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Abstract In order to investigate the function and acting model of cellulose binding domain
(cBD ), further understand degradation mechanisn of native cellulose and enhance the
biotechnological value of cellulolytic enzymes, the CBD -encoding region of cellobiohydrolase |
gene from Penicillium janthinellum was amplified in vitro by PCR. A fter being treatedw ith X ba |
and H indlll, the CBD e+ 1 -encoding region w as inserted into the dow nstream of the peB signal
sequence at E. coli vector pKK-tac-new. The plasnid with inserted CBD e+ 1-encoding region
DNA fragmentw as selected and designed pK K -tac-new -8 Induced by IPTG,DH5 a(pKK tac-new -
8) secreted 45 2 mg of CBDww1 per liter of culture By microcrystalline absorption and
deorption, the CBDwn1 secreted into the culture supernatant by DH5 o« (pKK tac-new -8) w as
purified and concentrated The CBDew 1 protein had amolecular mass of 10 8 kD and more than
90% of the CBDwn1 produced by DH5x (pKKtac-new-8) were secreted into the culture
supernatant Treated by CBDen 1, the incrament of turbidity of crystalline cellulose CF-11 was
128 9%, and the disruption effect on native cotton fibrils structure occurred after being treated
w ith CBD e+ 1. Both of the experments proved the role of CBDeer 1 in penetrating the fibers of
crystalline cellulose

Key words Penicillium janthinellum, Cellobiohydrolase I, Cellulose binding domain, Secretive
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CR 1.4 PCR CBH I
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, PrimerA 5-GCICTAGA-TCCTCTCAAC
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, PEG 20000 1/ 1.4 : CBH I
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7 h, . . 1403 1668 266
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: — 200
— 100
1.8 pNPC
. Fig 1 Agarose gel electrophoresis of CBDcsH 1 coding
1.9 CBDcaH1 CF-11 sequence anplified by PCR
1 Negative control without the template 2 Amplified
10ml Q 1% CF-11 Q 02 mol/f_ products by PCR; 3 DNA molecular markers
(pH6 0) Q 5mil
CBDwn1 .45 ,  24h. UV-240 2.2 CBD o1
(Shimadu , Japan) 550 nm
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5 - ICCT CTC AACTCG ACC TTC ACC GGC GGC ACC ACC AGC TCT TCC
P L N S T F T G G T T S s S
AGC ACC ACG ACC ACC ACC TCC AAG AGC ACT TCG ACT TCC TCC TCG
s T T T T T $ K S T S T S S S
TCC AAG ACC ACC ACC ACT GTT ACC ACC ACC ACT ACC TCC AGC GGA
s K T T T T V T T T T T S S8 G
TCG AGC GGC ACT |GGT GCA CGG GAC TGG GCC CAA TGT GGC GGT AAT|
S § G T G A R D W A Q C€C G G N
|GGC TGG ACT GGC CCG ACC TGT GTG GTG AGC CCC TAC ACT TGC ACC|
G W T G P T T C V § P Y T CT
|AAG CAG AAT GAC TGG TAC TCC CAG TGC CTG| TAG agaatcttgg-3’
K Q N D Wy s Q C L

Fig 2 The sequence of PCR-amplified fragnent inserted into pKK-tac-new -8 CBD -encoding region is show ed by square

frame and the partial CD -encoding region by the thin underline

2.3 DSPAGE

pKK-tac-new -8 , 10. 8 kD,
CBDsH 1 , CBDesH 1 DH5 «
(pKK-tac-new -8)
2.4 DHS5 x(pKK-tac-new-8) CBDcsH 1

pKK-tac-nev CBD
CBD e+ 1 ; )
DH5 x(pKK-tac-new -8) DH5 a(pKK-tac-new -8)
IPTG 1.6 1.7 CBDceH 1
, DH5 o (pKK-tac-naw-8) :
CBD D SPAGE - Fig 3 CBD
D S-PAGE , CBD s+ 1
D 4 5 6 (Fig 3 1) . Folin- DH5x(pKK-tac-
new -8) CBD
2: Table1 . DH5
" x(pKK-tac-new -8) CBDcan |
( 91%)
20 CBD o |
14
— 10.8kD
Table 1 The anountsof CBD sproduced by DH5 o (pKK-
tac-new -8)
Fig 3 D S-PA GE analysisof secretive CBDcsr 1 by DH5
(oK K-tac-new-8) L ocalization P(CBDwH 1) /MmgeL” ¢ Ratio (%)
1 Sample treated by microcrystalline absorption and Supernatant a1 9 9
desorption using the intracellular proteins of DH5 x(pKK- Periplasnic gpace 412 91
tacnew -8); Intracellular 0 0
2 The protein molecular markers Total 45 22 100

3 CBDa+ 1 located in the periplasnic space
4 CBDceH 1 secreted into the culture supernatant;

5 Total proteinsof cellsof DH5 a(pKK-tac-new-8);

Note The results were average values of three duplicate
experiments

6 Total proteinsof cellsof DH5 a(pKK-tac-new)

2.5 DHS5 x(pKK-tac-new-8)CBH |
CBH 1 pN PC
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IPTG DH5 a(pKK-tac-new -8)
! pN PC ’ DHS O((pKK- Table 2 The turbidity of CF-11 slution w ith and w ithout
tacnew-8) pNPC 0, CBDesii 1 at 550 nm after 24 h of incubation at 45
CBH I ! pKK-tac-new -8 T reatment Turbidity Increment of turbidity (%)
PCR 18 Q 1% CF-11 with buffer
instead of CBDcgH 1

2.6 CBDcan 1 CE-11 Q 1% CF-11with CBDsH1 60 90 128 9

1.9 , CBDH 1 2.7 CBDceur
Q 1% CF-11, Table 2. 110
45 |24 h , CBDeHI CF-11 (Fig 4),

CBDsH 1 CF-11 CBD s+ 1 4 6h CBD

, 128 9%, , ,
: CBD s+ 1 ,
CF-11 , (Fig 4B,C) -

Fig 4 STM image of native cotton fibrils treated by CBDcsH 1

(A) Native cotton fibers(Iref: O 28 nm; V bais 420 mV ; Scanning area: 64 nm x 64 nm);

(B) Cotton fibers treated w ith CBD e+ 1 for 4 hours(Iref: @ 28 nm;V bais 420 mV ; Scanning area: 64 nmx 64 nm);
(C)Cotton fibers treated w ith CBDcsH 1 for 6 hours(Iref: @ 28 nm;V bais 420 mV ; Scanning area; 64 hrmx 64 nm).

CF-11 CBDacsH 1 , ,
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