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Table 1. Antifungal spectra of Bacillus lentimorbus WJ5 and mutants against several plant pathogenic fungi

Antifungal activities of WJ5 and mutants

Plant pathogenic fungi
WIJ5 WI5sm4 Wism12  WJSml6  WISm35  WISm42  WJ5m63  WISm86
Alternaria alternata + - - NT NT - NT NT
Alternaria solani + - - NT NT - NT NT
Colletotrichum gloeosporioides + - - - - - - -
Colletotrichum higginsianum + - - - - - - -
Fusarium oxysporum + - - NT NT - NT NT
Phytophthora capsici + - - - - - - -
Phytophthora melonis + + + NT NT + NT NT
Pythium ultimum + - - NT NT - NT NT
Rhizoctonia solani + - - NT NT - NT NT

NT; not tested

WJEM16

WJsm12

Cy5 signal intensity {mutants)

10°

Cy3 signal intensity (wild)

Fig. 1. Comparison of gene expression profiles between antifungal bacterium of B. lentimorbus WIS and antifungal activity deficient mutants
induced by gamma radiation (*’Co).
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SAsh gl elA] AE g Aol el Bel e FEskAE ok e vk o 42w Bl
2AE QI A FAdo] 24 EHe] dFES AT F o ASE AN = e T R gEel=yg A



144 Young-Keun Lee et al.

10° -
«A ‘ /;"'
S 10" T e .."./,,,/"
0 e
C
o
E '
T 10°4
D
(7] .
10°{"
] "'l/ ' ML | T T oo T T
10° 10° 10" 10°

Cy3 signal intensity (wild)

Fig. 2. Comparison of gene expression profiles between antifungal
bacterium of B. lentimorbus WIS and B. lentimorbus WISWCI.

169 genes clusters

Fig. 3. Hierarchical clustering of gene expression data between
antifungal bacterium of B. lentimorbus WJ5 and antifungal activity
deficient mutants induced by gamma radiation (*’Co).
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Fig. 4. Characterized genes suppressed in mutants: (A) genes largely
dependent on antifungal activity in response to plant pathogen, (B)
genes partially dependent on antifungal activity in response to plant
pathogen, (C) genes dependent on antifungal activity not in response
to plant pathogen.
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regulation®} 47719 down-regulation®] 5¥j o]A; W alo]E H
g}, 3], EdWo] #5534 vwsle] B. lentimorbus WISSH
B. lentimorbus WISWCI19]l 5]l 58l ©]A} up-regulation®] =
AR AT 29 B dAg A=lo] Q& AR A
B3}

Fig. 32 169 DNA microarrays Z2]2~E]&3le] el Zlo]
t}. Group A(Fig. 4A)°] 739+ A5 WA FFolet A
&t B. lentimorbus WISWCILo| A 7387 8% 1 mutantsol] A=

Table 2. List of genes differentially expressed between antifungal bacterium of B. lentimorbus WJ5 and antifungal activity deficient mutants

induced by gamma radiation (*’Co)

Functional class* Spot ID Gene Function Group clustered

I-1 K903 wfZ Peptidoglycan acetylase A
K1224 geaD UDP, N-acetylglucosamine pyrophosphorylase B

12 K222 pbuX Xanthine permease C
K393 ywbA Phosphotransferase system enzyme 11 C

K877 pisG PTS glucose specific enzyme 11 ABC component A

K1301 yufO ABC transporter (ATP-binding protein) C

I3 K868 fisY, srb Signal recognition particle (docking protein) A
II-1 K1214 citG Fumarate hydratase B
K1769 tkt Transketolase, pentose phosphate B

1I-2 K1924 tdk Thymidine kinase A
I1I-1 K1522 ypvA ATP-dependent helicase A
112 K517 recN RecN, recombination protein and sporulation protein A
1I1-3 K338 spo0A Central role in the initiation of sporulation A
11-4 K564 rncS Ribonuclease 111 A
1II-5 K462 rplP Ribosomal protein L16 B
K990 yloP Protein kinase B

111-6 K1031 prfB Peptide chain release factor 2 B
K740 yloP Protein kinase B

v K843 yabC Unknown A
K847 yabO Hypothetical proteins B

K934 yirl Unknown C

K1245 yphP Hypothetical protein B

K1549 yufP Unknown C

K1640 yufP Unknown C

\% K209 No similarity A
K854 No similarity A

K1271 No similarity B

K1636 No similarity A

K1722 No similarity A

K1737 No similarity B

K1891 No similarity A

K1982 No similarity A

*]-1: cell wall, I-2: transport/binding proteins and lipoproteins, I-3: protein secretion, II-1: metabolism of carbohydrates and related molecules, 1I-2:
metabolism of nucleotides and nucleic acids, I1I-1: DNA restriction/modification and repair, I1I-2: DNA recombination, I1I-3: RNA synthesis, 111-4:
RNA modification, III-5: protein synthesis, III-6: protein modification, IV: similar to unknown protein, and V: no similarity.
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o
=
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Fig. 5. RT-PCR analysis of mRNA expression. The PCR reactions
were sampled at 30 cycles.
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ABSTRACT : DNA Microarray Analysis of Gene Expression in Antifungal Bacterium of Bacillus len-

timorbus WJ5

Young-Keun Lee*, Jae-Sung Kim, Yu-Sin Jang, Kyu Seong Cho, and Hwa-Hyoung Chang
(Radiation Utilization Research Division, Korea Atomic Energy Research Institute, Yusong, Tae-

jon 305-353, Korea)

The simultaneous expression levels of antifungal activity related genes was analyzed by DNA microarray. We
constructed DNA chips contained 2,000 randomly digested genome spots of the antifungal bacterium of Bacil-
lus lentimorbus WJ5 and compared its quantitative aspect with 7 antifungal activity deficient mutants induced
by gamma radiation (°°Co). From the analysis of microarray hybridization by the Gene Cluster (Michael Eisen,
Stanford Univ.), totally 408 genes were expressed and 20 genes among them were significantly suppressed in
mutants. phuX (xanthine permease, K222), ywbA (phosphotransferase system enzyme II, K393), ptsG (PTS glu-
cose specific enzyme II ABC component, K877), yufO (ABC transporter (ATP-binding protein), K1301), and
fisY (signal recognition particle (docking protein), K868) were simultaneously down-regulated in all mutants. It
suggested that they were supposed to be related to the antifungal activity of B. lentimorbus WIS5.
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