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Abstract: Gene expression exhibits temporal and spatial patterns to response environmental changes and growth cycle.
Gene expression is under strict control at different levels among which control at transcription level is the predominant
mode, especially in prokaryotes. In this review, we summarized the new developments of methods used in transcriptional

studies, including modifications and improvements of the classic methods, such as gel-shift assay, DNA foot printing, and
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in vivo reporter system. In addition, we introduced examples to apply new methods, such as surface plasmon resonance
(SPR) and isothermal titration calorimetry (ITC) to characterize protein-DNA, ligand-protein, and ligand-protein-DNA

interactions. The collection of these methods and their application could guide and accelerate relevant studies.

Keywords: transcription regulation, promoter, regulatory proteins, interaction
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Regulatory proteins and DNA probe interaction in vitro. (A) The EMSA results stained by SYBR Gold. Each

lane contained the same concentration of probe. 1-7: contain increasing concentrations of regulatory protein
respectively. (B) Dose-response curves of the inhibition by JdB of the binding of JadR1 (150 nmol/L) to the promoter
of jadJ!"'1. (C) ITC analysis of the binding of ScbR2 to JAB!*..
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Fig. 2 The regulation relations of regulatory proteins and the promoter in heterologous hosts. (A) A schematic
representation of the two compatible plasmids. (B) The effects of ScbR2 and JadR2 on kasO promoter in E. colit®!.

(C) Investigation of the interactions of JdB with ScbR2 using the Lux reporter system in E. coli
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Fig. 3 Footprinting to determine the DNA binding sequence. (A) A schematic representation of footprinting. (B)
Footprinting results of ScbR binding the A site and R site of sScbR-scbA promoter using isotope labeled method"®. (C)
Footprinting results of ScbR binding the A site and R site of ScbR-scbA promoter using fluorescent FAM labeled

probe and capillary electrophoresis detection.
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Fig. 4 Determination of the specific binding site by capillary electrophoresis. (A) ROX 500 sequencing internal
standard used to determine the binding sites of OA and OR. (B) ddNTP sequencing method used to determine the

binding site of OA.
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