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L ;|

—fh ERKFEFRRAF ZmHs28 XN

BRI
EERABRTERIERERGE , B4R , FR—TEXREZEHF Zm
Hsf28 &EZFHO

BREAR

EREMMREFTENRE. ARV T L REFRENFREBSE
m, BEERKEREHD , BRAFTKBETEFXRERRZS, KEA
HHERAKERER , FES5~. AR, ZH. NTENERFTm
RRABREBERESEBLSRNIAXER, TR, EFFLEYHEATE
FRRLE , EESKSEEL, AOWHK, TRARKERK. R
A F ok 380,33 — N T X R P ® I ( Gupta A, Rico-Medina A,
Cafio-Delgado A. The physiology of plant responses to drought. Scien
ce,2020, 368(6488): 266-269.) £EEEXKME., MEER K BT RHE.
s S BETMNAERFER  RREFREFTRAMGHNSTORE |
EEEERRE U NERNAMNE,

RFRARREYERENTPNERES FHH, BREFENEDE
FEEFEENATRF , SN AENBERENF SN THEERAR
RiEZ , NMIFZEYHERRTAREEH B Z 4 ( Lehti-Shiu M.
D., Panchy N., Wang P., et al. Diversity, expansion, and evolutionary
novelty of plant DNA-binding transcription factor families. Biochim Bi
ophys Acta Gene Regul Mech, 2017, 1860(1): 3-20.)o B E F(Heatsh
ockfactor , HsNRIEEERXEY R ZFE , EYHEW Hsf BR T ES B
BENEARMAMEASERFERSEZREAN , S EFEEYERKEK
B LUK H th ¥ 3% g B (Scharf KD, Berberich T, Ebersberger 1, Nover L.
2012. The plant heat stress transcription factor (Hsf) family: structure,
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30

function and evolution. Biochim Biophys Acta 1819(2): 104-119.). Hs
fFEBEAERRRFREFR BREAEZHEERFTHEHIAA. BN C=
MR (Guo M, Liu JH, Ma X, Luo DX, Gong ZH, Lu MH. 2016.
The Plant Heat Stress Transcription Factors (HSFs): Structure, Regulati
on, and Function in Response to Abiotic Stresses. Front Plant Sci 7:
114), BRRETHEEMN HSF BRRFRD , HIEFTHIRE T AtHsfA2
AUZERTE, a4%MhE ; FMHPH StHsfAla MEKE Z P H CarHs
fB2 L F T P IE RIA J5 AT LA E & 18 il mg 5+ 34 T 2 /Yt (Nishizawa-Y
okoi A, Nosaka R, Hayashi H, et al.HsfAld and HsfAle involved in t
he transcriptional regulation of HsfA2 function as key regulators for t
he Hsf signaling network in response to environmental stress. Plant a
nd cell physiology. 2011,52(5): 933-45; Giorno F, Wolters-Arts M, Gri
llo S, et al. Developmental and heat stress-regulated expression of Hsf
A2 and small heat shock proteins in tomato anthers. Journal of experi
mental botany.2010,61(2):453-62; Ma H, Wang C, Yang B, et al. Car
HSFB2, a Class B Heat Shock Transcription Factor, Is Involved in Di
fferent Developmental Processes and Various Stress Responses in Chic
kpea (Cicer Arietinum L.). Plant Molecular Biology Reporter. 2015, 3
4(1):1-14.)

EXRPEH 30N HsF EFZRAF , BEXE ZmHsfA4, ZmHsf05 # 3R
EBSEFERNELNEFIE (Jiang Y, Zheng Q, Chen L, et al. overex
pression of maize heat shock transcription factor gene ZmHsf04 confer
s increased thermo and salt-stress tolerance in transgenic Arabidopsis.
Acta Physiologiae Plantarum. 2017,40(1); Li GL, Zhang HN, Shao H,
et al. ZmHsf05, a new heat shock transcription factor from Zea mays
L. improves thermotolerance in Arabidopsis thaliana and rescues therm
otolerance defects of the athsfa2 mutant. Plant science: an internationa
1 journal of experimental plant biology. 2019, 283:375-84. ), HE¥ £
BRATHEEEESMUBERRKENTE , FLASBE~. BAIERR
REE Hsf ZBRRAFREFHERKABEXMNEENE, At , BLER
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B—HFENSEERKRETARERE @M EK Hf RIRFEFEF

RXBARAR

BETH , AEAHNETTE., REEHFEYHETERNE K™
ENIR , BERERAEENEXEFHEKNEREF , NIEYHNE®Z
REEMREM T —F EXREZREF ZmHs28 RN,

NTHBRERBEAREE , KREPFRFTF T —MEREFREF ZmHs28 , B
Fa)db) TR ERES

a)SEQ ID NO.1 FIRHKERFS ;

b)SEQ ID NO.1 FIRMZEBRFIIZLEHR  BRARAINEELRNWESR
EZEIheENERRF 5.

