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Comparative genome analysis of Bacillus pumilus BAO6

LIU Yun-Shan, TIAN Ying-Ming , LI Xiao
(Sichuan Key Laboratory of Molecular Biology and Biotechnology, College of Life Sciences,
Sichuan University, Chengdu 610065, China)

Abstract: Compared whole genome of BA06 with other 18 B. pumilus strains and 12 Genomic islands or

prophages were identified, including resistance island, pathogenicity island and symbiotic island. Gene

family analysis indicated that BA06 has 3 peculiar gene families, 9 expansive gene families and 3 contrac-

tive gene families. Above all of these revealed that BAO6 has outstanding drug resistance and moving

ability in B. pumilus genus. BA06 possibly has more biological characteristics except dehairing activity.
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Tab. 1 Proposed species names and data sources for 19 Bacillus pumilus strains used for comparative analysis

NCBI %% 34 L BB H BgA T
ASM1788v4 SAFR-032 2016/2/5 GCA_000017885. 4
ASM59045v1 MTCC B6033 2014/3/12 GCA_000590455. 1
ASM97268v1 W3 2015/4/16 GCA_000972685. 1
ASM119160v1 GR-8 2015/8/3 GCA_001191605. 1
ASM22593v1 S-1 2011/9/15 GCA_000225935. 1
ASMS82837v1 B4129 2015/1/26 GCA_000828375. 1
ASMS82839v1 B4107 2015/1/26 GCA_000828395. 1
ASMS82842v1 B4134 2015/1/26 GCA_000828425. 1
ASMB82845v1 B4133 2015/1/26 GCA_000828455. 1
ASM118352v1 RI106-95 2015/7/20 GCA_001183525. 1
ASM17281v1 ATCC 7061 2008/7/9 GCA_000172815. 1
BAO0O6 V1.0 BAO06 2012/9/27 GCA_000299555. 1
B. pumilus CCMA-560 2013/8/7 GCA_000444805. 1
INR7_01 INR7 2013/12/15 GCA_000508145. 1
B. pum_Fairviewl. 0 Fairview 2014/3/28 GCA_000604385. 1
ASM69148v2 7P 2016/1/28 GCA_000691485. 2
ASM71449v2 3-19 2015/2/26 GCA_000714495. 2
BpV2.0 15.1 2015/6/1 GCA_001017485. 1
ASMS82834vl B4127 2015/6/23 GCA_000828345. 1

2.2 /7 &

2.2.1 BAHGLEBEERASH [HH] Perl 5%
AR GE T 19 AN/ ZF AT B T ik 1) 5 PR 4L A
L BAOG6 B8 Bk S 225 JE B 41, ff  BRIGE® %} 19
AR IR R 2 R AT He BT AT ATAAL, 455 Ts-
landviewr4 "1 Fi GIPSy™ #ff-n] L% E H BAO6
PRI 4 7 1 R B, BV &R R4 B (Genomiic islands,
GEIs). fifi F§ Mauve™ B {4 % 25 B #k 1k 47 46 28t
3.

2. 2.2 COG(Cluster of orthologous group) i %
HAZARRBRAEE R {#H NCBI # COG 841y
cognitor FEXF 19 ANER I 40 H 751 4T

itk COG k. B BB E TR 1 COG clus-
ter, RVEL 2[R AE DY 5205,

223 BRAOFRHAALXFTMEL LN
COG H A [FIFTEREZE R p Pkt 19 A EsRILA 1
HARFERIE(COG cluster). R PikLA H R
(R I v %) B DU B 4 3k 22 B DL B AR [m] YA
FR%E 2 % assuming homogeneous gene. #X )5
Muscle B4 21T 42 JRy b X, fiff FH B3 KRl SR A5 7Y
(Maximum-likelihood, ML) F§ RAxML?2) # {4 1
AT,

