and then further mxed with 0.2 m of 3 M
sodi um acet ate ( 5.2) and 5 t hanol _and_ suhj to..C ri al
separ at i orf4o” arteg%g/é‘rtgFﬁ‘ﬂz g%c &gﬁrt&él & 588, aa&uﬁk’j&nggé %gg (?Cl? g%f g%@a45
precipitate (RNA) was mxed with 30 unit of FPLC pure'"' Dnasel
(Amer sham-Phar maci a) and 60 unit of Superace (Anbion) to renove m xed
genome DNAang ot Or: HESULEI ()G RYAPHELyS WineL§e ®rb ProhBrppRendlal chl or of orm
treatnent and ethanol treatnment to purify the RNA. Next, using the
purified R85 as a tenpl at e3%nd oligo (dT) 39518 (Arrersham ABrmacia) as a
primer, RT-PCR was carried out. The RT-PCR was carried out enploying
Superscript Il (G BCOBRL Co.) at 42C for 40 minutes. Incidentally the
PT- PCR sol uti on was prepared according to the thod escribed i
i nstructi dt2o¥c2; Ak Sg%e”t%c?‘iaptttq' 'Egtﬁtg EiE%lgltE J{g@ gﬁpg % egztlign such a
manner. Using the anplified cDNA as a tenpl ate and DNA havi ng t he
nucl eoti de sequence represented by SEQ ID No: 16 and DNA having the
nucl eoti d e t 1leR w_g 11¢ 98 IR D&y ¥al DNA havi ng
t he nucl e%ﬁ?&yiﬁugigghf?gge@ngg%igg SEQ ID No: 3 was anplified by PCR
The PCR was carried out0®isi ng Hercul asetIEnhanced DNA Poflbrer ase ( TOYOBO
Co., Ltd.) in the reaction conditions of keeping at 94C for 1 mnute, and
further repeating 41 cycles each of which corrpri sed keepi ng at 94C for 30
seconds, at 55C for 30 seconds, and at 7205 t .___Inci deﬁgglly, t he
PCR sol ut i86A @50t 3§C (S $5depeh 4t RAELaCRR A aé“aFe%"’(f‘tg b 828 o si 14780
containing dNTP and the like to 500 ng of the tenplate DNA and respective
primer DNA each in 100 ng according to the instruction of the kit. The

desi red 1y eI 12 HBNDGS Val (Gxaonte 7)
Constructl on o I\/{llé/\gstgggpwﬁ@c?@r[ I\/U%berg et g .aGene 156 119. 122
(1995); avail abl e 420 425 430

gat tgt gat aaa atg aag cag ctc aag aaa aag gct gaa gca gea gat 1344

Asp Cys Asp Lys Met Lys Gln Leu Lys Lys Lys Ala Glu Ala Ala Asp
435 440 445

gtt gea aag tca cag ttc ctt gec act gtt tca cat gaa atc aga act 1392
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46 from ATCC library (No. 87382)] was digested with the restriction enzyne
Spe | and BanH I, synthesized DNA fragnents (linkers) having the

nucl eoti de sequence represented by SEQ ID Nos: 18 and 15 were inserted to
t he expression vector p415CYCl using T4 DNA |igaseas to newy add the

restriction enzyne sites Sac Il, Apa |, Nne | to the plasm d p415CYCl and
construct pHM 1. (Exanple 8) Construction of AHK3 expression vector After
the pHM 1 was digested with the restriction enzyne Sal | and Sac Il, and

then using T4 DNA |igase, DNA having the nucl eotide sequence represented
by SEQ ID No: 3 was introduced downst ofy. ter sequence of
the expriadsilanLyeseSeoiGlpHielles AE%\L}%E \faﬁf‘g]%rr glféegﬁtuo %%ér)gggnt he desired
protein in yeast. The construycted DNA was c%@irmed to be right in the
direction its nucleotid® equence was confirned to be right in the
sequence by an automati c DNA sequencer and thus the expression plasmd
p415CYC- AHK3 was obt ai ned. (Exanple 9) d oni ng of AHK2(BA8092731‘)Q®DNA Usi ng
the cDNA prepared in e l.g 6 gt GIDNAC 1t epargad 4y gagve

transcri i%% af t%% é{)}t 5Fg(%)aec§stggt Itaerrpl ate and DNA having the

nucl eoti de sequence represented by SEQ I'D No: 19 and DNA having the

nucl eoti de sequence represented by SEQ I D No: ag lﬁgb s, DNA havi ng
the nucl gt jise Ase@Ierea Leapbis det daublyi sshel LpunNgpt 48 Fg’f’rﬂufi ed by PCR
The PCR was carried out enployi ng TAKARA Pfu Turbo denatymg (Takara Shuzo
Co., Ltd4fs in the reacti & conditions of eping at 94C for 1 mnute, and
further repeating 30 cycles each of which conprised keeping at 94C for 30
seconds, at 55C for 30 seconds, and at 72C for 4 minute. |nci dgzéﬂe;lly, 47
the PCR solution (50 ,u 1 e aglel Rep pcacagtt ggm C sition
cont ai ni Hg¢ SNTELARFE F2P |°%‘%\éﬁt%op%08@%§g%%fhg terr%lagate DNA and respective
primer DNA each in 50 ng according to the instruction of the kit. The
desired DNA fragnent was anplified in such a nanner %{)B@npl e 10) d oning
of AHKz(gﬁuegg@mm}ﬁ,% Ush gp tye EONArp TBpaladtimAL S8HIEY6 (the cDNA
prepared by Teverse transcription of fhe total RNA) ﬁﬁga tenpl ate and DNA
havi ng the nucl eoti dé8ssequence repr ed¥ht ed by SEQ ID™N0: 21 and DNA havi ng
the nucl eotide sequence represented by SEQ ID No: 22 as prinmers, PCR was
carried out to anplify DNA having the nucl eoti de sequence reprfelggat ed by
SEQ ID No: 1 in which ATG was, _a her Poad @zl fal asg tags o e

nucl eot i 82 €64 UdACBS rtﬁgrl_c“[tﬂeatﬁug%gg?éggetttnﬁtrigraés 586@?0 3531. The PCR was
carried out enploying TAKARA Pfu Turbo denature (Takara Shuzo Co., Ltd.)
in the reaction conditions of keeping at 94C for_ 1. m rlute and further
repeat i ng 33% £)GeFale8ep 1o Mei kdn 6brpal ded Asveblhdlat 848 or 30 seconds,
at 55C fo¥ (S seconds, and at 72C for 4 mnute. In '6lent ally, the PCR
solution (50 ,u 1)s8@s prepared byS@di ng a reacti g’:lu conposition containing

gaa tct gga aag ctt gaa ctt gag gag gtg cgg ttt gat ttz aga gea 1584

Glu Ser Gly Lys Leu Glu Leu Glu Glu Va! Arg Phe Asp Leu Arg Gly
515 520 _ 525

ata tta gat gat gtc ctg tca cte tic tct agc aag tcc caa caa aag 1632
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dNTP and the like to 500 ng of the tenplate DNA and respective primer DNA
each in 50 ng according to the instruction of the kit. The desired DNA
fragnent was anplified in such a manner. (Exanple 11) Construction of AHK2
and AHK2 A expression vectors After pHVL was digested with a restriction
enzynme Sac |l and Nne | and then using T4 DNA |igase, DNA fragnments

obt ai ned by the exanple 9 and the exanple 10 were respectively ligated
downstreamto the CYC 1 pronoter sequence of the expression vector pHML as
to be int 8y pxpeeSertig HesiSeedepriotsebor iGin yHaskys The introduced
DNA was cg% %ﬁéﬁ%tsg %agl ?Flgﬁtﬁrl n the di recti%tn and its nucl eoti de sequence
was confirmegsgo be right im3ghe sequence byb4n autonatic DNA sequencer
and thus the expression plasm d p415CYC- AHK 2 and p415CYC- AHK2, N wer e

obtai ned. (Exanple 12) Production of transformed cells TML82- CREL,

TML82- AHK2, TML82- AHK2A and TML82- AHK3 Transformati on of TML82 g i nlA ),
SLN genegdx gki \wagdettgcgenl gsar@cnata [thhei®d delegthiccanatyAts t3gg 2 @245
(1994)] was carried out using the obtained expression plasmd p415CYC- CRE1
(the exanple 5), p415CYC- AHK2 (the exanple 11), p415CYC AHK2A (the exanpl e

11) and pA13CYG, AHK3 (th e . rans [ S carried out
by enpl o@liyngg\:’gllk}éieﬁ I@ngaG@gglﬁl g‘%%ﬁ%&ﬁééeﬁgt fép‘E M?&é - medi at ed
transforgg%g’ on met hod accgg(gi ng to the desggiption of VII.ggoi brary

Tr ansf or lon & Screening Protocols disclosed in MATCHAMAKER Two-Hybrid
System 3 User Manual p. 22 from CLONTECH Co. Transforned cells TML82- CREL,
TML82- AHK2, TML82- AHK2A and TML82- AHK3 were produced by sel ecti n&i n the
DOLU + Gaittcypt whe coregigiapt hettt cgmsharatedctcehts davitigats @etappédt ance of
| euci ne nutrient requirenent. (Exanple 13) Response of transforned cells
TML82- CRE1, TML82- AHK2, TML82- AHK2A and TML82- AHK3 to cytokinin (Part 1) A
culture solutjon 1Q p (abo 800 ones,of yea t ransf or ned
cel |'s TMHB2 é:I:QE%,SD%WRB(%YAKI@l}&h?l\ﬁ@Z&,&H&LﬁH(}%rTﬁ%&ggﬂ%q}d%duced by the
exanpl e 12 was spottedsrsgn DOLU + G u ag medi a contaighbng 10 p M of
trans-zeatin and cultured at 30Cfor 30 hours. 49 After incubation, the
grow h state of the transforned cells was observed and photographed by a
digital canera. As a result, each of the transforned cells TML82- CREL,
TML82- AHkght TAIL82t AdE2¢t candt B¥i82aa el cahaatedt ti gha grcovett cat t hé7fcase of
using the DOLU + Qu agar culture nedia containing trans-zeatin as
conpared with that in the case of using the DOLU + GQu agar culture nedia
containing nQ transg-zeatin. The resuylts.s tdhat ty-ansforned cells
r esponde %S%E/tlgﬁiiﬁﬁﬁ%ﬁnﬁ‘q Eiﬁ‘ Ltyﬁe@lyv\glr%lig%?glfebﬁg %‘I li}gle H(jrgomn in the DOLU
+ Gu agar culture ggdia. Further thg 590

ttg gtg gat gag cta ttt gaa tct atc gat gga gag aca gca tca tct 1824

Leu Val Asp Glu Leu Phe Glu Ser Ile Asp Gly Glu Thr Ala Ser Ser
595 600 605

ccg gaa agt aca ctg agt ggg ctt cca gtt geca gac cgg cag agg age 1872

Pro Glu Ser Thr Leu Ser Gly Leu Pro Val Ala Asp Arg Gin Arg Ser
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transforned cells were found possible to be grown in the DOLU + Gal agar
culture nedi a i ndependently of the existence trans-zeatin. (Exanple 14)
Response of transforned cells TML82- CRE1l, TML82- AHK2O and TML82- AHK2 to
cytokinin (Part 2) Culture solutions of the transfornmed cells TML82- CREL,
TML82- AHK20O and TML82- AHK2 produced by the exanple 12 were spotted on DOLU
+ G u agar nedia containing cytokinin in a variety of concentrations (1
nM 10 nM 100 nM 1y M 10 ,u M 100 ,u M and cultured at 30C for 30
hours. Aftegij ncubation, thglgrowh state of620he transformed cells was
observed and phot ographed by a digital canera. The | owest observed supply
concentrations of trans-zeatin and cis-zeatin in which the respective
transforned cells could be grown were shown in Tabl e g. %% Taq.ll\%%l

Cyt oki ni fpgTMB2aCREL Ml §ot AMKAZTMISD 2AFIERE CRY £RE-2BStTHEEB, u W'p M 100nM
cis-zeatin no owh 101u M 111 M (Exanmple 15) Method for searching

subst ance havi ng agoni st-activity to cytokinin receptor (Part 1) The

transforned cells TML82- CRE - 82 ngl yTML82- AHK3

pr oducedlipnGith ds PRRpHYE g@&ﬂ?%%@ﬁ%é&ﬂﬁ% @_{ﬁgﬁgf}le DOLU + Gal cul ture
medi a ang pre-cul tured a%@?OC for 36 hougs The pre-cul tédled sol utions
were di18%d with DOLU + u nedia as to becone 0.100 as the optical
density (0OD60o0) and further the resultants were diluted with DOLU + Qu
media at a dilution rate of 1/200 to.obtain diluted pre-culturgjl%

sol uti ong., A 28sa%tPkAE @tuascprEpatedtbytdd ekt tger sxpact gk wet®®8 of a

96- wel | pﬂ ate with 20 u 1 of solutions which were prepared by diluting
DMSO solution (10mVW of each exam nee substance with DOLU + G u nedi um at

a dilution rate of 1/100, said soluti,0 caontiari h am nee

subst ancBra Ber Feo Ryo Asp M%ﬂsﬁﬂéufi%awag%égﬁlr gp’I\ cg}gpe%l‘irr% t aneously, an
assay plate only fi Ié%d with 20 p 1GB§OSOI uti ons whi ¢dgsswer e prepared by
di luting DVMSO sol uti with DOLU + u medi um said solutions containing
no exam nee substance, was prepared as the blank sections. The diluted
pre-cul tured solutions were added in 200 /11 each into the reﬁ?gﬁgtive

wel |'s of p&;g? ag ad/ctpg@é Q@aaftg cay ttoc etaat BOCt fasg oo R6EIALE a hen the
opti cal aen %y ?CDGZ ) of each well was neasured by a plate 51 reader.
The agonist-activity of the exam nee substances to the cytokinin receptor
was detected by conparing the optigal ,densit j.n e testing
sect i onsVab Ghnildle Rﬂ@eV%lxgrlﬁl 8 @lﬁ‘b ?raﬁﬁgglsl\ﬁee(l-éenzgggég\?&}{ehmé e optical
density neasured ié]QQt he bl ank sectg@fps. The opti calgygdensity of the culture
solutions of the t¥@nsfornmed cells”in the testing sections to which the

caa gtc gga cca tcc ata tcc agg acg cat gga ggc aca gga att gega 2064
Gln Val Gly Pro Ser Ile Ser Arg Thr His Gly Gly Thr Gly Ile Gly
675 680 685
2112

ctt agc ata agc aaa tgt cta gtt gga ctg atg aag gga gaa att gga

Leu Ser Ile Ser Lys Cys Leu Val Gly Leu Met Lys Gly Glu Ite Gly
690 695 700
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exam nee substances were added were shown in Table 2. Conpound B show ng
the higher optical density neasured in the testing sections to which the
exam nee substances were added than that in the bl ank sections were

sel ected as agoni st-active substance to the cytokinin receptor. Table 2
Exam nee TML82- AHK TML82- AHK TML82- AHK substance 2 2A 3 DWVSO 0.01 0 0.51
Conmpound 0.01 0 0.54 A* 1 Conpound 0.45 0.89 0.88 B*2 *1 Abscisic acid
(=negative control) *2 8-Benzyl am nopurine (=positive control) (Exanple
16) Method for searching substance having antagonist- activity to
cytokinin receptor (Part 2) The transfornmed cells TML82- CRE1, TML82- AHK2,

AR MG S e PG, PPl ki esag 43 pee gudocumbed I

200 m of ™ ured at 30Cfor 30 hours to
obtain 52 pre -cultured solutions. An assay plate is prepared by filling
respective wells of a 96-well plate with 200 ,u 1 of each DOLU + G u

medi um nmipgadsas 5ér Thr PrYl fs Val @$-SaaThin PheyfhekPi fibr Adadvdlnt o the assay
plate is put each exam nee substance to be 1 p Mat the final
concentrabon. Sinultaneolly, an assay flate only filled?fith 200 ,u 1 of
the DOLU + Gal nediumm xed with 1 ,u Mof trans-zeatin is prepared as the
bl ank sections The pre-cultured solutions are added in 20 /i 1 each into
the respective wells of both assay ggates and cultured q; % C @%6830 hour s
and therftthEcCoptt @88 He€nsd FCBEa8R RER| 3389 8805 B & gl at’6"t eader .
The antagonist-activity of the exam nee substances to the cytokinin
receptor is detected by conparing the optical density neasured in the
Lesting SRE!SRNALP GIIMeE NG Pr AR C16CA 1056 A Rpahen AACTInwi L L he
optical density neasure In the blank sections. The exam nee substances:
showi ng the | ower optigal density neag@red in the test/Bhg sections to

whi ch the exam nee substances are added than that in the bl ank sections
are selected as antagonist- active substance to the cytokinin receptor.
(Exanpl e 17) Method for searching substance having %&onist-agtiékgz to
cyt oki ni FCEeai@pt by tCPAAR BIC TES S8CaALT GrRedficRlg SUNABERES T - AHK2,
TML82- AHK2A and TML82- AHK3 produced in the exanple 12 are inoculated in
200 M of DOLU + Gal culture nedia and cultured at 30C for 30 hours to

?g}\ggg_ V6l il 8 S0 WeORRy CTH R By Ml Wap Ll itshsp 1 cel s
| 740 | 745 750

agg cct gea agg gea aaa gtc tcg tgg tac cat ttt cag cgt ctt gga 2304

Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr His Phe Gln Arg Leu Gly
755 760 765

att cga gtc gaa gta gtt cca cgt gtt gaa cag gct cta cat tat ctg 2352

Ile Arg Val Glu Val Val Pro Arg Val Glu Gln Ala Leu His Tyr Leu
770 775 780
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TMLB2- AHK2A and TML82- AHK3) are spot-added in 10 p 1 to the 53 respective
DOLU + Ju agar culture nedia to which agoni st-active substances to the
cytokinin receptor selected by the exanple 15 are added while their
concentration being changed from10 nMto 100 p Mand then are cultured at
30C for 30 hours. After incubation, the intensity of the agonist-activity
of the exam nee substances to the cytokinin receptor is detected and
confirnmed based on the | owest concentration at which transforned cells

