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Fig. 1. Effect of UV irradiation time on conidial germination of F. oxysporum f.sp. lactucae isolate LFO
32-14 on water agar for 24 hours at room temperature.
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Table.1. Mutants with lower infection ability to black seeded simpson leaf lettuce were obtained from UV
irradiated F. oxysporum f.sp. lactucae isolate LFO 32-14.

Mutant isolates Infection (%)
UV02-0090 66.7
UVv02-0110 66.7
UV02-0130 75.0

LFO 32-14 81.1
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UV-02-0108 ; 5. UV-02-0110-1 ; 6. UV-02-0110-2 ; 7. UV-02-0110 ; 8. UV-02-0115; 9.
UV-02-0116 ; 10. UV-02-0117 ; 11. UV-02-0119 ; 12. UV-02-0130 ; 13. LFO 32-14 -

Fig. 2. Polymerase chain reaction results showed fmk1 gene fragments were amplified from F. oxysporum
f.sp. lactucae isolate LFO 32-14 and its UV light-induced mutants. 1. UV-02-0045 ; 2.
UV-02-0090 ; 3. UV-02-0103 ; 4. UV-02-0108 ; 5. UV-02-0110-1 ; 6. UV-02-0110-2 ; 7.
UV-02-0110 ; 8. UV-02-0115 ; 9. UV-02-0116 ; 10. UV-02-0117 ; 11. UV-02-0119 ; 12.
UV-02-0130 ; 13. LFO 32-14.
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fmkl e GTTGTCTTTGTGCTTGTCAAAGTCAAA - GAACTCCTCAGGGATCGGGGGCGC 51
LFO 32-14 TTAAAAAAGTTGTCTTTGTGCTTGTCAAGT - CAAA - GAACTCCTCAGGGATCGGGGGCGC 58
UV02-0090 TTGCTCAGGTTGTCTTTGTGCTTGTCAAAGTCAAA - GAACTCCTCAGGGATCGGGGGCGC 59
UV02-0110 e - GGTCAAAAAGTACAAA - GAACTCCTCAGGGATCGGGGGCGC 40
UV02-0130  meeeeee e TTGGTACAAAAGTGCAAATGAACTCCTCAGGGATCGGGGGCGC 43
fmk 1 TGTTGGCTCATCCTCGGGATCGTGGTAAGGCTCAAGGTATGGGTGCTTCAGAGCTTCCTC 111
LFO 32-14 TGTTGGCTCATCCTCGGGATCGTGGTAAGGCTCAAGGTATGGGTGCTTCAGAGCTTCCTC 118
UV02-0090 TGTTGGCTCATCCTCGGGATCGTGGTAAGGCTCAAGGTATGGGTGCTTCAGAGCTTCCTC 119
UvV02-0110 TGTTGGCTCATCCTCGGGATCGTGGTAAGGCTCAAGGTATGGGTGCTTCAGAGCTTCCTC 100
Uv02-0130 TGTTGGCTCATCCTCGGGATCGTGGTAAGGCTCAAGGTATGGGTGCTTCAGAGCTTCCIC 103
fmk1 CACGGTAATGCGCTTAACAGGGTTGAATGCGAGGAGCTTCTCGAGCAGGTCGAGGGCCAG 171
LFO 32-14 CACGGTAATGCGCTTAACAGGGTTGAATGCGAGGAGCTTCTCGAGCAGGTCGAGGGCCAG 178
UV02-0090 CACGGTAATGCGCTTAACAGGGTTGAATGCGAGGAGCTTCTCGAGCAGGTCGAGGGCCAG 179
UvV02-0110 CACGGTAATGCGCTTAACAGGGTTGAATGCGAGGAGCTTCTCGAGCAGGTCGAGGGCCAG 160
Uv02-0130 CACGGTAATGCGCTTAACAGGGTTGAATGCGAGGAGCTTCTCGAGCAGGTCGAGGGCCAG 163
fmk1 ATCCGAGGTCTTGGGGAATAGAGTTCGGAAGGGAACCTTCTTCTTGAAGGGGAGCGATCG 231
LFO 32-14 ATCCGAGGTCTTGGGGAATAGAGTTCGGAAGGGAACCTTCTTCTTGAAGGGGAGCGATCG 238
Uv02-0090 ATCCGAGGTCTTGGGGAATAGAGTTCGGAAGGGAACCTTCTTCTTGAAGGGGAGCGATCG 239
Uv02-0110 ATCCGAGGTCTTGGGGAATAGAGTTCGGAAGGGAACCTTCTTCTTGAAGGGGAGCGATCG 220
Uv02-0130 ATCCGAGGTCTTGGGGAATAGAGTTCGGAAGGGAACCTTCTTCTTGAAGGGGAGCGATCG 223
fmk1 AATGTATTCTCTAGCGCGGCGCGACTTGATTCCGTAGTAATCCTCCATAGTCGGCGTGCC 291
LFO 32-14 AATGTATTCTCTAGCGCGGCGCGACTTGATTCCATAGTAATCCTCCATAGTGGGCGTGCC 298
UV02-0090 AATGTATTCTCTAGCGCGGCGCGACTTGATTCCATAGTAATCCTCCATAGTGGGCGTGCC 299
UvV02-0110 AATGTATTCTCTAGCGCGGCGCGACTTGATTCCATAGTAATCCTCCATAGTGGGCGTGCC 280
UvV02-0130 AATGTATTCTCTAGCGCGGCGCGACTTGATTCCATAGTAATCCTCCATAGTGGGCGTGCC 283
fmk1 CAGCACATCCAGAATGAGTGTCAACTGGTGGTGGTCTAGCGGTCAAATGGTCAGCAAAGA 351
LFO 32-14 CAGCACATCCAGAATGAGTGTCAACTGGTGGTGGTCTAGCGGTCAAATGGTCAGCAAAGA 358
UV02-0090 CAGCACATCCAGAATGAGTGTCAACTGGTGGTGGTCTAGCGGTCAAATGGTCAGCAAAGA 359
UV02-0110 CAGCACATCCAGAATGAGTGTCAACTGGTGGTGGTCTAGCGGTCAAATGGTCAGCAAAGA 340
Uv02-0130 CAGCACATCCAGAATGAGTGTCAACTGGTGGTGGTCTAGCGGTCAAATGGTCAGCAAAGA 343
fmk 1 GCTCTATCGTCTCACGCATTTCAACAATCACTTACAGTCCTTGCCAGGG - AAAAGAGGCT 410
LFO 32-14 GCTCTATCGTCTCACGCATTTCAACAATCACTTACAGTCCTTGCCAGGG - AAAAGAGGCT 417
UV02-0090 GCTCTATCGTCTCACGCATTTCAACAATCACTTACAGTCCTTGTCAGGGGAAAAGAGGCT 419
UvV02-0110 GCTCTATCGTCTCACGCATTTCAACAATCACTTACAGTCCTTGCCAGGG - AAAAGAGGCT 399
Uv02-0130 GCTCTATCGTCTCACGCATTTCAACAATCACTTACAGTCCTTGCCAGGG - AAAAGAGGCT 402
fmk1 TGCCGCTG - AGCATCT - CGGCGAGAAT - GCAGCCAACC - GACCACAC - ATCAATAGCCTT 465
LFO 32-14 TGCCGCTG - AGCATCT - CGGCGAGAAT - GCAGCCAACC - GACCACAC - ATCAATAGCCTT 472
UV02-0090 TGCCGCTTTATCATCTTCGGCGAGAATTGCAGCCAACCCGACCACACTATTATTAGCCTT 479
UV02-0110 TGCCGCTG - AGCATCT - CGGCGAGAAT - GCAGCCAACC - GACCACAC - ATCAATAGCCTT 454
Uv02-0130 TGCCGCTG - AGCATCT - CGGCGAGAAT - GCAGCCAACC - GACCACAC - ATCAATAGCCTT 457
fmk1 GG-TGTACTC - CTTGAAAG - TCAACATGATC - TCGGGCGCAC-GGTACCA - - TCGAG-TC 517
LFO 32-14 GG-TGTACTC- TTTGAAAG - TCAACATGATC - TCGGGCGCAC-GGTACCA - -TCGAG-TC 524
Uv02-0090 GGGTGTACTCCTTTGAAAGATCAACATGATCCTCGGGCGGACCGGTAGCAATCCGAGGTC 539
Uv02-0110 GG-TGTACTC - TTTGAAAG - TCAACATGATC - TCGGGCGCAC-GGTACCA - - TCGAG-TC 506
Uv02-0130 GG-TGTACTC- TTTGAAAG - TCAACATGATC - TCGGGCGCAC-GGTACCA - -TCGAG-TC 509
fmk1 GCGAC-GTATT - CAGTCATGAAACC - - GGAGTTGTCCTCCTGGGAAGCAGCGGATCGCGC 573
LFO 32-14 GCGAC-GTATT - CAGTCATGAAACC - - GGAGTTGTCCTCCTGGGAAGCAGCGGATCGCGC 580
UV02-0090 GCGACCGTATTTCTGTCTTGAAAACCGGGATTTGTCCTCTCTTGTGGAGGGAAACCG- - - 596
UvV02-0110 GCGAC-GTATT - CAGTCATGAAACC - - GGAGTTGTCCTCCTGGGAAGCAGCGGATCGCGC 562
Uv02-0130 GCGAC-GTATT - CAGTCATGAAACC - - GGAGTTGTCCTCCTGGGAAGCAGCGGATCGCGC 565

