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Figure 1-1 The stalk-rot symptoms caused by Colletotrichum higginsianum on Brassica and Arabidopsis

g, ey, BRSO RN, BN R ZE, PR RS, HiE0.5~
3 mm, HERSEERST K, DU, ARREEER, AL C. higginsianum 38 H
VAT 22 VR Bits SR A L vh M AERS R 7 LB SRR, AR AL T XU K Rk A
%, WEW3~5d, KR, JSAEWMRSIE o A T T PR e . — B 2ty
SERAR I 2 Bt I, JERGE DG 22 1 SR O B o B e A 0 S BE R, TR
o R R DU 52 T O A A i B R K OB 2 D R ol e R A 5

(Z) S miEnR

C. higginsianum 4G TEE L L HA IS AW AT EEY 1
T, BRI R YO 5 A RIS 0 R WA R A B ERHZ —, Sl
FH PR S AR R T R AR RIE X AR R O i X LA B R
W], SEC R T ARG B 77 e, S0 8 B A T kim0 . H AT, [
PN T B E TR [ 20 A3 0 B B T B B AR X R . 220, )1 KT
A B, (H R b X 2 A 4 B A DLARGE

BN 701 S 719,37 0 3 LA DA

(—) R4

i pIHR W 206, BV, AR, oA, B 25~42 pm, #HE
THERKT, BWA, Bk BB LE, 80, EHe, Tom@R, B8R, EHH
WK, A 1~3 DR, 48~70 pm x3~5 pm, SHAfFREDURAS, HEHETE, L@, 3
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M, R, K/h9~16 pm x4 ~5 pm; TG E, [RETE . M, K/ 13~18 pm X
3~5.5 pm, A 1~2 NhER ( l’iﬂ 1-2),

B 12 FEHRERS LTI EBRSEE S
Figure 1-2 Morphological characteristics of spores and appresoria in C. higginsianum

ZOtF RMBIMEE, R LI NLDH7 77 18 h 5 BT i 2 WS B E b &, bR N
10 mm, BSR hy O 28 A i1 B 0T BT WM 09 A s 75 3 s IR AS s v . oA B e 3 Ak B 5 i,
Bk b, B, R Tl ROE R AR E. C, ﬂfn LT SR B EE, R A PR 2 ) LA AR
o ERMEHEURSAMI A R AR O AR L. B I TOU s, ) TOURP A O 20 JoBR . 8 1 FH 8 1 2 O ) i D 40 T e

f»i‘@a‘l.ﬁ(?’sﬁﬁ% Sk B a8 o @ LR BB — SRR A R JRERE . AR RN 2 mm
(A) Light micrographs showing the monolayer of darkly melanized appressoria formed on a polystyrene Petri dish after incuba-
tion for 18 h. Bars, 10 mm. Germinated conidia appear empty and are clearly septate (asterisks). Immature ( nonmelanized)
appressoria are very infrequent (arrowheads). (B) Conidium germinates and forms melanised appressorium. ( C) Scanning e-
lectron micrograph showing fragments of mature appressoria remaining attached to the surface of a polystyrene Petri dish after
mechanical disruption by seraping. The upper, domed part of the cell has been removed, revealing the presence of a penetra-
tion pore in the basal cell wall attached to the substratum. The pore is surrounded by an annular wall thickening ( arrows ).

Bar, 2 mm.

(=) o ZEHbfr
ficH Ainsworth (1973) 4328 248, 1% & T2 %01 1 W' ] ( Deuteromycotina ) i 1 44

( Coelomycetes ) 2 4% 41 [ ( Melanconiales ) 22 £ #f1 F} ( Melanconiaceae ) 7 JH i# J& ( Colletotri-

chum) .

T WpHE e N TR R EE TR, HEZ24E KNEGERE R 25 C, fFEEK
I AP . S TR T A AE S B3R . BT UL CE BB LA . BUR
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PERT LA SR, (LR UM BT S5 B T AR e L K
ORI S, PRI IRIA(E LA, R T WREAT, AT KA, A
AW RAR RS ERE A, 23~5 KM AMENT &R, B, R % 1 T
SO, LA 0 S 5 R M

B R WA — MR R AR T, UL T A &P ST,
DRI AE R KA, SR ORI 2L AT, ST B
EREANG, TR — AR KRPIE L. I, A A
FEAN, T2 BRI E R EORTR . BUR, (5 20 L4
HIUE B2, YRS B AN, eI, R AR A AIE R
AN, SO, A AR SRR JR A A R (I 13) o R DL A U s A
HO PRI SRF T A, SRR R T R CHEEAR, BT, AL Pk 5
RERA, WIS ENR, FEHEATRRY, B2 KIRIEY 26~30 C, K38 C,
B 10 °C 5 WAL PATR T, RPEARPA A TR T % SO A2 K

