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Table 1 Basic sequence analysis of B12 éreY and treZ

Gene Sequence length Amino acid length (G+C) /% Predicted molecular mass Predicted pf
tre¥ 2 187 bp 728 34. 40 86 ku 5.90
treZ 1 680 bp 559 35.67 64 ku 5.22
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Fig. 1 Phylogenetic trees of MTSase and MTHase
B12: Sulfolobus shibatae B12; KML: Sulfolobus solfataricus KML: P2: Sulfolobus solfataricus P2: 33909 : Sulfolobus acidocaldarius
ATCEC33909; Q36: Arthrobacter sp. Q36 M-11: Rhizebium sp. M-11; Brev: Brevibacterium sp.
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Table 2 Alignments of the reserved sequence regions in glycosyl hydrolases family 13

Reserved sequence regions I 2 3 4
MTSase (B12) 85DIVPNH 237GLRIDHIDG 269EKIL 455 TLSTHD
MTSase (F2) 85DIVPNH 227GLRIDHIDG 269EKIL 455TLSTHD
MTSase ( KM1) 85DIVPNH 227GLRIDHIDG 260EKIL 455TLSTHD
MTSase (33909 85DIVPNH 224GYRIDHIDG 255EKIL 438 ATSTHD
MTSase (Q36) 87DIVPNH 233CLRIDHPDG 264 EKIL 478 TLSTHD
MTSase (M11) R7DIVPNH 232 GCLRIDHPDG 264 EKIL 478 TLSTHD
MTSase ( Brev) 87DIVINH 232GFRVDHPDG 264 EKIL 479TLSTHD
a-amylase (A. ary. ) 117DVVANH 202GLRIDTVEKH 230EVLD 202FVENHD
Pullulanase (K. aero. ) 600DVVYNH 671GFRFDIMGY TO4EGWD 827YVSKHD
MTHase (B12) 187DVVYNH 249GFRLDAVHS 284ESDL 373YIQNHD
MTHase (P2) 190DVVYNH 250GFRLDAVHA 286ESDL 37SYIQNHD
MTHase (KMIL) 1883DVVYNH 2490GFRLDAVHA 284 ESDL 373YIQNHD
MTHase (33909) 188DVVYNH 249GLRLDAVHA 284ESDL 371FIQNHD
MTHase (Q36) 202DVVYNH 263GLRLDAVHA 303ESDL 395CSQNHD
MTHase (M11) 200DVVYNH 261GLRLDAVHA 302ESDL 393CSQONHD
MTHase (Brev) 193DVVYNH 240GVGFDAVHA 205ESDY 386CNQNHD

B12: Sulfolobus shibatae B12; KMI1: Sulfolobus solfataricus KM1; P2: Sulfolobus solfataricus P2; 33909: Sulfolobus acidocaldarius
ATCC33909; Q36: Arthrobacter sp. Q36; M-11: Rhizebium sp. M-11; Brev: Bremtbacterium sp.; A. ory: Aspergillus oryzae;

k. aero: Klebsiella aerogenest

41 The conserved amino acid residues are shown as shaded boxes.
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Table 3 Comparison of enzymatic properties of MTSase and MTHase from different sources

Optimum Optimum K, Minimum reaction
Tm/"C rH / Comel + L7 substrate’’
Sulfolobus shibatae MTSase 70 4.5 5.50
piplel MTHase 70 Ak £g2) maltoteraose
Sulfolobus solfataricus MTSase 75 5:5 5.0P -
K] MTHase 75 5.5 5.87 matiamoss
Sulfolobus acidocaldarius MTSase 75 5.0 7.14 ;
maltrotriose
ATEC339001 MTHase 75 5.5 2.7
MTSase 40 7.0 87"
Arthrobacter sp. Q36% maltrotriose
MTHase 43 6.5 4.6
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Cloning, Expression and Sequence Analysis of a Cluster of
Genes Encoding New Trehalose-producing Enzymes From
Thermophilic Archaebacterium Swulfolobus shibatae B12*

WU Jin™ , YU Wei-Ting, WANG Hui, LIU Li, WANG Shao-Xiao, ZHANG Shu-Zheng
Clnstitute of Microbiology, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract Two genes (treY and treZ ) encoding for trehalose-producing enzymes, a maltooligosyl trehalose synthase
( MTSase ) and a maltooligosyl trehalose trehalohydrolase { MTHase ). had been cloned. expressed and sequenced
from thermophilic archaebacterium Suffolobus shibatae B12. The nucleotide sequences of tre} and treZ indicated
proteins with lengths of 728 and 559 amino acids and molecular masses of 86 ku and 65 ku, respectively. zre¥ and
treZ genes from S. shibatee B12 show high sequence homologies with other microbial MTSase and MTHase genes,
such as S. solfataricus P2 (93% and 76% identity ), S. solfataricus KM1 (97% and 95% identity), Sulfolobus
acidocaldarius ATCC 33909 (63% and 66% identity ). Arthrobacter sp. Q36 (48% and 50% identity ),
Rhizobium sp. M-11 (48% and 52% identity), Brevibacterium sp. (50% and 52% identity >. Phylogenetic trees
of these enzymes genes were constructed by analysis class of their overall nucleotide sequences. The amine acid
sequences of MTSase and MTHase showed identity with members of the glycosyl hydrolase family 13 { a-amylase
family >. Four important regions highly conserved in the glycosyl hydrolase family 13 exist in the amino acid
sequences of all these trehalose-producing enzymes. It is suggested that MTSase and MTHase are members of
glycosyl hydrolase family 13 and #eY and #reZ maybe derived from a common original a-amylase gene.

Key words Sulfolobus shibatae, trehalose, enzyme, gene cloning. sequence analysis
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