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The modified bacterial two-hybrid system
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Abstract: Bacterial two-hybrid system is a newly developed method for studying protein-protein interactions. However,
in our studies of the interaction of regulatory proteins in Streptomyces, it was found that the bacterial two-hybrid system is
not sensitive enough by the blue-and-white selection on X-gal plate. To overcome this drawback, the reason of false
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positive clone was firstly determined, which was the disturbance of other direct or indirect regulation on lacZ promoter.
Then the disturbance was diluted by introducing multicopy lacZ promoter, which drive another reporter gene gfp. By such
design, the sensitivity of the modified bacterial two-hybrid system was significantly inproved and the two different
reporters also help to decrease the rate of the false positive clones. Further the evaluation of the modified bacterial
two-hybrid system indicated that the sensitivity was significantly improved.

Keywords: bacterial two-hybrid system, sensitivity, protein-protein interactions, improvement
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Table 1

Primers used in this study

Primer name

Primer sequence (5'-3")

pKT25-scbR-F
pKT25-scbR-R

AGGGTCGACTCTAGAGGATCCCCGGGTACCTATGGCCAAGCAGGACCGGGCGATC
ACGGCCAGTGAATTCTTACTTACTTAGGTACCCCTCAGTCCTTCCCGGTCGGTG

pKT-F TCGCGGCCGAACTGGCACCGACCGGGAAGGACTGAGGGGTACCTAAGTAAGTAAG
pKT-R TGCCGCGTGCGGATCGCCCGGTCCTGCTTGGCCATAGGTACCCGGGGATCCTCTAG
pTW1-18-F AGGGTCGACTCTAGAGGATCCCCGGGTACCTTTTACACTTTATGCTTCCGGCTC
pTW2-18-R ACGGCCAGTGAATTCTTACTTACTTAGGTACCCCCGGGGATCCTCTAGAGTCGAC
pTWI1-F ACGCCACTGCAGGTCGACTCTAGAGGATCCCCGGGGGTACCTAAGTAAGTAAG
pTWI1-R ACAACATACGAGCCGGAAGCATAAAGTGTAAAAGGTACCCGGGGATCCTCTAGAG
Gfp-F AGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATCATTTGTACAGTTCATCC
Gfp-R TCGCTCACATTTAATGTTGATGAAAGCTGGCTATGATAATTCTAAGTAGCTGAC
pLac-F TCCTCATCCTGTCTCTTGTCAGCTACTTAGAATTATCATAGCCAGCTTTCATCAAC
pLac-R ACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCTCGGTAGTGGGATACGAC
pTW2-F AGCTGTCTTCGGTATCGTCGTATCCCACTACCGAGCGAGCGGTATCAGCTCACTC
pTW2-R TCACGCATGGTATGGATGAACTGTACAAATGATAGTTAAGCCAGCCCCGACAC
pTW1-1-18-F AGTTGCGCGCCTGAAAAAACTGGTGGGTGAACGTTTTACACTTTATGCTTCCGGCTC
pTW1-1-18-R ACGACGGCCAGTGAATTCTTACTTACTTAGGTACCCCGAATTCCCACGTTCACCCA
pTW1-1-F TGAAAAAACTGGTGGGTGAACGTGGGAATTCGGGGTACCTAAGTAAGTAAG
pTWI1-1-R ACAACATACGAGCCGGAAGCATAAAGTGTAAAACGTTCACCCACCAGTTTTTTC
pTW1-2-18-F AGTTGCGCGCCTGAAAAAACTGGTGGGTGAACGTTTTACACTTTATGCTTCCGGCTC
pTW1-2-18-R ACGGCCAGTGAATTCTTACTTACTTAGGTACCCCCGGGGATCCTCTAGAGTCGAC
pTW1-2-F TGGAACGCCACTGCAGGTCGACTCTAGAGGATCCCCGGGGGTACCTAAGTAAGTAAG
pTW1-2-R ACAACATACGAGCCGGAAGCATAAAGTGTAAAACGTTCACCCACCAGTTTTTTC
pTW1-3ScbR-F TGCAGGGTCGACTCTAGAGGATCCCCGGGTACCTATGGCCAAGCAGGACCG
