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Fig. 1  Chemical structure of amicetin (A) and AmiE-eatalyzed pCSG3104 . amiks (Sf_GGTAG

chemical reactions (B).
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Fig.2  Alingment of AmiE with nucleotidylyltransferases from other bacteria by Clustal W2 program. P _aeru _RmlA (accession no.
CAC82197) from Pseudomonas aeruginosa; S_ente_RmlA (accession no. CAA40117) from Salmonella enterica LT2; E_coli_Rffh (accession
no. NP_416543) from Escherichia coli MG1655; S_vina_AmiE (accession no. HM748814) from S. wvinaceus-drappus NRRL 2363.

Conserved amino acid residues are highlighte:
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d and numbered according to the amino acid sequences of AmiE (see also discussion part).
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Fig.3 Purification of AmiE by affinity chromatography via AKTA Purifier 10 system (A) and SDS-PAGE analysis (B).
(A) Line (a) denotes the UV absorbance (mAU at 280 nm) and line (b) denotes the concentration of buffer B (% ). Collected fractions

(2 mL each) are also marked. (B) Lane 1

supernatants from control strain E. coli BL21(DE3) /pET28a; lane 2 supernatants from E.

coli BI21(DE3) /pCSG4001 ; lane 3  flow-through after loading onto His-Trap HP column; lanes 4 fraction 1; lane 5 fractions 2; lane

6 fraction 3; lane 7 fraction 4; lane 8 fraction 7; lane 9 fraction 8; lane 10 fraction 9; lane 11 fractionl5; lane 12 fraction 21 ;

lane 13 purified AmiE after desalting and concentration; lane M protein molecular weight marker.
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Fig. 4 HPLC analyses of AmiE-catalyzed reactions. A: glucosed -

phosphate + TTP + AmiE; B: TDP-glucose standard ( 4 ); C:
glucose-d phosphate + TTP (V)

without AmiE; D: galactose- -
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Cloning expression and characterization of the
nucleotidylyltransferase gene -amiE in amicetin biosynthesis
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Abstract: Objective The aim of this study is to clone and express the nucleotidylytransferase encoding gene-amiE from
the biosynthetic gene cluster of amicetin a disaccharide nucleoside antibiotic and to characterize AmiE in wvitro.

Methods The amiE encoding a nucleotidylytransferase of 257 amino acid was PCR amplified and cloned into
pET28a resulting in the plasmid pCSG4001 which was transformed into E. coli BL21(DE3) for expressing N-(His) ,—
tag AmiE. The recombinant AmiE was purified by affinity chromatography via AKTA Purifier 10 system. The AmiE-
catalyzed reactions were performed using TTP (or UTP) and glucose- —phosphate as substrates. The enzyme assays were
analyzed by HPLC; the substrate flexibility of AmiE was probed with three unnatural sugars--phosphate including
galactose- phosphate  galactosamine - -phosphate and mannos- -phosphate. ~ Results The N-(His),-tag AmiE was
expressed in E. coli in soluble form and was successfully purified via Ni,” mediated affinity chromatography; in wvitro
biochemical experiments showed that AmiE could convert glucose- phosphate into TDP—glucose (or UDP—glucose) in the
presence of TTP (or UTP). However galactose phosphate galactosamine-l phosphate and mannos- -phosphate were
not substrates of AmiE.  Conclusion The amiE was successfully cloned and expressed in E. coli and the purified AmiE
was biochemically confirmed to be a nucleotylyltransferase in amicetin biosynthesis pathway.

Keywords: disaccharide nucleoside antibiotics amicetin nucleotidylyltransferase deoxysugar biosynthesis
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