1 2 %3 3
9 9 9
(1. , 2141225 2. s 2141225 3.
s 214122)
: . pUCmM-T PCR ,
DNA DNA : T PCR .
(Aspergillus usamii )EOOL  B- (Aus man5A)5" 3’
o . PCR S N \
; T PCR . y Aus
manbA .
8 [B= 8 ; ; T PCR
: Q78 : A : 1673—1689(2012)02—152—07

Cloning of the Regulatory Sequences of f-mannanase Gene
from Aspergillus usamii
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(1. School of Biotechnology, Jiangnan University, Wuxi 214122, China; 2. School of Food Science and Technology, Jiangnan
University, Wuxi 214122, China; 3. School of Medicine and Pharmaceutics, Jiangnan University, Wuxi 214122, China)

Abstract: In this manuscript, a novel T vector-mediated PCR technique was developed by using
restriction enzyme digestion, pUCm-T vector ligation and nested PCR technique . This novel
method can be used to determine two flanking unknown DNA sequences of a partial known
DNA sequence. And this method was applied to clone the 5 -and 3'-end regulatory sequences
of B-mannanase gene (Aus man5A) from Aspergillus usamii E001. The results showed that
this method exhibited many advantages, for example, simplicity of operation, high specificity
of primers, rapidness of result verification, and few restrictions for operation. By means of T
vector-mediated PCR amplification, molecular cloning and DNA sequencing, the flanking regu-
latory sequences of the Aus man5A was successfully determined.
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ACGACTCACTATAGGGCGACA
ATTGTCGATTTGCCGTCCTG
GCAGTTGGTACCAGACTGTG
CTATGACCATGATTACGCCA

GGGAATACTATCTACTATGGG

GTGATTATCAGTGCCTGGTG
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1L 6 Aus man5A 5’
L 61 Aus man5A 5’ PCR

DNA ,

Man5A-R1 5'
BamH [ EcoRV
DNA:10 XK Buffer 2 pL,BamH [ 1 pL,

EcoRV 1 pL, DNA 10 plL, 6 nL,37
T 4 h, Taq 3’
A : 20 pL.,10 X PCR Buffer 2. 5 pL,
dNTP 0. 5 uLL,Tag 0 25 pL, 1. 75 pL,72
C 10 min, man5AP,
man5AP  pUCm-T :50% PEG4000 1 L,
10X T4 DNA Ligase Buffer 1 pL, man5AP 6 pL,
pUCm-T 1 4L, T4 DNA Ligase 1 xL,16 C

A. usamii

, (PCR ) pUCmM-T-
manb5AP,
1L 6.2 Aus man5A 5’ PCR

Aus man5A 5 PCR:10 X
PCR Buffer 5 pL,dNTP 3 pL,pUCm-T-man5AP 5
pL, T-PrimerF 1 uL,Man5A-R1 1 pL, 345
pL.Taq 0.5 pL;94 C 4 min,30 (94 °C

30 5,55 C 30 s,72 °C 90 s),72 C 10 min; PCR
man5AP-Out, PCR:10 X PCR
Buffer 5 L, dNTP 3 pL, manSAP-Out 1 pL, T-

PrimerF 1 pL, Man5A-R2 1 pL, 38 5 pl,
Tag 0.5 pL;94 °C 4 min, 30 (94 C 30 s,
57 °C 30 5,72 °C 45 s),72 °C 10 min;
manbAP-In.,
1. 7 Aus man5A 3’
L. 7.1 Aus man5A 3’ PCR
Pst | EcoR'V A. usamii

DNA:10XH Buffer 2 yL.Pst] 1 uL,EcoRV [ 1
nL, DNA 10 pL, 6 nL,37 C 4
h, Ex Taq 3! A

: 20 pl, 10 X ExTaq Buffer 2. 5 pL,
dNTP 0. 5 pL, Ex Taq 0. 25 pL, 1L 75
pL,72 °C 10 min, man5A3T,
man5A3T pUCm-T : 50 %

PEG4000 1 pul.,10 X T4 DNA Ligase Buffer 1 pL,
manS5A3T 6 pL,pUCm-T 1 pL, T4 DNA Ligase 1
pL,16 C ) (PCR )
pUCm-T-man5A3T,
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1. 7.2 Aus man5A 3’ PCR

3! PCR: 10 X PCR Buffer 5
pL s dNTP 3 pL,pUCm-T-man5A3T 5 pL,ManbA-
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305,72 C 90 s),72 °C 10 min; PCR
man5A3T-Out, PCR: 10 X PCR Buffer 5
pL,dNTP 3 pL,manSA3T-Out 1 pl., Man5A-F2 1
pL, T-PrimerR 1 pL, 38 5 pl, Taq 0.5
pL;94 °C 4 min, 30 (94 °C 30 s,55 C 30 s,
72 °C 45 s), 72 C 10 min;
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Fig. 1 Flow chart of the template construction for PCR amplification of Aus man5A 5'-end regulatory gene
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4500

bp

3000

2250

1500
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750
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M. DNA marker; 1. First-round PCR product with primers T-
PrimerF and Man5A-R1; 2. Second-round PCR product with prim-
ers T-PrimerF and Man5A-R2
2 Aus manSA 5’ PCR
Fig. 2 Electrophoresis of the PCR products of Aus man5A 5~
end regulatory sequence