(TML82- CREL 82- AHK2.  TML82- AH n A%g% r£ 4,0 rveghot 0 grow.
(Exanpl e fé% a@? d% OPC%eag?/&cégsSggu tgt%tnacg%%%ﬁan )rcl?gg%%i é)'fsa-eac%bvi ty to
cytokinin receptor (Part 4) The transformed cells TML82- CRE1, TML82- AHK2,
TMLB2- AHK2A and TML82- AHK3 produced in the exanple 12 are inoculated in

200 M of Ly DPLY Gty Gy PhY THF yamresliraMand e Wlduw Bl Gt (1A o180 hours to
obtain pre-cultured solutions. The pre-cultured transformed cells

(TML82- CREl5 TML82- AHK2, 7FML82- AHK2A and 7HEIL82- AHK3) are 8pbt - added in 10
,ultothe respective DOLU + Gul agar culture nedia to which

ant agoni st-active substances to the cytokinin receptor selected by the
exanple 16 are added while their concentration bein changc(eﬁdi fr 10 nMto
100 /u M b8gi2at $821gRA £2ea MRbfeals AHs %6 A32n 288 \LBKFaS %ﬁa i88C fdfded %24% then is
cultured at 30C for 30 hours. After incubation, the intensity of the

ant agoni st-activity of the exam nee substances to the cytokinin receptor

i s detect i.r ped n S r e at which

t ransf or rrglgj ge |A§g?{r‘k}n‘g% éﬁé??sdelt%ﬂg%%ﬁé’%ﬁ%?ﬁ%&%A@gngﬁme-AHK3) are
not observed to growg@4 Hereinafter, gifpe medi um conpa@listi ons to be used
in the present invention will be described: (a) DOLU + A u cul ture nmedi um
Bact o- yeast nitrogen base without am no acids 6.7g d ucose 20g Drop-out
mx (x) 2.0y Distilled water 1000nl (b)DOLU + GAL cul ture nedi u

Bact o- yeastt e coetctbeste aag ttHguat takiteid taceers 8¢ 7Aga E12.€83dC80g 24% op- out
mx (x) 2.0y Distilled water 1000nl 55 (x) Drop-out m x: Drop-out mx is a
conmbi nation of the follow ng ingredients. Adenine 0.5g L sine 2.Qg Al ani ne

2. Qg Met hli.e%n- t?eeLéu %r Pro Lys Leu Ile Leu Leu Ala Asn Ser Val Glu Ser
820 825 830

tca ata tca gag gct tta tge acc ggt ata gat cct cca ata gtg ata 2544

Ser Ile Ser Glu Ala Leu Cys Thr Gly Ile Asp Pro Pro Ile Val Ile
835 840 345

gtg aaa cca ttg agg geg agt atg cta gea gea act ttg cag agg gga 2592 |

Val Lys Pro Leu Arg Ala Ser Met Leu Ala Ala Thr Leu Gln Arg Gly
850 855 860

ttg ggt att gga atc aga gaa cca cct caa cac aag gga cct cct get 2640
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Arginine 2.0g para-Am nobenzoic 0.2g acid As ara ine 2.0 Phenyl al ani ne
2.0g Aspartic acid 2.0g Proline 2.0g Cysteine 2.0y Serine 2.0y {d utam ne
2.0y Threonine 2.0y dutamc acid 2.0y T to han 2.0y dycine 2.0Qg rosin
2.0y Histidine 2.0g Valine 2.0 Inositol 2.0y Isoleucine 2.0y (c) DOLU +
A u agar culture nmedium A solid culture medium prepared by adding 2% (WYV)
of agar into the culture nedium(a) (d) DOLU + GAL agar culture nediumA
solid culture nedium prepared by adding 2% (WV) of agar into the culture
medium (c) " Sequence table free text” SEQ ID No: 9 Aigonucleotide prinmner
designed for PCR SEQ ID No: 10 A igonucl eotide primer designed for PCR 56
SEQ | D Noj i190 tal r honedl O GIPERo BEQAID No: 12

a i gonucl %(%‘%I%ég Iplr%i %hgée)élrgﬁ(;el ?%?Plg%gﬁh%g% Iibé)No{:]-) 13 digonucl eoti de
primer degggned for PCR $EFQ I D No: 14 A ig6nucl eotide pri 880 designed for
PCR SEQ ID No: 15 Aigonucleotide prinmer designed for PCR SEQ ID No: 16
A igonucl eotide priner designed for PCR SEQ ID No: 17 A i gonucl eoti de
primer designed for PCR SEQ ID No: 18 A igonucl eotide priner designed for
PCR SEQ Ltfx Mot cli¢ @ig gehuditeotd abt @gtnega gesiadheblar afc BER 28EQ fdﬁ%l\lo: 20

A i gonucl eotide primer designed for PCR SEQ ID No: 21 digonucleotide
primer designed for PCR

Leu Ile Leu Arg Asn Leu Leu Leu Gly Arg Lys Ile Leu Ile Val Asp
885 890 895

gat aac aac gta aac ctc aga gtg gca geg gga get ctg aaa aag tac 2736

Asp Asn Asn Val Asn Leu Arg Val Ala Ala Gly Ala Leu Lys Lys Tyr
300 905 010

gga get gat gtg gte tge get gag agt ggg ata aag gea atc tca tig 2784

Gly Ala Asp Val Val Cys Ala Glu Ser Gly Ile Lys Ala Ile Ser Leu
915 920 925

ctt aag cca cct cac gag ttt gat gct tge ttc atg gac att cag atg 2832

Leu Lys Pro Pro His Glu Phe Asp Ala Cys Phe Met Asp Ile Gln Met
930 935 040

cca gaa atg gat gga tit gaa gct aca agg aga ata cga gat atg gaa 2880
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SEQ I D No: 22 digonucleotide prinmer designed for PCR 57 WHAT | S CLAI MED
IS: Cdaiml1l: A nethod for analyzing antagoni st-activity to a cytokinin
receptor, which conprises (1) bringing an exam nee substance and a
substance having agonistactivity to the cytokinin receptor into contact
with a transforned cell into which DNA coding the cytokinin receptor is

i ntroduced and (2) neasuring the existence or the quantity of intracellul ar
signal transduction fromthe cytokinin receptor expressed in the

of “ai a TRt Sk Ehf Prd CprEi IR A PR i LR sl Tpr e aroneh

transduct i fromsaid cyt@kinin, receptorgssand wherein sapgly exi stence or
guantity of intracellular “Signal transduction is determ ned by measuring
grom h of said transformed cell. Caim3: The nmethod according to claim1,
wherein the transforned cell is a transformed cell generated by

i ntroduci gap BAA aggdidrgaidhegs yAtekiang mat r@gephpigct nttg athesh gagl | 23880 nproved
as to have histidine kinase activity |ower than the intrinsic histidine

ki nase activity of the host cell. Caim4: The nethod according to claim1,
wherein the transforned cell_is a transfaormed cell generated by

i nt roduci kg HNaMebdisaglisndrg i edivgi Asn ﬁé%égtlo"“?’i ﬁ?‘b Igeh tUkkl 1 so i nproved
as to have histidine kinase activity bz&er than the i ,finsic hi sti di ne

ki nase activity of th ost cell by de ing one or nnré of histidine

ki nase. Claimb5: The nmethod according to claim1, wherein the transforned
cell is a transforned cell generated by introduci ng DNA coding the

CYLOKi Ni Myl BEERRO AN Beb0eE €8 lcthfi;\élgn%tan@t@ygc@ka@ Beg @eapt @976Cl ai m 6:
The met hod according to claim1, wherein the transformed 58 cell is yeast.
Claim7: The nethod according to claim11, wherein the transforned cell is
buddi ng yeast. Claim8: The nethod according to claim1l, wherein the DNA
codi ng tAsa Glnt 4sn diya ThecBen drp it sakgn Bre V@? Iand ko e h bl acy t oki ni n
receptor selected from (a) a cytokjnin receptor haying the amno acid
sequence represent@éoby SEQ ID No:’%, (b) a cytokiﬁy@ receptor having the
am no acid sequence represented by SEQ ID No: 2; (c) a cytokinin receptor
havi ng the ami no aci d sequence represented by SEQ ID No: 4; (d) a

cyt oki ni nppe i i j i Qlgt atp logast 30pe

trans rn::mggra:;%n%ﬁgrlogtg}lE c():\rél{ggéu('t%l ?%%gh?héaangt g%%trtg?néti%tcgﬂénatgur al f ogr r%g (e) a
cytokinin receptor having the am no acid sequence fromamno acid

Asp Val Ile Gln Ala Thr His Glu Glu Cys Leu Lys Cys Gly Met Asb
995 - _ 1000 1005

ggg tat gta tca aaa cca ttt gaa gca gag cag ctg tac agg gaa gtt 3072

Gly Tyr Val Ser Lys Pro Phe Glu Ala Glu Gln Leu Tyr Arg Glu Val
1010 1015 1020

tct cge ttt ttc aat tcg cct tca gat aca gaa tca taa 3111

Ser Arg Phe Phe Asn Ser Pro Ser Asp Thr Glu Ser
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nunber 196 to 1176 anong the am no acid sequence represented by SEQ ID No:
2; (0 a cytokinin receptor having the am no acid sequence fromamno acid
nunber 50 to 1176 anong the am no acid sequence represented by SEQ ID No:
2; (g) a cytokinin receptor having the am no acid sequence fromam no acid
nunber 32 to 1036 anong the am no acid sequence represented by SEQ ID No:
4; (h) a chinmera type cytokinin receptor conprising an extracellular region
of the cytokinin receptor, transnmenbrane regions of the cytokinin
receptor, 59 f hlstldl § ki nase region1 5 the cytokinin receptor, and a
receiver ggaion of the Pldine ki nase, erein said extracellul ar
region, said transnenbrane regions and said histidine kinase region are
honbgeneous to one another and the receiver region is heterogeneous
thereto; and (1) a cytokinin receptor having the am no acid sequence with
del etion, substitution, or addition of one or a plurality of am no acids
in the ankh@sati d sequence of the cyctokinin receptor of (a), (b), (c),
(e), (f), or (g), wherein said cytokinin receptor is encoded by a

pol ynucl eeZlldeld3pat hybri di zes under stringent conditions to a

pol ynucl eoti de represented by the nucl eoti de sequence selected fromthe
group conszg?'ﬂg‘of SEQ ID Nos: 1, 3, and 5, and wherein said stringent
condi tions S ¥brld zation at 6 X SSC-at 65C and washing in the
presence 641 nErak %@é $142018%, SDS at 68C for 30 minutes. Caim9: A method
for anal yzi ng agoni stactivity to a cytokinin receptor, which conprises (1)
bringi ng an exam nee substance into contact with a transfornmed cell into
whi ch DNA.gpding the cytokinin receptor is introduced and (2) neasuring
the existence or the quantity of intracellular signal transduction from
the cytokifet Ber teeFherHiaxPabdeadlynPhen8ly Vahdivsr kel GtelHis Miver ei n the DNA
coding the cytokinin receptor is any one of DNA coding the cytokinin
receptor sdl ected fron15(b) a cyt oki ni n1® ecept or haV|ng he am no acid

sequence rep | D |n receptor having the
am no aci i E ief‘l rSe tTéH ﬂg\l‘; ‘?éQSéql)lg Rlcﬁ%é4 ?pa" g (ﬁgkl nin receptor
wherein said cytokl?gn receptor has:g | east one snenbrane regi on but
| ess than that in i natural form 60 (e) a cytokinln receptor having the

am no aci fSeANRBS e yE P BN meu%dValnursbs&r%@ 61y AdyGeanclng the amino

aci d sequence represSented by SEQ 2; (0 a cytokinin receptor having
the am no aci d sgfuence fron1an1m0 aC|d nunber 54 to 1176 anong the am no
actd sequLeyr;c’]e‘hrr E$£ i&sesn'lgh?‘dﬂ@/ LeSLI1E yls[iystys A-sn Lys Met Trp Phe Trp
50 55 ' 60

Asn Lys Ile Ser Ser Ser Gly Leu Lys Ile Pro Ser Phe Ser Tyr Gln

65 70 75 80

Phe Leu Gly Ser Val Lys Phe Asn Lys Ala Trp Trp Arg Lys Leu Val

85 - 90 95
Val Val Trp Val Val Phe Trp Val Leu Val Ser Ile Trp Thr Phe Trp
160 105 110
Tyr Phe Ser Ser Gln Ala Met Glu Lys Arg Lys Glu Thr Leu Afa Ser
115 120 125

Met Cys Asp Glu Arg Ala Arg Met Leu Gln Asp Gln Phe Asn Val Ser
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(g) a cytokinin receptor having the am no acid sequence fromam no acid
nunber 32 to 1036 anopbng the am no acid sequence represented by SEQ I D No:
4; (h) a chinmera-type cytokinin receptor conprising an extracellular region
of the cytokinin receptor, transnmenbrane regions of the cytokinin
receptor, a histidine kinase region of the cytokinin receptor, and a

recei ver region of the histidine kinase, wherein said extracellular

regi on, said transnenbrane regions and said histidine kinase region are
honbgeneous t o one anot her %g t he receiver iﬁgion i S het erogeneous

t her et o; andlgb) a cytokinin ceptor having am no acid sequence with

del etion,, sybstitutio idion, of 0 0 |1ty am no acids
in the anv%%ﬂa%&%s”eéqﬁfah&a @ggt%g E%@S&?ﬂi‘“’ng?@g&)%r@ Ui I([gg; L (o), (e),
(t), or ( %5 wherein said 5@ytokinin recepfsgr i s encoded bygm

pol ynucl eot’1 de t hat hybriélzes under stringent conditions to a

pol ynucl egty des eprrepesded) P 1EhapNOr a0k iTle BiRIBen@RusRireTired fromthe
group consi'sting of SEQ ID Nos: 1, 3, and 5, and wherein said stringent
conditions conprise hyigs di zati on at 61X SSC at 65C andiddashing in the
presence of 0.1 X SSC and 0.5% SDS at 68C for 30 mnutes. Claim10: The

net hod acksy di;dht Gecl BlienGhy Ankdtroi bewgThmIerofivs¥ab Alartvshlsy ned cell is
controlled by intracellular signal transduction fro aid 61 cytokinin
receptor, and wherdiff said existencd%r quantity ofqbﬁtracellular si gnal
transductjon is, determ.ned by, measukin rwt b, o i r ormed cell.
Caim11; Melthér%rg?ﬁc;ﬁugiléog%‘i’ mut@gc{;iaﬂ %'gpﬁﬁh@rue}xﬁgst%wg ({IPZQQ{ ormed cell is
a transforned cqhé generat ed by 4qat roduci ng DNA geding the cytokinin _
receptor into a"host cell so inproved as to have histidine kinase activity
| ower thapyd figr iT0é HrBSL RestTveiRe Kdnase AAtAst Pyo ¢kl tHie Iest cell. Caim
12: The method according to claim9, wherein the transforned cell is a
transformed gH) | generated bylsntroduci ng DN&2fodi ng the cytokinin

receptor into a host cell so inproved as to have_hi iidine ki nase activity
| ower t haksnt hsp Tnr disndiey Blwdilailes kinnBse Sgetlite; V3 §in 418 Gldist col | by

del eti ng %pe or nore of Qhistidine kinase.2 glain113: The hod accordi ng
to clain1§% wherein the t sformed cell ? a transforne el | generated

6 cytoi Tt PbEp el LGRS For NGE iR PRPORI Y s, wnerei n

the transformed cell 948 yeast. Caim g The nethod ageprding to claim9,
wherein the transforneé cell is budding yeast. Claim 16: A cytokinin
recept or Il gt Melt fleorSer( @)y Ays\ilakisp Arg €temsor VathbewiAmg Sdiad cyt oki ni n
receptor has at |east one transnenbrane region but less than that in its
natural form (e) &6@ytokinin recepid having the afTho acid sequence from

a0 g SATRET 199,00 118 TR I B Bl sTas NG *oPresent ed by
275 280 285
Thr Asn Arg Leu Gly Val Ile Leu Thr Phe Ala Val Tyr Lys Arg Asp
290 295 300
Leu Pro Ser Asn Ala Thr Pro Lys Glu Arg Ile Glu Ala Thr Asn Gly
305 310 315 320
Tyr Leu Gly Gly Val Phe Asp Ile Glu Ser Leu Val Glu Asn Leu Leu
325 330 335
Gln Gln Leu Ala Ser Lys Gln Thr Ile Leu Val Asn Val Tyr Asp Ile
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No: 2; 62 (f) a cytokinin receptor having the am no acid sequence from

am no acid nunber 50 to 1176 anong the am no acid sequence represented by
SEQID No: 2; (g) a cytokinin receptor having the am no acid sequence from
am no acid nunber 32 to 1036 anong the am no acid sequence represented by
SEQID No: 4; (h) a chinmera type cytokinin receptor conprising an
extracellular region of the cytokinin receptor, transnmenbrane regi ons of
the cytokinin receptor, a histidine kinase region of the cytokinin
receptor, and a recejpyer region of tdyg histidine kiggse, wherein said
extracel lul ar region, said transnenbrane regions and said histidine kinase
region ar ehRoAROBNCEES (1 BRI ANGkRalet BAAGHITHE 8G4! VAN SERAIQN 1S ,

het er ogeneous thereto; and (0 a cytokinin receptor having the am no acid
sequence with deBsgion, substitg@sfon, or additi @gsof one or a plurality of
amno acids in the amno acid sequence of the cyctokinin receptor of (e),
(f), or (d¥p Glivelmi Alsdirg &t Bk Rirm LenebepPlr Gly AspcRibeleb\Arg

pol ynucl eoti de that hybridi zes under stringent conditions to a

pol ynucl eot i d&0r epresent ed by3%he nucl eoti de 88Quence selected fromthe

group consi stj.ng.of SEQ | D Nos: , d 5, and whereip sa stringent
condi ti on YécﬂfﬁrﬁnéjeM‘Fﬁ/gFg%yfa’fﬁgokh%iyéa&%%@ Bro g5e. ﬁdﬁ%?ﬁ?ng in the
presence 2@ 0.1 X SSC and 5% SDS at 68C:§§¥ 30 m nutes. gh@in117: DNA
coding th %ytokinin receﬁ@gr of claim16."*Claim 18: A tr formed cel

| nto whi ChefrOfe(CUR Thil Sck She Dy adUqed. vdY 81dmid 1eh ot fgel for anal ysing

antagoni st activity to a cytokinin receptor, conprising: (1) bringing

an exam nee substance apgl a substance Ragi ng agonist-agljvity to the
cytokinin receptor into contact with a transforned cell into which DNA
codi ng t hélzyiiekilei hle Bee@larThrsVilnSendugede i LyedwlréhgGhm exi st ence or
quantity of intracellular signal transduction fromthe cytokinin receptor
expressed in the tr formed cell; 4#Ad (3) conpariﬁéothe exi stence or

quantity peasured in ( i th,a second.exi.Stence.or ,quapti of

intracel | 7% Y§iAg°’RaIpV5t ﬁ%%yaﬁgtlfloﬁw ﬁ%?nLﬁilé's ‘gf?t BE‘F ﬁﬂﬂ%@cé%q or neasured in
t he absence of %%Ed exam nee sub nce but in pygsence of anot her exam nee
substance. C aim20: The nethod according to claim 19, wherein another

exam nee %abalange S 6lrs PRSTRNCK aNEYF V] Ferafisa@PNiIse-Agt T ty to said
cytokinin receptor. Caim21l: A nethod for searching antagonist-active
subst ance t 0430 cytokinin redéptor, which condfifi ses sel ecting a substance
havi ng antaagnist- activity to a cytokinin receﬁéor based on the

ant agoni skro Het issniGly Yal hewdwiMfeti keu BeepesrlanMetudsedhiyOlthe detecting
met hod of4§bJ ai m 19. 470 475 480