My

H13 #FEFREREEFESS

Figure 1-3 Life cycle of C. higginsianum

SR A S E AL AR P AERAE R WA, B — R FRE S AL, O ey b A Tl W LB 18 i

[EJ1. RASTEARGER LRI, (£ SHY BNV B, BRTE R — D IE R A # 22 (PH) , — IR
- WHERZ RPN . Z IR AR PSR EIRBN B, P2 A T 22 (SH) S W B e 30 1 2 40 M ] 3205 14 79 YO B

PEEHE, BIANEAROEMM . RRKFERIE(S) A fL 7 8 p = A ar AR FL 7, T 4 6 0 T LA e 3R 7 &

FHY A TR A IIRE , JF i MIRFE R T AL

A conidium (C) germinates on the plant surface, forms a short germ tube and differentiates an appressorium (A) in which

the turgour pressure required for penetration is generated. A penetration peg penetrates the host epidermal cell directly. In the

initial stage of the interaction, C. higginsianum forms a biotrophic primary hypha (PH) restricted to the first penetrated epi-

dermal cell. The fungus then switches to a necrotrophic mode of growth, when long secondary hyphae (SH) grow extensively

within and between host cells. C. higginsianum reproduces asexually by the production of conidia from acervuli containing

melanised hair-like setae (S) which breach the cuticle and the host cell wall and erupt onto the surface of the dead tissue.
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Figure 14 Infection process of C. higginsianum
SP. AP, PH. SH M5 N A &N /T A, #IEMZ, WoERZ. A, ik B, R,
SP, AP, PH and SH is spore, appressorium, biotrophic primary hyphae and necrotrophic secondary hyphae, respectively.
A, Overall; B, Local.
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Figure 1-5 Infection on Arabidopsis process of C. higginsianum.
BRI AR (a) fEME R I AL F B R E iR R AMIB . C R ar 40 T, A RoRBEE . AR S pm.,
WAEFRETBL: (b) FIHIHOL IR M OB AR i 52 5 T i e T4 I ) 26 o 2, L) BB AT PENT-GFP $Ric ity 7
FHLUTM . PH AWM 2, A RN, #F k3 mar BALBURNE, SRS pm. (o) 25148 i BTS00 24 1
27 B0 SR AR IR T PR TR . VR, PC iéfx‘#ﬁ%ﬂ M, AR 2 pm (d) J&Ce) B RERBCR B, B
AME MR AL RS, WA A BER (i k) SR TH 22 IR BE S SR 0 . AT R0 1) F2EIE NSk ), A S (e 1
AN A B T R AL LS ARTTRL(P) PW JI R MMIRE . BRRCR SO0 nm. (e) B8, W12 5504
KRIEARP N RSN A FRHEN, PHRRWAEEZ, PRONS wm,
SUARE FRBBL: (1) Zed- 4 o BEAR AT (038 1ok 43 U0 ¥ 40 A 9 22 7 A SRR 8 R I A DR 2 BT (5 ) o 5 Sk BT 0% g 32 ke
AR AN A BTE BN . AR ROA S, (g) BRIRKIZE T 22 B MO0 . 22REH 22 (SH) o F7RCH 10
PR B (h) NBEAH BRI A A A A 4, (R ARG, S PR e 7 (B ) . S &
ABRERAHIRIE, CFRBRIPEM T, COFKRIAM T, FARN 10 pm,
Germination; (a) Conidia (C) germinating on the leaf surface to form melanised appressoria (A). Bar = 5 pm.
Biotrophic phase: (b) Confocal micrograph showing epidermal cell penetrated by young primary hypha ( PH) surrounded by an
intact host plasma membrane (arrow head) labelled with PENI-GFP. Bar = 5 pm. (¢) TEM cross-section through young primary
hypha surrounded by intact plant cytoplasm (PC). V, vacuole. Bar = 2 um. (d) Enlargement from (¢) showing appressorial
penetration pore (asterisk). The inner wall layer of the appressorium (arrows) is continuous with the pentration hypha cell wall.
Note downward deformation of plant cuticle (arrowheads) and papilla (P) deposited by host cell at fungal entry site. PW = plant
cell wall. Bar = 500 hm. (e) Mature, fully expanded primary hypha inside epidermal cell. Bar = 5 pm.
Necrotrophic phase: (f) TEM section through vacuolated primary hyphae producing necrotrophic secondary hypha (asterisk ). Cy-
toplasm of the infected cell is disrupted (arrow). Bar = 5 pum. (g) Thin, filamentous secondary hyphae ( SH) emerging from
bulbous primary hyphae. Bar = 10 pm.
Sporulation: (h) Acervuli erupting from surface of dead tissue comprise melanised setac (S) , conidiophores ( Co) and asexual

spores (conidia, C). Bar = 10 pm.



