;e3eb b | " 6X T <l YTRANSFORMED CELL CO EXPRESSI NG CYTOKI NI N RECEPTOR
AND CYTORI NI N BI OSYNTHESI S ENZYME OF THE | NVENTI ON 5 FI ELD OF THE | NVENTI ON
The present invention relates to a nmethod for anal yzi ng agoni st-activity
and antagoni st-activity of an exam nee to cytokinin receptor. DESCRI PTI ON
OF THE RELATED ART 10 Cytokinins are plant hornones relevant to cell
division and differentiation of higher plants and are known a8 inportant

physi ol aisaiFoRME CREL THREXDPRERSS TiVEPEoK RREEPTOR AN EYREKR ey SI on of

cells of higher plants) differentiating callus or pith to stens and | eaves

, preventing ethiolating andgfiséoimkse, eipyMEeventing dropping of fruits
, breaking dom nance of apical buds , and the |ike [Cytokinias: Chem stry,

Activity) and Function, CRC press ( 1994 } ] . In recent years, -it has
been found that the key enzyne of cytokinin biosynthesis of plants is

I sopent enyl transf erase HyrRERSUND SF Oy "ENVERBSOR S an 20 i sopent enyl
group of dinethylallyl diphosphate to adenosine-5"-tri phosphate and/ or

adengsi fergyy GPasPaReENTIapt & Cel | Physioi. (2001) 42, 677-685; J.
Biol. Chem (2001) 276, 2640‘%}?26410: and w02002072818A1] .

The present invention relates to a method for analyzing
agonist-activity and antagonist-activity of an examinee to
cytokinin receptor.

DESCRIPTION OF THE RELATED ART

10 Cytokinins are plant hormones relevant to cell division
and different:l.ation' of higher plants and are known as important
physlologlcally active substances having functions of inducing
division of cells of higher plants, differentiating callus or
pithtostemsand leaves, preventingethiolatingand dafol.‘l.a.ting .

15 preventingdroppingof £ruits, breakingdominanceof apicalbuds,
and the like [Cytokinins: Chemistry, Activity, and Function,
CRC press (1994}]. In recent years, it has been found that the
key enzyme of cytokinin biosynthesis of plants is
isopentenyltransferase and that this enzyme transfers an

20 isopentenyl group of dimethylallyl diphosphate to
adenosine-5'-triphosphate and/or adenosine-5’'-diphosphate
[Plant & Cell Physicol. (2001) 42, 677-685; J. Biol. Chem. (2001)
276, 26405-26410; and W02002072818Al1].

Subgtances having the activity of controlling

25 bhiosynthesis of cytokinins can beused as plant growth regulators,



Subst ances having the activity of controlling 25 biosynthesis of cytokinins
can be used as plant growmh regulators, 1 for exanple) agents for
preventing the dropping of fruits such as apples and oranges, agents for
preventing plants such as rice plants and wheat fromfalling down by

regul ating the height of such plants) agents for increasing sweetness of
fruits after 5 harvest, and agents for suppressing axillary buds of

t obaccoas or roses. As a nmethod for finding such substances having the

act i vi t FO5T examPLel | 2genbs Synprevesting fhedrepring ofefmydtsasuchhi ch
exam nee substances era directly sprayed to plants to observe 10 and

eval uat 85; ARPHAT ANl eFRAGES CrRgRRES EpTiDReTAnking pdantscseehlas piice The

af orenent.i oned nmethod has a problemin that it is necessary to prepare the
exani nePlagts andceheat framfalddng dpwat by Fagukating Sheghedgbih 0 pl ant s
sad it takes a great 15 deal of tine to grow the plants and to observe and
eval uat 8uche PRapEiso| 8gends Chandncreasing pweatvesst of Epubhangfbeéxrt he
exanm nes substances. Therefore, there has been a demand for devel opnent of
var i ®us haxviesds a0d agents for auppyessbogarrctilany iyls b€ babaocogs of
control ling biosynthesis of cytokinins 20 with snmall anounts of exam nes
subst an®&s ToSEMVARY 08 THE | NVENTI ON I nventors of the present invention
have intensively investigated in such situations and they have found a
transf or ne8 z3scemethoddiar Ebudimg suchisniisiancescbapvingdie activbkyni n

of controlling biosynthesis of cytokinins, a method, in which
examinee substances are directly sprayed to plants to observe

19 and evaluate the physiological changes of the plants, can be
employed.

The aforementioned method has a problem in that it is
necessary to prepare the examinee substances in amounts
sufficient to directly spray them to plants and it takes a great

15 deal of time to grow the plants and to observe and evaluate the
physiological changes of the plants after spraying of the
 examinee substances. Therafore, there has been a demand for
development of various methods for quickly £inding substances
having the activity of controlling blosynthesis of cytokinins

20 with small amounts of examinee substances.

SUMMARY OF THE INVENTION

Inventors of the present invention have intensively

investigated in such situations and they have found a transformed

25 cell co-expressing a cytokinin receptor and a c¢ytokinin



z bi osynt hesis enzynme for use in analyzing the activity of controlling

bi osynt hesi s of cytokinias of exam nee substances and qui ckly searching
substances having the activity of controlling biosynthesis of cytokinins
with small amounts of 5 sanples, leading to the conpletion of the present

i nvention. The present invention provides: 1. A cell transformed with a

pol ynucl eoti de conprising a nucl eoti de sequence encoding an 3m-no acid
sequence of a cytokiain receptor and 10 a pol ynuol eoti de conprising a

nucl eot bdesyathesdis enzamerFogh URe g @RNalyzsing rite cictleitpkoRi n

bi osynt hesi s enzyne ahereinafter sonetines referred to as a transforned

cel | of condrpdddang blasynthes)s of chtwhkimdnd ofmedamdhbeagestamees o cl ai m
1, wherein said 15 cytokinin receptor is selected fromthe group consisting
of : (a) aadcyudiekdiyn seaaeiting sabistandes havingdihe ssuenkty rabr esent ed by
SEQ ID No: 2s _ (b) a cytokinia receptor having the am no acid sequence

r epr esesoadrion138@ bbosynthesid 6f) cxtokinhnsi witbcepadl amvungstd® ani no
aci d sequence represented by SSQ ID No: 6; (d) a partially transmenbrane

r egi »n- samplles ,t Tpadingokonther eompletichedE athigt pkésent r begitiokavi ng t he
am no aci d sequence 25 represented by amno acids 196 to 1176 of SBQ I D No:
4; 3 (f) a Theopresentedapentibayprgpviil@esam no sai d sequence represented
by amino aoids 50 to 1176 of SHQ ID No: 4; (g) a cytokinin receptor having
the am da ali delkqteansforpedswithd by amno acids 32 to 1036 of S$Q I D No:
6; s (h) a chinera-type cytokinin receptor conprising an axtracellul ar

regi on &f polrgnoylebtide ¢enppieingtd anvInsbide sequenee ehcblengyiwki nin
receptor, a histidine kinase region of the cytokinin receptor, and a

recei veemiag acid skignencs icd ke d¢takiminneisigtanighd®xtracel | ul ar region,
said transnenbrane to regions and said histidine kinase region era
honbgeneaopelynuobectndaheomprils1ilig 4 telwdt IdR)sequenceceRt0dENG0oALs
thereto; (i) a cytokinin receptor having the am no said sequence of (a),
(b), (chmi@e®) aci@) seanehge W & deftRikinin BilvsEyritHdsae arzysisli tion of one
or a plurality of amno acids: cad 15 (,j) a cytokinin receptor having an
am no aqhérsanagtes sonetifled\reTetild ebl i aSCHARILOrBEATEIN PRUEHEOL | de,
wherein said pol ynucl eoti de hybri di ses under a stringent condition to a

pol ynucptekedt Hhwenti®nd;nucl eoti de sequence conplenmentary to a nucl eoti de
sequence encodi ng the am no acid sequence

2. The transformed cell according to claim 1, wherein said
15 cytokinin receptor is selected from the group consisting of:
(a) a cytokinin receptor having the amino acid sequence
represented by SEQ ID Ne: 2; | - | ”
{b) a cytokinin receptor having the amino acid sequence
represented by SEQ ID No: 4;
20 (c) a cytokinin receptor having the amino acid sequence
represented by SEQ ID No: 6:
(d) a partially transmembrane region-deleted type
cytokinin receptor;
(e) a cytekinin receptor having the amino acid sequence

25 represented by amino acids 196 to 1176 of SEQ ID No: 4;



20 represented by SEQ ID Nos: 2, 4, or 6; 3. The transformed cell according
to claiml1, wherein said cptokinin biosynthesis enzyne is a

i sopentenyl transferase; 4. The transforned cell according to claim1,
wherein said cytokinin biospazhesis enzyne is sel eaced fromthe group 25
COnSi Sting O: 4 (a) a cytokinin biosynthesis enzpme having the am no

aci d sequence represent ed by SEQID Ho: 8. (b) a cytokinin biosynthesis

vt okini . bi o451 Reey ESRREbAF SRR HATiny Fct bxgeﬁ%ﬁ%e%%%eﬁt e by
cequencE PRt} étleée R SR TIF R S P Bk hesi s enzyme
vt okini ' bi oS8 Ree LRGN R h%éf”t pr b 'Dﬁﬁeseelc?%ﬁ%%eﬁt ed by
EESULECEO Pasfsygﬁ?%aybﬁaﬁé‘éé' Aol E T %}aﬁ%@é h Ngyﬁ[” 2)22.1 gc" ‘1’2
14, %6) 18, of BJo0gPiR e%%—%y%%ﬂ‘é%eﬁeﬂ%ese“ e 4 : |
enzyme AXFFRgeLTSAnGealt o5 T axﬁ%@ﬂe&eomae%%géi e ”té’xiéhince of
a pol ynuglsﬁgglsdgf the cytokinin receptor, a histidine kinase region
of the cytokinin receptor, and a receiver regilon of the histidine
kinase, wherein said extracellular region, said transmembrane
10 regions and said histidine kinase region are homogeneous to one
another and the receiver region is heterogeneous thereto:
(i) a cytokinin receptor having the amino acid sequence
of {(a), (b)., (¢). (e), (f), or (g) with deletion, substitution,
or addition of one or a plurality of amino acids: and
15 {J) a cytokinin receptor having an amino acid sequence
encoded by a nucleotide sequence of a polynucleotide, whereln
said polynucleotide hybridizes under a stringent condition to
a polynucleotide that has a nucleotide sequence complementary
to a nucleotide sequence encoding the amino acid sequence
20 represented by SEQ ID Nog: 2, 4, or 6&;
3. The transformed cell according to claim 1, wherein said
cytokinin biosynthesis enzyme is a isopentenyltransferase;
4. The transformed cell according to claim 1, wherein sald
cytokinin biogynthesis enzyme is selected from the group

25 consisting of:



vrherein said polynucl eotide hybridizes under a stringent condition to a
pol ynual eoti de that has a nucl eoti de sequence conpieneatary to a nucl eoti de
sequence encodi ng the am no acid sequence represented by SEQ ID Nos: 8, 10)
12, 14, 16, 18, or 25 20: 5 5. The transfornmed cell according to claiml,
wherein said cell is yeast; and 6. The transforned cell according to claim
1, wherein said cell is budding yeast. 5 Further scope of applicability of

the present | ni Wil 5 #&m | | escription
gi ven herei na;qégr. cﬁ?\/\oe\}erl)nblstﬁggﬁggpgegg%nni er st %% nﬁﬁ%&tﬁ%‘eﬁ%#ed
descri pldeRfheiad SRe&fdentRPHY Srg WH Iy nfli cating preferred 10

enbodi nents of the invention, "are given by way of illustration only, since

various changqp)aayPoWini6rbles§nhbli s gﬂwh&b&nﬁ%é %9'??‘8%5?%. <

i nvention will beconme apparent t0 those skilfled in the art

det ai | e%e%%ﬁ{deotﬂe@ieswwwtsé@iﬁ fRRcCifd cation and the claims which

follow 1 | ess the context “requires otherwi se, the word "conprise" , and

varigtions suql)as cye@MinistsiodPths9TR ens 'ha%gb £%e %@‘1%5589&‘ to

inply the inclusion"of a stated 1steges-or Step or oup of T ntegers or
steps bulegiidndas |l d S Jnteger or step or group of

I nt eger prq%%t ep. fg’%@%ﬁ‘%&%g& g‘lfil]g{fd@ HE PREFERRED Herei nafter, the
present inveniiggry Wyltoxi 1855 b PRPnb 818 Uri¥iyme having the amine acid

sequence represented by SEQ ID No: 1l4)

(e) acytokinin biosynthesis enzyme having the amino acid
10 sequence represented by SEQ ID No: 16:
(£} a eytokinin biosynthesis enzyme having the amino acid
sequence represented by SEQ ID No: 18;
(g) a cytokinin biosynthesis enzyme having the amino acid
sequence represented by SEQ ID No: 20;
13 {(h) a cytokinin biosynthesis enzyme having the amino acid
sequence represented by SEQ ID Nos: 8, 10, 12, 14, 16, 18, or
20 with dJeletion, substitution, or addition of one oraplurality
of amino acids:; and
(1) a cytokinin biosynthesis enzyme having an amino acid
20 seguence encoded by a nucleotide sequence of a polynucleotide,
wherein said polynucleot:l.dé hybridizes under a stringent
condition to a polynucleotide that has a nucleotide sequence
complementary to a nucleotide sequence encoding the amino acid

sequence represented by SEQ ID Nos: 8, 10, 12, 14, 16, 18, or

25 20;




A ayt oki nin biosynthetic pathway in plants has been Z5 considered to
‘include isopentenylation of sone kind of adenine 6 structure, because
cyt oki nias contain an isopentenyl group or a hydroxyl ated isopentenyl
group. In recent years, it has been Bound that the key step of cytokinin
bi osynthesis in plants is i isopentenyl atioa of adenosine-5'-triphosphate
and/ or 5 adenosi ne-5'-di phosphate with dinethylallyl diphosphate as

i sopent gnyl re concretel ansfer_o n i sopentenyl group frora
i ot hy P11 TS0 ARt el B iesedondlib o dln 1, wheEetn pata Sr b1
adenosine-S'-di_h%ﬁgrate. An enaynme which oan catalyze the
i sopant I , e |0 concretely, an enzyne which can catal yze the
transfer, of _the isopentenyl oup, such as isopentenyitransfarase, is a
r epr eseftat ﬁ?g Wg@géi%?p‘?ﬁ#’:ﬂ%ﬁrﬂ%ﬁ?‘é'e ereinsadd eell in the
present ,inyentj.on. 15 Practical exanples of the cytokinin biosynthesis
enzynesi§r§d¥dﬁﬁ IX?ﬂ%¥Tﬁosynthesis enzyne having the am no acid sequence
reprgsented by S8Q ID No: 8; a cytokinin biosynthesis enzynme having the
am n0 aci d sequence represented by S8Q ID No: 10: a cytokinin biosynthesis
enzynme having_the_anm no acid_20 sequence represented by SEQ ID No: 12~ a
cyt oki ni n bi ofWFtheS 8cerg\t arrAigahil tiniofo thei Breegnsntaverpterent ed by
SSQ I D Ng:._.14; a cytokinin biosynthesis enzyne having the am no acid
sequenc¥ildpreecoml d appasent) FRem the felabled descadpiiionsi sivenyne
having the am no acid sequence represented by S8Q ID No: 25 18; a cytokinin
bi osynt hesednafinr. Hayevigr: He shenbdhs undersiegdcthat thgrdstatied by SEQ
I D No: 20; a .cytokinin biosynthesis enzynme having the am no aoid sequence
r epr esefCEFHP 0D ppANgReCHE1q @xamples, whdlejgndirapdng)preferredon)
substitution, or addition of one or a plurality of amno acids; a cytokinin
5 btdsyrbhedinepts af the dnyention.narecgiven e wey eficbitustrational aot i de
sequence Qf a pol ynuci eotide, wherei.n said pol ynucl eoti de hybri di zes under
a stringBA¥: %ﬁa?? VeFriaus,changes andonpdifinatinns within sbeispixituence
conplenmentary to a nnci eoti de sequence encodi ng the am no acid sequence to
r epr ese AREFEFRRBOERS inyentiomwill become appasent: tathoski skilled
bi osynt hesi s enzyne having an am no aci d sequence encoded by a nucl eoti de
sequencdnothg garty frome dlilge detiaddeidn Aemiaripdidmauc| eoti de hybri di zes under
a stringent condition to a pol paucl eotide that has a nucl eoti de sequence
conpl ement ar y Thyoughpkd thic spe¢ificetloneadridp: odahns whiychIeQ 16w Nos:  7)
9, 11, 13, 15) 17. or 19s sad the like. Incidentally) the phrase, 'a
pl ukRl | nplessathecoatieckt requeinss odhememe cthawordBcomp2ise ™ 20amdi no
acids and for exanple, 2 to 10 amno acids and 2 to

varlations such as “comprises" and "comprising®, will be

- ‘understood to imply the inclusion of a stated intégéf“éi“Stép '
or group of integers or steps but not the exclusion of any other
integer or step or group of integer or step.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Herelnafter, the present invention will be described in
detail.
A cytokinin bilosynthetic pathway in plants has been

25 considered to include isopentenylation of some kind of adenine



5 am no acids may be exenplified. Also, the phrase, 'the am no 20 acid
sequence _ with deletion, substitution, or addition of one or a plurality
of ami no acids" , means as exanpl es those having the am no acid sequences
of which 80% or higher, preferably 90% or higher, and nore preferably 95%
or higher era identical with the sequences of the am no acids before the
del etion, 25 substitution or addition of amno acids ( i, e. amno acid

SCQUENC e RN bhahe e Ok 1A on B8l 'L BEIRRRIANGhbgor, and

more preferably 95% or ose p amno a equence w

hoi ds+ B e e o bbb o SRR pSaPr R b e T e
ami no aqunaeaﬁggc A Q%esr&%t@?ﬁﬁ% %&%% %HW@E%HMS

processing to protel ns™hav jeamno sequences represented by
natur a N\%S’ paten sggg‘ﬁsl?gﬁ’ftl)%d%él%% ’ g&%ﬁ?&?‘%@%@%%‘f@ ?fsrrgn? rgmavvn! ch
1 S chos PasRRslnd-BP CaiGoshat® SAYE aibestad s AMSTnAte, Fnct ons
ol ants ARepanseady A5ndt SN PARCRRRTY. FLATAAY H R iR Riruel cal | oo
phosphoPBPay Epet dnmrmaSTast, dubbcetians 8% (h eyt oki nins such
i on 1y BRehRRRR it Y phaSals e AR AfansAian o -ARhasThats  Tho

W stiai A RRATEE PACR, St cht Al e TR S A e Ry

regjons._transnenqbrana regions, histidine kipase 2S rgegion regi gns havi ng

hi gﬁjdi ﬁglnﬁ"ﬁ&? YacBPvPRGTIE ?ﬂ%cﬁeF?nQGakﬁﬂﬁzﬁoﬁﬁ' nb“g%‘ﬁf?éi?g i due to

be an aggb\ﬁgniletn%l) gro%%q r:ueJ% I\é.ee;r isopentenyltransferase, is a
representative example of ¢ytokinin biosynthesis enzyme to be

used in the present invention.

15 Practical examples of the cytokinin biosynthesis enzymes
are a cytokinin blosynthesis enzyme having the amino acid
- sequence represented by SEQ ID No: 8; a cytokinin biosynthesis
enzyme having the amino acid sequence represented by SEQ ID No:
10: a cytokinin bilosynthesis enzyme having the amino acid
20 sequence represented by SEQ ID No: 12; a cytokinin biosynthesis
enzyme having the amino acid sequence represented by SEQ ID No:
14; a cytokinin bilosynthesis enzyme having the amino acid
sequence represented by SEQ ID No: 16:; a cytokinin biosynthesis
enzyme having the amino acid sequence represented by SEQ ID No:

25 18:; a cytokinin biosynthesis enzyme having the amino acid



regions (regions having a reception part for phosphate group transfer and
hol ding Aspartic avid residue to be as active Site ) . Practical exanples:
of the cytokinin receptor are a 5 cytokinin receptor having the am no acid
sequence represented by SBQID No : 2 ; a eytokinin receptor having the
am no aci d sequence represented by SBQ ID No: 4; a cytokinin receptor
havi ng the am no acid sequence represented by SBQ ID No: 6; a cytokinin

r ecept Orsipdddich E'E?_J:%@ie?&eﬁvﬁ SERPYE e Qgg@%q&'}a}ﬁ ?g%ﬁthgsm: 2 wWith

del eti on, Ssubstitution, or addition of one or ur amno acid a

o7 O RO Rk A5 00 AR CRA Y o500 0 100

4 with deletion. substitution) or a f am no
by 550 15 Mo &% M aate: e SeLag: PR BAReBYbl ERRERTEREERETFE ™ 1°

Cequonc SO, e Bid or T GOy (GE SR o 101091 8, S8 PR B e o

ool yRuc s a s (S B 8 Stk AETHL «E8hencRRERy R b

No: o7 & O SR, o £ R RaliclediME et RG] by &
nyor a1 SEOTHHRNAG BT, SRASE o GO ofRELSR. 58 T
The am RO yRuR BT AR BRaF Rign Sapbtedrlds sourdtod SHmpleneptomntn

o pol yn PRSI Behetted SRR SR elan indul AeRiene® 23T ngent
Conth ombtbnap o By B Hs 8 e dEn TRy B tiod R R R onces
Ceauenco eayRERERR Buyut. Bevdasl b atiouRoLR, SpanRtea eitedatBr o n sai o
pol ynucPoaticeaae (HeERpait A A o0 SERATRA Wi p RRe LR 34 no

T ecopt oFS LRI, RAERAH e CIEE o SR ATRHER, B ho
B o B Sl i pmenipeian

re particularly about 2 to 20 ami no acids and for -exanple;

218 10 e Roclerse R geatiencs’ sPprAGentad h: SPanID Nos: 7. 9, 11,
13, 15, 17, oxr 139; and the like. Incidentally, the phrase, "a
plurality of amino acids”, means more particularly about 2 to
20 amino aclds and for exampla, 2 to 10 amino acids and 2 to
5 amino acids may be exemplified. Also, the phrase, “the amino

20 acid sequence .. with deletion, substitution, or addition of one
or a plurality of amino acids”, means as examples those having
the amino acid sequences of which 80% c;r higher, prefarably 90%
or higher, and more preferably 95% or higher are identical with
the sequences of the amino acids before the deletion,

25 substitutionoradditionof amincacids (i.e. amino acidsequence



exenplified. Also, the phrase. "the am no acid sequences .. with deletion,
substitution, or addition of one or a plurality of 20 am no acids', neans
as exanpl es those having the am no acid sequences of which 80% O hi gher,
preferably 90% or higher, and nore preferably 95% or higher are ideatieal
wi th the sequences of the am no acids before the deletion) substitution or
addition of amno acids ( i. a . amno acid sequence identity of 80 % or

hi gher, | ol 9 hi . f 9 hi gh
ot Bhuandy) g i lsse 1A O PYBPEE AR, S R6el) 970

subst i t WriedhOih 130 Gsly Qﬁ“?{iggmr{)o aci ds" or "the am no said sequences of
h er en

whi ch 80% or hig ,. are | ical" include anino acid sequences of the

EQE} ng the 2%%‘*52#‘*3*%%3%2%2%?%%23%%@?%?%&%9 FE*&E’&LSQ}Q%?&SLSSE are

i‘ﬁg’aﬁ?é%S*bff%%ub'énl?eﬂa%’#é%#%%??fz$§2 ?.o%f%%ﬁig%&ﬁ”c 8o Red8 Vi dual

bodi es. _di , , ke 10 T .

et 1 G SREES prlga iR St when a0V rR oo A et RER LGy

Cdent i 1oy O HERET RERR B aBk AR, Pro ParrCebnins B AR e ST e

gpt?irr;r{;r]y mistae S inra region of t re g uepces the co arisonno ':cts.

The DI\lA""(%}rir (?Tt]‘;':r:"?,rk?ﬁ%c%%ﬁg% F?d’%‘@} F?E?Eﬁﬁg"’rﬁm Eﬁgiw %‘Fﬂlel atioa
- q : : : . .

(Riga?ﬁi %%%%@ﬁe%e%aéﬁ%éehigiﬁ%ﬁéBﬂ#prh'?g%?ﬁﬁeﬂéy%b?{ oy $Brcd Eialnag, for

D : . CoP W

o gori t R ERis Ebderbe-Rebd 153 Ehsirady Fenask R Aot R dental |y, ¢ he

10 differences in type of organisms from which the proteins are
derived, differences in individual bodies, differences in

tigsues, and the like.

A cytokinin receptor is a protein having functions of
15 controlling the propagation and differentiation of cells of
higher plants based on the intracellular signal trangduction

- mechanism so-called Two-Component requlatory system (ot
Histidine to Aspartic acid phosphorelay system) while being

specifically bonded with cytokinins such as purine type
20 cytokinins, e.g. kinetine, zeatine, and the like, and urea type
cytokinins, e.qg. N-phenyl-N'~(4-pyridyl)ureaandthelike. The
cytokinin receptor to be used in the present invention belonygs

to the histidine kinase family and is protein compogsed of

extracellular regions, transmembrans regions, histidine kinase

25 regions (regions having histidine kinase activity in the cell



' sequence identity may be neasured by a sequence aaaiysis software,
practically Vector NTI. GBNETYX- MAC and anal ysis tools provided is public
dat abases. The af oreneati onad pubiia databases nay 2~ be, in general,
accessible in, for exanple, the webpage 12 (httpe//~.ddbj.nig.ac.jp) of
the DNA Data Bank of Japan (the international databank operated within the
Center for Information Biology and DNA Data Bank of Japan). Regarding the

phrase, aﬂ&’nﬁé%ﬁ.é‘ﬁiﬁ‘brﬂqi %h:.sééim b ta apASTIRELERY P 5RSe L Y ent i onal

condition', zat'1 onint hi Séasenaybeper

4 LA 8 RS O A ol
For exanseal ey shd el efnahendie 6Tk as e ot SASSTREL: 07 on
o e, oo RS e SR, kBl g T 2
el okt PRI rcRoe By ifihg AT R 183 SoiiSatBirenthdtped™ *°
el kY A PSR R S d BB B e
St i noonePERRR R B #5038 pEnAE S ovEABLALSCERRPRRBR) hevite thf . botn
o e B DR S2picha BEBHR' 0TR e o Rt i g <
and o pERTRREE LATaRas he HhfRe MR SRiuianiiH derceqretedt EXCOBPAR an ani no
saigoseﬂ%gn%ewgih Qeletion, subgtitution, or addition of one oxr a
plurality of amino acids; a cytokinin receptor having the amino
acid sequence represented by SEQ ID No: 4 with deletion.
substitution, or addition of one or a plurality of amino acids;
a cytokinin receptor having the amino acid sequence represented
15 by SEQ ID No: 6 with deletion, subgstitution, or addition of one
or a plurality of amino acids; a cytokinin receptor having an
amino acid sequence encoded by a nucleotide sequence of a
polynucleotide, wherein said polynucleotide hybridizes under
a stringent condition to a polynucleotide that has a nucleotids
20 sequence complementary to a nucleotide sequence encoding the
amino acld sequences represented by SEQ ID No: 2; a cytoﬁinin
receptor having an amino acid sequence encoded by a nucleotide
sequence of a polynucleotide, wherein said polynucleotide
hybridizes under a stringent condition to a polynucleotids that

25 hasanucleotide sequence complementary to anucleotide sequence

10



of a cytokinin biosynthesis enzyne will ba described bel ow. A cel
transforned with a pol ynucl eotide conprising a nucl eotide sequence encodi ng
an am no acid sequence of a cytokinin receptor and a pol ynuol eoti de
conprising a nucl eotide 5 sequence encoding an amno acid sequence of a
cytoki ni n bi osynthesis enayne may be obtained by introducing into a host
cell, for exanple) in the follow ng manner, a pol ynucl eotide conprising a

ind & pol RS SREAY A ARG FasRAHREG, By N T an ot o
A Tiret cpenindd SKRRBBETR AL IR AN ST AR pelabnCeBAREGRA oY) e
S o S Wl o AESUTAR, SRS el 0
ohant . He S AR Yo ddladh Wdedla FORITRR GuafiRtEen E8R Vol §
Finen® bo Rl s PR Tea Y pRhe PELAs aeiinanste, comRy RPREEI Y FOchuct | &
guani di %ﬁ%ﬁ%‘*ﬁ%ﬁ%@%iﬁ N 67 AFYRoELREn xegeptar R3¥ieg Aanino

o ant 1 Aen SRR Gl L e R 1A 3ot B (R 1 0y wioat and
e e el SRR P L3RG o8 o1 sOR AR PRI RS 2R R8O DL
(o B BSEpRel e a5 Sk e alck s s SimALASEHED ¢

sequence complementary to the nucleotide sequence represented

by SEQ ID Nos: 1, 3, or 5; cytokinin receptors of partially
transmembrane region-deleted type whichwill be described later;
chimera-type cytokinin receptors which will be described later;
15 and the like. Incidentally, the phrase, “a plurality of amino
acids”, means more particularly about 2 to 20 amino acids and
for example, 2 to 10 amino acids and 2 to 5 amino acids may be
exemplified. Also, the phrase, "the amino acid sequences..with
deletion, substitution, or addition of one or a plurality of
20 amino acids”, means as examples those having the amino acid
sequences of which 80% or higher, preferabiy 30% or higher, and
more preferably 95% or higher are identical with the sequences
of the amino acids before the deletion, substitution or addition
of amino acids (i.e. aminoacidsegquenceidentityof 802 or higher,

25 particularly 90% or higher, and more preferably 95% or higher).
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Next, MRNA is prepared fromthe total RNA. For exanple. 10 the preparation
may be carried out by a nethod utilising the hybridization of oligo-dT
chai ns bonded with cellul ose or |atex and poly(A) chains of nmRNA. For the
operation, for exanple, comercialized kits such as nRNA Purification Kit
(produced by Anersham Pharmeaia Co.), OLI GOTEX~ dT30 super (G igo(dT)iatex
15 beads) (produced by Takara Shuzo Co. Ltd.), and the |like nmay be

o o1 e, SR PR A eI (IR g P (4
che 1 S FAAE 6 THE 005 A0 it ol ™ e S BB SSE4EH 1
o Sxee s S B IR T ids P SR Sl S
e g
o S g T IR R, £ SRSk by

a nucl eqtide sequence encoding an am no acid sequence of a cytokinin
recept orrﬁwsn?élwgﬁyngﬁaﬁnaﬂﬁﬁf pherbs @t § #oecgubigsterder andather

referred gs . tq PCR), fromthe produced cDNA using, for exanple, a

pol pnualn@%ﬂr@é Hﬁﬁﬁ&lﬁaﬁ F&Pgﬁgc%d%ﬂfﬁfee%é@ S¥penef 1ocgeRiensi de
sequence, of DNos 1) 3 or 5 as a priner_or by a hybridization nethod
usi ng a%ﬂ:&'"pﬁﬁg o?#ﬁﬂ?a‘%ﬂ%’?@ ﬁﬁ?tq%lfi‘ﬁ{)ﬁ:i i fprangaddcindividualc| eot i de
sequenc%g{jw SHQ s: 1. 3 or 5 as a probe. la a simlar manner, a

pol ynuol"CSieSe M@W% ndigtieh arfidme BHE9ding an anino said

seq# nce 15 of a cytokinin biosynthesis enzynme ~y be obtained by a PCR

usi ‘S) for exanpl e, apoi yaucl eoti de having partial nucl eotide sequence - of

the nual eotidg,sequence Qf--SgQ ID Nos-.-7-,-4,--11r 13,-15, 17 or 19 as a
primer or by M?W?at isﬁm%éFﬁoBd%¥hﬁYa'ﬂﬂ§mmmmW%art i al

nucl eoti de se%uence of .the 20 nucl eotide sequence of S8Q ID Nos: 7, 9, 11,
13, 15, MeRng, the identifyand hemalogs hetyeantme PN peguences apd ot i des

unable as a priner set is those deai gaed and synt heai.aed based on the 25

nucl eot P@EWeEH, EWoc Protednogeauensess o The ppequencexifentsty Huay cbe
determined by comparing two sequences aligned in the optimum

»)

15 states in a region of the sequences of the comparison objects.
The DNA or proteins, the comparison objects, may have addition
or deletion {e.g. gap and the 1like) in the optimum alignment
of two sequences. Regarding such sequence identity,
computation may be performed using, for example, Vector NTI by

20 producing alignment by utilizing Clustal W algorithm [Nucleic
Acid Res., 22 (22): 4673-4680 (1994)]. Incidentally, the
sequence identitymaybemeasured by a sequence analysis software,

practically Vector NTI, GENETYX-MAC and analysis tools provided
in public databases. The aforementioned public databases may

z:'i be, in general, accessible in, for example, the webpage

12



nucl eoti de sequences sel ected respectively from5'-non-codi ng regi ons and
3' -non-codi ng regions of the aual eoti de sequence represented by SEQ | D Noss
1, 3. or 5. 8sanples of the priner set are sets of the polynucleotide of
nucl eoti de sequence 5 represented by S&Q I D No : 23 and the pol ynuel eoti de
of nucl eotide sequence represented by SEQ ID Noi 24. The PCR solution to be
used may be prepared by adding reaction solutions instructed by the kit to

220, 10 B0V T, 600 14 oo}, 1% EEE SN oREPERLY B SJaNSc g dopendi o
3" ot G T etk Pt B4 et e URtRoBfb: ses st eps o
i nut 00 S iln BLERE dha Tvg Bacgpaitk i chiddn £t scs st eps. of
lr(gggia'?igngt aggu J%égsiéggsa%?seeg‘gh‘%ﬁg%%?m b exjr_s,s%gsn% urélgfr keepi ng
Fol i REHTRRET ARy BEh R (o0t R e e PentimiLace PRI ASE- 20
cont af ndip PnCaRVaRETHAT rptaes, dRatiad dic FoB,ampha) CHbboBAL TR

bol ymer SOPHIRS, J8d St art RLSE AR (HE (ARPRIGIEr of RBLSRcRd Khe | ke, 25
accor i MERG A a8 nPanad PR teeld Freiaa UaEhor Labainas AR esohence'
Nobon B 8 BuRRPRh sondidion T ERGTR ARl emeniandhy o SERRRIRA by
500 huc s, POB EAR0F AN (TEHOM, 3 REBFAde L8 ipioRA dTbR SRLURRERCRE | do

sequence re senteq by SEQ ID Nos: 1, 3 or 5 and
q % X 4568 (ea solution gontaining 1.5 M NaCl and 0.15 M trisodium

citrate is defined as 10 x SSC) at 65°C and then the hybrid is

washedwith 1 X SSC at aroomtemperature. The salt concentration
in the washing step may be selected, for example, from the
15 condition of 1 x SSC at a room temperature (a low stringent
condition) to 0.1 x SSC at a room temperature (a high stringent
condition). The temperatureinthewashingstepmaybe selected,
for example, from a room temperature (a low stringent condition)

to 68°C (a high stringent condition). Further, both of the salt

20 ‘concentration and the temperature may be changed.

Production of a cell that is transformed with a

polynucleotide comprising a nucleotide sequence encoding an
amino acid sequence of a cytokinin receptor and a polynucleotide

25 comprisinganucleotide sequence encoding an amino acid sequence

13



| 0 I'abel i ng the pol ynucl eotide with radioi sotope markers or fluorescent

mar kers according to the known net hods using, for exanple,

Randcnpri nedDNALabelllngKit (HoehringerCO. ) , Random Priner DNA Labelling

Kit Ver. 2 (Takara Shuzo Co., Ltd.), ECL Direct Nucleic Acid Labelling and

Det ecti on System (Anmersham 15 Pharnmacl a Co.), Megaprinme DNA-|abelling

system (Anmer sham Pharmaci a Co.) and.the |ike. 8xanples of the hybridization

conditi i T i Sid I 1 i tigns nmap ba
RS e $ Ao L 5 dgib PR ga ey

exenpl i fi ed: dkeepi ng at 65C Iin the presenc ICI and
0.09 Mtri i i %ﬁ% ' ' % ' 400,
8. 1% (vv}\rll) Sgoihy\rﬁér?ﬁ B%’ﬁglfl oneE {;%A%}Amé%}g?%%)&%%%#q% ~g/ m
! . I % .
(agogPieLger-l\}e?nﬂnlraglm é% conr%}'félcfdnjl"Stl ﬁb ~a%§wn€°%‘? %‘Le%g%é‘r:%t%%l ®al mon sperm
DNA, C : E i !
n i o, PaSRAsEn pEEERLEE i Gy %%gﬁﬁ%%ﬁégb ?%@%%?%ﬂi?ﬁ rate)
. 59 ' <10 30 m ;? E I

gPesgncfﬁMeﬁcﬁﬁw%%W%%%f%@s g{,f'\/ﬁr?ﬁ%{g 5 I%i:t:atee ) and
0. 5% SD$,5 ' i ' L nj
Cecopt o SSPYRENE by by th BRCRINE Ry HFeER S (S RLATOTR  ag-
Sol ut oo A0 saumEE 3B the A1 TevEHE paBrasesh o7 leBEe 145k 8 "000
f I I i de_havi 10 I i d
Fept cooempiny Bife BRI S Mindlos SRaRHBE: A ahite Ay dﬁ%éfh?%éégi’ﬁgce

" 56 . . .
Eﬁi“?BCE’é Zﬂir%%?%éﬁ%%%daé%m?%@?ﬁ”%@ %@%&%@I@q Xai"‘ﬂi N
. : . , P . 15 .
TArSH B O TR LA R 5 L0
XE;B?dgﬁﬁgﬁﬁ%uﬁﬁ%?%W?m& I'%eg'a;}/ grrgiggt a and pol pnuci eoti des havi ng
partial nucl eoti de sequence of the nucl eotide sequence of SEQ ID Nosr 7, 9,
11, 13, 15, 17 or 19 20 as a prinmer set to anplify and obtain DNA to be a

probe. T CR sol ytjion t used nmay be prepared by adding to 250 ng of
CDNA Iikﬁ'ir IenAFa i‘{fg‘%&hﬂtions instructed by the kit. The PCR

condi ti ons mayAtb% as fol] ows: %at 94C for 2 mnutes, and then at 8C

keepin
fox 3 minutestafd¥Ekyt HBP F%ﬁ%]aﬁﬁffg 55 PFEPARQG: STORCRIBP tRAFBAR @Fpri si ng
keeﬂ_)ng 94C for, 30 seconds, 19

t 1
higher plants according to the method described in, for example,

Molecular Cloning 2nd edition written by J.. Sambrook, E., F.,
Frishch, T., Maniastis.
Concretely., for example, after a part of tissues are
sampled from a higher plant, the tissues are frozen in liquified
20 nitrogen and successively physically milled using a mortar and
pestle or the like. The total RNA may then be obtained by methods
inwhich (a) the resultingmilled product is mixed with a solution
containing guanidine hydrochloride with phenol or a solution
containing SDS with phenol to obtain the total RNA or (b) the

25 resulting milled product is mixed with a solution containing

14



at 55C for 30 seconds, and at 68C for 5 mnutes. Using the anplified and
obtained DNA as a tenplate, a 32P-I1abel ed probe may be produced enpl oyi ng
Megapri nme DNA-1|abel ling system kit (Amersham Pharmaoia Co. ) and using the
5 reaction solutions instructed by the kit. Using the probe obtained in
such a manner) colony hybridization is carried out by a conventi onal

nmet hod, practically the hybridization is carried out keeping at 65C in the

R i

pol pvi nWdentki¢agal fepdesBAbn tJ o 00p3 eggnerated °
sal non sper m DNA o?aihn the DIG l-IéASY w%g&\g(’)?%te%%#%déhri ﬁé‘gfr"%%nﬁgi m Co .

) cont aietiea idzPgl Aht Ol iFEED U HeEb A TN RN SHCRCSSLUE Y

keeping at a roomtenperature for 15 mndtes two I's é preésetnce 15

of 1 X $3zd, Bablf Nofleatdnd A451 Wk b3 UR EbES 84 Bododfh Lan P20 (W V)

SDS, and fur't her kéepi ng at or 30 mnutes In e presence orto0-:1
é;ﬁtsgign((?ﬁgﬁe%% i'ggﬁ}ﬁ%ﬂfg‘%ﬂg%u%ﬁ h{etgé eﬁa“g%fjp‘ﬂ%’g:y%‘g isdzlocodi ng
Ucl cot HSHRAORRe pocde f RGeS Raed (R Crsoely,

o (BB M NRRGACR e BB Onif dy LR R FudbELS BT o

oi osynt e (PERee Y ieacki oY 8 o SRR e ~mm YR cot ae
Synihests of NBRhr ARk, £ Bdenaika From the itakiy, kA PR CRAmBEC cor | e
SeafnoRANGadbas ALY B 2SOy NSl SN SEeptgr, and (1o
e of ongl el f LA SR FARHERA FRER LTt SR TR cl o
Labor at ory BRAYAARHaYBR 3e ARSI RO Nine SERSALIRY ARF TRIELSY Jonn
1Y PR oA i i G5 1 (SRR

Amersham Pharmacia Co.), OLIGOTEX™ dT30 super (Oligo(dT)latex

15 Dbeads) {(produced by Takara Shuzo Co. Ltd.), and the like may
be employed.

Further, cDNA is produced using the mRNA (mRNA having
poly(A) chains) may be prepared in the following manner. For
example, oligo-dT chains or random primers are annealed with

20 mRNA and thenreactedwithreversze transcriptase to produce cDNA.
Further, the cDNA is reacted with, for example, RNazseH, DNA
polymerase I toproduce double-strandedcDNA, For theoperation,
for example, the following commercialized kits may be employed:
SMART™ PCR cDNA Synthesis Kit {produced by Clontech Co. ), cDNA

25 SynthesisKit (producedby Takara Shuzo Co. Ltd.), cDNA Synthesis

15




I 5 (produoedby StratageneCo.), puUd B/ | 9veat or ( pr oducedbyTakara Shuzo Co. ,
Ltd. ) , TA cloning veotor ( produced by lavitrogea Co . ) , ~d .tee |like

I ncidental ly, the nucl eotide sequence of cloned pol ynucl eoti de nay be
confirmed by, the Maxam G | bert nethod 20 (described ia. for exanple,
Maxam A, N & W Glbert, Proc. Natl. Aaad. Sai. USA, 74. 560, 1977, and
the like) ( the Sanger nethod (described ia) for exanple. Sanger, F. & A R
Coul soa,Kik (Mrodudied by Afdrshdim Pha?ﬁaci&ﬂ@&tq,FZAﬁNbﬁkhegfﬁéﬁQEESCDUiSon.
Pros. Natl. Aad. Sai. USA 74. 5463, 1977) and the like). For 25 the

process Kithe grddured by StRiEaGens o K) tsndovhder1ko! al exanpl e,

enpl oyed: Therno Sequenase zl dye term nator cycle sequencing kit (produced
by Amersham Pharnacia Co.), BigDye Term nator Cycl e Sequenci ng FS Ready
Reaction Kit (produced by P8 Bi osystens Japan Co.), and the like. 5 (3)
Const r ugta JorcX¥nngpr essi on vector ~n expression vector of a poipnucl eotide
conprising a nucl eotide sequence encodi ng an am no acid sequence of the

CYLOKI NI N T eCOH L ANGIL S RMANHIS o MloPesClad igiade 10

conprising a nucl eoti de sequence encodi ng an am no acl

cyt oki nighdidasi aaesnSn8NFY1® JEpuedeeS 8RS fé%&&ﬁf&%@é%éggfnﬁa Be |

conventional nethod described ia, for exanple, Ml ecular

edi t i on oYdailrea bRy aJpo L i s@ ohein rEactilb 8Bl
publ i shed by Coigbépﬂ?ng Har bor Laboratgﬁy %?5&?ggg%ﬁﬁggg?gfgfé#éggtors to

be used as" P HCFP #xfont e groMifded EhA N1 2BSE e,k%}gé?ﬁlggnt ly

replicating vectors which coataia genetic Iinformation p to be

dupl | Catgefl yrinc b hans ey ket o P A95SE Ol Fo e Dge | b2t ed from

the host cells and 20 purifie nd may have e na re

Pe8h)Chiolbo\ L SRR otcteg SN 3,240he8 B ol B3

cells) for exanple) sm dpUC uzo td. ) ,

Phager & PEbiadEaR du nieBhod 8U2HG G pd1PRlol LK MEPYndSpdBES s | 1 Ne

case of using yeast as the host ce exanp 2

(G ont agicdieo tidd 4 elfidnidek 8 Fila i dSbst 144 éenﬁlence of SEQ ID Nos:

l, 3 or 5 as a probe. In a simil%r manner, a polynucleotide
comprising anucleotlide sequence encoding an amino acid sequence

15 of acytokininblosynthesis enzyme may be obtainad by a PCRusing,
forexample, apolynucleotide havingpartial nucleotide sequence
of the nucleotide sequence of SEQ ID Nos: 7, 9,11, 13, 15, 17
or 19 as a primexr or by a hybridization method using a.
polynucleotide hgving partial nucleotide sequence of the

20 nucleotide sequence of SEQ ID Nos: 7, 9, 11, 13, 15, 17 or 19

as a probe.

In the case of employing PCR, polynucleotides usable as

a primer set is those designed and synthesized based on the

25 nucleotide sequences of about 20 bp to 40 bp, for example, the

is



22 case of using plant cells as the host calls, for exanple, a

pol pnucl eoti de conprising a nucl eoti de sequence encoding an , am no acid
sequence of the cytokinin receptor or a polynucl eotide conprising a

nucl eoti de sequence encoding as am no aci d sequence B of the cytokinin

bi osynt hesis enzynme map be integrated with plasmd pSI221 (Coatech Co.) to
construct the vectors. An expression vector possible to express a

pol ynuCand i€t tiBegieged SELEE0LE GG STRAMARGR ?ﬁ:?ﬂiﬁgg- §n§m::39ng(:i d

sequence 10 of the cytokinin receptor in a host “ce y be constrUcted by

| Nt egr atrtetfl ¢ N e - nein-bddigi P regl oRa! bQ”EHeVﬁﬁﬁﬂéétiget ESgHQﬁ&éeam of

t he poi pnuci eotide conprising a nucleotide sequence encoding 4 amno acid

sequenceardduntad O BEQ 150N 011, 3,201 910 MG ARG oF tRBPLIAGL O

function is the host cell. In 15 a siml|ar nmeaner, an expresston vector

pOSSi bl @d10 APTRS @ U4s) A AR SO 0¥ ad1JWEL 801 Lds, sfguence

encodi ng as am no- aci d- sequence of -t he-cyt | osynt S enzyne tn-a

host 5celﬂeﬂ%éi&éd)9§§h'¢cil?ﬁo?yzi Ahadi 0#8%%%@39131%@‘% %Q%iggt%%pr  sing

af orenentioned vectors I's e upstream ynuée

B huc HdfiRRaueRRRARAN B0 SR D 0,25k SBILIAE SO0 ISCULRL T

bi osynt heslis enzyne in a bindfng manner o unctron i n the host

I i | ndi bli
Funct] o o ialy S8 8repread By A3flLas; SefebL ol SPLEPLORE Faafritadt cnce
encodi NgyARye> A B 3800nseaUCRBRACT +HE CYARKE{bd SECRAS plk LA 23

pol ynucl éot 1 de conpri si ng nucl eot i de Sequence encoding an anl no

e Lo oRECREr, B Chandid U S R D her” By, P8 S BRE AR L coai ng
2° 301 "@diC daRRC BGnardke BEnANEORIA 1nbPGSRIGF PLIIHGe D YIUELSO" | OO

conprising a nucl eotide sequence encoding as $f the
ot omot ot BRET R hiaSRRY Teld e A opaty 2L Rl B FREeRosttel | i s
(lace) aPesiey 2slatifly apcchefshshokihy whafh QB 858 Pheunraf operon)
aper o) Yeepia)pk, 84 #0 3° sRBBOAS. 18t (FER B 59 sGkaBesp: endiah |
(=P %P A haHit o Gl BeplSe 885 Yo UY 9AS3 hadh Hmicn
15 comprises steps of keeping at 94°C for 5 seconds and at 72°C

for 4 minutes, and further repeating about 20 to 40 cycles each

of which comprises steps of keeping at 94°C for 5 seconds and

at 70°C for 4 minutes, For the operation, the following

commercialized kits may be, for example, employed: HERCULASE™
20 (DNA polymerase)(produced by Stratagene Co., Ltd.), DNA

polymerase contained in Advantage cDNA PCR Kit (Clontech Co.),

TAKARA Bx Taq (Takara Shuzo Co., Ltd.), PLATINUM™ PCR SUPER

(thermostable DNA polymerase in a PCR reaction mix) (Lifetech

Qriental Co.), and the like.
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15 host cell, it may be prepared by a conventional genatia engi neering

met hod [described in Method in $nzynol ogy 101 part (p.192-201) by Amerer,
et. al. ] fromADil-pronoter (the ADHfi pronoter is available fromthe
yeast expression vector pAAH5 which contains the ADXI pronoter and its
term nator and which 20 may be obtai ned from Washi ngt on Research
Foundation). The ADX1 pronoter is included in US patent application nunber

For i ndust 1l b G Cra TBeaegs PR Aralk=otsph EE3RahaChaY P81 i -

for industrial and commerci al rpo

perm s\ ulrr b SAaahfbick: nbEnbioalickiBteky kil &xBhgtk o | o

the host cell) usable exanp are a nopaline Synft

(NCS) preyfr | nt ' ) opoter, a

Caul | 1] oneisng, Hnd SRty HaN ST Bl =7 e PR 2a sss
pr onot er dH¥fold&e- gl C  ntegratin

pol ynuolag?}%de coir#pdﬁfsﬁer?gf%gdnﬁﬁ g)%%ag%q%g‘gcg&%#}%%‘l r¥8° ?ﬂaﬁi‘%aaci d

sequgncg.aglitﬁ.pelcyt%ﬂ n receptor or a polynucleotide c~prising a
nucl eoti de sequence ‘enc'odi ng an am go sol d sequence of the 1o aptokinin

bi hesi | I d ' I bl
funotion in a et £ B Sita DY tasihd b Fopmmrtis o
| ' id t t oki ni t th
pol ynuoRSat g e M n (e REleCESRath ok andheo PR atamtidonal o
1973 HR (B odPAgas o de.
Gounst r 5eaP FadteFthdsal shind EapEEn niafieRLse sngtiandap a2 ek cot i deo
Dot ynucr S Al 2pkeRRRLA B, S BBEa ho Aromne pdni d
f Ki_ni ' ' 0 ; is f di f
nabl i ng o tahel YA bl AR B O s Rucene AR (BT 2 for
t ' ADH1 { t , ' t
bocsi bl SR TRt npRess) STELFALER ke dHe KRovh RREAABR CBFHIG. SEafience
b0l ynuc PEBRRAR AT PR e R el etk £ B SuRibarngons . Randon

Primer DNA Labelling Kit Ver., 2 (Takara Shuzo Co., Ltd.), ECL

Direct Nucleic Acid Labelling and Detection System (Amersham
15 Pharmacia Co.), Megaprime DNA-labelling system (Amersham
Pharmacia Co.) and .the like.

Examples of the hybridization conditions include
stringent conditions and the following conditions may be
exemplified: Xeeping at 65°C in the presence of 6 x SSC (0.9

200 M KaCl and 0.09 M trisodium citrate), 5 x Denhard’s solution
[0.1% (w/v) ficoll 400, 0.1% (w/v) polyvinylpyrrolidone, 0.1%
BSA], 0.5% (w/v) SDS and 100 pg/ml degenerated salmon sperm DNA
or in DIG EASY Hyb solution (Boeringer-Mannheim Co.) containing

100 pg/ml of degenerated salmon sperm DNA, successively keeping

25 at a room temperature for 15 minutes two times in the presence
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an am no aci d sequence of the cytokinin biosynthesis enzyne is yeast, such
as CGl945 (Cd ontech Co.) nmay be constructed by inserting the pol ynucieotide
conprising a nucl eoti de sequence encodi ng an am no acid sequence of the
cytokinin receptor or s the polynucieotide conprising a nucleotide sequence
encodi ng an araino acid sequence o the cytokinin biosynthesis enzyne in the
downstream of the ADX1 pronoter of the plasm d pACT2. (4) Production of a -
transf oroed 2e33C @ .A5 MaNaCbrarsil 0GelL5 Mo itksedaeh idi A4y apand, s@vention
may be produced by introducing the constructed expression vector into a

host cel{w/iy) SpEN\wid ifAhdie b indP athgaheskogabh honlitedSel £RE

production of the transfornmed cell) exanples are bacteria, yeast, plant
cel | anpadmerddet 0Ad HESC0.D15MREDL @R dlP, 0 B5 RaGt AL IeE DAY L O S.
eoli, Serratia) Haoiilus) Hrevibacterium Corynabaoterium M orobacterium
and t he dndke, 54 sbast. exanpl es are buddi ng yeast sad fission-yeast
Morepartieul ariy, exanples are yeast belonging to Saacharonyees,

Schi 8osacchar anyotdegnth iditdiirk . pdEyilcildo €£Ed coBHP LS SfCoROnEN- 2
strain, which is a cultured cell of tobacco ) and BM5S strain, which is a

cul t ur edreasigtodf of Mab(iRlcisHs 8\EHCRBANWE @larkie PG LD 1lovi%g PERARE NMet hod

for introducing the expression vector into the aforenentionéd host

cel | . commeag®ptheonsa¢4BLbUNAPN garele) CrERREQHASEY.diflalp the

host cell to be transfornmed. For exampl e, 1n the case of uslng

bact er i anEbusieg AAYW1AAIN céRea £hORS CBRA 10Hh S¥BhASE ig@hﬂ&&i:ﬁ{gﬁ% n be

I ntroduced into a host tail by enploying a conventional 1ntro nmet hod

such as (abdhd VpDob| 000 204 HRehpIaltack ' eﬁg‘t d5in,
"Ml ecul ar d onimr’lg ’L‘ ( %ﬂgp Sanbr ook, etﬁem;f,a%o&lggcg%%?%ggl—lar 16?&1989). :

la Lhe @e muiclévtide) Stuciice? fiptleseited e SHEEINY § 58 hfa Ry €SSi on

vector may be Introduced Iinto the host cell by enpl oying Yeast

t r ansf orplynve Leict 16 BAYIRY I@neqxealissm&e-sé asg ngfe+%ﬁf'%ﬁ?fmt hod.

Further, in the case of using to a plant cell as ost™ ce

af or eme IO ABINSX DB 655k OF PAAGREY m%ﬁ%ﬁg@uﬁgg 'Bﬂkaihhﬁnﬂpé§e&0 Il by a

conventional introduction nmethod, for exa obaateriumin ion

i 0 oot batent TRty CRtREh ALy AN e of ag T ey AL oo
Japancs Lot et e SR, o At aM R p T Hd Ynsihed dur 1 207
i i CpenPAoyaRE R R ERAT, (PhgPhod0Rbd & Pt PolOme Eage] (im0

Lai d- ten t . i on-del et ed type.
whi ch aghyize! tBLDi‘.@&?F Q{?qsﬁgl?'ngh%ﬁtﬁaﬂné% ,{-‘s\i}ﬁ?{%%{%ﬂ ol

I.e. a CytOkI nin raceptorof atr rane quaa

i ntroduggdgenbk! ARELEASELYECHaBELEM , 000,000 pEu) as a template and . .

polynucleotides having partial nucleotide sequenca of the
nucleotide sequence of SEQ ID Nos: 7. 9, 11, 13, 15, 17 or 19
20 as a primer set to amplify and obtain DNA to be a probe. The
PCR solution to be used may 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°C for
2 minutes, and then at 8°C for 3 minutes, and further repeating

25 40 cycles each of which comprising keeping at 94°C for 30 seconds,
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25 A cytokinin receptor to be used in the present invention 27 includes a
cytoki ain receptor wherein said cytokinin receptor has at | east one
transmenbrane region but less than that in its natural fornm conmonly2

t o4t ransnenbr aner egi on) (i nci dentally, in the present invention) such
cytokinin receptors are sonetines 5 referred as to cptokinin receptors of
partially traasnmenbrana region-deleted type.) In this Case, the phrase,

s Malw glaokoRBE 5383o6KakI bR RRCRRRE! EoNoy! pigpeaT no acid sequence

nmost frequently existing anong organi's RPtar noneaal ature

and general |y ygahledral %ﬁﬁﬁﬂe@{%g’#&%ﬂg$i alQ T ec ﬁmﬁﬁﬁiﬁh

cytokinin receptors of pa raae regi ons- are

'O EPSPLES 058 6 RERS SO B S g e o
L DK S B TR AL 9 S 2

regions are partia or exanp .
type oyFaRraton s¥ldeiond TiFebored v N RUE" Ve ihg thecaraPRy

I . h. [ ni incl ud .OKi ni havi
tho am BEEaiRHElAR AN B HaRRERD & Son Bt <RSI loat ERBR Pute. ani no

id ted by.SSQ | D : t ' ;
vt oki i PobepPSpTARHATy ek aods RBaktreda, dhes TRROH BRI AP number 25
50 1176 h ' [ d by S8Q ID 28 No: 4
(3 tranSRERRPanautchPBRLRT A€ G55 Atk AAPcRERPORCRaPFnS ¥ HRSGr b 261 o
' ' t 036 t ' id

- pr csonpy W BB e SSH IS ofErafiefe Aor Derins® SOLUELPBIGt I 1 ccept or
had . : i ved. { H . d ¢
neis? SREri RS L 0, BN ET XY ChetBrear Bpurasridons . Hidn B ora
de!eted§ gbztitxtgd or added, for_exanple. cytokinin receptors having the
anino a rg sSW{EA BTG 100 i Aegrneraisd salmem Reym BNR &F one

et hi Oniﬂ%ﬂénf&%ffﬂ% gglution (Boeringer-Mannheim Co. ) containing

100 pg/ml of degenerated salmon sperm DNA, successively keeping

at 2 room temperature for 15 minutes two times in the presence

15 of 1 x SSC (0.15 M NaCl and 0.015 M trisodium citrate) and 0.5%

(w/v) SDS, and further keeping at 68 °C for 10 minutes in the
~-presence of 0.1 x 88C (0.015 M NaCl and 0.0015 M sodiumcitrate)

and 0.5% SDS to obtain clone hybridized with the probe.