BERARNFT T —M LR EREFEF ZmHs28 EFRIBIER,

Ak HEEMBI SEQ ID NO.2 FiR.

ARABAF T - ERNBRERFINEREFEAF ZmHs28 EF
iy 52 PE AR pMD19-ZmHsf28, B4 FRIXEFHAE pCAMBIA3301- p35S::ZmHsf2
8 UMMM ABITEEARK. GV3101 RITFEELRE

RERELNFT —fFE8E LRNEARKIZEME pCAMBIA3301- p35S::Z
mHsf28 T8 E A,

REBRENFFT —FEXRERE T ZmHs28 ERMFHIR 5% ZHEH
REINT BB WFHSIEF . 5-GACAAGGCAAGGCAACTGATG-3’ , &
EHBEF 5% SEQ ID NO.3 iR , AR R : 5-CGCCTGCTCGTCATTCAGTA
C -3, HEH&EFBERF5I SEQ ID NO.4 FiRo

RERENTT T —fh EiRK EHRIAE KR pCAMBIA3301- p35S::ZmHsf
28 MMERE , ZAZEPAINT=ES|Y , TEsS|¥3E F: 5°-ACGG
GGGACTCTTGACCATGGATGGCGGCGGGCGGCGGAG -3’ , EXERMF
5|40 SEQ ID NO.5 AR ,BAK R: 5>-TAGAAATTTACCCTCAGATCTTCAG
TACCCCGCGTCCACG-3’ , E&EFERF 5 SEQ ID NO.6 Fi ko

RER\ERFTT =T ERN EREREF ZmHs28 ERESEEYE
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K, RERMFZEANNA,

gk, FTRFEY A K, BlETHE KR,

BEORHERMEL , KRATURESHEUTERYR :

AR ZmHs28 EAREBBHERXN R R, MEEYNRZEE, 0
BREs FEMEEEETOEENE N,

HR  KEARANE—FRHAT —EZER A EFIRB A&
KRR

B Bl 154 BA

e 4L P i5 BA B B B R SRR A AR R BRI 3t — SR | M AR K BARY — B
D, ARANTEMEFAREHARATHBREARLKE , A THENARBEHN
TEHRE, EMES

1 R7X%BH pMD19-ZmHsf28 FIE B ;

2 RARKBH pCAMBIA3301-35s::ZmHsf28 B9 £ B i ;

3 BAK B pBGV002-35s::ZmHsf28 B ER AR L ;

4 BAKBAEREREF ZmHsR28 FAEEYHNERKTER AP WT :
HEH ; OF1-3 : ZmHs28 IRIEBFH=H%R ; HP A, B: RRF4ER
PEANITRERRERERT HANRERHAEENNE ;C,D: K
RELAPEANSIREKRREZEERKT HKENKRERKSHIUE E ,F:
REFERKBIZREIKRREZTEKT , ROVRERBEKAONE ;

5 RAEPBERERETF ZmHs28 —EHEYHNMERED ; BF WT :
AR ; OF1-3 : ZmHs I RIABFH=M%KEK ; HP A, B: KK 300 m
M Mannitol 0BT , FERPEFRIREKRRBHEKKIERBKHN
E;C,DRXREATET , BFAEEUBEIRIRIEKIRHOEKRMERK KK
LWNE ; E, FRERBATELET , FERKBRERERRNEKSK
BARFEENNE ;

6 BARAEREFEAF ZmHs28 REEWM LM ; B WT : B
A8 OE1-3 : ZmHs28 BRBEM=KR ; Hf , A, B: KF 100 mM

NaCl 0BT, FiR EAEKMNBFERUBEF NI REIKRARBHERRERR

4
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KHNE ; C: KK 250 mM NaCl 4EBT |, HFAERUEITANER BRI
HKKRE D ARFAEHKBAIREIKREEERLEFN 150 mM NaCl
AIBTHERPERRE,

