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1 cggaaag 1383 tcatct
MFGENTGK 7 VNSLEGNTFIVYATRTVLFLR RSEG 467
&3 X tg 1443 t tg
TPII1G6DLTGSNEKNAHLEKESGNYVY 27 DG6TLVPVAIELSLTPELRDGL 487
123 1503 gt
VLVRKTVLGLDVTSIAGSTLIL 47 TTAKSTVYTPKSTT®GAE AWV 507
183 tect cgte 1563  tggcacct actgct atcag
D6 IGEFLGRGBGVTCQLISSTUV 67 WHLAKAYANVNDY CR@oL IS 527
243  gtcgaccct 1623 cac gat tegtgat:
VDPNDNGNRGE KLGAEASLER QHW 87 @w L NTG@AVMEPFVIATNRAQL 547
303 ct ttctg tcegegtcacettegactgy 1683  agcgt cetect C
LLNPPPLLSSENQFRVYTTFTDUW 107 S VTHEPV @ KLLLTP @ YRDTHMNTI 567
363 t cat cegag 1743 aact ctte
EVEKQGIPGATIIVEIEKNNEASE 127 N SNARQHKLVNAGGIFETTVTF 587
423 tt g C 1803 ttegagatgtectecgteatcet
FFLXTITLUNDVPGHGTIVFYV 147 PRQYAFEMSSVIYKD®HWNTFTE 607
483  gccaactcatggatct tettcttetecaac 1863  caggctetec aat
ANSWIYPQSKYRYUNRVFTFS SN 167 Q ALPDDLTIEKRGMAVADPSSTP 627
543 < 1923 getggt accegt ggccatetgg
DTYLPSQHKPAALEKPYRDDETL 187 Y KVYVRLLVEDYPYASDGLATIH®W 647
603 1983 cacgeeat
RNLRGDDQQGPYQ@EHDRVYR 207 HAIEQWVYTETVYLAYYYPNDESGV 667
663  tacgacgtct gggcctgect 2043 ggt
YDVYNDLGLPDSGHNPREPVLGSEG 227 LRADVEL QAW®REKEA AREUVGHA 687
723 2103 gt
6 TKELPYPRRCRTGRIKPTEKS 247 DLKDAPW®WPIKMQTVAELVEKA 707
83 2163 t tea
DPNSESRLTLVDGDVY YVPRD 267 CTTII1IW®WIASAMLG@AAVNEFGQY 727
843 : 2223 cogt
ERFGHIZKIKSDFYGYATIIK ALYV 287 PYAGYLPNRPSVSREKPMPATP 47
903 tacg 2283 te
NAVIPAIRTYVDLSPGETFTI DS 307 6 SDEYAELEREXKPEIKVYVTFVRTI 767
963 t 2343
FXDIMKLYEGGIQLPIKTITPAL 327 TSQFQALVGEISLLETILSSHS 87
1023 togt cot 2403 ¢ ct ggacgt
EDLRXQFPLELVXDVLPVGSGEG 347 SDEVYLGQRDTE KEWRTSDAKHA 807
1083  gact ca tg 2463 gtcace
DYLLKLPMPQITIIKETDIEKTG GHNM 367 G EAFKRFGARLTETILEZEKT RV VT 827
1143 tet cgtcaagegt 2523  a teecet: tg
I DEEFGRETLILAGVYNPMLVEKTHR 387 M NADPRTLIKN¥RNGPAETFPVYTL 847
1203 ct 2583 tt
LITEFPPRSSLDPSIKYEGDHTS 407 LYPNTSDTI KG® GDARGITA AZKSGT]I 867
1263 2643 ctecatttgag acggt
TIREADLEU NI KLEGLTVGOQAL 427 PN SIS @ L 873
1323 acatcct tgecgttectggtoagy 2703 tagattgttt tatt
K& NRLYILDHHDENTFUMPFLVYR 447 2763 gtge
2823 tcctcaataatgaag:

2883  aaaagggcggecgetctaga

Fig. 1. Nucleotide and deduced amino acid sequence of Zea mays Lox cDNA. Highly conserved regions are underlined. Six His
residues, and one Ile residue, that are involved in binding the iron atom are circled. Poly(A+) signals are in bold face type.

