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Transcriptional Analysis of Genes Involved in Ectopic Sporulation in Streptomyces griseus

Won-Jae Chi*
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Two Streptomyces griseus strains, a wild-type strain and an A-factor-dependent transcriptional activator
mutant strain harboring multiple copies of a gene, dasA, that encodes a substrate-binding protein of the
ATP-binding cassette transporter, showed severe ectopic sporulation of young substrate hyphae in
response to glucose. The effect of dasA overexpression on the ectopic sporulation of Streptomyces strains
was evaluated by comparing the transcriptomes of the strain harboring multiple copies of dasA and a
strain harboring empty vector. By DNA microarray, 4 genes (SGR794, SGR2469, SGR3656, and SGR3657)
and 3 clusters (SGR795-797, SGR2377-2378, and SGR6997-6998) were differentially expressed by more than
2-fold in S. griseus strains harboring dasA. The DNA microarray result was validated by low-resolution S1

nuclease mapping.
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Table 1. Primers used in this study.
Primer Target gene Position (5')° Sequence (5" to 3')
For RT-PCR
SGR795-RTF SGR795 +509 CGGAGGCGGTGAAATCCACGGCGG
SGR795-RTR +583 GGAGCATCGCGGTCGAGGTGTCGG
SGR795(6)-RTF SGR795.6 +519 (SGR795) CTCCTGCTGTGGCTTCGGCGGCAC
SGR795(6)-RTR +347 (SGR796) CGGGTGACGATCGCGTTGGCCTCG
SGR796-RTF SGR796 +392 CGATGGCCACGCAGGAGATCGGCC
SGR796-RTR +1040 CCGGCCCGTTCGTACTCCGGACAG
SGR796(7)-RTF SGR796.7 +1285 (SGR796) GCCGGCGTGATGAGGTCGCCCAGG
SGR796(7)-RTR +250 (SGR797) GGACACCGACGCTGCGGGCTCCCC
SGR797-RTF SGR797 +18 CGACACGGTGCTCGGCCGCATCAG
SGR797-RTR +568 CGATGTCCGAGGTGGCGGAGGGAC
SGR2377-RTF SGR2377 +159 CAAGAGCGCCTTCGCCATGTCGGC
SGR2377-RTR +770 GTGAGGGTCGAGGGCACCCGGTTC
SGR2377(8)-RTF SGR2377-8 + 167 (SGR2377) CGCGAGAACTCCGCCGCGACCCGC
SGR2377(8)-RFR +54 (SGR2378) CATGGCGAAGGCGCTCTTGAGGCG
SGR2378-RTF SGR2378 +27 CGAAGACTCCGCACCAACCGCGAC
SGR2378-RTR +579 CGAACGGTGCTTGAGCGCCTTGCG
SGR6997-RTF SGR6997 +160 GTCACCGTGTTGGCGGCCTTCGCG
SGR6997-RTR +787 CAGGAGACGGCGCAGCTCGTCCAG
SGR6997(8)-RTF SGRE997-8 +726(SGR6997) GCCGAGGGAGATGGTCACGGCGCT
SGR6997(8)-RTR +219(SGR6998) CTGCCGGGTGATTTCGCGGGTGGC
SGR6998-RTF SGR6998 +88 GTGATCACGACCGCCGTGGACGGC
SGR6998-RTR +637 CGTAGGCGAAGACGGCCGCTTGCG
For low-resolution S1 nuclease mapping
SGR794-S1F SGR794 -345 CCTCAGGTCAGGCCGGGAAGCGGC
SGR794-S1R +52 GTGGAACAAGGCTGACCAGGGCGG
SGR795-S1F SGR795 -319 CGGCACGGGGCGGGGCGAACCAGG
SGR795-S1R +96 CACCTCGTGGCCCAGGCGCGCCAG
SGR2378-S1F SGR2378 -321 GTCTGCCGGTTGGCGGTAATGACC
SGR2378-S1R +47 GTCGCGGTTGGTGCGGAGTCTTCG
SGR2469-S1F SGR2469 -356 CGGGCGATCGCACTGTTCGAACCG
SGR2469-S1R +42 GCCGACATTCGGCAGACCGACGAT
SGR3656-S1F SGR3656 -355 GGCGGGCTGATCGCCAGCGTCGTC
SGR3656-S1R +44 CGACGAGCGAAGGCCAACGACCGG
SGR3657-S1F SGR3657 -338 TACGCCCTGGACGCGGGAGAGCTC
SGR3657-S1R +69 GCGATCCACTTCACCCACCAGGGC
SGR6997-S1F SGR6997 -333 ACGCGGTGGTGCTCTGGAACACCT
SGR6997-S1R +74 GTCCTGCGGGACCAGATCCCTACG

The position of primer has been calculated from the translation start codon.
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e FAASE S. griseus/plJ486 0 2 EE O] HAA 2}
72} vl st it FAAEA = YMPD HA 2ol A Hij g
3] FAE 345t gon, o] E2HE RNAS 343519
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S. griseus/pES1 S. griseus/plJ486

5.8 kV X30.08K 4.00rm 5.8 kV X20.8K 6.00rm

S. griseus/pES1 S. griseus/plJ486

Fig. 1. Phenotype of Streptomyces griseus IFO13350 containing multicopies of dasA. (A) Photograph of agar plate. The strains were
cultivated at 28°C for 2 days on YMPD solid medium. (B) Scanning Electron Microscopy analysis. Photograph was taken after growth
at 28C for 2 days.

Table 2. Identify of genes showing >2% fold altered mRNA ratios in the S. griseus/pES1 compared with the S. griseus/pl)486.

Gene ID Predicted function Fold change
SGR2281 DasA, Sugar transporter sugar-binding protein 12.1
SGR794 Putative L-Lactate permease 4,02
SGR795 Putative fumarate reductase related protein 28.7
SGR796 Putative iron sulfur protein 134
SGR797 Conserved hypothetical protein 3.82
SGR2377 Conserved hypothetical protein 245
SGR2378 Putative RNA polymerase ECF-subfamily sigma factor 3.28
SGR2469 Putative GTP-binding protein 16.6
SGR3656 SsfR, ICIR family transcriptional regulator 2.35
SGR3657 Putative membrane protein 3.29
SGR6997 Putative two-component system sensor kinase 5.15
SGR6998 Putative two-component system response regulator 473

http://dx.doi.org/10.4014/mbl.1607.07008
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Fig. 2. Determination of polycistronic transcriptional unit by RT-PCR. RNA samples were prepared from cells of S. griseus/pES1
grown at 28C for 4 days on YMPD solid medium. (A) RT-PCR analysis of the SGR795-797. 1, SGR795; 2, SGR795-796; 3, SGR796; 4,
SGR796-797; 5, SGR797. (B) RT-PCR analysis of the SGR2377-2378. 1, SGR2378; 2, SGR2377-2378; 3, SGR2377. (C) RT-PCR analysis of the

SGR6997-6998. 1, SGR6997; 2, SGR6997-6998; 3, SGR6998.
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Fig. 3. Validation of DNA microarray result by low-resolution
S1 nuclease mapping. RNA samples were prepared from cells
grown on YMPD solid medium. Transcription of hrdB encoding a
principle sigma factor was determined as an internal control.
SGR794, L-lactate permease; SGR795, Fumarate reductase-
related protein; SGR2378, RNA polymerase ECF subfamily sigma
factor; SGR2469, GTP-binding protein; SGR3656, IcIR family tran-
scriptional regulator; SGR3657, membrane protein; SGR6997,
two component system sensor kinase.
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