2.3  Aus man5A 3’ PCR
, Pst 1  EcoRV A. usamii
DNA 3’ PCR
4 o
2.4 Aus man5A 3’
PCR 1 g/dL
, 5 o PCR
¢ 5, D, PCR
680 bp 5,
2). man5A3T-In  pUCm-T
(pUCm-T-man5A3T-In) , JM109,
DNA 3!
R 562 bp(C  6),
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T-PrimerF

GATC CCACCACTCA GAGGATCTGA AACACACGGC AGAGGGTGTC GCCATACCGA 54

FHIFF

ATCGAGCACG GACAAAACAC CTGCATCTGC AGATTGATTA CCTACCACGA TGATCGTCAC 114
CGCTCCGTTC TCAACTCGGT ATCTGGGTGG TCCAGAGATG GAGCCAAAGT CCCTTCCTGC 174
TCCTCCTACA GGCCACTGCT TATTTCAGAA CGGAGGGTCG TCCGTGTAGC AGAAAACGGA 234
AGGGACACTG AATAGCTAGC TATAAAGGCA CCTGAACCCT CATATCTTGA GTATCATAAA 294
CAAACCAAAG GAAATCAATC AAACGGTCAC AATGAAGCTT TCCAACGCCC TCCTCACCCT 354
GGCTAGCCTG GCGCTGGCCA ACGTCTCCAC GGCTCTGCCG AAAGCCTCCC CTGCACCGAG 414
CACCAGCAGC AGTGCTGCCT CCACCTCCTT CGCCAGCACC TCCGGCCTCC AATTCACCAT 474
TGACGGCGAA ACTGGCTACT TCGCCGGAAC GAACA 509

Man5A-R2

3 Aus man5A 5’
Fig.3 The sequence of Aus man5A 5'-end regulatory gene
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Amp
reP
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Fig. 4 Flow chart of the template construction for PCR amplification of Aus man5A 3'-end regulatory gene
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bp bp 6 ,Aus man5A  poly(A)
4500 L3 AATTAAA 184-190 , 266 bp
Y - 433 bp 168 bp DNA C(
. R Aus manbA

Rho bl
1500 B
1000 ‘
: D) T PCR s

750 RS - DNA

500 DNA , N .

250 2) T PCR s

- (Aus man5A)5’
M. DNA marker; 1. First-round PCR product with primers

Man5A-F1 and T-PrimerR; 2. Second-round PCR product with

primers Man5A-F2 and T-PrimerR 3 ’
5 Aus man5A 3’ PCR - (Aus man5A)5" 3’

Fig. 5 Electrophoresis of the PCR products of Aus man5A 3~
end regulatory sequence

Man5A-F2
GTGATTATCA GTGCCTGGTG ACGGATCATG TTGCTGCTAT TGATAGTGCC TAAGEGGGGAE 7

ACTGAGACTG AGATGTGGGG GAAAGGATGT GATTGTTGGT GATTTGAGAA TGTATGTACA 67

FHF5

AAAGGGGGGA AGCGGTGAAT GAGAGTTGTT CGTTGAGTTT TTGGTAAACA ATTGGACAGT 127
CAAACCATCA GCCAAGACTA GCTAAGATAC TGGGTATTTT GGTCACTGCT TTTCATAATT 187
AAACATGCTA TTTATAAATC AAACAAGTAA AACTTAATTC CCATTCCCAT CATACGCCAT 247
TGTCATAACC ACGCCATACC CCCCTTCCCC TCAAAACCAA TCTAATCCCT CCCATCCCCC 307
CTCCTACCAG CCAATACCAC CTCACTCCCA CTCTCACTCC TCTCCACCCC CTTCACCATC 367
AAAAACGGCT CCGCATCACC AACCCTCTCC GCCGTCAACC CCGCATTCCC AGGCCATCTC 427
ATCCCCGCCT CCAACTGCCT CTGATACGAC ACACGCCTCA GCCTCGCCGA CTCCGCCGGA 487
GTAAGATGAA GATACAGCTC CGCCGCAAAG ACATGAATAG CGACAGCCAG CCACGCCGCA 547
GCACTGAAAC TGATAAGACT GGAGATCTGG ATCCCTCGAG TCTAGAGTCG ACCTGCAGGC 562

ATGCAAGCTT _GGCGTAATCA TGGTCATAG-3"

T-PrimerR
6 Aus man5A 3’
Fig. 6 The sequencing result on Aus man5A 3'-end regulatory sequence
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