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! 100081
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Aspergillus candidus DNA  ¢DNA EMBL AC-
CESSION No. AJ431643 DNA 3458bp 8 c¢DNA
3015bp 1005 19 11
ATCC
20423
Aspergillus candidus
Q78 A 1000-3061 2002 05-0566-06
5%
1
EC3.2.1.23 B-
1.1
1.1.1 Aspergillus candidus
pGEM-T Easy Promega
1 JM109
1.1.2 RNA Proge-
ma Promega  Bio-
lab Taq DNA GIBCO
23 ONPG o-Nitrophenyl-3-D-galactopyranoside
pH Pierce
1.2
1.2.1 DNA ! 1%
10g + 1L 121°C 15
20min 8 1L
121°C 15 20min 72h
Aspergillus 300mg
candidus DNA cDNA 0.4mL 50mmol/L. Tris-HCI pH8.0
150mmol/L. NaCl 100mmol/L. EDTA pHS. 0

50pl. 10% SDS 37°C 1h 75pL
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Smol/L. NaCl 65pL. CTAB/NaCl
10% CTAB 0. 7mol/LL NaCl 65°C 10
~ 20min : 1:1
75% 70%

1.2.2 DNA
Aspergillus oryzae
PCR
5' SnaBl Notl
DNA PCR DNA
94°C 4min 94°C Imin 57°C 1. 5min
72°C 3.5min 35 72°C 10min
DNA pGEM-T Easy
pTlachb-DNA
Primerl 5'TACGTAATGAAGCTCCTCTCTGTTGCT 3’
SnaBI
Primer2 5'GCGGCCGCTTAGTATGCTCCCTTCCGCTG 3’
Not1
1.2.3 c¢DNA
Promega  RNA
RNA 1% 54 h
100mg Immol/L
pH7.0 3
600p.L 26mmol/L 0.5%
pH4.0 0.125mol/L - 4mol/L
60pL. 2mol/L
pH4.0 600pL  : : 25:24:
1 pH4.7 [5min 4°C
10 000g 20min
-20C 30min 4°C 10 000g 10min

1mL 75 %
RNA Nuclease-free
RNA Spg RNA
c¢DNA PCR
cDNA Primer]l 3 Primerd4
2
Primerl 5'TACGTAATGAAGCTCCTCTCTGTTGCT 3’

SnaBI
Primer3 5'CAGCCTTCACAATAATGGAGG 3’
Primerd 5'CTCTGCTTACAACTACTGGG 3’
Primer2 5'GCGGCCGCTTAGTATGCTCCCTTCCGCTG 3’
Not1
94°C 4min 94°C Imin 57°C 1min
68°C 2min 35 68°C 10min

5 1.7kb 3’
1.3kb pGEM-T Easy
pTlacb-1.7 pTlacb-1.3
Smal Pstl
pllacb-1.7 pTlach-1.3 1.7kb cDNA
pTlacb-1.3 pTllacb-3.0

1.2.4 DNA  c¢DNA
DNA ¢DNA

cDNA
NCBI GENEBANK

2
2.1 DNA
1 DNA PCR
DNA 3.5kb
pGEM-T Easy pTlach-DNA
Not1
3 3.5kb
DNA 3.0kb
ki
PCR
5 3
SR A j‘@\
SnaB | lach genomic DNA Notl

pTlach -DNA
6.5kb

1 pTlach-DNA
Fig.1 The scheme for construction of recombinant

plasmid pTlach-DNA
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mRNA mRNA P
71l on v} Notl
e fl 0r1 NotI RT-PCR RT-PCR /
GEMLT Easy - Spel A pGEM- T Eas S}sateII
p
AMB 3015bp Z{;OS;II 5, mpf 3015bp Notl
5! EcoRV 3
ory — St zacbl 3kp Vot 0“/
~—_ SnaBl  Siglachl 7kb  Smal
Notl
Smal
Tlach-
Amp* priach-17 Amp” pTlacbbl 3
lach1.3kb
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Pstl lsmal Pstl| Smal
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ori gl lach1.7kb 4
Notl SnaBI
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Fig.2  The scheme for construction of recombinant plasmid pT/acb-3.0
2.2 cDNA
RNA candidus
RNA OD s/ OD 5 =
1.8
28S 18S 4 RNA RT-PCR
Spg RNA cDNA
PCR c¢DNA
1.7kb 1.3kb pGEM-T Easy
pTlacb-1.7 pTlacb-1.3
Smal Pstl 1.7kb ¢DNA 3
pTlach-1.3 pTlach-3.0 Fig.3 Identification of recombinant
Not1 pTlach-1.3 pTlach-1.7 plasmid by restriction digestion
Pl pTlacb—3 0 1. 1kb ladder 2. pTlach-3.0 /Pst1
3 3. pTlacb-1.7/ Notl 4.pTlacb-1.3/ Notl

5. pTlacb-DNA/ Notl
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Table 1 Alignment of various Lactase sequences and acid amino

