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1. #EEMEKERE
Figure 1.  Streptomyces life cyclel®.
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Figure 2. Location of vegetative septum in the
cell-cycle of Streptomyces %, The discontinuity of the
hyphal membrane represents the change of membrane
permeability in dying cells. In the MI and transition
phases, the permeable and connected Cross-membrane
is mainly used for material exchange, while the MII
phase forms a Cross-wall structure, where red and
green represent dying cells and living cells,
respectively. The traditional nomenclature of substrates
and aerial mycelium is indicated by black letters (right);
the new terms of MI and MII stages are indicated by
red letters (left).
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Figure 3. The tip organizing center structure in
Streptomyces®*2!,
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4. HEBEPRIF
Morphological differentiation regulation system in Streptomyces!®!,

Figure 4.

=1
Table 1.

SO EERES

BEED bld RixPRIEREKREINEE
The genes and functions of the bld family in Streptomyces

Gene names Gene functions

bldA Leucine tRNA for UUA codon

bldB Encoding a DNA binding protein, may contain a helix-helix-helix domain that can form a homodimer

bldC Putative MerR family transcriptional activator

bldD Small DNA hinding protein, capable of binding to the promoters of whiG, bldN and sigH

bldG Putative resistance factor

bldH AdpA homologue containing TTA codon

bldK Encodes the ABC transporter, which initiates the expression of bld gene cassette

bldM Response regulator may play a role in the early and late stages of growth and development

bldN Encodes extracellular functional sigma factor, recognizes bldM promoter region, may play a role in the early
and late stages of growth and development

bldi Unknown

bldJ Encoding a 665Da signal peptide

bldL Unknown

actamicro@im.ac.cn
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Figure 5. Regulation mechanism of SapB synthesis in Streptomyces griseus.
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Figure 6. Spore division model in Streptomycest®*%. A is cell wall assembly and cell division, B is chromosome

separation.
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T2 HEEP Whi RENEFRRHEINAE

Table 2. The genes and functions of the Whi family in Streptomyces

Gene names  Gene functions

whiG Encoding RNA polymerase sigma factor, which is a key regulator of aerial hyphae spore formation

whiH Encoding a member of the GntR repressor protein family, this mutant causes incomplete differentiation of aerial
hyphae

whil Encoding response regulator, this mutant does not form a sporulation gap

whiA whiA and whiB together regulate aerial hyphae to form spores

whiB whiB and whiD encode the specific protein Wbl (WhiB-like protein) that binds to the 4Fe-4S cluster in
Streptomyces

whiE whiE begins to be transcribed in the late stage of sporulation, encoding the synthesis of the spore pigment gray
polyketide
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F# tRNA Bl tRNA™Y, 755 & GC Al5E 5 i 5L H 21
Hr, TTA AR DL, I7E R (R TE Y 7825 4>
Yefe (RIEN R, U 145 8 TTA YL, o
adpA JEHE & TTA FEAES FhiE 2 i @ P Ah h &2
EEEORSY o DS IR tIRNA Ko 3
mMRNA BiFEZm, EOG MM, BEEEmNY
WIACH A DGR B, S BCRAER 220 & B M
TR T, AR EREIOCTTRE, Hm
S R AT W& A, X A A Y — R
WG, 1EZFhEER w P ARRES A B I 42

bldA FEPRIXHE S IR AR 52 an &l 7 f
RIS /N BEBREE (S. calvus) bIAA JiE PR v 4 5 5878
A21G FHEULA tRNA S5 ETEL, e 380k
FA, bIAA F378 R W (o 25 T A BB IEA T 1E 5 1Y
B, Rl R o 25 0 b i) 2 R R A
PRI IC A L, AR S48 F (Actinorhodin,

ACT). +—4%ek: R [#40 & (Undecylprodigiosin,

RED). #54k#i#i: & (The calcium-dependent
antibiotic, CDA). #F & T #k /4 (Coelibactin) F1 H I
%5 % (Methylmycin) 3 Z Rk s 9, BHobe
fiT#Y CSR (Cluster-situated regulators) . sactll-ORF4 ,
redZ ¥ mmyB #R45 &4 TTA L 78 K okt
B b TP FRAA bIdA FE DR R AT sy
[l it P B iR, [l bldA 2838 A2 80K
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7. HEBET bldA XS SRR RA B A IEN

Figure 7.
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Regulation of bldA on morphological differentiation and secondary metabolism in Streptomycest*.
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Abstract: Streptomyces is a genus of high GC content Actinomycetes with a complex morphological differentiation
cycle and strong secondary metabolism ability. It can use the precursor compounds and energy produced by its
primary metabolism to synthesize a variety of complex structure, diverse function and biologically active secondary
metabolites, which has important value in the fields of agriculture, food, animal husbandry, industry, and medical
research. The late morphologic differentiation of Streptomyces is often accompanied by the biosynthesis of
secondary metabolites, both of which are regulated by complex networks, and the morphology of Streptomyces has
a great impact on the yield of secondary metabolites. A comprehensive understanding of the growth cycle of
Streptomyces will deepen the knowledge of the relationship between Streptomyces morphological differentiation
and secondary metabolite synthesis. In this paper, we review the process of morphological differentiation, the
common regulatory factors involving in morphological differentiation and antibiotic synthesis, and the relationship
between Streptomyces morphology and yield, which will help us to better understand the process of antibiotic
synthesis. It will also inspire the insights about shortening the fermentation cycle, the construction of high-yield
engineered strains, the research and development of new fungicides and the synthesis of new antibiotics.

Keywords: Streptomyces, morphological differentiation, secondary metabolism, nucleoid-associated proteins,
two-component regulation
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