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Figure 1. A: The amplification of cel6B gene with polymerase enzymes.

Lane 1: DNA marker 1kb. Lane 2: The amplification of gene with Taq
DNA polymerase. Lane 3: The amplification of gene with mixture of
Tag+PFu polymerases. B: Recombinant confirmation by double digest
reaction of pTG19-T colony. Lane 1: DNA marker 1kb. Lane 2-7 Digest
products of plasmid from colonies 1-6 with EcoRI and Xbal. Lane 4:
Double digest reaction that has not been fully performed.
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Figure 2. A: Plasmid digestion by EcoRI and Xbal enzymes.
Lanel: DNA marker 1kb. Lanes 2 and 3 digest and undigest of
recombinant plasmids, respectively. Lanes 4 and 5 digest and
undigest of pPICZoA plasmids, respectively. B: map of
pPICZaA recombinant plasmid contains cellobiohydrolase gene.
cel6B gene (1) was cloned in the downstream of a-factor (2) and
upstream of coding regions of the C-myc and 6XHis tag (3). C:
Plasmid extraction by Alkaline lysis method from Jm109
colonies resulted from ligation of the cel6B gene to pPICZoA.
Lanes 1-11 samples of plasmid extraction. 12: Bands of plasmid
DNA, 13: Bands of RNA.
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Figure 3. A: Double digest reactions of recombinant and non-

recombinant pPICZaA plasmids was extracted by NC kit from
Dena Zist Asia company. Lanel: DNA marker 1kb. 2 and 3:
Double digest reaction with BamHI and EcoR/ enzymes in non-
recombinant and recombinant plasmids, respectively. 4 and 5:
Double digest reaction with EcoR/ Xbal enzymes in non-
recombinant and recombinant plasmids, respectively. B: Digest
of recombinant and non-recombinant of pPICZaA plasmid by
Pmel. Lanel: DNA marker 1kb. 2 and 3 undigest and digest of
non-recombinant plasmid, respectively. 4 and 5 undigest and
digest of recombinant plasmid, respectively.
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Figure 4. A: Enzymatic activity of KM71H strain colonies within 3 days that induced by methanol 1percent (v/v). KM71: KM71H stain

without plasmid, KM71ppi: KM71H strain contains non-recombinant plasmid of pPICZaA and recombinant colonies are Kmcl, Kmc2,

Kmc3, Kmc4, Kmc5 and Kmc6. TO: sample in zero time (without methanol). The experiment was conducted without repetition. B:
Enzymatic activity of GS115 strain colonies (induced by methanol 1percent) within 3 days. Gs115: Gs115 strain without plasmid, Gs115ppi:
Gs115 strain contains non-recombinant plasmid of pPICZaA and recombinant colonies are Gscl and Gsc2. T0: sample in zero time (without
methanol). The experiment was conducted without repetition. C: The activity average of colony number one of GS115 strain during 5 days
(induced by 1, 3 and 6 percent methanol concentration) in signification level of 5 percent. The concentration of 3 percent of methanol is
significant in the fourth day. D: Extracellular expression of Cel6B cellobiohydrolase (induction by methanol 1percent) in P. pastoris. Lanel:
Protein marker, 2: GS115 strain without plasmid, 3: GS115 strain contains non-recombinant plasmid of pPICZaA. 4: GS115 strain contains
recombinant plasmid of pPICZaA (Repeat number of test: 3 and Standard deviation: 0.025).
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Abstract

The Cel6B enzyme from Thermobifidia fusca, a CBHII, belongs to the family of cellulase B, which is
highly resistant to heat. Due to the low level of production of this enzyme in this host, it cannot be used at
industrial scale. For expression of cellobihydrolase in yeast, cel6B gene in pSZ143 plasmid was amplified
by PCR and then was cloned in to pPICZaA vector. Recombinant construct contains cel6B gene
transformed to E. coli Jm109 and recombinant were bacteria selected on LB medium with 0.5ug/ml
Belleomycin. Recombinant plasmid was linearized and then transformed in Gs115 and KM71H yeast
strains by electroporation method. Finally, the best concentration of methanol and the best day of
expression of enzyme were determined by DNS method. The results in yeast indicated, the most CBH
activity in GS115 and KM71H strains and on PC substrate in 50°C for 16h was 1.98 and 0.475 U
(umol/min)/ml, respectively. Only sample from high yield colony of GS115 strain for CBH expression
was confirmed in SDS-PAGE and then the best methanol concentration and day for enzyme expression
with same strain was obtained in 4™ days after induction with three percent methanol. In this study, we
did not optimize the codons of cel6B gene for expression in P. pastoris. Thus, its decreased expression
level and cellobiohydrolase activity may be due to codon usage in Pichia.
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