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ABSTRACT

An improved method in detecting chitinase activity using SDS-PAGE is described. The chitinolytic band and its
molecular weight can be determined on the same SDS-gel without using an UV illuminator.
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Thedetection of chitinolytic activitiesof chitinase
enzymesin both native and denaturing polyacrylamide
gelshas been described by Trudel and Asselin*2, Af-
ter ectrophoress, the separation gd wasoverlad with
agd containing 0.01% glycoal chitin, whichisasoluble
modified form of chitin and substrateof chitinase. Lytic
zoneswerethen observed usngan UV illuminator after
staining for 5 minuteswith 0.01% fluorescent bright-
ener, Calcofluor whiteM2R. However, thereare some
disadvantagesin thisprocedure, namely (a) it requires
anextraoverlay ge containing 0.01% Cal cofluor white
M2R; (b) it requiresan UV illuminator whichisbiohaz-
ard; and (c) the molecular weights of the chitinolytic
enzymes can not be estimated directly from the same
gels. A modified method will bereported here.

Recently it has been shown that Bacillus
thuringiensis (Bt) HD-1 produces chitinase’®4 Bt cul -
turemediawerefirg tested for thepresence of chitinase
adtivitiesusng chitin-azureand bacterid cultureager plates
containing 0.01% powder chitin>®. For pogtiveisolates,
Bt wascultured intryptone soy broth a 30°C overnight,
and then centrifuged. For chitinaseinduction thebacte-
rid pelletswerethenwashed onceingerile PBS(pH7.6),
and findly re-suspended in 0.01M Trisbuffer (pH 7.6)

containing 0.1% colloida chitinand cultured at 30°C.
After 4 days, the supernatant of theculturewas collected
by centrifugation. Protein was precipitated by 80%
ammonium sulfate. There-dissolved proteinwasfinaly
didyzed againgt distilled water and then PBS.

All the chemical swere obtained from Sigma (St.
Louis, USA). Sampleswere separated by 12% SDS-
polyacrylamidegel containing 0.05% glycol chitinina
Mini-gel electrophoresisapparatus (Bio-Rad, Rich-
mond, USA). After separation, thetwo identical gels
werethen incubated in 0.1M sodium acetate (pH5.0)
containing 1% Triton X-100 for 1 hr a room tempera-
turetore-naturetheenzymes. Thenthegel swerebriefly
washed with 0.01M sodium bicarbonate (pH 8.9), and
wereincubated in amoist box at room temperature.
After 2 hr incubation, one gel was stained with
Coomassi e Blue R250 whilethe other gel was stained
with 0.01% Cal cofluor whiteM 2R for 15 minutes, and
thenwashedindigtilled water for 1hr. Thegd wasthen
observed using an UV illuminator (Fotodyne, WI,
USA). After photographed, thegel wasrinsedin0.01%
acetic acid for half an hour. The gel wasagain visual-
izedwithan UV illuminator and re-photographed. The
gel wasfindly stained with Coomassie Blue R250.
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Figure 1 : Chitinase activity after electrophoresisin a
12% (W/V) SDS-PAGE gel impregnated with 0.01%
glycol chitin at pH8.9. Bacillus thuringiensis (Bt) HD-1
was cultured in Tris buffer pH7.6 containing 0.01%
colloidal chitin for four days at 30°C. Culture super-
natant was collected by centrifugation, and precipi-
tated with 80% ammonium sulfate. The precipitated
protein was dissolved in 1/10 of its original volume
and dialyzed against distilled water and then PBS. The
final solution contains chitinase activity as tested by
chitin azure. Wells 2-9 are two fold dilution of the fi-
nal Bt chitinase preparation Equal volumes of sample
and sample buffer containing mercaptoethanol were
heated at 80°C for two minutes before applying to the
wells. After electrophoresis, thetwo identical gelswere
washed with 1% Triton X-100 in 0.1M sodium acetate
(pH5.0), and then incubated at room temperature for
2hr. Figure 1A : Gel wasstained with 0.01% Calcofluor
for 15 minutes and washed with water for 1 hr. Gel
was viewed with an UV illuminator. Figure 1B: the
same gel from Figure 1A was further incubated with
0.01% acetic acid for 30 min, and the gel was also
viewed with an UV illuminator. Figure 1C: the same
gel from Figure 1B was then stained with Coomassie
Blue R-250. Figure 1D: An identical gel was stained
with Coomassie Blue R250 immediately after incuba-
tion at room temperature for 2 hr. The dark bandsin
Figures 1A and B are chitinolytic bands. The
chitinolytic bandsin Figures 1C and D are clear, while
the dark bands are proteins. (- indicates the appr oxi-
mate position of the chitinolytic band). Sandards are
in kDa.

Calcofluor white M 2R has high affinity for chitin,
but not digested glycol chitin. Therefore, thelytic zones
appear as nonfluorescent dark bandsin contrast to the
fluorescent intact glycol chitinwhenthegelsareviewed
by UV illumination. Figure 1A showed thechitinolytic
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activity inthe samples appeared asdark bands under
UV illumination. Thereareat least 6 chitinol ytic bands.
After treating with 0.01% acetic acid for half an hour,
more and darker chitinolytic bands appeared onthe gel
(Figure 1B), and the standard protein bands al so ap-
peared (Figure 1B, Std lane). Whenthisge wasstained
with Coomass e Blue R250, the chitinol ytic bands ap-
peared as clear bandsand well defined, and thereare
at least 9 chitinolytic bands (Fig.1C). However, the
chitinase protein bandsdid not appear withinthe clear
chitinolytic bands. It suggeststhat either the chitinase
protelnsembeddedindigested glycol chitinwerestained
very poorly by Coomassie Blue R250 or the concen-
tration of thechitinaseinthesamplewasvery low. When
thewell was overloaded with sample, faintly dark pro-
tein bandsappeared within the clear chitinolytic bands
asshowninFigure 2 (lane 1). Thissuggeststhat the
protein band withinthe clear chitinolytic band corre-
spondsto the chitinase activity. When the other i denti-
ca gel wasstained with CoomassieBlueR250imme-
diately after two hr incubation at room temperaturewith-
out Calcofluor whiteM 2R staining, thegel (Figure 1D)
also gavethe sameresolution asin Figure 1C but is
better than Figure 1A. Thissuggeststhat direct saining
with Coomass e Blue R250 without Cal cofluor staining
ismoresengtivethan usng Cd cofluor gaining followed
by UV illumination.

Figure 2 : Chitinolytic acitivity of the Bt culture me-
dium sample after SDS-PAGE. Well 1 was overloaded
with sample and chitinase activities were detected as
described in Figure 1. The gel was stained with
Coomassie Blue R250 immediately after incubating
for 2hr at room temperature. Clear band indicatesthe
chitinolytic acitivity, and the faint dark bands (as in-
dicated by >) inside the clear bands indicate the pro-
tein staining of the enzymes.
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blueR-250. (3) Thismethod ismoresensitivethanthe

Calcofluor-UV method (Figure 1A and 1D). (4) Since

the molecul ar weight standards can be observed from

thesamegd, themolecul ar weights of the chitinasecan

be determined moreaccuratdy. In conclusion, thisisan

improved and sensitive SDS-polyacrylamidegel elec-

trophoresisin detecting chitinaseactivity and determin-

ingitsmolecular weight onthesamegd.
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