Keywords: Lipoxygenase, Jasmonic acid, Wound Lipoxygenases (EC 1.13.11.12; Lox) are non-hem iron-
containing dioxygenases that catalyze the hydroperoxidation
of polyunsaturated fatty acids, which have a cis, cis-1,4-
pentadiene structure. The products of Lox enzymes,
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6L02E12  MFGNTGKTPTTGRLTESHRNA==<HLKGHYVL VRKTVLGLEVTSIRGSLLOGTGEFLGRGYTCQLTSSTYYIP NNGHRGKLRRERSLEGHLLNPPPLLSS~EXQFRYTFINE VEKQEIFGATTYKNINA
rice ML GAT=-TGG TE-RXHA-—RLKGSL L MRKNAL~~DINOFGATYTERTSEFL GREVTCAL VSCSL YDFANCHRERVGTERSL EQRLTSLPSL TTG-ESKFOVTFEMEVEKNATPGRTTYNED
barley MLLGEL—~~TOTLTGANKSA~~RUKGTVVLARKNYL —0d ADFGRTTTOTGEFLGKBYTCQL TSSTAVDRONGERGKVEREREL EQMYTSLPSL TTE-ESKFGL IFIHEVEKL GPGATVIMNYHS
potato  MIGQL~~m==TSGLFGOHDNS~~KKYKGTYVHNNKMYL~~OF TOLAGSL TGKLFDVLGORYSFQLTSSVERR THGL UGKHSNPAYLENSLFTL TPLTRESETAFGYTF NN~ EEFGYPGAF TIKNHAT
bonato - HIGQT~===~TS5E FOGHDDS-~KKYKGTYVHINKHL ~-DF TDLAGSL TBKTF OV GOKYSF QLY SSVaG0P TNEL OGRHSHPRYLENSL FTLTPLTAGSETAFGY TFINGI- EEFGYPCAFTTRRKAT
f.thaliona  MFGEL—-~RIN.LTGOGHETT TKKVXETYYLHKKHVL~~0F ROFHASFLDRLHEF LGNKTTLRY VoSOV TOSENG SKEKLEKARHLEDH TTTTSLTAG-ESAFKY TFEYE-TOFGYPGAFLIRNSHE
Consensus ,3,6.14,,..,, 1,800 6gmk, 8, JIKBRWVourkond. ., Bfndf aasl,d, 5, LG, glbeot 1SS,  o0p NG ik, g, o8, LE Sultt Ippd bap, EsaFguTFdu¥, kfGuPEREI KA, A,
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BL0PEL2  SEFFLATTTL N YPGH-G T Y FVRNSHE Y PGSk YR YR SHOT YL PSOHPRALKPYRBDEL RNLRGIORQEP YUENDRYYR YOV YNDL GLPOSG--RPRPYL GGTKELP YERRCRTGRKPTKSDPHSE
rice AEFFLKTETLONVRGH-GVYFYRNSHI YPRSKYRYHRYEF SHOTSLPSKNARALKPYRDOEL RHLRGDOGCSP YEHRYYRYDV YNDK GEPOSG-~HPRPVLGCSPORPTPRRGRTGRKPTKTOFTRE
barley SEFLLKTITUHDYPROGHL TFVRRSHTYPARNYRYSRVFF ANDT YL PSQHPARLKFYRODEL RN REDOQGEPYRE DRI YR YDV YNOLBE b———RPTL GENSDPYPRRORTERKPHASIPSLE
potato  REFFLKSLTLEDYPRH-GKVHFYEKSHY YPSLNYRSORIFFRRQPYLPSETPELLRKYRERELLTE RGDGT-CKRERRORTYDYOT YNCH GAPOAGKENVRTTL GGSREYPYPRRGRTGRPPTRTAPKSE
tomato  NEFFLKSLTLEDYPHH-GKVHFYENSHYYPSL MYKSORTF FRROP YLPSETPELLRKYREREL LTLRSDGT-CKRERRDRT D YDLYNDL GHPOUSKENYRTTL GGSAEYPYPRRERTGRPPIRTOPKSE
fi,thaliana SEFLLKSLTLEOVPGH-GRYNYICRSHTYPAKHYTTIRVE FSHKT YLPHETPATLL KYREEEL VSLRGTGE-GEL KEMDRYYDYRY YHOLOVRPK-~-HPRYL CETUEYPYPRRERTGRKPTKEDRTE
Consensus ~ SEFFLKsiTLe$VPeh, G, whi!abSH! YPa,n¥rydRiFFalidtyl Psenpaal KicVR4EELrnL Rddq, GpygehBRIYr YdviNEL G, pd, g, npRovl Bs, EPYPRRERToRkPLKLOP E
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BL02E42 SRLTLV-DROY YV PROERT GHTKKSDFYEYRIKAL YNRVIPRIRT YVIL SPAEF ISFKUTHKLYEGGIOUPKTPALEDL RKGFPLEL VYOV PUGRDYLLIE PHPQTTKEDKTGHKTOEEFBRETLAGYR