=R S0 Tk

AR B E SISk 1F iR BA A R BARYSERE 5 0 , & XY 75 /&% BF 204 B2
AR F B RBEREAR B EHERFERDANZI L R6E T 75 B H IE L
SEHE

LTl RMEEAHEBN D FENESRR S Z , ISR (D FRE
SKREE) (=W ) IJFEBAER—BHMIINEMARTEHRIT , iR
SR miRAPRHIT,

SSHEBI 1 ZmHs28 E R/ &

B3 maizeGDB ( https://www.maizegdb.org/ ) LAX plantTFDB ( http://pl
anttfdb.cbi.pkp.edu.cn/ ) BIBEEBW E XK Hsf RIXER , FIA CLC Sequen
ce viewer XX L& EL K # 1T RIR XS HFI A iTOL ( http://planttfdb.cbi.pkp.ed
wen/ ) HWERSEHLK DT Hsf KR FRINBFICKRRFAHRITORE , EEFK
Bl ZmHs28 STEFF MFERERITHRFSIM ( F: 5-GACAA GGCAA GGC
AA CTGAT G-3’, EZEBF%/ SEQ ID NO3 FiR , AR R : 5°-CGC
CTGCTCGTCATTCAGTAC -3°, H&EEBMFZIM SEQ ID NO.4 FiR ) B
TR,

BERREEAERKEBRR Mol7 (HE ) MAKX/IMENK , AKENLIE
PR IEFR. KIERA 0% BB ZBRET  BAR —XER—XKEFKE ,
THEUNDETESFRLF , MAEXRMFI9A 3%NI|LSEEEE., LB
K2R 4 h GHPHE, BFREH N 28°C , 16 h X E; , 8 h BEREIEF, &
FEE_MHTLERFE, A 20 % PEG6000 &3 EK 24 /M, FIA Trizol
EIRELRNA |, HREFH cDNA , BEHF514 ( REBERF5I SEQ ID N
O3 M4 FR ) #HTY 8 | KB ZmHsN28 EEFERA/NF 804 bp , H cDNA
FF3lEn SEQ ID NO.1 Fi'R , Z¥FEFIRT EXR Mol7 , EREMF5I SE
Q ID NO2 Fi7R , H 268 NEEMR ( *RRALFHE T ) BRELK , B HsfC

5
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KEREF, DNA LEEEHBNTEER N K 1 £ 102 “XEA , BRI
ZHENLTEER 103 £ 200 L XER , MEMEFESMLT 201 £ 267 X5
W, HF ZmHs28 EFR FBREALRFMA pMD19 £, BB AMFFE, FHY
RREBYIFNF DM, BRELHRN pMDI19-ZmHs28 , HEFAREME 1
FlT 7R o

SKHER 2 - BARIKF RN E

LA pMD19-ZmHsf28 NiER , MIA TS HEREREE UARBIMVL ( X
% :Nco 1 # Bgl 1) L =MES|IY : F: 5~ ACGGGGGACTCTTGACCATG
GATGGCGGCGGGCGGCGGAG -3’ ( H&EBRF%IM SEQ ID NO.5 Fi
&) , R: >-TAGAAATTTACCCTCAGATCTTCAGTACCCCGCGTCCACG-
3 ( HEEBFESII SEQ ID NO.6 FiR ) #1TH 18 |, /Y B BRH#HTRE
WE , E@EASME pCAMBIA3301 , BRI EAHSHMAE pCAMBIA3301-35s::Zm
Hsf28 , HEKEEME 2 FT R,

LA pMD19-ZmHsf28 J184x , Rt W =ES|IY F : 5>-CAGTGGTCTCAC
TCTATGGCGGCGGGCGGCGGAG-3’ ( H&ZEMF %I SEQ ID NO.7 Fi
&) ,R:5-CAGTGGTCTCACTGCTCAGTACCCCGCGTCCACG-3’ ( E#
EHBF 520 SEQ ID NO.8 Fiin ) EER F 5 im N Bsal BEYIM R ( TRIZ
NWU R RRIPREE ) ; MTARGET BNERFS , A Bsal BYIE T4
EEREENESRIEFH ML pPBGV002-35s::ZmHs28 , HEAREME 3 Ff

SHefl 3 0 ZmHs28 IREN FRIAKRIEL .

