[ R S U PRA 5V 245 5721 Research Bulletin of KDARES Vol.24(2)

AR BRI EERE

§acs Ty

mE
e ] (Colletotrichum spp) P SREEFHER BRI R BlAee A

HoB o ) C. lagenarium o fop s B e R A S 2 AT 0 7 AT R RAE
MR 2 fReg 0 i s F AL ﬁﬁ‘«P\ YR o e BUEARLET A G2 BIFE
AR A S AR = A iR AR A5 ¥ e (appressorium) ™ %

4 %44 (infectionpeg)iz » F A 44 o P BB ZFFRY gL A
ﬁi%ﬂ%lam#?mﬁﬁﬁmﬁvv AER o B BEFRE
B (C. trifolii) 4 ¥ X g 3£ % ¢ protein kinase © # 5 LIPK
(lipid-induced protein kinase) e 5 d R Flp3gk 2 Fo 2% 2 1 (2 LIPK & B
:}?5 ﬁlﬁ%?é ek i 5 B Mo pu o}, ér_ﬁkl:/_‘e,:)% ?ﬁx}:ﬂ’b eiE A7 7 mitogen-activated
protein kinase (MAP kinase) & § #4428 ¥ &2 5pF e 4 - 2 70 o ef N R
& (C. lagenarium) # ¢ 3 7 & MAP kinase #AE:u% B 2 Rofii * 7
B & w5 Mafl 2 Cmk1 >0 58 2 Mlewﬁw&ﬁvJHXE*“+ﬁ a
FREHRDL A T2 F RV 3 ke T oo f @A Ee o m Cmkl eh
FHRA AT D Cmkl 2R AR ﬁm%?<dﬁfw@whﬁu4ﬁdmgmi
7 oCmkl REHRNA 2 I EZHFT > RIGd] J efEA NPT v AR
BE a4 Z8% ,&;ﬁ 43’“‘,% 7d Cmkl Az B ek o ¥ o x%\' HT A
hig ST OB F 03 T A o & Yamauchi ¥ 4 & 2004 £ Ry P g
7 % d adenylate cyclase gene (Cacl) ¥ cyclic AMP (cAMP) 3 i protein
hmmA@muLag@ﬁ,a%@ﬁ@@@iﬁéfﬁﬁmogmﬁ%ﬁ
S FRA AL BRFARTSRIGFRNFALRS FI SRR s
# O R FePCstl A %2 ¥ & jkm T #(C. Imdemuthlanum)mCIPLSl & 7]

ﬁrﬂf@mu¢?ﬁﬂ$(mm Cstl # CIPLSL % ik ehk # F7v A 4
B4R B E o Lk ﬁ#%»%fﬁﬁoé@éﬁﬁﬁﬂ’ﬂﬂﬁ
BRARAL BASRAFL K HFCRUAL DS RFAHHT
IRz > Vo iR E R A e b AR B F] S ;ﬁuq‘%r‘mé_i liib
FrigmdaFL2 p e
MA4EsF ¢ ROB i F) ~ MAPKkinase ~ it F e~ A4

A »ﬁ

FaRFRFAGHET 2 EFE R TR LI
E mail: yuchu@mail.kdais. gov.tw)



[ R S U PRA 5V 245 5721 Research Bulletin of KDARES Vol.24(2)

—_—
(=}

A

}?515? Sd A4+ (condia)ZfJF L5y - M ELEFLG

& m‘}bﬁ s GlACYE S B T~ Y F %8 A 1Y (appressorium formation) ~ &
)\é’!‘__’fqu\;}4 f)%_%,% Bl '%_Q _gg mﬂ-}'}‘% 3 ];1.&‘_’-!]1»% N L}b 17 ~ KI‘]"E”@’&\ fL ]:E

4 (infection peg)sha) & 2 i 1 R F A I 5 E0Y e 5 n i
A TRFEApI o ok B P - BIRL & 20T #4,“ =58 }?5}%, .‘.;, e
RAFL ﬁ#oiﬁ%ﬁkwﬁimqmp,%4%3ﬂ45ﬁﬁgiﬁi
TR LR ok i f'@fj'i‘]’)?‘ﬁﬁ’ B ?ﬁl}‘;#;@ﬁixiﬁm%t R A E &
AR A Atk
PRTATER AR R TR R L - o L FR R B R RS PR S

R ek ?—ﬁLJﬁS/%"F*i%rﬂmx'*’ B A AL B ehig [T
P R E B MR o b4r 2§ & ehd & = s glyoxylate
Ja % 11 2 non-ribosomal peptide synthesis G150 pog 1712 e ER R A
W ol 2 L B4 bR }f%ﬁ% P PRES T GOMRE BRI 3 i ARd AR
BFOFRE o fek #(Magnaporthe grisea) = &> d 3+ p a2 7 fEfEE
PR R EAE R AL L BRI T RIHF L i Y
AR RAEHNR S o FRRATNET LAY BA SRR P
““i«f?fe’-%‘bffap«c‘]t’ 24 FA AR TR R MR R T RS AT 2 Fla g R
S TR F A EAHBMARE I P i FEH o

