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Supplementary Table. 1 Primers used in this study
	Primers
	Description
	Source

	lysC1-F/R
	Amplification of the upper homologous arm of the lysC gene
	Sangon

	lysC2-F/R
	Amplification of the lower homologous arm of the lysC gene
	Sangon

	FRT-Kan-FRT-F/R
	Amplification of the FRT-Kan-FRT sequence on plasmid pKD13
	This study

	YZpkd46-F/R
	Amplification of bet gene fragment from pKD46 plasmid
	Sangon

	YZcohA-F/R
	PCR amplification verification
	Sangon

	YZdohA-F/R
	PCR amplification verification
	Sangon
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Plasmid construction diagrams. Supplementary Figure 1A shows the constructed plasmid pET28a (+)-aspC-cohA-panD-docA. Supplementary Figure 1B shows the constructed plasmid pET28a (+)-panD-cohA-aspC-docA. Supplementary Figure 1C shows the constructed plasmid pET28a (+)-aspC-panD-docA
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The agarose gel electrophoresis of the plasmid transferred into the E. coli engineering bacteria was verified. M in the figure represents Marker. In supplementary figure2A, lanes 1–3 are agarose gel electrophoresis diagrams for verifying the transformation of plasmid pET28a (+)-aspC-cohA-panD-docA into E. coli CGMCC 1.366-A and lanes 4–6 are agarose gel electrophoresis diagrams for verifying the transformation of plasmid pET28a (+)-panD-cohA-aspC-docA into E. coli CGMCC 1.366-A, which is 421 bp in length. In supplementary figure2B, lanes 1–5 are agarose gel electrophoresis diagrams for verifying the transformation of plasmid pET28a (+)-panD-aspC-docA into E. coli CGMCC 1.366-A, which is 148 bp in length.
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Agarose gel electrophoresis of gene fragments for constructing knockout strains. Lanes 1–4 in Supplementary Figure 3A are agarose gel electropherograms of the PCR-amplified homologous arm fragment on lysC, which is 500 bp in length. Lanes 1–4 in Supplementary Figure 3B are agarose gel electropherograms of the PCR-amplified homologous arm fragment under lysC, which is 500 bp in length. Lanes 1–4 in Supplementary Figure 3C are agarose gel electropherograms of the PCR-amplified FRT-Kan-FRT fragment, which is 1324 bp in length. D, E Agarose gel electrophoresis of double-digested plasmid by selecting restriction enzyme sites Nde I and Hind III and knockout fusion fragment. Lanes 1–6 in Supplementary Figure 3D are agarose gel electropherograms of the double-digested plasmid, which is 5306 bp in length. Lanes 1–6 in Supplementary Figure 3E are agarose gel electropherograms of the knockout fusion fragment, which is 2324 bp in length. F Agarose gel electrophoresis for bet gene validation. Lanes 1–6 in Supplementary Figure 3F are agarose gel electropherograms for a gene fragment validation of pKD46 plasmid, which is 775 bp in length. G Agarose gel electrophoresis of gene fragments in the pCP20 plasmid. Lanes 1–6 in Supplementary Figure 3G are agarose gel electropherograms of gene fragments on pCP20 plasmid, which is 660 bp in length. M represents the DNA marker.
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SDS-PAGE protein gel electrophoresis of E. coli strains.
The band marked with red box is CohA 16.7 kDa. The molecular weight of DocA protein is too small, only 6.7 kDa, to be displayed in the protein band.
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Native-PAGE protein gel electrophoresis of E. coli strains.
The first and second lanes in the figure represent protein bands induced by E. coli CGMCC 1.366-D, which the AspC and CohA were not assembled. The third and fourth lanes represent protein bands induced by E. coli CGMCC 1.366-B, which assembles by CohA and DocA. The bands in the red box on lanes 3-4 are larger than the bands on lanes 1-2.
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Native-PAGE protein gel electrophoresis of E. coli strains.
The first and second lanes in the figure represent protein bands induced by E. coli CGMCC 1.366-D, which the AspC and CohA were not assembled. The third and fourth lanes represent protein bands induced by E. coli CGMCC 1.366-C, which assembles by CohA and DocA. The bands in the red box on lanes 3-4 are larger than the bands on lanes 1-2.
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The content of β-alanine induced by E. coli CGMCC 1.366-C at 22 ℃, 25 ℃, 28 ℃, 31 ℃ and 34 ℃, respectively.
Supplementary Figure 8
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Effect of inducers on β-alanine production by engineered Ecoli CGMCC 1.366-C.
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High performance liquid chromatogram of β-alanine synthesized by engineered E.coli CGMCC 1.366-C.
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