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AF10 Aspergillus niger  PCR AF10
inuAl inuAl 1551bp
4 N-
WMNEPN pUC118 E . coli ]M109
Q812 A 0001-6209 2002 03-0321-05
Inulinase or Inulase 2 Endoinulinase EC 3.
2.1.7 Exoinulinase EC 3.2.1.80

Arthrobacter sp. Klwyveromyces

niger Aspergillus ficuum

1

1.1

1.2

1.3

1.3.1 20g 10g 10g
50°C

1.3.2 10g Sg Sg

1.3.3 7

1.3.4 1B 8

1.4

E . coli ]M109 pUC118

1957 -

2001-07-23

Penicillium Aspergillus

20g 1L

3g pH6.0 1L

2001-11-26 © HERFEMEMFRFFATIBSHEEED http://journals. im. ac. cn
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1.5
DNA 60mlL 20mlL 500mmol/L. Tris-HCl pH9.0 8ml 500mmol/L
EDTA pHS8.0 100mL sigma DNA PCR
1.6
1.6.1 30°C 180 r/min 30min
2~3d
1.6.2 30 mL 30°C 150 r/min
1.6.3 ’ pH5.5 55°C
1+ mol 2% pH4.6
50C 15min 3 5-
1.7 ’
1.7.1 28°C 2
28C 4
1.8
1.8.1 AF10 NDA ' AF10 200ml.
28°C 135r/min 2h
1.5mL 0.1g 500, DNA
100pL. 109% SDS 300pL 50C 1h
300p:L 3mol/L. NaAC PH5.2 15min 6 000r/min 15min
20min 10 000r/min 15min 70%
TE DNA 1pg/pL
RNase  37°C 30min 1% ADNA/ Hind Il DNA
10V/em 30min
1.8.2 PCR inuAl AF10 NDA 3 A.
niger PCR Pyrobest DNA inuAl
F, 5-ATGAATTCGTTGAATCCGAAGGT -3" R, 5'-TCCCCGGGATTCA AGTGAAA-
CACTCC-3’
PCR Buffer SpL. dnTP 4pl Fy 0.5puL R, 0.5puL AF10DNA 2ul.  Pyrobest DNA
0.25pL dH,0 37.75uL 94°C 1min 98°C 15s 55°C 30s 72°C 2min
35 PCR 8
1.8.3 PCR PCR
11
1.8.4 inuAl PCR pUC118
“ TaKaRa BKL Kit” PCR 3 5 Eppen-

dorf Blunting Kination Enzyme Ngxhlygh @ BhantineKination::Buffer: 201 JRER <. in. ac. con
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7pl. dH,0 10pl. 37°C  10min TaKaRa Micropure EZ Ipl. “ TaKaRa
BAP CIAP” pUCI18 Ligation solution A 6uL

16°C E. coli JM109°* Amp  X-gal/
IPTG LB 30°C 24h PCR
2
2.1

18 5
1 5 AF10

48.0U/mL AF10

2.2 1
AF10 Table 1 The results of screening
28°C A . niger AFO1 AF0O2 AFO4 AF10 AF16

) 2 Sem ~ Activity/ U/mL 46.2 47.0 29.8 48.0 32.4

3.0cm
4d
700pm ~ 800pm
45pm ~ 75pum
4pm ~ Spm 5
AF10 Aspergillus niger A . niger AF10
2.3 A.niger AF10
2.3.1 A. niger AF10 DNA 10 A . niger AF10
DNA  0.8% 23kb 1
2.3.2 PCR A . niger AF10 PCR A . niger AF10 PCR
1.6 kb 2

1 A. niger AF10
Fig.1 Agarose electrophoresis of
A.niger AF10 genomic DNA
1 2 3.AF10 genomic DNA 4. Marker ADNA/ Hind|ll .

DNA 2 PCR

Fig.2 PCR amplification of

Inulinase gene

1.Marker DL-2000 2 3.AFI10 inuAl as a template.

© PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn
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2.3.3 PCR 3  PCR
1551bp G+C 54.3%
2 12~15
inuAl  inuAl GenBank AF369388
2 inuAl EXPASY  ProtParam "
Table 2 The homologous betwtten AF10 inuAl and inuAl A ni ger AF10
inulinase gene from other stains 516 4
Gene Identities/ % Source N- 40 ~ 45
InuB A . niger 97.2 13 .
IuA A niger 98.0 14 WMNEPN A niger
inu2 Aspergillus ficuum 98.0 15 AF10 3
InuC  Penicllium sp. TN-88 98.0 16 56 39
55851.9 Cosn Hiio Ness Org0 S5 pl  4.58
Asp+Glu 56 Arg+1Lys 28
3

Table 3 Composition of amino acid

Amino acid Sum Content/ % Amino acid Sum Content/ % Amino acid Sum Content/ %

Ala A 38 7.4 Arg R 14 2.7 Asn N 24 4.7
Asp D 35 6.8 Cys C 3 0.6 Gln 0 23 4.5
Glu E 21 4.1 Gly G 46 8.9 His H 11 2.1
Ile 1 22 4.3 Leu L 39 7.6 Lys K 14 2.7
Met M 12 2.3 Phe F 19 3.7 Pro P 27 5.2
Ser S 51 9.9 Thr T 51 9.9 Asx B 0 0.0
Tyr Y 12 2.3 Val \4 37 7.2 Asx B 0 0.0
Glx YA 0 0.0 Xaa X 0 0.0
2.3.4 inuAl AF10 inuAl pUC118
pinuAl  inuAl JM109 LB
EcoR1  Smal
2.7kb  1.6kb 3 PCR PCR
1.6kb 4 A . niger AF10
pinuAl K. coli ]IM109 JM109/inuAl
12
bp
2000—
1000—
3 pinuAl 4 JM109/inuAl  PCR
Fig.3  Digestion pattern of recombinant plasmid of inuAl Fig.3 PCR analysis of JM109/inuAl

1. Marker DL-2000 2.Recombinant plasmid of inuAl.
© PER R &L%ﬁk’ﬁﬁlﬂgﬁ?ﬁ QE pf‘)dt““ ijgy}gg?l/ls 8 sc. n
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2.4
2% ~ 45%
UHFGS 90% ~ 95%
AF10
1 Henrissat B. Biochem J 1991 280 309 ~ 316.
2 Gunasekaran P Karunakaran T Cami B et al . J Bacteriol 1990 172 6727 ~ 6735.
3 Ohta K Akimoto H Astuda S et al . Biasci Biotechnol Biochem 1998 62 9 1731 ~ 1378.
4 Kang ST Kim S 1. Biotechnol Lett 1999 21 569 ~ 574.
5 Laloux O Cassart J P Van Beeumen J et al. FEBS Lett 1999 289 64 ~ 68.
6 Kim HS Lee D W. Biotechnol Lett 1999 21 621 ~ 623.
7 1983.253 ~ 258.
8 J EF T
1992.
9 Uhm T B. Biotechnol Lett 1986 9 4 287 ~290.
10 . 2000 1 45~47.

11 Wang J T L Shapiro B A Shasha D. Paattern Dislovery in Biomolecular Data Tools Techniques and Applications. Oxford
university press 1999.

12 Ohta K Akimoto H Atsuda S et al. Biosci Biotechnol Biochem 1998 62 9 1731 ~ 1738.

13 Nucleotide sequence EMBL accession number ABO12772 ABO12771 .

14 Nucleotide sequence EMBL accession number AJO06951 .

15 Nucleotide sequence EMBL accession number E08802 .

Screening Strains Producing Inulinase and Cloning of Inulinase Gene

Zhang Linghua Wang Yunji Ye Shuhong Zhang Fuqi
Department of Food Science and Bioengineering  Dalian Institute of light Idustry Dalian 116001  China

Abstract A wild-type strain AF10 producing inulinase was screened from soil samples the strain is
identified to be a A . niger. A endoinulinase gene inuAl from A . niger AF10 was wequenced and
analyzed after PCR amplification. The results shows inuAl is 1551 bp in length without any intron
and contains 4 potential N-glycosylation sites. The conservative sequence is WMNEPN from the N-
terminus. The inuwAl was cloned to pUC118 and the recombinant vector pinuAl was obtained and
transformed into E . coli JM109. The recombinant JM109/inu Al included inuAl was obtained.

Key words Aspergillus niger Inulinase Gene cloning
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