RAMRBXIRE:ER

ﬁ{f}_‘a_:}?a #(Colletotrichum spp.)¥ i & 3% 5 £ & ¥4 m)l%i“;‘ v sldetE o de
f%ﬁ°ﬁﬁ@mp&4ﬁ#m@% :Ama’ﬁwé»4w4§?~
q‘-g”é"? ® o #5224 % (melanin) > u& o ERe AL BLE (mfectlon
peg) i&m RABFLLAAE »fme o APV g d AR FIRE LRE G
ﬁ%mim%ﬂ’%m@$_¢ﬁ%wm%wmﬁ%w#mw~@%ﬁﬂﬁ

6%%—j9ﬁ4ﬂﬁ%wwimé%c
Zyp R d F 2 mARp & SRV VSRR I S A AR
# B—(3,4,d1hydroxyphenyl) alamne (DOPA) melanin (#72 g tyrosine)

[

y-glutaminyl-4-hydroxybenzene (GHB) ; #7# p catechol £ catechol melanin %

@ d pentaketide & /= & # ¢ dihydroxynaphthalene (DHN) melanin @ - # ¢ >
,,:;_r} DHN Z #wdffm 2 £ 22 ¢ g it EF2 6279 223181
Eoos RAEFIAIREFDRE I 4 & 24T - DHN melamn A ho
polyketide pathway > 3%8:/T 5 fEF 47 = ~ £ & 2 SR T2 - » RS A



[ R S U PRA 5V 245 5721 Research Bulletin of KDARES Vol.24(2)

o3 PR (COYE ~ fE PR & vJ((HZO)%’a 7k & X iFr g o4
monosaccharides> ¥ (5 — i@t B & i35 = polyketide p* B4 /5 2 %% i§ 4240 (]
1) : monosaccharides = pyruvic acid =acetic acid (acetyl CoA) = % acetyl CoA
carboxylase it =malonic acid (malonyl CoA)= % polyketide synthase
(PKSs) fiLit 24 polyketides o % 4o 4+ 2 # » polyketide 7 3 & % ‘w7
LD RB Y - B e B R S RIEE ALl b
14 > |4 antibiotic 2 toxin % > 2 & d ¢ ﬁ&%ﬁﬁ](reactive acetyl groups) #7#&
A28 Melanin 4 & S pL/@2 B2 £.4 PKSs # malonyl-CoA & & %
1,3,6,8- trihydroxynaphthalene (1,3,6,8-THN)® » & & reductase #. 1* & #
scytalone > scytalone % dehydratase {72 -k ¥ J& (dehydration) s > 2 4 1,3,8-
trihydroxynaphthalene (1,3,8-DHN)> 1,3,8-DHN £ 5 d reductase (7:B & & & A
4 vermelone ° vermelone * 5 2 K F B {6 = % melanin 7% 4% f-
1,8-dihydroxynaphthalene (1,8-DHN) > & ¢ 1,8-DHN ¥ &c d laccase ¥ * {s £
& & & (polymerization) @ 2j = melanin 19
5x Malonyl CoA

OH OH
Reductase Dehydratase
reductlon dehydratlon
Ho/
1,3,6,8-THN Scytalone 1,3,8-THN
Reductase
l reduction
Laccase (?7) OH OH Dehydratase
oxidation dehydratlon
Melanin @ <+—
1,8-DHN Vermelone

B 1. dihydroxynaphthalene (DHN) 2 ¢ % (DHN melanin)2_ 4 & = §& &

Fig. 1. The synthesis pathway of dihydroxynaphthalene melanin (DHN melanin)
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Fig. 2. Five MAP kinase pathways in Saccharomyces cerevisiae
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Fig. 3. Conidial germination and appressorium formation of cmk1 mutants. Conidia of
the wild-type 104-T and Demkl strain DCM1 were incubated on host cucumber

cotyledons and a glass surface at 24°C for 12 h. A, appressorium; C, conidium;
G, germ tube

M4 CMKLAF: REFBARS# AEF 20 L FF o n 23 Rgppags
T ER R RER AT L R(104-T)i s & R o 2fd
Fth4rT A, ectopic integration transformant DCM2; leaf B, cmkl::Hph
transformant DCM1; leaf C, CMK1-introduced transformant of DCM1, RCM1

Fig. 4. CMK1 is required for pathogenicity on cucumber leaves. Conidial suspensions
of tested strains were spotted on right half of detached cucumber leaves. A,
ectopic integration transformant DCM2; leaf B, cmkl::Hph transformant
DCMI; leaf C, CMK1-introduced transformant of DCM1, RCM1
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Fig. 5. The Colletotrichum lagenarium MAPK gene MAF1 related to Saccharomyces

cerevisiae MPK1. Mafl: Colletotrichum lagenarium ~ Mpkl: Saccharomyces
cerevisiae ~ Mpsl: Magnaporthe grisea
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104-T DMAS

B 6. 104-T % Colletotrichum lagenarium #¥ 4 tx » DMAS % MAF1

R %k 24°C ¢ 3 % 3% potato-dextrose agar ¥ & & 14 %

Fig. 6. Colony morphology of the wild-type strain 104-T and mafl/\

strain DMAS incubated on potato-dextrose agar plates at 24°C
for 14 days
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