Journal of the KIMST, Vol. 18, No. 4, pp. 478-483, 2015 ISSN 1598-9127
DOI http://dx.doi.org/10.9766/KIMST.2015.18.4.478

ZE

ro
Ao

Research Paper BEE

ksl M= otEolMel BENd TAR 24

ANED - YA - FHE - 2N PRI YUY - RAE -

=)
ol
=
e

-]
>
=
02
+

S

Whole Transcriptomic Analysis of Bacillus anthracis during
Hydrogen Peroxide Decontamination

Sang Hoon Kim" - Se Kye Kim" - Kyoung Hwa Jung" - Sung Nyo Yoon” - Yun Ki Kim? -
Min Cheol Kim? - Sam Gon Ryu” - Hae Wan Lee” - Young Gyu Chai""¥
Y Department of Molecular and Life Science, Hanyang University, Korea
2 Samyang Chemical Co., Ltd., Korea

3 The 5th Research and Development Institute, Agency for Defense Development, Korea
Y Department of Bionanotechnology, Hanyang University, Korea

(Received 4 February 2015 / Revised 13 July 2015 / Accepted 24 July 2015)

ABSTRACT

Decontamination of biological agents utilizes hydrogen peroxide(H,O,) for its effectiveness and safeness. Bacillus
anthracis is a major target for HO, decontamination. To assess the effect of H,O, on B. anthracis and identify
biomarkers for decontamination, whole transcriptomic profiling of H,O,-treated B. anthracis was performed. Here
we identified deregulation in stress response genes, transcription factors and cellular homeostasis genes. We also
found that expression of antisense RNAs increased in B. anthracis during decontamination. We postulate that B.

anthracis prioritizes survival and adaptation in response to H,O, treatment by changing its gene expression pattern.

Key Words : Bacillus anthracis(2-4 %), Transcrptome(Z1AFA), Hydrogen Peroxide(Z}:}F3}5=4), Decontamination(A] =)
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Table 1. Top ten down-regulated genes by H.O» treatment to B. anthracis HYUO1

Gene name NCBI gene ID* Log, fold—change™ Putative function
BAS5039 2851946 -5.42 Ribosomal subunit surface interface protein
BAS2582 2849163 -4.71 rrf2 family protein
BAS3818 2851236 -4.42 Fosfomycin resistance protein FosB
BAS2213 2851168 -4.39 DNA-binding protein HU
BASI1801 2851270 -4.31 marR family transcription regulator
BASI1871 2851330 -4.30 General stress protein
BAS4938 2849888 -4.19 SET domain-containing protein
BAS2089 2848750 -4.12 TatCD protein
BAS3021 2852167 -4.09 Cell wall anchor domain-containing protein
BAS0650 2851192 -3.92 Methyl-accepting chemotaxis protein
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Table 2. Top ten up—regulated genes by H.O. treatment to B. anthracis HYUO1

Gene name NCBI gene ID* Log, fold—change™ Putative function
BAS0441 2847888 3.98 Prophage LambdaBa04, DNA binding protein
BAS3709 2852787 3.77 50S ribosomal protein L28
BAS4240 2852953 3.75 50S ribosomal protein L33
BAS0430 2848653 335 Prophage Lzr;‘:r’ljili :2152&?;:;:% regulatory
BAS0365 2853017 2.95 Methyl-accepting chemotaxis protein
BAS0448 2848320 2.94 Prophage LambdaBa04, DNA packaging protein
BASI1392 2849415 291 Ferredoxin
BAS0437 2853048 2.85 ArpU family phage transcriptional regulator
BAS0025 2848525 2.79 Sigma-k factor processing regulatory protein BofA
BAS0457 2848449 2.72 Phage minor structural protein
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Table 3. Gene Ontology functional analysis of H.O»
affected genes in B. anthracis HYUO1

5 . Fold
Term Count .
enrichment
1 | Cellular homeostasis 5 6.3
2 | Homeostatic process 5 53
3 | Glucose metabolic process 4 52
4 | Hexose metabolic process 4 4.7
5 Monosaccharide metabolic 4 38
process
6 | Transcription 13 2.3
7 | Regulation of transcription 15 1.8
g Regulation of transcription, 14 L8
DNA-dependent
Regulati f RNA
g | Reguation o 14 1.8
metabolic process
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Table 4. KEGG pathway analysis of H.O. affected
genes in B. antfracis HYUO1

Term

Count Fole

enrichment

3-Chloroacrylic acid
degradation

7 39.9

2 | Glycolysis/gluconeogenesis

3 26.8

3 | Fatty acid metabolism

3 239

1- and 2-methylnaphthalene
degradation

3 23.5

5 | Tyrosine metabolism

2 222

Starch and sucrose
metabolism

2 19.9

7 | Protein export

2 19.9

[ee}

Butanoate metabolism

2 153

]

Pyruvate metabolism

2 12.0
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