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Table 1. Functions and ligands of Lrp in Actinomycetes
Lrp Strains Function of Lrp Ligand Reference
LrpA Mycobacterium tuberculosis ~ Virulence and persistence Amino acids, vitamins [11,13-16]
AldR Mpycobacterium tuberculosis ~ Feast/famine regulator [17-18]
AldR Mycobacterium smegmatis Regulate alanine dehydrogenase [19-20]
Lrp Corynebacterium glutamicum Amino acid production [2,21-22]
SC0O2140 Streptomyces coelicolor ?irflgl;;(l)lttiizﬁ:rilosynthesis and morphological [23]
BkdR Streptomyces coelicolor Antibiotic production and morphogenesis [24]
SCO3361  Streptomyces coelicolor xéliosil(ﬁg::sssizmhesm Phenylalanine and cysteine [25]
SSP_Lrp Streptomyces spiramyceticus ~ Spiramycin and bitespiramycin biosynthesis [26]
SACE_Lrp Saccharopolyspora erythraea Erythromycin biosynthesis Lysine, arginine and histidine [27]

SACE 5717 Saccharopolyspora erythraea Erythromycin biosynthesis

Arginine, tyrosine and tryptophan [28]

actamicro@im.ac.cn
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Figure 1.

SRS E PR RRN T IREFIEERR
Regulatory mode of Lrp in Mycobacterium tuberculosis. Rv3414c: ECF subfamily sigma subunit;

Rv3290c: lysine aminotransferase; Rv3289c: a possible transmembrane protein; Rv3288c: hypothetical protein;
Rv3287c: antisigma B factor; Rv3286c: ECF subfamily sigma subunit; Rv2780c: alanine dehydrogenase.
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2. HBEMLABESAET SCO3361 MREIRER
Figure 2. Homologous proteins of SCO3361 in Streptomyces and Saccharopolyspora erythraea. A: phylogenetic
tree of SCO3361 homologous proteins in Streptomyces and Saccharopolyspora erythraea; B: Amino acid sequence

SACE Lrp
SVEN 0224
SAV 3764
SHJG 4727
SCLAV 5669
SBI 09408
SCO3361
SACE-5717
NFA 44740
Sros 7861

alignment of SCO3361 homologous proteins in Streptomyces and Saccharopolyspora erythraea (Saccharopolyspora
erythraea  SACE Lrp, Streptomyces  venezuelae SVEN 0224,  Streptomyces  avermitilis SAV_3764,
Streptomyceshygroscopicus SHIG 4727, Streptomyces clavuligerus SCLAV_5669, Streptomyces bingchenggens
SBI 09408, Streptomyces coelicolor SCO3361, Saccharopolyspora erythraea SACE_5717, Nocardia farcinica
NFA_ 44740, Streptomyces roseum Sros_7861).
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Regulatory network of Lrp in Saccharopolyspora erythraea.
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Corynebacterium glutamicum (Lrp)
Streptomyces coelicolor (BkdR)
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Figure 4. Phylogenetic tree analysis of Lrp in actinomycetes. Streptomyces spiramyceticus SSP_Lrp (GenBank
accession number: MH460452); Streptomyces coelicolor SCO2140 (GenBank accession number: NP_626396);
Streptomyces coelicolor BkdR (GenBank accession number: NP_628020); Streptomyces coelicolor SCO3361
(GenBank accession number: NP_627569); Mycobacterium tuberculosis LrpA (GenBank accession number:
NP_217808); Mycobacterium tuberculosis Rv2779¢c (GenBank accession number: NP_217295); Corynebacterium
glutamicum Lrp (GenBank accession number: AAM46687); Mycobacterium smegmatis AldR (GenBank accession
number: YP_886997); Saccharopolyspora erythraea SACE 5717 (GenBank accession number: CAMO04902);
Saccharopolyspora erythraea SACE_Lrp (GenBank accession number: CAM04626).
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Biological function and regulation mechanism of Leucine-
responsive regulatory proteins in actinomycetes
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Abstract: Actinomycetes are a class of Gram-positive bacteria that can produce primary metabolites such as amino
acids and secondary metabolites such as antibiotics. Actinomycetes are widely used in food, pharmaceutical,
additive and cosmetic industries. In addition, a few actinomycetes, such as Mycobacterium, are pathogen that can
cause human, animal and plant diseases. Leucine-responsive regulatory protein (Lrp) is a category of global
transcriptional regulator involved in amino acid metabolism and its relevant metabolic processes. They are capable
of responding to a variety of amino acids and participating in the regulation of multiple physiological processes in
microbial cells, such as amino acid metabolism and transport, central metabolism, bacterial persistence and
virulence, efc. This paper summarizes the biological functions of Lrp in actinomycetes, and reviews the research
advance of regulatory mechanism of Lrp from different actinomycetes, especially Lrp from Streptomyces coelicolor
and Saccharopolyspora erythraea studied.
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