Leu Asp Val Thr Gln Gln Asp Tyr Val Arg Thr Ala Gln Ala Ser Gly
485 490 495
Lys Ala Leu Val Ser Leu Ile Asn Glu Val Leu Asp Gln Ala Lys Ile
500 ‘ 505 510
Glu Ser Gly Lys Leu Glu Leu Glu Glu Val Arg Phe Asp Leu Arg Gly
515 520 525
Ile Leu Asp Asp Val Leu .Ser Leu Phe Ser Ser Lys Ser Gln Gln Lys
530 535 540
Gly Val Glu Leu Ala Val Tyr Ile Ser Asp Arg Val Pro Asp Met Leu
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Claim22: Use of a conposition to regulate plant growh, wherein the
conposition conprises a substance sel ected by the searching nethod of
claim 21 as an active ingredient and a carrier. Claim23: A nethod for
detecting agonist-activity to a cytokinin receptor, which conprises

eval uating the agonist-activity of two or nore different exam nee

subst ances to the cytokinin receptor based on the difference obtained by
conpari son of the existence or the quantity of the intracellular signal
transducthgg in a section ere the exanin$§5substances ar gghndependent | y
used and sured by the analysis nmethod of "claim9. 64 Claim24: The

met hod aCﬁg’%%lgg%épOPPd B a3 MNEESIOInat1 el BASThONGN BPHERTIG anong the two
or nore different exam nee Substantes is a substance having no '
agoni st-activity to thgggytokinin recegrmr. Caim25: A5fethod for

sear chi ng agoni st-active substance to a cytokinin receptor, which

conpri ses AsglSeetiiRgLys PHOSThankle: beyiGly Hiagbhe $he dkt i Thrt gak dlia cyt okinin
receptor based on the agonist-activity to a cytokinin receptor eval uated
by the detecting mebdbd of clai m 23588 ai m 26: Use oi90a conposition to

regul ate plant growth, wherein he _¢onposj i npy,J SES subst ance
sel ect ed E?u tViaé Aspabk ihiLag P@ﬁt@]‘é’dé@ﬁ ﬁ‘él’&éPr@;‘Seg@C@ﬁ ‘{il@t -g%%leﬁgredi ent and a
carrier. 65 SE CE LI STI NG <1é&ﬁh$unitono Chen$ﬁ$l Co., Ltd. <120>
ANALYSI S OF A “ST- ACTI VI TY AND“ANTAGONI ST- ACTI VITTY TO CYTOKI NI N RECEPTOR

<130> Pl5§gg%1u:F%Q%F&EJS%QT@%%ES@!g‘grm%gé’ ﬁgé%@ﬁ Arg8l4> 3531 <212>

DNA <213>" Ar abi dopsi's almTana” < 1> (1)..(3531) <400>1
atg tct ata @gp.tgt gag ctc tgig aat ctt act tez)aag aaa get aag 48 Met Ser
Il'e Thr Cys Qu Leu Leu Asn Leu Thr Ser Lys Lys Ala Lys r 1 5 10 15 aag
tcg tcg afep &t pacPlmafyaddatRig 84mSandisaddlyclis dirg SercPhea 6196 Lys Ser Ser
Ser Ser Asg Lys Lys Trp Leu Lys Lys Pro Leu Phe Phe 20 25 %2 ctg att ttg
tgt ggc t625ttg gta att gtd0ttg gtt atg tt@%tta cgg 144 0

Pro Ser Pro Pro Asp Ile Asn Leu Ile Val Ser Val Glu Asp Thr Gly
645 650 655
Val Gly Ile Pro Val Glu Ala Gln Ser Arg Ile Phe Thr Pro Phe Met
660 665 670
Gln Val Gly Pro Ser Ile Ser Arg Thr His Gly Gly fhr Gly Ile Gly
675 680 685
Leu Ser Ile Ser Lys Cys Leu Val Gly Leu Met Lys Gly Glu Ile Gly
690 695 700
Phe Ser Ser Thr Pro Lys Val Gly Ser Thr Phe Thr Phe Thr Ala Val
705 710 715 720
Phe Ser Asn Gly Met Gln Pro Ala Glu Arg Lys Asn Asp Asn Asn Gln
725 730 735
Pro Ile Phe Ser Glu Phe Arg Gly Met Lys Ala Val Val Val Asp His
740 745 750
Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr His Phe Gin Arg Leu Gly
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Leu
tta

gtg
Leu
gtc
Ser
gaa
Ser
agt
Val
ggc
Leu
ccg
Ile
gaa

t gt
Leu
tct
Lys
tta
Al a
gga
Arg
gtt
Ser
atg

Ile
ggt
Arg
ttg
Tyr
tct
Leu
tca
Ser
gtg
Arg
tta

att
Leu
ggg
Leu
cta
Ile
aaa
Al a
get
Pro
aga
Trp
tcc
Phe
aaa

Leu Cys Gy Ser Leu Val Ile Val Leu Val Met Phe Leu Arg 35 40 45
aga agt cag aag gag gag aca gat tct tgt aat gga gaa gag 192 Leu
Ser Gn Lys Au @u Thr Asp Ser Cys Asn Ay Gu Gu 50 55 60 aaa
tat aga cat caa aat gtc aca aga agt gag att cat gat 240 Lys Val
Arg Hs Gn Asn Val Thr Arg Ser Gu Ile H's Asp 65 70 75 80 ttg
ttg ttc tct gat tca gat cag gta aca tcc ttt gaa tgt 288 Leu Val
Phe Ser Asp Ser Asp G n Val Thr Ser The Au Cys 85 90 95 2 cat aag

agc cct atg tgg aca .gac tat ggt att tgt 336 His Lys Qu
Pro 7%& Trp Thr Asn ﬁ@r Gy lle Thr ag/g 100 105 110 tcc ctg

%E hg%)v%f“cl felah 9 ARy PR e ST A aat ot

g tct atc tca %qu aca tct tgt apgptgt ggt 432 Asn Leu Ay
H|s er Ile Ser Ser Thr Ser Cys Met Cys Gy 130 135 140 aat ctt gaa

tty RO GERATNGCThrIdRr ¥ab Axnt M@adl@darugbe 8a8 ARG 1uAShe Leu G u Pro
Gn Gn Pro Qu Asn Leu Gu Gu Gu Asn 145 150 155 160 cat gaa

C18 gag cag ggt tfgtca tcg tat tt75aga aat gca 52800 H s Gu Qu
Gu Gn Ay Leu Ser Ser Tyr Leu Arg Asn Ala 165 170 175 3 tgg tgg
afmp At Agthlgt@lat fisp dsp Rhge!l @LY%&QSaIﬁU Bht L@% DsH7BIO Trp Trp COys
Leu Gy Val Leu VaI Cys Hi s Lyg l e Tyr Val gs 85 190 tct cat
gca cga ggt ga@J agg aaa gag aa 1 ta cat ctg ca 24 Ser Hi s Ser

L S i 0 05 gag get
gh%@é&*’éa% g%s ?ﬁ'é Ibétl‘ l‘ cé%aa %:IPV%P%% %eIZGI u Ala Leu
Lys Lys Grgon Gn Arg Alagfg n Thr Ser Ser g2d0 215 220 aga ggg get

tgg agg aag aat atc ctt ctc ctt ggt att tta 720 Arg Ay Ala Gy

Rt tsSAB1LI ElalBau Coy The SIS ¥1d lAep LR PRAS 1280/a23ble240  gga gga
ttc tct gtt tgg tgg ttt tgg gac act aat g}g gag 768 dy dy Vval

Ser Val 83%p Trp Phe Trp 848p Thr Asn G u & 245 250 255 atc ata

a\’%? Ly(‘:]s(‘:]Px(‘E]é:jl (ieﬁcﬁzrgt }&[ga gg? Mae%CLe%t gla;[ %agﬁﬁ' Eeu 0?19 6}\rglf?ly
850 855 860

Leu Gly Ile Gly Ile Arg Glu Pro Pro Gln His Lys Gly Pro Pro Ala

865 870 875 380

Leu Ile Leu Arg Asn Leu Leu Leu Gly Arg Lys Ile Leu Ile Val Asp

885 890 895
Asp Asn Asn Val Asn Leu Arg Val Ala Ala Gly Ala Leu Lys Lys Tyr
900 905 910
Gly Ala Asp Val Val Cys Ala Glu Ser Cly Ile Lys Ala Ile Ser Leu
915 - 920 925

Leu Lys Pro Pro His Glu Phe Asp Ala Cys Phe Met Asp Ile Gln Met
930 - 935 940

Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg Ile Arg Asp Met Glu

945 950 955 | 960

Glu Glu Met Asn Lys Arg Ile Lys Asn Gly Glu Ala Leu Ile Val Glu
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4 1lelle Met Lys Arg Arg Qu Thr

270
Al a
gcc
Leu
att
Asp
gag
Arg
tca
du
atg
du
ttt
Asp
gaa
Thr
gaa
Asp
tta
Thr
ttg
Thr
gaa
Gn
cca
Ser

gca
Arg
ttg
Ser
gat
Gn
agg
Pro
gaa
Arg
gaa
Thr
gat
Pro
act
Val
gac
Arg d
aca
Ser

Phe
cag
Arg
tcg
Leu

cgt gtt tta caa gat cag
Val Leu G n Asp G n Phe
tct att ctt gta tct aca
Ile Leu Val Ser Thr Phe
cag aga aca ttt gaa gaa
Arg Thr Phe Gu G u Tyr
cca ctt act agiggt gta
Leu Thr Ser Ay Val Al a

ttc
Asn
ttt
Hi s
t at
Thr

gcg

aat
Val
cat
Hi s
act
Au

t at9
Tyr Al a Leu

gtt agc ttg

Ser Leu

cat ggt

Gy Lys
gag aga
Arg Thr

t ttg
Lys

Asn
aaa
Ile
aca
Asn
aaa
Val

aac
H s
atc
Pro
aac
Phe

cat
Val
cca
Ser
ttt
305

gt 09¢§a

Pro

H s

Leu Ala Asn Met Cys Asp Qu Arg 260 265

gtt cat 864

H s 275 280 285
tct 912 Ala
290 295 300 gcc
960 Ala lle
310 315 320

cac 1008 Qu
325 330 335

agen Ay @ﬁawé ThoaRrapg HAP [eAPra0%al U8ugda MdtaThadlaaa 1056 5 Ser

u Lys Phe

ulLys Qu Hs Ay Trp Ala Ile Lys Lys

340 345 350

act gag gac9gpg aca gtt gtaggpa gat tgt gtt Gt gaa aac 1104 Met
Pro A u Asn 355 360 365

cdep Jahd HegCht tledhrdiic Gha Gladygchewbns divs @vaMet ispet 1152  Phe
NaPmIHaGn%pGuTrNaPm\m

Gu Asp dn Thr Val Va

gtt tccﬁﬁét att gta tcg

Ile Leu Arg
tct @Q ttt aag ctt @il[%
gtc tat gac acg

Ahgosval Tyr Asp TiogoSer
cgt gtt gaa gca act att

Val Gu Ala Thr Ile Ay
ctg gtg gag aaa ctt ctt
Val Qu Lys Leu Leu His

<210> 5

<211> 3174

<212> DNA

<213> Arabidopsis thaliana

<220>

<221> CDS
<222> (1)..(3174)

<400> 5

Adn

Arg Al a Ser Qb
aag tca aat. ca

L per 52? BRESPHS ol r 1D SEF 4GS Thi G1d-8br G

acc t

agc
Leu
ggg
Tyr
cac
Gn

Asp

Pro
tac
Leu
caa
Leu

Cys Val

ccg cct

f0

Il e Phe Ala 370 375 380 caa
198& gac atg atg 149 gga gaa 1200 Gn Qu

Eﬂy eS%/&a y$ %OX@@ @@E%&@E@“&S@ ?aﬁ

Lys
ctt

gat

PLE85Asp Al a

ctt ggt

gca

Gy Al a Ser
ctt gcc agc

Al a Ser

Lys.

ATg,G
Ay

ggt
Val
get
Thr
tca
Tyr
aaa
Adn

gg

Val
gtt
Val
aca
Au
t at
Asp
cag
465

90 395 400
gtg 1248 Qdu
405 410 415
gtg 1296 Leu
6 420 425 430
gaa 1344 Leu
435 440 445
gat 1392 Qdu
450 455 460 atg
1440 Met Pro
470 475 480

atg aac tgg gca ctc aac aat cat caa gaa gaa gaa gaa gag cca Cga 48

Met Asn Trp Ala Leu Asn Asn His Gln Glu Glu Glu Glu Glu Pro Arg
| 10

1 5

40
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aca
I'le
aaa
Met

agc
Leu
ttt

Lys
gtt

Leu
atc
Asn
ctc
Lys
gca
Thr

atg
Leu
gcg
Gn
aat

Au
gaa
Asn
ctc
Leu
gtt

Ser

att
Al a
atg
Tyr
ctt
Asp
aag
Hi s
ctg
Val
aac
Arg
aaa
Al a
act
Val
ctg
Lys
caa
Thr
gag
Val
aat
Val
ctc
Ser
tct
Ser

act tca
Ser Gy
gag cag
Gn Hs
gag atg
Met His

act aac
Asn Thr
ata agt
Ser Gu
aac cat
Asn Hs Qu
ccc tgg aca gcg ata aca ccg
Lys Leu Pro Ile Pro Trp Thr Ala Ile Thr Pro Ser Ile
gtt att act ttt ctt gtt ggt tat att tta tat gaa gcc
e Thr e_le e 5 0
el att GgabEichiatglde B tearerfed ety Bf Al k]
Ile Ala Thr Val Qu Qu Asp Cys G n Lys Met Arg A u 565
get cgt get gag gcc get gac att gca aag tca cag ttc cta
Angg Alla (GuUT A 8eAlAp /S G1ie 54t dehiy®luSksn Gen [PiseSereGes80
gtt tct cat gag ata cgg act ccg atg aat gga gtt tta gga
Ser HHs Gu20e Arg Thr Pro BBt Asn Ay Val 8u Ay 595
aaa atg ctg atg gac acc gat ctt gat gcg aag cag atg gac
Met Leu Met Asp Thr Asp Leu Asp Ala Lys G n Met Asp 610
act get cat. ggc agt

aca
Thr
gat
I'le

agg

ata
485
agt

500
agg
515
atc
530

cta
Ile
ata
Ser
tgc
Arg
tcg

get
Val
t at
Ay
gat
Phe
cat

gat
Val
tca
du

got
Asp

gtt tac
Tyr Asp
gaa att
Ile Ay
gat cca
Pro Ser
ctt ccc att

ggt
Leu

cat
I'le
cat

Cys

gtg
Asp
ggc
Ser

ttt

Ay
aaa

gac
Thr

999
Asp
tca
Arg

gtt ctt gat cag gca aag att gaa tcc gga agg ctc gag ctt
Leu Asp Gn Ala Lys Ile Qu Ser Ay Arg Leu Gu Leu 645

g t a18tleudRén 38F Wt Ghedyd Ct
P?gp %ﬁ% %pG%g%el%GgyP rg ﬂ);ecﬁeu AspuAsnn Val Ser Set 660

tct ggc @8g gca aat gaa afp gga att gag t#gy gcc gtt tat
Gy Lys Ala Asn Qu Lys Ay Ile Qu Leu Ala Val Tyr
agt caa gtt cct gat gtt gta gtc ggt gat ccg agt cgg ttc
Adn Val Pro Asp Val Vval Vval Gy AsE) Pr(% Ser A{tg Phe
ccg aga aag atc gat ttt tgg cgt tcg'ggg tig atg get ttf geg aag