rice  SRUSLL~F-TYVPRDERFGHL KHADFL GYSIKRL VDGEVPAZRTYVOLIPREFDSFKDELKL YEGG X2 PSIPALEEL RXRFPEQLYKIL IP-GGOYLLKE PHPHYIREDKKRMNTODEF ARETE AGYN
barley SRLSLL-E-QT¥YPROEKFGHL KTSOFLGYSIKRTTORIEPAVRTYVDTTPGEFOSFQRTINL YEGRT PYRRLEELRKAFPE QLIKDLLPVGGDSLLKL PYPHTIENKORMRTOEEFRREVL AGYR
potate  SRIPLILSLDEYYPROERFGHLKNSOFLTYALKSIVAFTE PELAAL FDGTPNEFDSFEDVLRLYEGGTX POGPLFKRLIRRIPLENTRELL RTDGEGIL RFPTPLYIKOSKTRARTOEEFAREWLAGY
tonato  SRIPLILSLDIYVPRDERF SHLKHSBFLTYRLKSIVAF TLPELHALFDGTPREF GSFEDVLRL YEGGIKLPOGPLFKALTRATPLENTRELL RTOGEGELRF PTPLYIKISKTRHRTOEEF AREWLAGYN
A,thaliana SRLPTESSLOTYVPROERF GHLKHSBFLAYALKRTAGF TQPAL ERVFDDTPKEFNSFEDVLK]YEEGTIN PAORL IDSTVNIPLEHLKETFRTOGIKFLKFPUPQVIKEDKTAMRTOEEF RRELAGLY
Consénsus  SR1pL, 1! YYPROEFFGHIKnsOF Lg¥aikaivéf 1PalrayfD,tPEEFOSF e IKIVESGIKLP, Jpale, Lk, iPLASIKRILrt dié, LLKIP P, | TkHdKE arTD #EF oRERLAGYH

B M 46 2 % 44 L 45 4 & 40 500 5ig 520
BO0242 P VKRLTEFPARSSLOPSKYGONTST YREADLENKL EGLTVGIRLUGHRL YILEHONFIPFL VRVNSLEGHE TYRTRYVLFL RGDGTLYPYATEL SLPELRD-GL TTRKSTYYTPKSTTGR~=-EMA
rice  PVIARLYEFPPEP-LGPRRYGOQTSTITARHYERGLEGLTVORRTOGHLLYYYOHHOHPP YLLOINSLDONF LYRTRILLFLRGDGTL AL ATELSLPHLQODGLITARSTY Y TPAARRAPAPALEMH
barley  PYNITRLTEFPPKSSLOPSKFEDATSTITREHTEKNLERLEVGURLESHRLYILORRIRFNPELIDYNM PENFTYRTRTL FFLRGDGRL TPLATEL SEPTIOR-GLTTRKSKY{TPYPEGSV-mneEGH
potato  PYIISRLQEFPPXSILOPERYGHONSTTAENTEDK Dbt TYBERHABOMHL £ 1L NHUIVIIPYL RRINTYIIK-AYASRTLLFL QHGSLKPLATEL SFPHPDSIGFGVISKY YTRSD0GY-men-FSS
tanato  PYTISR QFFFPKSKLOPERYGHNST TTREHTEDKLDGE TYDERHHNNL F ILKHHDVITPYLRRIHTTITK-RYRSRTLLFL QUNGSLKPLATER SFPHPOGDGF~GVTSKS YTPSOUGY-~==-ESS
f,thaliana PYVIGLLKEFPPKSKLOSESYENGHSTITKSHIENNE DGLTVEEAL EXERE FILONHDTLMPYL GRYNTTT TK=TYRSRTLLFLKDOGIE XPLVIEL S| PHPMBDKF~GRYSEY Y TPREGYwennnYDS
Consensus Py !, eLLEFPPkski Ope, SEdanSTItaehit KLIGLIVAMAL,  SrLa L EHHD, nPAL o B o DYRSRTLIFLrodik L kplalEL SPhp, ool 00, SKYYIP, , 8v0 1088
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BCOZE12 VLKA ANV A0V CHHOLTSHUL N TRAHEPFVIRTHRALSVIHP WKLY RO IMMIHSNER QL YAGGIFE TTVFERQYRFEHSSYT YKD-HF TEQALPOOLTKREHAVRDPSSPYKVRLL YE
rice  VHQLAKAYVHVND YOI TSI HTHRVERF VTRTRRGL SAHPYHKLLLPHYROTHTINGLARGTL INGGEIFEXTVFPRNDRLANSSAF Y- RGFADTRLPODL VKRG YRT~IPRSPYYVRLLIE
bartey  YHELAKAYYRYNDSERHNL YSANLKTRAYHERFYISTNRHL SVTRPYRKLE SPHYRDTHT INALARQTL INRGRIF ENTYFPGKFALGHSAYY YKD~KF TEGL POOL TKRGHRVEDPSSPYKVRLLYS
patato  INGLAKRYVRUNBYEVHALISHULATHAVTEPFYTRTHRGLSVLHPERKLL YPHE RETHNTHASARALL VHRGRVE ESTVFRSKFREHSRYY YKD-HVFPIXALPADL YKRGVRVEDSSSPHEVRLL IE