20 Further, a polynucleotide coding the cytokinin receptor
" may be prepared based on, for example, the nu'cleotide sequence
represented by SEQ ‘ID No: 1, 3 or 5 by chemical synthesis of
polynucleotides according to a conventional method such as
phosphite-triester method (Hunkapiller, M. et al., Nature, 310,

25 105, 1984). In a similar manner, a polynucleotide coding the

20



i 0 amino~term nal and the |ike. The DNA coding the cytokinin receptor may
be constructed as to hold transnenbrana regions in a | ess nunber than the
nunber of the transmenbrane regi ons of the natural type cytokinin
receptors, by partially deleting the transnenbrane regions by 1S a
conventional genetic engineering technique. A transforned cell in which the
pol ynuol aoti de conpri sing a-nucl eoti de sequence-encodi ng-as a~ai no acid

TR R AL ol TSRS 20 o
S8 S s LRSS Moot o o
2oL PR3 3510 R by RO NUG RELEE SPIBI L2110, 8 D) ol 10

pol yaucl eoti de conprising a 25 nucl eoti de sequence encodfag an am no acid

sequence of a 29 cytoki nin biosynthesis enzyne'. A transforned cell to
viii be descrjbed below. 5 A

exprgss chi merg-t cyt aki nin, recept or
cyt oEi nin recep eoiootw;;p °eqif‘q$ ctcﬁlg’rp‘rse‘%ta iMRR L9 3AVeRTFedes a

chi nmer a- eyt okinin _receptor_ conprisi an extracellular region of the
oyt oki neRARUEY 35 AinhcRERS AeESTher Hh e PHEOKILOR RPASPEERARA, a
hi sti di r}:el'*ki nﬁ_se reqi f the cytokinln receptqor, and a receiver region
for a histd &Cnde 0%;{59@ CPARTIRS, 3 RYGLeelidR| APAULRERPERFOAIRT( he

t he transnmenbrane regions, and the histidine |ci.nase

extraceijul ar, ze%isoc:)‘a)

regi on RSHEEERS, FRAERRR IR &RV I HiReYnEhesis feRZYTR. hi sti di ae
ki nase het.er.o ous tq these regions. Por exanple) the chinera-type

cpt oki ni'ﬁ’%’%ﬁﬁn rﬁﬂf&lf? AR ey mt%@qqgrgrm )i Retex BEnenbr ane
reg'g@ns, and histi.di ne_kinase regi on derived froma cytokinia receptor

sel 8¢t e FYVEH 1l methqd depo Ay I'Medscuiax r"ag%fim= rRegi on derived

fromth smosansor. SLN i n budding yeast. zo The histidine kinase protein
has the%r(?aﬁ"ﬁa' mglﬁim i rf 48Rk s Cldy SpripmeHarheE s, and
mcroorq_‘aq[gai sm, That is) histidine kinase protein is conposed o an

I

ext r aceMAPOFALOTY, Fressia SRR FTAGH] JehMakegulan Biclegw? )

hi sti di ne ki nase reg on having histidine kinase activity and hol di ng Z5

Hi at i di ddB8T)aioRB¥1IL & FO85, IneadEBNO-431-593381%,i 2rd She Like.

The vector to be used may be, for example, pBlue Script II vector

15 (producedbyStratageneCo.), pUC1l8/19vector (producedbyTakara
Shuzo Co., Ltd.}, TAcloning vector (produced by InvitrogenCo.),
‘and the like

Incidentally, the nucleotide sequence of cloned

polynucleotide may be confirmed by, the Maxam Gilbert method

20 (described in. for example, Maxam, A., M & W. Gilbert. Proc.
Natl. Acad. Sci. USa, 74, 560, 1977, and the like), the Sanger
method (described in, for example, Sanger, F. & A.R. Coulson,
J.Mol.Biol,., 94, 441, 1975, Sanger, F. ENicklenandA.R. Coulson. ,
Proc. Natl. Acd. Sci., USA, 74, 5463, 1977, and the like). For

25 the process, the followlng commercilalized kits may be, for
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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 transnenbrana regi ons, and
the histidine kinase 5 region are all derived fromthe identical type of
cytokinin receptor, v~hereas the receiver regions era derived froma

hi stidi ne kinase protein that is different fromtype of the forner

t oki nl t j Cj f th ' [ f the 10
Chi mor - SR8 CRmRLLYLA: SHhotab CEhaydhabe Rk HEh ErcridaRornpyelana <

transmtg - pi g1 1 di ipase region and trapsmitting themto the
next st epég'?]%ﬁg%é 2? n?e %#‘\g%l?g?ég?%nfmnﬁﬁ%ﬁm ugﬁﬁmaﬁgal Sﬂgs asBiHBYecan
conpl e i the intrinsl nctjons of the receiver region of a
i sti di A 24t Qo b ARe s Hondy RaRg 5 LRBIGY radumad by
axtraceld.ul I on)_ transmepbran egi ons, and hi ati di ne ki nase region.
As such ﬂaﬂrﬁ%glxlgef%%g%%?nu‘zﬁbfg %Ri,{li‘%rf&%rrpl e( a receiver region of

hi . si di ne kinase~proteina derived from m croorgani sn(e_g. arecei verregi onof
hi st 1 di neki naseprotein 20 derived froma m croorgani smsuch as yeast, 8.

coil) a icularly receiver region of histidiae kfnase protein
Coded im&b‘%ﬁé&%g#??/e f?’fﬁﬁﬁﬁi{ﬁrhg‘g%ﬁﬁ (e. g. the anino acid
sequence repr%srgnt ed by 580Q I D .No: 21), receiver region of histi$ine kinase
protei n coded ‘ts TERKP FETR AR 9 FhiPobynuglesictde, comprisitrgragi on of
hi stidin i nase, protein coded 31 in RcsC gene, which is a hybrid sensor
of E edt cl&ﬁ?a%]d%é)‘l",eﬂe%ﬁ‘? qagqfing #fy amino arid 1semenge £+t keani no
aci d seguen represent edb 8Q ID No : 22 ] , receiver region of histidine
ki nase 3{%@%%53&@%0@%@3 AR RXRRARRAON VesStor of aRolvrupicelide 5
fisgjon yeast. (.Shieh C .,et al. , GeneDev. 11, 1008-1022(1997)1. In the
abo 2 r‘ﬂ)/%rdisﬁ?é‘%ﬁ%’&jﬁﬂé@d&%e@% ePFORiAYAN aBine dcldsequengee t he
regi on \[,)arﬁeiﬁent gi‘ﬁr m nal I%edowns_t ream fromthe particul ar transnmenbrane
regi on WHi rreSYECkiBiRblosygtaesdsanzymemaphesonatruatadaeeerding r egi on
of the gqytokinin receptor. Said histidine kinase region typically has five
conserv ﬁo?PPgemﬁieﬁa&r%eMwmm Epzt eganple Mebecubadescri bed
in Annug_lé' Revi ew of Genetics 23s311-336 (1989). Hicrobiol ogi cal Reviews
53(4):4 PA’@@@@@@‘) edddion. writtepoby3d. p43amboeyk, aBd, the, |Fitsclxanpl es
of the region_ includes a region having the am no acid sequence from am no
aci d nufb r~-5m1@88'4@:am¢§1{mdam&cdd Erysique rchoep ileatmratbiy S8Q | D
No: 4 in a case of AHK2, a region having the am no acid sequence from am no
aci ¥ nuf&&88450 to 700 anong the am no acid 20 sequence represented by SEQ
ID No: 6 in a case of AHK3 and a regi on having the am no acid sequence from
ani no aci d nlgselesxe vyecans fadhepasdinbiost calls teediranstmrmesdnt ed by
SEQ ID No: 2 in a case of CR81l. Receives regions of the cytokinin receptor
" may i ncf@FeeB5mPRe . dpfeneadentivigrenl ivatingevedtorslivieidh reretakiyi on and

t he 32
genetic information possible to be duplicated in the host cells

and further are possible to be isolated £from the host cells and
20 purified and may have detectable marker. More practically, in
the case of using bacteria such as E. coli as the host cells,
for example, PlasmidpUC 119 (produced by Takara Shuzo Co., Ltd. ).
Phagemid pBluescript II (Stratagene Co.) and the like may be
used. In the case of using yeast as the host cells, for example,

25 Plasmid pACT2 (Clontech Co.) and the like may be used. In the
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C-termnal end of the oytolsinin receptor. Said region having three
conserved notifs which era common to generic histidine kinases as descri bed
in Annual Review of Genetics 23:311-336 (1989), Science 262s539-544(1993))
and the |like. Exanples of 5 the region includes a region having the am no
acid sequence fromam no acid nunber 891 to 1163 anong the am no acid
sequence represented by SEQID No: 4 in a case of AHI C2, a region having

Lhe am néasdick SMA (ELAKORENLH aF e THE cdfifs | Ordf 18, a0pg, e am no

aci d sequence represented by SEQID Nos 6 1n a case io of “and a
regi on ] disnta %-fhé_ﬁ%l 1 i u 1038
anong twgﬁﬁno aci?t(rjaés]g‘auence rep%%%%%%ﬁﬂﬁﬁ%:%%%@éc%e of
CREl. | j 4 d i j.ai e, a
Carfbi) 4400 soquBRUaSE ERUICYEMAnIGH UL B BB oL LM FAGITLE .

region which is a part of any of "the extr r

gi on | any ey o g B
Y ansmorria sl s nteled ) R G bk BRRY A ePi BT e gEReE

t ' the histidi Ki i.on. Said
enstr aoaR e BRI A dihin s b6 AT ORR e HRCn 1 ee

t oki i 0 d, CREl as_described in Plant cad
Chi 1 pryasas gt S £3. 0 o finde SRS REH he regi on

i ncl udes a region having the am no acid sequence from anm no aci d nunber 259
to 536 anong the ami no acid sequence represented by SEQID No: 4 in a case

f AHR2. L i Wy I 5 f ) i d nmb
120 to 306 anshoopne¥affon Vectlxpnbeflbls 20 SRRERE At P SIaRefdo o o
. . . h . . ; .
nci d nasombmaFRg 9% et Uit uEp ATl g nt e End AHIEATUARTR SEQ | D
No: i o5 I leotid i Si I id
seqtEnc S EEE ot ndo oy ¥ BRREE Kot Foiy, Profals PRicESR it ni n

t . t t b tiyel [ I | eot.i d

noodi ndnERbrad A 8 bHPhEERF yLFR RER ¥ Srkgtlased vBRSRRY +octif or
transme rqg_%ahegégﬁg ‘9‘;]5#%'? ]g%t o&ai a rgag‘eg_%lora hi gt iagi ki nase regi on of
the Cyt ORIl aiT Tew ¥ FREA e cPEpriRing d pHELRR SRAYEILR e

tein_ ~0ini t h I l,eotid b ti ti gi [
Pechni qoacaglad’ph" Brage! et Bamtnnes of £5° | rbrR LR B reotRiPR S o the -
m ddl e while.using a proper |linker so as to, prevent frane shift.
et denEaPioRtBy a6t 3 ol dna.; 0 Bine F160 A the, hosERsthe In
pgfi?ﬁgl eo ?51; encodi%:I t he- ext racelgl ul sr-regi on of .'?he I(:yt oki ﬁi n receptor
and raﬁsﬁéﬂ‘g Qﬁe‘“F'BBFgmsan eXREeEHLoN YeRtPE RS BLD1IG Lo (RXDRASH | cot i de
encodi n %Lhe 23 extracel lul ar region of the cytokinin receptor,
trans me%ﬁ IRuclegtide comprdsdpgoR Ruslestdder sequenas anaadagiamse
regi on of .the cg&oki nin receptaor, Theﬁgl_v%__uci eoti des coding am no acid

sequencB8igP pALA FTRGRGE | A dde sTbe Pigsentheg)s engwreiina be

roduced 25 b nown. met hods. For angle) in the case of production by 34
P gosi cgli( may be constructed %% :ir:rgte%rating a promoterpwith the Y

aforementioned vectors in the upstream of the polynucleotide
20 comprisinganucleotide sequence encoding an amino acid sequence
of the cytokinin biosynthesis enzyme in a binding manner of
enabling to functionin thehost cell. Inthese cases, thephrase,
"in a binding manner of enabling to function®, means that the
polynucleotide comprising a nucleotide sequence encoding an

25 amino acid sequence of the cytokinin receptor or the
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PCR, at first. the oligonuCieotides (5 side prinmers) having the nucl eotide
sequences of 5 termnal regions of respective regions to be anplified and
ol i gonuel eotides ( 3' side priners ) having conpl enentary nucl eoti de
sequences to the nucleotide 5 sequences of 3' termnal are designed and
synt hesi zed. The priners map be oligonucl eoti des of about 14 nucleotides to
about 35 nucleotides in general and are preferable to contain in the 5

si de of polgmUdlBRItS.dd Fuipralsiely & ANE dRGHEIdd %ﬁﬂ% e at the
time of'ligating the pol prlljucl egﬁ dss anplifie8 stf%yﬁe P R'éjf%gg%e anot her

0z thesamitloyadtlesbidence by P cFtokindB) b¥sLPALhES1B" EREYRe 2Nkhd he CDNA
library as a tenplate, anpiificatioa reactions nmay be carri out Is the

convent ithea prioRibtielrO AreO bonded 9o H Qudit-deyy Eﬂéeggoﬁ?gaxl%niééﬁéee”p' ate to

be used in the case of producing the poipaucl eoti g amno 15 acid

sequeaegoipriiR ndd haethbykab i%igg{hﬁ bREohERY a&&em.?a R A% QASerde L NE

cytokinin zeCeptor or the histidi .nase region of the cy Inin

recept Ob£usnbl eytokeRMNA LbBEFLYLISE] Eﬁé‘ 56&@#&?&6 &é‘%ﬂ@.—ﬂﬂ&ﬁ% plants.

Also as the tenplate to be used in the case produci ng the

pol ynuehgehedel 960 ¥edtied®e @ndoidd nad a3 HARGS Hid %&ﬁgﬁﬁe\;%f Hﬁgg ons of

the histidine kinase, usable Iis the tota or c erived from

i Cr 007 @yRokAnAnARES $fh the i & BRYLIHL A the TV He1 THaddA RREUSRLSE! | 10

whi ch t he pol ynuei eot’i de conprising a nucl eot| ge sequence encodi'ng an am no

aci d seggepse grombtdRe mdﬂé\-afsyﬁﬁeC%i-?ngﬂéE q%@&éf&fé A Eddift s0n

pol ynual eoti de 35 conprising a nucl edtide sequence encoding an am no acid

o1 oducen acharir et LT R EhEUALTOE Al . B0, B SeTERRGIE,

produced according to the a i on a cefl

taﬁ?;: Rt R G S IR e %ﬁf?ﬁﬁﬁﬂ“%‘%??cﬁoﬁﬁ%ﬁﬁgl 51 ng
i i &Cepton o

bi osyat ﬁaié‘??’“éﬁgﬁﬁgffp? P P Eo AR oty éﬁﬁﬂpﬁ%‘*ﬁoﬁ%%ﬂ%ﬁ Hevant 1

quant (5t SREFPHT S’ BFEReRer? Yaal: e BT actok SBEAN H T o Copt or

quantity 'ul"ar Signal romthe C Ki'di n recept or
' f I d dbyt b -d i bed b
carri edtag PEgRGRSE, 2RTEERRnoR R, A5 Boup LR, & PhR%E: BRERERRFan oyotom
I gi [ h I df d ' f th f d
Cel . Th R CRERRL Shd e Qe+ JroFhe-ERaRCY HEIRERRAT o itRiot | on

cange geLer 1,989 1+ may be prepared by a conventional genetic

engineering method [described in Method in Enzymology 101 part
{p-192-201) by Ammexer, et. al.] from ADHI promoter (the ADH1 - - -
promoter is available from the yeast expression vectoxr pAAHS5
which contains the ADHI promoter and its terminator and which

20 may be obtained from Wa;shington Research Foundation). The ADH]
promoter is included in US patent application number 299,733
of Washington Research Foundation and in the case that it is
used for industrial and commercial purposes in USA., it is

required to obtain permission from the patent holder. In the

25 case of using a plant cell as the host cell, usable examples
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by enpl oying the quantity o the cell growth of the transformed cell as an
indicator. Alternatively, a regulator (and/or a 20 nediator)) which is a
downst ream si gnal transducer in the so-called Two- Conponent regul atory
system can be additionally introduced and expressed in the host cell Cad

t he expressed system nmay be used in the intracellular signal transduction
system Usable as the Two- Conponent regul atory System for exanple, are 25
Two- Conmggreca itopaduinet syntBysi e eh zytie $ERe IN0S) prodot¥PfanbcBdpinet Nyl ene
receptors; BTR, 8TR2. $RS1, ERS2) and EIN4: present in Arabidopsis [Chang
et al . (eySdhesdis @62yme JeheSUors) pHoioter, diGasl i flower BOsRAESy 268
1712-1714 ( 1995 ) , Sakai et al. ( Plant Cell Physiol 39 r 1232-1239 (
1998 ) I Cad¥)Aidditiiviedl (19§ promotekynat CaMy-SetOvile398 BlofoPéRSSad e [ Ur ao,
Plant ell il: 1743-1754 (1999) I. As the host cell to be used for

product ittwa afikeich a transforned cell, usable are host cells unproved as to
have histidine kinase activity lower than the intrinsic histidine kinase
activity of the host cells. For exanple) it includes 1o the host cells
unproved as to have histidiae kinase activity lower than the intrinsic
histidine ki agaetaelr,vithy thle dageNes! 1atlelgratity & g RRRIY-t YL Of

hi sti di ne ki nases. The phrase) 'histidine kinase activity |ower than" neans

that t heompaaking #huehbethhe sdquiinddeh688A§ anf 4R{kb igiiﬁi asddlue (the
active 15 site of histidine kfaase regions having histidine nase

activit pF theAzRtbkiaidoirddedtioduer al BRIt IRt 1ide Qa‘odﬁ&%:}%g d egions

having a reception part) is decreased. SuCh I nprovenents’in t host cel

My pronueeedtsBangequentlee eﬁ%ﬁ&izngy 2@ alfcC ald1 rs%%ncq]gﬂfigﬁ?g the

nmor phol ogy, change of the shape, change of the quantity

bi osynt BeEokiAAnS BQSE%‘E}:SQEBOHHQ%? ggﬁsgeﬂvw@oﬂ %ﬂﬁ%}ﬁ lq‘gal,j{:%?g ﬁgabo' i'sm

of specitic conpound In the trans . More par

fol | ow ' s 99124 b
ol | owi Pﬁoﬁbtarrbdé\mtee Eo%ur?duomtgﬁoéilc‘ﬁ%,s%éﬁé L gﬁé&% e

exenplified: a strain obtained by defecting t n 5 the

pr Ot &1 NeBARAg1hG% RIHPbLELAE EReRRUINASa L Bh diL R do3d sadiffg®d from

t he buddi ng yeast such as Saccharomyces cer strae and t S nce the
strain j eQ{£6i! E%é&. [ ' ' | Sid i
Sacchar g?ryggé cer ev%ig?'%re],fjet r‘lé:“'zlc‘;a}"‘ne ﬁéﬁﬁﬁl&%ﬁ%?&%&%ng &i st ence
or Lhe flienbbtiag! sbifienck bhabaihy' Bh SdNB! ALAANIANELLIL YO lle"e

trans ce

cytokinin receptor expressed int ornmed cell" "Dy Using the quantity
o e EPLbIBTH L S el Al e oo el B il b 011
Phics qooac: REgmPEer ofadothe pofftudbbtihd colpkiRthar y ButieONaas The
S| HathafiRal MbRSg MR IEhELA' sBHORKER, Be'ehn By ESREY 0Ll
Ccpt oki NE8cef¥SFRCENQ bolliaud et iﬁtee@or%r{’éiﬁ'g I Waoleotide saquence
encoding an amino acid sequence of the cytokinin biosynthesis
20 enzyme 1s inserted in a manner of enabling to function. For
example, the aforementioned plasmid pACT 2 for yeast comprises
the ADHI promoter and therefore, an expression vector pessible
to express the polynucleotide comprising a nucleotide sequence

encoding an amino acid sequence of the cytokinin receptor or

25 the polynucleotide comprising a nucleotide sequence encoding
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an exam aee substaaoe into contact wifh a-transforned yell lato which
apol ynucl eoti de conprising a aucl eoti desequeace encodi ng an am no acid
sequence of a cytokinia receptor and a ao pol ynucl eoti de conprising a

nucl eoti de sequence enoodi ng an am no avid sequence of a cytokinfn

bi osynt hesis enzyne are introduced include a nethod for culturing the
transforned cell in a culture nmedium Containing the exam nee substance. In
order tmaminocathd $e@ieics GEthel d3téReniR diM R HdL 14 683 vAleC 180
usabl e: liquid-phase culturefor culturing the transfornmed oelil 38 i
liquid easke soech lae 206l 945 0f CTowbesie Col § Un fb@rcgﬁlgﬁy‘géggdtgg
transforned cell in a solid culture nmedi um produced by addi ng agar or

li ke to Xrwedtiing dheupblyfuabdbtite TEGuseNEERG L '
substance in the cul tEr e?ﬂrredi umi s aboulfg 1n ??gegggfﬁgﬁ% %gg%ﬂ&@

pref er aldncotimy dd) aaiincd adhieUls wEMo£TRReC hNPel ro£xanpl e)
1 hour to 3 days and preferabl ye ﬁo&rlvg tg g ﬁg;%gﬁﬁ%‘f‘r%?mb%t{’ﬁe"f

abovs. desss ipbachiciso Sl co 181y 81AAcREot e HaTILAXe UnlBhERGS! ! Ul &

signal transduation fromthe {o cytoxinin receptor e

t r ansf ozipdmeabl a8y b2dtn AL NEE %}Wﬁ?@frﬁg%z g?%%iﬁc'%or ,

theaetivity of the exanl nee substance to cont t oki ni n

nmay be b \hAhs tBden Mtwlﬁgy,pgﬂoﬁrﬁgﬁhé; rs)pig%‘f?}e%%% using a 15

transforned cell of the present i1nventio hed cel |,
wherein growh of said call is directly controlled by intracellul ar signal
transduction fromthe-cptokiain receptor) produced using TML82 (sl at D)

[ Haeda 49! MlodulsHide oS %%Q,ﬁ%jl a SLNL genetically defected

strain in which PTPZ 20 Tyrosi ne phosphatasa gene (ota et al. Proc. H A

Scile USH) 89 R2amsfainiel!8821) th b8 hoba oLl Cerl ﬁ%%gétixg@ﬁ%é%e

activity of controlling biosynthesis eyt Oki niln ne sing; as
Ul 1 Ur o gt B pAuseAy L Poakfal e SoRit N Sed Muk el o R SRty |
Ul t ur o gl BOE 813 BF A0 PoRpHhERophY mihodt AT e et (P Thi ch the
chang: e o B SO Ao S AR N AT BR110 B aEPE88 R ance

W th o Sar et eade RIaRt dds bl ML TR AT RER LR, bR G o
SubE) ante e SHERAELA WRILRUIRY B6" B, BRUR Beiari MR Cyt ok ni )
the trancpoibaltedubll chryiouigrigion) SHatantorom ond et
ecept ore L6HE, xBBRIP LR RRAING vieoBR BHAE At P8 YSARE: | Mok ni n
recept OparfVbdtardy oRhmpi 895405 Fihid t@efgﬁgﬁg R )éaa,%('i:lheagtaim%r%es ,

Schizosaccharomyces and the like, As plant cell, examples are

n a

t he

20 BY-2 strain, which is a cultured cell of tobacco, and BMS strain,
which ig a cultured cell of corn (Black Mexican Sweet), and the
lixe,

As the method for introducing the expression vector into
the afoxementionedhost cell. conventional introduction methods

23 are employed according to the host cell to be transformed. For

26




15 conprising a nucl eoti de sequence encodi ng an am go aci d sequence of a
cytokinin receptor may be cultured in DODU + Gu culture nmediumw th or
wi t hout the exam nee substance. la a case where the exam nee substance dose

not affect growth of the control cell, the exam nes substance may not,
directly affect signal 20 transduction systemfromcytokinin receptor. As a
control to verifp that the change of cell gromh of the tranafozned cell is

not resudxample onmdthe idasefof heinge Batteriabakatse Wekthcallecise
somewhere not involved in biosynthesis of cytokinin nor Signal transduction
from cytaiidxrementeioepd expHdbad oSyt t &) ni@y babikersahbuacthtd aChbsH! €

medi um cont ai ni ng gai actose as the carbon 40 source in place of glucose)
such as dlUby Employing a edvenmtionalointichlagtibhem@xaBuaggcEURst ance.
In a case where the exam nes substance dose not affect growmh of the

control medlciwibhidridemtithodarndanbhect apoiatiohied HEddRYriptgaf f ect
sonmewhere 5 noti nvol ved3nbi osynt hesi sof cyt oki ni anOrsi gnal transduction from

cyt oBi niin r weePéOnlarelohtng " (by @?S%BQOBK}@E.”&@O&BW%&%&?&l _of the
of sai

present invention (that is, a transforned call, whereingro d cell
I's di rec@ds9)conholthed cle! B WRUnAC YeladtansSial el qdianggiget i on from the
cytoki nin receptor}produced by enploying fission yeast as a host cell, such

as a Phummldeadﬁﬁeeagdoweaﬁar.ﬁsfbaiﬁ&m&@é& Eﬁ@o‘i{l%etﬁ'@s{i ssi on

yeast may be observed with a mcroscope. 1 n this case) when e exan aee

subst anes:liisbpdfpd oy nige st Eﬁaﬁsﬁsgﬁtﬂﬁohhﬂ@l(ﬁg%&ﬁée&;b?fén%% und 15

capabl e of changing fission and propagation of t transf ( can be
eval uat @b .35 baseubsh a8 A GetheaaCt bk tief! LOUHL KalsR0oPi WSHY hesi s of

cpt oki ni n~ as conpared with fission
10 aplantcell as a host cell, the aforementioned expression vector
may be introduced into the host cell by a conventional
introduction method, for example, Agrobacterium infection
method (Japanese Examined Patent Application No. 2 - 58917,
Japanese Lald-Open Patent Application No. 60 - 70080), an
15 electroporation method into a protoplast (Japanese Laid-Open
Patent Application No. 60 - 251887, Japanese Laid-Open Patent
..Application No. 5 - 68575), a particle gun method (Japanese

Laid-Open Patent Application No. 6 - 508316, Japanese Laid-Open

Patent Application No. 63 - 258525).

20
A transformed cell in which a cytokinin receptor of
partially transmembrane region-deleted type, i.e. a cytokinin
recéeptorof atransmembranequantityvariationtypeis introduced.
will be described below.
25 A cytokinin receptor to be used in the present invention
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and propagation of the traasformed cell in a mediumto which the examnl nee
substance is not added. 20 Furthernore, in the ease of using a transforned
cell O the present invention produced by enploying as the host cell an 8.
eoli defective in RcsC gene into which cps-i.acZ is introduced, the X-Gai
coloring map be observed in an agar culture mediumor a liquid Culture
medi um [ Suzuki et al. Plant Cell ahysiol 25 92: 107-113 (2001j]. In this
case, Wiglhidldsy ' 4 tains the exapines, substance, the
exam nes su sta%%ewggﬁgggggg%?%pg?ggﬁée%?ﬂbs &Po??ﬁ]aﬂgf‘if‘h’ée??ﬁﬁg? or ned
cell capeaqv Lng.the.actiyvit f_cqontrolling
at i‘éé.'@f[: %@irﬁnﬁﬂ%‘ﬁgﬁ% Pg%l?ﬂ bc% &FFﬁgth‘?M tﬁ'ba%?"ﬂ"riﬁ

bi osynt hesi s of cytokinin, as coipared 2f or med

L1 | | 1.0 t i, dded. T, tivit
of the SREBCLALES (M0Raln1 33 & rAR3RANRE b AR e e Kt s e ara i Can be
det ect ' t | O tivit f. t ' bst .
The act it oS BReEBne e Ryl cEhri Rt SRy SeaPRrTe ake Bongr RS 1 or
th I ' duct i h f ti d t hod f | yzi th
acti 51t hebd b B RO ReRAR Fetied G SERFREAAL S s AR

| uat i .of t tiyit f L1 15 bi t hesj f t oki ni

be baced A Exeb Dot IBerPfn athy FhonBheasgant A58 Batatahces,
whi ch arge oht ai ned by C ri son O-I: thﬁ'{eXi stance Qr the quantity of the
[ nt r acel Oy MeABR PYEPRARIN AEGHPEORS hAVIng AR EMAnP/BCH SRAESERS | er ont

exam neg_s ances, .the exgmi nes substances are _typically 20 utilized
i ndepen erﬁl&)}tﬁ%#ﬁ;’r@fﬁ' % ATeng qreanians %Q%aﬁh‘%ts#‘@a&"!‘r one of
nor.e .exam nes _subst of controlling

}oir]gs;\r/l\f ﬁ?ggqegc&ataﬁeo Brd; %:eneraffxgecsaffesd ra]a?ts%c talsvtl\r:i.l\fd- type cytokinin

10 receptor.

Such cytokinin receptors of partially transmembrane
regions-deleted type are cytokinin receptors whose
transmembrane region structure may be determined by employing
structure assumption s-oftware available in

15 http://www.ch.embnet.org/software/TMPRED_form.html and whose

transmembrane regions are partially deleted, for example, in

"1 to 2 sites, and are less in numbex than the number of the

transmembrane regions of the natural type cytokinin receptors
{i.e. natural form).

20 More particularly, examples of such cytokinin receptors

include a cytokinin receptor having the amino acid sequence from

amino acid number 196 to 1176 among the amino acid sequence

representedby SEQIDNo: 4 (2 transmembrane regions); a cytokinin

receptor having the amino acid segquence from amino acid number

25 50 to 1176 among the amino acid gequence represented by SEQ ID
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Mor eover, a substance with the activity of controlling biosynthesis of
cytoki ni n maybe searched by sel ecting substances 25 having the activity of
controlling biosynthesis of cytokinin 42 based on the activity eval uated
by the aforenenti oned detection nethods. Further, a substance sel ected by
t he above described 5 detection nethods may be utilized as an active

I ngredient of a plant growth regulator. The plants to be the objects to be

docor at 108 ) 4t S efloRRE R BB 3. B S rhR3HR ReoPaFpe) Paytads”
Fibrous Sftbapiaty 1.8 Alierdey d-8h SpfRe SHEhERE, 32 s 1835 sMSagencr a1
A s o Al

_ _E Leullu . lcul tu X I
e Ok s SRR G WpBEain ond of & prurality or Aminehe1ds”

are deleted, substituted or added, for example, cytokinin

receptoxrs having the amino acid sequence derived from the amino
acid sequences in which one methionine is added to the
10 amino-~-terminal and the like.

The DNA coding the cytokinin receptor may be constructed
as to hold transmembrane regions in a less number than the number
of the transmembrane regions of the natural type cytokinin
receptors by partially deleting the transmembrane regions by

15 a conventional genetic engineexring technique.

A transformed cell in which the polynucleotide comprising
a nucleotide sequence encoding an amino acid sequence of the
partially transmembrane region-deleted type cytokinin receptor
and the polynucleotide comprising anucleotide sequence encoding

20 an amino acid sequence of the cytokinin biosynthesis enzyme are
introducedmay be produced according to the aforementionedmethod,
"Production of a cell that is transformed with a polynucleotide
comprising anucleotide sequence encoding an amino acid sequence
of a cytokinin receptor and a polynucleotide comprising a

25 nucleotide sequence encoding an amino acid sequence of a
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Usable as the solid carrier to be used for the fornmulation of an
agricultural and horticultural agent are, for exanple, claps (kaoiinite.

ki esei guhr, synthesised hydrated silicon 25 oxide, intercal ated clays,
bentonite, acidic white clay, and 43 the like), talc, other inorganic
mnerals (sericite. quartz powder) sulfur powder, activated carbon, calcium
carbonate, and the Li_ke), chemcal fertilizers (amonium sulfate, ammoni um

phosphat | ' e luny chloride, urea, and the 5 like) in
finely pgo‘%\dt ere s%geg%éﬁi%sbg%est ate and usable as the liquid carrier
are) for exanple, water, alcohols (nethanol. ethanol and the |ike), ketones
(acetone, nethyl ethyl ketoae, ayl ohexanone and the |like)) aromatic

P Do o SRR o R BN TR YRR Do ¢ e
(oo SR EPed s A R B I ES 202 2, Lhe LK) e oy
R £ e T3 AR B DR et R SR ELAR 7,
BRSIAI t RN R R T e o MU G S U R

o1 ol 2 A e HaReaES Y R FaRebiag . « FexhrResbRMnG! et

auxi liar ents for the fornulation of agricultural and horticul tural
agent s, ’%/%@g?’bs zﬂffet%’ﬁ Wkﬁ%ﬁe&&?ﬁ?§ rapohdptpdingkinagenregiensei n)
gel ati n,oégagol saccharides (starch, acacia, cellul ose derivatives) 44

al gi ni PARIR Eerertryn; andi8rTeeR 1 YR% TegdAnctex @ highidtae zed

wat er-sqQl.uble p nmer, ol y(vinyl alcohol), polyvinyl pyrolidone),

pol Pacﬁ?ﬂ%&a’o%/e “I"rﬁé%/ %ﬁ*fé—‘;iwe&W§%iuﬁ§ers such as PAP
(aai dio istorg{é) I Sq-éhos hate),. HHT (2, 6-tart-butyl-4-nethyl phenol), BHA
(2-13-t &%% ee'tyl-% t nate transmemhrane xegkons ojard Hhephatic
acids, aljphatic acid esters, and the |ike. The substance with the activity
of cont tiging Jdnash Fagisn hpmngenecum ke (neoangfhex | and sthend 1o
horticultural agents is used as it is or diluted with water to carry out

t r eat nefiegedvahEegiemtar theis tidine kppagerhekrrogeneoys tosthesrl | over
and fruit parts of plants by spraying, for fruits by inmrersion, sad for
fruits BRSNS cEPropxanplep| the céqd@ma—rtém gysckinlnssgceptortmaybi ect

plants to carry 15 out the treatnment once or a plurality of tines.
13 have sald extracellular region, transmembrane regions, and

higtidine kinase region derived from a cytokinin receptor
selected £from CRE1l, AHK2, andAHK3, and have the receiver region

- derived from the osmosensor SLN1 in budding yeast.

20 The histidine kinase protein has the following sequence
incommon inplants, e.g. higherplants, andmicroorganism. That
is, histidine kinase protein is composed of an extracellular
region, transmembrane region (generally about 2 to 4), histidine
kinase region bhaving histidine kinase activity and holding

25 Histidineresiduetobeanactive site, andreceiverregionhaving
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In the case of using the plant growth regulator for the purpose of
suppressing the dropping of fruits, the plant growh regulator is diluted
with water and the resulting diluted agent is sprayed to the fruit parts
and breach and | eave parts before 20 harvest. In the ease of using the

pl ant growth regul ator for the purpose of suppressing the ball dropping of
cotton) the plant growmh regulator is diluted wwth water and the resulting
diluted agent is sprayed to the balls and stem and | eave parts of cotton a5
bef or e hareeeptief paThefprantPhesbReryk ireun transier QQ}éiqﬁ;
treatment of growing plants or of pleats after harvest. The appil cation
anount aipalreicdstdresiduento e arackiyp siteontMbFRERPARYETHIRR | s of

oytokinin in an agricultural and 5 horticultural agent is generally 1 to
8000 g pertokimdat aecepdiorhoudh lis preieraidal e mgﬂbfrﬁ??er}”éia]aﬂ% of the
agricultural and horticultural agent, the tinmng for the treatnent, the
net hod f@igifdte thheattransmenteane @egionhe ma&wmﬂ;swwéﬁ&ﬁ%‘tt pl ant
to be treated. Also in the ease of using the plant growh to regul ator

whi | & digesfiiong ddee ider@endved vExtam thendldaptslonl HYpm oF FHo s
generally 0.0001 to 1000 nM and preferably 0.001 to 10 al though ft is
changed wiapaitdting whetdss st cradedver apdions ;are dexived ($EMt&ral agent,
the timng for the treatnment, the nethod for the treatnent) the site for
the 15 tHoatimEtie kindsé protejiacthat e iifderentrizontypaet theEeEmess t ar
given era fornul ati on exanples of an agricultural and horticul tural agent

pr oduced-ys¥Ai b Usdepeer W th the activity of controlling biosynthesis of
aytokinin and used as a plant gromh regulator. The parts is the follow ng
20 descri pti orefid hmesbepdels Senotles téceixer sceglori ofit theor mul ati on
exanpl e 1 Ahydratingagentwas obt ai ned bysuffieientlypulveriaing andm xi ng
50 B3t SscRimérSLbpheegtokininnreceptor tty bave anfuncting breredyhitdesi s of

cytokinin, 3 parts of calciumligninsuifonate, 46
signals transmitted from the histlidine kinase region and
transmitting them to the next step and any of receiver region
may be usable as long as they can complement or improve the
intrinslic Functions of the receiver region of ahistidine kinase
15 protein comprising the homogensously derived extracellular
| region, transmembrane regions, and histidine kinase region.
As such a receiver region, usable are, for exampla, a
receiver region of histidine kinase proteins dexrived from
microorganism{e.g.areceiverregionofhistidinekinaseprotein
20 derived from a microorganism such as yeast, E. coli) and moxe
particularly receiver region of histidine kinase protein coded
in SLN1 gene derived from budding yeast (e.g. the amino acid
sequence represented by SEQ ID No: 21), receiver reglon of

histidine kinase protein coded in Chey gene derived from

25 Salmonella, receiver region of histidine kinase protein coded
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2 parts of sodium |l aurylsulfate, and 45 parts of synthesized hydrated
silicon oxide. Fornulation exanple 2 5
Ahydr at i ngagent wasobt ai nedbysuffi ci entlypul veri zing andm xing 70 parts of a
substance with the activity of controlling biosynthesis of cptoxinin, 3
parts of calciumligninsul fonate, 2 parts of sodiumlaurylsulfate) and 25
parts of synthesized hydrated silicon oxide. 10 Formul ation exanple 3 . An
enul si on agent was obtai ned by m xing 40 parts of a substance with the
act i vi t im dtcs®drgenst | wind.chi ésymthﬂmkg sfensanREnEn, calhdfaedn T, et
pol yoxyet hyi ena sorbi taae nonool ate, 2 15 parts of C 4C (car boxpnet hyl
cel | ul oak) ,Natulré2 369 2420245t €49944 vet gputhe raming agid seqy m xture
to be 5 dimor smaller in the particle size, __ The present invention nakes
it possikbpresenpedbiyREQIDNo: 2tk DeaeivesmeddonadhRigtining kdpdfe ni n
receptor and a cytok~n;n biosynthesis enzyne. Further, by using such a
t ransf oppedednl todad in Phksigime tvelevanticte onlh YR %Kﬁg‘r ®f t he
activity of controlling biosynthesis of cytokinins. Furthernore) by using
suchs anfasslipaiyexst (Shdeb; JCs goati biGenePaw. pi ok098- 0RAHRAP Tk qui ckl'y
findi ng substances having the 47 activity of controlling biosynthesis of
cytokinins with small anobunts of sanples. EXAMPLES 5 Hereiaafter, although
the present invention will be described in details with the reference to
exanpl es, theIpr eE@ibove £iisi dine&insseakegiensr o€t the tay gl xanpl es.
(Sxampi e 1) Preparation of a pol yaucl eotide conprising a |0 nucleotide
sequencgegeptdrigapineiiude s tegéqnanoesarit 8-toroknalAyrdesaptreamd
preparation of an expression vector of thepolynucieotide(Partl): production
of Ar abi g@ioni TheDsitdgalarhtaspshemiREe ctegliony Wdals I8 Yhamedhsi s
t hai i ana ecotype Wassi |l ewski ~a were

10 C-terminally downstream transmembrane region of the cytokinin

receptor. Said histidine kinase region typically has five
conserved motifs which are common to generic histidine kinases
as described in Annual Review of Genetics 23:311-336 {(1589),
Microbiological Reviews 53(4):450-450(1989), Sclence

15 262:539-544{1993), and the like. Bxamples of the ragion
includes a region having the amino acid sequence from amino acid
number 587 to 844 among the amino acid sequence represented by
SEQ ID No: 4 in a case of AHK2, a region having the amino acid
sequence from amino acid number 450 to 700 among the amino acid

20 sequence represented by SEQ ID No: 6 in a case of AHK3 and a
region having the amino acid sequence from amino acid number
449 to 714 among the amino acid sequence represented by SEQ ID
No: 2 in a case of CREl.

Recelver regions of the cytokinin receptor may include

25 the reglon existing between the histidine kinase region and the

32



15 sterilized with 70% of ethyl alcohol for 1 mnute and were further
sterilized with 1. 5% of sodi unmhypochlorite for 10 m nutes. The resulting
seeds were well washed with steriiiasd water and then were cultured for 2
weeks in GMculture nedium|[4.3 g Miurashiga and Skoog's basal salt m xture,
1% sucrose. 10 ml of 5% MES-KOH 20 (pH 5.7), 0.3% PHYTAGBL~ (gellan

gum (SIGVA)] to obtain 5g of the plant. After the plant was frozen in
liquified nitrogen and physically mlled with a nortar and a_pestle. The
resul ti Ggterhiadlpenduet Hes ewsQtingn rerertar SAit maeie PVHRYDf an
extraction buffer [200 M Tris-HO (pH 8.5), 100 nM NaG, .10 nvl BDTA,

0. 5% SDEhréd adhsemeedapotifawiich A%e GPINOR YMaRRerifphis %ei ng

m xed by a Vortex m xer, the resulting m xture was m Yed fugﬁfr ith 10

n of chkénaBesnasadescrijbeduin Arnual &PW% Genatiers 23+ 'i3r3\t’¥ga|
separation at 10 , 000 rotation for 20 m nutes. Tha recovered aquefous | ayer
was ni x¢d9@syh Ecikngei262 HE3ToitehtInd] orend the 3tkes (Fratpies ©
concentration, left still at -80C for 3 hours, thawed and subjected to
centsi f el rerben dncdudeis 4 Feglon kavingthepnanbao Al ssquenredilt o
precipitate. The recovered precipitate was dissolved i.n 2 m of TS [ 10 nM
Tri s- HCamiad @ci@ numbErmEsHDE) 1163 emead thehaninoaeith SAULRED il of 3
M sodi um acetate (p8 5.2) and 5 ml ethanol and subjected to centrifugal
separ at ir@priezented/ by SBA ID No:pdethph tcase HUAHKRS., atregierdgiiig e (R\A)
was subjected to treatnment with OLI GOT$7C'~ dT30 super (oligo d(T) Iatex
beads) @NepaRin&esld Saqupnctctmn amd noRMNALA muathegt 246 HQ hogmamnss The
production of pbage cDNA library fromthe extracted RNA integrated with

pol YA Wathe: aminedacit seqgbopcagrdptesEded IyNtSRG 1P Nor fSipnaa KRS Co.)
according to the instruction. The potency of the produced phage cDNA

| i basxq o aHRB0and W& d¥ildn BAviBgate ampindragial sequense §Xem| IMRY cot i de
conprising a nucl eoti de sequence encodi ng as am no acid sequence of a

cyt ok3nideIdraiber 7&0teLoparatongthé aminnachd seavense ¥eprsented

pol ynuci eotide (Part 1): production of DNA probe of CR81 The PCR was

carri ed wptsEmOWNOY TARARA dasel AE- CREX { hexnost abl e DNA

poi ymer ass) ( Takara Shuzo Co., Ltd.) and using 49 aphage soi utioa (about
1, 000; 000 PFUrmfaddiapivage £ Bvhdorh msgign ot ecytokimin aneans o flons a
tenpl ate and a pol yaual eoti de having the nucl eoti de sequence represented by
58C i D Noiamg NG dedior whlent igea hputinef haynofl hei extsagebledar
represented by 5 SSQ 1D No: 26 as the primers to anplify DNA. The procedure
Wi |ty she SeseindE thedaytbkinbal fecept SR windrdimsaias spnepar vegbynaddi ng a
reaction conposition containiag dHTP and the like to the phage 1,000, 000
pft and {$pRAEENHEEREEA £eghnbRefib2and eyl next! to tihe histidine

"kinase region and a transmembrane region secondary close to the
histidine kinase region. Sald sensor region typically has 50%
or more identity and homology between three cytokinin receptors
20 of AHK2, AHK3 and CRE1 as described in Plant and Cell Physiology
42(2):231-235‘(2001) and the like. Examples of the region
includes a region having the amina acid sequence from amino acid
number 259 to 536 among the amino acid sequence represented by
SEQ ID No: 4 in a case of AHK2, a region having the aminoe acid

25 sequence from amino acid number 120 to 399 among the amino acid
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|0 instruction of the kit and the desired DNA fragnent was anplified is PCR
conditions: keeping at 94C for 2 mnutes) and further repeating 40 cycles
each of which conprised keeping at 94C for 30 seconds, at 55C for 30
seconds) and at 6AC for 5 mnute. Next) using the anplified DNA fragnent as
a tenplate, a probe 15 |abelled with "P was prepared enpl ayi ngliegaprine
DNA-| abel | ing system kit (Anmersham Pharnmacia Co.). Incidentally, reaction
sointion ( 25 p.7. ) was prepared by addin .0 148 f dCTP to 25 ng
of anpl FeaEEnERATePRGRRAESA aﬁﬁﬂnﬁbaﬂ?‘ea&f’brﬁ‘ &ﬂﬁ%%fi‘%ﬁé‘r ﬁ&grr&ct ed by
the kit. The labelling reaction was 20 carried out at 37%4:‘S£r 10 nj nutes.
(8xanpl Eegiopr bawing e Aming A FRBISHS c"g"rﬂﬂ iWERP 2 I“é’fi&led’e
sequence encodi ng an am no acid secwence of a oytokinin recep ad

pr epar alPantef3%h amemde $hpoanine tafid segience EéPﬁﬁﬁ&PESfli b¥ é(%rﬁ) 1):
production OF phage oDNA C one 50 hol di ng CRS1 gene The cl oni ng of

desi r edNOREZ dana wasecQEr CBElout by pl aque hybridi zation using the probe
prepared by the exanple 2. Detailed description will be given below. 5

Usi g the phage cDNA |ibrary produced in the exanple 1 and according to the
instruction of ZAP-cDNAR Synthesis Kit. plaquawas produced. DNAwas

adsor bedon andt pod¥rnglestinpt EPMPrdHifnge 3p PUFISOF 19R FRIVERFS hen treat ed
with UV rays to be fixed on the filter. Using the filter prepared in such a
manner , en@oding anzaminm anld BRAUENGe ofiathe Hhimera TR S IRFRIESC i n
the presence of 6 x 5SC ( 0. 9 MNad and O . 09 Mtrisodiumcitrate) , 5 x
Denhar d'recepiteri may] del fongtrnctiedoby sFespaptistedy PSSy pyrrol i done,
0.13 eSA], 0.5% (wv) SDS aad 100 ~g/ M degenerated sal mon sperm DNA or in
DI G BASYcdgmmdiegtides encoeding each of the extracellular region of

10 the cytokinin receptox, transmembrane regions of the cytokinin
receptor, histidine kinase region of the cytokinin receptor,
and recelver region for the histidine kinage protein, joining
the polynucleotides by a conventional genetic engineering
technique so as to prevent appearance of any termination codon

15 in the middle while using a proper linker so as to prevent frame
shift. Incidentally, one polynucleotide may be utilized to
provide the polynucleotide encoding the extracellular regiom = "~ "
of the cytokinin receptor and transmembrane regions off the
cytokinin receptor, or the polynuclecotide encoding the

20 extracellular region of the cytokinin receptor, transmembrane
regions of the cytokinin receptor, and histidine kinase region
of the cytokinin receptor.

The polynucleotides coding amino acid sequences of the
aforementioned respective regions may respectively be produced

25 by known methods. For example, in the case of production by
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15 (Boeri nger-Mannhei m Co.) - contai ning 100 Pg/ m of degenerated sal non
sperm DNA, successively keeping at a roomtenperature far |5 mnutes two
times in the presence-of-1 X SSC f0-Ql5-M NaCl sad 0.0i5 Mtrisodium
citrate) and 0. S$ (vr/v) SDS, and further keeping at 68C for 30 mnutes is
the presence of O 1 x SSC ( 0. 01S 20 M NaC and 0.0015 Mtrisodium
citrate) and 0.5% SDS. (Exanple 4) Preparation of a poiynucleotide

conprising a nuc| eotide sequence cQali Qg i e32qU f a
cy{n(;ki nrﬁﬂr e%’ép'tgo?s'%ndt ga?’?%?e{"neo?%édr&ei(p%r ersys?'lr&ogn%\?elﬁ'ét or Ogaggn he

Phage GERA BAGHSEIAP RATAPI O ot L 08s Fegigi I repectibed! (N°
phage c¢ np as— a nplate and*a

ol ynucl eoti da havi ng the_nugl eof i sequence .r <] . LD No s 23
%cn)dyg4p699#lﬂﬁﬁe‘b? ibﬁggﬂDﬁi%ﬁée_ﬁr@‘t ES-&@&“F’S te %&S@ﬁrcgar ggbf‘ges ?r‘n’t“eiggt?}dng |S [E)

: as priners, avin ucl eoti de seque repr.

D Mo ma%aspfpmpélawm .HeDBPg:lPQ s erpern L 38, f@%&?%f‘%% The POR
was carried out e oyin rcul ase 8nhaace 0 rase agene
Cb.,5Lt§¢F“Pﬁcﬁﬁegge§¥tFgﬁméaﬁ&iFF@ngeé gﬁﬁgpggé'iﬁdgﬂéﬁﬁﬁng n %tg, and
30’ seconusness marbAoIL EPTIEIRRILde at ADI A SRGTSH AR Lo R 2l 1 1)
30 seco 1 ; : Idental ly
t he PCR sol ution 50 ~ was prepared b ddi reaction gsition
cont ai nBfgnasieot Geﬁh@lsi)qi’é"’-'ta&pwg ?@e(ﬂyﬁ%ﬁ%ﬁet ecﬁﬁgagnc%ﬁ one and
respective prinmer each in 100 ag according to the 15.i truction(g t he

S
kit. Th&'dwtde ef thePFimgRenL §iaﬁapwqwmrgﬁeﬁn&tﬂaﬂr?eﬁ‘¥“e“°°
usable at the time of ‘ligating the polynucleotides amplified

10 by the PCR to one another or these polynucleotides to vectors.
Then, using the primers and the ¢DNA library as a template,
amplification reactions may be carried out in the conventional
reaction conditions employed for the PCR. As the template to
be used in the case of producing the polynucleotide coding amino

15 acid sequénce of the extracellular reglon, the transmembrane
regions of the cytokinin receptor or the histidine kinass region
of the cytokinin "recéptor,'usable ig cDNA library dexived £from
plants such as higher plants. Also as the template to be uged
in the case of producing the polynucleotides coding amino acid

20 segquence of the receiver regions of the histidine kinase, usable
is the total DNA or cDNA library dexived from microorganism
prepared by a conventional method.

The transformed cell in which the polynucleotide
comprising anucleotide sequence encoding an amino acid sequence

25 of the chimera-type cytokinin receptor and the polynucleotide

35



(8xanpl e 5)" Preparation of a polynucl eotide conprising a nncleotide
sequence encodi ng an am no acid sequence of a 20 cytoklnin receptor and
preparation of an expresai oa vector of the pol yauel eotide (Part 1):
construction of CR81 expression vector After p415CYCl) a yeast expression
vector. [Munberg et al. Gene: 156 1i9-122 (1995) ) available from ATCC
library (No. 25 87382Z) ] was digested with a restriction enzyne Snma | and
then . 52 using T4 DNA |ipase, DNA having the nucl eoti de sequence

r epr esecdmprbyiss@ nixNeot idesdqubnaemsubdddnd an andmel acyd sgegquengst ed
downstream of the CYC 1 pronoter sequence O the expression vector p4l15CYCl
as to befi thegegtedihdnckposysthhois desimedapeolntrodncedanway bise
construated DNA was confirmed to be in the right direction and its

nucl eot predaegd awniing tafiheaiorembe tibaeducl Rendukt tam o8t €eddpr esent ed
by SEQ ID No: 1 by an automatic DNA saquenaer and then the expression

pl asmi deRdt e\ LRF crmidBw i apodymnual ecfbdaled eyl Singpaniciles tddea

pol ynucl eoti de conprising a nnol eoti de sequence encodi ng an am no acid
sequencgeqiiefice)riodiny At Gafiing aahd segqearce of @ cf tekinikpreseipdoxvect or of
t he pol ynucl eotide (Part.2): aloaing of AHR3 {AAF99730) cDNA 15 Seeds of

Ar abi dogaiisa podlynaitd edtaidedeonpeisirusknpeleetddst msquenes encddingr) of

et hyl alcohol for 1 mnute and further sterilized with 1 ~ 5% of sodium
hypoahl gai bRibher addTseduetce dlifcar eytokingns dddsymthesis lenzymedd Wit h
sterilized water snd then cultured for 2 weeks in GMculture nedium[4.3 g
| ~lurashi ge and 20 SkoQg' S basal salt m xture, 1% sucrose. 10 m of 5%
MES-KOH (pH 5.7 ) , 0.3% PHYTAGSL' x (gellan gun) (SIG ~JPa) ) to obtain 5g

of tlsa plant infhee1nieap! signeas tkanadoction gyistiemd meilevagdn tand
physically mlled with a nortar and a pestle. The resulting m?7.7,ed

pr oggict aximiadwiiitihba dexegideldubedowal 10 nml of as 2S extraction buffer
[200 mM Tris-HCL (pH 8_5), 100 mM NaCl . 10 53 mM EDTA, 0.5% SDS, 14 aoM

B- r osrcapt oet peaghlreaedt1@£0 thk Rikaetencef oer the ayamtiey X a Vol t ex
m xer) the resulting m xture was m xed further with 10 m of chl orof orm and

Vi gor oug h¥ ralie1199 23181 §Hh) St At dc ERGH [Fxidk) thesepslinin mécdftdifO
rotation for 5 20 m nutes. The recovered aqueous |ayer was mxed with LiC
in the eapeeRisedliPhéerifstdiribaided Ifpreducsdb theaibovs-deafdribed
manner may be carried out by utilizing the intracellular signal
15 transduction system originally present in the host cell used
for production of the transformed cell. The existence or the
‘quantity of intracellular signal transduction can be determined
by employing the quantity of the cell growth of the transformed
cell as an indicator. Alternatively, a regulator (and/ox a
20 mediator), which is a downstream signal transducer in the
so-called Two-Component regulatory system, can be additionally
introduced and axpressedin thehost cell and the expressed system
may be used in the intracellular signal transduction system.

Usablsa as the Two-Component regulatory system, for example, are

25 ‘Two-Component regulatory systems corresponding to 5 types of
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still at -80C for 3 hours, thawed and subjected to centrifugal separation
at 10,000 rotation for 20 mnutes to recover a precipitate. The recovered
precipitate was dissolved in 2 m 10 of T8 [ 10 MM Tris-HCL {pH8. 0 ) , 1
roM EDTA] an8 then further mxed with 0.2 nl of 3 M sodium acetate (pH 5. 2)
and 5 ml ethanol and subjected to centrifugal separation to recover RNA as
a precipitate. Further, 40 W) of the precipitate (RNA) was m xed with 30
unit of FPLC pure"' Dnasel (RNase free-DNase 15

1) (Aner SkhmLepRer FaeeRfanas ORI o ETR e ERSA(-ABBSEn) 28Rt RES&SPtyenor oe
DNA and the resulting RNA was subjected to the phenvl/chl orof orm treat nent
and et hdmohrabidepabatlClgng ietyatkne Jodenge 262 1,53850Ac(393} i dPRNA as a
tenplate and oligo (dT) 12-18 (Anershar o- Phazroaci a% as aprimer, RT-PCRwas
carri ededtal pp Sr@nTe PER: whE122171ed 1995 JonSREFLRE 3dper BiaRBCa}L (G BCO
BRL Co.) at 42C for 40 mnutes. Incidentally the PT-PCR sol uti on was

pr epar e®hysdodd3 g 128 2-1123%( 1328 b and bbﬂxil RAVRG genger Hmqthons
Superscript Il1. The desired cDNA nss anplified in such a manner. 25 Using

t he Snpltiof thel csBit ias paessnpealUcand Piapsi §hldileod 743-3d54 HERATL « he

nucl eoti de sequence represented by 58Q I D No: 27 and a pol ynucl eoti de

havi ng t he nudisedhiedhosiqwaide toe bree sgede o3y I8SGuatign off suchpE ners, DNa
havi ng the nucl eoti de sequence represented by SQ ID No: 5 was anplified by
PCR ThérgRfitamedl cwldicdanhleysineg hagtc wedss dmpreeil B o hawe | se
(Stratagene Co., Ltd.) in the reaction conditions of keeping at 94C for 1
m nut e, hdmtidimehédnagecacitiyity dgwessthanhthbe imtrinsdehistidiaeping at
94C for 30 seconds. at 55C for 30 seconds, and at 72G for 4 m nute_

| nci dentkdinase wEotiRGRYs ofutthenheSt pbllsas For pexaoplel, bit dkntlndes reacti on
conposi tion containing dNTP and the like to 500 ng of the tenplate DNA and
respect itk hoktneeldsc impro¥ed ag tochavie lylstidine kinasegtactivityhe kit.

lower than the intrinsic histidine kinase activity of the host
call by deleting one or more of histidine kinases. The phrasa,
*histidine kinase activity lower than” means that the quantity
of aphosphoryl group txansfer fromHistidine residue (the active
15 site of histidine kinase regions having histidine kinase
activity) to Aspartic acid residue {the active site of receliver
'~ regions having a reception part) is decreased. Such
improvements in the host cellmay provide a change of the quantity
of the cell growth, change of themorphology, change of the shape,
20 change of the quantity of the biosynthesis of specific compound,
change of the quantity of the metabolism of specific compound
in the transformed cell. More particularly, the following
strain [Maeda T et al., Naturs 369: 242-245 (19%94)] may be
exenplified: a strain obtained by defecting the SLN1 gene coding

25 the protein having the osmotic pressure sensor function and
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The desired DNA fragnment was anplified is such a manger. 15 (Exanple 7)
Preparation of a polynuel eotide conprising a nucl eotide sequence encodi ng
an am no acid sequence of a cpto7~inin receptor and preparation of as
expression vector of the polynuel eotide (Part 2): construction of pHd-1
After p4l SCYCL [ MUnberg et al _ Genex |56 119-122 (1995)i 20 available from
ATCC library (No. 87382) ] was digested with the restriction enzyne Spe |

and BamH | ) synthesised DNA fragneata (| inker havi ng the nycleotide
SequenceeFifpaFRR Aha Puding YRESE SAFH S SHYReT PER e d5Re

expression vector, p415CYCL using Ta n i egas n add .t

restri cBRBntRAzfHES i (Tinos; %gﬂtlljalﬂb 5 ,d%%sﬁ?qﬁe‘i 3‘“{ ﬁg%Pé'?%i&q%ElSCYm
and construct pF~!-1. 55 8xanpj e Preparati on of .a pol.ynucl eoti de
conpri skﬁ@aﬁerﬂﬂ%}‘?&é‘@&]&n{% PSS ReREVASLAC R &Y a
cytokinia receptor and preparation of .an expressjon vector, of he

poi ynucPeorpae qb%@xlm)cfemq d&rg G?Fj-&ftemc’é'xﬁ‘%sﬁ%t%%%tq}? tkﬂ er the
pH t-1 was digested with the restriction enzyne Sal | sad Sac Il. and then
usi fy Tinbracefidudar shgnahiransdnciinen fFomiEhevkelnin fecsdi®®y by SSQ
ID No: 5 was introduced 10 downstream of the CYC pronoter sequence of the
expr esse¥preasedr iy transformed aedd Ay ARG Sher QUantiEYRE W& protein
in yeast . The constructed DNA was confirmed to be right in the direction
and it scsdd| goewth o hentEanaformedsakl asoaBindFR LR t FMXE RFence by an
aut omati ¢ DNA seguencer and thus the expression 15 plasm d p415CYC- AHK3 was
obt ai ne@thegxnrpterableexample dhciudes My Bucredl HerabmAatagiive

nucl eoti de sequence encoding an anm no aci d sequence of a_aytokinin receptor
and pr epar $heoRcs€ ganexphabseppcdestdrbybrdd sepson: AR 12 AR MPart 2)
cl oning of AHK2(BAH09274) cDNA Usi ng the aDNA prepared in the exanple 6 (

t hel@ DNF¥epagpatrain dafective inRhks oppedkhat 1gneeleyant foafheceld enpl ate

and a pol pnucl eotide having the nucl eoti de sequence represented by
cycle.