pTW1-3ScbR-R ACACAACATACGAGCCGGAAGCATAAAGTGTAAATCAGTCCTTCCCGGTCGGTG
pTW1-3-F TCGCGGCCGAACTGGCACCGACCGGGAAGGACTGATTTACACTTTATGCTTCC
pTW1-3-R TCTGCCGCGTGCGGATCGCCCGGTCCTGCTTGGCCATAGGTACCCGGGGATCCTCTAG
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pTW1-5-F TCGCGGTGGCCCTGCGCACGGGCATCATCCACTGAGGGGTACCTAAGTAAGTAAG
pTW1-5-R AGGCTTGCAGGCTGCTCGAGGAGAACGGACACAGGTACCCGGGGATCCTCTAG
pTW1-6whil-F CTGCAGGGTCGACTCTAGAGGATCCCCGGGTACCTGTGGCAGCACCGCAGAACTAC
pTW1-6whil-R ACGGCCAGTGAATTCTTACTTACTTAGGTACCCCTCACTTCAGGAAGTCCGGCAC
pTW1-6-F AGGAACTGGACGTGCCGGACTTCCTGAAGTGAGGGGTACCTAAGTAAGTAAG
pTW1-6-R TGATGACTGCGAGGTAGTTCTGCGGTGCTGCCACAGGTACCCGGGGATCCTCTAG
pTW1-4bldM-F TGCAGGGTCGACTCTAGAGGATCCCCGGGTACCTGTGTCCGTTCTCCTCGAGCAG
pTW1-4bldM-R AGTGAATTCTTACTTACTTAGGTACCCCTCAGTGGATGATGCCCGTGCGCAG
pTW1-4whil-F AACGCCACTGCAGGTCGACTCTAGAGGATCCCCGGTGGCAGCACCGCAGAACTAC
pTW1-4whil-R TGAGAGTGCACCATATTACTTAGTTATATCGATTCACTTCAGGAAGTCCGGCAC
pTW1-4-F TCGCGGTGGCCCTGCGCACGGGCATCATCCACTGAGGGGTACCTAAGTAAGTAAG
pTW1-4-R ACTGCGAGGTAGTTCTGCGGTGCTGCCACCGGGGATCCTCTAGAGTCGACCTG
pTW1-4-18-F TCGCGGTGGCCCTGCGCACGGGCATCATCCACTGAGGGGTACCTAAGTAAGTAAG
pTW1-4-18-R TGATGACTGCGAGGTAGTTCTGCGGTGCTGCCACCGGGGATCCTCTAGAGTCGAC
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Fig. 1 The phenotype of different clones. (A) The phenotype of E. coli BTH101 (pT25-zip+pT18-zip). (B) The
phenotype of E. coli BTH101 (pKT25linker+pUT18Clinker). (C) The phenotype of E. coli BTH101 (pKT25-scbR+
pUT18Clinker). (D) The phenotype of E. coli BTH101 (pT25-zip + pUT18Clinker). The transformants were spreaded

on plates with 0.5 mmol/L IPTG and 40 pg/mL X-gal.
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Fig. 2 The sensitivity of LacZ assay of bacterial
two-hybrid system. The box-plot indicates the range of
LacZ activities of random picked clones from selection
plates. Box and Whisker plots provide a simple
description of a distribution of values by depicting the
25 th and the 75 th percentile values as the bottom and
top of a box, respectively. The median is depicted as a
line across the box. The values are X +s from three
independent experiments.
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Fig. 3 The improved bacterial two-hybrid system. (A) The plasmids of the improved bacterial two-hybrid system.
(B) The evaluation of the GFP output of the improved bacterial two-hybrid system. (C) The evaluation of the LacZ
output the improved bacterial two-hybrid system. The values are X £ s from three independent experiments.
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Fig. 4 The verification assays of the GFP and LacZ output of the improved bacterial two-hybrid system. Green
fluorescence and LacZ activity of different strains was measured after incubation in LB medium for 24 h. The values
are X £ s from three independent experiments.
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