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Exserohilum turcicum
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Exserohilum turcicum
Fungase Funcelase Novozyme Glucanex
Driselase Uskizyme Kitalase 7

Kitalase + Glucanex + Driselase

Kitalase + Glucanex  Kitalase + Uskizyme

pAN71 E . turcicum  Exserohium

Exserohilum turcicum

Q93 A 1000-3061 2003 03-0364-04

Exserohilum turcicum Passerini Leonard et Suggs 10g glucose/L
1.2
4 1 3-glucanase Fungase

Nagase Biochemical — Funcelase Yakult Honsha ~ Novozyme

46 7 4 Novo Nordisk Denmark  Glucanex Novo Nordisk Denmark
3 B-glucuronidase Driselase Kyowa Hakko  Uskizyme
Wako Junyaku  Kitalase Wako Junyaku
. 3mlL 25°C 200r/min 16 ~ 24h
Magnaporthe grisea Ustilago maydis M. 30mL 18 ~ 24h
grisea "B B wrcicum Osmotic stabilizer
0.7mol/L. 0. Immol/L CaCl, 2 2
E . turcicum
E. turcicum 10 20  40mg/mL 28C 1~
3h 20pm
1
STC 1.2mol/L Sorbitol  10mmol/L Tris-
L1 E. turcicum HClpH 7.5 10 mmol/L CaCl, 2 1x 10°
5 MY L
DQ GG CBIl CBI-2 1.3
CM gL 1.5 Ca NO; ,» 4H,0 0.5 MgSO,; 7H,0 CB I pANT71
0.5 KCl 0.03 KH,PO, 1 tryptone 1 yeast extract 10 glucose pCBI1004  pHPT31 pAN7I pUCI8  6.5kb
Vs 180mL Vg juice 2g CaCO, VsTY g E.coli  hygromycin B phosphate dehydrogenase
tryptone 1g yeast extract /1000mL Vy PD 200g Aspergillus nidulance  glyceraldehyde 3-phosphate dehydroge-
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3 Exserohilum turcicum 365

nase " pCB1004 pHPT311  pAN71
A. nidulans  triptophan synthase

Neurospora crassa  histidinol dehydrogenase

AATCGGTCAATACACTACATGGCG 3" HPT1030
PCR

Vollmer Yanfsky B
50puL DNA  100pL E. turcicum
10°  /mL 30pg DNA  Hindll
20 50 100 u
50pL 100pL
turcicum DNA

PEG 60% W/V polyethylene glycol in STC pH 7.5

20min 35001/ min
300uL STC

tone 1 yeast extract

g/L

24 ~ 48h

DNA

10mL

1 tryptone 1 yeast extract
80pg/mL hygromycin B

Smin
10mL
10 sucrose 15 agar

100pg/mL hygromycin B

g/L

15 agar

CM

hygromycin B phosphate dehydrogenase

5" CCGTCAACCAAGCTCTGATAGAG 3" HPT630

E . turcicum

2
2.1 E. turcicum
E . turcicum
7 MY DQ GG CBII
CBl-2 5 Kitalase
CBTI 5.75 x 10° ~
7.93x10°  /mL 6
0~2.4x10" /mL
1 K+G+D
1 K+G K+U K+G+U CBII
3
MY 4
MY
DQ GG
CBI-2 CBII

Table 1 Effect of enzyme combination on the isolation frequency of protoplast in E. turcicum

Enzyme Strain
combination ™ MY DQ GG CBII CBI -2

K+ Fg 1x10* 1x10* 7 x 10* 9.2 x 10° 4.8x10°
K+N 0 0 1x 10* 1.46 x 10° 2x 10
K+G 0 1.55x 10° 1.2x10° 1.065 x 107 1.3x10°
K+U 0 4x10* 1.1x10° 5.83x 10° 4x10*
K+ Fe 0 2.2x10° 1x10* 4.5%10° 1 x10*
K+D 4.4%10° 3.2x10° 1.2x10° 1.52%x10° 7% 10*
D+ Fg 0 3x 10* 1.0x 10° 2.4x10° 3.5 10°
D+N 0 1 x10* 1x10* 8 x 10* 4.3%x10°
D+G 0 0 8 x 10* 2.8x10° 2.6x 10°
D+U 0 0 4% 10 3.2x10° 1.1x10°
D+ Fe 0 04 0 6x 10* 3x10*
U+ Fg 0 0 0 3 x 10* 4% 10*
U+N 0 0 0 0 2x10*
U+G 0 1x10* 0 0 2.7% 10°
U+ Fe 0 0 0 0 2.2x10°
K+Fg+N 0 0 1.0x10° 3.6x 10° 0
K+Fg+G 0 3 x 10* 1.2x10° 4.2x10° 1x10*
K+Fg+U 8.3x 10° 1.0x 10° 1.8x 10° 7.1x10° 4.5%10°
K+ Fg+ Fe 2 5.3x10° 9 x 10* 1.72 x 10° 4.4x10°
K+N+G 0 0 3x10* 4.0x10° 1.2x10°
K+N+U 0 1x10* 0 4.4%x10° 0

