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Tag DNA pMD18-T TaKaRa 1.1.3 Mandles’
DEPC Pfu DNA Bl LB
RT-PCR MBI

PCR 1.14 TAIL-PCR
PTC-200 PCR Bio-Rad 1
%1 HT TAIL-PCR 154
Table 1  Primers used in the process of TAIL-PCR
AD and reactions Primer names Sequences (553 7T
ADI TG(A/T)GNAG(A/T)ANCA(G/C)AGA
AD2 AG(A/T)GNAG(A/T)ANCA(A/T)AGG
. . AD3 (G/C)TTGNTA(G/C)TNCTNTGC
Arbitrary degenerate primer (AD) AD4 NTCGA(G/C)T(A/T)T(G/C)G(A/T)GTT
AD5 NGTCGA(G/C)(A/T)GANA(A/T)GAA
AD6 (A/T)GTGNAG(A/T)ANCANAGA
AD7 (A/T)TCTGNCT(A/T)ANTANCT
1SPD1 TACTTGGCACCCGCCTTGTT
The first upstream TAIL-PCR 1SPD2 CCCGCCTTGTTGGTCTCATAC
1SPD3 GGGAAGAGTGGAAACATCAACG
2SPD1 GCAGGTAGCATCGTCAGGGCACAG
The second upstream TAIL-PCR 2SPD2 GTCCCACTGTTGGCGAAAAAGAAAT
2SPD3 ACTTCGTTACCAGTGTAGCAGTTCAT
3SPD1 CCTACTCTACCACCAGATACGCCG
The downstream TAIL-PCR 3SPD2 ATGGCTGCGACTTCAACCCCTT
3SPD3 TGACCCAGTTCATCACCAACGA
The fi ati 4SPD1 CCACGGAACCATCTTTGCTG
el“tﬁiﬁf;gRsemw““ 4SPD2 CGAGTGGTGGGTGGGTTTCA
i 4SPD3 AGGGAGGGAAGCGTAGTAGGA
Th A reeulati 5SPD1 TACTATTTCACTTGCCAGACTTCTT
e“”“mnﬁfﬂﬁﬁnsameme 5SPD2 GGTGAAAGACCCTACGACAGC
5SPD3 CCACATACGGTCGGTAAAGC
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800 bp 550bp 500 bp 550 bp 17
bp M 1 2 34 5 6
BLAST 564 bp
22 TAIL-PCR ##§ cbhl £KEH
- - 2322
564 bp 5 3 5057 1735 bp
TAIL-PCR 1597 bp
1947 bp
TAIL-PCR
TAIL-PCR 1811 bp o
cbhl B1 MaFRIERXEL
N ) Fig. 1 Agrose gel electrophoresis of intron verification. M. A-
2.3 chhl EFLKMSHREY &K RT-PCR Hind marker; 1. Amplification product of P1 and P2 with ge-
TAIL-PCR P1 P2 nome template of 114-2; 2. Amplification product of P1 and P2
with ¢cDNA template of 114-2; 3. Amplification product of P1
Pfu DNA 114-2 and P2 with cDNA template of JU-A10; 4. Amplification product
JU-A10 DNA cbh1 of P1 and P3 with genome template of 114-2; 5. Amplification
product of P1 and P3 with cDNA template of 114-2; 6. Amplifi-
cation product of P1 and P3 with cDNA template of JU-A10.
114-2 JU-A10  cbhl
24 TAIL-PCR #1& cbhl £ LiiF 75!
114-2 JU-AL0 RNA TAILCERR cbhl
¢cDNA RT-PCR CPIL-PCR
1 114-2 PI P2 PI AD2 868bp 2215
P3 1 4 bp 2938 bp
114-2 JU-A10 114-2 JU-A10
cDNA Pl P2 2 Pfu DNA chbhl 1.9
3 Pl P3 kb JU-A10
5 6 114-2 1.9 kb 4
cbhl P2 P3
114-2 600 bp
JU-A10 RNA ¢DNA P1 114-2
ORF 1362 bp TATA -36 -654 -747
cbhl Crel 5 “SYGGRG-3 #!
7 ACEIP" 3 Cys2His2
Neosartorya fischeri  CBH 57AGGCA-37
75% CBH
DNAMAN -1028 -1740
cDNA cbhl
1500 bp GenBank EF397602 N
3w
75 bp 63 bp
453 SignalP (http: //www. PCR
cbs.dtu.dk/service/SignalP) TAIL-PCR
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Cloning Cellobiohydrolase from Penicillium decumbens 114-2 with
TAIL-PCR and comparing with its derepressed mutant JU-A10

Ziyong Liu, Xianyun Sun, Yinbo Qu’

(State key Laboratory of Microbial Technology, Shandong University, Jinan 250100, China)

Abstract: [Objective] We studied the differences in gene sequence of cellobiohydrolase gene (cbhl) from Penicillium
decumbens 114-2 and its derepressed mutant JU-A10. [Methods] We cloned cbhl and its full-length cDNA from Penicil-
lium decumbens 114-2 by the modified thermal asymmetric interlaced polymerase chain reaction (TAIL-PCR) and
RT-PCR. [Results] The total length of cbhl was 1500 bp. It contained 2 introns and encoded 453 amino acids (GenBank
Accession No.EF397602). The upstream sequence (1.9 kb) of cbhl gene was also cloned and sequenced. It contained two
putative binding sites for the carbon catabolite repressor CRE and two putative binding sites for cellulases transcrip-
tional regulator ACE . [Conclusion] The derepressed strain JU-A10 was a multiple mutant of the wild strain114-2. The
mutant produced several times more cellobiohydrolase activity per ml of culture medium when compared with 114-2. The
cbhl gene sequence of the mutant was the same with the wild strain. While four single base mutations were detected on
the upstream sequences (1.9 kb) of cbhl gene.The result suggests that the evidently enhanced cellobiohydrolase activity of
the mutant is not due to cbhl protein-coded sequence . The true reason maybe refer to single base mutations of the
upstream sequence that effect the transcription regulation of mutant JU-A10. As a result, the secretion of CBH
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