Method for analyzlng the activity of controlling

biosynthesis of cytokinin will be describad below.

i5 In the method for analyzing the activity of controlling
biosynthesisof cytokinin, examples of the first step of bringing
an examinee substance into contact with a transformed cell fnto
which apolynucleotide comprisinganucleotide sequence encoding
an amino acld sequence of a cytokinin receptor and a

20 polynucleotide comprising a nucleotide sequence encoding an
amino acid sequence of a cytokinin blosynthesis enzyme are
introduced include a method for culturing the transformed cell

in a culture medium containing the examinee substanca. In order

to culture the transformed cell, the following cultures are

25 wusable: liquid-phase culture for culturing the transformed cell
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SEQ ID No : 31 sad a pol ycsucl eotide having the nucl eoti de sequence 25
represented by SSQ I D No: 32 as priners, DNA having the nucl eotide 56
sequence represented by SEQ ID No: 3 was anplified by PCR The pCR was
carried out enploying TAKARA Pu Turbo 8eaatura (Takara Shuao Co., Ltd.) in
the reaction conditions of keeping at 94C for 1 mnute, and further
repeati ng 30 cycles each of which 5 conprised keeping at 94C for 30

PR sl AAHERSt Fy Fse Mer iR B et e cnltote Son il 0 1T
t aini dt f_th | at ti

pr i er ”é&%htwsﬁi‘wcﬂse%m el 8% s a%é&ﬁﬁ"%ﬁaofm%ﬁ“%npﬁ“ -

desired DNA f l.i,f h

Pr epar B3t OF by e BEE maaieERt u‘fﬁa n%dﬁ‘&@q“i%{w&w&%%&ﬁ%codi g

d t oki t t f

cxpr 05560 SpcCRBRLIRa: SIPAEPERHaCHER: PRLCTFAToE) o Lo AbppbL

AHx2( SA809274} AcDNA Usi ng the cDNA prepared in exa le 6 ét he cDNA pr epar ed

bg r@veﬂ@eabpuanécmﬂp@%rprcﬁferf@xma&mmmﬂkﬁﬂa‘é PBHpJ- ® gt Fhe

pol ynucl eoti de havi . ag t he nucl eoti de sequence re resent ed bé SEQ I D No: 33

and a pSEEeSim8cifaVf R SRHIRLR dofiodE §8¢3 by SEQ

I D Nos 34 as prinmers, PCR was carried out to anplify DNA cont ai ning the
nucl eot e hestRise ¥ 2 d$¥8sent ed by nucl eoti de nunbers 586 to 3531 of SEQ I D
No: 3 in which ATG was added to the 5 term nal sites of said nucl eotide
sequence. TheFpdRowiagdcEheiakprndetsriReh FITatariepr utha bl Hanttre 25
(Takara Shuzo Co. , Ltd. ) in the reaction conditions of keeping 57 at
94C f or oF khguEeInBREY fef Hindraceddatliaty Beané}ctesne%ﬁtéﬁnmﬁ% ri sed
keepi ng at 94C for 30 seconds, at 55C for 30 seconds, and at 72C for 4

m nife. A¥tdimameFentor aRTaRsad dn (the Gransfermad el MAY ARing a
reaction conposition 5 containing dNTP and the like to 500 ng of the

t enpl at BTG r Uspeaithemensyeed value s ADiRglarEeFdithe adtinidyY
instruction of the kit. The desired DNA fragnent was arrpllfled I n such a
manner . oE0the erANnee pubsisace: torrartreh Slpsyathesiseof spieki

nucl eoti de sequence encoding an am no acid sequence of a cytokinin receptor
and pr ep@vatieomn@lyzedoxpr essi on vector of the pol ynucl eotlde (Part 2):

construction of Al~2 and AHR2 D expression vectors
More particularly, for example, in the case of using a

15 transformedcell of the present invention (that is, a transformed
cell, wherein growth of said cell is directly controlled by
intracellular signal transduction from the cytokinin receptor)
produced using TM182 (glnl A) [Maeda T et al, Nature 369: 242-245
(1994)], a SLN1 genetically defected strain in which PTP2

20 ‘Tyrosine phosphatase gena [Ota et al. Proc. N. A. Sci., USA,
89, 2355-2359 (1992)] is introduced, as ahost cell, the activity
of controlling biosynthesis of cytokinin may be measured using,
agsanindicator, the quantityof the cell growth of the transformed
cell in a culture medium (an agar culture medium or a ligquid

25 culture medium) containing glucose as a carbon source, fox
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15 After pi-nt-1 was d3geste8 with a restriction enzyne Sac Il and Nha |
and then using T4 DNA |ipase, DNA fragnents obtai ned by-the exanple 9 and
the exenpla |0 were-respectively ligated downstreamto the CYC 1 pronoter
sequence of the expression vector pH ~!'-1 as to be integrated to express
the desired protein in yeast . 20 The introduced DNA was confirnmed to be
right in the direction and its nucl eoti de sequence was confirnmed to be
right in the sequence by an automati c DNA sequancer and thus the expression
pi asnmi depatdT¥C-a\BOHLY 4 @GlpeultyCe madingn vwerlla thexdarsl of2ehe ROEIUence
exanple 1) Production of transformed cells 58 TML82- CRE1. TML82- AHK2,
TML82- AKX anxl tlivied fhe/AHnE0 3 rebnistlo bt eamdneeMigbstahot dis added,
genetically defected strain, [Maeda T at al. Nature: 369 242-245 (1994))
was car thecexaninee ephsiands fousd capableiof changfing srewiBOACIDRY1 (t he
exanple 5), p4l5CYC- AHK2 (the exenpla Il), p4i5GYC- AH C2~ (the exanple 11)
and p4lscacsfpkeed: reldx oapl begevalnateda|st & mabsdanggs haydndgedbsut by
enpl oyi ng Pol yet hyl ene gl ycol/lithium acetate (P$G LfAo)-nedi at ed

t ransf oashitirdtynet ko tawdddsigngiosyrhhedds i gyitekipfiny as dompanedar y
Transformati on & Soreani ng Protocols disclosed i n MATCHAMAKSR Two- Hybri d
Syst em githegrdfabhadf the 2ranefohSTGEH. Cn thea BOHLUNE d3 1ok Icusl ETiwE82- CR81,
TMLB2- AHK2, TML82- AHK2A and TM 82- AHK3 wer e produced by sel ecting

t r ansf omeddumatd whiuh ther exgmineei subdianth U s+t n6dl addéduf= owddiuma based on
the fact 15 that | euci ne auxotrophy di sappesra |la the transfornmed cells.

( Ref er emediamangitaihiriespaubatahecs havtiherttetaet el iybE>omR3bINMMIRY - AHK2,
TMLB2- AHR2A and TML82- AHK3 to cytokiaia (Part 1) A culture solution 10 pl
(about Bd9sghthesis ofasyioliinii() L hrnochdsitallyl, cesl a ThhE2oTRIla

TML82- AHK2, TML82- AHK2A and TML82- AHR3 produced by the exanple 12 was
Spois edveriP@ thatCGhe agringe difa ceddt growth 46 thé fransfornmshicged land
cultured at 30C for 30 hours. After incubation, the gzowmh state of the

t r ansf oigathic cbkalved fivieavelvaty afhthagapiirthdgubstagee dirdotdanera. 59

controlling signal transduction from cytokinin receptor, such
as agonist-activity or antagonist-activity to the cytokinin
receptor, TM182 (slnl A) transformed with only a polynucleotide
i5 comprisinganucleotide sequence encoding an amino acid sequence
of a cytokinin receptor may be cultured in DOLU + Glu culture
‘medium with or without the examinee substance. In a case whers
the examines substance dose not affect growth of the contrxol
cell, the examinee substance may not directly affect signal
20 transduction system from cytokinin receptor. As a control to
verify that the change of cell growth ¢f the transformed cell
is not resulted from activity of the examinee substance which
affects somewhere not involved in biosynthesis of cytokinin nor

signal transductlon from ¢ytokinin receptor, TM182 (s1lnl A) may

25 be cultured in culturs medium contalining galactose as the carbhon
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As a result, each of the transforned calls TML82-CRSl|, TML82-AHIt 2,

TML82- AHK2d and TML82- AHK3 showed high growth in the case of using the DOLU
+ G u agar culture nedia containing traps-zeatin as conpared with that in
the case of using the DOLU 5 +d uagar cul t ur enmedi aeont ai ni ngnot r ana- zeat i n.
The results snowed that the transforned cells responded to cytokinin and
that they were possible to be grown in the DOLU + A u agar cul ture nedi a.
Further the transforned cells were found possible to be grown in the DOLU +
Gal agafoNFceulB RRaTe o BIISRESM ISRAlY ag0DPRY 4,5at seiktyre madiy; i n.
(Reference_exanpl e 3) Response of transfornmed cells TML82- CR$1, TML82- AHR2A
and TMLEAtRHRY Wi thopsthenexpmipes) sehptanreesol 1R iDL/ IR (BT or ned
cells TML82-CR81, 15 2' ML82- AHIt 2A and TML82- AHR2 groduced by the reference
exanpl e @kapdnees substancs fege nolgarfant growth egnF]aPrﬁ%t’c')‘é A&k n in-a
variety of concentrations (2 nM 1D nH~ TOO nM~-- r ~-M 10 ~cM 100 ~iM and
cul t ur ed TA1820(z Ik ARD . b examiiee subatanaeimny) nohaffeskiaemawharef t he
transformed cell8 was observed and 20 photographed by a digital camera. The
| onelt @edclnwalvadhbn blegynshesisiofiay tekintpaoy sdgnlLrangdnctdon n in

whi ch the resgective transfornmed cells could he growmn were shown in Table
1. 25 eEromTgytekinin receptor.

cpt oki nin" 1' ML82- CRB1TML82- AHK2 TML92- AHI C2At r aas- zeat i nl ONML100nMbi s- zeat |
nno growt hl OpMurtReror dncthexca®e o usima adtranpsozmerdi agliudEitheee having

present invantion (that is, a transformed cell, wherelin growth
of said cell 15 directly controlled by the intracellular signal

10 transduction £rom the cytokinin receptor) produced by employing
figgion yeast as a host cell, such as a Phks genetically defected
strain, the figsion pattern of the fisslon yeast may be obsexrved
with a microscope. In this case, when the examinee substance
is added to the culture medium, the examinee substance found

15 capable of changing fission and propagation of the transformed
¢ell can be evaluated as a substance having the activity of
controlling blosynthesis of cytokinin, as compared with fission
and propagation of the transformed cell in a medium to which
the examinee substance is not added.

20 Purthermore, in the case of using a transformed cell of
the present invention produced by employing as the host cell
anE. colldefective inResCgene intowhicheps-LacZ is intreoduced,
the X-Gal coloring may be observed in an agar culture medium
or a liquid culture medium [Suzuki et al. Plant Cell Physial

25 42: 107-113 (2001)]. In this case, when the culture medium
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agoni at-activity to cytokinin receptor (Part 1) 5 The transforned cells
TML82- AHR2, TML82- AHI C20 and TML82- AHI C3 produced in the reference exanple
1 were inoculated is 200 mM of DOLV + Gai culture media and pre-cultured at
30C for 3b hours . The pre-cultured solutions were diluted with DOLU + G u
media as to becone 0.100 as the optical density (ODboo) |10 and further the
resultants were diluted with DOLU + Qu nedia at a dilution rats of 1/200
to obtain diluted pre-cultured solutions, An assay plate was prepared by
filling Guddns e examinee suhpitange othe.exapinee fpstanpcefeHdns vihi ch
wer e-prepared 15 by diluting DMSO solution ( |lo of each exam nes

subst anGRRARLe 55 FhARgINGRALARIRT LTiRR itFraaferngd 9ebh camike

sol utions containing each exam nae substance to be 100 ~aM at the final
concent re¥aldated Ad @ BRaignce, hagdng, the,@actiyity e CWMErpLbing of

sol utions which were prepared by diluting DVM5O solution 20 with DOLU + G u
nedi um Hasytherionf Gl 8 SORaIRal T FRTIRE F P8 ed as

t he bl ank sections. The diluted pre-cultured solutions were added in 200 P
61 SeadiFanafpmed ceddedn Rempding &0 wbightheyexaminee FibSkARER ed at
30C for 24 hours and then the optiaai density (ODe20) of each well was
measur edtshynat @dded s eader. The agoai st-activity of the exani aee substances
to the cytokinin receptor was detected 5 by conparing the optical density
measured in the testing sections to which the exam nee substances were
added with the optical density nmeasured in the blank sections. The optical
density of th&hsulackiyidy ofi the ekamhneersnbsbancd fer|sonticohblrg@sting
sections to which the exam nee substances were added were shown 10 in Table
2. Compainsyntiesia el aytokinin gan ke drbieasted by evaluating the
10 activity of two or more examinee subgtances. The activitiy of
controlling bilosynthesis of eytokinin can be provided for the
evaluationbyconducting the aforementionedmethod for analyzing
the activity of controlling biosyntheslis of cytokinin. For
example, the evaluation of the activity of controlling
13 TDhlosynthesis of cytokinin can be based on the difference between
the two or more examinee substances, which are obtained by
comparison of the axistence or the quantity of the intracellular
signal transduction, In utilizing the two or more different
examinee substances, the examinee substances are typically
20 utilized independently in different systems. It 1s preferable
that at least one of the two or more examinee substances has
no activity of controlling biosynthesis of cytokinin.
Moreover, a substance with the activity of controlling

biosynthesisof cytekininmeybe searched by selecting substances

25 having the activity of controlling biosynthesis of cytokinin
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nmeasured in the testing sections to which the exam nee substances were
added than that in the blank sections were sel ected as agoni st-active
substance to the cptokiain receptor. 15 Table 2

Fxam nealg2- AHR2T1~i 182- AHK2ATML82- AHK3subst anceDV5Q0. 0100. 51Conpound

A" 10. 0100. 54Conmpound 8" a0 . 450. 890. 88 il Abscisic acid (=negative
control) 'a 6-Benzyi am aopuriae (=positive control) (Reference exanple 5)
Met hod for searching substance havi ng 20 _agoni st-acti vi tx to cytokinin

r ecept oP3@es on Hhegactiviky v &he 3fqFppen bipped AetaglianoA and
TML82- AHK3 pr.oduced in the reference exanple 1 are inoculated is 200 nil of
DOLU + B&EBOGSi-ure nedia and cultured at 30C for 30 hours to obtain
pre-cultured solutions. 5 Tha pre-cultured transforned cells (TML82- AHK2)
TMLB2- AHK2Q and TML82- AHK3) are spot-added in 10 ~,1 to the respective DOLU
+ G u agar culture nedia tgo which agonist-active substances to_the

opt oki ni a r ecEpEEhes| & SRPSHAnCRe SedesTed &Y iR Rbov e, desaxddhedini | e
their concentration being changed from 10 10 nMto 100 PM and then_ are

cul t 9ir edetecidon sethedsomay bemtilizpduds: 2RACkie i ingrpdient e

agoni st-activity of the exam nes substances to the eptokinin receptor is
det ect e@ a@ndorgxowtdy ned@tex .t he | owest concentration at which

transforned cells TMLB2- AFBf 2 , TH182- AHR2A cad TML82- AHR3 ) arc observed
to grow. 15 (@hemm ) tor dgathel obigicts fo peudizeated widhptihg ng a
nucl eoti de sequence encoding an am no aci d sequence of a
aforementioned plant growth regulator are, for example,
decoﬁ:at:l.ve plants suchas floweringplants andoxnamental follage
10 plants; cultivating plants such as crop. vegetable, f£xuit and
the like; £ibrous plants; trees; lawn and the like.

The growth regulator is generally mixed with a solid
carrier, a liquld carrier, and the 1like and further, if needed,
mixzed with a surfactant and bther auxiliary agents for the

13 formulation of an agricultural and horticultural agent and
formulated in an emulsion agent, a hydrating agent, a suspension
agent, a solution agent and the like. In these agricultural
and horticultural agents, an agonist-active substance or an
antagonist-active suhstaﬁce to the cytokinin receptor may be

20 contained generally in 0.5 to 90 % by weight and preferably in
1 to 80 % by weight.

Usable as tha so0lid carrler to be used for the formulation

of an agricultural and horticultural agent arse, for example,
clays (kaolinite, kieselguhr, synthesized hydrated silicon

25 oxide, intercalated clays, bentonite, acidic white clay, and
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cyt oki nin bi osynthesi s enzyne and preparation of as expression vector of

t he pol ynucl eotide: Coning of AtlFT4 cDNA) 20 Seeds of Arabi dopsis

t hal i ana ecotype Wassil ewskija were sterilized with 70% et hyl al cohol for 1
mnute ) and were further sterilized with 1.5% sodi um hypochiorite for 10
m nutes. These seeds were well mashed with sterilized water, and then were
cultured for 20 days in GMculture nedium (4.3 g | ~turashi ge cad 25 Skoog' s

basal re S , O

% PHY%k‘éS?ﬂ&%ﬁgelt é‘é) gu%u%?egfé%gga%hcfguigﬁﬁﬁ g 1:Ingt S . The pl ant S
vvere fr o) t PhS | 1 na1lb
L tube%%eﬁ]eédm Bsggggfjct 10%@{?': of Ileciﬁt%'E[,A!\LB (Z‘erv/i‘e?ﬁgg?yléﬁ: nmet hyl

ammoni U% %g}&% 10%51%6( 212 17:.1&.%3r eg‘iﬂ&n’iﬁm G Eave O-alobauy HC1 (pH

8.0). PVp) was a The resulting m xture was |eft

standin h%ts %Qaf Oémﬁgnﬂpﬁﬁff ? chl ey ch'io‘i'fiq% My¥ed , Sehdtey of

cgljorof :§oarry orof orm i soamyl 'alcohdl - 24 sdl ) was
Fhert subBeveat %i%‘&rp?‘#% i A e L
Q‘HS“LF:@J*'%%%&@% w t%s-"e%? hEK pmpl®. *ﬂté’* H‘E°‘a%iél 5 é}'ﬁ?ﬁ%ﬁr been
20 m nuRERaTE, ?@é?vfﬁ?el#ﬁéf e ol rpRe, e%*%‘%icem PEpSedte 00 Ll on
?Ecéie?%%laﬁge%&%%%f 2, e Tike" "{"’tf&%éﬁf v X Glien geét‘ﬁi g
Cent 1 uddiess - gigiebche éeﬁ%eff ﬁiﬁ&ﬂ}%ﬁﬁﬁi mﬁ%ﬁ‘*”tﬁciico%r a
i eﬁ#é’é%ﬁ@%ﬁ%ﬁi%g?ﬁrﬁrf’%f 3§ ?b\%’?i#%z%éﬁ%‘ r gy 3%%% SDTA (pH
8 0

sol 31% i o %ﬁaglgﬁt);?% Ty %ﬁq?agega\fg;t€3€¥+e%%{]ﬁ€%%tsﬁe %g al ned
equencE TS ar@é&"a} 38 o1RE g 1T Rh e Enact R e e
sequenc ’ 0 o) a e

navi ng. (AR A PRI te%ﬁm@%}@g& 2F e L bk was
carried ofied 'H%r':.%m%m'ﬁé: U R A mide ana the 1ike),

15 halohydrocarbons (dichloroethane, trichloroethane and the

like), stc.
As the surfactant, usable are, for example, alkylsulfurioc - -
acid esters, alkylsulfonic acid salts, alkylarylsulfonic acid
salts, alkylaryl ethers and their polyoxyethylene compounds,
20 polyethylene glycols, polyhydric alcohol esters, sugaralcohols
and the like.
As other auxiliary agents for the formulation of
agricultural and horticultural agents, usable are
solidification agents and dispersanst such as caseln, gelatin,

25 polysaccharides (starch, acacia, cellulose derivatives,
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DNA Pol ynmerase (Stratagene Co.) Ltd.) under the anplifying conditions of
keeping at 94C for 1 mnute, repeating 40 cycles each including keepi ng at
94C for 30 seconds, at 50C for 30 seconds, and at 72C for 60 seconds, and
final keeping at 72C 10 for 1 minute. A PCR solution (50 pL) was prepared
by adding a reaction conposition such as dNTP and the like to 100 ng of the
tenpl ate DNA and 100 ng of each of the prinmers according to the instruction
of the kit. In this way, a desired DNA fragnent was anplified. 15 (8xanple
13) Pr epéugam@n a&ﬁldaw yihealddelde Idamin Sexdvatinasootiendtanddigsnce
encodi ng an am no acid seqaeaae of a cytokiain biosynthesis enzynme and
pr epar aSysithepizede yatessisepdubder polymerhd pdin(iviavdotalgohalonst ruct i on of
At | PT4 expression 20 veatOr After p423ADH, a yeast expression vector,
(Minber §ody (yinydepyxroldgoned . 1poly(aguglic agid)| andcthe okikal@nd brary (
No . 8737l ) was digested with a rastrictioa enzyne Sma | and then using
T~! DNAthiegddke .Dndh a13dy ldizensy slusdt iage PadY Uawidtiegieepsiemyd. by 25 SBQ I D
No : 11 and obtained by the exanple 12 was |igated downstream 65 of the
ADH $r o plwoephede)en BHIH( 2,i6e texh-daxtiyan 4-oethy Ipkeawid) a8l be integrated
to express the desired protein in yeast. The constructed DNA was confirmnmed
to be i d2-HS~tiegtt-baitydct4d-me thecyphenoldl .cpliand etfiaecminexal cadifssrned to
be the nucleotide 5 sequence represented by SEQ ID No : 11 by an automatic
DNA seqadipbsitdnd adisds .t [ad iphartdss isaridpiestams @AIZB ARG 11Hkb .was obtained. is
a simlar manner, after p423CYCl, a yeast expression vector) (Minberg et
al . Genes 156Thedshdzatantedwith tieaiackbivd thr efh cdn@@dlldmagy (No. 87379 )
was digested with a restriction enzyne 10 Sma | and then using T4 DNA
| i pase, blk&yndhasd s v mytokdniise madeu doc der ymElsmttad-addly a@) | D No: 11 and
obtai ned by the exanple 12 was |igated downstream of the CYC 1 pronoter
seglLenc aoaft ichd temaleagentavis tused 433 CY s o tid Iintreidwighawatletr e xpr ess
the desired protein in yeast. Tha constructed DNA was confirmed 15 to be in
t he ri glefardiyr eatti dreatnsents foncthot gtiem send cheaveosartmf ibretch arik t he
nucl eoti de sequence represented by SHQ I D No: 11 by-an-autonatic DNA
sequencadsaxadphiotis, t dwd BJouweas and Prattiphrke dEYPlahPidbyapratiaigned. 20
($xanpl e 14j Preparation of a pol ynucl eotide conprising a nucleotide
sequenc€oencading dy dnmegsdond anqueatefpiitschyokpplicatbsynt s s enzynme
and preparation of an expression vector of the polynueieotide: cloning of
At | BT5 ¢ldAt grewthnkbgulatorels iibdk @y ¢ha2pbRebtvpliantsrtedatdy 25 by
usi ng the genom ¢ DNA obtained fromthe plants of Arabidopais 66

15 out the treatment once or a plurality of times.

In the case of using the plant growth regulator for the
| ﬁu@oée of suppréissinrg' the aropping of £ruits, ”thé'ﬁiéhfiéfowth
regulator is diluted with watex and the resulting diluted agent
is sprayed to the fruit parts and branch and leave parts baefore
20 harvest.

In the case of using the plant growth regulator for the
purpose of suppressing the ball dropping of cotton, the plant
growth regulator 1s diluted with water and the resulting dilyted
agent is sprayed to the balls and stem and leave parts of cotton

25 before harvest.
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thali ana ecotype Was silewski ja as a tenplate and a pol ynucl eoti de havi ng
a nucl eoti de sequence represented by SBQ i D No: 37 and a pol ynucl eoti de
havi ng a nucl eoti de sequence represented by S8Q IDNO 3 8 as priners to
anpl i fyDNA havi ng anuai eoti de sequence 5 represented by S8Q ID No: 13. The
PCR was carried out enploying Hercul ase 8nhanced DNA Pol ynerase (Stratagene
Co., LtB.) under the anplifying conditions of keeping at 94C for 1 m nute)

for 30 secondl e, BagP G #UGA R0 NAY 6 4ika BB PhoCEEEiKione 5, °7 0
LUt e ARCEAP RN b ¥Rl 3n§| L6 DNA and 100
naye o desi redrinabht TEARLGE ﬁ%‘yé‘r“g %ﬁéqg“ﬁg*%ﬁ‘gw’r L oot
M2 O Qﬁﬁgi%%é%@*ﬁ%ﬁ %C’%&l‘%@tﬁ'&%ﬂfﬂ&e G celts
TMLe5. CROE AT TSREL FFSY CRBlé@%jﬂﬁdﬁﬂ? %"@%WM% CHastare.
Tr ansf oPTIOILA 4?;%%%’& a4 poeiirtps o3 B exts ot FER G LY %%Fa’[ Vaeda T
e
s e B e LR Ine
Exarrplepf!:?‘qtoég[%e r?at:ﬁg 50 B9 ﬁs?\ﬁ% §§ aﬁl at the
o yEBI | PR e b8 HdafE g RS Raarh e °%%e=?¥ﬁﬁ§tp$?}¥ Hiese 'ai/%iﬂﬁ'rﬁf‘ﬁg
éf’séf‘ﬁséﬁﬁ' o AR @RS B 00 e SR e RraSPEAOLER 1604 1 om
CLO\I'I'SCI—logﬁrH Twel ve ki nds of .tr sfor C<g%qel | s TML82- CYC1- CYClI PT4 to which

pa1scyck B Ahoypy At is £ changad denendins on, EheBEREELOT thhi oh

p415CYCL an 423 ADH- | PT4 are i ntrodyced, TML82- CYC1l- CYCL| PT5 to whi ch
DA Y PSP ARG RS TP R AR Sr RS (HELoR A Ehe

treatment, the method for the treatment, the site for the

15 treatment, and the object plant to be treated.
Next, herelnafter given are formulation examples of an
- agricultural and horticultural agent produced £rom a substanca
with the activity of controlling blosynthesis of cytokinin and
used as a plant growth regulatox. The parts in the following

20 description of the examples denotes the parts by weight,

Formulation example 1
Ahydratingagent was obtainaedbysufficientlypulverizing
andmixing 50 parts of a substancewith the activityof contrelling

25 biosynthesis of cytokinin, 3 parts ¢of calcium ligninsulfonate,
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15 to which p415CYC1 and p923ADH | PT5 are introduced, TML82- CR81- CYClI PT4
to which p415CYC- CRE1 and p423CYCl-1PT4 are introduced,

TMLB2- CRE1- ADHI PT4. -t 0- whi ch p415CYC- CR~1 and p423ADH | PT4 are introduced.
TML82- CRB1- CYCl | PT5 to whi ch p415CYC- CRS1 and p423CYCL-1PTS are iatroduaed,
20 TML82- CR&1- ADHI PTS to whi ch p415CYC- CRS1 and p423ADH- | PTS are

i ntroduced, TML82- AHR2- CYC1ll PT4 to whi ch p415CYC- AHK2 and p423CYCl-1PT4 are
i ntroduced, TML82- AHK2- ADHI PT4 to whi ch p415CYC- AHK2 and p423ADH-| PT4 are

i nt rodu@epartrlef- sparemCyanrplIsul fatai chng443 Qs PHKEE S T8l - | PT5
are 25 introduced) and TML82- AHFC2- ADHI PTS to whi ch p415CYC- AHR2 and 68
p423ADHbyAP@ tede sidtdrasucstidesr e produced by selecting transforned cells
that were grown in DOHLU+Gal culture nedium based oa the fact that | eucine
auxot rophy and hi stidi ne auaotrophy di sappear in the transforned cells. 5
(Exanmpl e 17) Produetioa of transformed cells of the present invention:

pr oduct Fexrmul atyiams feoramipele ¢kl | s TML82- AFI R2~- CYdl | PT4.

TML82- AHR20- AAHI PT4, TML82- AHK2A- CYCLl PT5. TML82- AHK2A- ADHI PT5, io

TML82- AFi K3- CRGiydiialt i d/agenAkas-olid it by BhEZ 1 aHda- tOyQh Fdr 1 xing
TMLB2- AHI C3- ADHI PTS Tran9f ormati on of TML82 (Sl nlA), SLHL genetically

def ect echndnitating ff Vipacet slofa sabsthiatemea thi3tie 4424248 ydRSsniréElixmg ri ed out
by usiag any one of the two expression plasmds, 15 p415CYC- AH C2A obt ai ned
i N 8xami®sihthied i3 dF @At rih 0Bt paties dinciiainnel Sgninshibfynore, of the
four expression plasmds) p23ADH-| PT4 aa& p423CYd -1 PT4

obt ai ned yarftacadpdodiim dadrypddlAbte), PAhdars pd28EYEE -dayiithedd tedied i n
Exanpl e 15 together (that is, by using two expression plasmds at the sane
tine). Mydbated aadfiiccomicxddd.s carried out by enpl oying Pol yet hyl ene

gl yeol /iithium acetate (PSE Li Ac)-nedi ated transformati oa nmet hod according
to the description of VII. Library Transformation & Screening Protocols

di scl osed in MATCHAMALCBR Two- Hybrid System 3 User Manual p. 22 from
CLONTECH sz i@ tdlitn Hxdnpglkés pf transforned calls TML92- AHK2A-CYCI I PT4 to
whi ch 69

An emulsion agent was obtained by mixing 40 parts of a
substance with the activity of controlling biosynfhesis of
cytokinin, 3 parts of polyoxyethylene sorbitane monoolate, 2

15 parts of CMC (carboxymethyl cellulose), and 52 parts of water

and wet-pulverizing the resultant mixture to be 5 pm or smaller

in the particle sizs.

The present invention makes it possible to provide a
20 transformed cell co-expressing a cytokinin receptor and a
cytokinin biosynthesis enzyme. Further, by using such a
transformedcell, it ispossible toprovide amethod for analyzing
the activity of controlling biosynthesis of cytokinins.
Furthermore, by using such an analysis method, it 1s possible

25 to provide a method for gquickly finding substances having the
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p415CYC- AHK2A and p423CYCL- 1 PT4 are introduced, TML82AFUC20 ADHI PT4 to
whi ch p415CYC- AHR2d and p423ADH- | PT4 are introduced) TML82- AHK20- CYCLI PT5

to whi ch p415CYC- AHK2A and p423CYCL-1 PT5 are introduced,

TML82- AHK2S- ADHI pT5 to which 5 p415CYC- AHK2~ and p423ADH- | PTS are .

I ntroduced, TML82- AHK3- CYCLI PT4 to which p415CYC- AHK3 and p423CYCl-1PT4 are
I ntroduced, TMLB2- AFUC3- ADHI PT4 to which p415CYC- AHR3 and p423ADH | PT4 are
|ntroduced) TML82- AHK3- CYC1I PT5 to whi ch p415CYC- AHI C3 and p423CYCl-1PTS
are i nt eedd¥ddy afccantipibingiiesynyber g ofvavtrkpaisewl tmmalld
p423ADH-| PTS are introduced are produced by selecting transforned cell8
that ar 8MGUAES of SEMPILGa3, cul ture medi um based on the fact that |euafae
auxot r ophy andhi sti di ne auxotrophy di sappear is thatraasfornmed cells. 15

(Sganmpl e 18) Use of transformed cells of the present invention:

transfornmed cells TML82- CYC =CYC1I PT4, TML82- CYC - ADHI PT4,
TML82- CREAMERES PTS) TML82- CYC1- ADHI PTS, TML82- CRgl - CYC1l PT4)

TML82- CRE1- ADHI PT4) TML82- AHR2- CYC1I PT4, 20 TML82- AHI C2- ADHI PT4,

cul ture of

TMLER- AFBC2- CHerepnaftexd altdpughtitheApxesest] (nviendilonhaiddl there sol ution
(contai ni ng about 800 cl ones of yeast) of each of the transforned cells
TML82- CdgEoRibEd deTRild = Wi thDireferende/t @Rl CtheTixesent

TM Ba- CYCL1- ApHI PTS. 25 TML82- CR81- CYCl | PT4, TML82- CRB1- ADHI PT4,

TML82- AHikredtdionPTi4s npt atTHid rastrighddri thidEe? oatI@¥Cl| PT5, and
TMLB2- AHK2- ADHI PT5 produced in Ssanple 16 was spotted on DOHLU+G u agar
culture nedium and was cultured at 30C for 30 hours. After incubation, the
grow h state of the transformed 5 cells was observed and phot ographed by a
di gi tal (Zxempde A9 Fnepariationhof @apolymvslesdiiide TvmPeri@iony @YCLl PT~L.
TML82- CYC - ADHI PT4, TML82- CYCO - CYCLI PT5, and TML82- CYC1- ADHI PTS wer e not

obst? vethucd egrtdde [seiquence eamiddngedn amino acid sequence of a

cytokinin receptor and preparation of an expregsion veator of

thapolynucleotide (Partl): productionof Arabidopsis cDNA phags

library for CREl cloning

Seeds of Arabidopgis thaliana ecotype Wassilewskija were

15 sterilizedwith70% of ethyl alcohol for 1 minute and were further

sterilizedwith 1.5% of sodiumhypochlorite for 10 minutes.

The

' resulting seeds were well washed with sterilized water and then

were cultured for 2 weeks in GM culture medium [4.3 g Murashige

and Skoog's basal salt mixture, 1% sucrose, 10 ml of 5% MES-KOH

20 (pH 5.7), 0.3% PHYTAGEL™ (gellan gum)(SIGMA)}] to obtain 5g of

the plant. After the plant was frozen in liquified nitrogen

and physically milled with a mortar and a pestle. The resulting

milled product was mixed with a mixed solution of 10 ml of an

extraction buffexr [200 mM Tris-HClL (pH 8.5)., 100 mM NacCl,

10

25 mM EDTA, 0.5% SDS, 14 mM B8-mercaptoethanol] and 10 g of phenol.
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cells TML82- CR&1- CYCLI PT4, TML82- CR81- ADHI PT4, 10 T!'Il 182- AHK2- CYCLlI PT4,
TML82- AHK2- ADHI PT4, TML82- AHK2- CYdl | PT5, and TH182- AHR2- ADHI PT5 were
observed to grow. Further, in a case where DOHLUW+G u agar cul ture nedi um
containing 10 NMtraps-zeatin was used, the transfornmed cells

TML82- CYC - CYd | PT4) TML82- CYCLl- ADHI PT4, TML82- CYCL- CYC1l PT5, 15 and

TML82- CYC1- ADHI PTS were not observed to grow, but the transforned cells
TML82- CR81- CYC1I PT4, TML82- CR81- ADHI PTS) TI ~i 1. 82- AHK2- CYC1I PT4,

Q182- AHXE L aTHPPIng mirkad byngkVervex | mper o idheTNESRLIAARY RLKEPIS Was o
observed to grow. This indicates that the transforned cells

TML82- CrexegyEukthor whthM@mlcE) chbprpformTand 2vigppowyly | FiAgred

TML82- AHK2- ADHI PT4) TML82- AHK2- CYd | PTS, and TML82- AHK2- ADHI PTS respond to
cyt oki niamsl syhfifetedctp ipentinifidalegepadation @ loMAMOERERELORZRT cul ture
medium It was also confirned that all of the ten 7~tad$ of transforned

cel | s c@f gigndes.n Tkt resGuered| sguecnsdlayerSwaggaixedseith GGl presence
or absence of traps-zeatin. 71 (8xanmpl e 19) Use of transformed cells of

t he $resenthenvententratiidn ure bef 2Mrah ther fddaldetcdscahtfatLonl - X1 | PT4,
TML82- CYC1- ADHI PT4, TML82- CYd - CYd | PTS, TML82- CYCLl- ADHI PTS, 5

TML82- Chatk-1QYat! -FE'GP,C 86¢ 3 libWsCRERawelill 43D shagactied b6 éé:ﬁtﬂﬁiﬂig@lﬂ cells
TML82- CYC1- CYC1I PT4) TML82- CYC - ADHI PT4, TML82- CYO - CYCLI PT5,

TH182- C¥HapaAiatiidhS)a tT MG DR AP Eor @0 miMifie CRid -dddFekS 0bt ai ned i n
Exanpl e 16 was inoculated in 200 nL of DOHLU+Gal culture nmedium 10 and was
pre- cul tpreadipdita¥dC f The3babouesed Thmadinist obhs ataxcdissolved in 2 ml

of TR [10 mM Tris-HCl (pH 8.0). 1 mM EDTA] and then further mixed
10 with 0.2 ml of 3 M sodium acetate (pH 5.2) and 5 ml ethanol and
subjected to centrifugal separation to recover RNA as a
precipitate. Further, the precipitate (RNA) was subjected to
treatment with OLIGOTEX™ dT30 super (oligo d{T) latex
beads) (Nippon Rosch Co.) to extract RNA integrated with polyA.
15 The production of phage cDNA library from the extracted

RNA integrated with polyA was carried out employing ZAP-cDNAR

Syrﬁ:hesis Kit. ( Strétagene -C”O.) according tb the' instruction. -

Tha potency of the produced phage ¢DNA library was 500,000 PFU.

20 {Example 2) Preparation of a polynucleotide comprising a
nucleotilide sequence enceding an amino aclid sequence of a
cytokinin receptor and preparation of an expression vector of
the polynucleotide (Part 1): production of DNA probe of CREl

The PCR was carried ocut employing TAKARA LA TAQ™

25 (thermostable DNA polymerase)(Takara Shuzo Co., Ltd.) andusing
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culture solutions were diluted with DOHLU+A u cul ture nedium so that ODboo
becanme 0.200, and then the diluted ones were further diluted with DOHLU+d u
culture nediumat a dilution rate of 1/200 to obtaia diluted pre-cul tured

solutions. 15 A 96-wel| assay plate was prepared by filling each well wth
1 N, L of a DMSO sol ution of an exam nee substance (Abscisio sold or
6- Benzyl -am nopurine) ~ In this regard, it is-to be noted that the DVSO

fﬁ:e:r“e‘o? %ﬁ%aﬁse%?&%%% ?éﬁéh?;-ﬁveo 44 5%8’52%1 3@&2@%%?%%2%?%% igglnby d

RN | 1 PL ' [

E'r e: Lﬂf@%?o?&%% uiﬁ““? b palempde g B l%%%wﬁ#e%@sf 31?6?5 Eﬂé@%ﬁ%ﬁt&ff?ﬁ? of

3 A

ocuoas VA 408160 o pELolb ki B gAY,
 The. — - . :

the tr ar?s?%H@a°&§?ﬁ3ﬁ;§ﬁ$§+ﬁ§%ﬁgﬁa§ﬁ?ﬁaSs%%b%t%%'satv s8eBfsiPrn Tabl e

3. T TML82- CYCL- CYCLI.PT. ML82- CYC1- ADHI PT4

Tined. R L0 S 5 thel Vi iaS SR ENRIAEHRNGer S bESFEERFEE g1 ou

whi chever exam nge subpstance was added. On the other hand, the transforned

cells T legorl ﬂ'P'I‘ie%Rl’dlsl' BEOYORE| - ADHI PTS wer e observed to grow

whi chever exani nee substance was added. Further, the growh speeds of the

transfozned cet ECR \fabutden wag-Riepaxad b adding @RriFeastI®™TS i n the

culture nediumto which 6-Henzyl am nopurin s added were faster than
those | FIIRSELFAGR SOREALBIRIANTE ARdohhe Itkake theahadet 098,098 es t hat
the transfornmed cells TML82- CRB1- CXCll PT9 and TML82- CR81- ADHI PTS respond to
cyt oki niBEt s%ﬂﬁ HERFDRRE NS tRyelie I%a%oﬂ-’ta‘h-brlﬂﬁv 39eexding (¥ the

10 instructionof the kit and the desired DNA fragment was amplified
in PCR conditions: keeping at 94°C for 2 minutes, and further
repeating 40 cycles each of which comprised keeping at 94°C for

30 seconds, at 55°C foxr 30 seconds, and at 68°C for 5 minute.
Next, using the amplified DNA fragment as a template, a probe
15 Jlabelledwith *’P was prepared employing Megaprime DNA-labelling
system kit {(Amersham Pharmacia Co.). Incidentally, reaction
solation (25 pl) was prepared by adding 2.0 MBq of **P  dCTP
to 25 ng of amplified DNA fragment and adding a reaction
- composition instructed by the kit. The labelling reaction was

20 carried out at 37°C for 10 minutes.

(Example 3) Preparation of a polynucleotide comprising a
nucleotide sequence encoding an amino acid sequence of a
cytokinin receptor and preparation of an expression vector of

25 the polynucleotide (Part 1): production of phage cDNA clone
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15 culture nediumand that the gromh speeds of the transforned cells

TML82- CRSI - CYCi | PT4 and TML82- CRS1- ADHI PT5 are increased or decreased
dependi ng on-the anount of cytokinin. 20 2S 73 Table 3

8xam neeTML82- TML82- TML82- TML82- TML82- TML82- subst anceCYCL- CYC1- CYC1l- CYCLl- CR
E1l- CR81- CYC - ADH CYC1- ADH CYCL1- ADH- | PT41 PT41 PTSI PTSI PT41 PTS5DMVSQ0. 0420. 0400.
0410. 0430. 1060. Z29Absci si c0. 0420. 0400. 0410. 0430. 1 020. 131aci d6- Benzpl 0, 0420.

041 0. 04 : : m nopurine (Exanple 20) Use of transformed cells of
t he pr eglg%tgiﬁ%véggﬁo%%ﬂ%ul ture of transformed cells TML82- CYC1l- CYClI PT4) 5

Triso. CREL - ADH BT S 5= A EL e CRRYgord NAL SHE R OO Bt p1ague

THiso. CHEPPARPBEA T D il HAen pebinepll, b s el 71

Tiso ARPCILARY Practibige, ety pel dfbem, BB 0C L2 eo T 500 . of
s obta oo UheReLFRe Bhafb SRR PSR r b o St o um
31 ut o2, ACEEOURE: bocbRe iR R iAo A U PR Ras s 366 o obta r

di |l uted

pyéque was produced. PNAwasadsorbedonanitrocellulose £ilter
from the produced plaque and then treated with UV rays to be
fixed on the £11ter. Using the filter prepared in such a manner,
10 hybridized phage cDNA clone was obtained by keeping at 65°C in
the presence of 6 X SSC (0.9 MNaCl and Q.09 M trisodium citrate),
5 x Denhard's solution [0.1% (w/v) ficoll 400, 0.1% (w/v)
polyvinylpyrrolidone, 0.1% BSA], 0.5% (w/v) SDS and 100 pg/ml
degenerated salmon sperm DNA or in DIG EASY Hyb solution
15 (Boeringer-Mannheim Co.) containing 100 pg/ml of degenerated
salmon sperm DNA, successively keeping at a room temx;erature
for 15 minutes two times in the presence of 1 x SSC (0,15 M NaCl
and 0,015 M trisodium citrate) and 0.5% (w/v) SDS, and further

keeping at 68°C for 30 minutes in the presence of 0.1 x SSC (0.015

20 M NacCl and 0¢.0015 M trisodium citrate) and 0.5% SDS.

(Example 4) Preparation of a polynucleotide comprisgsing a

nucleotide sequence enceding an amino aclid sequence of a

cytokinin receptor and preparation of an expression vector of

25 the polynucleotide (Part 1): cloning ¢of CRE1 cDNA
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pre-cultured solutions. A 96-well assay piste was prepared by filling each
weal with 1 EtL of a DMSO solution of an exam nes substance (Abscisia acid
or 6-Benzyl am nopurine) . In this regard, it is to be noted 5 that the
DVSO sol uti on of a exam nae substance was prepared so that the
concentration thereof becane 200 ppm Sinultaneously, an assay plate was
prepared by filling each well with 1 N.L of DMSO as a bl ank section. 8ach
of the dilute - t | M} L O S edrbSal 00 ph
@gg&ﬁ el gbgﬁ 3@l ¥hb gfa cBiEC145e | SbPatRbd By g%%é

per each well both o e assay ates, snd was cultured at for 2A

hours. &ﬂpﬂe@&?@&%léﬁ@aﬁ%ﬂfﬂh&fe&@ﬁbHﬁ{rhnmm&&d@i ng a

i
pl ate reader. The abs ance ( ) "of each of the culture solutions of the

t ransf or, ey 1. sdd Tabl e
o fietld e frls G Byl i SHAE 128 ahR pAITALMS I A

TML82- CY§e H&é&’ﬁa@@%@@&% %&gggg‘té’gﬁvgke B9 NoQ 05 gﬁ%ﬁﬁbﬂé ow

whi chever exam nes substance was a e ot her han the transfornmed

cells X%R%mWBPI&%IWQES%QEAﬁgéﬁeEM&%%a skd @1 o 20 and

TML8 wer e observe r ow ever exani nes substance was

Tia. AR B bH oAbk R 5eEs T a i ARSI FEE1 BB 4 rpn tstpw-
2dded wer e 1 adte PeRAS Bty St bl ol BT iR EhaRERRORE | D0 RS
Thies. ORVETRREHSE, (Srapts e chve, FEHD) 11608 FREo Ehh oapastapns
TVL82- AL AP RIS, ¢ 8390Kh1 § Gyt "ol AYPLIER' A6 B0 A5 soghdpegnd can

grow in ure nedi'u € gro

10 each of which comprised keeping at 94°C for 30 seconds, at 55°C
for 30 seconds, and at 72°C for 4 minute. Incidentally, the
PCRsolution(50ui)waspreparedbyaddinga:eactioncomposition
containing ANTP and the 1like to 500 ng of ¢DNA of the phage cDNA
clone and respective primer each in 100 ng according to the

15 Iinstruction of the kit.

The desired DNA fragment was amplified in such a manner.

{Example 5) Preparation of a polynucleotide comprising a
nucleotide sequence encoding an amino acid sequencs of a
20 cytokinin receptor and preparation of an expression vector of
the polynucleotide (Part 1):; construction of CRE1l expresslon
vector
After p4l15CY¥Cl, a yeast expression vector, [Munberg et
al. Gene: 156 119-122 (1995), availabhle £rom ATCC library (No.

25 B873821)])] waz digested with a restriction enzyms Sma I and then .

52



5 speeds of the transforned cells TML82- CR81- ADHI PT4, TML82- AHK2- CYC1I PT4,
TML82- AHI C2- CYCl | PTS and TML82- AHK2- ADHI PT5 are i ncreased or decreased
dependi ng on the anount of cytokinin. 10 Table 4

8xam neeTML82- TML82- TH182- TML82- TML82- TML82- TH182- TML82- subst anceCYC1- CYC1-
CYC - CYC1- CxEl - AHR2- AFHC2- AHR2- CYC1- ADH- CYC1- ADH ADH- CYC1- CYC1- ADH- | PT4I PT4
| PTSI PTSI PT41 PT41 PT51 PT5DVBQ0. 0350. 0350. 0350. 0350. 0440. 1990. 0710. 301Absci si

cp. 0350,.0350. Q3b 35Q..0450. 0,0690. 297aci d6- avl 0 _0340. 0340. 0350. 0350.
0580. 335‘3;‘5%0%%42’9'§m§%3-a€3ﬂ 3?2’ e G % nﬂ?él%%f B Faﬁ&é’ﬁ?&f cells of the
present ] tion: t ne.Sear chin tances, havj | Vi of
Cont rol FeREeeoRdRa By $80 b naCTy Sha dniaTRan per ag LRmpiEe ' ¢ Vab
TML82- 1- ADHI RT5 tai_ned d X I s nocul ated i nmL of
DOHL U+ G SRR, PR or Bty b B, 6, bombyeed” B Bieha B Rl 0L e
culture 7 sqlution.,is di ovi th LU+d u l,tyure di um.so that
oo berBresg Lot bRRtbE ShIECIEY Y o4 B tpEraratn Fh i BrteA Tt i
cul ture nmedi um at ilytion ratiqg.of 1/200 to obtain a diluted
oK ogedsed, Brotedn dhovrarty ‘winorttinicesd B as sofitmed |
defected strain in which PTP2 T¥rosi ne_phosphatase gene is introduced. is
i nocul att@dPeniobhey righpiiregticn 2r4 e“'n%cﬂ‘-lﬁ?re“atri'gi‘? SRR F5| t ur ed
at 30C for 36 hours . The Culture solution is diluted with DOU+Gal culture
medi um SORERZMeEDE8P s St USLlEnFidn seayengecgeBResSrated PYTEQi It ed
orith DQLU+Gal 10 culture nediumat a dilution ratio of 1/20Q to obtain a
di | ut edMgre: Y PR PmaHiG I seguepner andfhen the expregsdonpipgmid crel
obtained .iin Reference Rxanple .1 is inoculated in 200 nmL of DOLU+Gal culture
medi um PAAFCGES -CREn 1o Was: obta#i88dst 30C for 36 hours. The culture sol ution
i's flti)luted with DOLUtd u
(Bxample 6) Preparation of a polynucleotide comprising a
nucleotide sequence encoding an amino acid sequenca of a
cytokinin receptor and preparation of an expression vector of
the polynucleotide (Part 2): cloning of AHK3 (AAF99730) cDNA
15 Seeds of Arabidopsis thaliana ecotype Wassilewskija were
sterilized with 70% of ethyl alcohol for 1 minute and further
" sterilizedwlth 1,5% of sodiumhypochlorite for 10 minutes. The
resuliing seeds were well washed with sterilized water and then
cultured £or 2 weeks in GM culture medium [4.3 g Murashige and
20 Skoo¢g's basal salt mixture, 1% sucrose, 10 ml of 5% MES~-KOH (pH
5.7), 0.3% PRYTAGEL™ (gellan gum)(SIGMA)] to obtain 5g of the
plant. After the plant was frozen in liquified nitrogen and
Physlcally milled with a mortar and a pestle. The resulting

milled product was mixed with a mixed solution of 10 ml of an

23 extractlion buffer [200 mM Tris-HCl1l (pH 8.5), 100 mM NacCl., 10
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15 cul ture nmedium so that OD6~ becone 0.100. The diluted one is further
diluted with DOLU+tG u culture nediumat a dilution ratio of 1/200 to obtain
a diluted pre=cultured solution- A dilated pre-cultured solution of
transfozned cell TML82-CR81 to which 6-Benzyl am nopurine (cytokinin) is
added is al so prepared so 20 that the concentration of the 6-Henzyl

am nopurine becone 2 ppm A 96-well assay plate is prepared by filling each
wai | wi mM BDTAj ,0.4% SDBYSOL s 8+-mencapteethanpidecand it gnef phenalh s

regard, it is to be noted that the DMSO sol ution of a exam nes substance is
pr epar eif$ert being wixehdanarélvex micteanf thecvasulslpgomipinre was

Si mul t aneously. an assay plate is prepared by filling 77 each well with
1 ~L of mb¥BO Eurthbrawktbekd minofsanhovefome and Nigpxousky |atdraedol utions
is added is a volune of 100 ~, L per each well of both of the assay pl ates,
and i s endsuejeated® tentzifugalssepiration®@ibhani,800 rotatieonMaxriity of
each wall is nmeasured using a plate reader. la a case where it is confirned
t hat5 t heaogmanttespecthef rebeverad siqueaas chayer a2 -ngReid ADIPIFCIh a wel |
cont ai ning a exarai nee substance is increased or decreased as conpared with
that i nia teélcaicéhtrdtbok tacbei 2M ab thie £inadl gomb&Sratbonedeft) t he
exam nes substance contained is the well can be selected as a substance
havi ng gra1acat \480°cofoe @ hbalrsi, "Eghayéd i subijestedhesicentmifutpi al |y, in
a case where. in a well containing the exam nes substance which is

confi r madpagaticoneate 1@, 0ec medtst ione fpro\dith mmpresftd radowersfeor ned cel |

| S TML82- CR81- ADHI PTS as conpared with that is the black section to which
onl y DVp@Deicipidedde . t Thegrevdvesed qredipibate aref divsdlyeld 1AMEEE CRai i s
not increased-or decreased as conpared with that in the bleak section to
whi tt orEyTENEO mM mriteddCT i{pHe ) nNagnd EpgAdnerd dherbEfustherineikad a

subst ance that has the activity 20 of controlling cptokinin biosynthesis
and t hawitayonatmUicE @ Mysed faf taczitgital (pHASSY)cGind 5 mitséthahobramd/t oki ni n
receptor. Further) in a case where, in a well containing the exam nes

subst angmypeictiead To WintriFhdal isepmatdan tieafansfed IRNXYrawva speed of
the transfornmed cell TH182-CRSi - ADH P3'5 as conpared 25 with that in the

bl ank s e@idcap1it@ et ChuethdrDVY pgSof¢dedprébepitate (RNA) was mixed

with 30 unit of FPLC pure™ Dnasel (RNase free-DNase

15 I){Amarsham-Pharmacia) and 60unit of Superace (Ambion) toremove
mived genome DNA and the resulting RNA was subjected to the
phencl/chloroform treatment and ethanoel treatment to purify the
RNA. Next, using the purified RNA as a template and oligo (4T}
12-18 (Amersham-Pharmacia) as a primer, RT-PCR was carfied out.

20 The RT-PCR was carried out employing Superscript II (GIBCO BRL
Co.) at 42°C for 40 minutes. Incidentally the PT-PCR solution
was prepared according to the method described in instruction
of the Superzcript II.

The desired cDNA waas amplified in such a manner.

25 Using the amplified cDNA as a template and a polynucleotfide
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growt h speed of the transfornmed cell TML82 (slnl D) is not inoreased or
decreased as conpared with that in the blank section to which only DVBO i s
added, the exam nes substance can be selected as a substance that has the
nativity of controlling cytokinin S biosynthesis and that may not affect
somewhere not inVA Ved in biosynthesis of aytokinin nor

si gnal transducti onfrom cytokinin receptor. Hereinafter, the nedium
conpositions to be used in the 10 present invention will be desoribed: (a)
DOLU + &aying theavnelpotddn aeguenes rapresgaiefey SHO FBMNo adi7nandci ds

6. 79 A ucose 20g Drop-out m x (Xx) 2.0.% 15 Distilled water 1000ni (b)DQLU +
Gal cul @uPgk¥aRglactide haging thecnuelaptidgaedmncacepresentiedobyici ds

6. 79 Gal actose ~ 20g 20 Drop-out mx (x) a.0Og Distilled water 1000mL (Xx)
Dr op- outSER X® Bosp28udsnpximers.cBRAi having bheinucliedtbde nsequemed3, ent s
. as 79

Adeni ne@eRussantedl by ABERI TR Naxy RewasoarndLf Ded by AR <2 ThgpBRCB-wag nobenzoi

c aoi a0. 2gAs_e%gi ne2. 0gPhen | al ani ne2. OgAsparti a
aai d2. 0grREtiekoud aging-Hercuayse Enhanced@NA Reilyserageh{ o bageg d ut ami ¢
aci d2. 0Tryt ophan2. 0G yci ne2. 0gTyr osi ne2. OgHi sti di ne2, OVal i ne2. 0gl nositol 2.0
gi sol eu&ang2 IAgl.()c inDBhd re@ict iagacondittionsodi keeping at 4Pt ufer medi um
prepared by adding 2% (~t/V) of agar into the culture nmedium (a) 5 (d) DOLU
+ Qi adarinuteyeadnfuirtiver repeating 41 cycles each of which comprised

keeping at 94°C for 30 seconds, at 55°C for 30 seconds, and at

72°C for 4 minute. Incidentally, the PCR solution (50 pl) was

10 prepared by adding a reaction composition containing ANTP and
the like to 500 ng of the template DNA and respective primer
each in 100 ng according to the instruction of the kit.

The desired DNA fragment was amplified in such a manner.

18 (Example 7) Preparation of a polynucleotide comprising a
nucleotide sequence encoding an amino acid gsequence of a
 oytokinin receptor and preparation of an expression vector of
the polynucleotide (Part 2): construction of pHM-1
After p415CYCl [Munberg et al. Gene: 156 119-122 (1995);

20 available from ATCC library (No. 87382)] was digested with the
restriction enzyme Spe I and BamH I, synthesized DNA fragments
{linkers) having the nucleotide sequence represented by SEQ ID
Nos: 29 and 30 were inserted to the expression vector p415CYC1
using T4 DNA ligaseas to newly add the restriction enzyme sites

25 Sac II, Apal, Nhe I to the plasmid p415CYC1 and construct pHM-1.
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A solid culture medi um prepared by adding 2% (WYV) of agar into the Culture
medi um (c) 10 (e) DOALU + G u cul ture nedi um Bact o-yeast nitrogen base

wi t hout am no acids 6.7g G ucose Drop-out mx (p) 20g 2.0g 80 Distilled
wat er 1000mL (f)DOHLU + Gal culture nedi um aact o-yeast nitrogen base

W thout amno acids 6.7g 5 Gal actose 20g Drop-out mx (y) Distilled water
2.0g 1000m. (y) Drop-out mx: Drop-out mx ig a conbination O the
following 10 ingredients. Adenine0. 5gL

si ne2. OgAl aai ne2. OghMet hi oni ae2. OgAr gi ni ne2. Ogpar e- An aobeazoi c

St BRI PR R il
1 R e B s 5 e
by addi ré%‘t%oo \ivnvgreggp% %r a:?& preparation of an expression vector of
5 the polynucleotide (Part 2): construction of AHK3 expression
vector
After the pHM-1 was digested with the restriction enzyme
S5al I and Sac II, and then using T4 DNA ligase, DNA having the
nucleotide sequence represented by SEQ ID No: 5 was introduced
10 downstreamof the CYC]1 promotar saequence of the expression vector
pHM-1 as to be integrated to express the desired protein in yeast.
The congtructed DNA was confirmed to be right in the direction
and its nucleotide sequence was confirmed to be right in the

sequence by an automatic DNA sequencer and thus the expression

15 plasmid p415CYC-AHK3 was obtained,

nucleotide sequence encading an amino aclid sequence of a
cytokinin receptor and preparation of an expression vector of
20 the polynucleotide (Part 2): cloning | of AHK2(BAB09274)cDNA
Using the cDNA prepared in the example 6 (the cONA prepared
by reverse transcription of the total RNA) as a template and
a polynucleotide having the nucleotide sequence represented by
SEQ ID No: 31 and a polynucleotide having the nucleotide sequence

25 Tepresentedby SEQ IDNo: 32 as primers, DNA having the nucleotide
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into the culture nmedium (e) (h) DOHLU + Gal agar culture nmediumA solid
cul ture nedi um prepared by adding 2% ( WV ) of agar 5 into the culture
medium (f) Free text in Sequence Listing SEQ ID No: 23 Designed

ol i gonuol eoti de prinmer for

pri mer

Nos 26 15 Designed ol i gonucl eotide prinmer for

PCR 10 SEQ I D No: 24 Designed ol igonucl eotide

for PCR S8Q I D No: 25 Designed oligonucieotids priner for PCR S8Q I D

PCR SEQ I D No: 27 pesigned

> . . ! . | [ pest
o1} Sor peRtita, BiIBaeheRATSEECORAN o s SR BARAL RS AL B - oo
BORIYah Aat-Ud 600y Oy RARIRA PAL TR SBehAELRG: (Tlledn, Dos! gned

I D NO

ol i gonucl eoti de primer for

pri mer
| D No:

10

15

20

25

SEQ ID Design

I gonucl eot | de

aBE ST AR, i PR OB Al w0 © 0

for 1 minuts, and further repeating 30 cycles each of which
comprised keeping at 94°C £or 30 seconds, at 55°C for 30 geconds,
and at 72°C for 4 minute. Incidentally, the EPCR solution (50
nl) was prepared by adding a reaction composition containing
dNTP and the like to 500 ng of the templaﬁe DNA and respective
primer each 1n 50 ng according to the instruction of the kit,

The desgired DNA fragment was amplified in such a manner.