K+ N+ Fe 0 1x10* 3x10* 5.6x10° 2% 10*
K+G+U 1.0x 10° 7.1%x10° 2.1x10° 5.5x% 10° 0
K+U+D 0 7.1x10° 3.4x10° 4.72 % 10° 1.2x10°
K+G+D 1.7 x 10° 1.42 % 10° 1.44 x 10° 1.662 x 107 4 x 10*

“ Fungase Funcelase Novozyme Glucanex Driselase Uskizyme and Kitalase are abbreviated as Fg Fc N G D U and K respectively.

** Each v sprensents the average of two experiments. The concentration of .
ach value reprensents the average of two experiments e concentra lon@ Eﬁr{gﬁe M%% FREATIRE S
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2.2 CBI-2 Vg
2 CM 10 ~ 100
CB MY DQ GG
I K+D Vs K+D CM 10°/mL
Vi CBII 10
K+G CM
2 E. turcicum
Table 2 Effect of medium on the isolation frequency of protoplast in E. turcicum
Enzyme CBII CBI-2
Combination CM Vg Vs TY PD CM Vs Vs TY PD
K+D” 18277 1168 533 100 8 566 20 5
K+ G 1718 712 466 179 24 358 12 16
K+U 700 451 216 126 36 316 28 1
K+G+D 1900 1440 375 416 52 895 144 28 x 10*
" Abbreviation is the same as that of table 1. ™" Each value represents the average of three experiments. The concentration of enzyme was 20mg/mL.
2.3 3 E. turcicum
20mg/mL Table 3 Effect of REMI and circular plasmid on the
10mg/mL 70% 40mg/ transformation frequency in E. turcicum
mL REMI  Linearized plasmid + Hind[ll u/mlL Circular
T Plasmid
20me/ml. #nin 200" 50u 100u plasmid
th th PANT71 14*7 0 0 158
PCB1004 0 0 0 0
2.4 PHPT311 0 0 0 0
DNA  Restriction enzyme-mediated intergra- B i . i i
Amount of enzyme. ** No. of transformation/10” protoplast. Each val-
tion REMI pAN71 pCB1004 . . . . .
ue represents the average of three experiments. The strain used in experiment
pHPT311  E. turcicum pCB1004 was CBII .
pHPT311 E. turcicum 3
pAN71  hygromycin B phosphate dehydrogenase
E. turcicum Hyg"
Hind|ll
DNA REMI 3 925bp —»
HPT630  HPT1030 0.4kb
CBII
1
E. 1 E. turcicum PCR
turcicum Fig.1 PCR analysis of transformants of E . turcicum Plasmid
Fungase Funcelase Novozyme Glucanex Driselase pAN71 was used. Primer pair was HPT 1030 and HPT 630.
Uskizyme E . turcicum A.Marker ADNA digestd with Sty 1 B.CBIIl
E. turcicum Glucanex + C.pAN71 D and E. Transformants
Kitalase Glucanex + Kitalase + Driselase
1 x 10" /mL 20% ~ 50%
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Protoplast Isolation and Transformation of Exserohilum turcicum
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Abstract Northern corn leaf blight caused by the fungus Exserohirum turcicum Pass. Leonard and Suggs  is one of the ma-
jor diseases in most corn-growing areas of the world. Research on gene tagging of E. turcicum has been limited due to the lack
of an efficient transformation system. Since E. turcicum produces and accumulates melamin in cell walls during vegetative
growth it is difficult to efficiently isolate its protoplast. To isolate the protoplast of this pathogen with a high frequency the ef-
fects of cell wall degradation enzymes including 3-1 3-glucanase Fungase Funcelase Novozyme and Glucanex and 3-glucu-
ronidase Driselase Uskizyme and Kitalase  enzyme concentrations combinations strains and medium on the isolation fre-
quency were tested. The isolation frequencies were high enough for transformation when the combinations of Kitalase + Glu-
canex + Driselase Kitalase + Glucanex or Kitalase + Uskizyme were used. Moreover the isolation frequencies of proto-
plast were significantly affected by the cultural morphologies of strain and the growth stage of mycelia. Among the plasmids test-
ed only plasmid pAN71 is efficient for transformation of E . turcicum . This result will provide some useful information for gene

tagging of E . turcicum and other species in Exserohirum .
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