Pro Arg Lys Ile Asp Phe Trp Arg Ser Gly Leu Met Gly Phe Ala Lys
50 55 60

atg cag cag cag caa cag ctt cag cat tca gtg gcg gtg aag atg aac

Met Gln Gln Gln Gln Gln Leu Gin His Ser Val Ala Val Lys Met Asn
65 70 75 80

aat aat aat aat aac gat cta atg ggt aat aaa aaa ggg tca act ttc

Asn Asn Asn Asn Asn Asp Leu Met Gly Asn Lys Lys Gly Ser Thr Phe
85 90 95

41

ARt s e et gl Aah auscinr taap B FHE b,

1488 Thr
490 495
1536 Lys
505 510 7
1584 Ser
520 525
1632 Phe
535 540 tta

1680 Leu Val

&55 560
1728 lle
570 575
1776 Leu
585 590 8
1824 Al a
600 605
1872 Met
615 620 tat
Tyr Al a
%% 640
1968 Asn
650 655
2016 du
665 670
2064 9 Leu

675 680 685

2112 Val
192

240

288



690

695 700 cgg cag atc att aca aac ctg gtt gga aac tca atc aaa ttc aca cag

2160 Argdn lle Ile Thr Asn Leu Val Ay Asn Ser |Ile Lys Phe Thr @ n 705

710
aag
725
tta
740
aat
Asn
gag
Ser
gga
785
ttt
Met
at a
Ay
atg
Ay
gga
Val
ttc
865
att
Asp
aga
Leu
act

Cys

715 720 gaa agg gga cac ata ttt atc tca gtg cac ctt gca gat gag gta
2208 du Arg Ay His Ile Phe Ile Ser Val H's Leu Ala Asp Ju Val Lys
730 735 gag cct ctt act att gaa gac gca gtg cta aaa cag cga cta get
2256 .Adu Pro Leu Thr Ile Gu Asp Ala Val Leu Lys G n Arg Leu Ala Leu
745 750 gga tgc agc gag tcc ggt gag aca gtt agc ggg ttt cct gcg gta

2304 0 dy s_Ser. . du y Thr. .V y rogAga Val
755 780 Febegl baf qeageee 1ok Whrrdeddet, e 3L SRR et
agt 2352 Ala Trp Ay Ser Trp Lys Asn Phe Lys Thr Cys Tyr Ser Thr Qu
770 775 780 cag aat tct gat caa atc aaa ttg cta gtt aca gtg gag gac act

2400 _ 1@ IASOISAEs ASP AFaNLdd Beb ol ARiIL¥al IIENLewalp @le Asp Thr Gy
790 795 800 gtt ggc ata cct gtg gat gca caa ggc cga atc ttc aca cct

atg 2448 Val dQigolle Pro Val Adfi5Ala Gn Ay Arbldle Phe Thr Pro Phe
805 810 815 <caa gcc gac agt tcc aca tcg cgg act tat ggt gga act ggc
ggt 2496 Gn Ala Asp Ser Ser Thr Ser Arg Thr Tyr Ay Ay Thr Gy lle

820 825 830 ttg agt ata agc aaa cgt ttg gtt gaa ctc atg caa a gag
ggg 2344 attegttsges [té Har ags AengEe att \VgF @&Jgﬁ%@tg/&ﬁcﬁﬁt d 99 u Met

11 835 840 845 ttt gtg agt gag ccc ggg ata ggc agt act ttt tca ttt act
gtt 2592 Phe Val Ser Qu Pro Ay Ile @y Ser Thr Phe Ser Phe Thr Ay

2040 1P 6 VA GEPRpd eS8 BEAGTI BTy 15, M A BT, T 2 5 e

870 875 880 1gat cta get attjgmg gag ttt acalgga ttg aga gca tta gtt
gat 2688 Asp Leu Ala lle @n GQu Phe Thr Gy Leu Arg Ala Leu Val Ile
885 890 895 aac aga aac att aga gca gag gtc acc agg tac gaa ctt cgg
ctg 2736 - Asn Arg Asn Ile Arg Ala Qu Vval Thr Arg% Tyr Qu Ley Arg Arg
900 O@5t B0 aagattitagatags gem gacEtdt ttayetctags atg tat fadgeddit gddea tgc
tgt 2784 dy lle Ser Ala Asp Ile Val Ser Ser Leu Arg Met Ala Cys Thr

Ala Asn Lys Ile Arg Arg Glu Glu Val Leu Val Ser Met Cys Asp Gln
130 135 140

aga gct aga atg ttg cag gat caa ttt agt gtt agt gtt aat cat gtt 480

Arg Ala Arg Met Leu Gln Asp Gln Phe Ser Val Ser Val Asn His Val
145 150 155 160

cat gct ttg get att cte gtc tcc act ttt cat tac cac aag aac cct 528

His Ala Leu Ala Ile Leu Val Ser Thr Phe His Tyr His Lys Asn Pro
165 170 175

tct gca att gat cag gag aca ttt gcg gag tac acg gca aga aca gea 576

42



915
gac
930

920 925 12 tgt atc agc aaa tta gaa aat ttg get atg att cta ata gac aaa
2832 Cys Ile Ser Lys Leu Qu Asn Leu Ala Met Ile Leu Ile Asp Lys Asp
935 940 gcc tgg aac aag gaa gaa ttt tca gta ctt gac gag ttg ttt acc cga

2880 Ala Trp Asn'Lys Gu Gu Phe Ser Val Leu Asp Qu Leu Phe Thr Arg 945

950
act
965
ate
980
tgc
995
aga
Gn
gtt
Val

gca
Leu
get
Al a
atg
Asp
gtc
Val
gaa
Val

gtc
Pro
gaa

955 960 agc aaa gta acc ttt aca aga gtc cca aag att ttt ctt ttg gca
2928 Ser Lys Val Thr Phe Thr Arg Val Pro Lys Ile Phe Leu Leu Ala Thr
970 975 tct gca act ctt act gag cgc agt gag atg aag tct act ggt etc
2976 Ser Ala Thr Leu Thr Qu Arg Ser Qu Met Lys Ser Thr Ay Leu lle
985 990 gat gag gtg gtg ata aag cct ctt egg atg agt gtc tta ata tgt

024" Asou1d 1 lks VB Glienhy PoETRaLet A LA SeRahe Loy 1€ O/ Oy

1000 caa gaa ac aal ggc aag aag agg caa ccg aac
cag 3072 Leu GiggGu Thr Leu ValgsAsn Gy Lys Lygg0/Arg G n Pro Asn Arg
1010 1015 1020 cga aga aat ctt gga cac ttg cta aga gaa aaa cag att ctg
gtg 3120 Arg Arg Asn Leu Ay His Leu Leu Arg Qu Lys Gn Ile Leu Val
1025 1030 1035 1040 gat gat aat ctt gtg aac aga cga gtt gca ?aa ggt
ctt aagtam® 3dH8cgAtg Aspadsrzghegtavgtt A gotgeae qavatttAEte 4 624y Al a
Lys Lys 1045 1050 1055 tat gga get att gtt aca tgc gtt gag agt ggc aaa
gca ttg gca 3216 Tyr Gy Ala lle vVal Thr Cys Val Qu Ser Ay Lys Ala

Leu Al 060 1065 107 t ccg C t Aaac,t at get tgc ttc
gt cFbe iy Moo tet teods BBt E Pt Mla b BRu! 270 2 b he
Leu G n 1075]3%080 1085 atg 09@9 gaa atg gat gg@ ttt gaa gcg aca agg aga
cgt gag ctg 12 14 Met Pro u Met Asp Ay F?e G u Ala Thr Arg Arg

Arg Gu Leu 1090 1095 1100 gag agg gaa atc aat aag aaa ata get tct gga
gtt tca get gaa 3360 G u Arg AQu Ile Asn Lys Lys Ile Ala Ser Ay Qu

Ser Agat Gty dk0hed Fhe dthlbtil1a0 caut gag tcactmit agm gtttatagsamgt 61hg cac
ccg ata tta gca atg aca 3408 Met Phe Cys Lys Phe Ser Ser Trp Hi s Val
Ile Leu Ala Met Thr 1125 1130 1135 gca gat gtt att cag get act cat gaa

t t t gt tg 3456 .
J¢ aAgn %’?12 Gl% A?gg%ll.? M%t Phe Glu Arg Gln His Asn Trp Val Ile Lys

210 215 220
aca atg gat aga gga gag cct tca ccg gtt agg gat gag tat get cct 720

Thr Met Asp Arg Gly Glu Pro Ser Pro Val Arg Asp Glu Tyr Ala Pro
225 230 235 240

gtt ata ttc tct caa gat agt gtc tct tac ctt gag tca ctc gat atg 768

Val Ile Phe Ser Gln Asp Ser Val Ser Tyr Leu Glu Ser Leu Asp Met
245 250 255

atg tca gge gag gag gat cgt gag aat att ttg cga get aga gaa acc 816
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Ala Asp Val Ile @n Ala Thr Hs Qu Gu Cys Met Lys Cys Ay Met 1140 1145
1150 gat ggt tat gta tca aaa ccg ttt gaa gag gaa gtg ctc tac aca gcg 3504
Asp Ay Tyr Val Ser Lys Pro Phe Qu Gu Gu Val Leu Tyr Thr Ala 1155 1160
1165 gta gca aga ttc ttt gaa cct tgt taa 3531 15 Val Ala Arg Phe Phe Gu
Pro Cys 1170 1175 <210> 2 <211> 1176 <212> PRT <213> Arabi dopsi s
thaliana <400> 2 Met Ser Ile Thr Cys Qu Leu Leu Asn Leu Thr Ser Lys Lys
Ala Lys 1 5 10 15 Lys Ser Ser Ser Ser Asp Lys Lys Trp Leu Lys Lys Pro Leu
Phe Phe 2 0 I u I 8l L Val Met Phe
Leu Arg %%%:}4@5}[%” SI§ AAS?)QAI%@&S%HEI?S{? %A&éguAl#hgrg\@gusy Cys Asn dy
Gu @u 50 55 60 bygy Val Leu Tyr Apg H's Gn Asn Vaf) Thr Arg Ser Gu lle
Hs Asp 65 70 75 80 Leu Val Ser Leu Phe Ser Asp Ser Asp G n Val Thr Ser
Phe Gu Cys 85 90 95 His Lys Gu Ser Ser Pro Ay Met Trp Thr Asn Tyr Gy
Il'e Thr Cys 100 105 110 Ser Leu Ser Val Arg Ser Asp Lys Gn Gu Thr Arg
Gy Leu Prgafap gdtl5td 20183 agd caéntiteaggitygl 6 ehy aqtscaSecat | e 88kr Ser
Thr Ser Cys Met Cys Ay 130 135 140 Asn Leu Gu Pro lle Leu @n @n Pro
AQu Asn Leu Gu Gu Qu Asn 145 150 155 160 Hs Qu Gu Ay Leu u d@n
Gy Leu Ser Ser Tyr _Leu A n a.le5 170 175 Irpnlr@: Leu Ile Leu
dy Val Lgﬁyiﬂﬁ Pé)?svﬁ ie'il_ﬂglrﬁeé’ %‘? P%?ﬁlArglgW g% Cilgongeﬂlﬁf@sSer Lys Al a
Arg Ay Qu Arg %%5 G u Lys Val @ Leu Gn 195 0 205 Gu Ala Leu Ala
Pro Lys Lys An-G'nA@n Arg Ala n Thr Ser Ser 215 220 Arg Ay A a
Gy Arg Trp Arg Lys Asn Ile Leu Leu Leu Gy Ile Leu

ctc gga gtt gtg ttg aca ttc cct gtc tac aag tct tct ctt cct gaa 812

Leu Gly Val Val Leu Thr Phe Pro Val Tyr Lys Ser Ser Leu Pro Glu
290 295 1300

aat ccg act gtc gaa gag cgt att geca gec act gea ggg tac ctt ggt 960

Asn Pro Thr Val Glu Glu Arg Ile Ala Ala Thr Ala Gly Tyr Leu Gly
305 310 315 320

get gcg tit gat gtg gag tct cta gtc gag aat tta ctt ggt cag ctt 1008

Gly Ala Phe Asp Val Glu Ser Leu Val Glu Asn Leu Leu Gly Gln Leu
325 330 335

get get aac caa gea ata gtt gtg cat gtg tat gat atc acc aat geca 1056

Ala Gly Asn Gin Ala Ile Val Val His Val Tyr Asp Ile Thr Asn Ala
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225
Au
Asp
Asn
Ay
Thr
Al a
Lys
Thr
I'le
Ser
Arg
Thr
Leu
445
455
465
Leu
H s
Met
Ile
Tyr
Au

Au

460
470
I'le
Ile
Hi s
Thr
I'le
Asp

235 240 Gy Gy Val Ser Phe Ser Val Trp Trp Phe Trp Asp Thr Asn
245 250 255 Ile Ile Met Lys Arg Arg Qu Thr Leu Ala Asn Met Cys
Arg 260 265 270 Ala Arg Val Leu A n Asp A n Phe Asn Val Ser Leu
Val H's 275 280 285 Ala Leu Ser.lle Leu Val Ser Thr Phe H's H's
Ile Pro Ser 290 295 300 Ala lle Asp An Arg Thr Phe Gu Qu Tyr
Arg Thr Asn Phe 305 310 315 320 G u Arg Pro Leu Thr Ser @y Val
Ala Leu Lys Val Pro His 325 330 335 17 Ser u Arg Qu Lys Phe du
Hs Gy Trpgfda Ile Lys Lys 34840 345 350 Met3g@ u Thr Gu Asp G n
Val G n Asp Cys Val Pro Au Asn 355 360 365 Phe Asp Pro Ala Pro
Asp Qu Tyr Ala Pro Val Ile Phe Ala 370 375 380 Gn Q@u Thr Val
Ile Val Ser Val Asp Met Met Ser Gy Gu 385 390 395 400 du Asp
Adpaldat teucht @tal #gAtgt Algd Bdr c@ watysaaGrsa Yat gro5agd 0 4184 Leu
Pro Phe Lys Leu Leu Lys Ser Asn His Leu Ay Val Val 420 425 430
Phe Ala Val Tyr Asp Thr Ser Leu Pro Pro Asp Ala Thr A u 435 440

in Arg. Vi u a Jhr |le Ay Tyr u y,./Ala Ser Tyr Asp 450
¥ Bop ISZLE&GI ®1§It ruGbS/gsﬂe(ﬁnLé?P b{f‘é Gg“n“@egs%ﬁég Ser Lys Gn
475 480 %ghr Ile Ala Val 3@p Val Tyr Asp:%t)ar Thr Asn Thr Ser Qy
485 490 5 Lys Met Tyr y Ser Au lle y Asp Ile Ser Qu Gn

Ser 500 505 510 Ser Leu Asp Phe Gy Asp Pro Ser Arg Asn His Gu
Cys Arg 515 520 525 Phe Lys His Lys Leu Pro Ile Pro Trp Thr Al a

Prot 98k ddtecdBQapIp 544k 18 datutMalbphaiacVede ke afaradhe L3R Val Gy
Leu Tyr Qu Ala 545 550 555 560 Ile Asn Arg Ile Ala Thr Val GQu
Cys G n Lys Met Arg Gu

Ser Leu Ser His Glu Ser Lys Leu Asp Phe Gly Asp Pro Phe Arg Lys
370 375 380

cat aag atg ata tgc agg tac cac caa aag gca cca ata cca ttg aat 1200

His Lys Met Ile Cys Arg Tyr His Gln Lys Ala Pro Ile Pro Leu Asn
385 390 395 400

gtg ctc aca act gtg cca ttg ttc ttt geg att ggt ttc ttg gtg ggt 1248

Val Leu Thr Thr Val Pro Leu Phe Phe Ala Ile Gly Phe Leu Val Gly
405 : 410 415

tat ata ctg tat ggt gea get atg cac ata gta aaa gtc gaa gat gat 1296

Tyr Ile Leu Tyr Gly Ala Ala Met His Ile Val Lys Val Glu Asp Asp
420 425 430
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565 570 575 Leu Lys Ala Arg Ala Gu Ala Ala Asp Ile Ala Lys Ser G n Phe
Leu 580 585 590 Ala Thr VvVal Ser Hs Qu lle Arg Thr Pro Met Asn Gy Va
Leu Ay 595 600 605 Met Leu Lys Met Leu Met Asp Thr Asp Leu Asp Ala Lys
Gn Met Asp 610 615 620 Tyr Ala Gn Thr Ala Hs Ay Ser Gy Lys Asp Leu
Thr Ser Leu Ile 625 630 635 640 Asn Gu Val Leu Asp Gn Ala Lys Ile Qu
‘Ser Ay Arg Leu Qu Leu 645 650 655 du Asn Val Pro Phe Asp Met Arg Phe
Ile Leu Asp Asn Val Ser Ser 660 665 670 Leu Leu Ser Ay Lys Ala Asn Qu
Lys Ay Ile Qu Leu Ala Val Tyr 675 680 685 Val Ser Ser A n Val Pro Asp
Val Val Val Gy Asp Pro Ser Arg Phe 690 695 700 Arg Gn Ile Ile Thr Asn
Leu Val GtycAsit Sf atfeabygagPbet Ban figncgd Qra7dih gdb ge20gatCetc Arg3dy His
Ile Phe Ile Ser Val H's Leu Ala Asp Qu Val Lys 725 730 735 G u Pro Leu
Thr Ile Au Asp Ala Val Leu Lys G n Arg Leu Ala Leu 740 745 750 19 Gy Cys
Ser Au Ser Gy Qu Thr. Val Ser Phe Pro Al a #ﬂ éf 7% 760 765 Al a
Trp Gy Sé’he'ﬁlp Gy Mets B 1pHd ul es Iwﬁ eﬂ/sérgyﬁlas&rlu A Ha,Aseral 770 775 780
‘G n Asn Ser Asp an Ile Lys Leu hg{l Val Thr Val (’ig Asp Thr Ay 785 790
795 800 Val Ble Pro val a Gn dy Arg 1®e Phe Thr Pro Phe Met
805 810 815 Gn Al a Asp Ser Ser Thr Ser Arg Thr Tyr Ay Ay Thr Gy lle
Ay 820 825 830 Leu Ser Ile Ser Lys Arg Leu Val Qu Leu Met Gn Ay GQu
Met Gy 0; 84 I r Thea PhesgBer Phe
T Gy VAECoRn HEETEBO T e B ALt R e ] eppicaTtes Pleader, T
- Leu G u Arg Phe 865 870 875 880 Asp Leu Alalle Gn GQu Phe Thr Gy Leu
Arg Ala Leu Val Ile Asp 885 890 895 Asn Arg Asn Ile Arg Ala @u Val Thr
Arg Tyr Glallys SergGhr ghe dieu MaoTi0¥adBer His Glu Ile Arg Thr Pro