E;ﬂ‘_: i ﬁj&lﬁ??‘?@%ﬁ fmk1 ﬁl[ﬂjﬁﬂ PR ol [N = AR A
Fig. 3. Sequences alignment of partial fmk1 gene of Fusarium oxysporum f.sp. lactucae isolate LFO
32-14 and its ultra-violet light induced mutant isolates.
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Fig. 4. Alignment of Fmk1 amino acid sequences obtained from Fusarium oxysporum f.sp. lactucae
isolate UV02-0090 and F. oxysporum f.sp. lycopercisi.
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Screening for fmk1l Gene Mutants from Fusarium
oxysporum f.sp. lactucae *

Cheng-Fang Hong °

ABSTRACT

Lettuce Fusarium wilt caused by Fusarium oxysporum f.sp. lactucae was a serious
disease in summer production of lettuce. In order to characterize the pathogenic genes of
the pathogen, ultra-violet light was applied for inducing mutation of the pathogen. Di
Pietro et al.(2001) suggested that the fmk1l gene was related with the pathogenensis of
Fusarium oxysporum. Three ultra-violet irradiation induced mutant isolates, UV02-0090,
UV02-0110, and UV02-0130, with lower infection rate were obtained by inoculation test.
Two primers, oliFmk1 and oliFmk2, were used to amplify fmk1 gene fragment from wild
type and the three mutant isolaes of Fusarium oxysporum f.sp. lactucae. The results
showed that a 1.2 kb gene fragment was amplified from both wild-type and mutant
isolates. Sequences alignment of partial fmkl gene showed many differences between
UV02-0090 and the other isolates, and the amino acid sequences alignment showed a
highly mutated region from the 167 to the 237 residues of UV02-0090 Fmk1 sequence.

Key words: lettuce, Fusarium wilt, pathogenic gene.
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