1) RAFENEARN pCAMBIA3301-35s::ZmHsf28 ¥ L RIFE R
ZARGV3I01 , BREARRK 1 pug tIAZF 200 uL B2 FILENKE 3
0 min , ZFHOXBHITUT LR  HWEIEFK 5 min ; 37°CKA 5 min , HEIE
R 3-5 min ; 37°CK& 5 min , &REKE 5 min , REFELUFIZEIIMATEN
800 pL YEP HAZFE BT 28CHMH4T , 200 r/min BHEF3 h /7,
RBTFEEF 50 mg/L Rif, 50 mg/L Gen, 50 mg/L Kan B 4EREEIEFHF
BEbF K ETF28CEREFAEER?2 do

2 )EFERBEEERKEE , R PCRENREBHRI , EERBEXEN |
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FMERACEINERERERBESHERNERN 100 mL YEP HEAEFE
hi KIEFZERRELNHN 0D=0.8,

3 ) B SR IF A ERAE 5000 r/min , 5 min £ETEL , BIUE. A 0.
05% Silwet L-77 B9 100 mL 5%EREBRER , FEARIERE , E0H
ERFE,

4) MEKRSEFNHARBLA TERAHHOUET , SRR ER
FRHB , REF 20-30 s FUHEE , SFEKAERTENEERSN BEERT
EHEELER-12 h, AFIMELEN  FHETEEXBRMEBEENEKEF
£I1EF  WERLEHEEE=XR , BXEE—A.

5) FRENERKAET , WEURREHH RS , ShrEFT TR
NWEEXBERKMW EP ER TR —AREMIZERE , BT pCAMBIA3301- p
35S::ZmHsf28 EFEZ BN MR RIFIEREEK, BISRFE , &F5
TFIEFIREA SN RIAUMEITHER,

6 ) FRIEITHEREHA s HElE , IPEMF (N 02 ¢ £/ ) IEW
NE¥] DNA , FA ZmHs28 RXFMAUWENL =ES|Y (| F: 5°-ACGGGGG
ACTCTTGACCATGGATGGCGGCGGGCGGCGGAG -3’ ( HEEBFF 540
SEQ ID NO.5 iR ) , R: 5>-TAGAAATTTACCCTCAGATCTTCAGTACCC
CGCGTCCACG-3’ ( H&EBF%/30 SEQ ID NO.6 FiR ) ) RN EME
HEREERNBEALETNERAS , UFALTHFERLEF AR, BE
ZmHsf28 B ARRAT , BEGEEM (0.5 g A4 ) IREHEY LS RNA |,
B R F A E5E cDNA |, PCR & ZmHs28 2B K RIK,

X ZmHsf28 BEM K Th /iAW H BREREBAMN T3 RASUEIFTHRRE
5, WERRRX , TRERE , BERERR.

KBl 4 © ZmHs28 KBRELIREKRNENT

1) BiES SRR, REIFHBHORBKBER T , JIEH= , 6
AS0 mLEOLER ,EFH 75%ZEEE 1 min M 30%RXBBHEE 20 m
in, HEENRFERIESEFREL (FSEFE NBEFE 410 gL,
FAE 30 g/, KEEEEERH 0.25 ¢/L , MR 0.5 ¢g/L , AREIR 0.25 g/L , 2,
4-D 2 mg/L , 3fg 3.5 g/L , PH 5.8 ) , 8 20-25 B ¥, BfrKHEET

7
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ARREEEgEL  BaUgREFE#HITH,

2) RIFEIETF. NEFEARMK pBGV002-35s::ZmHs28 BIRITE E
HA105 EEEHMINEZN TR ERL | 28 CBREEF 2 REHNLEE
( BEFRIEREREHI3 ) o

3) RHFBERF. A AAM REREFZEMEZE ODg N 0.3-0.5, Bl
EFHFCABANKRITERZER. BEKBHFHNKBERAMBA 100 mL THE
ZART , MAEERTEERZERRIIEREBNWERSHEHEMENT) , E
BRERE 20 28 , HTRR3), GERER , NEHEALRELTERK L
REZRER , BAHRBIEGILEZEFREL | 26CREER 3 X,

4 ) TRIEIETR. WHIEFR 3 RENRMALRHITRALTEKER2E , &
SEAEE SO mgL BEBEENTEAAR—E , NEHERTREEBETH
EEFE EHTIEES((HEEFERESTSEFEEMAT 50 mg/L B
HEBEM SO mgL MEFTEEER) , 2830 EEEF—1MA,