450 . 455 460
atg aat ggc att ctc gga atg ctt gct atg ctc cta gat aca gaa cta 1440

Met Asn Gly Ile Leu Gly Met Leu Ala Met Leu Leu Asp Thr Glu Leu
465 470 475 480

age tcg aca cag aga gat tac gct caa acc get caa gta tgt ggt aaa 1488

Ser Ser Thr Gln Arg Asp Tyr Ala Gln Thr Ala Gln Val Cys Gly Lys
485 490 495

gct ttg att gea ttg ata aat gag gt ctt gat cge gee aag att gaa 1536

Ala Leu [le Ala Leu Ile Asn Glu Val Leu Asp Arg Ala Lys Ile Glu
500 505 510
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Gy lle Ser Ala Asp Ile Val Ser Ser Leu Arg Met Ala Cys Thr Cys 915 920
925 Cys Ile Ser Lys Leu Qu Asn Leu Ala Met Ile Leu Ile Asp Lys Asp 930
935 940 Ala Trp Asn Lys GQu @ u Phe Ser Val Leu Asp Gu Leu Phe Thr Arg
945 950 955 96,0 20 Ser Lys Val Thr Phe Thr Arg Val Pro Lys Ile Phe Leu
Leu Ala Thr 965 970 975 Ser Ala Thr Leu Thr Qu Arg Ser Qu Met Lys Ser
Thr Ay Leu Ile 980 985 990 Asp Gu Val Val Ile Lys Pro Leu Arg Met Ser
Val Leu Ile Cys Cys 995 1000 1005 Leu Gn @u Thr Leu Val Asn Ay Lys Lys
Arg Gn P J. 3 0 0 Agtr ket tcayatd s 1584 Leu Arg
du Lys it é%g %ru‘:@aga%/;ﬁ% %goafz)%éa(%% ﬁ%gtl & B s gAsp Asn Leu Val Asn
Arg Arg Val Ala Qu Ay Ala Leu Lys Lys 1045 1050 1055 Tyr dy Ala Ile Val
Thr Cys Val Gu Ser Gly Lys Ala Ala Leu Ala 1060 1065 1070 Met Leu Lys Pro
Pro H s Asha Bite [AspLed 810LeuRHe $&t VabProekheGlisp 110 762188011©85 Met Pro
Gu Met Asp Ay Phe GQu Ala Thr Arg Arg Val Arg Qu Leu 1090 1095 1100 du
Arg Gu lle AsnAlps Lys Ile Ala 3t Ay GQu val 8% Ala Gu 1105 1110 1115
1120 Met Phe Cys Lys Phe Ser Ser Trp His Val Pro Ile Leu Ala Met Thr 1125
1130 1135 Ala Asp Val Ile Gn Ala Thr Hs Gu Qu Cys Met Lys Cys Gy Met
1140 1145 1150 Asp G Tyr, Val Ser Pro Ph I Tyr Thr
Aa 115504 @at EPBsEt Et{l/aqc\{pﬁfz? KFQL%Eeg%éa%;e‘&%;%GE@ ga%lé)% 11%’52 <210> 3
<211> 3111 <212> DNA <213> Arabidopsis thaliana <220> <221> CDS <222>
(1)..(3111). <400> 3

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

530 535 540
att gag ctc geg gtt ttc gtt tca gac aaa gta cca gag ata gtc aaa 1680

Ile Glu Leu Ala Val Phe Val Ser Asp Lys Val Pro Glu Ile Val Lys
545 550 555 560

gpa gat tca ggg aga ttt aga cag ata atc ata aac ctt gtt gga aat 1728

Gly Asp Ser Gly Arg Phe Arg Gln Ile Ile Ile Asn Leu Val Gly Asn
565 570 575

tcg gtt aaa ttc aca gag aaa gga cat atc ttt gtt aaa gtc cat ctt 1776

Ser Val Lys Phe Thr Glu Lys Gly His Ile Phe Val Lys Val His Leu
580 585 590

gcg gaa caa tca aaa gat gaa tct gaa ccg aaa aat gea ttg aat ggt 1824
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atg agt ctg ttc cat gtg cta ggg ttt ggt gtc aag att ggg cat ctc 48 Met Ser
Leu Phe H's Val Leu Gy Phe Ay Val Lys Ile Ay Hs Leu 1 5 10 15 ttc tgg
atg cta tgc tgc tgg ttt gtt tct tgg ttc gtt gat aat ggg 96 Phe Trp Met Leu
Cys Cys Trp Phe Val Ser Trp Phe Val Asp Asn Ay 20 25 30 atc gag gac aag
tct ggt ctt tta gtt ggc tct gtc ggt gat ctt gag 144 22 Ile GQu Asp Lys Ser
Gy Leu Leu Val Ay Ser Val Ay Asp Leu Qu 35 40 45 aag act aag atg act
acg ttg aag aag aag aac aag atg tgg ttc tgg 192 Lys Thr Lys Met Thr Thr
Leu Lys Lys Lys Asn Lys Met Trp Phe Trp 50 55 60 aat aag atc tct agc agc
gga ctc aag atc ccg agt ttc tct tat cag 240 Asn Lys Ile Ser Ser Ser Ay
Leu Lys I r fory TOVIT 7 t tct gtt aaa
ttc aac agﬁg}ag@gg @ggs{lggygggp a%/llgl;l %?GS?QP@S[@% I%g% &LIEUL% &SrgggYVal Lys Phe
Asn Lys Ala Trpchsp Arg Lys Leu ¥ 85 90 95 gtggtt tgg gtt gtc ttc tgg
gtc ttg gtc tct att tgg acg ttt tgg 336 Val Val Trp Val Val Phe Trp Val
Leu Val Ser Ile Trp Thr Phe Trp 100 105 110 tac ttt agc tcg caa get atg
gag aag agg aaa gag acg cta get agt 384 23 Tyr Phe Ser Ser An Ala Met Qu
Lys Arg Lgsa @tg fitr gdzegadl atgSerc gt ®ti20rclaga auag tep aghttagagpcagaldét cgt
atg ctg cag gat cag ttc aac gtt agc 432 Mt Cys Asp Gu Arg Ala Arg Met
Leu Gn Asp G n Phe Asn Val Ser 130 135 140 atg aat cat gtt caa gcc atg tct
atc ttg a C cc.ttg C t 0} t n ki sJval. G A,a Met Ser Ile
Leu Ile Séfy szﬁf‘ Reb é,hl—l&étflﬁg ‘@o"alﬁeifﬁs g’ﬂ:sgﬁgseét VIBPR ¢ ot get atc
gat cag aga %Eﬁ ttc tca gag %ﬁg act 528 4y ky$ Ile Pro Ser Ala Ile Asp
Gn Arg Thr e Ser Au Tyr r 165 170 175 gat aga act tcc ttt gag agg
cot ctt act agc ggg gta get tat get 576 Asp Arg Thr Ser Phe GQu Arg Pro
Leu Thr Ser Ay Val Ala Tyr Ala 180 185 190 atg agg gtg ctc cat tca gag
agg gaa gaga lttg gedggyyacam@acast got ga2dggtMegg Amg agd tbewaki traSerldu Arg
GQu Au Phe u Arg Gn Gn Ay 24 195 200 205 tgg act att agg aag atg tat
tct ctt gaa caa aac cca gtt cac aag 672 Trp Thr Ile Arg Lys Met Tyr Ser

L Pro. Val H
eu Gu G’I‘r?r ﬁgl? Se;‘OGly yT IGTu LA){S Ala Asp Gly Arg Asn Ser Trp Asp Ser

625 630 635 640
ttc aag cat ttg gtc tct gag gag cag tca tta tcg gag ttt gat att 1968

Phe Lys His Leu Val Ser Glu Glu Gln Ser Leu Ser Glu Phe Asp Ile
645 650 655

tct age aat gtt agg ctt atg gtt tca atc gaa gac acg ggt att gga 2016

Ser Ser Asn Val Arg Leu Met Val Ser Ile Glu Asp Thr Gly Ile Gly
660 665 670

atc cct tta gtt geca caa gge cgt gtg ttt atg ccg ttt atg caa gca 2064
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210
720
230
tct

245
gcc
260
aag
275
gat

290
960
310
ctt

325
atc
340
get

355
aga
370

215 220 gat gac tat gac ctg gaa get ttg gaa cca tcc cct gtc caa gaa gag
Asp Asp Tyr Asp Leu Qu Ala Leu Qu Pro Ser Pro Val Gdn Qu du 225
235 240 tac get cca gtc atc ttt get cag gac act gtt tct cac gtt gtt
768 Tyr Ala Pro Val Ile Phe Ala G n Asp Thr Val Ser His Val Val Ser
250 255 «ctc gat atg ctg tct ggg aaa gaa gat cgt gaa aac gtt ttg egg
816 Leu Asp Met Leu Ser Gy Lys Qu Asp Arg Qu Asn Val Leu Arg Ala
265 270 agg agt tca ggt aaa ggg gtt ttg aca get cct ttc cca ttg ata
864 Aﬂ;l% [ LeeVaBMales By AY%'VahrePheTMét Alrg PeoNEh IR Aaleu 11 e Lys
280 28 25 aca aat aga ctt” ggg gtg atc ctg aca ttt gca gtg tac aag aga
912 Thr Asngfyg Leu Ay Val ghhe Leu Thr Phe g¥sa Val Tyr Lys Arg Asp
295 300 ctc ccc tcc aat gca acg cca aaa gag aga att gag get act aac ggg
Leu Pro Ser Asn Ala Thr Pro Lys Qu Arg Ile Qu Ala Thr Asn Ay 305
315 320 tat ctc ggg gga gtg ttt gac att gag tcc ctg gta gaa aac ttg
1008 gRyrageeticgSaypt Giop Mgd aPhetabsged ket @ct &gr at ewggVal taceat Asdlidu Leu
330 335 caa cag ctg get agc aag caa acg att ctt gtc aat gtg tac gat
1056 G@n G@n Leu Ala Ser Lys A n Thr Ile Leu Val Asn Val Tyr Asp lle

345 350 cc.aat, cac tct caa.ccg.,at c at a aat gtg tcg
1104 iJI"Flrs'%ﬁ\s%erHitr r%@r ‘Agﬁgn‘&lﬂr gyfﬂ}éyélryaﬂﬁ %%‘grﬁ@ @1%%?“ %ﬁ Val Ser Ala
360 365 6%1@ gat ggg ttg gg% cgt gtt agt cqﬁ?cta atc ttt ggc gat cca ttg
1152 Asp@y Leu Au ArgVal Ser Pro Leu ITe Phe Gy Asp Pro Leu Arg

375 380 aag cat gag atg cgt tgc aga ttt aag cag aaa cca cca tgg cca gtg

1200 Lys Hs GQu Met Arg Cys Arg Phe Lys An Lys Pro Pro Trp Pro Val 385

390
gtt
405
gaa
420
gat

395 4Q0a Mpcaaigcapghtcdt gty peR ctCaatigt cgtlgglt adag atd agt gttat ataycg2idth ctt
1248 Leu Ser Met Val Thr Ser Phe Gy Ile Leu Val Ile Ala Leu Leu Val
410 415 gca cat ata atc cac gca acc gtt agt cga ata cac aaa gtt gaa

1296 Alg Hs Ile lle Hs Ala Thr Val Ser Arg.lle H s s Val du Qu
425 4§(beasﬁétL3‘tsg't:Y~°gL€” a\);é @t‘-‘gﬁ% eEaAtjgc‘ﬁé’ Qﬁb%é‘éa“&;%hegler €gaa gca gca
1344 76§p Cys Asp Lys %t Lys G n Leu Hés Lys Lys Al a gzﬁl Ala Ala Asp

agc cgg cct cat att gga age acg ttc tgg ttc acg get gtt tta gag 2208

Ser Arg Pro His Ile Gly Ser Thr Phe.Trp Phe'Thr Alé Val Leu Glu
725 730 735

aaa tge gat aaa tge agt geg att aac cat atg aag aaa cct aat gtg 2256

Lys Cys Asp Lys Cys Ser Ala Ile Asn His Met Lys Lys Pro Asn Val
| 740 745 750

gaa cac ttg cct tct act ttt aaa gga atg aaa gct ata gtt gtt gat 2304

Glu His Leu Pro Ser Thr Phe Lys Gly Met Lys Ala Ile Val Val Asp
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435
act

Thr

aca
du
gca
Ser

gca
Lys
ttg
Arg
caa
dn
cca
Asp
aca
Asn
ttt

Val

gag
Thr

gac
Arg
cat

Arg
tca
Val

440

445 gtt gca aag tca cag ttc ctt gcc act gtt tca cat gaa atc aga

1392 27 Val Ala Lys Ser A n Phe Leu Ala Thr Val Ser Hs Qu lle Arg
450 455 460 cca atg aat ggt gtt cta gga atg ttg cat atg ctt atg gac

gag
470
agt
Ay
aag
Ile
aga
Ay
caa
Adn
gat
Met
aat
Leu
gta
Thr
aca
Al a

cgg
dn

cgg
Ser

gtt
Au

1440 Pro Met Asn Ay Val Leu Gy Met Leu H's Met Leu Met Asp Thr
475 480 465 tta gat gtt acg caa cag gat tat gtt agg acc gca cag

gga 1488 Leu Asp Val Thr A n @n Asp Tyr Val Arg Thr Ala An Al a

485 490 495 aaa get tta gtc tcg cta ata aat gag gtt ttg gac caa
att 1536g-Lys Ala Leu VapgSer Leu Ile Aspggdu Val Leu Asp G n Ala
500 505 gio gaa tct gga aag ctt gaa ctt gag gag gtg cgg ttt gat
gga 1584 Gu Ser Ay Lys Leu Qu Leu Qu du Val Arg Phe Asp Leu
515 520 525 ata tta gat gat gtc ctg tca ctc ttc tct agc aag tcc

aget 2882ct28t! hen oot AspgfspRcYadgal eat Sat dguahegdeartcSer2dsgs Ser
Lys 530 535 540 ggg gtg gag ttg gca gta tac ata tct gat cgt gtt
atg tta 1680 dy Val GQu Leu Ala Val Tyr Ile Ser Asp Arg Val Pro

Leu 545 550 555 560 att glgt gat cct Iggg ag&éttt cga caa ata ctc
chla bysyPygtVal7o® Ala dla alathy Aro TaryHis YePhas Aig B8h 11 e Leu Thr

Met é%@/ 565 570 575 ?%t tcc att aag %Pﬁ act gag aaa gga cac atc
act cat 1776 Asd er Ile Lys Phe r Au Lys Ay H s Ile Phe

Val His 580 585 590 ttg gtg gat gag cta ttt gaa tct atc gat gga
gca tca tct 1824 Leu Val Asp Qu Leu Phe Gu Ser Ile Asp Ay Gu

‘ 0Q, 6 g t .5CC t gca
B B TIIBOU A S Ay e S0

Arg Ser 29 610 615 620 tgg gaa aac ttt aaa get ttc agc tcc aac ggg

agc ttt gaa 1920 Trp G u Asn Phe Lys Ala Phe Ser Ser Asn Gy H's

FHy HeuA&PYab3Bp6¥sl &40 ThecSert beu dys Thot AlmahiValalle cta atc gtc

ag gat act ggc 1968 Pro Ser Pro Pro Asp Ile Asn Eg_o%u Ile Val Ser
Thr Gy 645 668 655 795

get get geg ttt gaa aga aac ggt tct cct cte cca aca aaa ccg caa 2448

Ala Ala Ala Phe Glu Arg Asn Gly Ser Pro Leu Pro Thr Lys Pro Gln
805 810 815

ctt gat atg atc tta gta gag aaa gat tca tgg att tca act gaa gat 2496

Leu Asp Met Ile Leu Val Glu Lys Asp Ser Trp Ile Ser Thr Glu Asp
820 825 830

aat gac tca gag att cgt tta ttg aat tca aga acc aac gga aac git 2544

Asn Asp Ser Glu Ile Arg Leu Leu Asn Ser Arg Thr Asn Gly Asn Val
835 840 845
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gta

caa
Val

agc
I'le
tcg
Ser

ttt

Ser

ccc
Ile
agg
Pro
att

Arg
aag
I'le
tgg
Asn
ctt

Phe
tca
Ile
gtg
Lys
gat

ggg
I'le

gtc

at a
Ser
agt
Thr
tcc
Asn
at a
Phe
cct
Al a
cga
Val
att

aat
Arg
ttc
Leu
at a
Ser
aaa
Pro
att
Ile

tcc
Arg
acg
Hi s
ctg
Met

cct
Val
cca
Ser
aaa
Cys

act ccc

atc
Pro
gga
Pro
agc
Lys

cct ttc
Phe Met
gga att
lle Ay
att gga
dy 690
get gta

gta
Au
tcc
Ile
t gt
Leu
aag

gaa gcg
Ala Gn
ata tcc
Ser Arg
cta gtt
Val Gy

gtt ggg

cag
Ser

agg
Thr

gga
Leu
tcc aca

cgt att ttt
Il e Phe Thr
cat gga ggc
Gy @y Thr
atg aag gga
Lys Ay GQu
ttc aca ttt
Pro Lys Val Ay Ser Thr Phe Thr Phe Thr Ala Val 705 710
aat ggg atg caa cca get gaa aga aag aat gac aac aac cag
Gyt Vot Fpntdl ecfNRa@th HE D deyStASBehRaldt 46D aCanaat25
ttc tcg gaa ttc cgg ggc atg aaa get gtg gtt gtg gac cat
Ser Qu Phe Arg Ay Met Lys Ala Val Val Val Asp Hs 740
gca agg gca aaa gtc tcg tgg tac cat ttt cag cgt ctt gga
AHip Bl LiyySevaPrcSéys Tep Al Led PhendacThr Asg lleuTha §siy55
gtc gaa gta gtt cca cgt gtt gaa cag get cta cat tat ctg
Gu Val Pro Arg V& Gu Gn Ala L) H s Tyr Leu 770
ggt act acc act gtg aat atg ata ctc ata gag caa gaa ata
Thr Thr Thr Val Asn Met Ile Leulle Gu @n du lle 785

acg
Pro
aca
Ay
gaa
I'le
act

atg
660
gga
675
211
695
216

i A8 gl 14 s PSR- b 8 A G865 41

ctt tct cct aag ttg att ttg tta gca aac tca gta gaa tcg
Ser Pro Lys Leu Ile Leu Leu Ala Asn Ser Val du Ser 820

t Sy QRO PHEtASD! Srgt ACa 49 gt ARt 6lgdtheckta dsm Tht dajt bleat a
Gu Ala Leu Cys Thr Gy Ile Asp Pro Pro Ile Val Ile 835

c85 ttg agg gcg afidatg cta gca gdddact ttg cag ag@ﬁ%ga
Leu Arg Ala Ser Met Leu Ala Ala Thr Leu A n Arg Ay 850
gga atc aga gaa cca cct caa cac aag gga cct cct get 264

