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Abstract

We investigated the biochemical properties of insect defensin expressed and secreted from Saccharomyces cerevisiae.
The defensin showed extremely high resistance to boiling for up to 30 min and to pH values tested from 2.0 to 12.0.
The treatment of defensin with various proteases abolished antibacterial activity. However, amylases, cellulase, lipase
and catalase had no effect on the activity. The defensin was purified to homogeneity through ammonium sulfate
concentration of culture supernatant, SP-Sepharose column chromatography and RP-HPLC. Tricin-SDS-PAGE analysis
revealed that the molecular weight of the defensin was about 4.0 kDa. The antibacterial activity of the purified
defensin was verified by renaturation of stained gel and gel pouring assay using Micrococcus luteus as a test organism.
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Fig. 1. Effect of heat treatments on the antibacterial
activity of vpartially purified defensin from
recombinant S. cerevisie.

e

=

~;100- ® ®© © o o o o o ¢ o o

k)

v

I3

E

9 80

L]

@

[ /V //
"1 1
0 L N L L A L
0 2 4 6 8 10 12 14

pH

Fig. 2. Effect of pH on the antibacterial activity of
partially purified defensin from recombinant S.
cerevisiae.
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Table 1. Effect of hydrolyzing enzymes on the antimi-
crobial activity of defensin

Enzymes Residual activity (%)
No-Treatment 100
@ -amylase 100
Glucoamylase 100
Endo-glucanase 100
Catalase 100
Lipase 100
ProteaselX 0
Protease K 0
Pronase 0
Subtilisin 0
Trypsin 0
Carboxypeptidase 100
Protease XIV 0
Protease IV 0
IpRELe B
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Fig. 3. Elution profile of SP-Sepharose column chroma-
tography.
Ammonium sulfate concentrate was subjected to SP-
Sepharose chromatography in 100 mM phosphate/citrate
buffer, pH 5.2. Protein was eluted with the same buffer
at the gradient 0 -1.0 M NaCl. Protein concentration of
each fraction was determined by measuring absorbance
at 280 nm and antibacterial activity against M. luteus
was also measured.
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Fig. 4 HPLC chromatogram of active fractions of
defensin from SP-Sepharose chromatography.
Active fractions from SP-Sepharose column chroma-
tography were further purified through YMC ] sphere
(ODS-H80) RP HPLC column. After washing with 20%
solvent A[80% acetonitrile/0.1% TFA] and 80% solvent
B[0.1% TFA in methanol] for 10 min, the column was
eluted at gradient of solvent A from 20% to 100% 30
min. The peak at 23.133 min proved to be main active
one.
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Fig. 5. HPLC profile of active fraction of the 1st HPLC.
Active fraction (RT 23.133) from the first HPLC was
purified by HPLC again on the same condition.
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Table 2. Purification table of defensin purified from S.
cerevisige 2805 (pSMF11)

Total Activity
Purification step volume Total AU Yield (%)
(AU/ml)
(ml)
Supernatant 1000 200 200000 100
Ammonium 30 3940 118200 591
sulfate
precipitation
Dialysis 65 1800 117000 585
SP-Sepharose 35 11340 39690 19.8
HPLC 55 5400 28700 149
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Fig. 6. Tricine-SDS-PAGE analysis and activity staining.
Purified defensin through HPLC was analyzed by
electrophoresis in a gradient gel[6-20%] in duplicate.
After staining with Coomassie Brilliant R-250, the one
gel was tested for antibacterial activity[A].
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