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Cloning of chitinase gene from Burkholderia cepasia
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Seishi IKEDA* and Seiji QUCHE***

Synopsis

In this study, we isolated a bacterium producing a large quantity of chitinase and identified i¢ as
Burkholderia cepasia. The chitinases isolated from the bacterium were detected by SDS-PAGE and at
least two chitinases (40 and 50 kDa) were identified in the zymogram. The genomic DNA extracted
from the bacteriuth was used for the construction of genomic library by the use of A EMBL3 phage
vector and phage clones producing chitinase were selected by using 4-MU chitotdoside as a substrate
and exposing to UV light. DNA fragment inserted in A EMBL3 phage vector was subcloned into
pBluescript vector with restriction enzymes and pBlueCAK12 ( 4.4 kb ) clone including chitinase gene
was selected. The inserted DNA fragment was deleted by exonuclease III and chitinase-coding region
was specified by chitinase activity detected by the use of 4-MU chitotrioside and UV light exposure.
The chitinase of B. cepasia was found to be coded in 2.3 kb of pBlueCAK12,
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Fig. 1 Colony and halo producing by a chitin-
degrading bacterium, Burkholderia cepasia
AK-1, on coloidal chitin medium.
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Fig. 2 Genomic DNA of B. cepasia AK-1.
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A: Genomic DNA partialy digested with Sau3Al,
M:DNA molecular weight marker  Lane 1-5: Partialy digested with different units of Sau3Al
(1:0.01, 2; 0.02, 3; 0.05. 4; 0.1, 5: 0.2 units of Sau3Al)

B: Partialy digested genomic DNA fractionated by sucrose density gradient.
M:DNA molecular weight marker ~ Lane 1-12; DNA fractionated by sucrose density gradient
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Fig. 3 Electrophoregram of deletion clones of
pBlueCAK 12 digested with exonulease III.
M: A DNA molecular weight marker
Lane 1-12; Deletion clones of pBlueCAK 12

Chitinase activity and
size of DNA fragment

pBlueBCC9 *— — 1.33kb
pBlueBCC30 — — 152kb
pBlueBCC32 At ~  1.63kb
pBlueBCC17 < - e —  1.85kb
pBlueBCC38 « —  2.15kb
pBlueBCC6 : + 2.27kb
pBlueCAK12 + 4.39b
pBIucECC6 + 3.19b
pBlueECC35 ‘ — 3.09%b
pBlueECC17 : — 2.84kb
PBlucECC37 5 — 207kb
PBlucECC2 — 1.8%b
pBlucECC38 e — 1.49%b
PBlucECC19 —— ~ 124kb
pBlueECCA6 R — — 0.74kb

Fig. 4 Restriction enzyme map of pBlueCAK12 and constructed deletion clones

B; BamHI, P; Pst I, Sp; Sphl, E; EcoRI

+; Positive chitinase activity, -; Negative chitinase activity.
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