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Disruption of the Dual Specificity Kinase Gene Causes the Reduction of Virulence in
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ABSTRACT : The opportunistic human pathogen Candida albicans has the ability to convert from yeast-form to
pseudohyphal or true hyphal form. The morphological transition is considered as an important virulence factor,
because the decrease or lack in dimorphism causes the reduction of virulence. Our previous study revealed that
the disruption of dual specificity kinase gene caused the reduction of dimorphism in C. albicans. Therefore we tested
the effect of dual specificity kinase in virulence using mouse model. The mean survival time for kinase-defective
strains was about 15 days in comparison with those of wild-type, 3.9 days. Moreover the fungal burden on kidneys
for kinase-defective strains was decreased by ten-fold than that for wild-type. These results suggest possible involvement
of dual specificity kinase in a novel signal transduction pathway for morphological transition and virulence of C. albicans.
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Fig. 1. In vivo virulence assay of C. albicans strains. Survival
curves for wild-type (SC5314), D2 (homozygous mutant;
orf19.4979MNorf19.4979A), R (heterozygous mutant;
orf19.4979AN/orf19.4979) strains in a mouse model of
systemic infection are shown. Mice were infected with
2% 10° cells of C. albicans. For each strain, ten BALB/c
male mice weighing 18 to 20 g were injected through
the tail vein. Survival of mice was observed and recorded
continuously for at least 30 days after injection. Control
mice were only injected with PBS buffer.
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Table 1. Mean survival times and kidney fungal burden in
infected mice

Mean +SD
Strain Survival time Kidney burden
(days) (log,,CFUs/g)
Wild-type 3.9+0.30 6.70+0.13
D2* 15.8+1.25 5.64+0.14
R’ 14.1£1.20 5.67+0.11

“D2 indicates orf19.4979AMorf19.4979A as homozygous mutant.

"R is the revertant, which is generated by reintroducing back into
homozygous mutant.

9Kidney burden was presented as log of CFUs calculated by viable
counting.
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Fig. 2. Kidney fungal burden. Mice were infected with an ino-
culums of 2 x 10° cells of C. albicans. To quality the colony
forming C. albicans units in the kidneys, kidneys of dead
mice were excised, homogenized in PBS buffer. The
suspension were diluted and plated onto Candida elective
agar (MERCK, Germany). (A) Image shows brown colony,
which were derived from infected mice, onto Candida
elective agar. (B) Kidney burdens were presented as colony-
forming units (CFUs) calculated by viable counting.
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