(Example 10) Preparation of a polynucleotide comprising a
nucleotide sequence encoding an amino acld sequence of a
cytokinin receptor and preparation of an expression vector of
the polynucleotide (Part 2): cloning of AHK2(BAB09274)AcDNA

Using the cDNA prepared in example 6 (the cDNA prepared

by reverse-transcription of the total RNA) as a template and - -

& polynucleotide having the nucleotide sequence represented by
SEQ ID No: 33 and a polynucleotide having the nucleotide sequence
represented by SEQ ID No: 34 as primers, PCR was carried out
to amplify DNA containing the nucleotide segquence represented
by nucleotide numbers 586 to 3531 of SEQ ID No: 3 in which ATG
was added to the 5' terminal sites of gaid nucleotide sequence.
The PCR was carried out employing TAKARA Pfu Turbo denature

(Takara Shuzo Co., Ltd.) in the reaction conditions of keeping
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Desi gned ol i gonuol eotide primer for PCR SEQ ID Nor 36 10 Desi gned
ol i gonucl eoti de prianer for PCR SSQ I D No: 37 Designed oligonucl eotide
prinmer for PCR S8Q I D No: 38 Designed oligonucleotide primer for PCR 15 83
VWHAT IS CLAIMED IS: 1. A sell transfornmed with a pol yaucl eoti de conpri sing
a auoi eoti de sequence encodi ng an am no acid sequence of a cytokiaia
receptor and 5 a pol ynuci eotide conprising a nucl eoti de sequence encodi ng
an am no acid sequence of a eytokinin biosynthesis enzyne. a. The
t r ansf oRfed4cel 0% ck SHMHE + dnd Enwther,Fepepsing d0csyekenieaehadior is
selected fromthe group consisting 10 of: (a) a eytokinin receptor having.
the ani Wigh soyeagéﬁéekﬁepiweh’@eaﬁ By forG30 megends., @ 55°6yEeRi30 n
receptor having the am no acid sequence represented by SEQ ID No: 4; is (c)
a cyt okis§icendSoe @G ataiG £pE Anmipuleid sknpidentably osthe RCByY 58Q | D
No: 6: ~a~ a p~tially traasnmenbrane region-del eted-type cytokinin receptor;
solution (50 pl) was prepared by adding a re.actzon composition

5 containing INTP and the like to 500 ng of the template DNA and
respective primer each in 50 ng according to the instruction
of the kit, The desired DNA fragqment was amplified in such a

manner.

16 (Exawple 11) Preparation of a polynucleotide comprising a
nucleotide sequence encoding an amino acid sequence of a
cytokinin receptor and preparation of an expression vector of
the polynucleotide (Part 2): construction of AHK2 and AHK2 A
axpression vectors

15 After pHM-1 was dlgested with a restriction enzyme Sac
IT and Nhe I and then using T4 DNA ligase, DNA fragments obtained
by the example 9 and the example 10 were respectively ligated
downgtream to the CYC 1 promoter sequence of the expression vector
PHM-1 as to be integrated to express the desired protein inyeast.

20 The introduced DNA was confirmed to be right in the direction
and its nucleotlde sequence was confirmed to be right in the

sequence by an automatic DNA sequencer and thus the expression

plasmid p415CYC-AHK 2 and p4l15CYC-AHK2A were obtained.
25 (Reference example 1) Production of transformed cells
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(e) a cytokinia receptor having the am go acid sequence 20 represented by
am no acids 196 to 1176 of SEQ ID No: 4: (f) a cytokinin receptor having
the ami no acid sequence represented by am ne acids 50 to 1176 of SE(~ ID
Nos 4: (g) a cytokinin receptor having the am no acid sequence represented
by am no acids 33 to 1036 of S8Q ID No: 6: 25 (h) a chinera-type cytokinin
receptor conprising as 84 extraceliular region of the cytokinin receptor,
{ T ansepiane ched!, 04 a AR 2CP A R AC ALY Sl ae Kinase reglon
of the cytokinin receptor, and a receiver region of the histidine kinase.
wherein sai 8 reg ik asal RS a negl and said
hi at 3di ne kingggh?ggkgﬁEng ﬁgnggéﬁgoégl%g%gﬁg%gﬁgt%%ngggggﬁgsreceiver
region | 0 S » L) L0j i tyne am no
nal'd ScOnfRceelraszats JHREERTY St iaf. WEREE! PR AT T

Subst | YaOBaroh G S48l 988 Obeasilelf Aol ARSI and (0 (1)

a cytokinin receptor having~ an am no aci ence e a nucl eoti de

orF T nBAAPCECRERAL (e58' EBkpYATHF, P AMMCYEAMEN O, Y, S ence
R e e e R e L el Ty

o AR CSAELLRS BTN b, 1o o1t

| sopent e erase. tr or me

Consi st FROToFRYpasl yRedT AT IART SHACKER, aSmaned iR 2o B o
sequence LaREE A dn hethad Rodraing” 2ol the? dableRliphsbn’ o W oS S

enzynme having atai no acrd
16 Library Transformation & Screening Protocols disclosed in

MATCHAMAKER Two-Hybrid System 3 User Manual p. 22 £rom CLONTECH
Co. Transformed cells TM182-CRE1l, TM182-AHK2, TM182-AHK2A and
TM182-AHK3 were produced by selecting transformed cells that
were grown ln the DOLU + Gal culture medium based on the fact

15 that leucine auxotrophy disappears in the transformed cells.

(Reference axample 2} Response of transformedcells TM182-CREl,
TM182-AHK2, TM182-AHK2A and TM182-AHK3 to cytokinin (Part 1)
A culture solutlion 10 ul {about 800 clones of yeast) of

20 the transformed cells TM182-CREl, TM182-AHK2, TM182-AHK2A and

TM182-AHK3 produced by the example 12 was spotted on DOLU + Glu

agar medla containing 10 pM of trans-zeatin and cultured at 30°C
for 30 hours. After incubation, the growth state of the
transformed cells was observed and photographed by a digital

25 camera,
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sequence represented by SBQ ID No: 10; ( c) a cytokiain biosynthesis enzyne
havi ng the am no acid sequence represented by 5E0 ID No: 12: (d) a

cyt oki ni n bi osynthesis enzyne having the am no acid 5 sequence represented
by S$Q ID No: 14; (e) a cytokiniri biosynthesis enzyne having the am no
sai d sequence represented by SBQ ID Nos 16: (f ) a cytokinin biosynthesis
enzynme having the am no aoi d sequence represented by S8Q 1D No: 18: 10 (9)

a cytoki.nln Ri osynt heij:s ?e%@rroe%h@/el r}%ﬂtl% o%_{gerg) caecjjldsnsﬁﬂlﬁn_ 1epr esent ed
ty I"al 0S

by SBQ I D No: 202 ¥RjH SIe EhZyie having the dnino acid
dolot i oRuBAn KRR, CTkE2 RiteAs o Baiianks shoberlptef afur 4l no
equencERgrEatR P oIt Re bORHC SOH BaRR B A A e i
pol ynboFEBRRaBeRRAD #8 SomORTARLHEFA ST R e BSBoTpRidR by BO5Y,
NogsS 5, *+Fiku Ages g tige nadih col s lie RS cxaBlaiing CORRRTRAH Y U0
RPN TG ERJIMERT: SR e R

that they were possible to be grown in the DOLU + Glu agar culture

media. Further the transformed cells were found possible to

be grown in the DOLU + Gal agar culture media independently of

10 the exlstence trans-zeatin.

(Reference example 3) Response of transformed cells TM182-CRE1,
TM182-AHKZA and TM182-AHK2 to cytokinin (Part 2)
Culture solutions of the transformed cells TM182-CREl,
15 TM182-AHKZA and TM182-AHK2 produced by the reference example
1 were spotted on DOLU + Glu agar media containing cytokinin
"in a variety of concentrations (1 nH, 10 nM, 100 nM, 1 pM, 10
pM, 100 uM) and cultured at 30°C for 30 hours. After incubation,
the growth state of the transformed cells was observed and
20 photographed by a digital camera. The lowest observed supply
concentrations of trans-zeatin and c¢is-zeatin in which the
raspective transformed cells could be grown were shown in Table

1.
25
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5 a~  SEQUENCE LI STI NG <110J 5um tono Chem cal Conpany Limted <120)
TRANSFORVMVED CELL CO EXPRESSI NG CYTORI NI N RECEPTOR AND CYTORI NI N

Bl OSYNTHESI S ENZYME <130J <160J 38 <21 0) 1 <Z117 3194 <212J DNA <213)

Ar abi dopsi s tbaliana <220J <221J CDS <222J (l).. (3174) <400) 1 atg aac tgg
gca ctc aac aat cat caa gaa gaa gaa gaa gag cca cga 48 Met Asn Trp Ala Leu
Asn Asn HHs An Qu Qu GQu Gu Qu Pro Arg1 . 5 10 |5 aga att gaa att tct
gat tcc gag tca cta gaa aac ttg aaa agc agc 96 Arg Ile Qu Ile Ser Asp Ser
A u SerrableGLu Asn Leu Lys Ser Ser 20 25 30 gat ttt tat caa ctg ggt ggt

got ggp—get—etg—eat—teg—tea—gaa—aag— 4489 ASp-Phg=—Tyr—Gn Leu gy GlY
dy d ;gggékkﬁlin%” S¢ ‘mﬁ%fz Cre1lYs ImAGANACI a0q MaB AL ttl tgg
cgt tc g—ttg—atg—oggt—ttt—gTy aay—192 Pro—Arg LyS [T1€ ASp Phe Irp| Arg Ser

GlY LebMahsGr¥alfig A 3 ohos §0 55 6D|ahm cag cag cad yeaenMag ctt cag Cat
tCa gtgogcyogtgaayg affg aac 240 Vet G adn dn dnfdn Led @ n Hs|5er Yal

Al a Val ch¥szMBkiAS" | no growth 10pM 1pM

(Reference example 4) Method for searching substance having
agonigt-activity to cytokinin receptor (Part 1)

5 The transformed cells TM182-AHK2, TM182-AHK2A and
T™182-AHK3 produced in the reference example 1 were inoculated

in 200 ml of DOLU + Gal culture media and pre-cultured at 30°C

for 36 hours. The pre-cultured solutions were diluted with DOLU
+ Glu media as to become 0.100 as the optical density (ODggo)
10 and further the resultants were diluted with DOLU + Glu media
at a dilution rate of 1/200 to obtain diluted prea-cultured
solutions.
An assay plate was prepared by £illing respective wells
'of a 96-well plate with 20 pl of solutions which wére prepared
15 by diluting DMSO solution (10mM) of each examinee substance with
DOLU + Glu medium at a dilution rate of 1/100, said solutions
containing each examinee substance to be 100 pM at the final
concentration. Simultaneously, an assayplateonlyfilledwith
20 ul of solutions which were prepared by diluting DMSO solution
20 with DOLU + Glu medium, said solutions containing no examinee
substance, was prepared as the blank sections.

The diluted pre-cultured solutions were added in 200 ul
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65 90 75 80 aat aat aat aat aac gat cta atg ggt aat aaa aaa ggg tca act ttc
288 Asn Asn Asn Asn Asn Asp Leu Met Avy,Asn Lys Lys Ay Ser Thr Phe 85 90
95 aia caa gaa cat cga gca ttg tta cCa aaa get ttg att ctg tgg atc 336 Ille
An Qu Hs Arg Ala Len Leu Pro Lys Ala Leu Ile Leu Trp Ile 100 105 110 atc
att gtt ggg ttt ata agc agt ggg att tat caig tgg atg gat gat 384 1lle lle
Val GY Phe Ile Ser Ser Ay Ile Tyr An Trp Met Asp Asp 115 120 125 get aat
aag att aga agg gaa gag gtt, tt tc agc atg tat t caa 432 Alla Aspn Lys Ille
Arg Argeech igtp %HP E%’gpg‘é?’-%%g’eﬂléﬁ Q%i”ﬁgp’?;ﬂ’r%’%@%a‘li@’éﬁr&éf aga atg
ttg cag gat caa ttt agt gtt agt gtt ast cat gtt 480 Arg Ala Arg Met Leu G n
Asp G nafh30%Gforal4 dourg andsthey é'—heappmgagmr&sslstﬂd Dygp) oE ;aget ttg
get att ctc gtc tcc act ttt cat tac cac aag aac cct 528 His, Ala Leu Ala Ile
Leu Val wedd was measyred By apdatesraadep,o Tog agephst-aetivity 848 gat cag
gag aca ttt gcg gag tac acg gca aga aCa gca 576 Ser Ala Ile,  Asp Gn Gu Thr
Phe Al atbeyexgpimee sybstgnees tosfhe - imgeceptoxgwagdekartad cta agt
gga gtg get tat get gaa aaa gtt gtg 6Z4 Phe Gu Arg Pro Leu Leu Ser Gy Val
Al a Xyr bm@pf@#t@sthmowauca%gbaw:msaaareﬂmn the tegsigapeatioang gag cgg
cag-Cac aat tg tt ata aag 672 Asn Phe Gn Arg Gu Met Phe Qu Arg G n His
Asn TrptVthﬂ-Fg gbg graningeospbgtangeg gore @ Hth the aptlealy gtt agg
gat gag tat get cct 720 Thr Met Asp Arg Gy GQu Pro Ser Pro Val Arg Asp Qu
Tyr A adensityEmsasuged in thesbhlank geetions:t (Thetorticahidengitygfc tct
tac ctt gag tca ctc gat atg 788 Val Ile Phe Ser A n Asp Ser Val Ser Tyr Leu
G u Ser dfetheculimrersslytiong®f the transformed cells in the testing

gections to which the examinee substances were added were shown
10 in Table 2. Compound B showing the highex optical density
measured in the testing sections towhich the examinea subatances
were added than that in the blank sections were salected as

agonist-active substance to the cytokinin receptor.

15 Table 2

20

Examinee  |.y1g7-ANK2 |TM182-AHK2A | TM182-AHK3
substance _ _

DMSO 0.01 0 0.51
Compound A" | 0.01 0 0.54
Compound B** | 0.45 0.89 |o.8s

*l Abscisic acid (=negative control)

*2 g-Benzyl aminopurine (=positive control)

(Reference example 5) Method for searching substance having

agonist-activity to cytokinin receptor (Part 2)
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atg tca ggc gag gag gat cgt gag aat att ttg cga get aga gaa acc 816 iaet
Ser Ay Qu GQu Asp Arg Qu Asn Ile Len Arg Ala Arg Au Thr 260 265 270 gga
aaa get gtc ttg act agc cct ttt agg ttg ttg gaa act cac Cat 864 si Gy
Lys Ala Val Leu Thr Ser Pro Phe Arg Leu Leu u Thr H's H's 2?5 280 285 ctc
gga gtt gtg ttg aca ttc cct gtc tac aag tct tct ctt cct gaa 912 Leu Gy Val
Val Leu Thr Phe Pro Yal Tyr Lys Ser Sex Leu Pro Adtt 290 295 300 aat ccg
aCt gtc gaa g Cgt att gca gcc act gca g tac ctt ggt 960 Asn Pro Thr Val
GAu du Arg | eAtaanaﬁomadAcald;ByTM}ﬁzr: Kel,y TMA92328K2Ac 2280 ggt gcg ttt
gat gtg.l_ggg tct cta gtc gag aat tta ctt ggt cag ctt 1008 Ay Al a Phe Asp
Val Qu 2rAHK9aprefucednin dhe seigrpngenexanpriesl sxp Jaocydatedt aac caa
gca ata gtt gtg cat gtg tat gat atc acc aat gca 1D56 Ala Gy Asn A n Ala
| | e Yal iuaaomuzsl\mﬁ DO,W Asfal| eulituradredia @D cgdiuwed ata39 fax
-t--gtc- atg tat ggt aat caa gat -gad-gaa gcc gac aga |104 Sex Asp Pro
Leu Val 3Rehon¥s Eoyohialin prasgudityred, selationsar g 355 360 365 tct ctc tct
cat gag agc aag ctc gat ttt gga gac ccc ttc agg aaa 1152 Ser Leu 5er His
QuRer Lys LEBeAppePRuLEnyeds SrARSEPRBA gol)s 1TH1885A08G cat aag atg ata
tgc agg tac cac caa aag gca cca ata cca ttg aat 1200 His Lys Met Ile Cys
Arg TYr TML82GAHKRAs anida TMDE2+AHKB) ave spot388ded0isoto4pd $o thegtg ctc
aca act gtg cca ttg ttc ttt gcg att ggt ttc ttg gtg ggt 1248 Val Leu Thr
Thr Val *pspecsdveOLthe Glwagars cyltuteemedia ta witioh APMBE -artive

substances to the cytokinin receptor selected by the reference

example 4 are added while their concentration being changed £from

10 10 nMto 100 uM and then are cultured at 30°C for 30 hours. After

incubation, theintensityof the agonist-activityof theexaminee
substances to the cytokinin receptor lg detected and confirmed
based on the lowest concentration at which transformed cells

(TM182-AHK2, TM182-AHK2A and TM182-AHK3) are observed to grow.

15
(BExample 12) Preparation of é polynucleotide comprising a
"nucleotide sequence encoding an amino acid sequence of a
cytokinin biosynthesis enzyme and preparation of an expression
vector of the polynucleotide: Cloning of AtIPT4 cDNA)
20 Seeds of Arabldopsis thallana ecotype Wassilewskija were

sterilized with 70% ethyl alcohol £for 1 minute, and were further
sterilized with 1.5% sodium hypochlerite for 10 minutes. These
seeds were well washed with sterilized water, and then were
cultured for 20 days in GM culture medium {4.3 g Murashige and .

25 ©Skoog's basal salt mixture, 1% sucrose, 10 mL of 5% MES-KOH {pH
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t at
I'le
cat
du
tcg
Adn
att
Leu
aca
Adn
gca
Leu
gag
Au
ctt
Ser
ttc
Yal
[
Arg G
aaa
Gl y

aa
GI n

ata ctg tat ggt gca get atg caol ata gta aaa gtc gaa gat gat 1296 Tyr
Leu Tyr Gy Ala Ala Net Ais Ile Val Lys Val A u Asp Asp 4Z0 4Z5 430 ttc
gaa atg caa gag ctt aaa gtg cga gca gaa get get gat gtc 1344 Phe Hi s
Net Gn Gu Leu Lys Val Arg Ala Gu Ala Ala Asp Val 435 440 445 get aaa
cag ttt ctt get acc gtg tct cac gag atc agg aca cca 1392 Ala Lys b5er
Phe Leu Ala Thr Val Ser Hs GQu Ile Arg Thr Pro 450 455 460 atg aat ggc

Gy TP o EhiRb=RTN RO Gullfl s BeMA D RoTAAR I TIRE Y |

S\?S“%%SF%%?‘%?%% R 2ot R e i A3 Qi dinatt [
b ARG e &%\?55%39% 5% T o gle 83 k5 Brbhcky 1d0° 2 "o g
Leq W oesdrcia® 123 (R8s e ctipetiiy st prostd ' 2o G ot o
%H ?{1&% e S T B R w HPetssfen e ¥R :: g§§”gu
Ser Talt [9ELy *%ﬁ*ﬁf@q’@gw%éf‘a%& P L T C A
aga!%"’%« #en%.‘»ési‘éﬁ R fr A peldfeond e bogifa aalded 2ca gag
s e %@%&%ﬂé@dé@bﬂ%& %Jé%o%@ﬁ(ai@ rofbraLsodnyl ! VS

--Sg?a teﬁﬂga at g%-s- tﬁa&sallys aa%}q%&;@ﬁtt&%?at aggatixgrzédAl a du

10 with a Voltex mixer, and was then subjected to centrifugal

separation at 15,000 rpm at 20°C for 20 minutes. After
centrifugal separation, 75 pl of the resulting supsrnatant was
placed in a 0.6 mL tube, in which 75 pulL of isoamyl alcohol had
been already placed, and the resulting mixture was left standing
15 at 25°C for 20 minutes. Thereafter, the mixture was subjected
to centrifugal separation at 15,000 rpm at 20°C for 20 minutes
" to recover a pracipitate. To the recovered precipitate, 300
uL of 70% ethanol was added, and the resultingmixture was stirred
with a Voltex mixer. The mixture was subjected to centrifugal
20 separation at 15.000 rpm at 4°C for 15 minutes to recover a
precipitate. The recovered precipltate was left standing at
37°C for 5 minutes, and then 30 plL of T10E0.2 (10mM Tris-KCl
(pH 8.0), 0.2mM EDTA (pH 8.0)) was added to dissolve the
precipitate. In this way, a genomic DNA solution was obtained.

25 Next, PCR was carried out using the obtained genomic DNA as a
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595 600 605 gga gtg tct gaa gaa atg atc gtt gtt tcc aaa cag tca agt tac aac
1872 Ay Yat Ser Qu Qu filet Ile Val Val Ser Lys An Ser Ser Tyr Asn 610
615 620 aca ttg agc ggt tac gaa get get gat ggt cgg aat agc t8B Bat tca
1920 Thr Leu Ser Gy Tyr Qu Ala Ala Asp Gy Arg Asn Ser Trp Asp Ser 625
630 ~ 635 640 9a ttc aag cat ttg gtc tct gag gag cag tca tta tcg gag ttt
gat att 1968 Phe Lys His Leu Val Ser GQu GQu A n Ser Leu Ser Qu Phe Asp

goa 2018°8R153%, oA, SVae Eipntlentife hariad Hhe Seidod i Thelionee 0,
2064 || EoRREERTShPYAPRIGER 65 P ANH & efidiedeofidh Titing e, 575"
2112 ABuaheeRdder fpdiench irier i redity GRA TGS 7o P8 YRR S 090
695 700 at c_aag t ctt gtt gaa cttf atg cgt ggt cag ata_aat ttc ata
2160 11 BvEdY yENégtéa?_ g Ve ugleatina sgugency epRrerenied PRSHQ e 705, _
gag o0abde: A5 Feidr vis dar il onhemnoving pastuhaea sbahoady G u_
2256 Ly DR, Folgmetpstoy(Staatanens o ns ki o HAdaE, She) Smmld Bes/al 740"
7304 goctnastions 9g Keeping at 94°C £or 1 Minute, repesting 40 Lycles oo
each including keeping at 94°C for 30 seconds, at 50°C for 30
seconds, and at 72°C for 60 seconds, and final keeping at 72°C
10 for 1 minute. A PCR solution (50 pL) was prepared by adding
2 reaction composition such as ANTP and the like to 100 ng of
the template DNA and 100 ng of each of the primers according
tothe instxuctionof thekit. Inthisway, adesiredDNA fragment
was amplified,
15
{Example 13) Preparation of a polynucleotide comprising a
“nucleotide sequence encoding an amino acid sequence of a
cytokinin blosynthesis enzyme and preparation of an expression
vector of the polynucleotide: construction of AtIPT4 expression
20 wactor
Aftex p423ADH, a yeast expression vector, (Munberg et al.
Gene: 156 119~122 (1995), available fromATCC libraxry (No. 87371)
was digested with a restriction enzyme Sma I and then using T4

DNA ligase, DNA having the nucleotide sequence represented by

25 SEQIDNo: ll andobtalnedbythe example 12 was ligated downstream
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GQu Hs Leu Pro 5er Thr Phe Lys Ay Met Lys Ala Ile Val Val Asp 755 780 765
get aag cct gtt aga get get gtg act aga tac cat atg aaa aga ctc 235Z Al a
Lys Pro Val Arg Ala Ala Val Thr Arg Tyr H's Met Lys Arg Leu 770 775 780 gga
atC aat gtt gat gtc gtg aca agt ctc aaa aCC get gtt gtt gca 2400 Ay Ile
Asn Val Asp Val Val Thr Ser Leu Lys Thr Ala Yal Yal Ala 785 790 795 800 get
get gcg ttt gaa aga aac, ggt tct cct ctc cca aca aaa ccg caa 2448 Ala Al a

g atc O el Aok BrointoF ophdetll o tak nxpkbegzin yposad S arhily het

atg atc tta gta gag aaa gat t€a tgg a a g p Met

10 Len 2t i e 45056 o8 bl oSon0 o Bt oAoR 86,828,030, gt gac- o

gag-att-egt- tta ttg-aat tca-aga acc aa~-ggx aac- - er Qu
ccg ans i np tETS R DARIT i e §Rod in T Pl RisGhLEEE, TR,
gor ana el 18 oudfeotfag Uodithod fak'bodP irogd Fohe thy MHElacH g Aa
(e Jon dadioe S05-Go@nfiRoTir Tone;  an 2t srat ehihpeaiglont o Loy
2%2 ea iﬁf* fé S & P%“;c%%i gl Ridalfi- B 8%%%8%?55{%32?9%35&9’"
G S LB A R i
aga gtavgcgaé#c’glg%a(%'é‘ibﬁﬁg%lttﬁla &%alﬁﬁlgggé’%@agh? Plvéi‘a‘éleﬁF?%g Ar g %
val Al a Iﬁt&: ?ﬁ.ﬁrﬂ% h?cy . 'B%%?MSWEQ %i%géost% 5w:?1d:'h0 a rastriction enzyme
i0 Sma I and then using T4 DNA ligase, DNA having the nucleotide
Sequence represented by SEQ ID No: 11 and obtained by the example
12 was ligated downatream of the CYC 1 promoter sequence of the
expression vector p423CYCl as to be integrated to express the
deszired protein in yeast. The congtructed DNA was confirmed
15 to be in the right direction and its nucleotide seguence was
confirmed to be the nucleotide sequence represented by SEQ ID
"'No: 11 by an automatic DNA sequencer and them the sxpression

Plasmid p423CY¥C1-IPT4 was obtained.

20 (Example 14) Preparation of a polynucleotide comprising a
hucleotide sequence encoding an amino acid sequence of a
cytokinin blosynthesis enzyme and preparation of an expression
vector of the polynucleotide: cloning of AtIPTS cDNA

In a similar manner to Example 12, PCR was caxrxried out

25 by using the genomic DNA obtained from the plants of Arablidopsais

66




gga gca
Ala u
ctt cag
Gnlle
cag atg
Met Asp
get aaa
Al a Lys
atg act
Thr Al a
ggg atg
[l et As
1040 ta
Tyr Lys
1055gt C
<400J 2

gaa gtg gtt tgt gca gag agt ggt caa gtt get ttg ggt ttg 2880 Ay
Val Yal Cys Ala Gu Ser Ay Gn Yal Ala Leu Ay Leu g45 950 955 960
att cca cac act ttc gat get tgc ttc atg gat att caa atg 2928 Leu
Pro Hs Thr Phe Asp Ala Cys Phe Met Asp Ile A n Met 965 970 976 cca
gac gga ttt gaa gca act cgt cag ata aga atg atg gag 2976 Pro G n
Gy Phe Au Ala Thr Arg @n Ile Arg Met Met du 980 985 990 aag gaa

150 G50 S 1 888 00a Bl {4 S50 B Sl iR st 1
WS SRR Rio 6 1A-006R 008 OP 30700, 2,10
oxthc i bR S BhethbrdlB SRERGs Pl rhinddE8 1,
SEIPRR S 78t P e M A Gl g fdngd 20
SltRieeolerh SRR 1927 A Bl Rho S &Y BRLCRRL A 00,

30 Acp HRECRIA BuhEnTEh PP rs e S st tne G- Uen diidsR 5124 oo

10

15

20

25

the amplifying conditions of keeping at 94°C for 1 minute,

repeating 35 cycles each including keeping at 94°C £or 30 seconds,
at 55°C for 30 seconds, and at 72°C for 90 seconds, and final
keeping at 72°C for 1 minute. A PCR solution (50 ul) was prepared
by adding a reaction composition such as dANTP and the like to
100 ng of the template DNA and 100 ng of sach of the primers
according to the introduction of the kit. In thisway, a desired

DNA fragment was amplified.

{Exampls 16) Production of transformed cells of the prasent
invention: Productionof transformed cells TM182-CYC1-CYCIIPT4,
TM182-CYC1l-ADHIPT4, TM182-CYC1-CYCLlIPTS, TM182-CYC1-ADHIPTS .
TM182-CRE1-CYC1IPT4, TM182-CRE1-ADHIPT4, TM182-CRE1-CYC1IPTS,
TM182-CRE1-ADHIPTS, TM182-AHK2-CYC1IPT4, TM182-AHK2-ADHIPT4,
TM182-AHK2-CYCLIPTS, and TM182-AHK2-ADHIPTS

Transformation of TM182 (S1lnlA), SLN1 genetically
defected strailn, [Maeda T et al. Natuxre: 369 242-245 (1994)]
was carried out by using any one of the three expression plasmids,

commexcially available p415CYCl, p415CYC-~CRE1l obtained in
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35 40 45 Pro Arg Lys Ile Asp Phe Trp Arg Ser Ay Leu Met Ay Phe Ala Lys 50
55 fi0O Mt An Ad@n A@n An A@n Leu An Hs 5er val Ala Val Lys Met Asn w 65
70 75 80 Asn Asn Asn Asn Asn Asp Leu Met Ay Asn Lys Lys Gy Ser Thr Phe 85
90 95 Ile @ n @u Hs Arg Ala Leu Leu Pro Lys Ala Leu Ile Leu Trp Ile 100

105 110 Ile Ile Val Ay Phe Ile Ser Ser Ay Ile Tyr~@n Trp Met Asp Asp 115
120 125 Ala Asn Lys Ile Arg Arg Qu Qu Val Leu Val Ser Met Cys Asp G n 130

135 140 Hyxagnpile 547 gnd/ii4 150Y G AHKS BoEhAnBRCL S®xa¥d1eSel , \dla ARy she Yal 145
50 155 160 His Ala Leu Ala Ile Leu Val Ser Thr Phe H's Tyr H'S Lys Asn Pro

| fi5 17008 ¥heTur’egptession plaunGlas, Thi2 PRsH A PrFlandyi238ecl ey g Thr
Ala 180 185 ~ 190 Phe G u Arg Pro Leu-Leu-Ser-Gy Va9 Ala Tyr Ata u Lys

Val Yal |citadsdWn Anankpte A3, m@mmnﬂmﬁ&hd\{ﬂﬁ@rd&ﬁs‘ Trp val
Ile Lys 210 215 220 Thr Met Asp Arg Gy Gu Pro 5er Pro Val Arg Asp Qu Tyr

Al a Pro ctafaikdy 23% 16315 kb A u Ser
Leu Asp Net . 245 280 F55 et g?h%;r%fcﬁ'ﬁ el E%ﬁ?%*&%“‘i%%*‘%h eu Arg

Ala 8i L Leu L
4 80 et 5 cal i Lyl pilcbinion o BB THR 840 5,

Lys Ser I I lmjgl% 3?6‘1 I Gu Arg Ile Ala Ala
T%r Al abaey yr Lgﬁ':’ gdjl 305 °310 %% 20 g]&lﬂ%ﬂ%ﬁ%%bYar Glg Ser Leu Val
G u Asn (lpmg Ar 2 ﬁ?@,% e.val Yal His
Val Tyr Asp /:Ifiemé?h)r‘n%sinrhéﬁ 340 345 d@e?“%s%’%%%h@ag 'Hétt yr @y Asn
An As 3 Al | Leu As
Phe @ 5651345 pr%*i§£° ﬁgIL)l/% 3i7'!'0-t E3£7!5m3§!8%0 ﬁﬁt{%&%ﬁq@%ﬂé&%‘éﬁ!\# Hs Gn
Lys Al I i Loyl Ryp L Ph
b A2 Te G bh WETCHRAER TG W ge thr 5 kY widafh B2, L 4

Phe Ala Ile Ay Phe Leu Val dvy 405 a Ala

Met 14l S gy oNBtcR o G 0,42 | SeaGU-Diet Gn Gu
Len Lys VzglQl ﬁgo AtaHGQ!l? At a geﬁgnéél o§3gr§.§%f§2§e§] %"E%‘ Ser A u Phe Leu

45 T SOt i St 0 B il ¢
7 (0ol S A LB iSRS 55 412 5 110
Leu G Upsaahil13ds \Ble Intl0uced M s%evd-cYA IS to which

P415CYC1 and p423CYC1-IPTS5 are introduced, TM182-CYC1-ADHIDPTS

15 to which p415CYC1 and p423ADH-IPT5 are introduced,
TM182-CRE1-CYCLIPT4 to which p415CYC-CREL and p423CYC1-IPT4 are
:I.ntroduded, TM182-CRE1=-ADHIPT4 to which p415C¥C-CREL and
P423ADH-IPT4 are introduced, TM182-CRE1-CYC1IPT5 to which
p415CY¥C-CRE1 and p423CYC1-IPTS5 are introduced,

20 TM182-CRE1-ADHIPTS to which p415CYC-CREL and P423ADH-IPTS are
introduced, TM182-AHK2-CYClIPT4 to which p4l5CYC-AHKZ and
P423CYC1-IPT4 are introduced, TM182-AHK2-ADHIPT4 to which
p415CYC-AHK2 and p423ADH-IPT4 are introduced,

TM182~AHK2-CYC1lIPTS to which p415CYC-AHK2 and p423CYC1-IPTS are

2% introduced, and TM182-AHK2-ADHIPT5 to which p415CYC-AHK2 and
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515 520 525 Leu Asp Asp Val Leu Ser Leu Phc Scr Qu Qu Ser Arg Asn Lys Qvy
530 535 540 Ile Gu Leu Ala val Phe Val Ser Asp Lys Yal Pro Qu Ile Val Lys
545 550 555 560 Ay Asp Ser Ay Arg Phe Arg @n lle lle Ile Asn Leu Yal Ay
Asn 565 570 575 Ser Yal Lys Phe Thr GQu Lys Gy Hs Ile Phe Yal Lys Yal H's
Leu 580 585 590 Ala Gu @n Ser Lys Asp Qu Ser Qu Pro Lys Asn Ala Leu Asn
Ay 595 600 605 Yai 5er Gu Glu Het Ile Val Val Ser Lys G n Ser Ser Tyr

Asu 6101:6132@&@:%5 LAt Saitrddbckd w@ﬂa FodiFad My Fdrdl n Ser Trp Asp
Ser 625 630 635 640 Phe Lys His Leu Val gl Gu @u gn Se@'rfgzu Ser 3 u Phe

Asp |1 e txdnsoinit®d ceaLsSehabSwera! éhggt’ﬁ;? Thr Gy
Ile Ay 660 665 870 Ile Pr oaLeu Valg:lﬁvg1 a?yanﬁ%UXr%él\s{g?lgﬁfa% ra

Pl 1 e- Metbaged ApA thiéd 60 Gt IduSain SHmdd¥ropii m&amt%nﬁy Gy Thr
Gy tle Ay Leu Ser 890 695 700 Ile Ser Lys Q/sg_en Yal Qu Lea Met Arg Gy

Gn IleRsw QM ¥ppdt b 1P tSains¥ kP ddsrd) e Gy Ser Thr Phe Trp
Phe Thr Al a Va HElleu C'Eﬁbp;ZS T30 735 Lys Cys ,gs‘f){ésd@s Ser Ata Ile Asn H's

Met kys Lys Pro Asn Val 74D 745 ?50 Gu His Leu Pro Ser Thr Phe Lys Gy Mt
Lys Ala lle VaI Val Asp xox 755 760 765 Ala Lys Pro Val Arg Ala Al a Yal

Sor Loy (Bianlr M) BEodicil of Rrhiihclithed Yoy s 2’%‘” o, B, Ay Acn
0% nopi8¥en ?“E’ 3’%““‘*’15‘?%"5‘* RrbeFbibl HRLEL 000 ol G0 Te A, Leu
Aa Loy THE M c??ﬁ%’?ﬁ‘?”ﬁ?ﬁ'@@%%@@’%@er Gy Pho Aep A Ala Lys
= e A ) o 1
foonh et evaiieg ) HladChmky Sa0RERE0 At Rpclicyctips, SOl O
’é{/g A;g‘éh @%femg*“@f*ﬁ o éyi T 945 930 955 S6D Lea G n 11 Mo
T St A e,
Lys G Uge¥ictilla 432a45] ﬂﬁe&pﬂ!’? &Y WiLutd & $E4 48245 (1094)]

1s carxied out by using any one of the two expression plasmids,

P415CYC-AHK2A obtained in Example 11 and p415CYC-AHK3 obtained

in Example 8, and any one of the four expression plasmids,
P423ADH-IPT4 and p423CYC1-TIPT4 aobtained in BExample 13, and -
P423ADH-IPT5 and pA23CYCl-IPT5 obtained in Example 15 together
(that is, by using two expression plasmids at the same time).
The transformation is carried out by employing Polyethylene
glycol/lithium acetate (PEG/L1Ac)-mediated transformation
method according to the description of VII. Library
Transformation & Screening Protocols disclosed in MATCHAMAKER
Two-Hybrid System 3 User Manual p. 22 from CLONTECH Co. Eight

kinds of transformed cells TM182-AHK2A-CYClIPT4 to which
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995 100Q 1005 Ala Met Thr Al a Asp Yal Ile Hs Ala Thr Tyr Gu Ju CYS Lett
Lys 1010 1015 1020 Ser Gy Met Asp Ay Tyr Yal 5er Lys Pro Phe Qu Qu GQu
Asn Leu 1025 1030 1035 1D40 TYr Lys Ser Yal Ala Lys Ser Phe Lys Pxo Asn Pro
Ile Ser Pro Ser 1045 1050 1055 Ser C210) 3 C211J 3531 CZ12J DNA C213)

Ar abi dopsi s thaliana C220) C221) CDS C222) (1) , , (353l) 400J 3 atg tct
ata act tgt gag ctc ttg aat ctt act tca aag aaa get aag 48 Met Ser Ile Thr

Ois G u i Eet o ks T e NS i A s 05 2015 g 120 oo age

Ve Bye ik o0, SRR, A RR 2% 30t {0 (gl oge 1ot

gap gap ST SHAy W holl GRS S Whiphan O lidh o3l
r ) )

gic gz?%ﬁ?%}zﬁ;ﬁiﬁﬁo hﬁ‘%ﬁ? PllApidis® oot vl

‘gta Aca FAINPHAAPLY, jare, dntirodygedsy Ser Asp G n Val Thr

SRR A A e T T

Thr OYS §ntroduced, TM182-AHK3-ADHIPT4 to which p415CYC-AHK3 and

PA23ADH-IPT4 are introduced, TM182-AHK3-CYC1IPT5 to which
P415CYC~-AHK3 and p423CYCl-IP'PS are introduced, and
10 TM182-AHK3-ADHIPTS to which p415CYC-AHK3 and DA23ADH-IPTS are
introduced are produced by selecting transformed cells that are
grown in DOHLU+Gal culture medium based on the fact that leucine
auxotrophy and histidine auxotrophydisappeax in the transformed
cells,
15
(Example 18) Use of transformed cells of the present invention:
culture of transformed cells TM182-CXCL-CYC1IPT4, —
TM182-CYC1-ADHIPT4, TM182-CYC1-CYC1IPTS, TM182-CYCl-ADHIPTS,
T™M182-CRE1-CYC1IPT4, TM182-CRE1-ADHTIPT4, TM182-AHK2-CYC1IPTA ,
20 TM182-AHK2-ADHIPT4, TM132-AHK2-CYC1lIPT5, and
TM182-AHK2-ADHIPT5S
10 uL of fha culture solution (containing about 800 clones
of yeast) of each of the transformed cells TM182-CYC1-CYC1lIPT4,
TM182-CYC1-ADHIPT4, TM182-CYC1l-CYC1IPT5, TM182-CYCl~-ADHIPTS,

25 TM182-CRE1-CYC1lIPT4, TM182-CRE1-ADHIDPTA, T™I182-AHK2-CYCLlIPT4,
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100 105 11D tcc ctg agt--gtg-cgt--tct--gat--aaa-caa--gag-act--aga ggg ctt-
ccc tgg - 384 Ser Leu Ser Val Arg Ser Asp Lys G@n GQu Thr Arg Ay Leu Pro
Trp 115 120 125 aat ctt ggc tta gga cat tct atc tca tca aca tct tgt atg tgt
ggt 432 Asn Leu Gy Leu Gy Hs Ser Ile Ser Ser Thr Ser Cys Met Cys Ay 130
| 35 140 aat ctt gaa ccg att tta cag caa cct gaa aac ctt gag gaa gaa aac 48D
Asn Leu Qu Pro Ile Leu dn A@n Pro Gu Asn Leu Gu Gu Gu Asn 145 150 155

160 104 Taaces- 2002 -0 13001 ,C 0410520 3¢ -Ae 1l imrs Can{£0 tat tta aga aat gca
528 HHs Au AQu Ay Leu Gu An Ay Leu Ser Ser Tyr Leu Arg Asn Ala 165 170

175 t 99 TMI® 2-GHKZ-ADHIPTY (prétHucd i E:Ginh Il € Afafdbétted An 9ta 576 Trp
Trp Cys Leu Ile Leu Ay Val Leu Val Cys H's Lys Ile Tyr Val 180 185 190 tct

cat tct DRGNS 8Fad0bn8REradfe §hiin J¥h P A sIER t 6 H s Ser
Lys Ala Arg Ay d g Ar guLyerl u Lys %at Hi ssLeul%a%asliQ%%CZ%ér% get tta

get ccanmarsAagAEegrCOficaGbatLifh, Otie GROWAH staltel 6€ £He Fahfchddt Ala Pro
Lys Lys G@n dn Adn Arg Ala A n Thr Sex Ser 210 215 220 aga ggg get gga aga

tgg 899 m&@%@%ﬁﬁvﬁ%ﬁtplﬂﬁoﬁéfﬂé@%z% {dan Aldindda, A9 Trp Arg
Lys Asn Ile Leu Leu Leu Ay Ile Leu 225 ~ 230 235 Z40 gga gga gtt tcc ttc

tct gtt tgg t oG hifed@ht JathetraddtodRedladl 180 GycatySerpri e Ser
Val Trp Trp Phe Trp Asp Thr Asn Aa Qu 245 250 255 atc ata atg aaa agg agg

gag act mM1B20GYALADMIPTL WA NIYAGEYRHG PP ldfg Vet Lys Arg Arg G u Thr
Leu Ala Asn Het Cys Asp AQu Arg 260 265 270 gca cgt gtt tta caa gat cag ttc
aat gtt TS CYARADIHAPIY verethoBbhsk®¥ed to grow, but the transformed
cells TM182-CRE1-CYC1IPT4, TM182-CRE1-ADHIPT4,
10 TM182-AHK2-CYC1lIPT4, TM182-AHK2-ADHIPT4, TM182-AHK2-CYC1lIPTS,
and TM182-AHK2-ADHIPTS wers observed to grow. Further, in a
case where DOHLU+Glu agar culture medium containing 10 pM
trans-zeatin was used, the transformed cells
TM182-CYCl1-CYC1IPT4, TM182-CYCl-ADHIPT4, TM182-CYCL-CYCLIPTS,
15 and TM182-CYCLl-ADHIPTS5 were not observed to grow, but the
transformed cells TM182-CRE1-CYCLlIPT4, TM182-CRE1-ADHIPT4,
- TM182-AHK2-CYCL1IPT4, TM182-AHK2~-ADHIPT4, TM182-AHK2-CYClIPTS,
and TM182-AHK2-ADHIPTS were obgerved to grow. This indicates
that the transformed cells TM182-CRE1-CYC1IPT4,
20 TM182-CRE1-ADHIPT4, TM182-AHK2-CYC1IPT4, TM182-AHK2-ADHIPT4,
TM182-AHK2-CYCLIPT5, and TM182-AHK2-ADHIPTS respond to
cytokinins synthegized by themselves and can grow on DOHLU+Glu
agar culture medium. It was also confirmed that all of the ten
kinds of transformed cells could grow in DOHLU+Gal culture medium

25 regardless of the presence or absence of trans-zeatin.
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Ala Arg Val
285 gCC ttg
Leu Ser lIle
att gat cag
Adn Arg Thr
cca ctt act
Lea Thr Ser
gag aaa ttt

Lys Phe(gi
gac cag-aca

Adn Thr gt
att caa

Leu Gn Asp A n Phe Astt Val Ser Leu Asn Hs Val H's 275 280
tct att ctt gta tct aca ttt cat cat ggt aaa atc cca tct 912 Ala
Leu Yal Ser Thr Phe His Hs Gy Lys Ile Pro Ser 290 295 300 gcc
aga aca ttt gaa gaa tat act gag aga aca aac ttt 960 Ala 1lle Asp
Phe Gu GQu Tyr Thr Au Arg Thr Asn Phe 305 310 315 320 gag agg
agt ggt gta gcg tat gCt ttg aaa gtc cca cac 1D08 GQu Arg Pro
Gy Val Ala Tyr Ala Leu Lys Yal Pro H(s 3Z5 330 335 tca gaa aga
gaa aag gag cat gga tgg gca ata aag aaa 1056 Ser G u Arg Glu

R
{8 BeiiRebtielbe g FifafsBraiactBlabal, 2 OC 90,9

ath g J&ﬂ%ﬁf@a@vﬁig? 'g“%%ffz S oy midpy “GeTphgbat, T

2ac 5t 2?%‘?52%833‘3?583?5& el %!siﬁﬁnéigﬁgipﬁgﬁa' Gu A A'g G A

wm

1le Leu Arg
aag ctt ctt
Leu Leu_Lys
gac acgrgé

EzéFﬁcééépﬁEFTéat 2'&9%%”9%@%’3’:&11‘%3‘"%? £

Al a Yal 405 410 415 tta aca tct cca ttt

aBgc ’f’cgfa FGCEF%?¥°ﬁé?dgF¥1ngT'ﬁ§3 ~ELELTRYCEIPTAL 0 Phe Lys

Ser Asn_His Leu Yal Yal 420 425 430 ttg acc ttt get gtc tat
RELARRHERIS Ty ~Asp

T Ser ol PEgell BrATBodh? 1 Sebad EndinSiers cbeatned tn

10

15

20

25

Example 16 was inoculated in 200 mL of DOHLU+Gal culture medium,
and was pre-cultured at 30°C for 36 hours, The thus obtained
culture solutions were diluted with DOHLU+Glu culture medium
s0 that ODgyy became 0.200, and then the diluted ones were further
diluted with DOHLU+Glu culture medium at a dilution rate of 1/200
to obtair diluted pre-cultured solutions.

A 96-well assay plate was prepared by £1illing esach well
with 1 uL of a DMSO solution of an examinee substance (Abscisio
acid or 6-Benzyl aminopurine). In thisregard, it i's"ta’be"notéd '
that the DMSO solution of a examinee substance was prepared so
that the concentration thereof became 200 ppm. Simultaneously,
an assay plate was prepared by £il1ling each well with 1 uL of
DMSO as a blank section.

Bach of the diluted pre-cultured solutions was added in -
a volume of 100 pnL per sach well of both of the assay plates,
and was cultured at 30°C for 24 hours. After incubation, the

turbidity of each well was measured using a plate reader. The
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gaa
Adn
cca
Ser
aca
I'le
aaa
Met
ctt
Leu
aag
Hi s
ctg
Yal
cga
I'le
cgt
Al a
cat
Au
atg
Asp
ggc
Ser

cag cgt gtt gaa gca act att ggg tac ctt ggt gca tca tat gat 1392 Qu
Arg val Gu Ala Thr Ile Ay Tyr Leu Ay Ala S5er Tyr Asp 450 455 460 atg
tcg ctg gtg Bag aaa ctt ctt cac caa ctt gcc agc aaa cag 1440 Met Pro
Leu Val GQu Lvs Leu Leu Hs Gn Leu Ala Ser Lys @ n 4~b 470 4-75 480
att get gtg gat gtt tac gac aca act aac act tca ggt cta ata 1488 Thr
Ala Val Asp Val Tyr Asp Thr Thr Aslt Thr Ser Ay Leu Ile 485 490 495

at gabsbrpdfickCODaR )bl 8@ehUok &ha 2dhtd?d &8lutldbnat 3faghel53B Lys
Tyr Ay Ser Gu Ile Ay Asp Ile Ser Gu Gn Hs Ile Ser 500 505 510 agc
gat trahsfgimedt celis icuniginims thet eg8ginee Substafc@Gis addwnon  Ser
Asp Phe Ay Asp Pro Ser Arg Asn Hs Gu Met Hs Cys Arg 515 520 525 ttt
cat ina®ablé BCC Thé tranisformed GSDlSiPMES2-CYQLICUCEIPT4332 Phe Lys
Lys Leu Pro Ile Pro Trp Thr Ala Ile Thr Pro Ser Ile 530 535 540 tta gtt
gt t TMLB2aCYCLLADHIPTG, t TH@B2t@CattYChapest, @aa gcc 1880 Leu Yal Leu
Ile Thr Phe Leu Val Gy Tyr Ile Leu Tyr A u Al a 545 55D 555 560 atc aac

st t THLB2 aCECYLADHIRTHAG R hot Sbseasr e o Yrowges dRavdr d&aliaedsn Arg
Ala Thr Yal Gu Gu Asp Cys A n Lys Net Arg A u 565 570 575 ctc aaa get

get sGBgtdfi6edfis 3lded. ORLREGTNeT Badd!! EhéErdnotbrinRia L6114l a2 Arg
GQu Ala Ala Asp Ile Ala Lys Ser G n Phe Leu 580 585 590 gca act gtt tct

gagTALe2CORERCEYCIIPPUdanal THYB20ERELL ADHERTE0A 8! BbERLvédl roer H s
Ile Arg Thr Pro Net Asn Ay Yal Leu Gy 595 6D0 605 atg ctg aaa atg ctg

gacgaew Qﬁicﬁé{reﬂabxﬁﬁﬂnaégsﬁﬁﬂt%gegﬁﬁslﬁﬁaeﬁbt FeHthYS, NefjgLeu Met
Thr "Asp Leu Asp Ala Lys A n Net 610 65 820 tat gcg caa act get cat

agt g@e@tAdthdts Gl tRE & rledid flrihed éeiﬁggrﬂ_ﬂﬁz-%ﬁﬁé‘id_ﬁl’ﬂ and s Ay
Gy Lys Asp Leu Thr Ser Leu lle

10 TM182-CRE1l-ADHIPTS in the culture medium to which 6-Benzyl

aminopurine was addedwere faster than those in the culture medium
towhichonlyDMSOwasadded. Thisindicates that the transformed
cells TM182-CRE1-CYC1IPT4A and TM182-CRE1-ADHIPT5 respond to

cytokinins synthesized by tha cells and can grow in DOHLU+Glu

15 culture medium and that the growth speeds of the transformed

cells TM182-CRE1-CYC1TPT4 and TM182-CRE1-ADHIPT5 are increased

or decreased depending on the amount of cytokinin.