bonako  TAQLAKRYVAYNDYRYHOL ISAMLNTHRYIEPFYTATHROLSVLAPTRKLLYPHFROTUINRSHROLL VHAGGYLESTVFUSKF AREASRYY YKD-HVFFOOALPAY WREVAVEDSSSPHEVRLLIE
A.thaliana LAQEAKAFYGYRDSENAOLTSHHMQTHASTEPFY TATHRAL SVLAPYFKLLEPHFROTMINA, ARQTLINGHGIFELTVFPSKYANENSSF T YKNHNTFPOQRL PRELKXRENAYEDPERPHEL RLRIK
Consensus  vigh AR vaVHD, et | S ETHWIEPFYTaThRALSYLHPShLL . PHAROTHin NalRRY, L HaGG 1 €, TWF pskifimeliSaw T K, Fpilal Patl wWiGnavellpssPhgvRlile
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BLO2F12  DYPYASDGLALHATEGHYTEYLAYYYPMIGYL RADVEL CANKKERREVCHRAL KDAPYUPXHO TYREL VKALT TTINIRSALHARYAF GGYPYRGYLPRRPSYSRKPHPAPSSDE YRELERKPEKYFYR
rice  DYPYRNDGLAVCTPEEQHATEYLATYYPHDGYLOGDREL QAN YRE GHGD K OATI ENK TRV ACRT LKL GSALARVHE GRYPYRGYL PARPSVSRRANPEPGTKE YOEL AROPEKYFUR
harley DYPYRRDGE ATHHATEGYYSEYLATYYPH G OGO TE A TREVEHGILKDAPIGIP KA SYPEL KA TT ITW T GSRLHRRYRF GOYPYRGFL PRRP TYSRRRHPEPGTEE YRELERDPERRF TH
potato  DYPYRVORLE THSAIKSHYTDYCSFYYGSDEETLKOKEL GRMNKEL REVEHBEKKNEPHAPERE TPGEL IDSC TTITHIRSALHAAVNE GOTPYAGSLPNRP TYSRRF HPEPGTPEYEELKRNPOKRFLK
tonato  DYPYRYOGLEIHSAIKSHYTOYCSFYYESGEETLKONEL QRHNKEL REVEHRDKKNEPIPEXE TP QEL TDSC T TTIHERSAL BRRVRF GUYPYAGYLPARP TV SRRFHPEPGTPEYEELKRNFIKAFLK
A,thaliana  DYPYRYDGLEVHYRIESRYRDY IFLFYKTEED QTDTELGRHNKE YREEGHEDKKSEPHNPKHQTREEL VESC TLITHVRSALIRRYRFGUTPYAGYL PHRPTISROYMPYENTPEFEELEKHPDRVALK
Consensus  OYPYAWDGH alw, aleqwt &¥1a, MYpneviq, B, EIQRRKKE  REVGHgDkKdaphHPeliabv, HlvkaltbITNtaSALHARYHE GUIPRGEL PRRPL | SR Pepat pEAetL ernPdkaF Lk
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SC02E12  TITSRORL YOI SLLETL S HESBE VYL GO0 TN LAKEAF KRF GARL TETERYVTHRADPRLKRRGPREFEY TLLYPRTSOTKEDRRGITAKGIPNSIST
eice TTTKOMORTVGISLLEXL SKHSSOE YL GRRDTPENT SUAKR ERF KRF GARL TETESRYYRANKEPHRKNRYGP TRFPY TLL YPHT SO KEDRAGL SAREIFHSTST
barley TITSUTGTIIGVSLLEV SKHSSOEL YLGQRDTPENTSDPKRL EVEKRF SORLVE TESKS VEHNHIPELKRRKGPRKFP YN L YPHT SOHKEARAGL TRKGIPHSIST
potato  TLTAGLGTLLGYSLYETLSRHTTIETYL GORE SPENTKDKEPLRAFORF BKKLT0TEKUTTQRNEENTL TRSGPYHAYYTL LFPTSE ~enn~~GEL TGKGIPSVST -
tomato  TTTAQLOTLLAYSLYETL SRHTTOETYLGURESPENTKDKEPLARFDRF GKKLTTEKUTIORNGUREL THRSGPYNRFYTLLFPTSEenenmGELTGEIPKSVS
f,thaliana TTFAQLQTLLGISLIER STHOSOE VY] GQRBSKENAREKERLERFERF GEKVKETEXNIDERRODETL KNRTGL YKV TLLFPSSEmanmmn BV TGRAIPRSVSL
Consensus  TITaQlQELLG!SLEILS NsOEWYLOMR éspbit s kealoakrFe pILATEK, lv.rH,Dp, LR, GpvnfPTtLL EPnse, , .. .alLLaKGIPHSIST

Fig. 2. Alignment of the deduced amino acid sequences of Zea mays Lox and other plant Lox proteins. 6CO2E12; Zea mays, AF
271894, rice; L-2, X64396, barley; Lox-1, 135931, potato; X79107, tomato; U09026, A.thaliana; Lox1, L04637, Gaps (-) were
