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Abstract: The CBD-encoding region of family 7 cellobiohydrolases gene from the thermophilic fungus
Chaetomium thermophilum was inserted into the upstream of the CelB gene from the hyperthermophilic
bacterium Thermotoga maritime. The recombinant plasmid pHsh-CBD-CelB was expressed in Escherichia
coli IM109. CBD-CelB fusion protein was purified by a simple heat treatment followed by DEAE-Sepha-
rose FF column. The optimal temperature of CBD-CelB fusion protein for CMC activity was 90°C, and the
fusion protein had the ability of binding crystalline cellulose. Enzyme activity of CMC and Avicel was in-
creased.
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(Thermotoga maritime ATCC 43589)
, 80°C 8 h*
pHsh s
[6] o2 ,
1.2 EREIRE
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, PCR Qiagen Plasmid kit
PCR purification kit (Qiagen, USA)
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7.5 Tris-HCl 2,
80°C 30 min , 4°C

30 min 50 mmol/L, pH 7.5

Tris-HCI DEAE-Sepharose FF
s , 0 mol/L~0.5 mol/L NaCl
b
SDS-PAGE
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Table 1 primers designed
(5'-3")
Primers Sequence (5'-3")
Bl CTAGCGTTGGTGCAACGGAC
B2 GGGCTCGAGTTATTTTACAACTTCGACAG
cl TAGTACAACCAGTGTAACCGATACCACCACA
CTGACCCCATTTCATGGGTATATCTCCTT
2 ACCACGGGTTAAGCTGAGTACAAGTAGTACC
AGCAACACAGTTAGTACAACCAGTGTAAC
3 ACAGCCAGTGTCTTGAGGCTAGCGTTGGTGC

AAC

1.4 BEEEMNEFRE

CMC [7] , 0.5%
CMC
Avicel [8] >
1% (Microcrystalline cellulose)
1 pmol
15 AHERLEEIRR
[9]
CBD-CelB CelB S
50°C 2h ,
2 %R
21 MIERF
, Chaetomium

thermophilum CBD(GenBank: AM711862)

>

C. thermophilum CBD
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, 17 Stul Xhol Xho I
CelB ,
1 1 , pHsh-CelB
, 2 C. thermophilum CBD
3 Cl C2 C3¢( 1),
22 EHEKME pHsh-CelB : PCR
pHsh-CBD-CelB 2 99 bp CBD CelB
T. maritime CelB 1 PCR
(1o} CelB GenBank pHsh-CelB , Cl1 C3
(GenBank: NC_000853) PCR R 2 PCR 1 PCR
B1 B2( 1) T. maritime CelB , C2
, 756 bp C3 , PCR , ,
SignalP PCR T4 DNA
95°C 5 min, 94°C 1 min, 55°C 1 min, 72°C pHsh-CBD-CelB(  2)
1 min, 30 72°C 10 min Pyrobest DNA , pHsh-CelB
polymerase (TaKaRa) , PCR pHsh-CBD-CelB ATG
pHsh , Sal I, Sal I Xho I , 3

I AAG TGG GGC CAG TGC GGC GGT ATC GGC TAC ACC GGC TGC ACT AAC TGC

2 AAA TGG GGT CAG TGT GGT GGT ATC GGT TAC ACT GGT TGT ACT AAC TGT

1  GTT GCT GGC ACC ACC TGC ACT CAG CTC AAC CCC TGG TAC AGC CAG TGC CTG

2 GTT GCT GGT ACT ACT TGT ACT CAG CTT AAC CCG TGG TAC AGC CAG TGT CTT
1 C.thermophilum CBD JR %A EE K 5 BB F5 b

Fig. 1 Comparison of CBD gene sequence between original DNA and optimized DNA
Note: 1: Original sequence; 2: The optimized gene sequence.
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Fig. 2 Construction of the recombinant plasmid
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Fig. 3 Identification of recombinant plasmid

Note: M: DNA Marker DL2000; 1: recombinant plasmid
pHsh-CelB degested by Sal I and Xho I; 2: recombinant plasmid
pHsh-CBD-CelB degested by Sal T and Xho I.
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Fig. 4 SDS-PAGE of fusion protein CBD-CelB and CelB in
purification steps

Note: 1: Protein Marker; 2: Crude extract of E. coli IM109 /pHsh;
3: Crude extract of E. coli JIM109 /pHsh-CBD-CelB; 4: Proteins of
E. coli JM109/pHsh-CBD-CelB remained after heat treatment;
5: Fusion protein CBD-CelB purified by DEAE-Sepharose FF;

6: CelB purified by heat treatment followed by DEAE-Sepharose
FF column.
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Fig. 5 The optimum temperature for CMC activity
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Fig. 6 Adsorption of CBD-CelB and CelB to cellulosic
substrates
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