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Determining the transcriptional network and genome editing to create a novel
cellulolytic bacterial strain for biofuels refinery
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Streptomyces sp. SirexAA-E

In this study, we aim to develop the plant biomass decomposition ability of
the strain Streptomyces sp. SirexAA-E by discovering the transcriptional network that response
available plant biomass constituent in the growth media.Furthermore, we developed the genome-editing

technology to this strain.
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TABLE 1 Summary of secretome analysis for SirexAA-E after growth on different carbon sources (Table view)

No. of identified No. of secreted Secreted No. of No. of CAZymes in the
Secretome proteins proteins protein (%) CAZymes top 100 secreted proteins
Glucose secretome?® 164 32 19.5 7 7
Mannose secretome 1,409 305 216 97 20
CMC secretome 805 172 214 78 46
LBG secretome 838 190 227 90 52

Mannobiose secretome 1,048 184 17.6 80 34
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FIG 1 Venn diagram of three SirexAA-E secretomes—mannose, LBG,

are thought to be repressed by SsCebR.
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and CMC. The number in each category
indicates the number of CAZymes determined by secretome analysis. The list of CAZymes determined in each
category is shown with a locus number and predicted function. The blue filled stars indicated the CAZymes that
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FIG 2 Putative repressor binding motifs in the SirexAA-E genome. Four genome locations (A to
D) are shown with the potential binding motif to mannose responsive repressor, indicated by the
orange filled box. The red, blue, and green filled arrows denote the genes annotated as CAZymes,
transcriptional regulators, and transporters, respectively. The black and gray filled arrows
indicated genes encoding the proteins with other functions or the proteins with unknown functions

(DUF).
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FIG 3 Electromobility shift assay of the SACTE_0504 for five putative promoter regions. Five PCR-amplified
DNA fragments, Prom_2285, Prom_0504, Prome_0383, Prom_5235, and Prom_6282, were incubated with
increasing amounts of SACTE_0504. Then, 0, 21, and 300 ng of SACTE_0504 were mixed with each
promoter region shown in lanes 1, 2, and 3, respectively, in each gel. The black filled star indicates the
presence of SACTE_0504-DNA complex.
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FIG 5 Hierarchical clustering of
CAZymes in the top 100 secreted
proteins identified in the glucose,
mannose, mannobiose, CMC, and
LBG culture supernatants of
SirexAA-E. A total of 60 CAZymes
were clustered based on their
similarities in protein abundance
(emPAl value), which is indicated by
the red gradient. Possible
regulations either by SsCebR or
SsManR of determined CAZymes
are highlighted in orange or blue
with  the corresponding locus
number and putative function of

each protein shown on the right.

FIG 6 The transcriptional network
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FIG 7 Four cebR deletion strains obtained by genome editing using fnCpfl Cas protein system.
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