5)01bBE, BE—NAR , THEHEE  BER 1-2 mm WREMR
il , LR AR R B ML IEFE EH#H T LB E (1 L D1U3E
FEEEMSEFE 44 g, BHHE30 g, IURE 30 g, NAA 1 mg, KT 2
mg , SRR 0.5 g, KFBEBKEH 025 g, AEEK 05 ¢, BEE 50 mg,
BEBEBEHRSO mg, B35 g, PH 5.8) , BT 28-30 EREF KBS,
10 RKERGEEHE&R , BA&Y 10 REFLEHESLEH,

6) WEER, FoLHNHERKE 2-3 cm £/ , EHERRH R
ALV E B EREFELE (MS B25FE 44, BE¥E30 ¢, BBE 5
0 mg, TFEESEE 50 mg , IS 3.5 g, PH 5.8) , EBREFEAE 15 cm
IR FE  £RIEFRM 28-30 B , TERBIEFR.

7) BALRRHIBAMEEE

FRBEKERBE , BEBRERED , FEERLPEHR (N02 ¢ &£
4 ) IREHEY DNA , I ZESIMF : 5°-CAGTGGTCTCACTCTATGGC
GGCGGGCGGCGGAG-3° ( HZEHFBRFHIM SEQ ID NO.7FiR) ,R:5
-CAGTGGTCTCACTGCTCAGTACCCCGCGTCCACG-3’( EEBF5I S
EQ ID NO.8 FiirR ) KN EBMERRERIEBAKENERAS |, SUFL

8
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AR, BE ZmHs28 KB ARRASE , BEEEMES (05 ¢ &£H)
REAEYE RNA , BYREFERELE cDNA , PCR 8 ZmHs28 B MK IH

SSHEBI 5 12 MS HAREFRIRE T

HIRE ZmHs28 WELARIEIMKR G FHFLENLRERKRAM FT&E—
BEL , I FHITREES , EASRAOT :

1) HBHER . TEK., TERKL. 5%, 2% XEBRPBRUAR
LNARENBEE ;

) MEETHARANUEIAFELERET , BERLTEKELR
F23R,ZEMA 1 mL75% 28 , RERBESMHF 15-30 s ;

3)HFCEREATRE , ABKRRERCER , AXEKER 2K ;

4 ) EETEKEXGEHTF EP EFRIH 2% RERWAER , K%5H
# 10-15 mino

5)RATXEKEEMF 5-7 R, BAREBRUNESE , ETFEEIE
FER ;

LEERNMFAXEHOREY , ET 4CEFEFEHEIL 1 d, T
ENFELTERET , SFE 12 MS BHFELEK=XK (FHH ) , kK
EREFERM ZmHsP8 IRFZUEFEFBHEEH 250 mM Mannitol, 100

mM NaCl #9 12 MS BE3EFE E | FHEK 14 d EAZITRE,

SKHEB 6 @ X EARE ST HEAT B IEAL 3R

HAERRSREKREERKE (JBE :22°C ;16 h X |, 8 h By ) 5
7 4 BARE, 7R TERTRELRE, HihELE, BRATELERBRN 10
X, BE#HITEK , 3 REMRERKE , HEUFER, HhHELERA 25
0 mM NaCl ®ZE#LFEIT , 10 REMERE,

EEEIS , SERERREKTE 4 At , IREKRRHVERRRAL
THER (B 4A) . IEHFEBRMYREKRAWENRERH , RIH W
BEZIEAENER , EIREKRNHER, EK , EESE 6. 7 H#H1T
HARENE SRXEAIREKRE 6. 7 HEHFLERER(E 4B), FEE
MEEKABANVLEI RS IRXRERZANKSEES THELEE (B 4CD ),



10

15

XL RKI , ZmHs28 I RIAFEH THEITHEE,

£ 250 mM HEEXHEHTSEMBELE  £RENEK 14 XD
HERNSREILEIFERVBREEBZIRME , EXREKABZIIN
WHEERBRTEHEERE 5A-B), WEK 4 ANUESTHITERTRELNE , F
B 10 XKEREKRNBFLEEAHFES , £ KZREW, 8k3 XEg, &
RIEKRAMELEK , HFEEXHAESTHERE (B 5C) ., AN EHFLER
EXdRERRORKE  EREAIALRERRVRKBETFHFERE 5D).

