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Abst ra ct
The pullulanase gene from Caldocellum sacclnrolyticurn, arr obligate thermophilic anaerobe, was

sequenced and expressed in E. coli. Expression and substrate induction studies in E. coli showed that

while gene expression was substrate inducible and the enzyme was exported into the growth medium in

C. sacclwrolyticutn, expression was non-inducible in E. coli and the enzyme remained in the cytoplasm.

The nucleotide sequence of the pulA gene was shown tobe2478 basepain (bp) in length, coding for a

protein of 96 kDa. The proposed promoter sequences showed homology to both the standard E. coli

sequences and the consensus sequences obtained from other C. sacclaro$ticum genes.

The enzyme from the native organism was purified from the growth medium and shown to have a

molecular mass of approximately 120 kDa. Periodic acid-Schiffs staining showed that this cnzymc was

glycosylacd and substrate characterisation revealed that the enzyme debranched pullulan to produce only

maltotriose, but hydrolysed amylopectin, amylose and p-limit dexnan to produce a number of smaller

oligosaccharides.

The enzyme was expressed in E. coli from its own promoters and was purified from the

cytoplasmic fraction. Substrate characterisation revealed that the enzyrne debranched pullulan o produce

only maltotriose, but had only limited activity on p-limit dextran and amylopectin, and no activity on

amylose.

The pullulanas€ gene was also expressed under the control of a heat-inducible overcxpression

system in E. coli and a copper-inducible expression system in yeast.

Amino acid homology comparisons of the pullulanase to other pullulanasc sequences and related

enz]rmes revealed a high degree of homology, panicularly around three highly conserved regions. In c-

amylases amino acids in these rcgions iue involved in catalytic activiry, substrate binding and metal ion

binding.
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Abbnevfiat0ons
A adenine
BCIG 5-bromo-4-chloro-3-indolyl-p-galactopyranoside
bp base pair(s)
C cytosine
cpm counts per minute
DEAE G@iethylaminoethyl)+ellulose
DMSO dimethyl sulphoxide
DNA deoxyribonucleic acid
DNase deoxyribonuclease I
dpm disintegrations per minute
ElffA ethylenediaminetetraacetarc
EtBr ethidiumbromide
EIOH ethanol
G guanine

g acceleration of gravity
kb 1000 base pairs
kDa kilo Daltons
L-brcttr Luria broth
MES 4-morpholineethanesulphonic acid
min minutcs
ODooo optical density (absorbance) at 600 nm
ORF open reading frame
PAGE polyacrylarnide gel electnophoresis
PCR polymerasc chain reaction
RNA ribonucleic acid
RNase ribonuclease A
SDS sodium dodecyl sulphate
T thymine
T6 melting temperatur€
Tris 2-aminq2-hydroxymethylpropane-1,3-diol
Tris-HCl Tris solution, pH adjusted with HCI
IRNA transfer RNA
U uracil
UV ultravioletlight
v/v volume per volume
vol. volume(s)
wlv weight per volume
t degrecs Celsius

S.I. (Syst0me Internationale (d'Unitds)) abbreviations for units and standard notations for chemical

elements, formulae, and chemical abbreviations (e.g. M = moles per litre) are used throughout this work.