5 Aspergillus candidus 560
NGT 373 NVT 402 NLT 453 NLT 522 NVT 622 NAT
760 NET 777 NST 805 NWT 914 NNT
GenBank EMBL ACCES-
SION No. AJ431643
2.3.2
cDNA GenBank
1 A
1.9% B.
4 RNA
Fig.4 Agarose Gel electrophoresis of total RNA from GXN R/K HE RXSHYP LCDXXG RDXNHP
Aspergillus candidus WSXXNE *
2.3 DNA c¢cDNA 6
NGGPVILYQPENEY SGEVHPFR NLYMTFGGT
2.3.1 DNA cDNA TSYDY AEVSGGGFPGWL
DNA cDNA TSYDY
DNA  c¢cDNA C.
DNA  3458bp GC 60 %
50.28% cDNA  3015bp GC 51.73% ATCC 20423 99.5%
DNA 8
cDNA 1005
57bp 19
MKLLSVAAVALLAAQAAGA K,
11 N- Asn-X-Ser 2
Asn-X-Thr X  Pro 478 NVS 156

Source DNA bp Identity Acid animo Identity ACCESSION No.

Aspergillus candidus 3015 - 1005 - AJ431643
Aspergillus niger 3192 57.9% 1006 64.8% A00968
Aspergillus oryzae 3015 99.0% 1005 99.5% E12172
Klwyveromyces lactis 3703 18.1% 1025 2.3% M84410
Geobacillus stearothermophilus 2016 19.1% 672 2.5% E01232
Dianthus caryophyllus carnation 2631 20.7% 731 4.9% X57171
Malus domestica apple 2616 20.9% 731 4.1% 129451
Bacillus circulan 1758 23.3% 586 5.2% D88750
Mus musculus mouse 2364 23.5% 647 4.4% M75122
Thermotoga maritima 3114 20.3% 1037 1.9% AJ001072
Closteridium thermosulfurogenes 2723 18.5% 716 3.3% M57579
Xanthomonas manihotis 2499 20.0% 598 5.3% 135444
Pyrococcus woesei 1533 20.6% 510 2.7% AF043283
Streptococcus thermophilus 3234 20.2% 1026 2.5% M63636
Lactobacillus acidophilus 1887 19.3% 628 2.5% AB004868
Arobidopsis thaliana 2478 22.3% 856 5.6% AY056285
Vitis vinifera grape 2855 22.6% 854 3.7% AY043231
Lycopersicon esculentum 2532 22.2% 724 4.4% AF020390
Homo sapiens human 1812 21.0% 480 3.1% XM _ 009489
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2 ATCC 20423
Table 2 Comparison of Enzymatic Characteristics from Aspergillus candidus and Aspergillus oryzae
Aspergillus candidus Aspergillus oryzae ATCC 20423
Optimum pH 5.2 5.2
Optimum temperature 60°C 55C

pH stability

Thermal stability

The enzyme activity did not decrease in the pH  The enzyme activity did not decrease in the pH range from 4.0

range from 4.0~ 9.0 the enzyme relative activity ~9.0 the enzyme relative activity was above 20% in the pH

was above 80% in the pH range from 3.0~3.6 range from3.0~3.6

2.5% of the enzyme activity was remained after heating at 60°C

for 20 min

62% of the enzyme activity was remained after

heating at 60°C for 30 min

Ca* K* Mg* Pb** EDTA Zn** SDS Ca®* K* Mg* Ph** EDTA have no effects on the enzyme

Effect of metal ion and some re-

agents on the enzyme activity

have no effects on the enzyme activity the enzyme  activity the enzyme activity was heavy inhibited by Cu**

activity was slight inhibited by Cu®* Fe?* Fe?* Zn®* SDS

3
candidus 420 1 A.

N A. oryzae—>D A.

Specific activity/ u/mg 706 531.8
K.,/ mmol/L 1.67 3.67
Vipax/  ppmol/min 3.33 3.33
cDNA
mRNA ’
RNA 6mg/mL
1%
54h
RNA RNA
DNA
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Cloning and Sequencing of Lactase Gene from Aspergillus candidus

ZHANG Wei'  YAO Bin®  WANG Lei'  FAN Yun-Liu'"
! Biotechnology Research Institute 2 Feed Research Institute  Chinese Academy of Agricultural Sciences  Beijing 100081 China

Abstract Genomic DNA and ¢DNA sequences of lactase from Aspergillus candidus were cloned. Sequences analysis revealed
that the genomic DNA was 3458bp containing eight introns ¢DNA was 3015bp and encoding a polypeptide of 1005 amino acid
residues. Signal peptide was 19 amino acid residues eleven potential N-glycosylation sites were assumed. Comparing the gene
¢DNA and amino acid sequences with other lactase sequences from various sources it showed a very low homology with most of
other sequences. Although the gene had a higher homology to Aspergillus oryzae lactase sequence characterization of both enz-

ymes exhibited obvious difference. The gene from Aspergillus candidus was a promising new gene for food industry.
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