2.2.4 DBAO6 HF A AR RREEA®RSI A
BAO6 B ARARXS T HoA 18 TR AR E S M i R K
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Fig.1 Whole genome map of B. pumilusBA06

compared with other 18 strains

A. From the inner to outer circles: GC content plot, GC
skew plot, orthologous genes found in Bacillus pumilus
3-19, 7P, 15. 1, ATCC 7061, B4107, B4127, B4129,
B4133, B4134, MTCC B6033, CCMA-560, Fairview,
GR-8, INR7, RI06-95, S-1, SAFR-032, W3. Genomic
island or phage-like regions in BAO6 are indicated on the
outermost circle. B. Structure of phage-like region
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Fig. 2 Genome synteny analysis of strains SAFR-032and BA06
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Fig. 3 Phylogenetic analysis of 19 Bacillus pumilus strains
A. A 16S rRNA gene-based maximum-likelihood tree
B. Maximum-likelihood tree based on the concatenated amino acid sequences of 2210 single copy COG proteins
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Tab. 2 COG annotation information of 19 Bacillus pumilus strains
e FEI A Hithh) 741 (CDS) Hihh COG H Z& [A] 5 .
. (%) ¥ v (%) iy
b4 S R b L% prlii o IO BB
3.19 3,572,739 3,163,368 88. 54 3432 2835 82. 60 1684
P 3,582,806 3,169,225 88. 46 3461 2871 82. 95 1695
15.1 3,795,691 3,341,498 88.03 3762 3029 80. 52 1723
ATCC 7061 3,833,998 3,372,707 87.97 3707 2937 79.23 1701
B4107 3,650,234 3,220,646 88. 23 3574 2940 82. 26 1714
B4127 3,887,138 3,417,955 87.93 3842 2976 77.46 1735
B4129 3,671,348 3,249,777 88. 52 3622 2941 81. 20 1707
B4133 3,719,496 3,278,182 88. 14 3644 2978 81.72 1729
B4134 3,681,784 3,253,998 88. 38 3606 2954 81.92 1711
MTCC B6033 3,763,493 3,291,136 87.45 3655 2981 81. 56 1719
BA06 3,747,698 3,287,342 87.72 3670 2990 81. 47 1729
CMAA-560 3,844,811 3,384,253 88. 02 3815 2989 78. 35 1726
Fairview 3,826,487 3,384,440 88. 45 3720 3048 81. 94 1737
GR-8 3,681,784 3,215,733 87. 34 3607 2944 81. 62 1716
INR7 3,681,709 3,243,869 88. 11 3627 2954 81. 44 1732
R106-95 3,643,624 3,219,326 88. 36 3554 2922 82.22 1699
S1 3,692,856 3,259,321 88. 26 3627 2952 81. 39 1722
SAFR_032 3,704,465 3,216,327 86. 82 3540 2894 81. 75 1698
W3 3,745,123 3,277,148 87. 50 3690 2991 81. 06 1725
FHE 3,722,489 3,276,118 88. 01 3640 2954 81. 16 1716
Z Cytoskeleton
V Defense mechanisms
U Intracellular trafficking, secretion, and vesicular transport — m—
T Signal transduction mechanisms
S Function unknown
R General function prediction only
Q Secondary metabolites biosynthesis, transport and... ——
P Inorganic ion transport and metabolism
O Posttranslational modification, protein turnover, chaperones  E——
N Cell motility — ————
M Cell wall/membrane/envelope biogenesis
= L Replication, recombination and repair T
o K Transcription
g J Translation, ribosomal structure and biogenesis
2 | Lipid transport and metabolism  S—————
H Coenzyme transport and metabolism S ———
G Carbohydrate transport and metabolism
F Nucleotide transport and metabolism  n——
E Amino acid transport and metabolism
D Cell cycle control, cell division, chromosome partitioning s
C Energy production and conversion
B Chromatin structure and dynamics |
A RNA processing and modification
0 50 100 150 200 250 300 350 400
Count

B4 1I9MNEDFIHALZRREG S £
Fig. 4 COG function classes of proteins of 19 Bacillus pumilus strains
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Fig. 5 GO annotation of BA06 expansion gene families
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