introduced to maximize alignment, i; anyone of I, V, $; anyone of L, M, %; anyone of F, Y, #; anyone of N, D, Q, E, Z.

linoleic acid or linolenic acid into corresponding hydroperoxy enzymes participate in senescence and the response to
derivatives. Accumulated evidence indicates that Lox pathogens, wounding and plant growth regulators, such as
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jasmonic acid (Vick and Zimmerman, 1987; Siedow, 1991)
and abscisic acid (Creelman et al., 1992). Jasmonic acid and/
or methyl jasmonate has been proposed to play a role in the
response to pathogens and wounding by inducing the
expression of several genes (Farmer and Ryan, 1992;
Reinbothe et al, 1994), including proteinase inhibitors,
vegetative storage proteins, and Lox enzymes. These results
suggest that the regulation of the Lox gene expression is
controlled by jasmonic acid, and may be an important step in
providing putative octadecanoid signaling molecules for the
response to stress in plants. A number of Lox enzymes have
been identified in various plants (Siedow, 1991), including
maize (Jensen et al., 1997). Several Lox genes have been
isolated and characterized.

In an effort to clarify the effect of methyl jasmonate on the
Lox gene expression, the GenBank database was searched for
maize Lox sequences; this resulted in three putative Lox
clones from the University of Missouri-Columbia Clone
Distribution Center. Total RNA was prepared from wounded
maize seedlings and hybridized with each of three putative 1.3
kb Lox gene fragments as a probe. Only one {pZLl/
LOX(6C02E12)} of the three Lox genes strongly hybridized
with total RNA prepared from wounded maize seedlings. The
induction of the 6CO2E12 Lox gene expression by methyl
jasmonate was also confirmed. The 6CO2E12 clone was
sequenced (Fig. 1) and registered in the GenBank (Accession
no. AF271894). The Lox gene consisted of 2,622 nucleotides
encoding a polypeptide of 873 amino acids with a calculated
molecular mass of 96 kDa. The deduced amino acid sequence
(Fig. 2) of the gene contained four representative conserved
regions of Lox. Six histidines, and one isoleucine that is
known to be responsible for iron binding, were also found.
The amino acid sequence showed from a 75% to 52% identity
with those of the LoxI gene family, and represented the
highest sequence homology with rice Lox (L-2), exhibiting a
75% identity. On the basis of the sequence homology, the Lox
gene was classified as a member of the Lox] gene family.
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