G:!t g Iaélae céé gtt(a; alilgaprg(c):a F;rg(c): ggn a'f“c Sgg|§y§cht§t Fc):rt% ga(aocﬂ agtlt

Met Lys Pro Leu Arg Ala Ser Met Ile Gly Ala Cys Leu Gln Gln Val
885 890 895

ctc gag ctg aga aaa aca aga caa caa cat cca gaa gga tca tca ccc

Leu Glu Leu Arg Lys Thr Arg Gln Gln His Pro Glu Gly Ser Ser Pro
800 905 910

gca act ctc aag age ttg ctt aca ggg aag aag att ctt gtg gtt gat

Ala Thr Leu Lys Ser Leu Leu Thr Gly Lys Lys Ile Leu Val Val Asp
' 915 920 925
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2016 Val
665 670
2064 Gn
680 685 ctt
Leu Ser
700 30 ttc
0 Phe Ser
715 720
2208 Phe
730 735
2256 Pro
745 750
2304 Arg
760 765
2352 Ile
775 780 31
2400 Lys
790 795 800
8 Trp
810 815
2496 Leu
825 830
2544  Ser
840 845
2592 Val
855 860 ttg
0 32 Leu

2688

2

2736

2784



865 870 875 880 ttg att ctc agg aat ctt ctc ctt ggt aga aaa att tta atc
gtg gat 2688 Leu Ile Leu Arg Asn Leu Leu Leu Gy Arg Lys Ile Leu Ile Val
Asp 885 890 895 gat aac aac gta aac ctc aga gtg gca gcg gga get ctg aaa
aag tac 2736 Asp Asn Asn Val Asn Leu Arg Val Ala Ala Gy Ala Leu Lys Lys
Tyr 900 905 910 gga get gat gtg gtc tgc get gag agt ggg ata aag gca atc
tcattg 2784 dy Ala Asp Val Val Cys Ala Qu Ser Ay Ile Lys Ala lIle Ser
Leu 915 920 925 «ctt aag cca cct cac gag ttt gat get tgc ttc atg gac att

cag atg 283 eu L Pro Pro_H s h Aspghbe G n
Met 930 938 9"5’% %Efaﬁt%gggﬁga ﬁg él%tt Egagi tgca%/:taag %&;"%g a cgg'té gat atg
gaa 2880 33 Pro Qu Met Asp Ay Phe GQu Ala Thr Arg Arg Ile Arg Asp Met

G u 945 950 955 960 gag gag atg aac aag aga ata aag aat ggg gag get ttg

ata gta 988%3%%8“@ Y2 Gatn Moh £NVAY 1A M Al 6By WYs 1AWl LySpieAl a Leu e

Val GQu 975 aac ggt aac aaa aca agc tgg cat ctt ccg gta tta gca
atg acg gca 286 Asn Ay Asmdsys Thr Ser Trp9#dls Leu Pro Val Leu Al a Met
Thr Ala 980 985 990 gat gtg atc caa gca acg cat gag gaa tgt ctg aag tgt
gga atg gat 3024 Asp Val Ile dn Ala Thr Hs Gu Qu Q/s Leu Lys Cys Gy
Met Asp 995 1000 1005 ggg tat gta tca aaa cca ttt gaa g tac
agg gaa QgEga FQTLaaEL ‘E%F el eSegagyagtpest pAa &htusdl zit HSth 28 r Arg
G u Val 1010 1015 1020 tct cgc ttt ttc aat tcg cct tca gat aca gaa tca taa
3111 Ser Arg Phe Phe Asn Ser Pro Ser Asp Thr Gu Ser 34 1025 1030 1035

<210> 4 <211 232 <2 Iy an 0> 4 Met Ser
Leu Phe Hﬁ’gy Qéflqﬁélu % é Er@%la éﬁf SAH\’q H%'Vﬁi Fm If%uely iéglo 15 Phe Trp
Met Leu Cygs Cys Trp Phe Vago Ser Trp Phe Vag55Asp Asn Ay 20985 30 Ile Qu
Asp Lys Ser Gy Leu Leu Val Ay Ser Val Gy Asp Leu Gu 35 40 45

ctt cag att cca cac act ttc gat gct tge ttc atg gat att caa atg 2928

Leu Gln Ile Pro His Thr Phe Asp Ala Cys Phe Met Asp Ile Gln Met
065 970 975

cca cag atg gac gga ttt gaa gca act cgt cag ata aga atg atg gag 2976

Pro Gln Met Asp Gly Phe Glu Ala Thr Arg Gln Ile Arg Met Met Glu
980 085 990

aag gaa gct aaa gag aag acg aat ctc gaa tgg cat tta ccg att cta 3024

Lys Glu Ala Lys Glu Lys Thr Asn Leu Glu Trp His Leu Pro Ile Leu
995 1000 1005

gcg atg act geg gat gtg ata cac geg acc tac gag gaa tgt ctg aaa 3072
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Thr Lys Met Thr Thr Leu Lys Lys Lys Asn Lys Met Trp Phe Trp 50 55 60
Lys Ile Ser Ser Ser Gy Leu Lys Ile Pro Ser Phe Ser Tyr A n 65 70 75
Phe Leu Gy Ser Val Lys Phe Asn Lys Ala Trp Trp Arg Lys Leu Val 85 90
Val Val Trp Val Val The Trp Val Leu Val Ser Ile Trp Thr Phe Trp 100
110 Tyr Phe Ser Ser A n Ala Met Qu Lys Arg Lys Gu Thr Leu Ala Ser

120 125 Met Cys Asp Qu Arg Ala Arg Met Leu A n Asp G n Phe Asn Val

35 130 135 140 Met Asn His Val Adn Ala Met Ser Ile Leu Ile Ser Thr Phe
H's 145 150 155 160 Gy Lys Ile Pro Ser Ala Ile Asp An Arg Thr Phe
Gu Tyr Thr 165 170 175 Asp Arg Thr Ser Phe Qu Arg Pro Leu Thr Ser

| \éa' A'ﬁﬂa-é!'eﬁ ghﬁAéégﬂplﬁﬁ iﬁ@ﬂ'}@tmérﬁ]rv% lelﬁr}:i ¢iusCyeLe@ysArg Gu A u

u Arg 195 200 205 Trp e Arg Lys Met Tyr Ser Leu
A n Asn Rn@ Val H s Lys 2015 215 220 Asp B8P Tyr Asp Leu Gu Ala Leu
Pro Ser Pro Val Adn GQu GQu 225 230 235 240 Tyr Ala Pro Val Ile Phe
A@n Asp Thr Val Ser Hi's Val Val Ser 245 250 255 Leu Asp Met Leu Ser
Lys Gu Asp Arg Qu Asn Val Leu Arg Ala 260 265 270 Arg Ser Ser Ay
Gy Vagtlesz Fvg gAl 2gbr tacPhEc Fico aasucet & ttygaa g% g280aatgste Thelfsn Arg
Gy Val Ile Leu Thr Phe Ala Val Tyr Lys Arg Asp 290 295 300 Leu Pro
Asn Ala Thr Pro Lys Qu Arg Ile Qu Ala Thr Asn dy 305 310 315 320

Leu 4 |, Ph I u.Sery Ley, Vi u n eu 325 330 335
G n L@éfg% i Ai%glés@%w ??‘élﬁ&f’ r@aF“"‘A?h.“@éP @j’r Aé‘ﬁ%ﬂh e 36 340 345

Thr Agps His Ser Gn fyzg I1e Ser Met Tyi5 Gy Thr Asn MgkoSer Ala 355
365 p Ay Leu Qu Arg Val Ser Pro Leu Ile Phe Gy Asp Pro Leu Arg
375 380

tat aaa tcc gtt gec aaa tca ttc aaa cct aat cct atc tca cct tcg 3168

Tyr Lys Ser Val Ala Lys Ser Phe Lys Pro Asn Pro Ile Ser Pro Ser
1045 : 1050 1055

tcg taa 3174
Ser

<210> 6

<211> 1057

<212> PRT

<213> Arabidopsis thaliana

<400> 6
Met Asn Trp Ala Leu Asn Asn His Gln Giu Glu Glu Glu Glu Pro Arg
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Lys
395
405
du
Al a
I'le
Met
Thr
Val
Au
Leu
Tyr
Pro
I'le
Val
Pro
Trp
635
645
Met
Ile
Au
Phe
Lys

Hs Gu Met Arg Cys Arg Phe Lys Gn Lys Pro Pro Trp Pro Val 385 390
400 Leu Ser Met VvVal Thr Ser Phe Ay Ile Leu Val Ile Ala Leu Leu Val

410 415 Ala His Ilelle Hs Ala Thr Val Ser Arg Ile His Lys Val Gu
420 425 430 Asp Cys Asp Lys Met Lys Gn Leu Lys Lys Lys Ala Qu Al a
Asp 435 440 445 Val Ala Lys Ser Gn Phe Leu Ala Thr Val Ser H's du
Arg Thr 450 455 460 Pro Met Asn Ay Val Leu Ay Met Leu H's Met Leu
Asp Thr Au 465 470 475 480 Leu Asp Val Thr Gn G n Asp Tyr Val Arg
Ala GnjAla Ser Gy 485 490 495 Lysjg\ a Leu Val Serjteu Ile Asn Qu
Leu Asp'Gn Ala Lys I'le 500 505 510 Gu Ser Ay Lys Leu Gu Leu Gu

Val ArggoPhie GBP ILe e Sefhyr (34%5e220eb8bu Asheldielyfspr /Bep Val Leu. Ser
Phe Ser Ser Lys Ser Gn Gn Lys 530 535 540 Gy Val Qu Leu Al a Val

Ile Ser Asp Arg Yal Pro Asp Met 126u 37 545 550 58b 560 Ile Ay Asp
Ay Arg Phe Arg An Ile Leu Thr Asn Leu Met Ay 565 570 575 Asn Ser
Lys PHepThe TuGlyded §lyHiky Gy Gved Maleaidsn\Gdr B¢ Glsdyss585 590 Leu
Asp Gu Leu Phe Gu Ser Ile Asp Ay Gu Thr Ala Ser Ser 595 600 605
Gu Ser Thr L®u Ser Gy Leu PA® Vai Ala Asp A® G n Arg Ser 610 615 620

AQu Phe S P rSer GI Ju 625 630
640 A%’EB ‘ggrhér ﬁlﬁ%ljﬁﬁsﬁ%%ﬁ%ﬁgﬂﬂ @F@grﬁ\%ﬁ?@ SAsp Thr Ay
650 655 é@l Ay lle Pro Gu Ala dn Sgp Arg Il'e Phe Thr Pro Phe
660 665 0O Adn.Val Ay Pro Ser Ile Ser Arg Thr Hs Ay Ay Thr Ay

Ay 62 A8016861, lafrH e Léd 81rHis oy %A@@Wa\lfaiysqnyt ligy Met Lys Gy
Ile Ay 690 695 700 Phe Ser Ser Thr Pro Lys Val Ay Ser Thr Phe Thr

Thr AlgsVal 705 710 7% 720 Phe Ser A Gy Met G n PBBD Ala Gu Arg
Asn A?irs)n%ssrnl A'.Aésﬂnﬁgl T&sn Asp Leu Met Gly Asn Lys Lys Gly Ser Thr Phe
85 90 95
Ile Gln Glu His Arg Ala Leu Leu Pro Lys Ala Leu Ile Leu Trp Ile
100 105 110
Ile Ile Val Gly Phe Ile Ser Ser Gly Ile Tyr Gln Trp Met Asp Asp
115 120 125
Ala Asn Lys Ile Arg Arg Glu Glu Val Leu Val Ser Met Cys Asp Gln
130 135 140
Arg Ala Arg Met Leu Gln Asp Gln Phe Ser Val Ser Val Asn His Val
145 150 155 160
His Ala Leu Ala Ile Leu Val Ser Thr Phe His Tyr His Lys Asn Pro
165 170 175
Ser Ala Ile Asp Gln Glu Thr Phe Ala Glu Tyr Thr Ala Arg Thr Ala
180 185 190
Phe Glu Arg Pro Leu Leu Ser Gly Val Ala Tyr Ala Glu Lys Val Val
195 200 205

Asn Phe Glu Arg Glu Met Phe Glu Arg Gln His Asn Trp Val Ile Lys
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725 730 735 Pro Ile Phe Ser Qu Phe Arg Ay Met Lys Ala Val Val Val Asp
Hs 740 745 750 Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr H's Phe @ n Arg
Leu Gy 38 755 760 765 1Ile Arg Val GQu Val Val Pro Arg Val Gu Gn Al a
Leu His Tyr Leu 770 775 780 Lys Ile Ay Thr Thr Thr Val Asn Met Ile Leu
lle Qu Gn Gu lle 785 790 795 800 Trp Asn Arg Qu Ala Asp Asp Phe Ile
Lys Lys Leu G n Lys Asp Pro 805 810 815 Leu Phe Leu Ser Pro Lys Leu Ile
Leu Leu Ala Asn Ser Val GQu Ser 820 825 830 Ser Ile Ser Qu Ala Leu Cys
Thr Gy Ile ﬁ?l% Pro Pro lle Vi5lle 835 840 %@ Val Lys Pro Leu Arg Al a
Ser Met Leu a Ala Thr Leu n"Arg Gy 850 855860 Leu Ay Ille Ay Ile

Arg G u P tg G abk 14961430 BEP FR0VAY Arg 935 GHOTRTR)880, Leu I1e Leu
Arg Asn Leu Leu Leu y Arg Lys I'le Leu Ile %/a Asp 885 890 895 Asp Asn

Asn Val AgnslLeu Arg Val AlgpAla Gy Ala Legstys Lys Tyr 9090905 910 Ay
Ala Asp Val Val Cys Ala Qu Ser Gy Ile Lys Ala Ile Ser Leu 915 920 925

Leu Lys PiValFrle HiesS& Gl1RNepASqr Aah S8y sTiRheeétl u ey Ldie A6 Mebet 930 935 940
Pro Gu Met Asp Ay Phe Au Ala Thr Arg Arg Ile Arg Asp Met G u 945 950
955 960 G u Gu Met ASASLys Arg lle Ly®0Asn Gy Gu Al @%eu lle Val Qu

39 965 970 975 n Ay Asn Lys Thr Ser_Trp His Leu Pro_Val_Leu Ala Met Thr
Al a 980 9o¥s5t gy ésﬂsﬁlwﬁllumse égngﬁp Asrnkleeu drg P&ﬂuﬂgyﬁlléhrl_ys Qys Ay
Met Asp 995 1000 1 Gy Tyr Val 2@5 Lys Pro Phe C%Ié Ala Gu dn Leu Tyr
Arg Gu Val 1010 1 1020 Ser Ar he Phe Asn Ser“'Pro Ser Asp Thr Qu

Ser 1025 $93Q 51083 vaP Lz Tr &t Pro PhE Arg?Rear LN 1u Thr His His
275 280 285
Leu Gly Val Val Leu Thr Phe Pro Val Tyr Lys Ser Ser Leu Pro Glu
290 295 300
Asn Pro Thr Val Glu Glu Arg Ile Ala Ala Thr Ala Gly Tyr Leu Gly
305 310 315 320
Gly Ala Phe Asp Val Glu Ser Leu Val Glu Asn Leu Leu Gly Gln Leu
325 330 335
Ala Gly Asn Gln Ala Ile Val Val His Val Tyr Asp Ile Thr Asn Ala
340 345 350
Ser Asp Pro Leu Val Met Tyr Gly Asn GIn Asp Glu Glu Ala Asp Arg
355 360 365
Ser Leu Ser His Glu Ser Lys Leu Asp Phe Gly Asp Pro Phe Arg Lys
370 375 - 380
His Lys Met Ile Cys Arg Tyr His Gln Lys Ala Pro Ile Pro Leu Asn
385 390 395 400
Val Leu Thr Thr Val Pro Leu Phe Phe Ala Ile Gly Phe Leu Val Gly
405 410 415
Tyr Ile Leu Tyr Gly Ala Ala Met His Ile Val Lys Val Glu Asp Asp
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<213> Arabi dopsis thaliana <220> <221> CDS <222> (1)..(3174) <400> 5 atg

aac
Al a
gaa
Ser
ctg
Ay
ttt
Trp
ctt
Adn
cta
Met
ttg
Leu
agc
Ser
gaa
du
caa
Phe
gtc
Ser
aca
Phe

tgg
Leu

att

Pro
agt
Ay
gag
Val
ttt
Ser
tcc
Thr
ttt
Al a

gca ctc aac aat cat caa gaa gaa gaa gaa gag cca cga 48 Mt Asn Trp
Asn Asn Hs G@n Gu Gu Gu Gu Au Pro Arg 1 5 10 15 40 aga att
tct gat tcc gag tca cta -gaa aac ttg aaa agc agc 96 Arg Ille Qu lle
Ser Qu Ser Leu Qu Asn Leu Lys Ser Ser 20 25 30 gat ttt tat caa
ggt ggt ggt get ctg aat tcg tca gaa aag 144 Asp Phe Tyr A n Leu
Gy Gy Ala Leu Asn Ser Ser Qu Lys 35 40 45 ccg aga aag atc gat

cgt tcg gggtléﬁ3 atg ggt ttt %g aag 192 - Pro4 g Lys Ile Asp Phe
Ser Ay Leu t Phe Al a4L 50 55 60 atg"Cag cag cag caa cag

she VAR G QM%S%@;(% R R BT wE e I8 AR RERITT S0 ot
ggt aat {B%a aaa ggg tca a ttc 288 Asn #gn Asn Asn Asn Asp Leu
Asn Lys S Gy Ser Thr Phe 85 90 95 41 ata caa gaa cat cga gca