20

23
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625 630 635 640 >.o0e aat gag gtt ctt gat cag gca aag att gaa tcc gga agg
ctc gag ctt 1968 Asn Qu Yal Leu Asp G n Ala Lys Ile Qu Ser Gy Arg Leu
G u Leu 645 650 655 gaa aat gtg cct ttt gat atg cgt ttt att ctt gat aat gtt
tca ict 2016 A u Asn Val Pro Phe Asp Met Arg Phe Ile Leu Asp Asn Yal Ser
Ser B60 665 B70 ctc ctc tct ggc aag gca aat gaa aaa gga att gag ttg gcc gtt
tat Z064 Leu Leu Ser Ay Lys Ala Asn Qu Lys Ay Ile Qu Leu Ala Val Tyr
675 680T§§§eg§t tct agt caa gtt cct gat gtt gta gtc ggt gat ccg agt cgg ttc
2112 Yal Ser Ser n_Val__Pro Asp Val Val_Val Qv p Pro Ser Arg Phe 690
695 700 gg‘ﬁ cattacaaacct tt a aact taat caaafjtcacacag 2160Argl G n
Il ellel pe VaI IMLExT g a h3#207 | IMiB3aa |Ep1B2-
ggacacftatttatctca cacqt gat aaag 84 v Ar
G yHi s Béﬁ PRESer %ﬁgCJHi sLé%%g TLy$ ?’§§3307 R&grg cctCRE}- aclt att
gaa gaf gca gtg ct L Ccg act _tt<A§ 11le Gu
Asp Al a Val Leu Lys h Arlg Leu Alla Leu 740 575 tcc ggt
gag acp gt age gdoridd CqlzsRp O'ArdRd 23Pdphas | FriaCyS Spipdd u Ser Gy
Gu Th'_Va'r_SET-"'Gy Phre—Prio—Aa—Vvat—Ash—75b—Fotb—78 c tgg
aag aalpikd aag aga gz 1 4G oacto_gﬁgl agt 02%3 Ala.log G Vo SPis Trp Lys
Asn PhgTys—Tim—Cys Tyr S§ 78P—eag——eattct—gat| caa atc
aaa tt gaggaigg_t: ada gtg gdg gac adt gga ‘2490 A n A$n Ser Aslp G@n llle Lys
Leu Lep Yai Thr Vdlg @42 Asro.ldyo G o /b 799078@380009hb209q @t egLct| gtg gat
gca capagga cga atjc ttc ada Cct ttjt atg 2448 Val 3y Ile Prio Val Asp Al a
Gn Ay Arg ITe PrRe Thr Prijo Phe Mt 805 8Ip 815
6-Benzyl
0.042 0.041 0.043 0.043 0.260 0.293
aminopurine
(Example 20) Use of transformad cells of the present invention:
culture of transformed cells TM182-CYCl-CYC1lIPT4,
5 TM182-CYCl-ADHIPT4, TM182-CYCl-CYClIPTS5, TM182-CYC1-ADHIPTS,
TM182-CRE1-ADHIPT4, TM182-AHK2-CYC1IPT4, TM182-AHK2-CYC1lIPTS
and THM182-AHK2-ADHIPTS
Each of the transformed cells TM182-CYCl- CYC1IPT4,
THIBZ CYCl-ADHIPT4 TMlBZ‘CYCl C!ClIPTS T™182~- CYCl-ADHIP’J.'S
10 TM182-CRE1-ADHTPT4, TM182-AHK2-CYCLlIPT4, TM182-AHK2-CYC1IPTS
and TM182-AHK2-ADHIPTS obtained in Example 16 was inoculated
in 200 mL of DOHLU+Gal culture medium, and was pre-cultured at
30°C for 36 hours. The thus obtained culture solutions were
diluted with DOHLU+Glu culture medium so that ODge became 0.200,
15 and then the diluted ones were further diluted with DOHLU+Glu
culture medium at a dilution rate of '1/200 to obtain diluted
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eda gcc gac agt tcc aca tCg cgg act tat ggt gga act ggC ata ggt 2496 A n
Ala Asp Ser Ser Thr Sex Arg Thr Tyr Ay Ay Thr Ay Ile Ay 820 825 ~ 830
t~tg agt ata agc aaa cgt ttg gtt gaa ctc--atg caa gga gag atg ggg 2544 Len
Ser Ile Ser Lys Arg Leu Yal Qu Leu Mt G n Gy Gu Net Ay 835 840 g45 ttt
gtg agt gag ccc ggg ata ggc agt act ttt tca ttt act gga gtt 2592 Phe Yai
Ser Qu Pro Ay Ile Ay Ser Thr Phe Ser Phe Thr Gy Val 850 855 ~ 860 ttc

ggg aaa_qgca dcq aat acg tcg att act adg ctg gaa cga ttc 2640 Phe Ay
Lys Al apgea"gﬁ%%ﬁ ?Hﬁ“gégnﬁre Thr Lys Leu A u Arg Phe 865 870 875 88D iio

gat cta get att_ ca ttt aea a_ttg aga tt [ att qat 88 Asp
Leu Ala Ile nB%-xge.gﬁ%smy @%@Uaﬂr grﬁgﬁrggﬁbvﬁiﬁ%"m ¥ 895 aac
aga aac att aga gca %?H% gtc_acc agg_tac gaa ctt cgg aga ctg 2736 Asn Arg
Asu || eWALY Wik of OTRPLUELOm AT @ ekaningg syRptanrey(dbRe3Isdf0 gga ata

tct gca at tt tca ggt ctg aga a ca tgc act tgt 2784 Gy Ile Ser
Ao asparnd onp-Hepel aildonkddng o AReTATSaATay 4 018 tsbegebedy: are
agc aaa tta gaa aat tt et atg att cta ata gae aaa gae 2832 Cys Ile Ser
LyS Teuthpl 586 DMEP Aeduliden o€ 4 sxapides guBsEancs Yap nrapapssl soc tgg aac

aag gaa,gaa ttt tca gta ctt C gag ttg ttt acc cga _288Q Ala Trp Asn Lys
G u G uthpt Wis conree Eﬁaﬂéﬂn@?rﬁﬂ% ‘F‘?fga’ﬂ?n?ORrWSSml.%%Yagc aaa
gta acc ttt aca aga gtc cca aag att ttt ctt ttg gca act 2928 Ser Lys Val
Thr Phe@fhBSAERY tervns prapareth &y £41ldpgapachhweddswitly bad gca aet
ctt act _gag cgc agt gag atg aag tct act ggt ctc atc 2976 Ser Ala Thr Leu
Thr d ubﬂﬁé Gérath}aMSt SE?%’-SBP Thr Ay Leu Ile 980 985 990 gat gag gtg gtg

ata aag cct ctt cgg atg a%t tc tta ata tgt tgc 3024
Each of the diluted pre-cultured solutions was added in

10 a volume of 100 pL per each well of both of the assay plates,
and was cultured at 30°C for 24 hours. After incubation, the
turbidity of each well was measured using a plate reader. The
absorbance (ODgye} of each of the culture solutions of the
transformed cells contalning the examinee substance was shown

15 i1in Table 4. The transformed cells TM182-CYCl1l-CYC1IPT4,
TM182-CYC1-ADHIPT4, TM182-CYCl-CYC1lIPT5 and
'TM182-CYCl-ADHIPTS were not observed to grow whichevery examinee
substance was added. On the other hand, the transformed cells
TM182-CRE1-ADHIPT4, TM182-AHK2-CY¥C1IPT4, TM182-AHK2-CYCLlIPTS

20 and TM182-AHK2-ADHIPTS were observed to grow whichever examinee
substance way added. Further, the growth speeds of the
transformed cells TM182-CRE1-ADHIPT4, TM182-AHK2-CYC1lIPTA4,
TM182-AHK2-CYCIIPTS and TMIBZ-AI;IK2-ADHIPT5 in the culture
medlum to which 6-Benzyl aminopurine was added were faster than

25 those in the culture medium to which only DMSO was added. This
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111 ,.. Asp GQu Yal Val Ile Lys Pro Leu Arg Met Ser Yal Leu Ile Cys Cys
995 1000 1005 ttg caa gaa acc ctt gtc aat ggc aag aag agg caa ccg aac aga
cag 3072 Leu A n du Thr Leu Val Asn Ay Lys Lys Arg Gn Pro Asn Arg A n
1010 1015 1020 cga aga aatctt gga cac ttg ctaaga gaa aaacag att Cg gtt gtg
3120Arg Arg AsnLeu Ay His Leu LeuArg Qu Lys@n Ile Leu Va

Val 1025103010351040 gat gat aat ctt gtg aac aga cga gtt gca gaa ggt gca ctt

aag aaaiRzd8dated ARt Athel ta¥dlrodhida ce 140 TV 2ACRET-ADHIPTY 2 Leu Lys
Lys 1045 1050 1055 tat gga get att gtt aca tgc gtt gag agt ggc aaa get gca

#t g gcarHist-Ank2CGcrcAteral, eTMalg 2 [RHRO L eYMlIp@si g Gy Lys Ala Ala Leu
Ala 1080 1065 1070 atg ctt aag ccg cct cat aac ttc gat get tgc ttc atg gat

ctc cagrhi6s-NekolavuredsPrasBoaaics s?'r& ' p Leu
G n 1075 1080 1085 atg cct gag atg gaﬁgggli?‘tilﬁ%ga g(lzlggég'(z,?a:g g:gléﬁ;tc cgt

gag ctg AL g Gu
Lcu 10988%%5%8gﬁ§ag ag'ggggggﬁg%gﬂgﬁ aﬂg?ig%gn-ggg‘? 195:% g‘ég gg‘?gl gitttca get

gaa 53369%(1@ f%gum%rsﬁ@fuﬁehty%hw&gﬁat gc?%ig-ﬁpﬁz‘ﬁﬂser Al a

G ullos1 ' 1151 atg ttc tgt aaa t a gg cdc gtc ccg ata tta

gca at gpReg234a&aVeyciiherlys 2P e p.Riss Val Pro Ile Leu AlLa
Met Thr 1125 1130 1135 gca gg%ﬁgtthgﬁtg gggéq'gg?sacaﬁdiat gaa gaa tgc atg aaa

tgt goaTihd23ARR2AABHAPRS Erde linSrdaded 8r Bl ctdssdd tutegeua&\ﬁg MEleneys Os

Gy Mt 1t40 1145 115D gat ggt tat gta tca aaa ccg gaa (Jag gaa gtg ctc

tac aca 5Q¢ yr Val Ser Lys Pro Phe Gu GQu du Val Leu Tyr
The A aolibEnto0t epokiiihy

10 Table 4

Examinee |TM182- |TM182- | TM182- | TM182- | TM182- | TM182- | TM182- | TM182-
substance | C¥YC1- |CYCl- |CYCl- |CYCl- |CREl- |AHK2- |AHK2- |AHKZ-
C¥C1- |ADH- CYCl- | ADH- ADH- CYC1- [ CYCl- | ADH-
IPTA IPT4 IPTS IPTS IPT4 IPT4 IPTS IPTS

DMSO 0.035 [0.035 |0.035 |0.035 | 0.044 |0.199 {0.071 |0.301
Absclsic |4 035 [0.035 [0.036 [0.035 |0.045 [0.194 |0.069 |0.297
acid
6-~Benzyl

0.034 [0.034 |0.035 | 0.035 |0.058 |0.339 |0.430 |0.427
| amino-
purine

(Example 21) Use of transformed cells of the present invention:
method for searching substances having activity of contxolling
cytokinin biosynthesis

15 The transformed cell TM182-CRE1-ADHIPT5 obtained in
Example 16 is inoculated in 200 mL of DOHLU+Gal culture medium,

and is then pre-cultured at 30°C for 36 hours. The culture
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gta gca aga ttc ttt gaa cct tgt taa Val Ala Arg Phe Phe Au Pro Cys 1170
11T5 3531 <210J 4 211J 1178 <212J PRT <213J Arabi dopsis thaliana <400J 4
Met 5er Ile Thr Cys G u Leu Leu Asn Leu Thr Ser Lys LYS Ala Lys 1 5 10 15
Lys Ser 5er Ser Ser Asp Lys LYS Trp Leu Lys Lys Pro Leu Phe Phe 20 25 30
Leu~lle Leu CYS Ay Ser Leu Yal Ile Val Leu Val Met Phe Leu Arg 35 40 45
113 Leu Ay Arg Ser An Lys Qu GQu Thr Asp Ser Cys Asn Ay Gu Qu 50 55

00 1o YgbobSinllf Bgutust AURIE ot bhtbe oD 55 1 12
L7 Lo, et ) FndSpeR B ut el 105 1
S Lt BT, 18 Bl SRR bl 15 10
160 H's dn u dy Ley Gu An dy Leu Ser Ser Tyr Leu Arg Asn Ala 1B5 170
175 Tr ppr°%§uE§é FPE“E%B“G ﬁ%illi%’cﬁwa'mk% (F$4nl\A) 418 SINL1va) 18D 185
190 5 genetically defected strain in which PTP2 Tyrosine phosphatase
gene i3 introduced. 1= inoculated in 200 mL of DOLU+Gal culture
medium, andis thenpre-culturedat 30°Cfor36hours. Theculture
solution 1s diluted with DOLU+Gal culturas medium so that ODgoe
become 0.100. The diluted one i1s furthexr diluted with DOLU+Gal
10 culture medium at a dilution ratio of 1/200 to obtain a diluted
pre-cultured solution. Further, the transformed cell
TM182-CRE1 obtained in Reference Example 1 is inoculated in 200
L of DOLU+Gal culture medium, and iz then pre-cultured at 30°C
for 36 hours. The culture solution is dilunted with DOLU+Glu
15 culture medium so that ODgo become 0.100. The diluted one is
further diluted with DOLU+Glu culture medium at a dilution ratio
'0£1/200 to obtain a diluted pre-cultured solution. A diliited
pre-cultured solution of transformed cell T™182-CRE1 to which
6-Benzyl aminopurine (cytokinin) is added is also prepared so
20 that the concentration of the 6-Benzyl aminopurine become 2 ppm.
A 96-well assay plate is prepared by £illing each well
with 1 i, of a DMSO solution of a examinee substance. In this
regard, it is to be noted that the DMSO solution of a examines

substance 1s prepared so that the concentration thereof become

25 200 ppm. Simultaneously. an assay plate is prepared by £1l1ling
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Ser Hs Ser Lys Ala Arg Gy GQu Arg Lys;du Lys Val Hs Leu G n 195 200 205
GQu AlailLea Ala Pro Lys Lys An dn A@n Arg Ala @ n Thr Ser Ser 210. 215
220 Arg AyiAla Ay Arg Trp Arg Lys Asn Ile Leu Leu Leu Ay Ile Leu 225 ~
230 235 24D dy dy;Vai Ser Phe Ser Yal Trp Trp Phe Trp Asp Thr Asn Gu G u
245 25D 25S Ile IleiMet Lys Arg Arg GQu Thr Leu Ala Asn Met Cys Asp Qu Arg
I I 260 265 270 i Ala Arg;Val Leu A n Asp A n Phe Asn Val Ser Leu Asn Ilis

| His_i I I h h ' is G
Uys 11 o=BPB eeT B0enoL wpoon phSHLZHcn BIARK #oR6ASBhe G u G u Tyr Thr G
h Yal. Ala Tyr Al
Lo Lys Val prachy g b8 Ao @b Rl 1fall 4 bafffa &0 s Gy

Trp Ala_l
Cys Val

sprErad ol an g’ detichell Bt Moth of b el piRteRa u Ty

Ala Pro_Val,lle e AL,a_370.375.380.Ad.n GQu Thr .Yal Ser H.s Ile Yal 5er Val
a1 agggﬂ;é

Asp Met

g .rutfired, FoR2 YRS, tary acubation.cthe, Arg Al a

eu Thr Ser. Pro Phe Lys Leu Leu Lys

Al | Ser . L €] Val . 405 410 415

S SoriEbififvbd ShiniapL]ots Miesiited HpAtY Srpiate iy K8 i S
L P P Asp. Al d 4 44Q. 44 d n~ A V T |

L PO R TAL] T8 bbbl 14085 B SRR 1

-

Ile Ala val Asp Val

0 b o e e oot e Ui, L,

€ I | d Hs lle S 00 505 510 Ser L P

8 S oot il e e 0, T,
I h I T Ser. | S30_ 935 5 Val ~L

Var I etf 8 vefi o e pigh sebric Sordch anilvndsddte 38dedio 1o

STy,

Lys. Al

le Ala, Thr Val u @ . d L f A € 65 570 576 L
r%t%?éﬂﬁ%l@fé Waﬁsi?‘gc%%‘ﬁ&’%‘i 3&”& ﬁ'%eln o oo gelesgdsgn 500
Ala Thr Val Ser Hs Qu lle Ar t Asn Ay
Vet Leu®Py8 FHPstancrehexipaThRe BptiEdt¥opEPant O dinaNert
Tyr Al

Thr Pro Me

val Leu Gy 595 600 605
A§§n6§o 615 820

‘'An Thy Ala Hs Gy Ser. Ay Lys Asp Leu Thr Ser Leu lle 625 ~ 630
635 64Sb%\§ﬁY%at’I3°§%F1 Letpaidentally i%saw%@!hw'dq/ ar¥elky Qu Leu

is5

20

25

contalning the examinee substance which is confirmed to increase
or decrease the growth speed of the transformed cell |
TM182-CRE1-ADHIPTS as compared with that in the blank section
to which only DMSO is added, the growth speed of the transformed
cell TML82-CREl is not increased or decreased as compared with
that in the blank section towhich only DMSO 13 added, the examinee
substance can be selected as a substance that has the activity
of controlling cytokinin biosynthesis and that may not directly
affect signal transduction system f£rom cytokinin receptor.
Further, in a case where, in a well containing the examinee
substance which is confirmed to increase or decrease the growth
speed of the transformed cell TM1B2-CREl1~ADHIPT5 as compared

with that in the blank section to which only DMSO is added, the
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645
660
675
690
705
Lys
Leu
Asn
Thr
Asp
Thr
Thr
d
Phe

'l&leu 1 ubLbgyRERe88E Sd thax A8

du
Arg
Met
Leu
Pro
Au
Arg
Asn

Hi &&eupksaeﬁegiﬁvanﬂanq’ﬂu'

y G ualybi ddtystmdicd4hatthaBhenyohatevi

650
665
680
695

655 G u Asn,Val Pro Phe Asp Met Arg Phe Ile Leu Asp Asn
67D Leu Leu Ser Ay Lys Ala Asn u Lys Ay Ile GQu Leu
685 Val Ser Ser An Val Pro Asp Val Yal Val Gy Asp Pro
700 Arg Adn,lle Ile Thx Asn Leu Val @y Asn Ser I|le Lys
710 715 720 Gu Arg Ay Hs Ile Phe Ile Ser Yai H's Leu Ala Asp
725 730 735 GQu Pro Leu Thr Ile Qu Asp Ala Val Leu Lys A n Arg

740g74Rtho8pEbl G¥SthRer tgaﬂs%sm@ayc@u I-hﬁ.a!a:géﬁl &)y 18NgoRr O
755 760 765 116 Ala Trp Av Ser Trp Lys Asn

G uibered30d btbAdEPesbaa AT CoMParedwith At LM THeEW1 ARK bt 1D
Thr Ay 785 790 795 800 Val Ay Ile Pro Val Asp Ala @ n Gy Arg

Pr ot &b 1t orfDPDRSE 1 &ldiaddd) YhaehaRiNek sHatEice in PeGelltictDy
Ay Ile Ay 820 825 830 Leu Ser Ile Ser Lys Arg Leu Val Qu Leu

loPlcdr@ b 111 i Gy tokia kil
850 855 860 Phe Ay Lys a Gu Thr Asn Thr Ser 1lle

H6P dfRbA BohkWhErd st MR IVEa Tny
Asn Arg Asn Ile Arg Ala G u Val Thr

Val
Al a
Ser
Phe

Thr Ay Vai

Leu Val Ile Asp 885 89D 89@

Ser
Tyr
Phe
Adn
Yal
Al a
Val

Ser
Val
Arg
Thr
du
Leu
Al a

he Lys Thr Cys Tyr Ser

Val Qu
Il e Phe
Ay Ay
Met A n
Phe Ser
Thr Lys
Leu Arg
Arg Tyr

LeupfbayAtHebes o@&@&ﬁmﬁﬁar@mn'aﬁﬁﬁfsﬂ&fambﬁ ch%k'ia&nser Leu

Met Ala Cys Thr Cys gl5 920 l e Ser Lys Leu
Ilergegphbg Asp Lys Asp 930 935 940 AI a Trp Asn Lys Au G u Phe
Asp G u Leu Phe Thr Arg 945 950 955 960 Ser Lys Val Thr Phe Thr
Lys Il e Phe Leu Leu Ala Thr 965 970 975 Ser Ala Thr- Leu Thr Qu
Met Lys 5er Thr Ay Leu Ile 980 985 990 Asp G u Val Val IIe Lys

Met Ser MBhrb@Hakt&rCY %&a&%a&%&
dy Lys Lysrgr gaGi:ﬁrbr?)hAsn Arg G 60?&55 1$1t82l!‘:’0°G|Arg Arg

Asn Leu Al a

5er Val
Arg Val
Arg Ser
Pro Leu

heleU Val
n Len Gy

seeagsglﬂbgal | 025 1030 1035 104D Asp Asp Asn .

Leu Val Asn Arg Arg Val Ala a Leu Lys Lys 1045 1050 1055 Tyr dy
A a |l ecXy!l pdfitr CygiNak gtﬂr§eﬁxe MmlYS Ala Ala Leu Ala 106D 1065 1070 Net
Leu. Lys P?o Pro His AsnuP he Asp %'a Cys Phe Net Asp Leu @ n 1075 1080 1085

Net  PropghiloNgbastPnt¥obA %Qe%ﬁtﬂﬁﬁt%ﬁbga}ﬁ‘hs” $.Gg' Leu
Glucoss 20q
Drop-out mix (x) 2.0g

15 Distilled water 1000ml
(b)DOLU + Gal culture mediaam
. Bacto-yeast nitrogen base without amino acids 6.7g
Galactose 20g
20 Drop-out mix (x) 2.0g
Distilled water 1000m1
{x) Drop-out mix: Drop-out mix is a combination of the following
ingredients.
25
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1090 1095 1100 Au Arg Gu Ile Asa Lys Lys Ile Ala Ser Ay G u Yai

G u 1105 1L10 1115 1120 Net Phe Cys Lys Phe Ser
1125 1130 1135 Al a Asp Yal
Lys Cys Gy Net 114D 1145 1150 Asp Ay Tyr Val
Leu Tyr Thr Ala 1155 11 BD 1165 Yal

Ala Net Thr

Val

Ser

Ser Trp Hi's Val
Ile @n Ala Thr

Pro
Hs Qu Au

Ser Al a
Il e Leu
Cys Met

Lys Pro Phe Gu Qu GQu

Ala Arg Phe Phe GQu Pro Cys 1170

Bacto-yeast nitrogen base without amino acids

Glucose

Drop-out mix (y)

BO

6.79

209

2.0g

1175 <21 Q1 5 <211J 3111 <212 DNA <21 3] Axabldopsis thaliana <220J m
<221J €DS <222J (1).. (3111) <400 5 atg agt ctg ttc catté;tg cta ggg ttt ggt
gtc aag®depd Ser_| ¢bysdde s \al |ey \Val Lys
lle Ay_Hs Leul, 5 10|15 ttc tgg atg cta tgc tgc tgg ttt gtt tctf tgg ttc
gtt ga Agﬂplﬂﬁn a8 Phe TTrgd _Leu HP opdRephe Vol IR0 rp Phe |Val Asp
Asn A y,20.25 30 atc gag.|gac, aag tct t ctt tt t c tct gtc got gat
ctt gagAFQ&nipﬁ G u Asp L%‘%r Ay l%%r 3 °%qucéé19 Vat9d'y Aspl Leu Qu
35 40 45 aag act aag atg |act acg ttg a%id(aag aag aac aap atg tgg ttic tgg
197 Ly$—Fhr—bys—Met—Thr—HF—l-et—days l,u -SSR S— T geRie—g 50 55
60 aat 1 La,t ttct tatat cag [240 Asn
Lys |1¢ 3&%“ Ty %%555 26—45 80 ttt
ctt gg¢ gcg. t@gohqgleegg aag ctt ﬁt 288 Phe Leu Ay
Ser Val o p—Trp-Argtys—teu—Vva—85 t tgg
gtt gt :E%Qeg_gg gtc ttg gt£ ¢ att gar3ae ttt tgg 336 :\_/angaI Trp Val Val
Phe Tr T'E_ﬂip_ﬁﬂ_lsh'e'"“' Y

Glutamine 2.0g Threonine 2.0g

Glutamic acid 2.0g Trytophan 2.0g

Glycine 2,09 Tyrosine 2.09

Higtidine 2,09 Valine 2.0g

Inositol 2.0g Isoleucine 2.09

(c) DOLU + Glu agar culture medium

A 50114 culture medium prepared by adding 2% (W/V) of agar
into the culture medium (a)
5
| (d) DOLU + Gal agar c.ulture' medlum
A s0lid culture medium prepared by adding 2% (W/V) of agar
into the culture medium (c)
10 (e} DOHLU + Glu culture medium



119 loo lay Ilo tac ttt agc tcg eaa get atg gag aag agg aaa gag acg cta

get agi 384 Tyr Phe S5er Ser G n Ala Met Qu Lys Arg Lys Qu Thr Leu Ala Ser
115 120 ~ 125 atg tgt gat gag aga get cgt atg ctg eag gat cag ttc aac gtt

agc 432 Met Cys Asp Gu Arg Ala Arg Met Leu G n Asp A n Phe Asn Val Ser 130
I35 140 atg aat oat gtt caa gcc atg tct atc ttg atc tca acc ttc cac cat 480
Met Asn H's Val A n Ala Met Ser Ile Leu Ile Ser Thr Phe His Hts |45 150 155
16D ggc e t get atc gat eag aga aea tte tc tac act 528 Gy
Lys 11eD%r§gig%rgdAﬁ§t%%e Asp G n Arg Thr Phe Ser Qu Ty?" 65 1TO 1T5 gat
aga act tcc itt gag agg cct ett act age ggg gta get tat get 576 Asp Arg Thr
Ser Phe-A@n ~g Pro-Leu-Thr Ser Ay Val Ala Tyr-Ata 180 185 190 atg agg gtg

ctc cat g a ttc agg caa caa ggt 624 Met Arg Yal Leu His
Ser d udi?go@ﬁg %gaghgu%gﬁrﬁraegiﬁmg n Ay 195 200 ' 205 tgg act att agg

aag atg.tat tct t a_caa aac cc tt caC,aag_6 Trp r lle Arg Lys Het
Tyr SerBE8£é°C¥ ﬁa%nn%gﬁoﬂﬁﬁ @3?%’3"%9&"2?@15?535 12(?'-[;]5[;at gac tat gac

ctg gaa tg _gaa cca tcc cct gtc caa gaa gag 720 Asp Asp Tyr Asp Lea GQu
Al a eus%gﬁcg?gESer Pro Val Gn Qu Gu 225 230 235 24F%hC get cca gtc ate

ttt get.cag gac act gtt tet Cac gtt gtt tci 768 Tyr Ala Pro Val Ile Phe Al a
An Aspmfﬁﬂ'%ﬂf% g‘i?‘ 25’& Val Yal Ser 245 25D 255 Ctc gatz'é’['ib Ctg tct ggg aaa

gaa gat d.,aac,gtt ttg Cgg gCC 816 Leu Asp Met Ley ber Ay Lys GQu Asp
Ay o PRIk IPa RA ARy A o 10d0om1

(y) Drop-out mix: Drop-out mix is a combination of the following

10 1ingredients.

Adenine 0.5g Lysins 2.09
Alanine 2.0g Methionine 2.0g
Arginine 2.0g para-Aminobenzoic| 0.2g
acid

Asparagine 2.0g Phenylalanine 2.0g9
Aspartic acid 2.0g Proline 2.0g
Cysteine . - . . ... |2. og_._ e - - Soprine - - e 0§ : .
Glutamine 2.0g9 Threonine 2.0g
Glutamic acid 2.09 Trytophan 2,0q9
Glycine 2.0g Tyrosine 2.0g
Inositol 2.0g Valine 2.0g9
Isoleucine 2.0g

(g} DOHLU + Glu agar culture medium

A solid culture medium prepared by adding 2% (W/V) of agar
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260 265 270 agg agt tca ggt aaa ggg gtt ttg aea get cct tte cca ttg ata aag
864 Arg Ser 5er Gy Lys Ay Val Leu Thr Ala Pro Phe Pro Leu 1l1le Lys 275 28D
285 aca aat aga ctt ggg gtg atc ctg aca ttt gca gtg tac aag aga gat 912 Thr
Asn Arg Leu Gy Yal Ile Len Thr Phe Ala Yal TYr Lys Arg Asp 290 295 300 ctc
ccc tcc aat gca acg cca aaa gag aga att gag get act aac ggg 960 Leu Pro Ser
Asn Ala Thr Pro Lys Qu Arg Ile GQu Ala Thr Asn Ay 305 310 315 320 tat Ctc

099 00a48+8 thi g@ftefé H881 c(%sg gta gaa aac ttg ctt 1008 Tyr Leu Gy
Gy Vai Phe Asp Ile Qu Ser Leu Yal GQu Asn Leu Leu 325 330 335 caa cag ctg

get agc aag caa acg att ctt gtc aat gtg tac gat atc 1056 G n G n Leu Ala
Ser Lys A n Thr Ile Leu Yat Asn Yal Tyr Asp lle iax 340 345 350 acc aat

cac tct s fep6gEu alt c t gtg tcg get 1104 Thr Asn H's
Ser P?o I'Te SerGélg aéﬁﬂ %?itgﬁé @ééi al Ser Ala 355 360 365 gat ggg ttg

Arg 32? dor ARRY %‘é‘t‘%ﬁ%mé%%‘ﬁ%r% #0398 2 2R3 o p¥asT o i g

cgt gt gcy a tgg cCa gtg 1200 Lys Hs Gu Mt Arg
Cys Awg @ﬁ@ tys %ﬁj f@% ﬁ?@i@@o( p Pro Vai 385 390 ' 395 400 cta tca atg
gtg aca tca ttc ggt atc ctt gtg att gcg tta ctt gtt 1248 Leu Set Met Val
Thr 5er Phe @'V ile Leu Yal Ile Ala Len Len Yal 405 410 415 gca cat ata atc

cac gc gtt gaa gaa 1298 Ala His Ile lie H's

Al a Th?F€£§ %%%tﬂwg #%@“%ﬁ%efggs 9G u Qu 420 425 430 gat tgt gat aaa atg
aag cagg cxﬁqﬂoaafaaag get gaa gca gca gat 1344 Asp Cys Asp Lys Met Lys
dn Leu {é yS Lys"Ala Qu Ala Ala Asp 435 440 445

Designed oligonucleotide primer for PCR

10 SEQ ID No: 24
Designed oligonucleotide primer for PCR
SEQ ID No: 25
Designed oligonucleotide primer for PCR
SEQ ID No: 26

13 Designed oligonucleotide primer for PCR
SEQ ID No: 27

‘Designed oligonucleotide primer for PCR e
SEQ ID No: 28
Designed ollgonucleotide primer for PCR

20 SEQ ID No: 29

Designed oligonucleotide primer for PCR

SEQ ID No: 30

Degigned oligonucleotide primer for PCR

SEQ ID No: 31

25 Designed oligonucleotide primer for PCR
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gtt gca aag tca cag ttc ctt gcc act gtt tca cat gaa atc aga act 1392 Val
Lys Ser G n Phe i,eu Ala Thr Val Ser H's Qu Ile Arg Thr 450 455 460
cca atg aat ggt gtt cta gga atg ttg cat atg ctt atg gac aca gag 144t1

Al a
i a2
Pra
480
Len
aaa
Al a
tct

Met Asn Gy Val Leu Ay Met Leu Hi s get Leu get
tta gat gtt acg caa cag gat tat gtt agg acc gca
Asp Val Thr A n Ga Asp Tyr Yal Arg Thr Ala dn
get tta gtc tcg cta ata aat gag gtt ttg gac caa
Leus¥n IBemNd:eB2|le Asn Gu Val Leu Asp A n Ala
gga aag ctt gaa Ctt gag gag gtg cgg ttt gat ttg
Lys Dediigred ledligannddaotifde M’?}m%"b‘ﬂgﬁ Arg
gat gtc ctg tca ctc ttc tct agc aag tcc caa caa
Val grru 1IPeNdewBFPhe Ser Ser Lys S5er G n @n Lys
gca gta tac ata tct gat cgt gtt ccag&t_ aé]g tta
Yal pegigried Seridomidieptide poimpeh REG 545
ggg agg ttt cga caa ata Ctc aca aat ctt atg ggt
A g e 7 N&l 34l e Leu Thr Asn Leu Met Gy 565

Asp Thr A u 465 470 4T5
cag gca agt gga 1488
Ala Ser Ay 485 490 495
gca aag att 153B Lys
Lys~Il e 500 505 510 gaa
aga gga 1584 du Ser
Ay 515 520 525 ata tta
aag 1632 Ile Leu Asp
53D 536 540 ggg gtg gag
1680 Ay Val Gu Leu
550 555 560 att ggt gat
| 728 Ile Gy Asp Pro
570 575 aat tcc att aag

act gag aaa gga cac atc ttt gta act gtt cat 1776 Asn Ser |Ile Lys Phe
G U pysiShed HbEigbrubbeotihde Thrinet £pT 2B 580 585 690 ttg gtg gat

cta ttt gaa tct atc gat gga gag aca gca tca tct
Phe &g fsrnbtesdsp Gy Qu Thr Ala Ser Ser 595

Designed oligonucleotide primer for PCR

SEQ ID No: 36

10 Designed oligonucleotide primer for PCR

SBEQ ID No: 37

Designed oligonucleotide primer for PCR

SEQ ID No: 38

pDesigned aligonucleotide primer for PCR

15

83

1824 Leu Val Asp Gu
600 ~ 605



ccg gaa agt aca ctg agt ggg ctt cca gtt gca gac cgg cag agg agc 1872 Pro
G u Ser Thr Leu Ser Ay Leu Pro Val Ala Asp Arg G n Arg Ser 610 615 620 tgg
gaa aac ttt aaa get ttc agc tcc aac ggg cat cgg agc ttt gaa 1920 Trp Qu
Asn Phe Lys Ala Phe Ser Ser Asa Ay Hs Arg Ser Phe A u 625 630 635 640
ccatct ccccctgatata aacctaatcgtctcagttgaggatactggc 1968ProSer ProProAsplle
AsnLett || eVal SexVal G uAspThr d y645650655gt aggg at ccct gt agaa
gcgcagtcccgtatttttacgecctttcatg 2016Vald@y IteProVal G u

Al ad nSemAmg Il €LRTMER IBoPheMet - 660665670 caa gtc gga cca tcc ata tcc agg
acg cat gga ggc aca gga att gga 2064 da Val Gy Pro Ser Ile Ser Arg Thr
Hs Gy Gy Thr. Ghyceld trsnsiermed WaEhctt agc ata agc aaa tgt cta gtt gga

ctg atg aag gga gaa att gga 2112 Leu Ser, || er S Ay Leu
Met Lys sCppl@nuclieot@dp eoupshsingo muple ttejtdse[ Eﬁhééflgéc?hggg!ggg gtt ggg

tcc aca ttc aca ttt act get gta 2160 Phe Ser Ser %’{r%ﬁ%o Lys Val @y Ser
Thr Phe aBindhecibrseijuencs of5 CXFokinisd F478PY atl ggg atg eaa cca get

gaa aga aag aat gac aac aae cag 2208 Phe Ser n g t a du
Arg kys dfpblgucizotisie Gomprzsinsoamwlﬁ%tﬁé %%?é{‘g% 8?591{15?:‘8@% ggc atg
aaa get gtg gtt gtg gac cat 2256 Pro |le Phe, Ser gﬁg {’he Argm y Net Lys
Al a Val Maind/odchs pediiseid® F85a zsptokininbiesyathedts aRaY\Pe tcq tgg tac

cat ttt cag cgt ctt gga 2304 Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr His
Phe G n Arg Leu Ay 755 760 765 att cga g#c gaa gta gtt cca cgt gtt gaa cag

get cta cat tat ctg 2352 Ile Arg Val du Vval Val Pro_Ar al n Al a
Leu H s 1~r Ley. 7 #he AratiiE cmedhiceldgRrosorddg 1o %Pd‘gldgt" gg&%ﬁ?z‘a‘ ctc ata
gag caa gaa ata Z400 Lys Ile @y Thr Thr Thr Yal Asn Net II% ?%\égble Gu
Gda Qu khea’8ptdRinil radiptay 1rasedsgtadatyen R FFAR FOPRF 44T aag cta
cag aaa gac cct 2448 Trp Asn Arg Gu Ala Asp Asp Phe Ile Lys Lys Leu @ n
Lys fisP BEQ 805 810 8t5
(a) a cytokinin receptor having the amino acld sequence
represented by SEQ ID No: 2;

{b) a cytokinin receptor having the amino acid sequence

reprasented by SEQ ID No: 4;

15 (c) a cytokinin receptoxr having the amino acid sequence
represented by SEQ ID Nos 63
(4) a partially transmembrane region-deleted type- -
cytokinin receptor;
(e) a cytokinin receptor having the amino acld sequence
20 Trepresented by amino acids 196 to 1176 of SEQ ID No: 4:
(£) a cytokinin receptoxr having the amino acid sequence
represented by amino acids 50 to 1176 of SEQ ID No: 4;
{(g) a cytokinin receptor naving the amino acid sequence
represented by amino acids 32 to 1036 of SEQ ID No: 6:

25 (h) a chimera-type cytokinin receptor comprising an
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ctt

Phe
830
Ser

gtg
Lys
gat

Ile
ttg
1lle
aac
Asn
get

Asp
cca
Pro
gaa
Met

gag
Au

ttc ctt tct cct aag ttg att ttg tta gca aac tca gta gaa tcg 2496 Leu
Leu Ser Pro Lys Leu Ile Leu Leu Ala Asn Ser Val Qu Ser ia5 820 825
tca ata tca gag get tta tgc acc ggt ata gat cct cca ata gtg ata 2544
Ile Ser Qu Ala Leu Cys Thr Ay Ile Asp Pro Pro Ile Vai Ile 835 840 845
aaa CCa ttg agg gcg agt atg cta gca gca act ttg cag agg gga 2592 Vval
Pro Leu Arg Ala Ser Met Leu Ala Ala Thr Len G n Arg Ay 850 855 860 ttg
att gga atc aga gaa cca cCt caa Cac Stag gga cct cct gcf 2640 Leu Ay

Ay lle Ar QoA Gk tHd eytpkifiip Peceptor Al krammrembEaniyss ggo
att & tfafgfg‘laqé#{ts:t gctc ctt ggt aga aaa att tta atc gtg gat @g‘gB Leu

Leu Arg As P BuiGin Pegepyorl| a hiatifbnwkinape gadd 895 gat
aac %‘03'%\% olcitecl{hlaBg%ygtglgca gcg gga get ctg aaa aaq tac 2736, Asp Asn

Val - Asn: Ley-- Ara-Val s a Al 8adl amd@ yebédverurdgion 9§ tha hishyidh8 910 gga
gat ‘asghﬁtcgﬁogg:l%get Sgéﬁagt ggg ata aag gca atc tca ttg 2784 Ay A a

Val Val S Yrhbellytad redian Seaiderensmenbradys cit aag
cct ’E:g‘la%g‘@{etaregqﬁjsggt& %crttc atg gac att cag atg 2832 Leu Lys Pro

H's G u, Phe A AR Tegidh mrechonegenesusfP PP8 cca
& g ﬁ%@i%ﬁaﬁﬁ)s%g l’%ft aca é<':1/§g'naga ata cga gat atg gad 2880 Pro Qu

Asp G he d Argglibf Asghatprbgenousorherelosss of | 0
gag ‘&'Fétgﬁﬁ an ﬁ‘é‘% gpgegggraat gggg gag get ttg ata gta gag 2928 dAu

Net Asn Lys,dr 9 Ll &bt d'\shddptd? Ratiagl ehel aminaladdd, sequence

of (a). (b), (). (8}, (£}, oT (g) with deletlon, substitution,

or addition of one or a plurality of amino acids; and

10 (j) a cytokinin receptor having an amino acld sequence

encoded by a nucleotide sequence of a polynucleotide, wherein

said polynucleotide hybridizes under a stringent condition to

a polynucleotide that has a nucleotide sequence complementary

to a nucleotide sequence encoding the amino acid sequence

15 represented by SEQ ID Nos: 2, 4, oxr 6.

3 'rine transformed cell according to claim 1, wherein

saldcytokinin biosynthesis enzyme isa isopentenyltransferase.

20 4. The transformed cell according to claim 1, wherein

said cytokinin biosynthesls enzyme 13 selected from the group

consisting of:

{a) a cytokinin biosynthesis enzyme having the amino acid

sequence represented by SEQ ID No: 8:

25 (b) a cytekinin biosynthesis enzyme having the amino acid



965 970 975 aac ggt aac aaa aca agc tgg cat ctt ccg gta tta gca atg acg gca
2976 Asn Gy Asn Lys Thr Ser Trp His Leu Pro Yal Leu Ala Net Tbr Al a 980
985 990 gat gtg atc caa gca acg cat gag gaa tgt ctg aag tgt gga atg gat
3024 Asp Yal 11le Adn Ala Thr Hs Gu GQu Cys Leu Lys Cys Ay Net Asp 995

| 000 1005 ggg tat gta tca aaa cca ttt gaa gca gag cag ctg tac agg gaa gtt
3072 Ay Tyr Val 5er Lys Pro Phe Qu Ala GQu Gn Leu Tyr Arg GQu Yal 1010

| 015 1020 tct cgc ttt ttc aat tcg cct tca gai aca gaa tca taa 3111 Ser Arg

Phe Phe i‘%} Erggg%g s80/ 15eNck02B;. 1030 1035 <2107 6 <211 1036
<212) PRT opsis thaliana ia~ <400J 6 Met Ser Leu Phe His Val

Leu Ay Phe )é) T&' 36%_1.':1!1% Hldsthenbsis erizyid RévPhg thepaminolagidys Cys
Trp Phe Val e Val Asp n Ay 20 25 30 Ile Qu Asp Lys Ser Gy

Leu Leu % 2? Yalerdal ASP g5y 18 We35 K 45 Lys Thr Lys Met Thr Thr
Leu Lys s & r?rl_ys Het Trp Phe Trp 50 55 60 Asn Lys Ile Sex Ser Ser

dy Leu Lys Il(eﬂ k:l. ﬁbg?ﬁhh@smsﬁniﬁnﬂﬁaﬁlaﬂm amingeacdd| Lys
Phe Asn Lys Al a)Trp rg Lys Leu Yal 85 90 g5 Yal Val Trp Val Val Phe

Trp Val Leu. Vi Ty 4@ fxadP0L4 P5 110 Tyr Phe Ser Ser Gn Ala
Mvet & u S eﬁ?és"%&'ﬁ% Leu Ala Ser 115 120 125 Met Cys Asp Gu Arg Al a

50 L U BBl gpviheans srprthavipgens mioa ol 1,
7 e bt BRI R B NG ad 1150 190 10 B A0
Mg Lys Taet i) Srrtiihn Bibe TRt e e s 220 Aap Asp
Tyr Asp Iéecliuence rgplfgge.g:gdpw §8h Phongal 16n Gu Gu 128
1o (g) a cytokinin blosynthesis enzyme having the amino acid
sequence represented by SEQ ID No: 20;
(h) a cytokinin biosynthesis enzyme having the amino acid
sequence represented by SEQ 1D Nos: 8, 10, 12, 14, 16, 18, or
20 with deletion, substitution, or addition of one or a plurality
15 of amino acids; and
(1) a cytokinin biosynthesis enzyme having an amino acid
| ;eéu.ence encodedrbywé nucleotide sequence of a polynucleotide,
whereiln said polynucleotide hybridizes under a stringent
condition to a polynucleotide that bas a nucleotide saquence
20 complementary to a nucleotide sequence encoding the amino acid

sequence represented by SEQ ID Nos: 8, 10, 12, 14, 16, 18, or

20.

5. The transformed cell according to claim 1, wherein

25 sgald cell 1s veast.
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225 230 235 Z40 Tyr Ala Pro Val Ile Phe Ala A n Asp Thr Val Ser H's Val Val
Ser 245 250 255 Leu Asp Met Leu Ser Gy Lys Qu Asp Arg Qu Asn Yal Leu Arg
Ala 260 265 290 Arg Ser Ser Ay Lys Gy Yal Leu Thr Ala Pro Phe Pro Leu Ile
Lys 2T5 280 285 Thr Asn Arg Leu Ay Val Ile Leu Thr Phe Ala Yal Tyr Lys Arg
Asp 290 295 300 Leu Pro Ser Asn Ala Thr Pro Lys Gu Arg Ile Gu Ala Thr Asn
@y 305 310 315 3Z0 Tyr Leu Ay Ay Yal Phe Asp Ile Qu Ser Leu Val du Asn
Leu Leu 325 330 335 A n d@n Leu Ala Ser Lys An Thr Ile Leu Val Asn Val Tyr
Asp 1le 340 345 350 Thr Asn H's Sex Gn Pro Ile Ser Net Tyr Gy Thr Asn Val
Ser Ala 355 360 365 Asp Gy Leu Qu Arg Val Ser Pro Leu Ile Phe Ay Asp Pro
Leu Arg 370 375 36@ oL ¥$abisgoBheaNeb AL saceoRrdinghtoyslain Lyswherelin

Pr o- Pro---Trp Pro al 385 390 395 400 Leu Ser Met Val Thr Ser Phe Gy lle
Leu Yal §t1,0415AIaH|sIIeIIeH|sAIaThr Val Ser
Arg Ile™rs Lys va Glu GI 0 425 430 Asp Cys Asp Lys Met Lys A n Leu Lys
Lys Lys Ala Qu Ala Ala Asp 435 440 446 Val Ala Lys 5er @ n Phe Leu Ala Thr
Val Ser Hs Gu Ile Arg Thr 450 455 460 Pro Met Asn Ay Yal Leu Ay Mt Leu
Hs Met Leu Met Asp Thr Gu 129 465 470 475 480 Leu Asp Yal Thr An Gn
Asp Byr Val Arg Thr Ala G n Ala 5er Ay 485 490 495 Lys Ala Leu Val Ser Leu
Ile Asn Gu Yal Leu Asp An Ala Lys Ile 500 505 510 u Ser Ay Lys Leu Qu
Leu Gu Gu Val Arg Phe Asp Leu Arg Ay 515 520 525 Ile Leu Asp Asp Val Leu
Ser Leu Phe Ser Ser Lys Ser Qu G n Lys' 530 535 54Q Gy Val Qu Leu Ala
Val Tyr Ile Ser Asp Arg Val Pro Asp Met Leu 545 550 555 560 Ile Ay Asp Pro
Gy Arg Phe Arg An Ile Leu Thr Asa Leu Met Ay 565 570 575 Asn Ser |le Lys
Phe Thr Qu Lys Ay Hs Ile Phe Val Thr val H's 580 585 590 Leu Val Asp Gu
Leu Phe Gu Ser Ile Asp Ay Gu Thr Ala Ser Ser 595 600 605 Pro G u Ser Thr
Leu Ser Gy Leu Pro Val Ala Asp Arg A n Arg Ser 610 615 B20 Trp A u Asn Phe
Lys Ala Phe-Ser--Ser-Asn Ay H s- Arg Ser Phe G u 625 630 635 640 Pro Ser
Pro Pro Asp Ile Asu Leu Ile Val 5er Val Qu Asp Thr Gy 645 650 655 Val Gy
|1le Pro Val Gu Ala A n Ser Arg Il1e Phe Thr Pro Phe Met 660 665 670 G n Val
Gy Pro Ser Ile Ser Arg Thr HHs Ay Ay Thr Gy Ile Ay 675 680 686 Leu Ser
Ile Ser Lys Cys L'eu Val dy Leu Met Lys Ay Qu Ile Ay 690 695 700 Phe
Ser Ser Thr Pro Lys Yal Gy Ser Thr Phe Thr Phe Thr Al a Val
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| 30 705 710 715 720 Phe Ser Asn Ay Met An Pro Ala Gu Arg Lys Asn Asp
Asn Asn An 725 730 735 Pro Ile Phe Ser Qu Phe Arg Gy Net Lys Ala Yal Val
Val Asp His 740 745 750 Arg Pro Ala Arg Ala Lys Yal Ser Trp Tyr His Phe Gn
Arg Leu Ay 755 760 7B5 Ile Arg Yal Qu Val Yal Pro Arg Val Gu An Ala Leu
Hs Tyr Leu 770 775 780 ' Lys Ile @y Thr Thr Thr Val Asn Net 1le Leu Ile

Gu dn du lle 785 790 Z95 800 Trp Asn Arg G u Ala Asp Asp Phe Ile Lys Lys

Leu Gn Lys Asp Pro 805 810 8I5 Leu, Phe.L Pro Lys Leu Ile Leu Leu Al a
Asn Ser Val Gu Ser 820 875 830 séﬁﬂﬁ}@ﬁsgﬁ@é Ala Leu Cys Thr Gly Ile Asp

Pro Pro |ILe Val IIe 835 840 845 Val Lys Pro Leu Arg Ala Ser Net Leu Ala Ala
Thr Leu A n Arg Gy 850 855 860 Leu Ay Ile Gly

-1l e-Ar hédia i Comphtye LEnytdd y- Fro Ata 865 ~ 870 875 880 Leu
Ile Leug{’)&‘is’og}]Af“h(?Emﬁ;r eeu Leu Gy Arg Lys Ile Leu Ile Val Asp 885 890 ~ 895

Asp Asn Asn Yal Asn Leu Arg Yal Ala Ala Ay Ala Leu Lys Lys Tyr 900 905 glp
Ay Ala Asp Val Va rcyKIfmP 920 925
Leu Lys @r%)PWﬁF%RP% Cﬁkﬁs@iﬁ?@%(ﬁ@mﬁ @ECEPHR: Ag n Net 93D 935 940
Pro Gu Ala Thr Arg Arg Ile Arg Asp Met Ju 1.31 945
650 655 DISTATESE ENREE L 1 Lys Arg Ile Lys Asn Ay Qu Ala Leu Ile Yal Qu
s65 s7a s~5 Asn Gy Asn Lys Thr Ser Trp His Leu Pro Val Leu Ala Met Thr Al a
980 985 990 Asp Yal Ile @n Ala Thr Hs Qu Gu Cys Leu Lys Cys Ay Mt Asp
995 1000195 Ay Tyr Yal Ser Lys Pro Phe Qu Ala Gu Gn Leu Tyr Arg Gu

Val h110 1015 1020 Ser Arg Phe Phe Asn 5er Pro Ser Asp Thr du Sex 1025
1030 1035 <210J 7 <21iJ 1074 <2123 DNA <213J Arabi dopsis thaliana <220J

<221J. CD§ 53234 (1).. (1074)

10> 1

{211 3174

<21%2> DNA

<213 Arabidopsis thaliana

{220
{221> CDS
222> (1).. 7(3174)

<400> 1
atg aac tgg gea cic aac aat cal caa gaa gaa gad gaa gag cca cga 48

Met Asn Trp Ala Leu Asn Asn His Gin Glu Glu Glu Glu Glu Pro Arg
1 b 10 15

aga att gaa ait tct gat tcc gag tca cta gaa aac ttg aaa age age 96

Arg Ile Glu Ile Ser Asp Ser Glu Ser Leu Glu Asp Leu Lys Ser Ser
20 2b 30

gat ttt tat caa ctg ggt ggt get gat get ctg aat teg tea gaa aag 14
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<404J) 7 atg aca gaa ctc aac ttc cac ctc ctc cca ata atc tcc gat cgc ttc 48
Met Thr G u Leu Asn Phe Hi's Leu Leu Pro Ile Ile Ser Asp Arg Phe 1 5 10 15

acg acg acg acg aca aCa tca ccg tcg ttc tCg tca cat tct tet tCt 98 Thr Tbr
Thr Thr Thr Thr Ser Pro Ser Phe 5er Ser His Ser Ser Ser 20 25 30 isa tct

tct tct ctf ctc tct ttc acc aaa cga aga cga aaa cac caa cC 144 Ser Ser Ser
Leu Leu Ser Phe Thr Ly5 Arg Arg Arg Lys His G n Pro 35 40 45 tta gta tca

tcc ata cgc atg gaa C a tc agdPBlhgasVal Ser Ser lle
Arg Met AspPhe %YB@rlnAIra‘gl Eg‘F Gi?g%ﬁ‘ﬁ?ga@és“g 5%%0 gac aaa gtc gtc gtc
att tta gga gcas@cc ggc gec gga gpa tca aga 240 Aép Lys Val Val Val Ile Leu

Gy Ala Thr Ay Ala Ay Lys Ser Arg 65 70 75 80 Ctt tee gtc gat ctc get aCt
cgt tte cct tca gag atc ata aae tcc 288 Leu Ser Val Asp Leu Ala Thr Arg Phe

Pro Ser Qu lle Ile Asn Ser 85 90 95 gat €. 51aa 4t Pldagt gapggga tta

gag at c cxgaagegagaatcogat dit tfﬁ%c%gcﬁg%ggl I?gfélqh %I qﬁ'grgg& g&gGl y Leu Gu lle
Thr Thr Asn. An llg 1 0 t fay 3RE Gpt PhgAlagbymtt cct cac cat
Qc ctc HEcAE iyétﬁp’sggp %ﬁ? @uAg%e %“Xrg Arg Ay Val Pro His H'S Leu Leu
Gy Vval Ile %@5 170 125 aac cgg gaa eae ggc g#d cta aec gce gga gag ttt cge

tce gCC get 2 Asn Pro Au Hs Ay Gu Leu Thr Ala Ay Gu Phe Arg Ser Ala

Ala 130 135 140 tca aac gtc gtc aaa gag ata act tct cgt Caa aag gtt ccg att
atc 480 L?gscag cag cag caa cag cif cag cat tca gig gcg gtg aag atg 2ac 240

Met Gln Gln Gln Gln Gla Leu Gln His Ser Yal Ala Val Lys Net Asn
69 0 75 80

aat aat aat aat aac gat cta atg egt aat aaa aaa ggg tca act tic 288
Asn Asn Asn Asn Asn Asp Leu Met Gly Asa Lys Lys Gly Ser Thr Phe
35 90 95

ala caa gaa cat cga gea tig fta cca aad get tig att ctg tgg atc 336
le Gin Glu His Arg Ala Leu Leu Pro Lys Ala Leu Ile Leu Trp lle
100 105 110

ate att it geg ttt ata age agt egg att tat cag lgg Aty eat gat 384
1le 1le Val Gly Phe lle Ser Ser Gly Ile Tyr Gin Trp Met Asp Asp
115 120 125

gct aat aag att aga agg gaa g3g gtt ttg gtc age atg tgt gat caa 432
Ala Asn Lys Ile Arg Arg Glu Glu Val Leu val Ser Met Cys Asp Gln
130 135 140

aga gct aga atg 1ig cag gat cad ttt agt gtt agt git aat cat git 480
Arg Ala Arg Met Leu Gln Asp Gln Phe Ser Val Ser Val Asn His Val

145 150 155 160
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Arg
t-t
Tyr

Val Val
ggt gga
Ser Asn
ttc gat
Pro Phe
tgt tgt
Phe I1le
aga aga

|egisfteae et NBe ats

Lys
tct
Ser
cct
Ser
ttc

Trp Yal

Aalle
aac tct
Phe Yal
ttt tca
Ser Gy
atc tgg
Asp

gtc gac gaa

Thr
ttc
H s
tcc
Ser

gt

Yal

at

Ser
gtc ¢
Ala L

ggg t
Cys L
c gat g
Ser

g atg
ptSecp

TR Bt gl 188 seinaflp

aaa get ata ggt
Ile Gy Val

Pro

g ceg gag ttt 7
Giﬁs Phe 245 750 2
aag aag atg ata aag tgg 816 Asp Gy Tyr

Arg

Au
gat tca

An
gca
Leu
t gt
Ile
tcg
Thr

acC
eu
cg
eu
ta

Lys
ctc
Al a
tta
Ser
gag
195
672

Val Pro
tta get
G@n Arg
atc agc
Ser 180
act 624
200 2D5
Yal Len

e lle
caa cga
Phe 165
tcc 576
185 190
Asp Leu
gtt ctc
Tyr Glu

145
ttc
170
Asp
gat
Arg
tac
Tyr

1t t2est 230 oppt adg gattectgaasyg

t. 72

d

150
528
175
Pro
ttg
Tyr
gag
Len

ctg-
Met Phe Qu Qu Leu Ser Arg

155
Al a
gac
Lys
cgt
Au
t at
Len
tct

FhezBbs Txp Hisalyndsadrocgg ttt ggg att
he Gly Ile Arg Lys
aa gag tat cca ccg

%()Leu Gu Thr Ar
gac ggt tac tt
Phe Lys G u Tyr

17

Pro Pro Qu Lys

Met Ile Lys Trp 260 Z65 Z70 | 34 gac get tta aga aaa gcg gcg tac gat
gcg 6t tEGanl hAataeg £a8 a4t idsgepgagl tae Acg gopsagd acAlgoalyri7hsp Lys Al a
Asp Py 111 ViS. 2 0 .,285,.a a a cg,tt Cg aag aga caa gtg
aag & tMéaglgt‘%%qgl ﬁ?‘b &%hﬂ%al*?@ﬁﬁ% tLrgg Ajlaaﬁl%/ghgré 43 n val Lys Lys
A u Net 29U 2930300 cta aaa gaggget ggt tgg gaalﬁfa gaa aga gtt gat gca
gcg tcg 960 Leu Lys Asp Ala Ay Trp Qu 1le u Arg Val Asp Ala Thr Al a
305 310 315 320 ttt aaa gca gtg atg atg aag agt tcg tcg gag aag aag tgg
gagt}?OS Phe %ys fﬂa Val Net Net Lys Ser Ser Ser Qu Lys Lys Trp Arg
848 aga ccg tig cia agt gga gitg get tat get gaa aaa gtt dtg 624
Phe Glu Arg Pro Leu Leu Ser Gly Val Ala Tyr Ala Glu Lys Val Val
195 200 205
aat tit gag agg gag atg ttt gag cgg cag cac aat tgg gtt ata asg 672
Asn Phe Glu Arg Glu Met Phe Glu Arg Gln His Asn Trp Val Ile Lys
210 215 220

aca atg gat aga gga gag cct tca ccg gttt age gat gag tat get cet 720

Thr Net Asp Arg Gly Glu Pro Ser Pro Val Arg Asp Glu Tyr Ala Pro

995 . g e 7

gtt ata tic tct caa gat agt gtc tet tac ctt gag tca cte gat atg 768

Yal Ile Phe Ser Gln Asp Ser Val Ser Tyr Leu Glu Ser Leu Asp Met

245 250 255
atg tca ggc gag gag gat cgt gag aat att tig cga got aga gas ace 816
Met Ser Gly Glu Glu Asp Arg Glu Asn Ile Leu Arg Ala Arg Glu Thr
260 265 270
gea maa get gic ttg act age cot titt agg ttg ttg gaa act cac cat 864
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325

330 335 aai tgg gaa gag caa gtg ttg gag cca agc gta aag att gtg aag cgg

1056 Asn Trp Qu GQu dn Val Leu Qu Pro Ser Val Lys Ile Yal Lys Arg _ 340

345
357
Phe
Thr
Ser
Arg
Ile
Al a
Tyr

Arg:

du
Au
Asn
Asp
du
Tyr
Phe
Au
Ay

350 cat ttg gtg caa aat tag His Leu Yal G n Asst 355 1074 <2107 8 <211J
<212J PRT <213J Arabidopsis thaliana |35 <400J 8 Met Thr A u Leu Asn
Hs Leu Leu Pro Ile Ile Ser Asp Arg Phe | 5 10 15 Thr Thr Thr Thr Thr
Ser Pro Ser Phe Ser Ser Hs Ser Ser Ser 20 Z5 30 Ser Ser Ser Leu Leu

Phe Gl Lusy Al A Abp Serseid $hAraPLen Bou 0 uihi-gus Vil Ser Ser 1l e
Net Gu Glgssrer Arg Ser Arg Asn Arg Lys 50 55 60 Asp Lys Val Val Yal

Leu Ay Ala™hr Ay Ala dy28)s Sex Arg 85 738575 80 Leu Ser Val Asp Leu
Thr Arg Phe Pro Ser An lle Ile Asn Ser 85 90 95 Asp Lys Il1le @ n Val
Gu Ay Leu u Ile Thr Thr Asn A n Ile 100 1D5 t10 Thr Leu Gn Asp Arg

el e M e ey S HOERERT Y L )
C

| eLﬂ\rGl?eValA au b Pﬁal Pix ¥al ITyrIlys $4P SeROL&PPraa A a G y Ay Ser
Ser §g§ Hs Ala Leu Leu Ala A n Arg Phe 165 170 175 Asp Pro Lys Phe
Pro Ph er Ser Gy Ser 2@?5 Leu Ile Ser 80 180 185 190 Asp Leu Arg Tyr
Cys Cys Phe Ile Trp Val Asp Val Ser A u Thr 195 20d 205 Yal Leu Tyr Gu
Leu Leu Arg Arg Val Asp GQu Met Met Asp Ser 210 215 220 136 Il et

a S 3 35 240 L
The o Bne oy U opt atPBedTelc e BYF agB e S1EERTI6600 D00 acp
Tyr Amg’rnyl‘;hrc; al Bl @’hb Apzoll@l Ma_Mamﬂ' Med GligeTyiry Sed 1@ly260 265 270

305 310 316 320

egt geg tit gat gig gag tct cta gtc gag aat tta ctt ggt cag ctt 1008
Gly Ala Phe Asp Val Glu Ser Leu Val Glu Asn Leu Lez Gly Gln Len
325 330 335

gct ggt aac caa gea dta git gtg cat gtg tat gat ate ace aat gca 1058
Ala Gly Asm Gin Ala Ile Val Val His Val Tyr Asp Ile Thr Asn Ala
340 345 350

tca gat cca cit gte aig tat ggl aat cad gat gag g4a gcc gac aga 1104
Ser Asp Pro Leu Val Met Tyr Gly Asm Gln Asp Glu Glu Ala Asp Arg
359 360 365

tet cte tet cat gag age aag ctc gat ttt gga gac cec tte agg 2aa 1152
Ser Leu Ser His Glu Ser Lys Leu Asp Phe Gly Asp Pro Phe Arg Lys
370 375 380

cat aag atg ata tgec agg tac cac caa aag gca cca ata ¢ca ttg aat 1200
His Lys Met Ile Cys Arg Tvr His Gla Lys Ala Pro Ile Pro Leu Asn
385 390 395 400
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ASD~Ala Leu Arg Lys Ala Ala Tyr Asp Lys Ala Yal Asp Asp Ile Lys Z95 280 Z85
Arg Asn Thr Trp Thr Leu Ala Lys Arg G n Val Lys Lys Ile Gu Mt Z80 295 300
Leu Lys Asp Ala Ay Trp Qu Ile Qu Arg Yal Asp Ala Thr Ala Ser 305 310 3I5
320 Phe Lys Aia Val Met Met LYS Ser Ser Ser G a Lys Lys Tzp Arg Gu 325 330
335 Asn Trp Au Gu G@n Yal Leu Qu Pro Ser Yal Lys Ile Val LYS Arg 340 345
350 His Leu Val @n Asn 355 <210J 9 <2117 1011 <212 DNA <2i 3 Arab6i dopsi s

t hal i ana <220? <221 > CDS E222) (1).. (1011) <404J S |37 atg atc atg aag
ata tct atg get atg tgc aaa caa cca ttg cct cct 48 Met 1le Met Lys Ile Ser

Met Al agtBtcicyscd et @tg fem titgutter ot Prgaglatt &9t Wlct tip geg aadt tig@goac ttc
cta 96 Ser Pro Thr _Leu Asp Phe Pro Pro

cct cca aga, t t ccc._aat_at

Al a Argvgﬁg‘e@l @"P&hf%l ﬁk‘{ LEEJ%F%AM He Gy Phgaleevc¥al ey ggt cca aag
gac aaa gtt gtg gtc 30(5 atg ggt 144 TeroLeu Asn Pro Ty, §3|y Pro Lys Asp Lys
Val Vval Val Ile Met y 35 40 45 gcf acc ggg aca ggc aab tca cga ctc tcc
gtg gat ata gcc aca cgt 192 Ala Thr Ay Thr Gy Lys Ser Arg Leu Ser Val Asp
Ile Ala Thr Arg 50 55 60 ttt cgg get gag atc ata aac tca gac aag ata caa
gtc cact@halggetadel med ¢y ent AtQ caq iadaidta fan gBergadspat \gat! | 42¢6n Val His

Gn Gy Y4 = 8Q,,ct t a.ac ac aag.at.c acg agc gag gag agc
tgc ggngfa“gsgg’q_&r%ElB ﬁagiiﬁmefhgf%éiem steﬁhr&lgeﬁslﬁﬁégG u 5er Gys Ay
Yal 85 90 95 ccg gag cat ctc ctc g ‘cstgtc ttg Ccg 0043 gaa gcc gac tta acc
gcC 336 Pro Hs Hs Leu Leu Ay Val Leu Pro Pro G u ,&Ia Asp Leu Thr Ala 100

