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Progress in the regulation of morphological differentiation
and secondary metabolism of Streptomyces by the
transcriptional regulator BldD
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Abstract: Sreptomyces is a genus of Gram-positive soil bacteria with complex morphological
differentiation and life cycle. It has strong secondary metabolic capacity and can produces a variety
of antibiotics. The growth of Sreptomyces is often associated with morphological differentiation
and secondary metabolism, which involve complex regulatory mechanisms, including
pathway-specific regulation, pleiotropic regulation, and global regulation. The bld gene family is
essential for the normal morphological development of Sreptomyces and named since its deletion
causes the “blad” phenotype. BldD, a global regulator encoded by a member of the bld family, can
significantly regulate the morphological differentiation and secondary metabolism of Streptomyces.
This review introduces the structure of BldD and the effects of BldD on the morphological
differentiation and secondary metabolism of representative strains of Sreptomyces, providing a
reference for revealing the molecular regulatory mechanism of BldD in Streptomyces.
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Function of bld genes in Sreptomyces coelicol or

Gene Protein Predicted function

SCO5968 BIdA Leucyl tRNA

SCO5723 BldB Small DNA binding protein

G6W51 21745 BldC Developmental transcriptional regulator
SCO1489 BldD DNA binding transcriptional regulator

SCO3549 BldG Anti-anti-sigma factor

SCO2792 BldH AraC/XylS family transcriptional regulator
SCO5112 BIldK ABC transport system integral membrane protein
SCO2686 BldM LuxR family transcriptional regulator

SCO0159 BIdN Extracytoplasmic function (ECF) sigma factor
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Figure 1 The molecular mechanism of c-di-GMP regulating the development of Streptomyces by mediating
the binding of BIdD to DNA" A: Structure of the Sreptomyces venezuel ae BldD-(c-di-GMP)-DNA complex.
B: Electrostatic surface representation of the BldD-(c-di-GMP)-DNA complex structure. C: Model diagram of

c-di-GMP mediated binding of BldD to DNA and inhibition of Sreptomyces development. CTD indicates
C-terminal domain; DBD indicates DNA-binding domain.
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Figure 2 Amino acid sequence alignment of BIdD homologies in Sreptomyces.
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Table 2 Related information of BldD homologies in Sreptomyces

Sreptomyces Gene (designation)

Secondary metabolites

Sreptomyces coelicol or SC01489 (bldDsco)
SLCG_1664 (bldDsli)
IAG44 33165 (bldDsro)
SAV 6861 (bldDsav)
VENE_05285 (bldDsve)
EFE70643 (bldDsgh)

SCAB 75171 (bldDssc)

Sreptomyces lincolnensis
Sreptomyces roseospor us
Sreptomyces aver mitilis
Sreptomyces venezuel ae
Sreptomyces ghanaensis
Sreptomyces scabies

Act, Red, CDA, Mmy
Lincomycin

Daptomycin

Avermectin

Jadomycin, chloramphenicol
Moenomycin A

Thaxtomin A
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Figure 3 Regulatory model of BldDsco in Sreptomyces coelicolor. Flat-headed arrow indicates repression;
Pointed arrow indicates activation; Solid line indicates direct regulation; Dotted line indicates indirect

regulation; Thick arrow indicates the production of Act.
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Figure 4 Regulatory model of BldDdli in Streptomyces lincolnensis. Flat-headed arrow indicates repression;
Pointed arrow indicates activation; Solid line indicates direct regulation; The question mark indicates that it is
unclear whether the regulation effect is direct or indirect; Thick arrow indicates the production of lincomycin.
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Figure 5 Regulatory model of BldDsro in Sreptomyces roseosporus. Flat-headed arrow indicates repression;
Pointed arrow indicates activation; Solid line indicates direct regulation; Dotted line indicates indirect
regulation; Thick arrow indicates the production of daptomycin.
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ave cluster

6 M#FED BldDsav F#mtEE  JEFLFRIIE s JASR B RLETSRR BT 4ETE R
A

Figure 6 Regulatory model of BldDsav in Sreptomyces aver mitilis. Pointed arrow indicates activation; Solid
line indicates direct regulation; Thick arrow indicates the production of avermectin.
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SRR R R M M kORISR A AR

Figure 7 Regulatory model of BldDsgh in Sreptomyces ghanaensis. Flat-headed arrow indicates repression;
Pointed arrow indicates activation; Solid line indicates direct regulation; The question mark indicates that it is

unclear whether the regulation effect is direct or indirect; Thick arrow indicates the production of MmA.
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Figure 8 Regulatory model of BldDssc in Sreptomyces scabies. Pointed arrow indicates activation, and solid

line indicates direct regulation. The question mark indicates that it is unclear whether the regulation effect is
direct or indirect. Thick arrow indicates the production of thaxtomin.
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