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Fig. 1. Procedure for subcloning of CMCase structural
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Fig. 3. Construction of recombinant plasmids  for
CMCase secretion, pYESC 24 and pYESC11
The open and closed box represent a
promoter region and signal requence of STA/
gene, respectively. The hatched box indicates
TS region and N-terminal region of mature
glucoamylase. The dotted box denotes the
structural  gene of CMCase without its
promoter and signal sequence region.
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Fig. 4. Nucleotide and amino acid sequences around
junction sites betwesen STAIl and CMCase
gene in pYESC 24
The nimbers below the sequence denote the
amino acid position starting with 1 at the first
Met. The dotted lines indicate omitted
nucleotide sequences. Glucoamylase  signal
scquence consists of 32 amino acids and
probable signal peptidase cleavage site is
denoted by an arrow. Authentic N-terminal
amino acid of mature glucoamylase is
boxed.
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Fig. 5. Agarose gel electrophoresis pattern of recom-
binant plasmids digested with several restric-
tion enaonucleases
Lane: 1. A-HindIIl digest: 2. pUEC19-BumHI:
3. pUECI9-EcoRl: 4. pYES24-HindIIl: 5,
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Fig. 6. CMCase secretion by vyeast transformant
harboring pYESCT17

A: S diastaticus YIY 345 and its transformant
harboring pYESCI11 were grown on selective
YNBDSC agar media at 30C for 2 days. The
agar platc was stained with 0.2% Congored
solution followed by washing with 1 M NaCl

solution. The clear zones around colonies
indicate  CMC  hydrolysis  resulting  from

CMCase secretion.

B: S, diastaticus YUY 345 and its transformant
harboring pYESCI1 were cultured in Sm/ of
YPD broth at 30C for 3 dyas. Each culture
supernatant (50 wf) were loaded in holes of
agar plate (1% CMC) and incubated at 37C
overnight. CMCase secrction was conlirmed
by above-mentioned method.
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Table 1. CMCase activity of subcellular fractions by
yeast transformant

Subcellular CMCase activity Relative activity
fraction (unit/m/) (%)
Total 44.75 100
Extracellular 41.74 933
Periplasmic 1.18 2.6
Cytoplasmic 1.83 4.1

“Yeast transformant harboring pYESCIl was cul-
tured in YPD broth at 30T for 4 days. The pre-
paration of subcellular fractions such as extra-
cellular, periplasmic and cytoplasmic fraction and
the assay of their CMCase activity were performed
as described in material and method.

"Onc unit of CMCase activity was described in
material and method.
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ABSTRACT: Secretion of Bacillus subtilis Endo-1,4-5-D-Glucanase in Yeast Using Promoter
and Signal Sequence of Glucoamylase Gene
Ahn, Jong Seog*, Dae-Ook Kang, In-Kyu Hwang, Seung-Hwan Park, Moo-Yeong
Pack’, Tae-Ick Mheen(Genetic Engineering Research Institute, KIST, Daejeon
305-606, and 'Department of Biotechnology KAIST, Dacjeon 305-701, Korca)

For the development of a glucanolytic yeast strain, the secretion of endo-14-g-D-glucanase
(CMCase) of Bacillus subtilis was performed in yeast using glucoimylase gene (STAI) of
Saccharomyces diastaticus. A 1.7 kb-DNA fragment of STA/ gene containing authentic
promoter, signal sequence., threonine serine-rich (TS) region and N-terminal region (9%
amino acids) of mature glucoamylase was ligated to YEp 24, E. coli-yeast shuttle vector.
And then. CMCase structural gene of B. subtilis was fused in frame with the 1.7 kb-DNA
fragment of STA! gene. resulting in recombinant plasmid pYESC24. Yeast transformant
harboring pYESC24 had no CMCase activity. So. we deleted TS region and N-terminal
region of mature glucoamylase existing between signal sequence and CMCase structural
gene in pYESC24. consequently constructed recombinant plasmid pYESCII. The yeast
transformed with the newly constructed recombinant plasmid pYESCI1 efficiently secreted
CMCase to extracellular medium. After 4 days culture. total CMCase activity ol this
transformant was 44.7 units/m/ and over 93% of total CMCase activity was detected in

culture supernatant.



