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Figure 1. The verification of CodY-Ap expression and biotinylation. A: SDS-PAGE of CodY-Ap protein purified
from E. coil. M: unstained protein molecular weight marker (Fermentas); 1-7: purified CodY-Ap protein from E. coil.
B: Western blot of CodY and CodY-Ap on different conditions. 1: BirA protein; 2: CodY-Ap biotinylated; 3: CodY
biotinylated; M: prestained protein molecular weight marker (Fermentas).
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Figure 2. Preparation of 100-400 bp Bt YBT-1520 DNA fragments with adapters. A: M, 100 bp DNA marker
(TaKaRa); 1, 43 bp double strand adapters. B: M, 100 bp DNA marker (TaKaRa); 1-4, 100—400 bp YBT-1520 DNA
fragments. C: M, 100 bp DNA marker (TaKaRa); 1-4, YBT-1520 DNA fragments ligased with adapters.
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Figure 3. Protocol for genome-wide identification of CodY binding sites.
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Figure 4. Functional groups of proteins encoded by target genes. The proteins encoded by target genes are classified

based on their functional categories. A: distribution of five functional groups is presented in a pie chart in percentage.
B: distribution of the proteins is detailed into sub-groups in a pie chart.
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Figure 5. Bacterial one-hybrid assays for the binding of
CodY with the target genes. Black triangles indicate
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threefold titration steps of input and sample template.
CK+: control.
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Genome-wide identification of CodY target genes in Bacillus
thuringiensis by in vitro binding analysis

. . . . . . . *
Fei Mei, Mingxia Qi, Mingshun Li
State Key Laboratory of Agricultural Microbiology, College of Life Science and Technology, Huazhong Agricultural University,
Wuhan 430070, Hubei Province, China

Abstract: [Objective] This study is aimed to establish an in vitro pull down method combining Avi-tag technology to
screen and indentify the CodY targets in the whole genomes of Bacillus thuringiensis strain YBT-1520. The method
offers a potential biocatalyst forscreening target sequences of transcription factors in vitro. [Methods] CodY proteins
were labeled with biotin using Avi-tag technology. B. thuringiensis strain YBT-1520 genomes were enzymatically
digested to 100—400 bp DNA fragments that had adapters with known sequences on both ends. Then, the target genes
of CodY protein were screened by streptavidin biotin resin. [Results] The 46 targets of CodY were mainly involved in
amino acid metabolism, carbohydrate metabolism, fatty acid metabolism, transport, regulation, DNA replication
repair, and two component regulatory systems. [Conclusion] Compared with chromatin immune co-precipitation

technology in vivo, this pull down method is simple, cheap, fast and specific to biotin streptavidin system.

Keywords: CodY, target genes, Avi-tag technology, Bacillus thuringiensis, biotin, regulation
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