105 110
ttc cat gaa atg caa gag ctt aaa gtg cga gea gaa got got gat gie 1344
Phe His Glu Met Glan Glu Leu Lys Val Arg Ala Glu Ala Ala Asp Val
435 440 445

get aaa tcg cag tti ctt get acc gig tect cac gag ate ageg aca cca 1392
Ala Lys Ser Gin Pbe Leu Ala Thr Val Ser His Glu [le Arg Thr Pro
450 455 460

atg aat ggc att ctc gga atg ptt BCct aig cic cta gat aca gaa cta 1440
Met Asn Gly Ile Leu Gly Met Leu Ala Met Leu Leu Asp Thr Glu Len
465 470 4T85 T T T 48D

age fcg aca cag aga gat tac get caz acc get caa gta tgt gzt aaa 1488
Ser Ser Thr Gln Arg Asp Tyr Ala Gln Thr Ala Gla Val Cys Gly Lys '
485 490 495

get ttg att gea tig ata aat gag gtt ctt gat cge gec aag att gaa 1536
Ala Leu Ile Ala Leu Iie Asn GIu Val Leu Asp Arg Ala Lys Ile Glu
500 505 510

gct gga aag ctg gag tig gaa tca gta cca ttt gat atc cgt tea ata 1584
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gcg aat tac tgt cac atg gcg aat ctc tcc att gaa tcc gtc cta aac 384 Ala Asn
Tyr Cys H's Met Ala Asn Leu Ser Ile Qu Ser Val Leu Asn 138 115 120 125

Cgt gga aag ctt cca atc aic gtt gga ggt tcc aac tCt tac gtg gag 432 Arg Ay
Lys Leu Pro lle lIle Val Ay Gy Ser Asn Ser Tyr Yal Gu 130 135 140 get cta
gtg gat gac aaa gaa aae aag tte agg tcg aga tae gac tgt 480 Ala Leu Val Asp
Asp Lys @ n Asn Lys Phe Arg Ser Arg TYr Asp Cys 145 150 I55 160 tgt ttt cta

tgg gt gAba€lgtiysglen @tlu Ler GUh tSetrt Valc Reo TU@ AdfF I%glr% §efOf§ePhe Leu Trp Yal
Asp Yal Ala Le§1 Pro Yal Leu His Qy P4e Val 165 170 175 tct gag aga gtt gac

aag atg gtg gafagt gga atg gtt?2dag gaa gte 576588r A u Arg Val Asp Lys Met
Yal Gu Ser Ay Met Val u Gu Yal 180 185 190 aga gaa ttt ttc gac ttt tcg
aac tct gat tac tca aga ggg atc aag 624 Arg G u Phe Phe Asp Phe Ser Asn Ser

Asp - Tytt$emt- ﬁtgg&wtltlﬁcMa tttl9é3t 29 gSt@ad a cg gag
ttt gac agg ttt ttc agg aac %ZQLE%E Al a%g?%c 1y %gePr 3?’ u Phe Asp
s

Arg Phelehdspragpa¥al ded &BmLeu d’hm&erzm)u t&lu $arg AngtAsg! nmmvgac aga gaa gaa
ctg tta agtsaﬁaa gtg ttg gaa.720 Phe Leu Asn Val G u Asp Arg Gu G u Leu Leu
Ser Lys Val*™Eeu G u 225 2309985 240 139 ga%t"oata aag agg aat aca ttt gag

tta get tgt agg cag aga gaa aag 768 Gu Ile Lys Arg A5n Thr Phe Qu Leu Ala
Cys Arg A n Arg Au Lys 245 250 255 atc gaa cgg ttg aga aaa gtg aag aag tgg

Ea_ct aAttagafgaisgacgggg gt BﬂchH Gcll gacrlda lodY A0ghyutwagid waalygsdop Ser lle
n r a
gIle Glu Leu Ala Val Phe Val Ser Asp Lys Val Pro Glu [le Val Lys

945 520 266 560

g%a gat tca ggg aga ttt aga cag ata atc ata aac ctt git gga aat 1728
Gly Asp Ser Gly Arg Phe Arg Gin Ile Ile Ile Asn Leu Val Giy Asn
5685 870 575

tcg gtt aaa tic aca gag aaa gga cat atc 1tt gtt aaa gte cat ctt 1776
Ser Yal Lys Phe Thr Glu Lys Gly His Ile Phe Val Lys Val His Len
080 585 590

gcg gaa caa tca-aaa-gat-gaa fct gaa ccg aaaaat gca ttg aat ggt 1824
Ala Glu Gln Ser Lys Asp Glu Ser GIn Pro Lys Asn Ala Leu Asn Gly
595 600 605

gga gig tct gaa gaa atg atc gti gtt tec aaa cag tca agt tac aac 1872
Gly Val Ser Glu Glu Met 1le Val Val Ser Lys Gln Ser Ser Tyr Asn
610 615 620

aca ttg agc ggt tac gaa g¢t got gat ggt cgg aat age tgg gat tea 1920
Thr Leu Ser Gly Tyr Glu Ala Ala Asp Gly Arg Asn Ser Trp Asp Ser
625 630 ' 635 640
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- Yal

act cca
Phe

gtc
Thr

ttt aca
Lys Arg
get gga

aag
Arg
cca

agg tcc
Lys Met
aca gat

aag
Asp
act

at g gat
Al a Asn

gtg tcg

get aac
Val 276
cgg 912

gtg 864
280 285
Ala Trp

Al a Thr

gcc tgg
Gu Arg

agg ctc
Val Al a
gec age
Arg Arg

gtg
Ay
cga
Pro

Thr Z95 300

ctc

Thr Val
gaa get
Ser Thr

5er
tea
305

Pro Ser
ega ccg
Leu Val

Arg 290

aca 960
Gu 310 315

gaa cgc gag ttg tcg cgg tgL cta gtg gcg 1008 Ala Yal

Arg Gu Leu Ser Arg Cys Leu Yal Ala 325 330 335 tga 1011 <210 10 140

U 33éc @EZUEPR'fngJctArgablmp$1$ tehal faaheg g4QO0tt t1Qa Vit t11q 98kt Lys Ile

Ve n Pro . Ley Pro Pro | 5 10 15 Ser Pro Thr Len Asp
ProPSIF g(‘yﬁ\l is%ﬁgub?fpj g G#’Pcﬁl,&salwfﬂéﬂ Ser LduRheTAsD Id@ Asn Pro Tyr
Pro Lys Asp Lys

5 VaI Val Ile I\/%OGIy 35 40 45 Ah@EThr Gy Thr Ay
Ser Arg Leu Ser "Asp Ile Ala Thr "Arg 50 55 60 Phe" Arg Ala Gu Ile
Asn 5er Asp Lys IIe G@n VvVal Hs Adn dy 65 70 75 80 Leu Asp Ile Ya
Lys Ile Thr Ser Gu Qu Ser Cys Ay Yal 85 90 95 Pro His His Leu Leu
val tEbigpr Atpebt Qg8 mitaabe gliteteariaic Haa 200 azp gat10t igga Asi018yr Cys

A Sl G e ik et 2 O B

YAl a Leu Val Asp
Lys G u Asn LyggPhe Arg Ser Arggslyr Asp Cys 1456 50 155 160 Cys Phe Leu
Yal Asp Val Ala Leu Pro Val Leu Hs dy Phe Yal

65 170 175 Ser A u Arg
Asn Lys Met Vat Gu 5er Ay Met Val Gu GQu Val 180 185 190 Arg G u Phe

ttt ctg
Leu Asp

etg gae
Phe Len lle Ala
320 gcg gtt gcg gcc gec
Ala Ala Ala Met

Thr

Asp Fhe %e{ Asn Ser Asp Tyr Ser Ar? Ay Ile Lys 141
atc cct tta gtt gea caa ggé cgt gig tit atg ceg tii atg caa gea 2064
Ile Pro Leu Val Ala Gln Gly Arg Val Phe Met Pro Phe Met Gla Ala
675 680 685
gal age tcg act tca aga aac tat gga ggt act get att get tig agt 2112
Asp Ser Ser Thr Ser Arg Asn Tyr Gly Gly Thr Gly Ile Gly Leu Ser
690 695 700

ata agc aag tgt cit gtt gaa ctt atg cgt ggt cag ata aat ttc ata 2160
Ile Ser Lys Cys Len Val Glu Leu Met Arg Gly Gln Ile Asn Phe Ile

706" 710 715 720
age cgg cct cat att gga age acg tic tgg tte acg get git tta gag 2208
Ser Arg Pro His Ile Gly Ser Thr Phe Trp Phe Thr Ala Val Len Gla

725 730 135
2aa fgc gat aaa tgc agt geg att 2ac cat atg aag aaa cct aat gitg 2256
Lys Cys Asp Lys Cys Ser Ala Ile Asn His Met Lys Lys Pro Asn Val
740 745 750

gaa cac ttg cet tet act it aaa gga atg aaa get ata gtt gtt gat 2304
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195
210
225
Lys
Asp
Val

200
215
230
245
260
275

205
220
23b
250
2B5
280

Lys
Phe
240
255
270
285

Al a
. Leu
du
Ile
Al a
At a

Ile Ay
Asn Val
Ile Lys
Gu Arg
Thr Pro
Trp Gu

Phe Pro
G u Asp
Arg Asn
Leu Arg
Val Phe

Au
Arg
Thr
Lys
Thr

Arg

Len Val

Phe Asp
Gu Gu
Phe Gu
Yal Lys
Lys ‘Arg
Ala Ay

Arg
Leu
Leu
Lys
Arg
Pro

Phe Phe
Leu Ser
Al a Cys
Trp Ser
Ser Lys
Ser Thr

Arg Asn Qu
Lys Yal Leu
Arg An Arg
Ile @n Arg
Met Asp Al a
Asp Thr Yal

Cn
Au
du
Yal

Asn
Ser

2~ $b5 BeoLah@rodlerL Bir Rhp LyseGlyt HeBlysAAlr Alg WlovaEWsyal G u Al a Ser
345 310 315 320 Ala Val Ala Ala Ala ldet GQu Arg Gu Leu Ser Arg Cys
val Al a 325930 335 <21D3 1M0<211J 957 <212J6BNA <213 Ar abi dapsi s
iatta <220J <221J COS <222J (t).. (95Z2) <4DDJ. 11 atg aag tgt aat gac
atg gtt gtg atc atg ggt gcc acc ggt tct 48 1l4a Met Lys Cys Asn Asp

Met gwhlaagatctl ket Mga gty got gtBhictCaya Sae dabalf dda age cagg geatca ctc
gtt get tta cat ttt aaa gcc 96 Ay Lys Ser Sez Leu 5er Va

gft Céﬁ% %eg [

LeuAN AvsRronval g Alas Abe Fad Thodredyzotis ¥ehilysaArg deu gac aaa atg
ttc taq7g?t ggC ttg aagTiic acc 144 iie %%ﬁ Asn Ser Asp Lys tdet Gn
Tyr Asp y Leu Lys Ile r 35 40 45 acg t caa tcg acc att gaa gat
cgt gga gtg cca cat cac Gt 192 Thr Asn Gn Ser Thr Ile An Asp Arg Arg
Gy Val Pro Hs Hs Leu 50 55 60 ctc ggt gaa cta aac ccg gag get gga gaa

¢ ot o Sttt e e Sl
a Ala p.cgc gtt atg gcg get gaa gce atc tee gaga
act eaa- EEE 1 Saigﬂl gi’gﬁsEB@glr &a?/éﬁhn st Law dya rc;Aga Mag

Arg
Thr
Leu
t hal
aaa
Lys
tct
Asp
Cag
Phe
cga

Thr
YakAtar Gu Ile Thr

Gn Argrpys Lys 795 800
get get geg tit gaa aga aac ggt tot ect cie cca aca aaa ccg caa 2448
Ala Ala Ala Phe Glu Arg Asn Gly Ser Pro Len Pro Thr Lys Pro Gln
805 810 315
ctt gat atg atc tta gta gag aaa gat tca tgg att tea act gaa gat 2496
Leu Asp Met Ile Lev Val Glu Lys Asp Ser Trp Ile Ser Thr Glu Asp
320 825 830
aat gac tca gag att cgt tta ttg zat tca aga acc aac gga zac git 2544 -
Asn Asp Ser Glu [le Arg Leu Len Asn Ser Arg Thr Asn Gly Asn Val
335 840 845
cat cac aag tct ccg aaa cta get cta ttc geca aca aac atc aca aat 2592
His His Lys Ser Pro Lys Leu Ala Leu Phe Ala Thr Asn Ile Thr Asn
350 855 860
teg gag tic gac aga get aaa tee gca gea ttt geca gat acg gta ata 2640

Ser Glu Phe Asp Arg Ala Lys Ser Ala Gly Phe Ala Asp Thr Val Ile
865 870 875 330
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85 90 95 cte cea ate ctt gee ggt gga tcc aac tca tac att cat get etc ctt

336
110
Lys
143
Ser
gtg
Adn
atg
Ser
ccg
du
tac
Lys
atg
Lys
cag
Thr
gac

Leu Pro Ile Leu Ala Gy Ay Ser Asn 5er Tyr Ile Hs Ala Leu Leu 100 105
gca aaa tct tat gac cCt gaa aac tat cC8 ttt tct gat cac aag ggc 384 Al a
Ser Tyr Asp Pro Qu Asn Tyr Pro Phe Ser Asp Hs Lys Ay 115 . 120 125
tca atc tgc tcc gag ttg aaa tat gat tgt tgt ttc att tgg ata gat 432
Ile Cys Ser A u Leu Lys Tyr Asp Cys Cys Phe Ile Trp Ile Asp 130 135 140
gat cag tct gtg tta ttc gag tat Ctt tct tta cgt ttg gat ctt 480 Vai Asp
Ser Val Lea PQ Gu Tyr Leu Ser Leu Arg Leu Asp Leu 145 150 155 160 atg
aagite f83qFCe¢ zat%@ gégﬂgégﬂtgt@tlgsggg@cg {8 cigecaqgead &tt5226R8t Net Lys

Ay t e | Set.,185. 1 175 aag aag gce
aaauggd'ygggnﬁ'gu gc;ﬂgrg éiaas%glegaglggﬁﬁlé Q%ngFgG1§7gll}_§§lLys Ala Pro Lys
Pro Leu Gy tle Tg8 Lys Ala 1le Gggpyal 180 185 19@ggaa gag ttt gat gac

ctc aaa atg tac aag tgg gac aat gac atg 624 Gn da Phe Asp Asp Tyr Len
Net Tyr Lys Trp Asp Asn Asp Met 195. - 200- 205 .gat aaa tgg gac cct

aga_aa a et _tat gag aa cg gtg,aga 672 Asp Lys Trp Asp Pro Met Arg
G ucﬁfl %&y t%aga 1438 gﬂﬂa%&airgaﬂzfg* 2’%5 gopegecledt bk £6C gadTdbc aca ttt

ctc 7 j Thr Phe G n Leu
ySLaESIgTeAle 108 BCABEBIRT AR BB ELE chySel SefFR0 0 e 000 o
ata aag aag g€@0gat get 768 | 4905 810

gca act ctc aag age tig ctt aca ggg aag aag att ctt gtg gtt gat 2734
Ala Thr Len Lys Ser Leu Leu Thr Gly Lys Lys Ile Len Val Val Asp
915 920 926

gat aaf ata git aac age aga gla gct gea gga get cte aag aaz ttt 2832
Asp Asn Ile Val Asn Arg Arg Val Ala Ala Gly Ala Leu Lys Lys Phe
930 935 940

gga gca gaa gig git tgt gea gag agl ggt caa git got ttg gat ttg 2880
Gly Ala Glu Yal Val Cys Ala Gin Ser Gly Gln Val Ala Leu Gly Leu

¢tt cag att cca cac act ttec gat gct tge ttc atg gat att caa atg 2928
Leu Gin Ile Pro His Thr Phe Asp Ala Cys Phe Met Asp Ile Gln Met
965 970 975

cca cag atg gac gga tit gaa gea act cgt cag ata aga atg atg gag 2976
Pro Glo Met Asp Gly Phe Glu Ala Thr Arg Gln Ile Arg Met Met Glu
380 985 990

aag gaa gcl aaa gag aag acg aat cic gaa tgg cat tta ceg att cta 3024
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Ile Asn Lys Leu Arg Asn Ala Ay Trp Asp Ile Lys Lys Val Asp Al a 245 250 255
aca gca tcg ttt cga gag gca att agg gca gcc aag gaa ggc gaa ggt 816 Thr Al a
Ser Phe Arg Au Ala lle Arg Ala Ala Lys Qu Gy Gu Gly 260 265 270 gta gcc
gag atg cag aga aag ata tgg aac aag gaa gtg ttg gaa ccg 8B4 Yal Ala Qu
biet An Arg Lys Ile Trp Asn Lys Gu Val Leu Au Pro 275 280 285 tgf gtg
aag att gtc agg agc cac ttg gac caa ccg atc aac ta! tat 912 Cys Val Lys lle
Yal ArgL3erGl gla_éusA‘slrn Ly Thr oAsdl BeABluThmp His [2ACPRPEI8QRut at tat tac ttt
tat tta cta aaggéga ttt tta agf.ctt aac tag 957 gr Tyr Tyr Phe Tyr Leu Leu
Lys Arg Phe Let®Ser Leu Asn 3080M) 0 315 <210 1 408511) 318 <212? PRT <213>
Ar abi dopsi s thaliana <400J 12 Het Lys Cys Asn Asp Lys Nei Val Val I|le Mt
Gy Ala Thr Ay Ser 1 510 t5 Ay Lys Ser Ser Leu Ser Yal Asp Leu Ala Leu
Hi s Phegbzsat #c (Ggug 2t 2Bt St I p t Phe Tyr
Asp Gy Leu f‘ds Ilgeg'%hhr %Sg’S H&m ﬁéé At %cp\égger%ﬂrht&g?l FggéagbAs@g\rg Arg
dy Yal Albil cﬂeml Thrada | Asp %ol 5$e elhsLéLa Ghy TIruGLeG1asfysPLen Gyy Ala Gy Gu
Val Thr Al q | a 3 u Phe 65@8575 80 Arg Val B{it Ala Ala Gu Ala Ile Ser du
Ile Thr AN Arg Lys Lys 85 95 Leu Pro 11&02&ky Ala Gy @y Ser Asn Ser
Tyr Ile Hs Ala Leu Leu 100 105 110 Ala Lys Ser Tyr Asp Pro Qu Asn Tyr Pro
Phe Ser Asp His Lys Ay 115 120 125 Ser |l1le Cys Ser A u Leu Lys Tyr Asp Cys

Cys Pheagt egfrptg ket Azt 180gi8Ictdfhavatt AR i‘g@@r ég?(ai—%lﬂcphglg] Tyr Leu

Ser Leu Ar Leu Leu 145 150 155 160 | et Lys Gu Gu
Ile Al aS&f %IPH&“HMP Ay Bar VabsSer70ys1750 (Rre ‘ELAE GMaGIBrbszL;EsuG u Pro Leu Ay
IIeTrpﬂP/ AIaIIeGIyl i 18D 185 GInGIuPB Asp Asp Tyr Leu
Lys Me Lys Trp Asp Ah Asp Met 195 Y& 205 Asv Lys T ZOAsp Pro Met Arg

Lys Gu Ala Tyr Gu Lys Ala Val Arg 210 215 220 Ala Ile Lys G u Asn Thr Phe
A n Leu Thr Lys Asp A n Ile Thr Lys 225 230 235 240 Ile Asn Lys Leu Arg Asn
Al a dytat gapsizciget 1ggs aans temlt idsmarcet 24% lﬂﬁOatﬁacihchtagSeBIme Arg Gu

Ala TTerdl 45898V '3 (3”561 b’ Lys pho 230 Bro 1le Sex Pro Ser

1045 1050 1055

tcg taa 3174
Ser

$10>-2 -
<211> 1057
<212) PRT
218> Arabidopsis thaliana

<400> 2
Met Asn Trp Ala Leu Asn Asn His Gln Glu Glu Glu Gla Glu Pro Arg
i b 10 15
Arg 1le Glu Ile Ser Asp Ser Glu Ser Leu Glu Asn Leu Lys Ser Ser
20 25 30
Asp Phe Tyr GIn Leu Gly Gly Gly Gly Ala Leu Asn Ser Ser Glu Lys
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146 Val Ala Qu Met .-G n Arg Lys Ile Trp Asn Lys Qu Val Leu Gu Pro 275
280 285 Cys Val Lys Ile VvVal Arg Ser H's Leu Asp G n Pro Ile Asn Tyr Tyr 290
295 300 Tyr Tyr Tyr Phe Tyr Leu Leu Lys Arg Phe Leu Ser Leu Asn 305 310 315
<210J 13 <211J 993 t212) DNA <213J Arabldopsis thallana <220J <221J CDS
<222J (1).. (993) <400J 13 atg aag cca tgc atg acg get cta aga caa gtg att
caa cca ttg tcg 48 Met Lys Pro Cys-Diet Thr Ala Leu Arg G n Yal Ile-&8n Pro

Leu Ser - 1 5 .38015 ttg aac tt4¢:l caa gga aac atgsgtg gac gtt ccg ttt ttc
cgg cga_aaa 9B Leu_Asn Phe Asn Het Yal Asp Yal Pro Phe Phe Arg Arg

Lys 20 B350 2g8gk¥s d4¢ @Pt”{:ﬁ ffl'EtM'Eg&i' Sly LeyaMefc 6ludRheghba dvs ggc aaa tct
cgt 144 Asp bys Val Val Phe i? Mt Ay Ala T @y Thr Ay Lys Ser Arg 35
40 45 147 cta gcc att gac a gcc act cgt L ccg gCg gag att gta aac tcc

197 LenMé thlein 5P Y GIRLINGIA B PR8r Fad ﬂ@vﬁ Li.;s flet'@sp SN Ser 50 55
60 gac aﬁg atc cag gtc tat aaa ggt cta gac at Ct aac aaa gtc Z40 Asp
n

Lys Ile Yal Tyr Lys Qly Leu Asp Il e Vah Thr Asn Lys VaBg65 70 75 80 acf
cct gag,Qga gg ctt c gtt_cc cac ctt ctc _ggc acc gtc 288 Thr.Pro Qu
Au Serﬁg'b§s &WEFH%%B psLey et QilVLé&n &y WG%IS%STDDPQG cac gac act
tac gaa gat ttc acg ggg gag gat ttt cagy cgt gaa gca 336gg-|ls Asp Thr Tyr Gu
Asp Phe Thr Ala G u Asp Phe G n Arg AU

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 Net 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 Aia Len Ala Ile Leu Val Ser Thr Phe His Tyr His Lys Asn Pro
165 170 - 178
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-Vgl-—
195 200 205
Asn Phe Glu Arg Glu Met Phe Glu Arg Gln His Asn Trp Val Ile Lys
210 216 220
Thr Met Asp Arg Gly Glu Pro Ser Pro Val Arg Asp Glu Tyr Ala Pro
225 ' . 230 235 240
Yal [le Phe Ser Gln Asp Ser Val Ser Tyr Leu Glu Ser Leu Asp Met
. 245 250 265
Met Ser Gly Glu Glu Asp Arg Glu Asn Ile Leu Arg Ala Arg Glu Thr
260 265 270
Gly Lys Ala Yal Leu Thr Ser Pro Phe Arg Leu Leu Glu Thr His His
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100
384
| 25
Ay
ttc
Leu
gtt

H s
ggt

Val

tcc
Ay
tcg
Met

atc
Lys
aag
Lys.
gtC
Al a
gat

S5er

| 05
Ite
gcc
Ay
cg9
Arg
tta

(10
Arg
gat
Ser
tta
Tyr
cac

atc agg
Al a Val
ggt tcc
Asn Ser
agg tat
Asn Cys
tcigtt

gcc
Au
aat
Tyr
aat
Cys
gtc

gtc gag
Ser |le
tct tac
Ile Qu
tgt tgc
Phe Leu

tca atc-
Val dn
atc gag
Al a Leu
ttc ttg
Trp Val

tcg gagggga gtt

gtc
Arg
get
Val

tgg
Asp
gat

cag
Asp
ctg
Asn
gtc
Val

aag 2359

Val

aga gac
Arg Yal
gtc aac
Asp Cys
gac gtc
Ser 145
gtt
i ae

cgt gtc
Pro lle
gat tgc
Val 130
tct 480
150 155
528 Arg

ccg
Ile
gtt
135
Asp
160
Pro

atc
115
432
140
Phe
aga
Yal

ata
120
Al a
gac
Arg
ccg
Leu

16S 170 1T5 gat atg

ot cLg¥ B1avalofal g Byt Phecprar Fak fur gars
ctc a gi geed g1t ¥ak yr
Asp Ggg al Arg Arg Ilezggue Asp Pro Ser @gg 180 ~ 185 190 tcg gat tac
get gg tt cgc cga gcc t gga gtt cca ctc 624 Ser Asp Tyr 5er Ala

| 0 C
|1 e Ad¥ @rév ThrAVE] 'd19 ﬁlVAYé]{lge’;glaSéga ;1213 %%Gig[yé ge@mygaa ttt ctC cgt

gag atg cgg aat tat ccg gcg Leu Arg Ser Qu
Argddsn Tyr Pro Ala 8 Thr Thr 2t0 215 22D gag aga ctjggctt gaa acg gCg

gag Eag att aaa %ag aac act tgt ?20 Gu Arg Leu Leu Gu Thr Ala lle Qu
|1 Gty M@y Rheadsp Wl @)k Sepden3falyGbu Asp kawyLew tGlycqln geuaga caa ttg cag

att caa agg ctt t?alﬁ aag cag 768 ng%Leu Al a- Cys Ar?%"g] ~-Leu Gln
-LLe. dn-Arg Le yr Lys G n 245 0 255 tgg aag aaC atg caC Cgt

gacApr &1gcAsno6in Wl 1te Vel ora¢ OmisS¥R1 TP AdpS ITE PriSRsMAaHi s Arg Val Asp
Thr A u Yal Phe Leu Arg 260 265 270 cga gga gaa gaa get gat gag get tgg
aac tca gtg gé40cat ccg 864 Aty Gu Gu A B88sp Gu Ala Trp Asp Asn
Val sé1 Asp' Fro L& 4T M 19T ly Asn Gln Asp Glu Glu Ala Asp Arg
355 360 385
Ser Leu Ser His Glu Ser Lys Lew Asp Phe Gly Asp Pro Phe Arg Lys
3170 315 380

His Lys Met Ile Cys Arg Tyr His Glan Lys Ala Pro Ile Pro Leu Asn

388 330 395 400

Val Leu Thr Thr Val Pro Leu Phe Phe Ala Ile Gly Phe Leu Val Gly

405 o 415
Tyr Ile Leu Tyr Gly Ala Ala Met His Ile Yal Lys VYal Glu Asp Asp
420 425 430
Phe His Glu Met GIn Glu Leu Lys Val Arg Ala Glu Ala AlaAsp Val
435 440 445
Ala Lys Ser Gln Phe Leu Ala Thr Val Ser His Glu Ile Arg Thr Pro
450 455 460

Met Asn 6ly Ile Leu Gly Met Leu Ala Met Leu Len Asp Thr Glu Leu

465 470 475 480

Ser Ser Thr Gln Arg Asp Tyr Ala Gln Thr Ala Gin Val Cys Gly Lys

485 490 495
Ala Leu Ile Ala Leu Ile Asn Glu Val Len Asp Arg Ala Lys Ile Glu

500 505 510
Ala Gly Lys Leua Glu Leu Glu Ser Val Pro Phe Asp lle Arg Ser Ile

Sery SertlencBroWuAsp Met Gy Leu
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149 agc gca ct¢ gcc gt'c gaa aag ttc ctt agt tac agc gat gac cac.cat 912
Ser Ala Leu Ala Yal Qu Lys Phe Leu Ser Tyr Ser Asp Asp His H's 290 295 300
ttg gaa ggc gcc aat att ctc cta ccg gag atc tct gcc gtt ccg cct 960 Leu Qu
Ay Ala Asn Ile Leu Leu Pra Qu Ile Sex Ala Yal Pro Pro 305 310 315 320 ctf
cca gcc gcc gtg gcg gcg att tcc cgg tga 993 Leu Pro Ala Ala Val Ala Ala lle
Ser Arg 325 330 <210 14 ~211~ 330 <212> PRT <213J Arahi dopsis thaliana

<40b) 14 1] et &¥s Pro- fys I\/Et- SEIUrr--AIa Leu- Argg§d n-Vat 1-1~-G n Pro Lea
Sec -1 g 10 15 Leg Cj-l Asn Met Val Asp Val Pro Phe Phe Arg Arg
Lys 202 %AéBL 1 eph%e\ya[.th@cy&qraGlu Glu Ser Arg Asn Lys Gly

Thrd yThr GeglysSer Ar g354045 gsjAl al | eAspLeuAl s @rArgPhe

Pr oAl ad ul | eVaI AsnSer 505560AspLysl | ed nval Ty ?_ sd ylLeu

Aspl | eValelt@dshdyy aVe!vad 7EheS 91T Iselrr r
Hi sHi sLeueLeuGI yThr Val 150EIS g%fsgeg %(59 HSEé " P \{QEQQH /&gp Phe Thr Al a

A u AsDbidhe G n Arg G u Hla 100 105 110 I556 Arg Ala Yal Gsg0Ser Ile Yal dn
Arg Asp Il e e 115 120 125 Ala Gy Ay Ser Asn Ser Tyr lle Qu
A5 Lebsthispcte Aégv § Rhe AT §1i55 e Jbe 4G AamoLek Jolcelvamgn Tyr Aon Cye Gy
Pb,e Leu Trp Val V | Ser 45 150 ﬁ@ 160 Arg Pro V 5Leu Hi s Ser Phe

Val Ser Qu Arg YaI ,ésp Lys | det Yal 170 175 Asp fil%et Ay Leu Val Asp

G a Yal Ser §alvlys! Pite Rte GIIDLYY G1PallisSele PO MASL}OFaPemis ey Tyr Ser Ala Gy
Ile Arg Arg Ala Ile Gy Val Pro Gu Leu 195 200 205 Asp Qu Phe Leu Arg Ser

Gullet Arg Asa ¥ Pro Ala Gu THS Thr 210 215 2500G u Arg Leu Leu Gtu

Tq/h;ArAlgag*%ﬁguM&Lﬁg‘i_}gsLif%’s ‘h%ﬁ}' gﬂ@eg“’r%%@ﬁé?%qé EESPSgPYZIéSUTIr_SULclsaTrp

Asa Met His ArgpgVal Asp Ala Thiggfd u val Phe Leugggg 260 265 270 Aig G ~y
Gu Qu Ala Asp Au Ala Trp Asp Asa Ser Val Ala H's Pro 275 280 285 Ser Al a
Leu Al aGhmVayy SerL()bu Bhe MedulBe¥aT\yWalSBer Ayp AapSés Sebi Byr Asn

610 615 620
Thr Leu Ser Gly Tyr Glu Ala Ala Asp Gly Arg Asn Ser Trp Asp Ser
625 630 635 640
Phe Lys His Leu Val Ser Glu Glu Gln Ser Leu Ser Glu Phe Asp Ile
845 650 655
Ser Ser Asn Val Arg Leu Met Val Ser Ile Glu Asp Thr Gly Ile Gly
860 665 670
[le Pro Leu Val Ala Gin Gly Arg Val Phe Met Pro Phe Met Gln Ala
675 680 685
Asp Ser Ser Thr Ser Arg Asn Tyr Gly Gly Thr Gly Ile Gly Leu Ser
630 695 700
[le Ser Lys Cys Len Val Glu Lea Met Arg Gly Gin Ile Asn Phe Ile
705 710 118 720
Ser Arg Pro His Ile Gly Ser Thr Phe Trp Bhe Thr Ala Val Leu Glu
125 730 735
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 Met Lys Ala Ile Val Val Asp
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290
306

295 300 Leu Au Ay Ala Asn~lle Leu Leu Pro Gu Ile Ser Ala yal Pro Pro
310 315 320 Leu Pro Ala Ala Yal Ala Ala lle Ser Arg isi 3E5 330 <210

|5 <211 1029 <21Z> DNA <213J Arabidopsis. thaliana <220 <E21 CDS <2227

(1)..

cat
Ser
act

25 3D acg tgc atg ggc cat gca ggg cgt aaa aat at

Thr
ctc
Thr
acc
Thr
t ac
Ay
gtc
$is

(1029) <4flt?~ 15 atg eaa caa ctc atg acc ttg tta tca cca cca ctc tct
tct tct 48 Met A n An Leu Met Thr Leu Leu Ser Pro Pro Leu Ser H's Ser
15 10 15 ctc ctt ccc acc gtc act acc aaa ttc ggg tca cca cga tta gtc
96 Leu Leurggro Thr Val Thr 7Ejr Lys Phe Gy §§§ Pro Arg Leu Yal Thr 20
aag gat aag gtg gtt 144

CysAMetly& BroHial Arg Aday Aba JallyFhrAdng ITye Hiss MAS L ysyArg/akenVal 35 4D 45
atc aca_ggt aca aca ggc_aca ggc aag tca cgc ctc tca gtc gat 192 Leu lle
Gy Thri T¢hr Gy Thr Ay l@/s Ser Arg Leu Val Asp 50 55 60 ctt gcc

oS Bhd1brisncPsl 358 PROVE P $okf 3F ATl PasdTa0 75 60 can atc
aag']gma ttc gag att pgoc aca aat cia ghg cca ctg cat 28geGdn ile Tyr Lys
Phe u lle Val Thr Asn Leu Ile Pro Leu $is 85 90 95 , ~g caa gga gga
ccgAtadleatlackhe &la Arg Asm@lyi SercBro dea P TBRAyS PradGinGy Gy Val Pro
$is Leu Leu Ay ?DE Phe His Pro Glmn0 815
Leu Asp Met Ile Leu Val Glu Lys Asp Ser Trp Ile Ser Thr Glu Asp
820 825 330
Asn Asp Ser Glu Ile Arg.Leu Leu Asn Ser Arg Thr Asn Gly Asn Val
835 840 845
His His Lys Ser Pro Lys Leu Ala Leu Phe Ala Thr Asn Ile Thr Asn
850 855 860
Ser Glu Phe Asp Arg Ala Lys Ser Ala Gly Phe Ala Asp Thr Val Ile
865 870 875 880
Met Lys Pro Leu Arg Ala Ser Met Ile Gly Ala Cys Leu Gln Gln Val
885 290 395
Leu Glu Leu Arg Lys Thr Arg Gln Gln His Pra Glu Gly Ser Ser Pro
800 905 910
Ala Thr Leu Lys Ser Leu Lew Tht GIy Lys Lys Ile Leu Val Val Asp
915 920 925
Asp Asn Ile Val Asn Arg Arg Val Ala Ala Gly Ala Leu Lys Lys Phe
330 935 940
Gly Ala Glu Val Val Cys Ala Glu Ser Gly Gln Val Ala Leu Gly Len
945 950 955 960
Leu Gln Ile Pro His Thr Phe Asp Ala Cys Phe Met Asp Ile Gln Met
965 370 975
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
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11D0
384
125
Ser
aac-
Phe
cca

105 110 gac ggt gaa ctc acc cct gca gag ttc cgt tct ttg gcg aca ctg tcc
Asp Gy Qu Leu Thr Pro Ala G u Phe Arg Ser Leu Ala Thr Leu Ser 115 120
atc tct aaa cta att tct agc aag aaa ctc ccg att gta gtt ggt gga 432 lle
Lys Leu Ile Ser Ser Lys Lys Len Pro Ile Val Val Gy Gy 134 135 140 tcc
tcc ttc aatcac gct-.cta ctc-gcc-gag cgt ttt gac-ccg gat 480 Ser Asn Ser
Asn H's Ala Leu Leu Ala G u Arg Phe Asp Pro Asp x45 150 155 160 att gat
ttc tct ccgygsgga tcg agt ctygghca acg atc Q%t gac 528 Ile Asp Pro Phe
Pro Ser Ser Leu Ser Thr Ile Cys Ser Asp 5 170 175 cta agg tac aaa

tgcAlaa éfeﬁt'ﬁ’ll‘t dlba disp ‘(Jdt Iie dlistAlagdhyr dyg @y GbT CyselewALys Tyr Lys Cys Cys
Leu Tr%g Asp Val i gu Pro Val 180 185 190 153 ctg ttc caa cac
tgc aa!tl gt gtc gac ca 0 g atc gag tcg Q)?cj"a 624 Leu Phe A a Hi s Leu Cys

S\;gs%{?gl%tga%’ g&?tg’irlt ?%; aslééa yg‘%‘?@%’ge@%% Sq‘GI{E[L'JEGlgtajlgL(StEngICtatGI u
Tyr10%p Pro Val Vall(gp Ser Ay 210 193815 220 cga cgapgsa 999 gtt cgg

acg ata gga gta gag gag ttc gac cga 720 Arg Arg Leu Ay Val Arg Lys Thr
G yI¥alys Sercfal Ada laspSer $hedysoBoo Ass PmolimBertRroader gta tac cct aag

atg gac aag gga lﬁé‘ tgg gac tta 1@ Tyr Phe Arg %5 Tyr Pro Lys G u Ket
Lys Ay Ille Trp Leu 245 250 gcg aga aag ¢ 5gcg tac gag gag aca

aagsgog atg aaa gag agg 816 Ala Arg Lys Ala Ala Tyr Gu G u Thr Val Lys
Met Lys G n Arg 2BO 265 270 8ca tgt cgg ttg gtg aag aag cag aaa gag aag
atg aag ctg ata 864 Thr Cys Arg Leu Val Lys Lys A n Lys Qu Lys Ile Met
Leu Ile 275 280 285

<210 3

<2112 3331

<212> DNA

<213 Arabidopsis thaliana

<220>
<221> (DS
Q22> (1., (353D

<400> 3

atg tct ata act tgt gag ¢te ftg aat ctt act tca aag aaa got asg 48
Met Ser Ile Thr Cys Glu Leu Leu Asn Len Thr Ser Lys Lys Ala Lys
1 5 10 15

aag tcg fcg agc agt gac aag 2aa 1gg cta aag aag cct cte tte tte 96
Lys Ser Ser Ser Ser Asp Lys Lys Trp Leu Lys Lys Pro Leu Phe Phe
20 25 30

cig att ttg tgt ggc tct tig gta att git {tg gti atg ttc tta cgg 144
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aga
Ay
ctg
Leu
att
Trp
ttg

ggt ggt tgg gag att aag agg ctt gac get acg gcg gca att atg 912 Arg Gy
TrDAu lle Lys Arg Leu Asp Ala Thr Ala Ala Ile Met 290 295 300 get gag
aat Caa agt aCg gca a8g gga gaa gga aag aat ggg aga 960 |54 Ala du
Asn A n Ser Thr Ala Lys Ay Gu Ay Lys Asn Ay Arg 305 310 315 320 gag
tgg gaa aaa cac att gtg gat gaa agt gtc gag att gtc aag 1008 Au lle
GQu Lys Hs Ile Val Asp Qu Ser Val Qu Ile Val Lys 325 330 335 aag ttt

tt gLendlgtheut gy GOPBerybewVal LEe Vel LehWalale 848e<LeDArd6 <Z11 342

<212J PBT <213 Ar abi dopsi s thallana <4007 16 Met A n A n Leu Met Thr Leu

Leu
Lys
Arg
Thr
Al a
Au
Pro
Pro
Ile
Asn
Pro
Arg T
Phe

Ser Pro PréfLeu Ser His Ser48er 1 5 lp 15 LedS Leu Pro Thr Val Thr Thr
Phe Ay Ser Pro Arg Leu Val Thr 20 25 30 Thr Cys Met Gy Hs Ala Gy
Lys Asn Ile Lys Asp Lys Yal Yal 35 40 45 Leu Ile Thr Ay Tlir Thr Ay

G yt iy ggbergaligh ey aagr gdé.ﬁ|ga§5&a5§at35c60t euat“'g%aT{Ha $6§ Phgg Phe Pro
Gu lle lle Asn Ser Asp Lys Met fiI5 yr Lys @y Phe

| 1elamGivirgager Géy IJYISeGht &luethrHisp 85r msgssmmy Gl n Ay Gy Val
H s Hlssé)eu Leu Ay dn %e H's Pro Gn 1Q0 105 110 Asp Gy du Leu Thr
Ala G u“Phe Arg Ser Leu a Thr Leu Ser 5 ~ 120 125 Il e Ser Lys Leu
Ser Ser Lys Lys Leu Pro Ile Val Val Ay @y 139 135 140 Sex Asn Ser Phe
Hs Ala Leu Leu Ala G u Arg Phe Asp Pro Asp 145 . 150 155 160 Ile Asp

P~hm$gltg Firt@ fity aﬁerca$ecad.am8gx: e ahheug@g éSqruA@,g &80 178 175 Leu
Ile Leu Trp Val p Val Leu u Pro Val 180 185 190 Len
a nhrs iVélLI@u sA»&LHiAr@ln/AsnAéﬁ I‘hrnAmtSem elglle dbis &y 195 200 205

65 70 15 80

ttg gic tct ttg tic tct gat tca gat cag gtz aca tecc tit gaa tgt 288
Leu Val Ser Leu Phe Ser Asp Ser Asp Gln Val Thr Ser Phe Glu Cys
85 90 85

cat 3ag gaa tca agc cct gga atg tgg aca aac tat ggt att aca tgt 336
His Lys Glu Ser Ser Pro GIY Met Trp Thr Asn Tyr Gly Ile Thr Cys
100 105 110

tcc ctg agt gtgcgl tet gat aaa caa gag act aga ggg ctt-cectgg— 38¢
Ser Leu Ser Val Arg Ser Asp Lys Gln Glu Thr Arg Gly Leu Pro Trp
115 120 125

aat ctt ggc tta gga cat tet atc fca tca aca tet tgt atg tgt ggt 432
Asn Leu Gly Leu Gly His Ser Ile Ser Ser Thr Ser Cys Met Cys Gly
130 135 140

aat ctt gaa ccg att tta cag caa cct gaa aac ctt gag gaa gaa aac 480
Asn Leu Glu Pro Ile Lev Gln Glr Pro Glu Asn Leu Glu Glu Glu Asn
145 150 155 - 160
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Len
Arg
235
250
265
280
295
310
325

<213J Aﬁ

aag

Yal Gu An Leu Ala Gu Leu Tyx Asp Pro Val
Arg Leu Ay Val Arg Lys Thr Ile Ay Val GQu
240 Tyr Phe Arg Val Tyr Pro Lys Qu Met Asp
255 Ala Arg Lys Ala Ala Tyr u du Thr Val
270 Thr Cys Arg Leu Val Lys Lys G n Lys Qu
285 Arg Gy Gy Trp Qu 1lle Lys Arg Leu Asp
300 Ala Gu Leu Asn A n Ser Thr Ala Lys Gy
315 32Q du lle Trp Qu Lys His Ile Yai Asp

Val Asp
G n Phe
Lys Gy
Lys Gy
Lys Ile
Ala Thr
Gu Gy
A u Ser

Ser Gy
Asp Arg
Ile Trp
Met Lys
Met Lys
Ala Al a
Lys Asn
Val GQu

210 215 220
Z25; 23d

Asp Leu 245
Gu Arg 260
Leu Ile 27S
Ile Met 2~d
Gy Arg 305
Ile Val Lys

330cH38AL K12 £4Y SRIERS 648 Eal Imgutmtcamkzmmga?aazga@ 9928 <212J DNA

wly e TR S ST I

ttc

f?’gﬂgl

Ser Ile Ser Ser Leu hys G n Val

FT oys 'lﬁfb
cta tct aag gtc aac gtc aac tct ttt ctc cat ccc 9 I§

Adn

tSer e BirLed driiashy

1le Leu

90) <4DQJ 17 atg
8t 48 Net Lys Phe
10 15 ttc aag aac

aag he Lys Asn Lys Leu
Ser Lys Pal. Asn Yal Asn Ser Phe. Leu H's Pro 20 25 30 aaa gaa aaa gtc atc
ttt gtg, at ggg_ﬁa get acc c%qa tcg ggt aa? tct 144 Lys Qu Lys Val |le Phe Yal
Net G y'E8 BtFia ade dijtyegl gtddiasg &dgﬁE&igﬂa&taéfg@d gte ghtécta gca
act

CPTi InERTs 006 998 30008 TaP ey P, AR AS AL I VR L2 112 T A0

cta gac gtc Cigp aca aac aaa 24@5Ser Asp Lys |l ggfln Leu Tyr Lys Gy Leu

Phe
ggc

Asp Val Leu Thr Asn Lys
tct cat tct aaa gea cga get gag agg aaa gag aaa gta cat ctg caa 624
Ser His Ser Lys Ala Arg Gly Glu Arg Lys Glu Lys Val His Leu Gln
195 200 205
gag get tta get cca aag aag cag caa caa cgt get cag act tet tet 672
Glu Ala Leu Ala Pro Lys Lys Glu Gin Gin Arg Ala GIn Thr Ser Ser
210 215 220
aga geg gct gga aga tgg agg sag aat atc ctt cte ctt ggt att tta 720
Arg Gly Ala Gly Arg Trp Arg Lys Asn Ile Leu Leu Leu Gly Ile Len
225 230 - 236 240
gga gga gti lcc ttc tet git tgg tgg tit tge gac act aat gag gag 768
Gly Gly Val Ser Phe Ser Val Trp Trp Phe Trp Asp Thr Asn Glu Giu
245 250 255

atc ata atg aaa agg 2gg gag act tig gea aac atg tgt gac gaa cga 816
Ile 1le Met Lys Arg Arg Glu Thr Leu Ala Asn Met Cys Asp Glu Arg

260 265 270
gca cgt gtt tta caa gat cag ttc aat gitt age tig aac cat git cat 864
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fi5 70 75 80 gtc acc cct aaa gaa tgc cga ggc gtg cct cac cac ttg ctt gga
gta Z88 Val Thr Pro Lys Qu Cys Arg Ay Val Pro Hs Hs Leu Leu Ay Yal 85
90 95 ttc gac tcc gaa gcc gga aac cta acg gcc acc cag tat agc cgc ctt 336
Phe Asp Ser u Ala Ay Asn Leu Thr Ala Thr An Tyr Ser Arg Leu 100 105 110
gcg tca caa gca atc tcg aaa ctc tca gcg aac aac aag ctt ccc ata 384 Al a Ser

2 BT B e SRR ik At 0 225 o

43ZVal Al ad yGgsger AsnSer Tyr | | eGeyAl aLeuVal Asn

Hi sSer130135140t cggggtttttattaaacaactacgattgtt g?ﬁ catttgg gtcgac

480Ser d yPhelLeuLeuAsnAsnTyr AspCysCysPhel | eTrv Val Asp145150155160 gtt tcc
tta ccc gta ctt aac tcc ttt gtc tca aaa cgt gtc gac cgc 528 Val Ser Len Pro
Val LeuS®shtscictphit vhl sdartetyacarigtyeat ssp gvtgaasate axal 16t at 812t g gaa gca

gga tta,gt g ta.aBa,gaa, gt.g tic t nca 67 t Qu Ala Ay Leu
Len d uA% Ee%‘%%fge %e'ﬂj \@jl S%hghgs@ePﬁbs ?@@3 (ﬁylh{)s iégﬁ}l@gg%a gCg aat tae
tcc gta gggggta cga cga get 2%0 gga gtc ccc ggag fi24 Lys Ala Asn Tyr Ser
Val Gy Ile Arg Arg Ala lle dy ~"al Pro Au 195 200 205 i cic cat gaa tat
tta cgt aac gaa tct cta gtg gac cgt ~cc aca aaa 672 Leu Hs Gu Tyr Leu Arg

Asn 3 u_ Ser geu Val Asp Arg ~la Thr Lys 210 215 220 i agt aaa atg ctt gac
gta gcBGh BthFRaEA8 8% A4AatHagaa Raaatat gal) 8agoagkach ancnbtt LeBblhsp val Al a

cag 11 BTGB 8 Wchhe Bl U0 TRE CiacRg I6 B 0 %hr o' 0 e
Lys Lys3gde Gn Arg Leu gig,is Lys Lys 243150 ~ 255 1$g agggatg tCt atg Cdt

CgL gtt gaC gCC aCt gag $tg t~tC ttg ass $16 Trp Lys Me t Ser--Met--11li-s
-Arg-Yal Asp Al a- TItr--AQu -Yal --Plre-Leu- Lys 260 265 2y0 | cgc aac gta

gaa gaa,C c.0ad get tgg gag.aat cit, 8t cg aga,864 Arg As | Qu Gu
& ropptd BBt B dledCdHonrlat BT BpdadiGtoctsa cit " Too¥’
Glu Arg Pro Lea Thr Ser Gly Val Ala Tyr Ala Leu Lys Val Pro His
325 330 336

fca gaa aga gag aaa tif gaa aag gag cat gga tgg gea ata aag aaa 1056
Ser Glu Arg Glu Lys Phe Glu Lys Glu His Gly Trp Ala Ile Lys Lys
340 345 350

‘atg gaa act gag gac cag aca gtt gta caa gal tgt gtt cct gaa-aac-. 1104
Met Glu Thr Gin Asp Gln Thr Val Val Gln Asp Cys Val Pro Glu Asn
359 360 365

ttt gat ccc gea ccg att caa gac gaa tac geg cca git ata tit get 1152
Phe Asp Pro Ala Pro Ile Gln Asp Giu Tyr Ala Pro Val [le Phe Ala
370 375 380

caa gad act gtt tcc cat att gta teg gtc pac atg aig tct gga gaa 1200
Gln Glu Thr Val Ser His Ile Val Ser Val Asp Met Met Ser Gly Glu
385 390 395 400
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aat aat aat aac
Asn Asn @ n Leu
sca tct tac ggc

caa
290
gga
305
Al a
ana

ctg 9t2
295 300
gga 9so
310 315
Hf s Asn

.cca agc gag aga
GQu Arg Ile Yal
aaa aat gat Bat

atc gtc
Asp Lys
gtt gag

gat aag ttt tat
Phe Tyr Asn Asn
cac tgt tts 8c8
Asp Asp Val GQu Hs Cys Leu Ala Ala Ser Tyr Ay Gy Ay
gga agt aga gcc cac aat atg ata tga 990 Ser Ay Ser Arg
325 <210> 18 <211> 329 <212) PRT <2137 Arabi dopsis thal

Pro Ser
| 59

Lys Asn
320 agt
Met Ile

<400J 18 Met

Lys Phe Ser Ile Ser Ser Leu Lys G@n Val dn Prolle Leu Cys 1 5 10 ~ 15 Phe
Lys Asn_Lys Leu, Ser % Asn Val Asn Ser Plte Lea H's Pro ZO ~ 25 30
Lys- G §i3 §e¢ ogd 283 A br#etcvéta V88 %4ayaeg\E52 THA B89 agarsqa gig ysIBME 35 40 45
Arg Leu pd My G\ y Asn 50 55 60
Ser AspmﬁJ As #’I e gl st er{L{;s@r @ﬂ@‘f’? ?sg %l G&E‘Y#h‘ﬁ%ﬁl Lys 65 70 25 80
Val Thr Pro Lys Gu @gs Arg Ay Val Pip HIS H's Leu Leyys@y Val 85 90 95
Phe Asp Ser Qu Ala Gy Asn Leu Thr Ala Thr A n Tyr Ser Arg Leu 100 105 110
Ala 5er An Ala lle Ser Lys Leu Sei Al a Asn Asn Lys Leu Pro Ile | 60 115
120 125, Vai a.dgd Ser n,sSer Tyr e Qu Ala Leu Val Asn H's Ser 130
135 | a0t ¥onct Gtrih Fbh aa@,chE AthaipeTyia a8h cafocty Ssbratl Big 1 b1 Acp 145
150 15540 er S0 DY IO e Ly Arg Yal Asp Arg
165 170 175 M5t Met G u AL L%atefq‘%f%% 5 %EUL%glGli?va%l Yal Phe Asnh Pro
180 185 190 Lys A2 Asn Tyr Ser VagzsGy lle Arg Argaexla Ile Ay Val Pro Qu
195 200 205 Leu H's Qu Tyr Leu Arg Asn G u Ser Leu Val Asp Arg Ala Thr Lys
210 215 220 Ser Lys Met Leu Asp Val Al a Yal Lys Asn Ile Lys Lys Asn 1'hr
Au 225 A n L ys Ile & g Leu H's
Lys Lys %chéég Zé[g E ‘L“g E@E?C@/@%C%& cF—Fscc t)\//gph@:a 8y Tﬁ‘ﬁG u Val
Phe LelLdw $hPPle265 ?ZP Tyr Asp Thr Ser Leu Pro Pro Asp Ala Thr Glu
435 440 445
gaa cag cgt gtt gaa gca act att ggg tac ctt ggt gca tea tat gat 1392
Glu Gln Arg Val Glu Ala Thr Ile Gly Tyr Leu Gly Ala Ser Tyr Asp
450 455 460

atg cca teg ctg gig gag 2aa ctt cit cac caa ctt geec age aaa cag 1440

Met Pro Ser Len Val Glu Lys Leu Leu His Gln Leu Ala Ser Lys Gln

-465- 470 - 415 - - 48 —

aca att get gtg gat gtt tac gac aca act aac act tca ggt cta ata 1488

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

485 490 495
aaa atg tat ggc tca gaa att ggg gat ata agt gag cag cai ata agt 1538
Lys Met Tyr Gly Ser Glu Ile Gly Asp Ile Ser Glu Gir His Ile Ser
900 903 510
age ctf gat ttt ggt gat cca tca ageg aac cat gag atg cat tge agz 1584
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Arg-Asn VaL- Au Qu An Asp--flu Ala Trp A u Asn-Leu Val - Al a--Arg275 280
285 Pro Ser Qu Arg Ile Val Asp Lys Phe Tyr Asn Asn Asn Asn G n Leu 290 295
300 Lys Asn Asp Asp Val Glu His Cys Leu Ala Ala 5er Tyr Ly Ay Ay 305 310
315 320 Ser~Ay Ser Arg Ala His Asn Met Ile 325 <210J |19 161 <211J 993
<212J DNA <2l 3J Arabidopsis thaliana <220J <221J CDS <222J (1) . . (993)
<400J 19 atg caa aat ctt acg tcc aca ttc gtc tct cct tcc atg atc ccg atc 48
Net QG uSpsd-atedsprifhe Sy Asn PPocSevalrsdsniiis Shr MvketHily eyPriggl le 1 5 10 15
act tct ccg cg i tg cga ctg cc ca cca cga ica gta gtt ccc atg 96 Thr Ser
Pro Arg Leu Arg en Pro Pro Pr ng Ser Val Val %Po Met 20 25 30 act acc
gtt tgc atg gaa caa tca tac aag caa aaa gtg gtt gtg atc 144 Thr Thr Val Cys
Met Gn A@n Ser Tyr Lys Gn Lys Val Vval Vval Ile 35 = _ 40 45 atg gga gcc

acc ggatttaaggcalaagatedd ¢@radt accchghtaga &l2 288 ck9%cdl e G a Thr Ay
Ser Gy Ser |Ile Asp Leu %Qtag 50 55 60%gcté\@gt;t t%dg@%ct ggc

j- Ser . Qés Leu

gag atcPE%/ Vial1s bys d8 Beiglhe t(Proabrn TbrtAda Duo TiihPrav §erHdeSer Ay Gu lle
Val Asn Ser p Lys Ile d n5§€e Tyr 65 70 75_80 gat gga ttg aag gtc act acg
aat caa at gc atc ctt gag a tgt Z88 162 540

tta git ctg gtt att act ttt ctt gtt ggt tat att tta tat gaa mcc 1680
Leu Yal Leu Val Ile Thr Phe Leu Val Gly Tyr Ile Leu Tyr Glu Ala
545 550 555 560

atc aac cga at! geg aca gt gaa gag gat tgl cag aag atg age gaa 1728
Ile Asn Arg Ile Ala Thr Val Glu Glu Asp Cys Gln Lys Met Arg Glu
585 570 875

cic aaa get cgl get gag gee get gac att gea aag tce cag tte cta 1776
Leu Lys Ala Arg Ala Glu Ala Ala Asp Ile Ala Lys Ser Gln Phe Ley
580 535 590

gca act gtt tct cat-gag-ata cgg act ccg atg aat gza gtt tta gga 1824
Ala Thr Val Ser His Glu Ile Arg Thr Pro Met Asn Gly Val Leu Gly
595 ' 600 605

atg ctg aaa atg cig atg gac acc gat ctt gat geg aag cag atg gac 1372
Met Leu Lys Met Leu Met Asp Thr Asp Leu Asp Ala Lys Gln Met Asp
610 615 620

tat gcg caa act get cat gge agt geg sag gat ctt aca tca cta ata 1920
Tyr Ala Gln Thr Ala His Gly Ser Gly Lys Asp Lea Thr Ser Len Ile
625 630 635 640
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Asp
gga
Pro
acc tcc gaa ttc cgc tct ttg gcg tcg cgg tcc atc tcc gag 384 Len Tltr Thr

Ser
cgt
Asn
ctt
Asp

Ile
tca
Ser

G v Leu Lys Yal Thr Thr Asn G n Met S5er Ile Leu G n Arg Cys 85 90 95
gtc cct cac cat ctc ctt ggt gag ctc cct ccg gat gat agc gaa 336 Gy Val
Hs Hs Leu Leu Ay GQu Leu Pro Pro Asn Asp Ser u 100 105 110 cta act

G u Phe Arg Ser Leu Ala Ser Arg Ser Ile Ser Gu 115 120 125 att act get
gga aac ctc ccg att ata get ggt gga tca aac tcc 432 Ile Thr Ala Arg Ay
Leu Prolle lle Ala Ay Ay Ser Asn Ser 130 135 140 ttc att cat get ctc
gtc gac cgt ttt gac ccc aaa acc tat cca 480 Phe IIe Hs Ala Leu Len Yal

- ttc tct tet..gag aca

tsGA;?CEPegtaésgup g%&& 85{; gglattc[cggga@gg ‘Fif?eg%rctSer 1868 Thr Ser

Ser ABeIG1@ ValLeuuAAs@ Ewi A@hl&y@'ﬂé%ffu é% ﬁ;g %f}@: g %}eut gg gtg gat gtc

gtg tcg gtc ctg ttc gag tac ctc tcg Asp Yal Ser Val
Yal Leu Phe G u To4d Leu Ser 180 1850~ 190 aaa cgt gy gac cag atg atg
tca ggg atg ttc gag gag cta gcc 624 Lys Arg Val Asp G n Met Met G u Ser
Met Phe Gu Gu Leu Ala 195 200 205 163 ggt ttc tac gac ccg aga tat

ggg C Phe Tyr Pro Ar t Ser Ay

% ﬁag\ %ga?:& ‘Ii'fqg %C’gagg(fgg éz)t aFt% 3&i técgc"attﬁt ggg é%/ ccc gag
gaccmgshatalt Peo PUe AYPAMEPQArk! EpeH Pro Gu Phe Asp
Tyr Phe Ser Leu 225 2313(6)l 2:%5 rg4%he"['|éiéeg)cé§ iﬂ‘*g?‘aﬁ; geréﬁgrcag aag atg tcc
tgg gac caa g880 aga 288 Tyr Pr@hdPra G u Arg Lyss7@ n Lys Met Ser Gu Trp