F3 100 mM NaCl &38R , £+ 14 REHFERRZRAIIE , ™ OF
MENBEEK (B 6A-B) , KA ZmHs28 A LLERE MY £ K X9 S h B8
BE/E A 250 mM NaCl &bEBA K 4 BRI 4 10 X5 , IREKRRD
BEXESTH4EE (B 6C) , #H—F KA ZmHs28 I RIAFLESURETT
LR EE S,

SKHEGI 7 0 X KAEB TR B A E

HERNSREKBELESTHE (BE :28C ;16 h X, 8 h BEE ) &
BTKIEES  EK 2 AR, #HITTELE, HhaLE, KEEFRES

IKTEE TR FX 5 800x B 1L TERE
M1 NH,NO; 914 g 1.43 mM
CaCl, 88.6 g 1.0mM
M2 NaH,PO,.2H,0 403 ¢ 0.32 mM
K>SOy, 714 ¢ 0.51 mM
M3 MgS0,.7H,0 324 g 1.64 mM
M4 MnCl,.4H,0 15 g 9.47 uM
(NH,)6Mo0-0,,4.H,0 0.074 g 0.075uM
H;BO; 0934 g 0.018mM
ZnS0,.7H,0 0.035 g 0.15 uM
CuS0,4.5H,0 0.031 g 0.115 puM
FeCl;.6H,0 77 ¢ 0.036 mM

FIEB  citric Acid(monohy 119 g 0.077 mM

10
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10

15

drate)

FELEBIFAKEZEEFWEFRREE 800 mL , TESEFTEBRNE
FER , 10 REMERE, HPELER , B0 NaCl BIKIEEFRELRE
150 mM , L3 6 RIEMEBRE,

KBEEEKTRE , RAIRERANWBLEFEREK | WEH ZmHsf
28 ERIXKBEERH TKBRAERK (B 4E-F) . XELERRHE , ZmHs2
8 SE4AKEBENIAE,

FKBEREIKARFER#ITTRELE 10 RERIAFERIT K]
HEZERRE  BEK 5 REIREKRRTERES (B SEF), X&
RRA , ZmHs28 I RIZFREEREMN R REEN

FB 150 mM NaCl&EBAEK 14 RHKE  AB 6 REHERME K ME
REKZRNHESHMEMS (B 6D ), XELRREA , ZmHs28 T Kj
[EREE BB R T b 14

XL RKRE ZzmHs28 EAREFEBHERNIE, EEEYH R
M, MERES FERHEEETSPEENE L

FRGEAREHAERT RANE TRIESSGES , BUEIATR | MY EF
EAHERBRTAXMEEANLN , TRNEERSXN HMSSEGANBER , mA
AT&EMHEMEAS. SRR , HEEBEANFIRZAWESER , B
FREH S RAFX T AR R AR TRB) . MAGUEH A & FTE1T R S3h
THFBRBERANBENEE , NHXNEXRAMMRFAERGERFSEERN,

oy f

BF &

11
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FF

3l

&

110> PYJipfelk KaE

<120>

<130>

<160> 8

<170>

210> 1
211> 804
<212> DNA
213>
<400> 1

atggcggegg
gtggaggacc
gtcgccecgacce
ttctccaget
tgggagttcg
cgeegeggea
gagctggcecet
gagcagcgceg
cgcaggcececa

caccgeccteg

gagccgeecg

2021

K (corn)

gegegegegage
ccgggacggce
ccttegtett
tcgtecgeca
cccacgegte
gcagcgecege
ccggggacga
ccatcgacga
agcagatgct
tcggcgacge

ccgeggaggt

SEQUENCE LISTING

PatentIn version 3.3

cggectegeeg

aggggtgatc

ctcgcagacg

gctcaacacc

gttcectgege

cggtgeccgga

catgaccatg

ccgegtegee

cgegttecte

cceegtgeca

cggcgagaag

—Fh BRI T ZmHs£28 K )W H

gcgeegtteg

ggctggggcea

ctgcteececeg

tatggcttce

ggccagacge

ggcggaaaga

gtggccacgg

tccatgtggc

ctcaaggtcg

gataacgggt

cgggceccagsgce

tgtggaagac

gcggecaacaa

cgcacttcaa

gcaaggttga

acctcctgeg

ggaaggacgc

aggtggtgceg

gccecgegtgea

tcggcgaccg

tcgeetecegg

tgctgetcega

gtacacgatg

cagcttecgte

gcacaacaac

tccggaccgg

caacatcgtc

cagccccacg

cctcaagcaa

ggagacggag

cgacaggctg

cggtgeccgece

cggtgacagc

60

120

180

240

300

360

420

480

540

600

660
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atggtggcge tcggtcecceccga ggecgtegac ttcecgeecgggt tctacagegg cggeggtgeg

ttcggegatg ttgecgtgga tgetgecget gggtcececgeg gaggegggtt ctegtttgeg

ttcggegtgg acgeggggta ctga

<210>

211>

212>

213>

2

267

PRT

K (corn)

