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Abstract: A gene (TcSBE) encoding starch branching” enzyme from Thermomonospora curvata was cloned into the plasmid of
PET-22b(+) and overexpressed in Escherichia coli BL21. The recombinant enzyme was purified and showed a high specific activity to amylose
with 90.28 U/mg. The reaction mechanism of TcSBE was examined relative to its reaction model and transglycosylation for amylose and linear
dextrin. The results indicated that. TcSBE could catalyze the inter-chain branching of amylose into macromolecular amylopectin and
micromolecular oligosaccharides. The enzyme simultaneously catalyzed the hydrolysis and transfer reaction as it was incubated with linear
dextrin. The recombinant enzyme cleaved linear dextrin into short chains with different degree of polymerization (DP) at a random mechanism,
and the minimal donor chain length was DP 12. As the reaction proceeded, the enzyme exhibited a high transglycosylation activity, and
predominantly transferred short chains of DP 3-8 throughout the branching process. After 12 h of incubation, the highly branched product
contained 0.9 mM a-1,6 linkages from the enzyme reaction with linear dextrin as the substrate.
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Table 1 Theoretical molecular masses of cyclic and noncyclic glucans and experimental molecular masses of oligosaccharides from

TcSBE reaction with amylose

H>F % HFFN
A Wik
DP . DP R
1RFAE 1&FAE FMME KR HE 1RFHE S MME
(3EER40) (R 1e) (3EZR1L) (2 4k)

5 851 833 851.22 +0.05 22 3605 3587 3605.85 +0.02

6 1013 995 1013.24 +0.02 23 3767 3749 3767.88 +0.01

7 1175 1157 1175.28 +0.03 24 3929 3911 3929.97 +0.01

8 1337 1319 1337.32 +£0.04 25 4091 4073 4092.02 +0.02

9 1499 1481 1499.36 +0.03 26 4253 4235 4253.84 +0.02

10 1661 1643 1661.395 +0.02 271 4415 4397 4416.95 +0.02

11 1823 1805 1823.44 £+0.03 28 4577 4559 4578.42 +0.03

12 1985 1967 1985.48 +0.01 29 4739 4721 4740.46 #0.05

13 2147 2129 214751 +£0.04 30 4901 4883 4902.61 +0.04

14 2309 2291 2309.55 +0.03 31 5063 5045 5064.26 +0.02

15 2471 2453 2471.58 +0.05 32 5225 5207 5226.56 +0.02

16 2633 2615 2633.62%0.03 33 5387 5369 5387.87 +£0.01

17 2795 2777 2795.65.40.02 34 5549 5531 5550.12 +0.03

18 2957 2939 2957.68 #+0.04 35 5711 5693 5711.52 £0.04

19 3119 3101 3119.76 +0.01 36 5873 5855 5873.62 +0.03

20 3281 3263 3281.79 +0.03 37 6035 6017 6035.25 +0.03

21 3443 3425 3443.82 +£0.04 38 6197 6179 6197.62 £0.02
23 TcSBE &4 f 1 Bt 4 5 10 FEA fx-l,E? B B RAE TcSBE 7J<ﬁ$1fﬁﬁ$n%*%%
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Fig. 5 Time course experiment of absorption and introduced

a-1,6 linkages from TcBE reaction with amylose
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XarER oA (i) TCSBE4EA 12h & = et ks (j)
(i) #= (a) 9 £7B (i-a).
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