CAda dye SthGErI Shatlleuch o THO Val Se33Bis Gle IBenAkd FhHPsoArg Ala Leu
Lys Ala Leu Ile Leu Trp Ile 100 105 110 atc att gtt ggg ttt ata

ggg 460 tat cag tgg a5 gat gat 384 Hb@ Ile Val Ay Phe Ile Ser
Ile Tyr Gn Trp Met Asp 115 120 125 get aat aag att aga agg
giet tAsg @NCI&QEe{a@Yth@tt b@u Adadles3beu hew Aspnlhry6ly leuarg Arg G u
Leu Val Ser Met Cys Asp G n 130 135 140 aga get ag Bltg ttg cag gat
S5gtt agt gtt adflcat gtt 480 MG Ala Arg Met taa Asp G n

o 5 W3t clER-Ciio s AR GlEESRa B EORSESTTL Ll ol

Phe H's Tyr Higgdys Asn Pro 1659470 175 tct gcggmtt gat cag gag
gcg gag tac acg gca aga aca gca. 576 42 Ser Ala Ile Asp G n @ u Thr

Chla Tk ITerAY BeNIge Hah ®AVal3Qulkp ABD Ala Lys Ile Glu
500 505 ' 510
Ala Gly Lys Leu Glu Leu Glu Ser Val Pro Phe Asp Ile Arg Ser Ile
| 515 520 525
Leu Asp Asp Val Leu Ser Leu Phe Ser Glu Glu Ser Arg Asn Lys Gly
530 535 540
Ile Glu Leu Ala Val Phe Val Ser Asp Lys Val Pro Glu Ile Val Lys
545 550 555 560
Gly Asp Ser Gly Arg Phe Arg Gln Ile Ile Ile Asn Leu Val Gly Asn
565 570 575
Ser Val Lys Phe Thr Glu Lys Gly His Ile Phe Val Lys Val His Leu
580 585 590
Ala Glu Gln Ser Lys Asp Glu Ser Glu Pro Lys Asn Ala Leu Asn Gly
595 600 605
Gly Val Ser Glu Glu Met Ile Val Val Ser Lys Gln Ser Ser Tyr Asn
610 615 620
Thr Leu Ser Gly Tyr Glu Ala Ala Asp Gly Arg Asn Ser Trp Asp Ser
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ttt
Au
aat
Phe
atg
Asp
gtt
Ile
atg
Ser
gga
Lys
ctc
Ay
ccg
Thr
ggt
Al a
get
Ay
tca
Asp
etc
Ser
atg
I'le
etc
Thr

gag
Arg
ttt
du
gat
Arg
at a
Phe
tca
Ay
aaa
Al a
gga
Val
act
Val
gcg
Phe
gat
Asn
gat
Pro
tct
Hi s
at a
Cys
aca
Thr

cta
Ser
atg
Phe
cct
Ser
gat
Ser
gat

get
Tyr
cag
Hi s
agg
Asp

tat get gaa
Ala Qu Lys
cac aat tgg
Asn Trp Val
gat gag tat
AQu Tyr Ala
tct tac ctt gag tca
Tyr Leu d gsser Leu
aat att ttg cga get

aaa
Val
gtt
Ile
get
Pro
ctc
Asp
aga

gt g
195
aag
210
720
225 230
gat atg
Metg 345
gaa acc

gtt
Val

ata
Lys
cct

gtg
Al a
cgg
dn

gtt
Arg

agt gga
Ay Vval
ttt gag
Gu Arg
tca ccg
Pro Val
agt gtc
V. 3oser
cglt gag

ttg
Leu
gag
Met

gag
Pro
caa
Asp
gag

ttg act agc cct ttt agg ttg ttg gaa act cac cat
Val Leu Thr Sem4fPro Phe Arg Lewdgeu A u Thr H sébbs 275
gtt gtg ttg aca ttc cct gtc tac aag tct tct ctt cct gaa
V&er [Ser Adw VPhdr@rleuMédt Yyt SeyslisetlSdsp [Bu @ro [G w1290
gtc gaa gag cgt att gca gcc act gca ggg tac ctt ggt 960
Gu Gu Argbile Ala Ala. Thr 68ba Gy Tyr Leu @4 305 310

p3be Vip uivalhia Qnvel & VAL brechet 880 &y Mt GIE 1825
aac caa &%a ata gtt gtg @g@ gtg tat gat ﬁ?& acc aat gca
Adn Ala ile.Val Vval His. Tyr Asp lle

Gigg}l%a']‘hrg@i’y He PI5CLaRSepg

Eggp%%# %%fT@ige%?%g%gﬁ.gfi u du Ala Asp Arg 355

cat @g@g age aag etc g5 ttt gga gac cg@Qttc agg aaa 1152 Ser

624 Phe
200 205
672 Asn
215 220 aca
Thr Met
235 240
768 Val
250 255
816 43 Met

W BSPLAL a3k r7 SN G @ di8USA BeNSRr ATIG FPhel ATPrI1e260 265 270

864 4y
280 285
912 Leu
295 300 aat
Asn Pro
315 320
1008 Gy
330 335
1056 Al a

Asn Al a 44 340 345 350

1104 Ser
360 365 tct
Leu

G u Ser Lys Leu Asp Phe Gy Asp Pro Phe Arg Lys 370 375 380 cat aag
t §te Sgg IiyacCysatew ¥al (g benMetdrgt@lyc6in tllg Asat Pheodde Hi s Lys Met
Ar8 Tyr Hs Gn Lys Ala Pro Ile Pro Leu Asn 385 398 @95 400 gtg
aé®gig cca ttg t/é0ttt gecg att ggfldttc ttg gtg ggté9248 val Leu
Vgl

er

lirrg FLr%UHiF;h?lePr&?y Aﬁle?’ +}|1reP% Xﬁ“rg hﬁlel‘?llljr \ﬁla \FglyLéuOEIé 10 415
725 730 735

Lys Cys Asp Lys Cys Ser Ala Ile Asn His Met Lys Lys Pro Asn Val
740 745 750

Glu His Leu Pro Ser Thr Phe Lys Gly Mef Lys Ala Ile Val Val Asp

755 760 765
Ala Lys Pro Val Arg Ala Ala Val Thr Arg Tyr His Met Lys Arg Leu
770 775 780

Gly Ile Asn Val Asp Val Val Thr Ser Leu Lys Thr Ala Val Val Ala

785 790 795 800

Ala Ala Ala Phe Glu Arg Asn Gly Ser Pro Leu Pro Thr Lys Pro Gln

805 810 815

Leu Asp Met Ile Leu Val Glu Lys Asp Ser Trp Ile Ser Thr Glu Asp
820 825 830

Asn Asp Ser Glu Ile Arg Leu Leu Asn Ser Arg Thr Asn Gly Asn Val
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gcg

. 605

aca
Leu

ttg
Ile
gga
Lys
gat
Asp
ctc
Al a
gat
Ser
gtt
Lys
gaa
Au
gga
Val
ttg
Ser

2 ctg

ata
Val
cga
Al a
tct
Hi s

cac
I'le
gtg
Arg
gtg

tat ggt gca
Gy Ala Ala
atg caa gag
An du Leu
cag ttt ctt
Phe Leu Ala Thr Val Ser

att ctc gga atg ctt get atg ctc cta gat aca gaa

Leu Gy g?a Leu Ala Met bgg Leu Asp Thr (%4; Leu 470
aca cag gat tac get acc get caa ¢ tgt g aaa

gt
G'H]s%% !?fsgsg%’ P I?ysq.éh Ih{a L%'uaPh% ?léfaﬂhrq{s% Hey Th%‘fAséiS

get
Met
ctt
Lys
get

atg
Hi s
aaa
Val

acc

gta
Lys
gca
Au
cac
du

aaa gtc gaa
Val G u Asp
gaa get get
Ala Ala Asp

gag atc agg
Ile Arg Thr

gat
Asp
gat
Val
aca
Pro
cta
465

gat

420
gtc
435
cca
450

Tyr
gaa
Met
tcg
Adn

att a aa ctt cC aag a
AIaL@g)@He Asn G u V@55Leu Asp Arg AlggoLys Ile Au 500
aag ctg gag ttg gaa tca gta cca ttt gat atc cgt tca ata

LeSar @lu PleuAGh UrPetlaVieds Beo APReGIASPhd 1A¢aAtsp Bar Vhl 1815
gat gtc ctt tct cta ttc tct gag gag tca agg aac aaa ggc

V£I65Leu Ser Leu PH¥0Ser Qu du SeB7%Arg Asn Lys d \88830

gw ttc gtt tca gac aaa %ﬁa cca gag ata
8 Ren LaedArady &rla 4la Cgs Jegu
tca ggg aga ttéggga cag ata at gsgﬁsa aac ctt gtt8 a aat
Ay Arg Phe Ar nilelle Il n Leu Val n 565

pre F A B ah kR B oBh dufobehlo 337 Sesgadlt

caa tca aaag@pat gaa tct gaagggg aaa aat gca ¢gjpg aat ggt
G@n Ser Lys Asp Au Ser Gu Pro Lys Asn Ala Leu Asn Ay
oiApa tTat Igaalwyadentigudict Birt GOy Lykcloysadbe dag Madavalgisp ac
Ser Qu Gu Met Ile Val Val Ser Lys @ n Ser Ser Tyr Asn
agc ggt %15¢c gaa get get ¥t ggt cgg aat &gt tgg gat tca

Ag/p Asn I(EeuVal Xs rgqsr \%1 Alr%lés ySE Ieu Lys ef’he

930 935 940
Gly Ala Glu Val Val Cys Ala Glu Ser Gly Gln Val Ala Leu Gly Leu
945 950 955 960
Leu Gin Ile Pro His Thr Phe Asp Ala Cys Phe Met Asp Ile Gln Met
965 | 970 o75
Pro Gln Met Asp Gly Phe Glu Ala Thr Arg Gln Ile Arg Met Met Glu
980 985 990
Lys Glu Ala Lys Glu Lys Thr Asn Leu Glu Trp His Leu Pro Ile Leu
995 1000 1005
Ala Met Thr Ala Asp Val Ile His Ala Thr Tyr Giu Glu Cys Leu Lys
1010 1015 1020
Ser Gly Met Asp Gly Tyr Val Ser Lys Pro Phe Glu Giu Glu_Asn Leu
1025 1030 1035 1040
Tyr Lys Ser Val Ala Lys Ser Phe Lys Pro Asn Pro Ile Ser Pro Ser

s Gy gad50
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tc aaa 1680

1296 Tyr
425 430 45
1344 Phe
440 445
1392 Al a
455 460 atg

1440 Met Asn

475 480
1488 Ser
490 495

a 1536 Ala

505 510 46
1584 Al a
520 525
1632 Leu
535 540 att
Ile Qu
555 560
1728 4y
570 575
1776 Ser
585 590
1824 47
595 600
aac 1872
610 615 620
1920 Thr



625
gat
Ile
att
Ay
caa
Gn
ggt
Leu
ttc
Ile
gtt
Leu
cct
Asn
gtt
Val
aaa
Arg
gtt
Al a
aaa
Pro
act

gga
Asn

atc

630
att
645
gga
660
gca
Al a
ttg
Ser
at a
705
tta

aat
Val
gtt

aga
Leu
gca
785
ccg
Adn
gaa
Asp
aac
Val

aca

635 640 ttc aag cat ttg gtc tct gag gag cag tca tta tcg gag ttt
1968 Phe Lys H's Leu Val Ser Qu Au A@n Ser Leu Ser Qu Phe Asp
650 655 tct agc aat gtt agg ctt atg gtt tca atc gaa gac acg ggt
2016 Ser Ser Asn Val Arg Leu Met Val Ser Ile Gu Asp Thr Ay Ile
665 670 atc cct tta gtt gca caa ggc cgt gtg ttt atg ccg ttt atg
2064 48 Ile Pro Leu.Val Ala A n Gy Arg Val Phe Met Pro Phe Met
675 680 685 gat agc tcg act tca aga aac tat gga ggt act ggt att
agt 2112 Asp Ser Ser Thr Ser A(5 Asn Tyr Ay Thr Ay Ile Gy
690 695 700 atlap‘légc aag tagt ctd %lt gaa ctt at go)éét ggt cag ata aat
2160 1le Ser Lys Cys Leu Val Gu Leu Met Arg Ay A n Ile Asn Phe
715715 720 agc cgg cct cat att gga agc acg ttc tgg ttc acg get
gag 2208 Ser Arg Pro His Ile Ay Ser Thr Phe Trp Phe Thr Al a Val
725 730 735 aaa tgc gat aaa tgc agt gcg att aac cat atg aag aaa
gtg 2256 Lys Cys Asp Lys Cys Ser Ala Ile Asn Hs Met Lys Lys Pro
740 745 750 gaa cac ttg cct tct act ttt aaa gga atg aaa get ata
gat 2304 du H's Leu Pro Ser Thr Phe Lys Gy Met Lys Ala Ile Val
49 755 760 765 get aag cct gtt aga get get gtg act aga tac cat atg
cta@1l@392 Ala Lys Pro Val Arg Ala Ala Val Thr Arg Tyr His Met Lys
770 775 780 gga atc aat gtt gat gtc gtg aca agt ctc aaa acc get gtt
24801> &Yy 11e Asn Val Asp. Val Val Thr Ser Leu Lys Thr Ala Val Val

7{9& %’gi ,FOO get get gcg ttt gaa aga aac ggt tct cct ctc cca aca
c&al24 Bl Ala Ala Ala Phe Qu Arg Asn Ay Ser Pro Leu Pro Thr Lys

80 1 C t_al tc tta gta gag aaa gat tca tgg att tca
ga< 1§4S%C8C%%5€P3}ﬁéf‘)g%ﬁﬁﬁqégmu Val Qu Lys Asp Ser Trp Ile Ser Thr
820 825 830 aat gac tca gag att cgt tta ttg aat tca aga acc aac
gtt 2544 Asn Asp Ser Qu Ile Arg Leu Leu Asn Ser Arg Thr Asn Ay
8Z80B4G 845 50 cat cac aag tct ccg aaa cta get cta ttc gca aca aac
aat 2592

Glu Thr Ser Val Lys Ile Leu Val Val Glu Asp Asn His Val Asn Gln

1 o 10 15

Glu Val Ile Lys Arg Met Leu Asn Leu Glu Gly Ile Glu Asn Ile Glu
20 25 30

Leu Ala Cys Asp Gly Gln Glu Ala Phe Asp Lys Val Lys Glu Leu Thr
35 40 45

Ser Lys Gly Glu Asn Tyr Asn Met Ile Phe Met Asp Val Gln Met Pro
50 55 60

Lys Val Asp Gly Leu Leu Ser Thr Lys Met Ile Arg Arg Asp Leu Gly
65 70 75 80
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H s
tcg
du
atg
Lys
ctc
Au
gca
Thr
gat
Asn
gca
du
ctt
Adn
cca
Gn
aag
du
gcg
Al a

Hi s
gag
Phe
aaa
Pro
gag
Leu
act
Leu
aat
Ile
gaa
Val
cag
Ile
cag
Met
gaa
Ala L
atg
Met

f\%oz Thr Tyr Qu
1020 agt ggg atg gat ggt tac gtc Cc aaa cct ttt
Ser Ay Met Asp Ay Tyr Val