<400> 2

Met Ala Ala

1

Thr

Gly

Gln

Val

65

Trp

Arg

Lys

Tyr

Ser

Thr

50

Arg

Glu

Asn

Arg

Thr

Gly

35

Leu

Gln

Phe

Ile

Lys

Gly

Met

20

Asn

Leu

Leu

Ala

Val

100

Asp

Gly

Val

Asn

Pro

Asn

His

85

Arg

Ala

Gly

Glu

Ser

Ala

Thr

70

Ala

Arg

Ser

Gly

Asp

Phe

His

95

Tyr

Ser

Gly

Pro

Gly

Pro

Val

40

Phe

Gly

Phe

Ser

Thr

Ser

Gly
25

Val

Lys

Phe

Leu

Ser

105

Glu

Pro

10

Thr

Ala

His

Arg

Arg

90

Ala

Leu

Ala

Ala

Asn

Lys

75

Ala

Ala

Pro

Gly

Pro

Asn

60

Val

Gln

Gly

Ser

Phe

Val

Phe

45

Phe

Asp

Thr

Ala

Gly

Val

Ile

30

Val

Ser

Pro

His

Gly

110

Asp

Trp

15

Gly

Phe

Ser

Asp

Leu

95

Gly

Asp

Lys

Trp

Ser

Phe

Arg

80

Leu

Gly

Met

720

780

804
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15

20

25

Thr

Ile

145

Arg

Arg

Gly

Glu

Gly

225

Phe

Phe

Met
130

Asp

Arg

Phe

Lys

210

Pro

Gly

Ser

<210>

211>

<212>

<213>

<400>

3

2

D

ANTJF%) (Artificial SEQuence)

3

115

Val

Asp

Pro

Arg

Ala

195

Arg

Glu

Asp

Phe

1

NA

Ala

Arg

Lys

Leu

180

Ser

Ala

Ala

Val

Ala

260

Thr

Val

Gln

165

His

Gly

Arg

Val

Ala

245

Phe

Glu

Ala

150

Met

Arg

Gly

Leu

Asp

230

Val

Gly

Val

135

Ser

Leu

Leu

Ala

Leu

215

Phe

Asp

Val

120

Val

Met

Ala

Val

Ala

200

Leu

Ala

Ala

Asp

Arg

Trp

Phe

Gly

185

Glu

Asp

Ala

Ala

265

Leu

Arg

Leu

170

Asp

Pro

Gly

Phe

Ala

250

Gly

Lys

Arg

155

Leu

Ala

Pro

Asp

Tyr

235

Gly

Tyr

Gln

140

Val

Lys

Pro

Ala

Ser

220

Ser

Ser

*

125

Glu

Gln

Val

Val

Ala

205

Met

Gly

Arg

Gln

Glu

Val

Pro

190

Glu

Val

Gly

Gly

Arg

Thr

Gly

175

Asp

Val

Ala

Gly

Gly

255

Ala

Glu
160

Asp

Asn

Gly

Leu

Ala

240

Gly
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gacaaggcaa ggcaactgat g

<210> 4

211> 21

<212> DNA

<213> ANILJ¥%l (Artificial SEQuence)
<400> 4

cgectgeteg tcattcagta c

<210> 5

211> 40

<212> DNA

213> ANILF%|(Artificial SEQuence)

<400> 5

acgggggact cttgaccatg gatggeggeg ggeggeggag

<210> 6

211> 40

<212> DNA

213> ANTJ7% (Artificial SEQuence)
<400> 6

tagaaattta ccctcagatc ttcagtaccc cgcgtccacg

210> 7

211> 34

21

21

40

40
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<212> DNA
213> MANILF#|(Artificial SEQuence)
<400> 7

cagtggtctc actctatgge ggcgggegge ggag

<210> 8

211> 34

<212> DNA

213> ANILF%|(Artificial SEQuence)
<400> 8

cagtggtctc actgctcagt accccgegte cacg

34

34



