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1.2.2
CMC-Na
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100 ml
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(FPA)
Mandels!'*
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[12]
PCR

E.coli DH10b

1 000 ml) 30°C

)
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(CMC)
U

DNA

(Neighbor Joining Method)

1.2.4
100/250 ml
1~
5¢g/L5 ODgoo
05¢ 100 ml
10%
180 r/min 30°C 7
nm
my
1.25 YC-2 1.2.2
500 ul 1.5 ml
DNS CMC FPA
1.2.6 CMC FPA
1 mmol/L  Zn** Pb*
Fe* Mn® Mg Cu®'6

100%
2
2.1
CMC-Na 354
5 4
YC-1
YC-2 ~YC-5 5
1 CMC-Na

1

F1 SHRBEEFETEERE CMC-Na BIAEFELEE
FAPE AR E H 12 (cm)

Table 1 Colony and halo of five degrading bacteria for tobacco
straw in CMC-Na medium

D(cm) d(cm) D/d
YC-1 2.45+0.04 0.91+£0.03 2.69
YC-2 1.44+£0.03 0.44 +£0.03 3.27
YC-3 1.90+0.03 0.52 +0.02 3.67
YC-4 2.24 +0.04 0.81£0.02 2.76
YC-5 1.82+£0.02 0.64+£0.03 2.84

— ——

B 1 HEHRE CMC FR_ERPERR

Fig. 1 Degradation effects of strains on CMC medium plates
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30°C 3



5 941
R2 SHREMRE CMC B§E 150 FPA B§IE HillE PCR 1%
Table 2 CMase and FPase activities of five strains 1 600 bp
YC-1 CM; 43+ 0(;/“’1) FP/L 21+ O(Z;ml) 1530bp NCBI
YC-2 38.65+0.51 14.38 £0.92 (Bacillus subtilis)
YC-3 28.90 + 0.85 229+ 1.41 165 rDNA 100%
YC-4 20.98 £0.23 7.02 £1.81 Genbank GQ421472'1
YC-5 25.83+0.74 8.54 +0.88 MEGA 5.0
3 YC-2
2.3.2 Bacillus subtilis strain NB  Bacillus sp. IHBB
(CK) YC-2
3 (Bacillus
2.3.3 16S rDNA 16S rDNA subtilis)
(A) B)
L .
2 YC-2 RBEHRSAMERELB)ER
Fig.2 The morphology (A) and microscopy (B) of the strain YC-2
R3YC-2 MEEAE LT
Table 3 Physiological and biochemical characteristics of strain YC-2
YC-2 CK YC-2 CK
+ + + +
+ + - -
V-P + + - _
- - + +
- - + +
2.4 4 7 10.14%
241 2.26%
2.5
1~5¢g/L5 2.5.1
pH6.5 30C 24 h ODgo9 15~80C 100%
4 2 g/L SA CMC FPA
3 gL 60°C 60°C
5¢g/L
1 ~3¢g/lL 30 min
15~60C
2.4.2 10% 2.5.2 pH pH
7 3.0~10.0 5B pH 3.0~70
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Bacillus subtilis strain L(GQ421472.1)
— Bacillus subtilis strain A32 (DQ631809.1)
— Bacillus subtilis strain L2 (F1906822.1)

o6 Bacillus sp. 3-10 (JX576160.1)

Bacillus subtilis strain ZWQ
Bacillus sp. IHBB 3463(KF562257.1)

38 YC-2
Bacillus subtilis strain NB

Bacillus subtilis strain IM1C1 (EU221332.1)
Bacillus sp. *CK-8 (AB893935.1)
Bacillus subtilis strain JR
ﬁ{Bacillus sp. 35(JF309229.1)
Bacillus sp. MB (AB733572.1)
Bacillus aerius strain CM(KF879291.1)

65| Bacillus sp. BCL23-2(EF026995.1)
Bacillus licheniformis strain Pb-WC09005 (HM006905.1)

9

41

—
0.001
B3 #ETF 16S rDNA FHIEM YC-2 ALK L FEMH
Fig. 3 Phylogenetic tree of strain YC-2 based on 16S rDNA sequences
05 2.53 1 mmol/L
Zn** Pb*" Fe** Mn* Mg Cu*' 6
04F 6
Zn*™ Pb Cu*
g 031 Fe?* Mg2+
g Mn**
02+
3
0.1r DNS YC-2 CMC
l 38.65U/ml FPA 14.38 U/ml
0 1 1 1 1 []4]
1 2 3 4 5 X6 FPA
AR 2 (2/1) 3.65 U/ml (3] XWS-12 CMC
4 ARERE ST E bR YC-2 £ KA B 25 U/ml Kaur [ CDBIS
Fig. 4 The effects of neonicoFinoids concentration on growth of 24 U/ml
strain YC-2 17]
7 10.14% [
R4 EHR YC-2 MAEFEITRIPEMRAR 3 (
Table 4 The effect of strain YC-2 on tobacco straw degradation
0
m (@ (@) %) ! 40.0% )
CK 0.5002+0.0023  0.4887+0.0015 10.14
YC-2 0.5000+0.0016  0.4493+0.006 5 2.26
pH 7.0
30 68.0%
4.0~175 40.0%

60% )
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Fig. 5 Effects of temperature and pH on stability of cellulase activity
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Isolation, Identification and Enzymatic Property of a Tobacco
Straw Degradation Strain

ZOU Fang', ZHAO Juan', LEI Yanping', ZU Chaolong®, CAO Hui'"

(1 College of Life Sciences/Key Laboratory of Microbiology Engineering of Agricultural Environment, Ministry of Agriculture,
Nanjing Agricultural University, Nanjing 210095, China; 2 Tobacco Research Institute, Anhui Academy of Agricultural
Sciences, Hefei 230031, China)

Abstract: To obtain microorganism strains for degrading tobacco straws, a strain named YC-2 was screened from a
tobacco-rice rotation field in south of Anhui Province using CMC-Na medium and measuring cellulose activity. The train was
identified as Bacillus subtilis based on its physiological and biochemical characteristics and 16s rDNA analysis. The enzymatic
properties of the strain and degradation rate of tobacco straws by the strain were investigated. The effects of neonicotinoids
concentration on the growth of YC-2 were also examined. The results indicated that the strain degraded 10.14% of the tobacco
straw within 7 days. The optional temperature and pH were 60°C and 7.0 for the enzymatic reactions of the strain, respectively.
The CMCase and FPase were stable in the range of temperature from 15 to 60°C and at pH from 4.0 to 7.5. The low
neonicotinoids concentration of 1-2 g/L promoted YC-2 growth, while high concentration of neonicotinoids would inhibit the
growth of the strain. Therefore, this strain has high activity for cellulase production and good tolerance to heat and alkali, and can
decompose tobacco straw. Potential application in fields can be realized by further mutation breeding and fermentation condition
optimization of the strain.

Key words: Bacillus subtilis; Cellulose; Enzymatic properties



