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Hooykaas

Mullins
CM1 1.5%
2.5mL 2mol/L CM2
1.5% SmL 2mol/L
SM1 1.5%
SM2 SM3
1.3
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Roche
B 0 200 400 600  800pg/mL
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Cefotaxime
Carbenicillin
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200pg/ml. 2
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pg/mL
80%
200pg/mL 200pg/mL
8%
1 T-DNA PCR
200g/mlL Fig. 1 PCR amplified T-DNA inserts from transformants of
200pg/mL Magnaporthe grisea
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2.2 T-DNA PCR Fig 2 TAIL-PCR agarose gel pattern from transformants of
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1 T-DNA DNA T-DNA
Table 1 Developmental defect of T-DNA insertional PCR T-
mutants of Magnaporthe grisea DNA CI101LAC Pi-
Ieolate Sporulation Spore Appressorium  T-DNA 1 75-1-127 Pi-9 T-DNA
/ x 10°spores/cm®>  germination/%  formation/%  insertion
67B15* 3.16 99 83.3 N 3
T *
1-00230 2.52 0 0 Y
100170 2.02 (VAR 14" v B
1-00043 1.07** 86 76.5 Y
1-00342 2.52 26.7F** 15.7° Y
1-00232 1.26%* 98 88.7 y B
100208 1.207* 80.5 66.4 Y B-
1-00028 0.95** 93.3 66.7 Y
1-00204 0.57++ 59.0 17.47 Y
1-00162 341 8.9% 6.6" Y
1-00354 3.09 23.9%** 18.7" Y
1-00449 6.32 5300 4.6" Y T-DNA REMI
1-00305 5.12 16+ 12.3° ¥
1-00358 6.00 45t 90 Y
* Wild type control ** Sporulation decreased mutants *** Low spore
o . . 4 . 4 ATMT
germination mutants ~ Appressorium defective mutants N no T-DNA in-
sertion Y with T-DNA insertion.
a i '
11109 http //www-genome .
wi.mit. edu/ annotation/fungi/magnaporthe
' 3 3~4
o2 3 4 1 2 3 T-
3 T-DNA DNA
Fig.3  Pathogenicity mutation of T-DNA insertional Blast
mutants of M. grisea
& REFERENCES

al ~3. Avirulent wild type Ce86056 and its virulent mutants 1t-1 and 1t-8
on rice variety CIOILAC  Pi-1 ~ bl ~4. avirulent wild type 6ZBI5 and its
virulent mutants Pi9-4 Pi9-8 and Pi9-9 on rice variety 75-1-127 Pi-9

20
CIOILAC Pi-1 C101A51 Pi-
2 75-1-127 Pi-9 CO39
CIOILAC Pi-1 2 2a 2-3
75-1-127 Pi-9 1 2b

24

1 Valent B. Rice blast as a model system for plant pathology. Phytopa-
thology 1990 80 33 - 36
2 YuJ HuS Wang J et al. A draft sequence of the rice genome
Oryza sativa L. ssp. indica . Science 2002 296 5565 79 - 92
3 Goff S A Ricke D Lan T H et al. A draft sequence of the rice ge-
nome Oryza sativa L. ssp. japonica . Science 2002 296 5565

92 - 100
Hitp //www-genome . wi. mit. edu/annotation/fungi/magnaporthe
5 LIUSJ WEI R X Arie T et al.

REMI mutagenesis and identification of pathogenic mutants in Mag-
naporthe grisea . Chinese Journal of Biotechnology
1998 14 254 - 258

© G ERFpsieitl: fhasakpReKa: 3; (htaformation-mediaterh dlevelopmenn



4 T-DNA 423

tal mutants of Glomerella graminicola  Collectorichum graminicola . 10 Hooykaas P J J Roobol C and Schiperoort R A. Regulation of the
Fungal Genet Biol 1998 23 189 — 203 transfer of Ti plasmids of Agrobacterium tumefaciens . Gen Microbiol
7 Mullins E D Chen P X Romaine P et al. Agrobacterium-mediated 1979 110 99 - 109
transformation of Fusarium oxysporum An efficient tool for insertion- 11 Shi Z X and Leung H. Genetic analysis of sporulation in Magnaporthe
al mutagenesis and gene transfer. Phytopathology 2001 91 173 - grisea by chemical and insertional mutagenesis. Mol Plant-Microbe
180 Interact 1995 8 949 - 959
8 FANG W G ZHANG Y ] YANG X Y 12 Lee Y Hand Dean R A. ¢cAMP regulates infection structure formation
et al . Transformation in fungi mediated by Agrobacterium tume- in plant pathogenic fungus Magnaporthe grisea . Plant Cell 1993 5
Jaciens . Journal of Chinese Biotechnology 693 - 700
2002 22 5 40-44 13 Bonman J M Vergel de Dios T I Khin M M. Physiologic special-
9 Bernardo M A Naqvi N Leung H et al. A rapid method for DNA ization of Pyricularia oryzae in the Philippines. Plant Dis 1986 70
finger printing of the rice blast fungus Pyricularia grisea . Internation- 767 - 769

al Rice Research Notes 1993 18 1 48 - 50

Optimization of T-DNA Insertional Mutagenesis and Analysis of Mutants of Magnaporthe grisea

LI Hong-Yu' ?  PAN Chu-Yi* CHEN Han' ZHAO Chang-Jiang® LU Guo-Dong®*  WANG Zong-Hua' **
! School of Life Sciences > College of Plant Protection  Fujian Agriculture and Forestry University —Fuzhou 350002 China
3 Department of Agroculture-side Production Quartermaster University of PLA Changchun 130062  China

Abstract The rice blast fungus Magnaporthe grisea causes one of the most destructive diseases of rice around the world. Signif-
icant progresses have been made recently in genomics studies of the fungus opening new era of the functional genomics which
requires to generate a large scale of gene knockout mutants. It has been demonstrated that T-DNA insertional mutagenesis is a
powerful tool of functional genomics not only for plants but also for fungi. In this paper we optimized the conditions for T-DNA
insertional mutagenesis of M . grisea using Agrobacterium tumefaciens-mediated transformation ATMT approach. We employed
the binary vector pBHt1 constructed by Dr. S. Kang' s laboratory at the Pennsylvania State University which carries the bacteri-
al hygromycin B phosphotransferase gene hph under the control of the Aspergillus nidulans trpC promoter as a selectable marker
to transform the conidia of M. grisea. We optimized the conditions for T-DNA insertional mutagenesis including the medium

dosage of hygromycin B cefotaxime and carbenicillin to select the transformants and inhibit the growth of A . tumefaciens after co-
culturing. The dosage to inhibit non-transformants could vary from 200-600p.g/mL among different M . grisea isolates so that the
optimal dosage of the antibiotics should be decided according to isolates. Rice polished agar medium was found the best selection
medium which would facilitate the mutant sporulation and minimize the contamination chance. In average about 500 transforma-
nts could be obtained when transforming 1 * 10° spores at the optimum condition among which 85% had T-DNA insertion de-
tected by polymerase chain reaction PCR and thermal asymmetric interlaced polymerase chain reaction TAIL-PCR . Fifteen
out of 1520 transformants showed mutation in colony morphology. Within 58 randomly selected mutants it was found that there
were 4 sporulation-decreased mutants 8 less germination mutants and 9 appressorium defective mutants. Several virulent mutants

to CI01LAC Pi-1 and 75-1-127 Pi-9 were also obtained which would facilitate cloning the corresponding avirulence genes.

Key words Maganaporthe grisea T-DNA  insertional mutagenesis functional genomics
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