-5 HeFRERNHRER

HH R T BRI A AR H Y, —eSsd AR N s iR . M
JERE . RACHE . AAEEMEEORHE T, BORA AR e SN, AT AESL BT
AEXFR . FET X B R LA Y RS SR, C W% R B EA M E SR
TR A S BRI B S B R AR e s R AT R B, AR I (€. gloeospori-
oides ) fERZ YA AF FAHINS , BT RPN R Y RugHe A nI id g Fir BA P AR X, Rk
Mis, fEfRiginsEit B 15 ( Medicago sativa) . £ WHREAE & ( Stylosanthes guianensis) . 7§
RFEAERE (Stylosanthes scabra) SEAHPIIT , LA M N 2 5 TR BY A7 A GE BRI AE R S ik
W FKAJK( Carica papaya) . 57 5% ( Muscadinia rotundifolia) . %L ( Persea americana ) 5§
PP, 2B 2 T e R T T (E 4R Y i WK JR ( Citrus spp. ) . A R
( Stylosanthes spp. ) KT, W4 B b 3R AP R e 07 K010 SR, Xt T [l Jd F 0 1R
WA SRR S, MARLHEA R RPN EGE, AR T4 RE— LW,
SRR A AT, N R A FR R e O A B 2R,
B, TRAFEHTIZ A 7E A5 e a7 vt DG B i) D i A o S i e A S R S

. Bk A

HRAE B Ja rh A (Rl L R AR DR S S K, RN Z 18] Y 23 JE R AE 25 57 LBV, M
T35 B % B AE 43 26 5 Ry DRI o 6] P A2 38 o) o A T 1) 68 8 32 LAME G ) TR 285 5 o hy ik
fff, FF45A rDNA RSP BEIX (rDNA ITS) MIBEHLY 1 DNA 2854 (RAPD) 5847 A )2
AT TS X P AR T 5 ) T 2 T T 14 Al B 2 I A 5 4% O R A T 43 #
M\ NCBI( National Center for Biotechnology Information, http: //www. ncbi. nlm. nih. gov) H1{#
FJHH B rDNA ITS J751, JLik15 239 &, HoULIRMIIHE T & PR, H 114
%, HRABRAIRIERE (C. acutatum)24 %%, w5 ( P4 JRN) RIHE I ( C. orbiculare) 18 2%,
FIH] ClusterW 1.8 Fl MEGA 4. 0 A /p B (4 X SLHEA 700280 70, W 1) — Ja 9 AN [m) FL 1A
ZIARG TR, B RXS I B AR A R F D EC BT 35, BR AR T 1TS Bdi 7
BT AN (] L 1R 22 (] R 2% OC R Ah, R iy B T A I Bt . AT REAS B O HE A Y &5
. FIRE, BUAFIE ITS, ACT, CHS-1, TUB2, HIS3 553 PR X} 55 & o 27 4> O
TFIEBAE R R, T 2O R AR A%, SRERESHRIERS C. fus-
cum . C. tabacum . C. destructivum . C. linicola 34X 2% (| 1-6) .,

HAT, 2R RS T A PR FL A o R 0F 98 2 R Al — S B0 a4 FAric 2
R Z 4 Tk [ AN R Rl b G (5 5 30 7 T ARG BRI R R IESE . B C. higgin-
sianum , C. graminicola 4= 5EPALLIF 9 B, R itk — 45 TT J R A 11 I BL 1 20 2K T 92 42
T BRI B, GBS C. higginsianum 5 A5 R 8 FR P B-TOE R
A G E A5 58+ A 1 ( Regulators of G-protein Signaling, RGS) (4347, Wi C. higgin-
sianum 5 HAMIRIE A )@ i1 C. graminicola , C. orbiculare S ZIEGE N AT LMER
SIE A i DX AR B AR IS AR, R, RGS fE Bk Fr A i I i R A — &
(3 (2 B B 2 S b, 4RI RGS W] LUARE S B I 1A J JL 1 73 K i pmic ik IR, esh, @t xt C
higginsianum . C. graminicola H1(1) 14-3-3 2 (/¥ 504347244, W C. gloeosporioides 5 C.




FEFRER C EHESERLHREXERENERFESN

Mapping and bioinformatics analysis on G protein signaling pathway related protein of Colletotrichum higginsianum

graminicola, C. higginsianum FE4¢5 2B, AT LI R/ S5 1 8 X 391 F oA B0 0 b
R, RFIEF, 14-3-3 768 N CEA — @ (e I B 2= T, HEIZ 8 A B gt 3k At n)
DIE R I T R B B bR 6 N . Rl oA g SR xS F ik — 26 JF & LR SF (5 5 56 S
AR T 0 B RE Ry R AE v T o AR iC SR R E 5T, DA BT JR e T A e L 1 11 0 i 9
RO T EEMHES

C. higginsianum IMI 349063
1008 C. higginsianum MAFF 305638

graminicola clade

dematium clade

acutatum clade

boninense clade

gloeosporioides clade

orbiculare clade

= 50 changes

16 REFEBREEENEEXRM
Figure 1-6 Phylogeny of Colletotrichum species
2 T 70% [¥) Bootstrap 5% (500 B &) 7695 M AME LA /R . S B4 ( Monilochaetes infuscans ) 1 AN REA

Bootstrap support values (500 replicates) above 70 % are shown at the nodes. Monilochaetes infuscans was used as an outgroup.
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