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Essential expression and inducible synthesis
polymorphism of chitinase in Bacillus thuringiensis
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Abstract: Chitinases were produced by a lot of microorganisms. Chitinase gene expression in most of the chitinase producing
bacteria was inducible by chitin. Low levels of chitinase were observed in the presence of glucose. To date, however, the regulation
of such chitinase gene in Bacillus thuringiensis had not been well studied. In this paper, all 77 Bacillus thuringiensis strains were
grown in the medium with or without chitin. We measured quantitatively the chitinase activity of the cultures. Moreover, we
investigated the suppressive effect of glucose on chitinase of 4 strains. Also we studied the relationship between chitin induction and
glucose suppression on chitinase. This investigation demonstrated that all tested B. thuringiensis strains could produce chitinase
without chitin. After induction, the chitinolytic activity of 31 tested strains had no obvious response to the inducer, whereas 44 stains
increased in different degree. Among these strains, most of them did not markedly increase the levels of chitinase, and many stains
simultaneously displayed the expression mode of inducible and constitutive. The glucose inhibited the inductive effect of chitin, but it
could not inhibit the basal expression of chitinase. Two strains No. 38 and No. 75 belonged to different expression types. But we just
found several different bases in the regulatory region of chitinase genes chid and chiB from them.
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Fig. 1 Statistics of chitinase activity of 77 strains cultured
with or without inducer.
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Table 1 The chitinase activity of 32 B. thuringiensis strains (U/mL)

No. (Strain original number) Minimum medium (M) (¥ £ 5) Induced medium (C) (x £ 5) Induced times
0 (MY75)° 2.95+0.129 45.62+0.758* 14.5
75 (1512C0002010000263) 0.37+0.040 3.91+0.188" 9.7
17 (1512C0002010000210) 0.77+0.186 2.99+0.089* 2.9
33 (CGMCC No. 2327)° 1.03+0.135 4.04+0.090* 2.9
49 (95492) 0.82+0.180 3.07+0.157° 2.7
13 (1512€0002010001401) 0.82+0.413 2.74+0.128"° 2.4
3 (1512€0002010000346) 0.99+0.106 2.90+0.074° 1.9
14 (1512€0002010000340) 2.39+0.490 6.44+0.422° 1.7
5 (968103-3) 1.44+0.175 3.82+0.173* 1.6
79 (1512€0002010000305) 0.58+0.071 1.47+0.047° 1.5
83 (97367-12-3) 1.63£0.121 3.54+0.183* 1.2
19 (9515C13-1) 3.45+0.093 7.39+0.133* 1.1
21 (86410) 3.80+0.369 7.49+0.163° 1.0
7 (1512€0002010000363) 1.02+0.166 1.90+0.111° 0.9
8  (97345-16) 0.70+0.134 1.36+0.173" 0.9
88 (9815C13-2) 3.12+0.016 4.96+0.125¢ 0.6
2 (H12) 5.41+0.099 8.13+0.409° 0.5
18 (97367-12-2) 3.04+0.028 4.41+0.071* 0.5
81 (1512€0002010000317) 1.90+0.112 2.8540.055° 0.5
29 (96425-9) 2.65+0.067 3.55+0.463 0.3
89 (CGMCC No.0528) 4.24+0.075 5.36+0.103* 0.3
38 (96403-4) 2.48+0.212 2.70+0.198 0.1
54 (Jun-50) 4.97+0.064 5.33+0.280 0.1
82 (1512C0002010000365) 1.14+0.028 1.25+0.102 0.1
23 (95239-2) 0.47+0.080 0.43+0.119 —0.1
27 (96849-5) 6.17+0.731 5.84+0.727 —0.1
36 (96519-11 5.18+0.236 4.84+0.183 —0.1
51 (1512€0002010000359) 4.96+0.166 4.48+0.189 —0.1
53 (1512€0002010000203) 2.58+0.122 2.40+0.235 —-0.1
80 (1512€0002010000306) 3.08+0.047 2.82+0.108 —-0.1
85 (1512€0002010001453) 1.53+0.155 1.19+0.075 -0.2
64 (984-3) 2.20+0.035 1.60+0.062* -0.3
34 (95113-5) 2.86+0.513 1.310.043° —-0.5

a: P<0.01; b: P<0.05; c: strain of inducible expression; d: NanKai Collection Center for Microorganisms Resource (NKCCMR); e: China
General Microbiological Culture Collection Center (CGMCC).

23 JL T 353 —%’-3“5{@ H'] QE it /\ﬁl" NNegative induction B Above 2 times
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S X R A A 2 T B MY 75 Jjﬂiﬂﬁ??ﬁ B2 mes
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A3k 45 U/mL LA L, BE 50T DA 14.5 45! Wﬁlﬁl
JB1E RN Bt Wbk, BSRACRIETA K MYT75, H
FHZEARK, 28R 7 AR5 A ENTE 0.3~2.9 ZJH],

ONo induction B Below 1 time

A UL B SRR AT B, e IR RRIECR A A4 A 41% 32%
RA LA D20 B2 VI SRR @y 97 s R m 5 9 k7 & b
GEit A A R RCR R T A7 LeB, LA 2, Fig. 2 Ratios of different induction efficiency of the 77 strains.
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Fig. 3  Specific activity of four strains in three different

culture medium. Values followed by different capital letters and
small letters are significantly different at 0.01 and 0.05 levels
respectively according to ¢-test.
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-3
C-GAGGAG A 75ch1A(GQ921840)

- m- AGAGAGAATTTTCAG-T-A~AGGAGG- 38chiA(GQ921842)

—-147 -10

GCGTTTACACTAAATCT:-GAAAGG- 75chiB(GQ921841)

-136 -110-108 -70 —59 -54 —49 —12
_194 --.G....T.
194 ++A-~-C-CACAATTG|
-196 ~184 -176 -170
226 ~TTGTATTGAGAJAGGTCTTTTTCAACITTAAT.
—226 ~ITGTATTGAG GTCTTTTACAACTGAAT,

GCGTTTACACTAAATCT:GAAAGG- 38chiB(GQ921843)

4 FSEAEMBE IR chid.

chiB ERFT X F5I b3 497

Fig. 4 Sequence alignment of the regulatory region of chid and chiB from the constitutive and inducible strain. The different bases
are in the gray background. The dot represents the same base. The start codon was named +1. The underlined sequences are the
potential promoters. The bolded base is the putative start site of transcription. The framed sequences are the —10 boxes and —35 boxes.
The italicized sequences are the putative Shine-Dalgarno sequences.
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