Gn Ala Arg 245 250 Z55 aag ggg gcg tat gac gaa get gtc caa gag atc aaa
aac aca tgg 816 Lys Ay Ala Tyr Asp Gu Ala Val An GQu Ile Lys GQu Asn

TrocB6Rie6R 1248 aag gea aat gaa 22a gga att gag ttg gcc git tat 2084
Leu Leu Ser Gly Lys Ala Asn Glu Lys Gly Ile Glu Leu Ala Val Tyr
875 680 685

gtt tct agt caa gtt cct gat git gta gtc ggt gat ccg agt cgg tte 2112
Val Ser Ser Gln Val Pro Asp Val Val Val Gly Asp Pro Ser Arg Phe
690 695 700

C8E cag atc att aca aac ctg gtt gga aac tca atc aaa ttc aca cag 2160
Are Gln Ile Ile Thr Asn Leu Val Gly Asn Ser Ile Lys Phe Thr Gl
708 710 715 720

834 agg gea cac ata ttt aic tca gitg cac ctt gea gat gag gia aag 2208
Glu Arg Gly His Ile Phe Ile Ser Val His Len Ala Asp Glu Val Lys
725 730 736

gag cct ctt act att gaa gac gea gig cta aaa cag cga cta get tta 2256
Glu Pro Leu Thr Ile Glu Asp Ala Val Leu Lys Gln Arg Leu Ala Legy
740 745 750

8ga lgc age gag tcc get gag aca gtt age geg ttt cet geg gta aat 2304
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agg
Al a
gae
Adn
tgg
Asn
gtg
325
Net
Thr
Thr
Net
Thr

eit gcg aag aag eag att- gag agg ate atg aag etg aaa age agc 8B4 Arg Leu
Lys Lys @n lle Qu Arg Ile Met Lys Leu Lys Ser Ser 275 280 Z85 gga tgg
att cag agg ttg gac get aeg ecg tca ttt gga aga teg 912 Ay Trp Asp lle
Arg Leu Asp Ala Thr Pro Ser Phe Ay Arg Ser 290 295 3D0 tca aga gag att
gaC aat act gtt ttg gat gaa agc atc aag gtt 960 Ser Arg Gu Ile Trp Asp
Thr Val Leu Asn Qu Ser Ile Lys Val 305 310 315 320 gtg aaa cgc ttc ffg
aaaGirdysadegGutipa BB B4 hr Val SeySGIA EhéD!PSuLﬂ‘i Vé‘ih pﬁk}is Asp Lys Yal
330 <210) 20 <211) 330 <21§_() PRT <213) "Arabi dapsi s thaliana <4ao) 20
G u Asn Lef®Thr Ser Thr Phel60al Ser Pro Ser 788t Ile Pro Ile 1 5 10 15
Ser Pro Arg Leu Arg Leu Pro Pro Pro Arg Ser Val Val Pro Net 20 25 30
Thr Vai Cys Net Gu G n Ser Tyr Lys G n.Lys Val Val Yal Ile 35 40 45

A Phe R O g 11 ST kR L PR o) SR T 2FDS 20 75

g0 Asp &l TraGly SewAlrpThys Asm Phenlyd GhiNelysSPyr Ske TheuGld Sefrg Cys 85 90 95

Ay
Leu
I'le
Phe
160
185
180

Val Prol is Hs Leu Leu y Gu Leu Pro Pro Asp Asp Ser u 100 105 110
Thr Thr''8er G u Phe Arg7 r Leu Ala Ser Ml Ser Ile Ser Gu 115 120 125
Thr Ala Arg Qv Asn Leu Prolle Ile Ala Glv Gy Ser Asn Ser 130 135 140
Ile His Ala Leu Leu Yal Asv Arg Fhe Asp Pro Lys Thr Tyr Pro 145 150 155

i sseag Ratetclepataena @ e redal L Ug Ar yr Cys Cys
1?D_| 75 Phe Lgﬁ Trag Val I@'Aig$%a?1a8§§§®§|a3§{6gr g%léageﬁﬁnggGa yr Leu Ser
1856mdsnyieraAsp Vdn Weplys dewkeuVBal Ghe Gelr GG AsheThPGeyJ u G u Leu Al a

785 790 796 800

git gge ata cet gtg gat gea caa gge cga ate tic aca cet tti atg 2448
Yal Gly Ile Pro Val Asp Ala Gln Gly Arg Ile Phe Thr Pro Phe Met
806 810 815

caa gecc gac agt tcc aca tcg cgg act tat get gga act gge ata get 2496
GIn Ala Asp Ser Ser Thr Ser Arg Thr Tyr Gly Gly Thr Gly Ile Gly
820 826 " 830

© ttgragt ala age aaa cgt ttg gt gua cit 4tg cda gga gag atg ggg 2544
Len Ser Ile Ser Lys Arg Leu Val Glu Leu Met Gin Gly Giu Met Gly
835 840 845

ttt gig agt gag ccc ggg ata gge agt act ttt tca it act gega ptt 2592
Phe Val Ser Glu Pro Gly Ile Gly Ser Thr Phe Ser Phe Thr Gly Val
850 855 860

ttc gge aaa geca gaa aca aat acg tcg att act aag ctg gaa cga ttec 2640
Phe Gly Lys Ala Glu Thr Asm Thr Ser Ile Thr Lys Leu Glu Arg Phe
865 870 8175 430
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195 200 205 Gy Phe Tyr Asp Pro Arg Tyr Sex Ay Ser Ala lle Arg Ala Hs Ay
210 215 220 Ile H's Lys Thr Ile Ay Ile Pro Au Phe Asp Arg Tyr Phe Ser Leu
225 230 235 240 Tyr Pro Pro Qu Arg Lys An Lys Met Ser GQu Trp Asp @ n Al a
Arg 245 250 255 Lys Gy Ala Tyr Asp Gu Ala Yal An Qu Ile Lys Qu Asn Thr
Trp 26D 265 2?0 Arg Leu Ala Lys Lys An lle GQu Arg Ile Met Lys Leu Lys Ser
Ser 275 280 285 Ay Trp Asp Ile A n Arg Leu Asp Ala Thr Pra Ser Phe Ay Arg
Sez 29D 295 300 Ser Arg G@n Ile Trp Asp Asn Thr Val Leu Asp Qu Ser Ile Lys
Val 305 310 315 320Yal Lys Arg Phe Leu Val Lys Asp Lys Yal 325 330 <210J 21
<211J) 128akezip EcPRAti<2A® g3gcthhromgRast (R reyigizabtax400Jatt1gdb6 2688 u Thr

Ser Val s.lLle.lLey Vi I u Asn Hi's Val n n 1 10 15 G u Yal
Il e Lys &#lpgl‘ﬁ}éfmﬂeﬁl%ghn\@& @‘h T@E};IWI Qe“GAﬁgA@ﬁ f%b Vgl uH?Oi?‘E 30 Leu Al a
Cys Asp Ay G n Gu AgasPhe Asp Lys Vaggcbys Gu Leu Thrs 5 40 45 Ser Lys
Gy GQu Asn Tyr Asn Met Ile Phe Met Asp Val Gn Met Pro 50 55 60 Lys Yal
Asp Gy Leu Leu Ser Thr Lys Met Ile Arg Arg Asp Leu Gy 65 70 75 gp Tyr Thr

Ser Pro lle Val Ala Leu Thr Ala Phe Ala Asp Asp Sex Asn 85 90 95 Ile Lys
G u Cys #3280 pagedtichga (gCat g9 Bteyagcraes (1a¢ 28ar el sepragalote | 0873610 11 e

1o <oTAPbaRY Bshchecke Ala Gl vabinF ke TV 08 Lo AT Arg Ted 0 %7 <
900 805 910

gga ata tct gea gac att gtt tca agt ctg aga atg gea tge act tgt 2734
Gly Ile Ser Ala Asp Ile Val Ser Ser Leu Arg Met Ala Cys Thr Cys
915 920 : 925

tgt atc age aaa tta gaa aat ttg get atg att cta ata gac aaz gac 2832
Cys Ile Ser Lys Leu Glu Asn Len Ala Met Ile Leu Ile Asp Lys Asp
930 936 940

gee tgg aac aag gaa gaa tit tca gta ctt gac gag ttg ttt acc cga 2880
Ala Trp Asn Lys Glu Glu Phe Ser Val Leu Asp Glu Leu Phe Thr Arg
945 ' 950 955 ' 960

agc aaa gta acc ttt aca aga gtc cca aag att tit ctt tig geca act 2928
Ser Lys Val Thr Phe Thr Arg Val Pro Lys Ile Phe Leu Ley Ala Thr
965 970 975

tct gea act ctt aecl gag cge agt gag atg aag tet act ggt cte atc 2976
Ser Ala Thr Leu Thr Glu Arg Ser Giu Met Lys Ser Thr Gly Leu Ile
980 085 990

gat gag gtg gtz ata aag cct ctt cgg atg agt gte tta ata tgt tge 3024
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Msn' Asp. Asp Met Met Ile Leu Yal Val Asp Asp Ilis Pro lle Asn Arg 1 5 10 t5

Arg Leo Leu Ala Asp An Leu Gy Ser Leu Ay Tyr dn Cys Lys Thr 20 25 30
Ala Asn Asp Gy Val Asp Ala Leu Asn Val Leu Ser Lys Asn Hs Ile 35 40 45
Asp ile Val Leu Ser Asp yal Asn Met Pro Asn Met Asp Ay Tyr Arg 50 55 60
Leu Thr Gn Arg Ile Arg Gn Leu Ay Leu Thr Leu Pro Val Ile Ay b5 70 75
Val Thr Ala Asn Ala Leu Ala Gu Qu Lys @n Arg Cys Leu Qu Ser 86 90 95

Ay Me u-Ser-L s Pr o- Val S Lys 100 105
T1h G ke GLbgatiial dle Tys BitoLebAsE Het Son Mokl o N 3)
Artificial Seq ﬁgce I Ss <2201 23J Descrlptlggyéﬂ: Artificial
Seqttence:Desié d ollgonucleotl e primer for <400J 23 aceat gaact
gggcactcaa caatcatcaa g 31 <210J 24 <211> 30 <212J DNA <213J Artificial
Sequence <220J <223 Description of Artificial 5equence: Desi gned

ol i gonuctm)t:uiegapr aatemttcgthl}Fl ggmmagzmagggszt@@ga@g gaagpagedd t dYat t agg

Sosori b GhT G T i, vabohe BT Lo Ly Ard G BHEASE i s>
ol I ganucl eqgigle 1015 1020

cga aga aat ctit gga cac 1ig cta aga gaa aaa cag ait ¢tg gtt glg 3120
Arg Arg Asn Leu Gly His Leu Leu Arg Glu Lys Gln Ife Leu Val Val
1025 1030 1035 1040

gat gat aat ctt gtg sac aga cga gtt gea gaa ggt gea ctt aag aaa 3168
Asp Asp Asn Leu Yal Asn Arg Arg Val Ala Glu Gly Ala Leu Lys Lys
1045 1050 1055

tat gga gct att gtt aca tge gtt gag agt ggc aaa get gea ftg gca 3216
Tyr Gly Ala Ile Val Thr Cys Yal Glu Ser Gly Lys Ala Ala Leu Ala
1060 1065 1070

afg'ctt'hag'ccg cct cit aac ftc gat gti fgé iiémiigmgdt cte cag '3264
Met Leu Lys Pro Pro His Asp Phe Asp Ala Cys Phe Met Asp Leu Gln
1075 1080 1085

atg cct gaa ailg gat gga tit gaa gcg aca agg aga gie cgt gag ctg 3312
Met Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg Val Arg Glu Leu
1090 1095 1100

gag agg gaa atc aat aag aaa ata gct tct gga gaa gtt tca get gaa 3360
Glu Arg Glu Ile Asn Lys Lys Ile Ala Ser Gly Giu Val Ser Ala Glu
1105 1110 1115 1120

11z
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| 69 <400J 25 tcagatatga actgggcact caac C210) 26 C211J 24 <212J DNA C213)
Artificial Sequence C220J C223) Description priner for PCR 24 of Artificial
Sequence: Desi gned ol i gonucl eoti de C400) 26 ctcaatgctt ttgttccttg actc
C210) 27 ~2Z1~.32 C212J DNA <213J Artificial Seqaence <220J C223)
Description of Artificial primer for PCR <40DJ 27 tccccgcgga aaatgttctt
acggttaggt ag 24 Sequence: Designed ol |l gonucleotide 170 32 <210J 28 <211J
33 <212J DNA C2t3~ Artificial Sequence <224J <223J Description of
Artificial Sequence: Designed oligonucleotide priner for PCR

atg tte tgt aaa tit agt agt tgg cac gtc ccg ata tta gca atg aca 3408
Met Phe Cys Lys Phe Ser Ser Trp His Val Pro Ile Leu Ala Met Thr
1125 1130 1136

gea gat gtt att cag get act cat gaa gaa {ge atg aaa tgt gza alg 3456
Ala Asp Val Ile Gln Ala Thr His Glu Glu Cys Met Lys Cys Gly Met
1140 1145 1150

gat ggt tat gta tca 3aa ccg ttt gaa gag gaa gtg ctc tac aca geg 3504
Asp Gly Tyr Val Ser Lys Pro Phe Glu Glo Glu Val Leu Tyr Thr Ala

1158 1160 1165
gta gea aga ttc tit gaa cct tgt taa 3531
Vai Ala Arg Phe Phe Glu Pro Cys
1170 1176
{2100 4
211> 1176
<212 PRT

<213> Arabidopsis thaliana

<400> 4
Mei Ser Ile Thr Cys Glu 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
20 25 30
Leu- Ile Leu Cys Gly Ser Leun Val Ile Val Leu Val Met Phe Leu Arg
35 40 45
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<400J .28 tcggtcgact tatgattctg tatctgaagg cga 33 <210J 29 <211J 32 C2.12>
DNA <213J Artificial Sequeace (22pJ _ _ <223J Description of Artificial
Seqnence: Desi gned ol i gonucl eotide priner for PCR <4QUJ 2s gatcccagct

agct agggcc ctaccgcecggg ga 32 <210 30 <2liJ 32 <2123 DNA m <213J Artificial
Sequence <220J <223J Description of Artificial 5equence: Designed

ol i gonucl eotide primer for PCR <400 30 ctagtccccg cggtagggcc ctagctaget gg

32 <210J; 31 .,<211J 31 12] 13] Artifiicial Sequencg <220J <223J

Desor i pthainGbf AR 4% GTBITYSchlfbRTE: Theckin, el G BOh Vi 6B e - rer for POR
400) 31 tcccggcgga aaat gtctatgpacttgtgag ¢ 31 (2103 32 <211J 33 <212J DNA
<213J Artificlial Sequence <220J <223J Description of Artificial

5equencelBe¥abried Byr dogUHise®in den a2 Thr Arg Ser Glu Ile His Asp
65 70 : 78 30
Lew Val Ser Len Phe Ser Asp Ser Asp Gln Yal Thr Ser Phe Glu Cys
35 a0 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 Gln Glu Thr Arg Gly Leu Pro Irp
115 120 125
Asn Len Gly Leu Gly His Ser Ile Ser Ser Thr Ser Cys Met Cys Gly
130 136 140
Asq Leu Glu Pro Ile Leu Gln Gin Pro &lu Asn Leu Glu Glu Glu Asn
145 150 155 160
His Glu Glu Gly Leu Glu Gln Gly Leu Ser Ser Tyr Leu Arg Asn Ala
165 170 175
Trp Trp Cys Leu lle Len Gly Val Leu Val Cys His Lys Ile Tyr Val
180 185 190
Ser His Ser Lys Ala Arg Gly Glu Arg Lys Glu Lys Val His Leu Gln
s 200 R .
Glu AlaiLeu Ala Pro Lys Lys Gln Gln Gln Arg Ala Gln Thr Ser Ser
210! 215 220
Arg GlyEAla Gly Arg Trp Arg Lys Asn Ile Leu Leu Leu Gly Ile Leu
225 \ 230 235 240
Gly Gly Val Ser Phe Ser Val Trp Trp Phe Trp Asp Thr Asn Glu Glu
‘ 245 250 265
Ile Ile Met Lys Arg Arg Glu Thr Leu Ala Asn Met Cys Asp Glu Arg
E 260 265 270
Ala Arg [Val Leu Gln Asp Gln Phe Asn Val Ser Leu Asn His Val His

1275 280 285
|
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primer for PCR <400J 32.ctagctagct taacaaggtt caaagaatct tgc <2107 33 C211)

33 <212]
Artifici

DNA <213) Artificial Sequence 33 C2207 C223) Descri pt
al Sequence: Desi gned ol i gonucl eotide prinmer for PCR <4

i on of
007 33

tcccc8c8ga aaat gaaagc acBaBgt BaB ag8 C210 34 C2117 32 C2127 DNA <Z137

Artifici

Se4uence: Desi ghed ol i gonuel eotide primer for PCR C400) 34 32 ctagctagct

t aacaagg
Sequence

aaaat Baagt giggat gacaa aat gBt pgg g Sequence: Degjggned ol i Bari ucl eotide <210J

36 <211J

al Se9uence 33 C2207 <2Z3) Description of Artificial

oSBT B e, o Phe B e IR RN ST

27 <212J DNA <21 3> Artificial-Seduence
Ala Ile Asp Gln Arg Thr Phe Glu Glu Tyr Thr Glu Arg Thr Asn Phe

305 , 310 315 320
Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala Leu Lys Val Pre His
325 330 339
Ser Glu Arg Glu Lys Phe Glu Lys Glu His Gly Trp Ala Ile Lys Lys
340 345 350
Met Glu Thr Glu Asp Gln Thr Val Val Gln Asp Cys Val Pro Glu Asn
3b5 360 366
Phe Asp. Pro Ala Pro Ile Gln Asp Glu Tyr Ala Pro Val Ile Phe Ala
370 375 330

Gln Gla Thr Val Ser His Ile Val Ser Val Asp Met Met Ser Gly Glu |

385 390 395 400
Glu Asp Arg Glu Asn Ile Leu Arg Ala Arg Ala Ser Gly Lys Gly Val
405 410 415
Leu Thr Ser Pro Pke Lys Leu Leu Lys Ser Asn His Len Gly Val Val
420 425 430

3) Artlficfal

<400J 35

Leu Thr Phe Ala Val Tyr Asp Thr Ser Leu Pro Pro Asp Ala Thr Glu

435 440 445
Giu Gln Arg Val Glu Ala Thr Ile Gly Tyr Leu Gly Ala Ser Tyr Asp
450 455 450
Met Pro Ser Leu Val Glu Lys Leu Leu His GIn Leu Ala Ser Lys Gln
485 470 47% 480
Thr Ile Ala Val Asp Val Tyr Asp Thr Thr Asa Thr Ser Gly Leu Ile
' 485 450 495
Lys Met Tyr Gly Ser Glu Ile Gly Asp Ile Ser Glu Gln His Ile Ser
500 05 510
Ser Leu Asp Phe Gly Asp Pro Ser Arg Asn His Glu Met His Cys Arg
515 520 525
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30 C220> <223J Description of Artificial Sequerice: Designed oli8onncleotide
primer foz PCR <400J 35 27 gacatttgtt ttgcggtgat attagtc <210J 37 C211) 34
| 74 <212J DNA <213J Artificial Sequence <2Z0) <223J Description of
Artificial Sequence: Designed oligonucleotlde primer for PCR <400) 37
ttatacatat gaagccatgc atgacggctc taag 34 C210) 38 <211J Z8 C212) DNA C213)
Artificial Sequence <220) <223J Description of Artificial Sequence:

Desi gnedPuZ%a'gLﬁm;i%' E‘Pst Lee Froi ME PreTrBCRICADR) | 138ThPgatSuat Llaccgggaaat
cgecegeca s

I NN t/NI/ﬁlﬂBlWNCT/NY/N / N B3Y N/ N/ NI / NCOP/ N3740P/ N N O' NI/ N' z/ N/ NI / N&P/ N3/ N

C 3/N 3/ I NN

WNDV\IIN< AN s/ ar R AewalvE Ny (THR: Thact el o Aldy N 1/ N

IN TN NN WNC]/I\I'I't/WNG/I\I‘I’WN W NAEBI dt /N G/ N/ N PRSI /NG N P/ NOV/ N
PIN I/ <l / N/ N<z/ Ngl / N&/'N' >/ Nal / N6: / NoW RV N2S/ N7 / N

I'NP/ P/ Ni W Wsa /A Md MRV TROWAR 610G VaNssy Bk / NaPLs ez : Afgy BINy W Nj W NKp/ N} :
IN./N /N O9/N NN 3:/NYA/N3: /N:/N<
565 570 575
Leu Lys.Ala Arg Ala Glu Ala Ala Asp Ile Ala Lys Ser Glu Phe Leu
580 585 530
Ala Thr Val Ser His Glu [le Arg Thr Pro Met Asn Gly Val Leu Gly
595 600 - 605
Met Leu Lys Met Leu Met Asp Thr Asp Leu Asp Ala Lys GIn Mei Asp
610 615 620
Tyr Ala Gln Thr Ala His Gly Ser Gly Lys Asp Leu Thr Ser Leu Ile
625 630 635 540
Asn Glu Val Leu Asp Glr Ala Lys Ile Glu Ser Gly Arg Leu Glu Leu
645 650 655
Glu Asn, Val Pro Phe Asp Met Arg Phe Ile Leu Asp Asn Val Ser Ser
660 665 670
Leu Leu Ser Gly Lys Ala Asn Glu Lys Gly Ile Glu Leu Ala Val Tyr
e 675 630 T N
Va) Ser Ser Gln Val Pro Asp Val Val Val Gly Asp Pro Ser Arg Phe
690 635 700
Arg Gln [le Ile Thr Asn Leu Val Gly Asn Ser Ile Lys Phe Thr Gln
705 710 115 720
Glu Arg Gly His Ile Phe Ile Ser Val His Leu Ala Asp Glu Val Lys
729 730 735
Glu Pro Leu Thr Ile Glu Asp Ala Val Leu Lys Gln Arg Leu Ala Leu
740 . 745 750
Gly Cys Ser Glu Ser Gly Glu Thr Val Ser Gly Phe Pro Ala Val Asn

759 760 765

1le




t/ NO N2/ NLWINW N, / NO/ N3/ N: /N NJ W N&G / NPt / ND/ N

t/ NvS/ N<6/ NG/ N)/ NG N N}t/ N/ NYi / NSpt / NP N/ NsL/ Nt / NO/ NW N N/ Nz/ Np/ N}t/ Nvi / NI N/
NCXT/ NN\ '/ N/ Nt/ N/ N$/ NW Npt / N

WNY:/NC/N /NN /N< 7/ NyP3@/MNTer s~$_57FCGKL_| vpj d*YSN] cal] ca] cal] cal] cal] ca
U] caU] caU] ca] caU] caU] cal] cal] cal] cal] caU] cal] cal] cal] cal] cal] caU] cal] cal] ca
U calU caUcaUcaUcaBi)e" , b

a0 caly i EE ST TR 331 K6 REG IVETHOR Pl FAUGF dieske ot cath eatd

X#&) a~- s#/ >APPH| vgkf * [ UP] U] catfica] caU] ca] cal] cglpcal] cal] cal] cal] caU] ca] cal] c
] bl calD b5 Qi) ASRLp L] e Ukt Up digiclal] Shsad6laeiisn MsGi) VPl UL cal ca
] caU] ca] cal] cal] cay yj cal] cal] cay ca}égaU] cal] cal] ca ] caU] caU] cal] c
aU] cal] c cal] ca] cay] ca]:@ U] ca6bxl suxRK' ()ySnga[ UJ U] cal] c cal] cal] cal] ca
;qucgg Cg%cga rael g en ook ot v &8l 186TeR) et bealRUiee] cald cald cal e
(1< 21| vpj d’\XSga[ UO] UB8§ caU] caU] caU] ca!u]lbaU] caU] cal] cal§igal] cay caU] cal] caU
?
]&gatJ]( f?%fmglg $ULC§18L1J‘] N3 wl‘?xalgé:raﬂ Tlﬂ]rc?yl{] E?)l')] Gcl?r] 'fhrU]GT? Lille G yca o asURES
+ +pHr++++,  jwr | f UP] U] caU] cal] 063] aU] cal ca] cay cal] cal] cal] cal] cal
caU] caU] caU] caU] ca ﬁcaU] ca] cal] cal] 02§U] cal] cal] cay 33@] caljcalca,,,,$- ?-g-i
.Leu Ser .Lle. 3dr Lvd /Mgliswvel (3hUl el ke pdlaagdyc gth apl ¢pl caU] caU] caj ca

U] ca] caU] caj ca%aca] cal| ca] cal] ca] calU] cal] cal] caU] ca] cal caU] cal] ca] cal] cal]
ca"12Wey2\ 2222 33h3T733333344561 684FB798} 8888zt nhb844R] U] ] ca] cal] caU] cal] caU] ¢

U ca ol satherdhckle whend el oY Y BV nhe gl paU e cal cal

<N<<<<<=] =, gEp3>5>e>>>>>>>>80HE? ) 79?7z uoi ¢ XRlgdhU] cal] ca] cal] caU] caU ca] caU]
cal] cal] ca] caLfcaU] ca] cal] ca] cal] caU] cal] cal] ca] caU] caU] cal] cal] cal] cal] cal]
cal] caU| Me?Gtyol@tidda Glu Thr Asn Thr Ser 1le Thr Lys Leu Glu Arg Phe

AHAAABBB BBCI CnCC. D D DoDDDDDEGE}er f- ZTB?L&CaU] cal] cal] caU] cal] ca] cal] cal]

cal] cal] cal] cal] cay] cMcaU] cal] cal] ca aU] cay] cal] ca] cal] cal] cal] c

al] ca =

F\L/\J]FYFEJ] I@\ "y‘f—ﬂql—iﬂll—ﬁ—]ﬁl—lﬁ’r%l lP&EBe le’hﬂﬁé@ézf\{ﬁ (,Allﬂ\dﬁuuflﬁgd]lgaﬁpcalﬂ cal] ca] cay]

cal] cal] cal] cal] cal] cggd ca] cal] ca] caUlggl caU] cal] cal] c cal] cal] cal] ca] caU
] ca] cal] cal] caQKKKHLLLLLLL7McMeM M MuVy MMIVINGNINNNNI un@%vpj d ZTU U U] ca] ca
] cal] calAsmaAfg Asn alllec At g Ak oY) ¥alUTha UWreatyx £l c diduc At g Avkckdical] cal] cal] ca]

cal caU] cal] cal] c Ldbca] cal] caPPPPQ: QQQR’*S?SqSSSOT&U* U/ Ub Uf Uu Ux U{ UUUMWKVKXY
}xrlf ZUOUUY] ca] caa aU] cay] caU] caU]9 ] caU] cal] ca] ca aU] ca] cal] caU] cay] caU

cal] ca / JARRN
| Snhng G PLE St e RGN Vel ophe Bt Ol 7 MBF AT QU6 RS caut cad cal)
' caU] call caU] ca@]l&aU] cal caU] caU] Ly caU] cal caU] calfggal] ca]Jcalcal caM P S °
7aJa| i b7bt hbbl cccc/ dl ddd+e eael e~xr| f ZUOUU] ca] cal] cal] cal] cal] cal] c
auy caU] laSenlpvsalem %Mch&!] § diet) Eheuf.eu U leadsm AU s caU] cal] cal] ca
Ul cal] ca] ca [f:al eeeeeef fffff 3 g~ggghFh8| oj * ggkk#l YII1]vqglf ZTUU] cal] cal] c
aU] cal] ca] cgq cal] cal] cay caL% éaU] cal] cay caUlf(g ] caU] ca] caU] caU] ca] cal] ca] ca
cal calflaa I I\](g‘w \ ~xrlf*ZUU
ﬂ ca{J] czl:] qczﬁﬁggﬂ%aﬂclg&%%hcsai caE!JI crllzfl.ﬂJ] caly nggl]q'cegl]i ?@g&?p&qgg]qcaw ca] ca
Ul ca] ca@%aU} ca] caU] ca] c8f caU] caU] ca] cagsdy rrr ssat ct t u&u(9$0uluCuEu_ueur uuu

VRvTvvv u cal ca caU] cal] cal] cal] ca] cal] ca] c
U] ca] oot e o] bty e FLE ek alhfr o LopeELS PhS Ay be A M abwa | scky -y X
zbzzz{™{{|||'||I|]I|]]| } " ~Z~~~xsmhb\ UU] caU] call ca ] cal] ca] caU] cal] ca
] caU] cal] ca] caU] ca] caU] caU] cal] cal] ca caU] cal] cay cagjf’in] cal] cal] caU] cal]
cal] ca~Ser 8(1hk Chmdied] MENB1 VAL $4Y] Ghiiea 1 sebltee ¢M caplaUl ca

WV] cal] cal] cal caugca] cal] cay] cal] ca] cal] ca] caU] caU] cal] cal] cal] caU] cal] caU
] caU] caU] ca) 4906 T{#88i c] Wohb\ VPUU UB} aU] cal] caU] calJ¥HkU] cal ca WV] cal ca

V] ol APy O YETHIRREL PEP Pk WpEiyer VA Tt 11675 35 °211 22

UUU] cal] cal] cabfgal] cal] ca] caU]m] cal cal cal cgikcal ca
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UV] cal] ca] caUl.cal] cal] ca

WV] caU] cal] cal] caU] calU] cal] caU] caU] ca+- C. #%[f! DFa{}}w | fa] UUU

UUU] U] caU] ca] caU] cal] ca] caU] cal] cal] ca] caU] cal] cal] ca] cal] ca] caU] cal] cal] ca
] caU] calU] ca] caU] ca] caU] ca] cal] cal] ca] ca9R: x

"al vgke_YSN] caU] caU] cal] cal] cal] ca] cal] cal] cal] cal] caU] cal] ca] cal] ca

U c*aU] cal] cal] caU] calU] cal] caU] ca] calU] cal] caU] caU] cal] caU] ca47: <kZz- OUY- 0] _
{upj e_ZTwabt Gaherty ted oall kal 6aLys] baUkealGlalhrrlsa Yrgatical] cal] ca

Ul cral] caU] calU] caU] ca] ca] cal] caU] cal] ca] caU] cal]cal] ca/ d$_

JIVquElysrnjﬁlﬂ/P] U] caU] ca] caﬂkﬁaU] cal] cal] caU®8] cal] cay] caU] ca] cal] caU] cay

(EZEEJ]Y(E)?%&%U& gjég\a}tﬂﬂ %ﬁaﬁ%ﬁ]ﬁ% gaﬂ"cgh % gﬁ}éﬁﬁf [ﬁaU} cal] ca] cal]

cal] ca aU] ca] cal ca] ca W] cal] ca)jgas)] cal] cal] ca
UV] cal] c T~ysnga\ VQ caU] ca] cal] cal] cagjj cal] ca] cay] ca caU] ca] cal) cal] c
aU cal caiy aspasallapVhi alshoatd angivad] ShlGta Wlyahl o defi dats] Eyd)] caMVi_be] Pvnpt
v}iwgkf [ UP] ] caU] ca] cal] ca] cal] cal] ca caU] cal] cal] caU] cal] cal] ca] caU] cal] ca
Ul ca] caU] cal] caU] caU|l84¥)] caU] caU] cal] caU] cay cav$V§i§@Tysnhc] XR] U] ca] caU

caj ca a caU] ca] cal ca
] ca{J] caJ] MUF@‘%@&& Eea]\(ggt‘ﬂhg gﬁ gﬂi%ﬂ% %Fﬁlﬂﬁ@ﬁﬁ%ﬁ@ lf@] c!aU] (L:J]aU] LaU]U]caU
] caU] cal] cal] cay cal] cal cal] cg

cal] cay] cal] cal| cal] ca] cal] cal] ca U] cal] ca] cal] ca] ca03

&U;/{ oi (l:J] Vm]lﬂ d:atlj]]{qaq’nngloai][i]scg]magﬂe oﬁag]c&u cBU;a]thﬂ] Mallj]]hsa]tl}wa bta]U] ca] zzaU] calca
Ul ca] cal] ca] ca ca] cal] ca] cal] ¢ g aU] ca] cay ca!! fz|~) xyytnic]WQ c]WR] U] c
aU] cal] cal] ca] ca] cal] cay ca@ §U] ca] cal ca] cd a] cal] ca] cal] cal] ca] cal]

(L:J?/] (l:JaqU]ngj% cgdyj\dal ?%fafwmtyng%ﬁ \()“bu 1]I\%QT]:“] \%&M‘g FJ]” aALJFcaI] caﬂ] cal] cal] cal] ca
Ul caU] caU] gaycal] caU] cal] cabygal]
5XYm 6+. &Kzt nhb\ VPi c] \R

2l caUl cal dag]@aut am?ﬂéﬁ}%&&%&% & Cf‘?‘a SaU bt aU) cal] cau] cau
] cay] ca] ca] cal] cal] c cal] cal] caFA}:

=y) */ | vpf Rhb\ VPi c] WR ocaU] cal] cal] cally]léaU] cal] cal] caU]IE?iU] cal] cal] cay]

/ 056<=@C"

K/gg]{ ﬁgfﬂc?%ﬁhfge\%% %U]Hb] cal ca B} ca ﬁlggllg]fggkﬁamecﬁwlﬂ%hulﬁg]lrﬂﬁ%aﬂchalﬂ cal cau
] caU] caU] caU] caU] caU]ldap] caU] caU] caU] ¢43f) caU] caU] cal] chU]&aU] ca*” M uoi c] Woh
T caUl cauh b dppaNaickls Gty Ak for b6 AURCELY &by Hellfon vs Gy Mt o oo oo
[1}2vx>~ 58{ $] b\ VPi c] WRU] ca U] caU] ca] cay %bcaU] cal] caU] cal] cal] c
ay] ca] cay] cal caU}ii cal] cal] ca] cﬂﬁaaU] cal] cal] ca ﬁ] a] cal] cay] cal] caF-. 12

ov()-n} “ﬂi‘fﬁ‘l’?h@rVU?P]S\éﬂﬂM P?dj]PﬁéLﬂl‘haGﬂ@NhC%ﬂ tad eUinell ga] CaU] cal caU]
cal] c al] cal] cay] cal] cay] cal] cal] ca] ca! " MDZonr'Y
TUIN que ZTO c}Mical] cal] ca] ca l(ﬁﬁU] cau] ca] cau] ddbhcauca

\U]r ;:’[‘;aU] Cﬂfiﬂcfrl’gj] ﬁﬁl P(fsa] ((,;ﬁ\lU], ld]ycaU] cal] cal] cal] cal] caU] cal] cal] cal] cal] ca

1170 1175

<210> B

<211> 3111

<212> DNA

<213> Arabidopsis thaliana

<2200
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/ pg\ M upj d] WRe" ZTQG c] W c] caU] ca U] c*al] caU] ca] cal] ca

U c*aU] ca] calU] cal] caU] caU] cal] caU] calU] cal] caU] caU] cal] caU] calU] cal] ca] cal] ca
Ul ca

Ul c”ral] ca- 5x{ ~: <yKCLNVXzt nhb] WRi c] W c] cal] ca] cal] cal] caU] cal] cal] cal] cal] ca
U] caU] caU] cal] ca] caU] ca] ca] cal] cal] cal] caU] cal] ca] caU] cal] ca] caU] cal] cal] ca
Xqs$] +f;

SUgi 4zt o{Z21XRDS] W cU] cal] cal] ca] cal] ca] caU] ca] cal] caU] cal] caU] ca] cal] cal] ca
Ul caU] ca% % lg] Ul.cal caU] cal] cal] cal] caU] caU] ca] caU] cadt5rt{%c
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cal] cal] calU] cal] cal] ca] caU] caU] cal] cal] cay] cay] cal] ca] cal] cal] cal) cal] cal] c
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a] cal] cal] ca cal] cal] cal] caghcal] caU] caU] ca] ggU] ca] cal] ca] cal] ca] cal] cal c
aU calcaUcalcajjjJjkkTkkkl I PIbldlilm 1T m#EnRet mandm nn{upj d_YSi c] U] UU
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740 745

agg cct gea age gea aaa gte teg tgg tac cat
Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr His
755 160

att cga gic gaa gta gtt cca cgt gtt gaa cag
Ile Arg Val Glu Val Val Pro Arg Val Gl Gln
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aag att ggt act acc act gtg aat atg ata cte
Lys Ile Gly Thr Thr Thr Val Asn Met Ile Leu
185 780 795

tgg aat agg gaa gea gat gat iic att aaa aag
Trp Asn Arg Glu Ala Asp Asp Phe Ile Lys Lys
805 810

ctt tic eft tct cct aag ttg att tig tta gea
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ttt cag cgt ctt
Phe Gln Arg Len
765

get cta cat tat
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780
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Ser Ile Ser Glu Ala Leu Cys Thr Gly Ile Asp Pro Pro Ile Val [le
335 840 845

gtg aaa cca tig agg geg agt atg cta gca gea act iig cag agg gga 2592
Val Lys Pro Leu Arg Ala Ser Met Leu Ala Alg Thr Len Glr Arg Gly
850 835 860

g ggt att gga atc aga gaa cca cct caa cae aag gga cct cet get 2640
Leu Gly Ile Gly Ile Arg Glu Pro Pro Gln His Lys Gly Pro Pro Ala
863 : 870 875 880

ttg att ctc agg aat ctt cte ctt ggt aga aaa att tta atc gtg gat 2688
Leu Ile Leu Arg Asn Leu Len Leg Gly Arg Lys Ile Leu Ile Val Asp
885 ' 890 895

gat aac aac gia aac ctc aga gig gea geg gga got ctg aaa aag tac 2736
Asp Asn Asn Val Asn-Lew-Arg-Vel-Ala-Ata-6ly Ala Leu Lys Lys Tyr
500 905 910

gga get gat gig gte tge get gag agt geg ata aag gea gtc tca ttg 2784
Gly Ala Asp Val Val Cys Ala Glu Ser Gly Ile Lys Ala lle Ser Leu
815 920 925

cit aag cca cct cac gag ttt gat gct tee tte atg gac att cag atg 2832
Leu Lys Pro Pro His Glu Phe Asp Ala Cys Phe Met Asp Ile Giln Met
430 935 540
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YO% Kl Grb el Asn T84z Heys Asn 61y 6lu Ala Leu 11e Val 6l

965 970 975

aac ggt aac aaa aca agc tgg cat ctt ccg gta tta geca atg acg gca 2976
Asn Gly Asn Lys Thr Ser Trp His Leu Pro Val Leu Ala Met Thr Ala
980 985 990

gat gtg atc caa gea acg cat gag gaa tgt ctg aag tgt gga atg gat 3024
Asp Val 1le Gln Ala Thr His Glu Glu Cys Leu Lys Cys Gly Met Asp
995 1000 1006

geg tat gta tea aaa cca tit gaa gea gag cag ctg tac agg gaa git 3072
Gly Tyr Val Ser Lys Pro Phe Glu Ala Gly €lu Lenu Tvr Arg Glu Val

1010 1015 1020
tct cge ttt ttc aat feg cct tca gat aca gaa tca taa 3111
Ser Arg Phe Phe Asn Ser Pro Ser Asp Thr Glu Ser
1025 . 1030 1035
210 6
<211> 1038
<212> PRT

<{213> Arabidopsis thaliana
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03i | 1og?qe(hluzﬂgplf§s Ser Gly Len Leu Val Gly Ser Val Gly Asp Leu Clg
35 : 40 45
Lys Thr Lys Met Thr Thr Leu Lys Lys Lys Asn Lys Mot Trp Phe Trp
50 86 60
Asn Lys Ile Ser Ser Ser Gly Leu Lys Ile Pro Ser Phe Ser Tyr Gln
639 70 75 80
Phe Leu Gly Ser Val Lys Phe Asn Lys Ala Trp Trp Arg Lys Leu Val
86 90 35
Val Val Trp Val Yal Phe Trp Val Len Val Ser Ile Trp Thr Phe Tp
100 105 110
Tyr Phe Ser Ser Glm Ala Met Glu Lys Arg Lys Glu Thr Leu Ala Ser
115 120 125
Met Cys Asp Glu Arg Ala Arg Met Leu Glu Asp Gln Phe Asn Val Ser
130 135 140
- Met Asn His Val Gin Ala Met Ser-ITte-Leu-Tle Ser Thr Phe His His
145 150 165 160
Gly Lys Ile Pro Ser Ala Iie Asp Gln Arg Thr Phe Ser Glu Tyr Thr
168 170 175
Asp Arg Thr Ser Phe Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala
180 185 190
Met Arg Val Leu His Ser Glu Arg Glu Glu Phe Glu Arg Gla Gin Cly
196 200 205
Irp Thr Ile Arg Lys Met Tyr Ser Leu Glu Gln Asn Pro Val His Lys
210 215 230
Asp Asp Tyr Asp Leu Glo Ala Leu Glu Pro Ser Pro Val Gln Glu Gly
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275 280 285
Thr Asn Arg Leu Gly Val Ile Leu Thr Phe Ala Val Tyr Lys Arg Asp
280 295 300
Leu Pro Ser Asn Ala Thr Pro Lys Glu Arg Ile Giu Ala Thr Asp Gly
305 310 315 320
Tyr Leu Gly Gly Val Phe Asp Ile Glu Ser Leu Yal Glu Asn Len Leg
325 330 335
Gln Gln Leu Ala Ser Lys Gin Thr Ile Leu Val Asn Val Tyr Asp lle
340 345 350
Thr Asn His Ser Gla Pro Ile Ser Net Tyr Gly Thr Asn Val Ser Ala
855 360 365
Asp Gly Leu Glu Arg Val Ser Pro Leu Ile Phe Gly Asp Pro Leu Arg
370 375 380

385 390 395 400
Leu Ser Met Vai Thr Ser Phe Gly Ile Leu Val Ile Ala Leu Leu Val
405 410 415
Ala His Ile Ile His Ala Thr Val Ser Arg Ile His Lys Val Glu Glu
420 425 430
Asp Cys Asp Lys Met Lys Gln Leu Lys Lys Lys Ala Glu Ala Ala Asp
435 440 44b
Val Ala Lys Ser Gln Phe Leu Ala Thr Val Ser His Glu Ile Arg Thr
450 455 460
Pro Met Asn Gly Val Leu Gly Met Leu His Met Leu Met Asp Thr Glu
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485 490 495
Lys Ala Lea Val Ser Lex Ile Asn Gluy Val Leu Asp Gln Ala Lys [le
500 505 010
Glu Ser Gly Lys Leu Glu Leu Glu Glu Val Arg Phe Asp Leu Arg Gly
518 520 525

Ile Leu Asp Asp Val Len Ser Leu Phe Ser Ser Lys Ser GIn Gin Lys-

530 535 040
Gly Val Glu Leu Ala Val Tyr Ile Ser Asp Arg Val Pro Asp Net Len
545 550 595 560
Ile Gly Asp Pro Gly Arg Phe Arg Gin Ile Len Thr Asp Leu Met Gly
565 570 575
Asn Ser Ile Lys Phe Thr Glu Lys Gly His Ile Phe Val Thr Val His
580 585 590
Leu Val Asp Glu Leu Phe Glu Ser Ile Asp Gly Glu Thr Ala Ser Ser
595 - 500 605

Pro Gla Ser Thr Len Ser Gly Leu Pro Val Ala Asp Arg Gln Arg Ser-

610 615 620
Trp Glu Asn Phe Lys Ala Phe Ser-Ser -Asn Gly His Arg Ser Phe Glu
625 630 635 - 640
Pro Ser Pro Pro Asp Ile Asm 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 Giy Pro Ser Ile Ser Arg Thr His Gly Gly Thr Gly Ile Gly
B75 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
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Pro Ile Phe Ser Glu Phe Arg Gly Met Lys Ala Val Val Yal Asp His

740 745 750
Arg Pro Ala Arg Ala Lys Val Ser Trp Tvr His Phe GIn Arg Len Gly
155 760 765
Ile Arg Yal Glu Val Val Pro Arg Val Glu Gln Ala Leu His Tyr Leu
770 175 180 '
Lys Ile Gly Thr Thr Thr Val Asn Met Ile Leu Ile Glu Gin Glu Ile
785 790 795 300
Trp Asn Arg Glu Ala Asp Asp Phe Ile Lys Lys Leu Gla Lys Asp Pro
805 810 815
Leu Phe Lea Ser Pro Lys Leu Ile Leu Leu Ala Asn Ser Val Gly Sér
820 825 830
Ser Ile Ser Glu Ala Leu Cys Thr Gly Ile Asp Pro Pro Ile Val Ile
835 340 345
Val Lys Pro Leu Arg Ala Ser Met Leu Ala Ala Thr Leu Gln Arg Gly
830 855 860
- Leu Gly e Gly [le Arg Glu Pro Pro-Gln His Lys Gly Pro Pro-Algs
865 ' 370 875 880
Leu Ile Leu Arg Asn Leu Leu Leu Gly Arg Lys Ile Leu 1le Val Asp
885 890 895
Asp Asn Ast Val Asn Leu Arg Val Ala Ala Gly Ala Leu Lys Lys Tyr
900 805 510
Gly Ala Asp Val Val Cys Ala Glu Ser Gly Ile Lys Ala Ile Ser Leu
915 920 925
Lea Lys Pro Pro His Giu Phe Asp Ala Cys Phe Net Asp Ile Gln Met
930 935 940
Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg Ile Arg Asp Met Glu
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Asp Yal Ile Glo Ala Thr His Glu Glg Cys Leu Lys Cys Gly Met Asp

995 1000 1005
Gly Tyr Val Ser Lys Pro Phe Glu Ala Glu Gln Leg Tyr Arg Glu Val
1010 1015 1020
Ser Arg Phe Phe Asn Ser Pro Ser Asp Thr Glu Ser
1025 1030 1035
<210> 7
<211> 1074
<212> DNA

<213> Arabidopsis thaliana

<220>
- £221> CDS
<222> (D.. (1074)

<400> 17
atg aca gaa c¢fc aac ttc cac cic cte ceg ata atc tce gat cge tic 48
Met Thr Glu Leu Asn Phe His Leu Leu Pro [le Ile Ser Asp Arg Phe

I 5 10 15

4Cg acg acg acg aca aca ica ccg tcg tte teg tca cat tct tet tot 98
Thr Thr Thr Thr Thr Thr Ser Pro Ser Phe Ser Ser His Ser Ser Ser
20 25 30
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tta gia tea tee ata cge atg gaa cag tea cgg tca cgg aat cgg aza 197

Leu Val Ser Ser Ile Arg Met Glu Gln Ser Arg Ser Arg Asn Arg Lys
50 55 60

gac aaa gic gtc gic att tta gga gea acc BBC gCc gga aaa tca aga 240
Asp Lys Val Yal Val Ile Len Gly Ala Thr Gly Ala Gly Lys Ser Arg
65 70 75 80

¢ttt tee gte gat cte get aet cgl tic cct tca gag atc ata aac tec 288
Leu Ser Val Asp Leu Ala Thr Arg Phe Pro Ser Glu Ile Ile Asn Ser
85 90 95

gat aaa atc caa gtc tac gaa gea tta gag alc aca acg aat cag att 336
Asp Lys Ile Gln Val Tyr Glu Gly Leu Glu Ile Thr Thr Asn Gln Ile
1we . 105 . Ry 7 1! SRR

acg tta caz gac cgt cge gge gtt cct cae cat ¢tc cic gee gte atc 384
Tar Leu Gln Asp Arg Arg Gly Val Pro His His Leu Leu Gly Val Ile
115 120 , 126

43¢ ccC gaa cac ggc gad cla ace gee Bg4 gag ttt cge fcc gee goi 432
Asn Pro Glu His Gly Glu Leu Thr Ala Gly Glu Phe Arg Ser Ala Ala
130 135 140

tca aac gtec glc aaa gag ata act tci cgt caa aag gtt ccg att ate 480
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gce ggt gga ot aac tct ttc gte cac gea cte tta get caa cga tte

Ala Gly Gly Ser Asn Ser Phe Val His Ala Len Leu Ala Gln Arg Phe
165 170 176

gac cca aag ttc gat cct ttt tca tee ggg teg igt tta atc age tec
Asp Pro Lys Phe Asp Pro Phe Ser Ser Gly Ser Cys Leu Ile Ser Ser
130 185 180

gat ttg cgt tac gag tgt tet tte ate tgg gtc gat gta teg gag act
Asp Leu Arg Tyr Glu Cys Cys Phe Ile Trp Val Asp Val Ser Glu Thr
195 200 205

git cte tac gag tat ctt cte d2a aga gtc gac gaa atlg atg gat tca
Yal Len Tyr Glu Tyr Leu Len Arg Arg Val Asp Glu Met Met Asp Ser
210 215 220

g8t atg tic gaa gag,ctgrtctragarttertacfgacfccg~gtt aaa teo ggt

Gly Met Phe GIu Giu Leu Ser Arg Phe Tyr Asp Pro Val Lys Ser Gly
225 230 235 240

tta gaa acc cgg ttt gge att agg aaa get ata ggt gta ccg gag ttt
Len Glu Thr Arg Phe Gly Ile Arg Lys Ala Ile Gly Yal Pro Glu Phe
245 250 255

g4c ggt tac ttc aaa gag tat c¢ca ccg 8ag aag aag atg ata aag tgg
Asp Gly Tyr Phe Lys Glu Tyr Pro Pro Glu Lys Lys Met Ile Lys Trp
260 265 270 '
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$10% & w Gi9% & () - @0% & ()-L10% & ()- f310% & () 58A888889dEN 22

L" 10%
L'#lO%/c,(qu()) jL0% & () -1 10% & ()-L10% & () - SS#10% & ()-9) QuaT:::;}\; 72
X@- 1096:& (? @-109C & ()-' [{@ 10%$[& ()- L@ 10L& ()- 5 - @ 109 $5

& () - $@m%&rzﬂiiﬂopsﬂs ﬂla]iiﬂ\ 10%%& ()-2 |, 10% 9% ()-2' ,10% %& () -2
wH, 109 9m& () - = 10- 10- L<al0% & () - <d= =J>>A??|[:}\; o 4,10% SY%

& ()-22 Y, 10%;%& () 22 , 1098%& ()-22 , 10%.9& ()-22 , 1096%& () - 2
10%7’@@ 272272220@AA}\;  3) 1098 S& ()-12 3) 10%E E& ()-12 3)10% E& ()-12

3) 10% |2 10- 10-

<221> (D5
<222> (1.. (993)

<400> 13

alg aag cca tge atg acg get cta aga caa gig att caa cca tig tcg 48

‘Met Lys Pro Cys Met Thr Ala Leu Arg Gln Val Ile Gln Pro Lew Ser. .
1 5 ' 10 15

ttg aac ttc caa gga aac atg glg gac gtt ccg Lttt tic cgg cga aaa 96
Leu Asn Phe Gln Gly Asn Met Val Asp Val Pro Phe Phe Arg Arg Lys

20 25 30

gac gag gtt git tic gtc atg gga gec ace gga acec gge aaa tet cgt 144
Asp Lys Val Val Phe Val Met Gly Ala Thr Gly Thr Gly Lys Ser Arg
3b 40 45
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- FO<v10% & () - UAAKBBBt CC| [:}\; 3)10%#! p& ()-122 3)10%! p& ()- 122
%lg)ig%oh' p&'(§2l22 3)10%!”&'()422 3) 10%! b& ()-12 3)10% |
I[& ()-12CDDDDDKDDSE~] < Y1 0*1090& ()-g2 Yl 0*109%& ()-g2 Yl 0*1099& ()- g2
10gc* 10gc* 10gc* F; v10%c* & () - -3) 10%CH! C& () - 1 2SEE{ FFbGGVH| [ : ~] <
Y 0*10%S$v& ()-g2- YI0*10% $} & ()-g2- Y1 0*10%8& ()-g2- Yl 0*1098& ()-g2c
Y1 0% 109%6&' ()-g2 Yl 0* 1098& () - g2VHHHHHHHI | ~] < i 9%8*10% 'i & ()-$
[3* 10%“‘[“&§%9 44 {21008 &CC)aE 201 :Im,ccuig%mgogu( gtai %hgf.:g?%ﬁn
! - <~] < & (0) ! - * ! - - * ) - -
§$gl 18(%@@ ;% gl %&‘\5’313‘!@3&@!6 ﬁ%%s@mﬁﬁ <§(1P) Lig Yah |Asns8en 7LALTLDC

0 ! 109 9%& ()- 10- s£0- 10-);
8&843? ?)93?[20% & ()%&o&mcﬂ?&' O-TL LLLmwMP Abe Lg 109% &) & ()-G 70
10%" a&' ()-FO 109&) & ()-F 0 10%B$B& ()-F0 109 &) & () - FO& 109 &) & () - MNNNO
00-] >b 09B& & ()-c ) 10%ASE ()-d,) 1098 & ()-d | "&10%! ()- |
R &10%‘% éag( )‘-e:ﬁ%ggt%oéét 292 ($BIGOM resrepiiPEPDRRABREe 830%810 () 24510% & () -
Tov % (30 s, JERIRE S 1w v DRI AR e 381 iy chan Lk ] 2o QX088
10% & () - &T0%H&Y () - &10% && Y - 59158 the 1 Ly |
109988 @5- ~RRSSSSOT~] >aBy 10% & ()- S, 1% $& ()-cS, 10%& ()-c Y
<VOZ&L0BE& ()-- <vIZ&LOWQHY& ()-  10%' x& ()- OT<T@ATBTCPIT[ UaB
10% & ()-c 109%& ()- 10% & ()- 10, 10, 10, C v10%& ()- H3 R & () -c

her Ty B,,"-109&& ()-g 10%Z% ()-d 10% & ()-d
18(0)2] g f)ﬁl Cécq%g%%gwgﬁ%;g&ggéécggmaﬁ% Q;Cétyrégc ;cc gic 288
f &0! 109H & Heo- . i4° : . :
"~ 1094 ?f"ﬁ‘)émgﬁ@ﬁ% oL, gﬁf‘)ﬂﬁ vﬁ:lbé}%g‘eﬁ‘z iy ok ()-@L0% & ()-
10- 10- 10-;10%& () 8V ZZ[[[a@A |9010% & & ()- g A@\\\ BA
1 10% & ()-110% & ()-0!110% & ()-0!110% & ()- HS 10%& ()-[[4\ @ -

cac gac act tac gaa gat ttc acg gog gag gat ttt cag cgt gaa gea 336

His Asp Thr Tyr Glu Asp Phe Thr Ala Gly Asp Phe Gln Arg Glu Ala

100 105 110

atc agg gee gic gag tea ate gte cag aga gac cgt gte ccg ate ata 384
Iie Arg Ala Val Glu Ser Ile Val Glrn Arg Asp Arg Yal Pro Ile Ile
115 120 125

gcc ggt ggt tce aat tct tac atc gag get cig glc aac gat tgc gtt 432
Ala Gly Gly Ser Asm Ser Tyr Ile Glu Ala Leu Val Asn Asp Cys Val
130 135 140

gac ttc cgg tta agg tat aat tgt tge ttc ttg tge gtc gac gte tet 480
Asp Phe Arg Leu Arg Tyr Asn Cys Cys Phe Len Trp Val Asp Val Ser
[45 150 155 160

282 ccg gtt tta cac teg ttt gte tcg gag cea gtt gat aag atg gtt 528
Arg Pro Val Leu His Ser Phe Val Ser Glu Arg Yal Asp Lys Met Val
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-, WL0% & ()- HI3 10%& ()-F-13 10% & ()-F f, 109B& ()-f, 10%& ()-
ioo/e 10941&' (Q\\\ Jo] 1M KLA 10- 10%& ()-  10%G #G& ()- 10% & ()- )
1098%& ()- 10% & ()- 10- 10-~~_"_ 8 _@A 10-) 10%& ()- P" 10%& ()-cP
104 & ()-¢c s 10% ()-cs 10% & ()-¢ 10%!s& ()-8 H " ""abacadaeabW.A 10- 10(
10( 10(; wWi0% & ()-16 10%& ()- f/ 10%00#Q& ()-f/ 10%& ()-)
1098%&' () - eaqaabbbc® AVEA 10-!10% & ()-,ma 10%#&' ()-c6 10% & ()-c <
1098& ()-< 10% & ()-#10% & ()-c*c. c6btle>cFcdEW A 175 | o
10-9-10% & () - @-10% & ()- @-10% & () - @-10% & ()- @-10% & () - @10% & () - Fc
JcNcRcVcZcrceFW.A . . .
10- 9- 1A &A18 8&D-ClOvB T Epe @RE1006 856 )ca@a IOWE ot B 40V () -4 10% & ()- @

Q[C;) ﬁ; E%B%@&m& 19%%8(@% AogsAze( ] leaPbp cAspcBre Bet Ber0% &' () - @ 9- 10%

"()-@-10% & () -1@8- 10% & ()- @®- 10 & () - ®- 10% & - @-10% & () - @cccccceF
f&/\Lg?lg/&&'()-@(é}%%&'()-%-10%@%)-@-10%&'()- 1096 & () - @-10% & ()- @
9-10% & ()- @cccccgMBFW.9- 19- 10% &' () - @- 10% & () - @®- 104 & ()-@: o
c[/mM5-9-10% & ()- @ccccccct Z@- 19- 1090- 10% &' () - @- 10% & () - ®-10% & ()- ®
-100% & 109 883- 1amatac (§cicmga add &ar) e Lo IR fia @Qcmgg@n_: 2
c[/ m 5+9z 1Q9 ﬁ, )S - 10%F & z-@-éJO%*&' (Q:e@-lO%*&'()- ccceece @D@- . .
c[/9-18?/§g}£-<§-ﬁg/%lé ﬁig-ﬁ% g Al @D e16b% 2l )PreyGlodes () - @- 10% & () -
@cccccdeF@®@- 195 f%w . éﬂﬁ e () @ 10% & ().