Lys
ttc
Asp
ccg
Leu
ctg

Ser
gac
Arg
tta
Arg
aga

Pro
aga
Al a
aga
Al a Ser
aaa aca

Lys
get

Lys
gca

Leu Al a
aaa tcc
Ser Al a
agc atg
Met Ile
aga caa

Leu
gca
Ay
att

Ay
caa

Phe Ala Thr
gga ttt gca
Phe Al a Asp
ggg gcg tat
Ala Cys Leu
cat cca gaa

Asn
gat
Thr
ctg
Gn
gga

Ile Thr Asn
acg gta ata
Val |Ile 865
caa caa gtt
G n Val 885
tca tca ccc

850 855 860
2640 Ser
870 875 880
2688 Met
890 895
2736 Leu

905 910
2784 Al a

Arg Lys Thr Arg Gn Gn Hs Pro Qu Gy Ser Ser Pro 900

ct cdtoCctf a a ag,atf, ctt gt tt, gat

Ly@‘g@?‘ SOF Rrh L b ‘Gii El%g ﬂvgﬁfﬁ‘ PhE ki avato Usp 5%%*%‘15 920 925 51
ata gtt aac aggé@ga gta get gca %?a get ctc aag gﬁa ttt 2832 Asp
Val Asn Arg Arg Ala Ala Ay a Leu Lys Lys e 930 935 940 gga
gtg gtt tgt gca gag agt ggt caa gtt get ttg ggt ttg 2880 dy A a
Val Cys Ala Gu Ser Ay A n Val Ala Leu Gy Leu 945 950 955 960
atltleclog GhC C?@tLetlt@hQQér @e% MedCAdr Glﬁtl’%egﬁéu Séﬁ LR‘;SGPI%'[ g 2928 Leu
Pro Hs Thr Phe Asp Ala Cys Phe Met Asp Ile t 965 970 975

atg gac ggalbit gaa gca act 19§t cag ata aga ang atg gag 2976 Pro
Asp Ay Phe Gu Ala Thr Arg An Ile Arg Met Met G u 980 985 990

get aaa gag aag acg aat ctc gaa tgg cat tta ccg att cta 3024 Lys

aﬁegga ,{5 ys Thré,ygsl.g Lf;gs ‘51,@ Ileﬁ- iihéguug% “ﬁe tte; 995 1000 1005

aaa 3072 52
Thr Al a p Val Ile H's Cys Leu Lys 1010 1015

q(}g(a gaa gag aat ctc 3120

Ser Lys Pro Phe Gu Au Gu Asn Leu 1025 1030

1035 1040 tat aaa tcc gtt gcc aaa tca ttc aaa cct aat cct atc tca cct tcg
3168 Tyr Lys Ser Val Ala Lys Ser Phe Lys Pro Asn Pro Ile Ser Pro Ser 1045
1050 1055 tcg taa 3174 Ser <210> 6 <211> 1057

<210> 8

<211> 118

<212> PRT

<213> Escherichia coli

<4005 1
Asn Asp Asp Met Met Ile Leu Val Val Asp'Asp His Pro Ile Asn Arg
1 5 10 15

Arg Leu Leu Ala Asp Gln Leu Gly Ser Leu Gly Tyr Gla Cys Lys Thr
20 25 30

Ala Asn Asp Gly Val Asp Ala Leu Asn Val Leu Ser Lys Asn His Ile
35 40 45

Asp Ile Val Leu Ser Asp Val Asn Met Pro Asn Met Asp Gly Tyr Arg
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<212> PRT <213> Arabidopsis thaliana <400> 6 Met Asn Trp Ala Leu Asn Asn

Hi s
Ser
Ay
Trp
Leu
Asp
Al a
Phe
I'le
Arg
Hi s
Ser
190
200
210
Pro
Leu
Al a
Leu
Lys
Al a

Gn du dudu du du Pro Arg 53151015 Arglle Qu lle Ser Asp
Gu Ser Leu Au Asn Leu Lys Ser Ser 20 25 30 Asp Phe Tyr Gn Leu Gy
Gy Gy Ala Leu Asn Ser Ser Qu Lys 35 40 45 Pro Arg Lys Ile Asp Phe
Arg Ser Ay Leu Met Ay Phe Ala Lys 50 55 60 Mt Gn Gn Gn Gn Gn
Gn Hs Ser vVal Ala Val Lys Met Asn 65 70 75 80 Asn Asn Asn Asn Asn
Leu Met Gy Asn Lys Lys Ay Ser Thr Phe 85 90 95 Ile Gn Gn Hs Arg
Leu Leu PQ% Lys Ala Leu Ilg. Leu Trp Ile 1%8 105 110 Ile Ile Val Qy
Ile Ser Ser” Gy Ile Tyr G Trp Met Asp As 115 120 125 Ala Asn Lys
Arg Arg Qu Gu Val Leu Val Ser Met Cys Asp G n 130 135 140 Arg Ala
Met Leu Gn Asp Gn Phe Ser Val Ser Val Asn H's Val 145 150 155 160
Ala L E1e AU 1¥alrgSeln T8 I9eLed Tnlkulbsd byrs 1ASIr 0 165 170 175
Ala lle Asp Gn u Thr "Phe Al a u Tyr Thr Ala Arg Thr a 180 185
Phe d 85Arg Pro Leu Leg(0Ser Ay Val Al a7dfyr Ala Qu Lysggal Val 195
205 Asn Phe Gu Arg Gu Met Phe GQu Arg Gn His Asn Trp Val Ile Lys 54
215 220 Thr Met Asp Arg Ay GQu Pro Ser Pro Val Arg Asp Gu Tyr Al a

225 230 235 240 Val Ile Phe Ser Gn Asp Ser Val Ser Tyr Leu Gu Ser
Asp Mel s Blsodsmdla sy e Gl ywlalysdiln Asp Gsgleg Glnderile Leu Arg
Arg Gu Thr 260 2@? 270 Ay Lys Al.a Val Leu Thr Seé Pro Phe Arg Leu
GQu Thr Hs Hs 2739280 285 Leu G% Val Val Leu Th 5 Phe Pro Val Tyr
Ser Ser Leu Pro Gu 290 295 300 Asn Pro Thr Val Qu Qu Arg Ile Ala
Thr Ala Ay Tyr Leu Ay

Gly Met Asp Ser Cys Leu Ser Lys Pro Val Thr Leu Asp Val Ile Lys
100 105 110

Gln Ser Leu Thr Leu Tyr
115

<210> 9
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 9

teecegegga aaatgttett acggttaggt ag 32
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305
Adn
Thr
du
Asp
Al a
Phe
Met
du
Phe
Ile
Ser
Al a
510
520
530
Lys
Val
Lys
Asn
Lys
Ay
du

310 315 320 Gy Ala Phe Asp Val Qu Ser Leu Val Gu Asn Leu Leu Gy
Leu 325 330 335 Ala dy Asn Gdn Ala lle Val Vval H's Val Tyr Asp Ile
Asn Ala 340 345 350 Ser Asp Pro Leu Val Met Tyr Ay Asn G n Asp Gu
Ala Asp Arg 355 360 365 Ser Leu Ser H's Qu Ser Lys Leu Asp Phe Ay
Pro Phe Arg Lys 370 375 380 Hi's Lys Met Ile Cys Arg Tyr Hs Gn Lys
Pro lle Pro Leu Asn 385 390 395 400 Val Leu Thr Thr Val Pro Leu Phe
Ala Ile Ay Phe Leu Val Ay 405 410 415 Tyr lle Leu Tyr Ay Ala Al a

Hs Ile Val Lys Val Qu Asp Asp 55 420 425 430 Phe Hs Qu Met @n

Leu Lys Val Arg Ala Gu Ala Ala Asp Val 435 440 445 Al a Lys Ser A n
Leu Ala Thr Val Ser Hs Qu Ile Arg Thr Pro 450 455 460 Met Asn Gy
Leu Gy Met Leu Ala Met Leu Leu Asp Thr A u Leu 465 470 475 480 Ser
Thr A n Arg Asp Tyr Ala A n Thr Ala G n Val Cys Ay Lys 485 490 495

Leu Ile Ala Leu Ile Asn Qu Val Leu Asp Arg Ala Lys Ile Gu 500 505
Al a A«flyd0Leu Au Leu Gu Ser Val Pro Phe Asp Ile Arg Ser Ile 515
525 Leu Asp Asp Val Leu Ser Leu Phe Ser Qu Qu Ser Arg Asn Lys Gy
535 54811338 G u Leu Ala Val Phe Val Ser Asp Lys Val Pro Gu lie Val

545@(29 Sgﬁ 560 Gy Asp Ser Ay Arg Phe Arg @n lle lle Ile Asn Leu
Ay 688570 575 “Ser Vval Lys Phe Thr Qu Lys Gy H s Il e Phe Val

Val Hi ey . 580.58 a du dn Ser Lys Asp Gu Ser Au Pro Lys
Al a Légl.%s%rﬂ%ﬁgl"gée@%gcé% Ay Val Ser du Au Mt Ile Val Val Ser

G n Ser Ser Tyr Asn 610 615 620 Thr Leu Ser Ay Tyr Gu Ala Ala Asp
Arg Asn Ser Trp Asp Ser 56 625 630 635 640 Phe Lys His Leu Val Ser
G u Gp2®er Leu Ser u Phe Asp Ile

<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 10
tcggtcgact tatgattctg tatctgaagg cga 33

<210> 11
<211> 24
<212> DNA

<213> Artificial Séquence

<220>
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR
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645
Ay

Ay
I'le
Phe
H s

Val
Val
du
Ile
Ser
Hi s
Ser
875
885
Pro
Val
Lys
Al a
Phe

Arg,

650 655 Ser Ser Asn Val Arg Leu Met Val Ser Ile Qu Asp Thr Gy Ile
660 665 670 Ile Pro Leu Val Ala A n Gy Arg Val Phe Met Pro Phe Met
Ala 675 680 685 Asp Ser Ser Thr Ser Arg Asn Tyr Ay Ay Thr Ay Ille
Leu Ser 690 695 700 Ile Ser Lys Cys Leu Val Gu Leu Met Arg Ay G n
Asn Phe Ile 705 710 715 720 Ser Arg Pro His Ile Ay Ser Thr Phe Trp
Thr Ala Val Leu Qu 725 730 735 Lys Cys Asp Lys Cys Ser Ala Ile Asn
Met Lys Lys Pro Asn Val 740 745 750 Qu H's Leu Pro Ser Thr Phe Lys
Met Lng@qulle Val Val Asp 755 760 765 Ala Lys Pro Val Arg Ala Ala

Thr Arg Tyr "His Met Lys Arg Leu 770 775 780 dvy Ile Asn Val Asp Va
Thr Se S Val Ala 785 790 795 800 Al a Al a4Al a Phe
Ar g As%cagstlh éra%?gg < (\'P/aradc Thr Lys Pro G n 805 810 815 Leuaz,g:sp et
Leu Val GQu Lys Asp Ser Trp Ile Ser Thr Au Asp 820 825 830 Asn Asp
Gu lle Arg Leu Leu Asn Ser Arg Thr Asn Ay Asn Val 57 835 840 845
Hs Lys Ser Pro Lys Leu Ala Leu Phe Ala Thr Asn Ile Thr Asn 850 855 860
G u Phe Asp Arg Ala Lys Ser Ala Ay Phe Ala Asp Thr Val Ile 865 870
880 Met Lys Pro Leu Arg Ala Ser Met Ile Ay Ala Cys Leu Gn Gn Va
890 895 Leu Qu Leu Arg Lys Thr Arg Gn Gn Hs Pro Qu Gy Ser Ser
900 930®13 Ala Thr Leu Lys Ser Leu Leu Thr Ay Lys Lys Ile Leu Va
Asp 9{?&? 9%(2 925 Asp Asn Ile Val Asn Arg Arg Val Ala Ala Ay Ala Leu
Lys PHe¢1436%935 940 Gy Ala Gu Val Val Oys Ala Gu Ser Ay Gn Val
Leu Gypibeyns 945 950 955 960 Leu Gn Ile Pro H's Thr Phe Asp Ala Cys
Met Asp e%?inl\/bt 965 970 975 Pro G n Met Asp Ay Phe Gu Ala Thr

Gn |l@1sy ardichMet Seduenc880 985 990

<220>
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 12
ctcaatgett ttgtteettg actc 24

<210> 13
<211> 31
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Designed
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Lys Qu Ala Lys Qu Lys Thr Asn Leu Gu Trp His Leu Pro Ile Leu 995 1000
1005 Ala Met Thr Ala Asp Val Ile Hs Ala Thr Tyr Qu Qu Cys Leu Lys 1010
1015 1020 Ser Ay Met Asp Ay Tyr Val Ser Lys Pro Phe Gu Au Gu Asn Leu
1025 1030 1035 1040 Tyr Lys Ser Val Ala Lys Ser Phe Lys Pro Asn Pro Ile
Ser Pro Ser 58 1045 1050 1055 Ser <210> 7 <211> 125 <212> PRT <213>
Saccharonyces cerevisiae <400> 7 QQu Thr Ser Val Lys Ile Leu Val Vval Qu

» Asp Asn Hs Val Asn Adn 15 10 15 Gu Val Ile Lys Arg Met Leu Asn Leu GQu
Gy lle Au Asn,ile u,20 25.30 .le a Cys Asp Ay An Gu Al a Phe Asp
Lys val Lys d ﬁhl_gé)ﬂu%ﬁgtl pﬁU“e&TSf@‘e?C@Iys Gy GQu Asn Tyr Asn Met Ile Phe
Met Asp Val Gn Met Pro 50 55 60 Lys Val Asp Gy Leu Leu Ser Thr Lys Met
Ile Arg Arg Asp Leu Ay 65 70 75 80 59 Tyr Thr Ser Pro Ile Val Ala Leu Thr
Al a Phe AlggAsp3 Asp Ser Asn 85 90 95 Ile Lys Qu Cys Leu Qu Ser Ay Mt
Asn Ay Phe Leu Ser Lys Pro 100 105 110 Ile Lys Arg Pro Lys Leu Lys Thr

Il e Leu ThecdBghadthegddetd2d cd2bratsgzd @ 8 <211> 118 <212> PRT <233>
Escherichia coli <400> 1 Asn Asp Asp Met Met Ile Leu Val Val Asp Asp His

Prolle Asn Arg 15 10 15 Arg Leu Leu Ala Asp Gn Leu Ay Ser Leu Ay Tyr
G@n Cys Lys Thr 20 25 30 Ala Asn Asp Ay Val Asp Ala Leu Asn Val Leu Ser
Lys Asn His Ile 35 40 45 Asp Ile Val Leu Ser Asp Val Asn Met Pro Asn Met
Asp Gy Tyr Arg

<210> 14

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 14
gpattacgac gaaggtgaga taggattagg 30

<210> 15
<211> 32
<212> DNA

<213> Artificial Sequence
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60 50 55 60 Leu Thr Gn Arg Ile Arg Gn Leu Ay Leu Thr Leu Pro Val Ile
@y 65 70 75 80 Val Thr Ala Asn Ala Leu Ala Qu GQu Lys Gn Arg Cys Leu
GQu Ser 85 90 95 dy Met .Asp Ser Cys Leu Ser Lys Pro Val Thr Leu Asp Val
Ile Lys 100 105 110 Gn Ser Leu Thr Leu Tyr 115 <210> 9 <211> 32 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Desi gned oligonucleotide prinmer for PCR <400> 9 tccccgcgga
aaatgttctt acggttaggt ag 32 61 <210> 10 <211> 33 <212> DNA <213>
A«tlflClaI2§$guence <220> <223> Description of Artificial

Sequence: DES|gned ol i gonucl eotide prinmer for PCR <400> 10 tcggtcgact

tatgattct gob 8y DEGIRPY oh 9G¥ %?tlﬁ%l&’? StduentéPesigfled <212> DNA <213>

Artificial Sequence <220> <223> Description of Artificial
Sequence: Desi gpethontd legOieChederdfooPCRer for PCR 62 <400> 11 tcagatatga

act gggcact caac 24 <210> 12 <211> 24 <212> DNA <213> Artificial Sequence
<220> '
<400> 15

gatcccaget agetagggece ctaccgegge ga 32

<210> 16
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 16
tccecegegga aaatgttctt acggttaggt ag 32

<210> 17
<211> 33
<212> DNA
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<223> Description of Artificial Sequence:Designed oligonucleotide prinmner
for PCR <400> 12 ctcaatgctt ttgttccttg actc 24 <210> 13 <211> 31 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Desi gned 63 oligonucleotide prinmer for PCR <400> 13 accat gaact
gggcactcaa caatcatcaa g 31 <210> 14 <211> 30 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Designed

ol i gonucl eotide prinmer for PCR <400> 14 ggattacgac gaaggtgaga taggattagg 30
<210> 15 <§E%?Aﬁ%fi§%ﬁ2§ C<213> Artificial Sequence 64 <220> <223>

Descriptién of “Arti i AT ed%ence: Desi gned ol i gonucl eoti de primer for PCR

<400> 15 gatcccagct agctagggcc ctaccgcggg ga 32 <210> 16 <211> 32 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: exjsgned ol igonucl eotide priner for PCR <400> 16 tccccgcgga
aaatgttctt acggttaggt ag 32 <210> 17 <211> 33

<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<4005 17
tcggtcgact tatgattctg tatctgaagg cga 33

<210> 18
<211> 32
<212> DNA

<213> Artificial Sequence
<220>

<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 18
ctagtccceg cggtagggee ctagetaget gg 32

<210> 19
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<212> DNA 65 <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Designed oligonucleotide prinmer for PCR <400>. 17
tcggtcgact tatgattctg tatctgaagg cga 33 <210> 18 <211> 32 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial
Sequence: Desi gned ol igonucl eotide priner for PCR <400> 18 ctagtccccg
cggt agggcc ctagctagct gg 32 <210> 19 66 <211> 31 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial
Sequence:ngtg?fd ol i gonucl eoti de prinmer for PCR <400> 19 tccccgcgga
aaatgtctat adctigtgag ¢ 31 <210> 20 <211> 33 <212> DNA <213> Artificial
Sequence sPROpNL223> Description of Artificial Sequence: Desi gned

ol i gonucl eotide prinmer for PCR <400> 20 ctagctagct taacaaggtt caaagaat ct
tgc 33 6Z22rkR187ti41cix2 edde <212> DNA <213> Artificial Sequence <220>
<223> Description of Artifticial Sequence:Designed oligonucleotide prinmner
for PCR

<220>

<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 19
tcececgegga aaatgtcetat aacttgtgag ¢ 31

<210> 20
<211> 33
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 20
ctagctaget taacaaggtt caaagaatct tge 33
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<400> 21 tccccgcgga aaat gaaagc acgaggtgag agg 33 <210> 22 <211> 32 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Designed oligonucleotide primer for PCR <400> 22 ctagctagct
‘taacaaggtt caaagaattt gc 32 68

<210> 21
<211> 33
<212> DNA

<213> Artificial Sequence

<220> - | 7
<223> Description of Artificial Sequence:Designed

oligonucleotide primer for PCR

<400> 21
tcccecgegga aaatgaaage acgaggtgag agg 33
<210> 22
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence:Designed
oligonucleotide primer for PCR
<400> 22
ctagctaget taacaaggtt caaagaattt gc 32

68



