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Fig. 1 Multiple sequence alignment of Adenylation domain of putative Adenylation domain ZwaA of this study and GrsA from
Aneurinibacillus migulanus®®", EntF from Escherichia coli !"*), ItuA from Bacillus Subtilis'**!, SubA from Bacillus Subtilis!*!,
FusA from Paenibacillus polymyxa®*!.
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Table 1 Sequence and function of the six conserved motifs of
Adenylation domain
Motif Sequence Function (putative)
1 LKAGGAYLPID Unknown
2 TSGSTGXPKGV ATP binding
3 GEXXIXGXGXXRGYX ATP binding
4 XKTGD ATPase motif
5 VKIRGXRIELXEIE ATP binding
6 DXFXXXGGXXX 4’-phosphopantheine binding
(thioester formation)
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1628 bp
2.3 BREBELLINAEEIE A R RIME
BamH
Xho pGEX-6p-1
pGEX-6p-1
pBMB1312 pBMB1312 BamH
Xho
pGEX-6p-1
24 BREBUINGEEHEHEKRIEERE
motif 1(LKAGGA) 100 motif 5
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Table 2 The inducement condition of E.coli strain BMB1312
over expression

c(enylation domain)(mmol/L)
.05 0.1 0.2 0.4 0.5-1

T/

0
16 +
18 + - - - -
20 +
22 +
25 - - - - -
28 - - - - -
30 - - - - -
37 - - - - -
42 - - - - -

+: indicates that the objective protein could be detected and purified dur-
ing the soluble protein; —: indicates that the objective protein could not be
detected during the soluble protein; +: indicates that the objective protein
could just be detected during the soluble protein.
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Fig. 2 SDS-PAGE of E.coli strain BMB1312 over expression and
purification. M: Protein molecular weight standard. 1. Non-induction
E.coli strain BMB1312. 2. IPTG induction E.coli strain BMB1312. 3.
Supernatant. 4. Precipitation. 5. Purification protein.
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Fig. 3 Whole wavelengths scan of the adenylation reaction. 1.
4 mmol/L ATP, 4 mmol/L L-Ser, 2 umol/L Adenylation domain,
0.4 mmol/L MesG, 0.2U PNP, 0.2U IP, 10 mmol/L MgCl,, 10 pL
20xBuffer. 2. 4 mmol/L ATP, 4 mmol/L 2,3-diaminopropionate,
0.4 mmol/L MesG, 0.2U PNP, 0.2U IP, 10 mmol/L MgCl,, 10 pL
20xBuffer. 3. 4 mmol/L ATP, 4 mmol/L 2,3-diaminopropionate,
2 umol/L Adenylation domain, 0.4 mmol/L MesG, 0.2U PNP, 0.2
U IP, 10 mmol/L MgCl,, 10 pL 20xBuffer. 4. 4 mmol/L ATP, 1
mmol/L PPi, 0.4 mmol/L MesG, 0.2U PNP, 0.2U IP, 10 mmol/L
MgCl,, 10 pL 20xBuffer.
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Prediction, overexpression and activity confirmation of adenylation
domain in Zwittermicin A biosynthesis gene cluster

Chunxu Song, Changming Zhao, Ziniu Yu, Ming Sun’

(State Key Laboratory of Agricultural Microbiology, College of Life Science and Technology,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: [Objective] The adenylation domain is required for the substrate activation of non-ribosomal peptide synthesis.
The objective of this research was to prove that 2, 3-diaminopropionate is one of the presume precursors of Zwittermicin A
biosynthesis. [Methods]We cloned the adenylation domain in the Zwittermicin A synthesis cluster of Bacillus thuringien-
sis strain YBT-1520 with PCR amplification. After a series of enzyme digestions and subclonings, new expression vectors
pBMB1312 was obtained. In order to detect the proper condition for overexpression, we tried different Isopropyl
B-D-1-thiogalactopyranoside (IPTG) concentration and temperature during overepression. [Results]The overexpression
protein of this domain could be purified under 20 , 0.1 mmol/L Isopropyl B-D-1-thiogalactopyranoside (IPTG), BL21
codon plus RP DE3 as the host strain. Then, PPi release assay indicated that 2, 3-diaminopropionate, the presume
precursor of Zwittermicin A, could be adenylated by the adenylation domain. [Conclusion] This research confirmed that 2,
3-diaminopropionate is one of the presume precursors of Zwittermicin A biosynthesis.
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