-10%& () - @-10% & () - @-10% & () - @9- 10% &'F) - D- 10% & () - @- 10 ()
(:@ElégdégbmF%-%%&'()-%}-10%&'()-@: c[/mM5-9-10%& ()-@®-10%& () - @

-10% & ()-9-10% & ()- @®- 10% & () - ®-10% & () - @®- 10% & .()’ ®@-
D006 & E3E BE 1000 &4 1Okt % B hea eBMc 21 Ooomikey Be1dte bd) @2 1006 & 1) - O

' : ' 3 () - F@®- 10% & () -
100 2h4) o RO (e Gerl oM G0 @RADRF £y FSVOR g1 MF@- 100 &
c[/m 5-\ dRd#® dbdcdddedf dx~D9t5L0% 9- 109% & () a@ 109 & () - @- 10% & () - @- 10% &
"()-@®-10% & ()- @- 10% & () - ®-10% & () - @ dj dkdl dnindMAX"D9- 10% &' () - @
c[/mM5-9-10% & ()-®-10% & ()- ®-10% & () - @dddeeeeee” UJ?9-10 10, 10,

€ag aga ctl ctt gaa acg geg atc gag aag att aaa gag aac act tgt 720

Glu Arg Leu Leu Glu Thr Ala Ile Glu Lys Ile Lys Glu Asn Thr Cys

ttg ctt geg tot aga caa ttg cag 2ag att caa agg cit tac aag cag 768
Leu Leu Ala Cys Arg GIn Leu Gln Lys Ile Gln Arg Lem Tyr Lys Gl
245 250 255

teg aag tgg aac atg cac cgt gte BaC gcg acg gag git tit ctc cea 816
Trp Lys Trp Asn Met His Arg Val Asp Ala Thr Glu Val Phe Leq Arg
260 265 270

' C€a gga gaa gaa gect gat gag gct tgg gat aac tca gtg get cat ccg 864
Arg Gly Glu Glu Ala Asp Glu Ala Trp Asp Asp Ser Val Ala His Pro
2175 230 285
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10, ; wi10% & () 113 10% & ()-G L3 10% & ()-G fp, 10%& ()-c@p,
10%&'()?ce1£?fffBgNgbAUJ?9-1o 10% & ()- 10% & ()-  10%"z& ()-
10% & ()- 10% $& ()- 10% & () - Ngggdhphhi > AUI?9-10 f1) 10‘Ve$&()-cf|)

W& ()-c 1" 10% ()--1" 10% & ()- 1100%& ()-110% & ()-iii]
f?JOfL#R/kCAg 10 ¢ 1(()?)/&& ()- Y 10' 10" 10';wl0% & ()-, 6 10%& ()- 10 i
10%1" d& ()-10 10% & ()-#j/]jj EKQkk’ Ak  A9-10 10% & ()- 10%& ()- 10% & ()-
10% & @BL 8Ca10b% &fc)st@m &as)ttckm 2RtTia?hgd\Eal Ogae. 4% ()912

0 0, - 1 0

6%2(/ <§Lrﬁ(&nrz‘?%é%g’ﬁggﬁm L@]P%G/$§ QS@&W SG_K)ZASDO‘fSDles Higw & ()- 03
10%#& () - co@g 10% & ()-c IS, 95‘0%& ()- nnTo ogé)d/p A _@-10 10% & () -

1098& ()- 10% & () - 109 & 10% & i

10% & ()-vppqgqqq~_@ _@®- 10, 1D10%%& () - f ) 10% & ()- f ) 10% & () - .

HP" +109% & P'"+10% & ()- 10%#& () - qqqqqqurr“ 9-1 10%*& ()- >10%& ()-
10%a&' ﬁg g% gefogca @atvaldopke (ofa, aaml @ag &te) totr gebitgtiugde dut ! - 3680 "1 & () -

' 0% 1Q9%t&’ ) & - 10%t&' () - &"uu?v
o=t O MY L Labangbly Berter L1 Vao rempng e () 2
H 1098305 - & 4- 10%1" 4& (gl-g&vrvw(fxxyly|[ ~]3j/5%+010%J& ()2 é/g gz/az;f~(6 -
%1098 ()-2 %109R28& ()-2 Y%109AA& ()-2 94#10% | & () - 2yqz ~
10% & ()-& )10% & ()- 10M>* 10M>* .

ctt cca gee gee gtg geg geg att tee cgz tga 993

Leu Pro Ala Ala Val Ala Ala Ile Ser Arg

325 330

210> 14

<211> 330

<212> PRT

<213> Arabidopsis thaliana

<400> 14
Met Lys Pro Cys Met-Thr-Ala Leu-Arg -Gln-Val Ile €ln Pro Leu Ser
1 5 10 15
Leyg Asn Phe GIn Gly Asn Met Val Asp Val Pro Phe Phe Arg Arg Lys
20 25 30
Asp Lys Val Val Phe Val Met Gly Ala Thr Gly Thr Gly Lys Ser Arg
39 40 45
Leu Ala Ile Asp Leu Ala Thr Arg Phe Pro Ala Glu Ile Val Asn Ser
50 55 60

Asp Lys Ile Gln Val Tyr Lys Gly Leu Asp Ile Val Thr Asn Lys Val
65 70 75 80

Thr Pro Glu Glu Ser Leu Gly Val Pro His His Len Leu Gly Thr Val
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* Wb+ & ()- r%10%& ()-2 %109F& ()-2{a{{||z}~|[:~ @fK
39%%&12% 1/(2< o*1ow&(§)1/ K 0*109%&' ()-1/> K 0*109%&& ()- 1/ Klo_
0* 109888 ()-1/ K 0*10%$& ()- 1/ ~p~~I MNCPQ-sh] > 10% & ()-v 10, 10, 10,;
v10% & ()- %K 0*10%8&' ()-1/ 4K 0*10%%& ()-1/ PK LY ()2
0% 109%P%& ()~ 1/ QH | [ : h] > &c( 109! Z& () -2 &c(10%! p& ()-2 &g (
&c(10% & () -2 &c(lO%%‘()-Z &c(10% & (gb 2{| [ <1> 100)|Y18/a& ()-
&c(10%1& ()-2 &c(10%€ ()-2 8&c(10% &IP)-2 G&c(10% ! ! &9%) -2

dsc( 108! AH Thr jg? 8@?) ‘?‘9‘)1335/3 [FE%V }“’G‘i‘ﬁcﬂspﬁ?’r{n@lﬂf&fg 69 Ala 10006 ()- 1,

10% [*] & ()-(10% 0 O
* - & YW&O%m c*C10% [ * & {pg 0C10% " & () - OXp )
TSN 0 * 1oJE1 v10% [*& () - ( 4 10%t& ()-c, 4

10% & (e AEAL G ROME IO 40 bk o Ly e i poe ()
10% & ()- M 10pM SME () - #7C~] 34 125
Ala Gly Gly Ser Asn Ser Tyr Ile Glu Ala Leu Val Asn Asp Cys Val
130 136 140
Asp Phe Arg Leu Arg Tyr Asn Cys Cys Phe Leu Ttp Yal Asp Val Ser
145 150 155 160
Arg Pro Val Leu His Ser Phe Val Ser Glu Arg Val Asp Lys Met Yal
165 170 175
Asp Met Gly Leu Val Asp Glu Yal Arg Arg Ile Phe Asp Pro Ser Ser
180 185 190
Ser Asp Tyr Ser Ala Gly Ile Arg Arg Ala Ile Gly Val Pro Glu Ley
195 200 205
Asp Glu Phe Leu Arg Ser Glu Met Arg Asn Tyr Pro Ala Gly Thr Thr
210 215 | 220
Glu Arg Leu Leu Glu Thr Ala Ile Glu Lys Ile Lys Glu Asn Thr Cys
225 230 235 240
Lea Leu Ala Cys Arg Glo Ley Gln Lys Ile Gln Arg Leu Tyr Lys Glp - -
245 250 2b5
Trp Lys Trp Asn Met His Arg Val Asp Ala Thr Gluy Val Phe Leu Arg
260 265 270
Arg Gly Glu Glu Ala Asp Glu Ala Trp Asp Asn Ser Val Ala His Pro
275 280 285
Ser Ala Leu Ala Val Glu Lys Phe Leu Ser Tyr Ser Asp Asp His His
290 295 300
Len Glu Gly Ala Asn Ile Leu Leu Pro Glu Ile Ser Ala Val Pro Pro
3056 310 315 320
Len Pro Ala Ala Val Ala Ala Ile Ser Arg
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%& ()-c IL*g 1094 $& ()-I1L*g 10% & () - H#,lO%&f(?-- n#,lO%hﬂ&n& (0)-
igafifggfigB(iO) 10%g&f(;q109&&f();& %Oioégﬁ&l?jf%vigxig E§-7f1$3?3§-gg-w
w'& ()-c B 10)I1f 10%& ()- () - . - () -
Tg;&ép{?i& gé%&ﬁg?)-5E§~]>aB 10)4 10%& ()-c ,. 10%&p& ()--6. 19%&& g)- 0
C+10%B & ()-- ) C +109%B& ()- |If lo%Wl&f()-Yeljkl_@DIO)pg 10/Q+&.()i0
109N N& ()-S 10%q4%& ()- 10+ 10+ 1 +6v10@&&f()- 4 10@?@@.()-c 6a@ @ 10)
V#, 10%7#&' ()- 1 "()- 109% +& ( § 10% & () - }09&+&;(); FDQ
109! S& ()-6DguzaB @ 10) 2C10% +&' () - 02CLO0%WH&' () - O#* 10% +§L (?- .
i *10% U & ()-Gi*10%+& ()-G }v#,lO%&f()-Jq}\; 10) Nk6,10/6&b(1?

5<6 109D D& ()-0) k<6, 10%! Y& ()-0 <6, 10%00& ()-0.10{+ 10{ + 10{,&. 00

: FI[:}\; 10 <6,10% fr& ()-00 <6,10% & ()-00 <6, 10%! & () -

V1094 +&,{ ke . )-

- %1 & ()-0 0! <6, 10%!& ()-0vZ} = 10 N
g:f?’lég(gjag 554800/4;'6’(;%!1%0/&' ?)- f<100/<) 8/5"/()-()10+ 10+ 10+; v10%-& () - bf | ] >} "=
10 110%9()-110%$&'()- C (10%& ()- HC (109%& ()- f10%& ()-

f 1094 &KEY QPN 10
<213> Arabidopsis. thaliana

<220>
221> Cb§
222> (1).. (1029

<400)> 15
atg caa caa cic alg ace ttg tta tca ¢ca cca cte tct cat tet tet 43
Met GIn Gln Leu Met Thr Leu Leu Ser Pro Pro Leu Ser His Ser Ser

1 5 10 15

ctc ctt cec ace gte act ace aaa iéc g6g tca cca cga tia gte act 96
Lea Leu Pro Thr Val Thr Thr Lys Phe Gly Ser Pro Arg Leu Val Thr

dcg tge atg gge cat gea geg cgt aaa aat atc aag gat aag gtg gtt 144
Thr Cys Met Gly His Alaz Gly Arg Lys Asn Ile Lys Asp Lys Val Val
35 10 45

ctc atc aca get aca aca ggc aca ggc aag tca cge ctc tca gtc gat 192
Leu Ile Thr Gly Thr Thr 6ly Thr Gly Lys Ser Arg Leu Ser Vil Asp
20 56 60

ett gee acc cgt tit ittt cec gee Bag atc ata aac fcg gac aaa atg 240
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& ()- 10%#& ()- 10%& ()- 10) 10) 10):10% & ()-7 109 & ()-kt_@A 10
|1?/(1§cy&()- f!10cy§/\§/\&'()-§!1(()g/(&'()- 8@ 10% ()- @10% & ()- | 10% & ()-
4-]>" A 10 ' V6 10%& () 1 10%& ()--/ 10A& ()~ )’ #10%"& ()-- ) #10% & ()-
1 109gh%ga ()-489:: G A 10 100& ()- H 10%& ()- 10%& ()- @O%E () -=
10( 10( 10(; VI0%& ()-[K 2 A 10 | Y9 109%8& ()- f 100%& ()-f  10%& ()-
LO%E () A% () J0%,& () -! 5EI JaBTA 10 10+yf: WL0%E ()-2 10% & ()-2
10%&' ?‘)9 ‘ﬁa Tﬁj"bfﬁﬁg%},? 100dl@ (ju Idavbher ded 1SercASph LyKMelti JA 10
10+# 10%§;) & () - F 10% & ()-F 109;)& () 109 ()= 10%; )& ()- 10+ 10+

e ' () - )& () - WP ()-f 10%);
a@A 10 10 v' " 1094& ()- 11" 1000o& ()-1! 10%9;)& ()- f 10
)g()- #110% :& ()-w aB 10 10 C10%gc! & ()- 10J;) 10J;) -

caa atc tac aag gga ttc gag att gte aca aat cla ate cea ctg cat 288

Gin Tie Tyr Lys Gly Phe Glu Ile Val Thr Asn Leu Ile Pro Leu His
85 30 95 -

8ag caa gga gga gte ccg cac cat cit cta get cag tic cac cca caa 335
Glu Gln Gly Gly Val Pro His His Ley Leu Gly Gln Phe His Pro Gln
100 105 110

gac ggt gaa ctc acc cet gea gag tte cgt tet ttg geg aca ¢tg tee 384
Asp Gly Glu Leu Thr Pro Ala Glu Phe Arg Ser Leuy Ala Thr Len Ser
115 120 125

alc (ct aaa cta att tct age aag aaa ctc ceg att gia gtt ggt gga 432
Ite Ser Lys Leu Ile Ser Ser Lys Lys Len Pro Ile Va] Val Gly Gly
130 135 140

tcc aac tee ttc aat cac.get-cta ete gcc gag cgt tit gac ccggat 480 -
Ser Asn Ser Phe Asn His Ala Leu Leu Ala Glu Arg Phe Asp Pro Asp
145 150 155 160

att gat cca tte tet cee gga tcg agt ctt tca acg ate tgc tct gac 528
Ile Asp Pro Phe Ser Pro Gly Ser Ser Leu Ser Thr Ile Cys Ser Asp
165 170 175

cta agg tac aaa tgt tge atc tta tgg gtt gat gtt tta gag ccg gtt 576
Leu Arg Tyr Lys Cys Cys Ile Len Trp Val Asp Val Leu Glu Pro Val
180 185 190
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1 . 1 LI} ' ) . 0 1

)y wi0%;) & ()-710%);) & ()-,\/J 10%);)& ()-w '" 1098B& ()-}\;laB 1
}gjii%@@@&f()-? c(%lo@a&.;&f()-, Oc (10%4 {& ()-,) *c (109 & ()-, lc
(109 ()-, ClO%gX) & ()-0|JRG< 10 1 10gX) 10gX) 10gX)y;wi0%gX) & ()- D;:
(10%& ()-,, hc (10%& ()-,, vc (10% ()-,, ¢ (10% ()-,7C~] <RG< 10
' 109%*& ()- 1'10%& ()-1'10%& ()- 1'10% & ()-, rH'10%& ()-, o
' 109" & ()-C | aBRG< 10 1 6 10% & ()- 6 10%& ()-  @nl0% & ()- @nl0% & ()-
& 10% & ()-0, & 10% & ()-0<M A 10 1 sg 10%& ()- 0 10%& () -
10%-& Q:lgltlt%tyﬁ'ﬁ (C)RE ttjgotgc aat cgt gtc gac caa atg ate gag tcg gga §24

Leu Phe Glu His Leu Cys Asn Arg Val Asp 6ln Met Ile Glu Ser Gly

195 200 209

ttg gtc gag cag ct! gee gaa ttg tac gac cct gtt gta gat teg gt 672
Leu Yal Gln Gln Leu Ala Glu Leu Tyr Asp Pro Val Val Asp Ser Gly
210 - 219 220

cga cga cfa geg git cgg aag acg ata gga gta gag gag ttc gac cga 720
Arg Arg Leu Gly Val Arg Lys Thr Ile Gly Val Giu Glu Phe Asp Arg
225 230 235 240

tac t1t aga gta tac cct aag gag atg gac a2ag gga att tge gac tta 1768
Tyr Phe Arg Val Tyr Pro Lys Glu Net Asp Lys Gly Ile Trp Asp Leu
245 250 255

8CZ 2ga aag gcg gog tac gag gag aca gtg aag ggg atg aaa gag age 816
Ala Arg Lys Ala Ala Tyr Glu Glu Thr Val Lys Gly Met Lys Glu Arg
280 . . 285 0

aca tgi cgg tig gig aag aag cag aaa gag aag atc atg aag ctg ata 864
Thr Cys Arg Leu Val Lys Lys Gln Lys Glu Lys !le Met Lys Leu Ile
215 280 285

482 ggt ggt tgg gag att aag agg ctt gae get acg geg gea att atg 912
Arg Gly Gly Trp Glu Ile Lys Arg Len Asp Ala Thr Ala Ala Ile Met
250 295 300

gct gag ctg aal caa agl acg gea 238 £2ga gaa gga aag aat ggg aga 960
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: ! : "1 Y&c "()-f f 10% & ()-f f 109%& ()-
10, 10,\f;wl0% & ()-M/gSbA'A 10'1  Y&c(10% & () -f i e
\g 109% & ()-P 10%(+ZQ ()-)sg 109& ()-$()(_%9 1 élozr; : ;/}goo/oaig)-l 41101?:/#& ()-4
%& ()- - 10%$r& ()-- 10%& ()- Y& (10% )-) ¥+ .
ig%jA+f&')()-L L0\ (& () -L 10%PATE ()- pg 10%@ @ ()-pg 109%PA+E () - é-OJ’ »
10+co-] <LA 1 10 U@+L0%& ()- @ eHH+10%E ()- @ #+10%6#& () - @1 # 1098& () -
109K && ().- % mopaVK@ 1 10 10PA+ 10PA+ 10PA+y; WLOWPA+&' () - #8

109PA+&' () 5, f .

I Lok ohlTeSey Thr Alwdrs G1¢)Glu EHU 4 @BRAK@ 1 10 P
%8(%{2 éim %ggéf?)ﬂnfgegsa(&' ()- 10%&)' (Y- 10%38(& ()- }1098(& ()-&m
(1cDVK%91 10 1100/@‘&'()}7/ 10% ()-H 19048 ()-HI, %19;)/& 0(2-2;,
10%8( & ()- HPf 10900& ()-17= 1 10 $10% & ()-2 B$10 )

gag att tgg gaa aaa cac att gig gat gda agt gic gag att gic aag 1008

Glu Ile Trp Glu Lys His Ile Val Asp Glu Ser Val Glu Ile Val Lys
325 330 335

aag ttt tig ttg gaa gtt tag 1029
Lys Phe Leu Leu Glu Val
340

<210> 16
211> 342
<212> PRT
<213> Arabidopsis thaliana

<400 18
Met Gln Gln Leu Met Thr Leu Leu Ser Pro Pro Leu Ser His Ser Ser

Leu Leu Pro Thr Val Thr Thr Lys Phe Gly Ser Pro Arg Leu Val Thr
20 25 30
Thr Cys Met Gly His Ala Gly Arg Lys Asn Ile Lys Asp Lys Val Val
35 40 45
Leu Ile Thr Gly Thr Thr Gly Thr Gly Lys Ser Arg Leu Ser Val Asp
50 55 60
Lex Ala Thr Arg Phe Phe Pro Ala Glu Ile Ile Asn Ser Asp Lys Met
65 70 75 80
Gln Ile Tyr Lys Gly Phe Glu Ile Val Thr Asn Leu Ile Pro Leu His
85 90 95
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1 1 1 - . /\: 0
10G8( 10GB(y; WLO%EB(& ()- 01109MP$w& ()-7110%38(& ()-7>FR ] <=1 1
ig%&&!*&'g)-zw%%!&'()-z $1098 ! *& () - 2G $10%, "*& () - 2 $1Wf & ()-2
$10% " & ()-2HLMNO+~ @1 10 L10%@& ()éLgng()lb CL10% & ()- 10*( 10*(
10* (yl; wl0% (& () - $10961 *& () - 2+Hcs$a@-_ i o
"()-] , YI0% & YlO%#&()-I 10% & ()-M " 10%
6#Q 10% & ()-j!.6#Q 10%r"r& () -] g () o0 -

foit o HEEEP G0 40 P halby e b s fravo v )1
1098 (& ()- 10969 ()- 10% (& ()OA(D yH 10%& g)_&loﬁéi&v(%_og/~| ;U\(])_|1V10 A
109>& ()-c( 10% (& ()-c 13" 10%& ()-13" 109 (& ( @
109 ( &AsP-Qlax biC LeulThr PréW1%0 &1y PhLZ Arg Ser Leu Ala Thr Leu Ser

115 ' 120 125
Ile Ser Lys Leu Ile Ser Ser Lys Lys Leu Pro Ile Val Val Gly Gly
130 135 140
Ser Ast Ser Phe Asn His Ala Len Leu Ala Cly Arg Phe Asp Pro Asp
145 150 155 160
Ile Asp Pro Phe Ser Pro Gly Ser Ser Leu Ser Thr lle Cys Ser Asp
165 170 175
Lea Arg Tyr Lys Cys Cys Ile Lea Trp Val Asp Val Leu Glu Pro val
180 185 190
Leu Phe Gln His Leu Cys Asn Arg Val Asp Gln Met Ile Glu Ser Gly
195 200 205
Leu Val Glu Gin Leu Ala Glu Leu Tyr Asp Pro Val Val Asp Ser Gly
210 215 220
Arg Arg Leu Gly Val Arg Lys Thr Ile Gly Val Glu Glu Phe Asp Arg
225 230 236 240
Tyr Phe Arg Val Tyr Pro Lys Glu Met Asp Lys Gly Ile Trp Asp Leu
o 15 | 250 255
Ala Arg Lys Ala Ala Tyr Glu Glu Thr Val Lys Gly Met Lys Giu Arg
260 265 270
Thr Cys Arg Leu Val Lys Lys Gln Lys Glu Lys Ile Met Lys Ley Ile
279 280 285
Arg Gly Gly Trp Glu Ile Lys Arg Leu Asp Ala Thr Ala Ala Ile Met
280 - 295 300
Ala Giu Leu Asn Gln Ser Thr Ala Lys Gly Glu Gly Lys Asn Gly Arg
305 310 315 320
Glu Ile Trp Glu Lys His Ile Yal Asp Glu Ser Val Glu Ile Val Lys
325 330 335
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10*( 10*( 10*(;v10% (& ()-6 10% (& ()-/ 10% 6% ()-/ 10% (& ()-Mo{* 2mbC 1
10 1 10%& ()-1 10%& ()- f 10%$& ()-f 10%& ()- 109%&& ()-

10% & ()-{& ?2nbC 1 10 +f 1090&& ()- +f 10% & () - %10%&()- |
%10%#&() C10% & ()-,° 10%& ()-2M'? 1 10 f 10%"& ()-f 10%& ()- 10,
10, 10, @ 10% & ()- 2 109%A$& ()-c2 10%& ()-cYEM bC ? 1 10

g 1 0% ()-c, 10% & ()-cl 109 & ()-1 10% & ()-
Ié?c/%')p%o% E{'ﬁe{})fﬂd'o/"&%()- é) 10% & ()- p 10%& ()- *10% & {)-K |
VoA, 10%3& ()-)! 638, 109NV& () - $O& (+, -x"D2p, 10%, 10% & ()- p, 10% & ()-
P, 10% & ()- '"p,10% & ()- p,10% & ()- p,10% & ()- p,10% & ()-

210> 17

<211> 990

<212> DNA

<213> Arabidopsis thaliana

{2200
<221> CDS
<222> (1).. (990}

<400 17 |
atg aag tic tca atec tca tca ctg aag cag gta caa cca atc ttg tge 48
Met Lys Phe Ser Ile Ser Ser Leu Lys Gln Val Gin Pro Ile Leu Cys

1 5 10 15

ttc aag aac aag cta tct aag gtc aac gic aac tct ttt ctc cat ecc 96
Phe Lys Asn Lys Leu Ser Lys Val Asn Val Asn Ser Phe Leu-His-Pro .. S
20 25 30

aaa gaaz aaz gic atce itt gig atg gga mct ace gga teg ggt asg tet 144
Lys Glu Lys Val Ile Phe Val Met Gly Ala Thr Gly Ser Gly Lys Ser
35 40 45

cgt ctc gec ate gac cta gea act cgt ttt caa gga gag atc ata aac 192
Arg Leu Ala Ile Asp Leu Ala Thr Arg Phe Gin Gly Glu Ile Ile Asn
a0 55 60
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-. 1234, x"D?e{ d8VXP9(p, 10% & ()-- p, 10% & ()- p, 10% & ()- p, 10% & ()-
48<@HLeFD?e{ d8vXP9p, 10% & ()- p, 10% & ()- p,10% & ()- , p, 10% & ()-
P, 10% & ()- p,10% & ()- LPT\" dheFD?e{d8vXP9p, 10% & ()- P, 10% & () -
P, 10% & ()- ,p, 10% & ()- p,10% & ()- p,10%& ()- hlptuv=#Fp, 10% & () -
EUBW@&DJﬂ%&W)-DJﬂ%&W)-pJﬂ%ﬁé)ézyingy%%wé&(%
! - % & -.p,10% & - p, 0 & - p, 0) -

P 10%!§‘c(gac Eagl(%{qlgf!a(l)cttotac gag é%c c?a gac gtc cta dca aac aaa 240

Ser Asp Lys Ile Gln Leu Tyr Lys Gly Leu Asp Val Leu Thr Asn Lys

85 70 76 80

gtc ace cct aza gaa tge cga gge gig cct cac cac ttg ctt gga gta 288
Yal Thr Pro Lys Glu Cys Arg Gly Val Pro His His Leu Leu Gly Yal
85 90 95

tte gae tce gaa gec gra aac cta acg gcc acc cag tat age cge cft 336
Phe Asp Ser Glu Ala Gly Asn Len Thr Ala Thr ¢ln Tyr Ser Arg Leu
100 105 110

geg tea caa gea ate teg aaa ctc tca geg aac aac aag ctt ccc ata 384
Ala Ser Gln Ala Ile Ser Lys Leu Ser Ala Asn Asn Lys Leq Pro Ile
115 120 125

gta gec ggt gga tca aac tet tac ate gaa gea cit gtt aat cat tcc 432
Val Ala Gly Gly Ser Asn Ser Tyr Ile Glu Ala Leu Val Asn His Ser
130 135 140

1cg ggg 1ttt tta tta aac aac tac gat igt tgt ttc att tge gte gac 480
Ser Gly Phe Len Leu Asn Asn Tyr Asp Cys Cys Phe Ile Trp Val Asp
145 150 155 160

gt tcc tta cee gta cit aac tec tit gte tca aaa cgt gte gac cge 528
Val Ser Leu Pro Vzl Lett Asn Ser Phe Val Ser Lys Arg Yal Asp Arg
185 170 175

3tg alg gaa gea gga tia ctc gaa gaa gta aga gaa gig ttc aat cca b676
Met Met Giu Ala Gly Leu Leuw Glu Glu Val Arg Glu Val Phe Asn Pro
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p, 10%
p, 10%
p, 10%
p, 10%
p, 10%

p,10% & () -

& ()- p,10%& ()- x"Dp, 10% & ()- ep,10%& ()- p,10%& ()- p, 10% & ()-
o () D Tosed (o b 10w ) b 10K E (s (R 10% k() p 0% & ()
& ()- p,10% & ()- e{d8vXP9eFp, 10% & ()- p, 10'%&'()-I .
& ()- p.10%& ()- p 10%& ()- p,10%& ()- eFp, 10%& ()- p. 10% & () -
& ()- p.10%& ()- p. 10% & ()-

1380 185 190

daa geg 2at tac tce gta ggg ata cga ega get ate gga gtc cCC gag
Lys Ala Asn Tyr Ser Val Gly Ile Arg Arg Ala Ile Gly Yal Pro Glu

195 200 205 |
|

|
ctc cat gaa tat tta cgt aac gaa tct cta gtg gac cgt écc aca aaa
Leu His Glu Tyr Leu Arg Asn Glu Ser Leu Val Asp Arg #la Thr Lys
210 215 220 '

f
f

agt aaa atg ctt gac gta gee git aaa aat atc aaa aag 4ac act gag
Ser Lys Met Len Asp Val Ala Val Lys Asn Ile Lys Lys Asn Thr Glu

225 230 235 ‘ 240

att tiz get tgt cga cag tia aaa aag att caa cgg ctt cAC aag aag
Ile Leu Ala Cys Arg GIn Leu Lys Lys Ile Gln Arg Len His Lys Lys

245 250 11

v

tgg aag atg tct atg cat cgt gt gac gee act gag gig ttc ttg aaa
Trp Lys Met Ser-Met His-Arg-Val-Asp Ala-Thr-Glu-Val-PheLeu Lys
- 260 265 270

cgc aac gila gaa gaa caa gac gag gel tgg gag aal ctt gia geg aga
Arg Asn Val Glu Gle Gin Asp GIu Ala Trp Glu Asn Leu Val Ala Arg
|

27h 280 285 I

cc2 agc gag aga atc gte gat aag ttt tat aat aat aat aéc caa ctg
Pro Ser Glu Arg Ile Val Asp Lys Phe Tyr Asn Asn Asn Asn Gin Leu
290 295 300
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p, 10% &

P. 10% &.0)dat gat eat

Lys Asn Asp Asp
305

agt gga agt aga

)- P, 10% & ( ) Y
- e{d8vXP9x"?p, 1p, 10% p, 10% & ()- )p,10% & ()- p, 10% & ()-

g- pflo%&'()-pp, 10% & ()- p, 10% & ()- 1x"?p, 1e{d8vXPIp, 10% & () -
)_

)_

()- aGFp,1p, 10% & ()- p, 10% & ()- p, 10% & () -

,10% & ()- p, 10% & ()- eF?p, le{d8vXPp, 10% & ()- p, 10% & ()-
8,10Wg&fgg- Pp,1096&f()- P, 10% & ()- eF?p, 1e{d8vXPp, 10% & () -

gti gag cac tgt ttg geg gca tet tac gge gga gza 950
Val Glu His Cys Lea Ala Ala Ser Tyr Gly Gly Gly
310 315 320

gcc cac aat atg ata tga 990

Ser Gly Ser Arg Ala His Asp Met Ile

<210> 18
{211)> 329
<212> PRT

32b

<213 Arabidopsis thaliana

<400> 18
Met Lys Phe Ser
1
Phie Lys Asn Lys
20
Lys Glu Lys. Val
35
Arg Leu Ala Ile
50
Ser Asp Lys lle
65
Val Thr Pro Lys

Phe Asp Ser Glu
100
Ala Ser Gln Ala

[le Ser Ser Leu Lys Gln Val Glu Pro Ile Lea Cys
5 10 ' 15
Leu Ser Lys Val Asn Val Asn Ser Phe Leg His Pro
' 25 30
Ile Phe Val Met Gly-Ala Thr Gly Ser Gly Lys Ser -
40 45
Asp Leu Aia Thr Arg Phe Gln Gly Glu Ile Ile Asn
b5 60
Gln Leu Tyr Lys Gly Leu Asp Val Leu Thr Asn Lys
70 75 80
Glu Cys Arg Gly Val Pro His His Leu Leu Gly Val
85 90 95
Ala Gly Asn Leu Thr Ala Thr Gla Tyr Ser Arg Leu
105 110
Ile Ser Lys Leu Ser Ala Asn Asn Lys Leu Pro Ile
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p,10% & ()- p, 10% & ()~ - p, 10% & ()- p, 10% & ()- " #8&=#Fp, 10% & () -
g{dSV%(PQE)?lO&;&'()- . p, 10% & () - p,10%&'()-|&()*-./EADp,lo%&lgg/-&l _
ep, 10% & ()- p, 10% & ()- p, 10% & ()- p, 10% & () - p,100/<:§c()- p’w?&' ()
p, 10% & ()- /034567:x"?p, 10% & ()- ep, 10% & ()- p, 10% & ()- p, 10 ‘j&. ()-
p,10% & ()- p,10% & ()- p,10% & ()- p, 10% & ()- :; ?CCKaB#x"p, 10% & () -

P.10% & ()- g5 120 125
Val Ala Gly Gly Ser Asn Ser Tyr Ile Glu Ala Len Val Asn His Ser
130 135 140
Ser Gly Phe Leu Leu Asn Asn Tyr Asp Cys Cys Phe [le Trp Val Asp
145 150 155 160
Val Ser Leu Pro Val Leu Asn Ser Phe Val Ser Lys Arg Val Asp Arg
165 170 175
Met Met Glu Ala Gly Leu Leu Glu Glu Val Arg Glu Val Phe Asn Pro
180 185 190
Lys Ala Asn Tyr Ser Val Gly Ile Arg Arg Ala Ile Gly Val Pro Glu
195 200 206
Leu His Glu Tyr Leu Arg Asn Glu Ser Leu Val Asp Arg Ala Thr Lys
210 215 220
Ser Lys Met Ley Asp Val Ala Val Lys Asn Ile Lys Lys Asn Thr Glu
225 230 235 240
Tle Leu Ala Cys Arg Gln Leu Lys Lys Ile Gln Arg Leu His Lys Lys
245 250 255
Trp Lys Met Ser Met His Arg Val Asp Ala Thr Glu Val Phe Leu Lys
260 265 270 ‘
- Arg Asn Val Glu Glu Gln Asp Glu Ala Trp Glu Asn Leu Val Ala Arg
275 280 285
Pro Ser Glu Arg Ile Val Asp Lys Phe Tyr Asn Asn Asn Asn Gln Lea
280 295 300
Lys Asn Asp Asp Val Glu His Cys Leu Ala Ala Ser Tyr Gly Gly Gly
305 310 315 320
Ser Gly Ser Arg Ala His Asn Met Ile
326

<210> 19
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, 10 & () - p, 10% & () - e{d8vXP9KCSM[cger,}0%;&'()- p,}O%;& ()-
B!lo%&l()- p110%&l()- p110%&l()- p110%&()- p1llo%&()- 0 |
gkOSV\/{er,lo%&l()- pilo%&l()- pilo%&l()- p,lO%&()- p,lOA)&()-

p, 10% & ()- p, 10% & ()- {|}bWAp, 10% & ()- 10, 10, 10, @ o

v10% & ()-p, 10% & ()- e(d8vXP9% | [:p, 10% & HH10% & ()-2 ¥10%& ()-2
B+100ByBY( Yg2 P+LOUPHPE () -2 +1000#& ()-2 | +10%\1| & ()- 2] ~sh] >p, 10% & \
10%1(@%)) %, 10, 10, @:v10% & ()- +10%r & ()-2 +10% & ()- 2

109% & dEh] >p, 10% & 10% 1(& ()-
+O°/e Z&<2p2-.>2E%(?1 &] ) -, 10%/6- & ()-1y 10% 1(& ()-My 10% .
& ()-wﬁém»h;mmm%s&tnamml(& ()- 8L* 10%e& ()- L* 10% 1(& ()- P#

220>
<221> (DS
222> (1)..(993)

<400> 19
atg caa aat ctt aeg tce aca tic gic tet cot tee atg atc ccg atc 48
Net Gln Asn Leu Thr Ser Thr Phe Val Ser Pro Ser Meti [le Pro Ile

1 b 10 15

act tet ccg cgg cig cga cig cea cca cea cga ica gta gtt ccc atg 96
Thr Ser Pro Arg Leu Arg Leu Pro Pro Pro Arg Ser Val Val Pro Met
20 29 30

act acc gtt ige atg gaa caa fca tac aag caa aaa gtg gtt gig ate 144
Tar Thr Val Cys Met Gla Gln Ser Tyr Lys Gln Lys Val Val Val Ile
35 .40 . 45

' atg gga gee ace gga tea gec aag tea tge cte tea ate gat cta gea 192
Met Gly Ala Thr Gly Ser Gly Lys Ser Cys Leu Ser Ile Asp Leu Ala
50 b8 60

act cgt ttc tct gge gag atc gte aat tcc gac aag att caa tte tac 940
Thr Arg Phe Ser Gly Glu Ile Val Asn Ser Asp Lys Ile Gln Phe Tyr
65 70 70 30

gat gga ttg aag gtc act ace aat caa atg age ate ott gag aga tgt 288
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%} & # (109 M& ()-M  109%[#7& ()-+_ @, 10% & f 10%lh' & () -
(1(%004?1&(9&)10 1E 10- 1( 10- 1(#f;v10% 1(& ()-7 10% 1(& ()-w kHL i
109& ()-=1] @@, 10%& ,f g 10%ih' & ()- , 109G7& ()-, 10%lh’ &()-0[ 10%

& ()-1 10%Ih' & ()- f 10%c#h& ()-]iaB @. 10% & 4 10%ih & ()- - 100/0&()--
10%ih' & ()- & c(10%I& ()- & c(10%is& ()- ,f g 109@?& ()-! #$90_@>: 10% & '0100/
10% 0% #& ()--fp 10% i 10dh' 10dh' 10dh' @v10%ih' & ()- 4 b
& () - 9@} a@é‘f @wé‘al#mmm( 0 Me0%Be&' {)e L20%IY Adg .Qys10% & () - 0)
10% & ()- 10 10% & ( @@, 10% & #8_10% & ()-Y Hcl 10% & ()--cl1 10% & () -
* 10%0#&'()-* 10% & OF- #6,10% & ()Icdef; G Ap, 10% &9% 10%*&(()) G f
10968%&' ()-f 10% & ()-10% & ()-& 10, 10, 10, @v10% & ()-M > ApoloA)&
) #j *10% &() SG #*10% Y & ()-s &#j *10%=& ()-s10%& ()-M0%& ()-M I

109& (;’Em!e]&qd w%cat oic) tO%g&t(Qa—chtg\uc);lwg\/]géﬁL 10%3%? an) 18%?()@2-

0 *109% s Ke
33%5@ 8’??% ?I Slﬁié LW&*—@) -GZ‘Y\ﬁl)ﬂlgw j‘rpg;:(o) Agp Aisp 199K G 1 ik & 0-2
Vi) 10% & ()-2e OMy >p, 10% & | F ° é#&() OYlo%JB)- 10* 10% 104\,
WL0% & () - vi)10%s& ()-2 Qui)109& ()-2Mhx dC-]3p%10% & , 10%

cta act acc tcc gaa ttc cge tet tig gcg tcg cgg tee atc tce gag 384
Leu Thr Thr Ser Glu Phe Arg Ser Ley Ala Ser Arg Ser Ile Ser Glu
115 120 125

att act get cgt gga aac cte ceg att ata get gat gga tea aac tee 432
Ile Thr Ala Atg Gly Ase Lee Pro Ile Ile Ala Gly Gly Ser Asn Ser
130 135 140

ttc att cat get cte ctt gte gac cgt ttt gac ¢c¢c 3aa acc tat cca 480
Phe Iie His Ala Leu Leu Val Asp Arg Phe Asp Pro Lys Thr Tyr Pro
145 150 155 160

ttc-tct tet gag aca tec-ate tet tec zge tig agg tac gag tgt tge—528
Phe Ser Ser Glu Thr Ser Ile Ser Ser Gly Leu Arg Tyr Glu Cys Cys
185 170 179

ttc ctt tgg gig gat gtc tea gie teg gie cig tte gag tac cte teg 576
Phe Len Trp Val Asp Val Ser Val Ser Vai Leu Phe Glu Tyr Leu Ser
180 188 180

4aa cgt gte gac cag atg atg gag tea ggg atg tiec gag gag cta gec 624
Lys Arg Val Asp Gln Met Met Glu Ser Gly Met Phe Glu Glu Leu Ala
195 200 205
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Y& ()-i, 10% & ()-i, 10%& ()-ilml0% & ()-1mOo%&& ()-1F ~10%& ()-0
2:~ >(~% >p, 10%3& |(4)2 109 & ()-5:22 10% & ()-c T6, 109 T#T& ()-c)6, 10%& ()-¢
@%-109%@8&' ()-c Y%10%s&&' () - cUbbAp, 10% & lc 10% ' & ()-lc 10% & ()-f
109%&) & ()-f 10% & ()- 10, 10, 10, yf;wl0% & ()-s_ChAp, 10% &
|- 10%#&' ()-@-10%#& ()- @, 10%#& ()-, 10% & ()- ,@10% % ()-, @

10% & ()- $(,0_?bAp, 10% & | |
- 10%p#& () - @ - 10%p#& () - @ - 10%#& () - @ - 10%#& () - @ - 10%p#& () - @ - 10%p#& (
- @48 teb A00kg a I tce .
! 1@030/;@%;1- @’lg%)#&'g( f-a@t-a L0op 8% 1 58 Ro8he £87) 8% 4088 (2@ - 10vpre (

) - @Tué'f?/] E%Apﬁmfm mmﬁﬁﬂr(%vggnm#md Ar@Ma His Gly
val-1-100#& () - @ aei ?bAp, 10% |
?A%O%)#&' ( ({% 18/@% ()[Tq T oopie ()- @- 108k () - @- 10%H& () - @ - 10%#&! (
) - @IY} _7bAp! 10% & | | 0 |
- 10%#& ()- @-10%#& ()- @ - 10°Zq£#&' ()1&99 - éog/@#%a( )-@ - 10%#& () - @ - 10%p#& (
- =AP1 C10%aEch¢0 aCh - dd0A & cek- '
2/\@9/!1! -1 - 10%HE 19 S e !%W{#%ﬁ()-%- Y0oiia®S 1 1080 us: ()-@-10
vpu& (J1 li?%#@r( @@Glfod/&@rp)ﬁl@l’ OHspEALg) TEPPLR- SAVeE (! - 10%#& () - @
- 10%#8hd ) - @ - 10%#HE' () ¢4@ - 10%HE' ()-@-%g%o#&' ()-@-10%#& () - @ - 10%#& ()
-@Z: pp18- 10%p#& (! - 109P#& () - @ - 10%#&“CY - @ - L0%p#&' () - |
W@-vJ! - _?78- 10%p#& (! - 10%p#& ()- @ - 10%p#& () - @- 10%#& ()- @- 10%#& ()-@- 10
YpH& (z?@ - 10%p#& () - @ ?8- 10%p#& (- 10%p#& () - @ - 10%#& () - @ - 10%#& () - @ -
10%p#&430) @ -CCORAR ALY -q@R- Y REE (il @ Bha UYHES (Che @eal QFPHETE] - @ - LOY%pH&
-@-109%p#& () - @u
6\)@\% ! f"o"??! ‘18%#@"( Argal.yso6h: &ys Megy Sero §hw-F1p) A ClooglasArs - @ - 10%#& () - @
-10%#& () - @ - 10%#8yf) - @
$( 04@?! - S%wﬁf&- ()P@%ﬁ)%#&' ()-@- 103)'&9#&' ()- @- 10%#&%) - @ - 109%p#& () - @- 10
Yp#H& ()- @ - 109%p#H&' () - @59: ; |
<~bF*?! ! -10%#& () - @-10%#& ()- @-10%#& () - @D - 10%#& () - @u |
W@-v ]! A3E=FRRBEE pfd! gad 1833084 1 &1 ¢ cad sap0ehe: &ad) 2@ 420 %TASL £ - B1EL0YPHE () - @B

|- 109K F)e @ = TQWHE ()- @+ 10%#& () @ JKIL PQ&pT4eu
V\é\%ﬁ% §&/@&WP’€§§ %%%‘& ?71)@3 (1‘%)‘%%? I(L)VS 1!&3%:&@( JIRERf j kI my\ QFu
we-vJ!- 10, 10, m,y;MO%&'()-vg\%g%&'()- / 10%2'()--/ |

10% & ()-!-10%#& ()-@y $ ?\ QFu vil- H) 109 &Y{)- ,P 10%& ()-1,P
1099 & ()-1 f< 104& ()-(f< 109& ()-@10% & ()- $6°}\;\QFu W@v

C5' 10%@ @ ()- C5' 10%$e& ()- C5' 109%8& ()- sC5' 109%00& ()-- HC5' 10%8& ()-,)
1098 38R § ik BCR AAG-448 CRBORYISETY 288 (RICHRI g Jaag 1OMECAZA (dge 1ide CR§E4

Arg Leu Ala Lys Lys Gln Ile Glu Arg Ile Met Lys Leu Lys Ser Ser
2% 280 328%

Bea 1gg gac att cag agg ttg gac get acg ccg fca tit gea aga teg 912
Gly Trp Asp lle Gln Arg Leu Asp Ala Thr Pro Ser Phe Gly Arg Ser |
290 295 300

fca aga gag ait tgg gac aat act gtt tig gat gaa age atc aag git 960
Ser Arg Glu Ile Trp Asp Asn Thr Val Leu Asp Glu Ser Ile Lys Val
305 310 315 320

gig aaa cge ttc tig gtg aaa gac aaa gig tga 993
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10} G8} 10} G& - Gs6f10% G& & ()-1 10% & ()-y}KVeByZ u W@-v
|c%10%}&'()%|c(%LOCVG&() |CEB(10‘1/€58(§(()16I6(C\103/\;£1588/L&38&(();Cllgf(%:{fo&/a](z&(())c

o0& ()-Vx UI? 10 9 9 - |
iloc(lo((VéEng' ()-ou|\é\(@i\6ty@s&' ()-1c(10%3 & ()- T} [: W?2u W& \M10%u e& ()-+

\M10% & ()-+) \M10% & ()-+ \I\/FlO%fco()\;r \M10% & () -+
- 0 d Ox* 10x* 10x*
vv\l(l\)/g/olﬁgf( )LQ} b a}{g‘%}e%lgvﬁﬂ%p(ﬁs Yok 1008X $& () -+
\M10% ! : & () -+ 7KTdgK@ W& 10@ 1Q &() L@ 1090308 ()-LIF nlO%X & ()-1F
MLOYGHE () -1 10%X & () -1 10%G8: () - dm /K@ L+ 10%3( & () -
MHE&L0%&' () - ) #&10%3 & ()- 0 10%wg! w& () - 10%(&'()- @
109%L#n& ()-L_cdef cXMBu W&
<210> 20
<211> 330
<212> PRT

{213)> Arabidopsis thaliana

<400> 30
Met Gla Asn Leu Thr Ser Thr Phe Yal Ser Pro Ser Met Ile Pro Ile
1 5 10 15
Thr Ser Pro Arg Leu Arg Leu Pro Pro Pro Arg Ser Val Val Pro Met
20 25 30
Thr Thr Val Cys Met Glu Gln Ser Tyr Lys GIn Lys Val Val Val Ile
35 40 45
Met Gly Ala Thr Gly Ser Gly Lys Ser Cys Leu Ser Ile Asp Leu Ala
50 55 60
Thr Arg Phe Ser Gly Glu Ile Val Asn Ser Asp Lys Ile Gln Phe Tyr
65 R 1 | F s 80
Asp Gly Leu Lys Val Thr Thr Asn Gln Met Ser Ile Leu Glu Arg Cys
85 30 95
Gly Val Pro His His Leu Leu Gly Glu Len Pro Pro Asp Asp Ser Glu
100 105 110
Leu Thr Thr Ser Glu Phe Arg Ser Leu Ala Ser Arg Ser lle Ser Glu
115 120 125
Ile Thr Ala Arg Gly Asn Lea Pro Ile Ile Ala Gly Gly Ser Asn Ser
130 135 140

Phe Ile His Ala Leu Leu Val Asp Arg Phe Asp Pro Lys Thr Tyr Pro
145 150 166 160

165



1 100G 10G(\f; WIO%X & ()-8 109%X & ()-=F1 10%F %& ()-F1 109 & ()- yi*
18‘%&'()%3?TG(@(I\/BU V\(g 1(()?%;&'()- , 10983& ()-, 10% & ()- | 109%8& ()-1
10% & ()- f10% & ()-T ~ @MBu W& . 10% & ()- & +10%!& ()- x& +1098&& ()-f
10% & ()-f 10% & ()- 10%"& ()-7uj_@ W f 10% & ()- 10, 10, 10, #;
10% & ()- 4 10%+$&() 4 10%&() . 10%&& ()-7C gaBj _@ W& , 10%&()
10% & ()-, 10%& ()-1 109 & ()-1 10% & ()- f 10%"& ()-{ ]>J_@J we- 1

10% & i’ﬁe Ser Jamdle Rh)r Ser I(D%S%r( Ser mifm&u@ Tgr #1L0RF Ky

10061&& ()-/"Au W& " 109 & ()-0 thzfg%& - 10 10, 10, yI vle%&() 7
10% & () - 1100/()&()1 FJSo}\ CAu W& *109% ! & () - #*15)0/(77&()

1 10% Pié Qe T@YALEY VY S VRIS 1% e %m WP fod Jgef7BFCH ~shl <u W
180 185 190
Lys Arg Val Asp Gln Met Met Glu Ser Gly Met Phe Glu Glu Leu Ala
195 200 205
Gly Pke Tyr Asp Pro Arg Tyr Ser Gly Ser Ala Ile Arg Ala His Gly
210 215 220
Tle His Lys Thr Ile Gly Ile Pro Glu Phe Asp Arg Tyr Phe Ser Leu
226 230 235 240
Tyr Pro Pro Glu Arg Lys Gln Lys Met Ser Glu Trp Asp Gln Ala Arg
245 250 256
Lys Gly Ala Tyr Asp Glu Ala Val Gin Glu Ile Lys Glu Asn Thr Trp
260 285 270
Arg Leu Ala Lys Lys Gln Ile Glu Arg Ile Met Lys Leu Lys Ser Ser
275 280 285
Gly Trp Asp Ile Gln Arg Leu Asp Ala Thr Pro Ser Phe Gly Arg Ser
290 295 300
Ser Arg Glu 1le Trp Asp Asn Thr Val Leu Asp Glu Ser Ile Lys Val
305 30 - - 315 B |
Val Lys Arg Phe Leu Val Lys Asp Lys Val
325 330

Q16> 21

QI 125

<212> PRT

<213> Saccharomyces cerevisiae

400> 21

las



10)\; 109 & ()- H-10%& ()- *109% ()- *109%& ()- "z br|[:h]<u W&

h(109& ()-$- }(109%& ()-$ (109 ()-$ (109 ()-$ (109%& ()-$

10%&' ()-%rzcXvBu W& h 10g;) 10g;)
;_lf& ()-/5)10%;;;25:&' ()-M-10%gk& ()-M (10% @& ()-$ X

10% &
0f 109®
10% &

()-,910% & ()- \110%,\& ()-) TI10%, T& ()-M

& ¥s e deudyal) Val GIw6AspO%st H's(YalF®sn Gln

10g;)y; wl0%y; ) & () - #810%y;
Y 6} "=XMBu W@

f

') -10% & () - (?CDEFaVK@Q W&+ 10, 10, 10, @v10% & ()-F1z
7ty Sepdial (s freaam
1

10 1%

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

Leu Ala Cys Asp Gly GIn Glu Ala Phe Asp Lys Val Lys Glu Leu Thr
35 ' 410 45

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

Lys Val Asp Gly Leu Leu Ser Thr Lys Met Ile Arg Arg Asp Leu Gly
65 70 76 80

Tyr Thr Ser Pro [le Val Ala Len Thr Ala Phe Ala Asp Asp Ser Asn
85 90 95

Iie Lys Glo Cys Leu Glu Ser Gly Met Asn Gly Phe Len Ser Lys Pro
100 e 22105 110

Ile Lys Arg Pro Lys Len Lys Thr Ile Leu Thr Glu Phe
115 120 125

210> 22

Q2D 118

<212> PRT

<213> Escherichia coli
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u ~?2VK@ W& #10%& ()- r, 109R+R& ()- ¢, 10%C+C& () - Ol
109%+-& ()-110%& ()-110%& (6)#:& (;/\56_8@@11\6\9 élozr;; C 01098 ()

%& ()-0310%& ()-00310%t& () - , o - 8 -
é'(')l/o(;og/‘&f&') ()-7Srr:;1\l/ (? 109% +& () -, c10% E&' ()-0, c10%t& ()-010! 109 & ()- @ 0! 10%&
'()-10!10% +& ()- 10+ 10+$O0Ra@rN/ , ! 10 ' 10%UCHCS () - 4v | |
1094 +& () -dp, 109% +& ()-Op, L0%W& () -0 YULOUs{+s& ()- YY0% s& ()-RuC !10
f 109 &L40050220% & ()-Cl0% & ()- 10{+ 10{ Z) 10{$+; v10% +& ()-3610% +& () -

E dEbC, 110 , P10% & () -, D10% & ()-10% & () - < |
EO% & %@I ﬁBOADS& t@l )10%8&%9 -V@(H%b@!' ASD\Kis1 By &l le) A AvE & () - 410% () -
109 & ()-c C% 10%){& ()-0c C% 10%@:l )-0"9%&' (D'bG, ! ;% |
110% ) & ()-110%! & () 10) 10) 10)$<710% & ()-\;10% & {9 -&010% & () -
Aj dCbhC, ! 10 | _
‘J&')10%(| & ()-,10%) & ()-0, 10%! & ()-01110% (& ()-@! 10%& ()-1!10% )& () -]
uj @' At den deu) Aladsp Glo: few Gly; Serokey &1¢) Pyic BORECYs (Dys~ Th' ) 1096 & () -
H & )10%Le& ()-:Bidg _@!'10 iLlg' 10% ,é&' ()-010% 8?:'0()-0010%& ()-OH
10% & ()- 10% & (3" @! 10% & () - c%¥4%aB7 | |
10,%<v(12)% & ()-v(7! 109%&' ()?. 10% & ()-0.10%& ()-0 L!'g' 10%& ()- L!g 109%& ()-
M\ voC10%

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
50 95 60

Len Thr Gln Arg [le Arg Gln Leu Gly Leu Thr Lew Pro Val Ile Gly
55 70 75 20

Val Thr Ala Asn Ala Leu Alz Glu Glu Lys Glm Arg Cys Leu Glu Ser
85 90 95

-Gy Met Asp Ser Cys Leu Ser Lys Pro Val Thr Leu Asp Val Tle Lys
100 106 110

Gla Ser Leu Thr Len Tyr
115

<210)> 23

211> 31

<212> DNA

<213> Artificial Sequence
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&8* () - H&10% &&' () - 0810% & () - 00&10% &&' () - 0810% & () - 10% &&' ()-= 10, 10,
WAEMN voAC10% &&1 " 10% &&' () - H CL0% & () -m CL0% v& () - mH3" 10% &&' () - 3" 10%
& ()-s0! 10% &&' () - 4=dhi j kvk® AvC10%." ' 10%E#& ()-0 10 & 10 & 10 &<v10%
& ()- 2\8 10% & & ()-\8 10% & ()-S1!10%

{220
{223> Description of Artificial Sequence:Designed oligonucieotide
primer for PCR

<400> 23
accatgaact gggeacteaa caatcatcaa g 31

210> 24

211> 30

<212> DNA

<213> Artificial Sequence

220>
<223) Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

<400> 24

<210> 235

{3H> 24

<212> DNA

213> Artificial Sequence

220>
{223> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR
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10+ 10+ 10+<10%*+& ()-1}4=\bCbCvoCL10%-10% *& ()-(10% *& () -

<yP"&10% & ()-10% *& ()-109%N & ()-C0!10%) & () -\ _bbChCvyC10% - 10%5*& ()-(210
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"$&(*, . 02468: <>@DFHILNPRTVXZ\ 2" bdf hj | nprtvS) ?! , " 18?2GEQKPYM | el gbw~vy/\ X4*$

*19GAHhCReX; "aj nw} By=@@>>Wd z/ & 7L O<X*anm{ _

b<= >’7@é§fBEFESHI JKLMNOPQRSTUVWKYZ[ \ ] A " abcdef ghlj kI mopqr st uvwxyz{| } ~W

)Z@IS

0" &8) (@ W %25579<>@| CDFH+JHLMOQS{ UYZ?2J" ° 7b/ deFhknRpr t wi xbz| Z~8} DC! 9k/

EYV_VB) nj / yt P'c$UG +S-.; 01378: ; <?GACGW t Ki MINcPRORRRESTU WZZZ[ J[\ ;

Ax_a) dEEHIDKDNATr guOm{} Z] | 1(DF I _ 9%Og%7=<x6%Ai ) On} Bk$<. ; (S| WZ5[ dDPx03) ~> 3

{X98Ifé%ﬁ]§tlis$$$$$$$%i YA ERIB ( x* +Y- . / 000022=3N3 55T7589

<?UACS Fidpcie 018" eacFc”ct ccccceccdd8dTd\ df dndeNgi #j krmvpqr Auvy{

~Q( hXpY6q4[ JCM pa1+$D{ 2Y$- 4Lhv&/ : Kg{]9_ eM OL] ud<l QyViT7/rF R *] @\b

| "H#SYR () *+, -./ 0123456789 ;

< >? GNBEAIRFCGHI JKLM\IODQ?STUVV\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
#$°/ *+,-./0123456789:
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primer

<400> 26
cicaatgett ttgticetig acte 24

<2107 27
~<211> 32
<212> DNA
<213> Artificial Sequence

<220

<223> Description of Artificial Sequence:Designed oligonuéleotide
primer for PCR

<400> 27
tccecgegga aaatgtitett acggtiaggt ag 32
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P H#SUR' (()*+,-./0123456789: ; ‘ N :

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$9& () *+,-./0123456789: ; N

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ; N

<:>?@ABCDEFGHIJKLNNCPQRSTUVMXYZ[\]4_‘abcdefgh|jklnnopqrstuvmmyz{|}~
"HPUR' ()*+,-./0123456789: N

< >9@% nylJKLNNCPQRSTUVWXYZ[\]A “abcdef ghi j kl mopqgr st uvwxyz{| } ~
$%&E%§E§ .10123456789: N

<= >9@%5@QEF§3HJKLNNCPQRSTUVMXYZ[\]A_‘abcdefghljklnnopqrstuvmmyz{|}~

<212> DNA
<213 Artificial Sequence

- 42200
<223> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

<400> 28
teggtegact tatgattctg tatetgaage cga 33

<210> 29

<211> 32

212> DNA

<213> Artificial Sequence

2200
<223> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

400> 29
gatcccaget agetagggece ctaccgegeg ga 32

<2107 30
11> 32
<212> DNA
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<{213> Artificial Sequence

{2200
<293> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

<400> 30
ctagtceceg cggtagegee ctageiaget gg 32

<2105 31

{211 31

<212> DNA

{213) Artificial Sequence

{2205
€223> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

400> 3
tececgegga aaatgtetat aactigtgag ¢ L)

{210> 32

{211> 33

<212> DNA

<213) Artificial Sequence

{2205
<293> Description of Artificial Sequence:Designed oligonucieotide
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primer for PCR

{400> 32
ctagetaget taacaaggit caaagaatet tgc 33

<210> 33

211y 33

<212> DNA

¢213)> Artificial Sequence

Q1w
¢323> Description of Artificial Sequence:Designed oligonucleotide
priner for PCR

{400> 33
tecccgegga aaatgaaast acgaggtgag age 33

Q10 34

211> 32

{212> DNA

{213 Artificial Sequence

{2200
¢223> Deseription of Artificial Sequence:Designed oligopucleotide
primer for PCR

{400 34
ciagctaget {aacaaggtt caaagaaitt 8¢ 32
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{210 3b

{211> 30

{212> DNA

<213 Artificial Sequence

{220,
<923> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

<4000 35
qaaatgaagt glaatgacaa aatggtigte 30

{210 36

211> 21

{212> DNA

(213> Artificial Sequence

{2207
¢223> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

{400 36
gacattigtt ttgegetgat attagtc 27

<210 37
Q117 34
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£212> DNA
{213> Artificial Sequence

<22

223> Description of Artificial Sequence:Designed oligonuclestide
primer for PCR

<4007 37
ttatacatat gaagccatge atgacggcte {aag 34

<210 38

211> 28

<212> DNA

<213> Artificial Sequence

<220)

223> Description of Artificial Sequence:Designed oligonucleotide
primer for PCR

<400> 38
cgggatceic accgggaaat cgeegeca 28
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