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Four genes (yqfR, yfmL, ydbR, deaD) were identified as putative DEAD-box RNA helicase genes in the
genomic sequence of Bacillus subtilis by homology search. To understand the function of these genes,
each of the genes was deleted and the constructed strains were tested for their growth charateristics
at different temperatures. The growth rate of ydbR deletion mutant (T¢=53 min) was a little bit
reduced at 37°C as compared to that of wild type strain (CU1065). But the growth rate of other three
(yqfR, yfmL, deaD) deletion mutants (T¢=30-40 min) is nearly equal to the growth rate of wild type
(T¢=32 min). On the other hands, the growth rate of deletion mutants were reduced at 22°C in order
of ygfR (Tq=151 min), yfmL (T¢=214 min), ydbR (T¢=343 min), which showed cold-sensitive phenotype.
The deletion mutant of deaD (Tq=109 min) grew equally as compared to the growth rate (T¢=102 min)
of the wild type at 22°C and did not show cold-sensitive growth. Double, triple and quadruple deletion
mutants of these genes were constructed, and growth rate of these mutants were measured at various
temperature conditions (22°C, 37°C, 42°C) using LB broth. Multiple deletion mutations showed more
severe cold-sensitive growth than single deletion mutations, and double deletion of ydbR and yfmL
(Tq=984 min) showed most cold-sensitive growth than any other double mutants. Such a cold-sensitive
growth of these mutations is quite similar to the result of csdA or srmB deletion in E. coli and
suggested that physiological role of ydbR and yfmL is related with ribosome assembly.
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Table 1. Oligonucleotide sequence used for LFH-PCR
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Oligonucleotide sequence

YfmL UpF
YfmL Up-mls R
YfmL Dn-mls F

5'- CGGTGACATCTCGCTCTAAA -3’
5'- GAGGGTTGCCAGAGTTAAAGGATCAGCCGGAAGCATTCCAATTC -3
5'- CGATTATGTCTTTTGCGCAGTCGGCGTGCTGAGCCTTGTGACAAA -3’

YfmL Dn R 5'- ACATTCCTGACGCGTTTCTC -3

Mls F 5'- GATCCTTTAACTCTGGCAACCCTC -3'
Mls R 5'- GCCGACTGCGCAAAAGACATAATCG -3
YqfR Up F 5" -CCTCATTGGCCTCTGTCT -3’

YqfR Up-kana R
YqfR Dn-kana F

5-CCTATCACCTCAAATGGTTCGCTGCAAGGCGATGTACTGCATCT -3’
5'- CGAGCGCCTACGAGGAATTTGTATCGAAGCCGAAGAAGGTTAAGCC -3

YqfR Dn R 5'-AGCACTCCGTCAAAGTCTTC-3'

Kana F 5-CAGCGAACCATTTGAGGTGAT-3'

Kana R 5-CGATACAAATTCCTCGTAGGCGCTCG-3'
DeaD Up F 5-GATGCTGCCTCACTATATCG-3'

DeaD Up-cat R
DeaD Dn-cat F

5-CTTGATATTAAGGGTAACTATTGCCCAGTCCTTCCAATGCTCGTA-3'
5-GGGTAACTAGCCTCGCCGGTCCACGTGGTAAAGGCCCTCATGTTC-3'

DeaD Dn R 5-CGATGAAACGGATCAGGCAA-3'

Cat-fwd 5'- CGGCAATAGTTACCCTTATTATCAAG-3'
Cat-rev 5'- CCAGCGTGGACCGGCGAGGCTAGTTACCC-3'
YdbR Up F 5-GACAGAAAGCCTTGAAGGCT-3'

YdbR Up-spec R
YdbR Dn-spec F
YdbR Dn R
Sepc F

Sepc R

5-CGTTACGTTATTAGCGAGCCAGTCTGCTTCTTCAAATCCCATACG-3’
5'-CAATAAACCCTTGCCCTCGCTACGGGGAAAAGCAACAACCGTTC-3'
5'- CAGACATCATCGTCAGTCAC -3’
5-GACTGGCTCGCTAATAACGTAACGTGACTGGCAAGAG-3'
5-CGTAGCGGCAAGGGTTTATTGTTTTCTAAAATCTG-3'
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Fig. 1. Alignment of conserved motif in DEAD-box RNA helicase of B. subtilis. Sequences of YqfR (BAA12495), YfmL (BAA22326), YdbR
(BAA19295), DeaD (BAA12693) from B. subtilis were obtained from NCBI GenBank (accession numbers in parentheses).
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Fig. 2. Effects of putative DEAD-box RNA helicase single gene deletion on growth of B. subtilis strains Cul065 (wt) and ygfR, yfmL, deaD’,
ydbR at different temperatures. Cells were incubated in liquid LB medium at 37°C (A), 22°C (B) and growth was monitored at ODgy. Each

growth curve represents the average of two independent experiments.
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Fig. 3. Effects of putative DEAD-box RNA helicase double gene deletion on growth of B. subtilis strains Cul065 (wt) and yfmLyqfR,
yfinL'deaD’, yfimL'ydbR, yqfRdeaD’, yqfRydbR, deaDydbR at different temperatures. Cells were incubated in liquid LB medium at 42°C (A),
37°C (B), 22°C (C) and growth was monitored at ODg. Each growth curve represents the average of two independent experiments.
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Fig. 4. Effects of putative DEAD-box RNA helicase triple and quadruple gene deletion on growth of B. subtilis strains Cul065 (wt) and
yfmL'yqfR deaD’, yfimLyqfRydbR, yfinL deaD ydbR , yqfR deaD ydbR , yqfRdeaD ydbRyfmL at different temperatures. Cells were incubated in
liquid LB medium at 42°C (A), 37°C (B), 22°C (C) and growth was monitored at ODgo. Each growth curve represents the average of two

independent experiments.
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