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DNA-DNA % X5 &8, T61 5 F K AT BSW22' 494800 4 81.4%, mh EXFAFH
IAM13418T 8494840 R A 50.3%. UV 34t E 7, T61 Dig A 100 J/m?®, i & F a4 #0%
8 K IATE K12 FoAk E F J0ATE FE k. (481 E 4k T61 2 —ARFT K F I0ATH , 4% % Bacillus
aryabhattai T61, 3t UV 284 LA 452690tk
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Isolation and identification of radiation resistant Bacillus aryabhattai
T61 from Tibetan soil

FENG Wei ZHANG Lei XUAN Hui-Juan WAN Ping LI Yan-Hong YANG Zhi-Wei
(College of Life Sciences, Capital Normal University, Beijing 100048, China)

Abstract: [Objective] To identify strain T61 which was isolated from Tibetan soil and analyze its
radiation resistance. [Methods] First, investigate the morphological and biochemical characteristics of
T61; Second, amplify the sequence of 16S rRNA gene and construct the phylogenetic tree; Third,
determine compositions of fatty acids, DNA G+C content and DNA-DNA hybridization; Finally,
analyze T61 survival curve after exposure to UV radiation. [Results] T61 cells were rod-shaped, 2 um
in length, 1 um in diameter, gram-positive and endospore-forming. Strain T61 had a G+C content of
38.02%. The main Fatty acids were C14:0 iso, C15:0 iso and C15:0 anteiso. Phylogenetic analysis of
the 16S rRNA gene showed that strain T61 had 99.93% and 99.53% similarities with Bacillus
aryabhattai BSW22" and Bacillus megaterium IAM13418", respectively. At the whole genome level,
the DNA-DNA relatedness between T61 and Bacillus aryabhattai BSW22" was 81.4%, but only 50.3%
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with Bacillus megaterium IAM13418". D, values of T61 after exposure to UV was 100 J/mz, much
higher than those of radiation-sensitive Escherichia coli K12 and B. subtilis. [Conclusion] Strain T61
was highly resistant to UV radiation. It was identified as Bacillus aryabhattai species, and was

proposed the name Bacillus aryabhattai T61.

Keywords: Bacillus, Radiation resistance, Isolation and identification, DNA-DNA hybridization
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Figure 1 The scanning electron microscopic photographs
T61 cells grown to saturation in TGY medium
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Bacillus aryabhattai T61 (KC662327)
99 100 r Bacillus aryabhattai BSW22T (EF114313)
43 73 Bacillus megaterium IAM13418T (D16273)
Bacillus flexus IFO15715T (AB021185)
Bacillus koreensis BR030" (AY667496)
100 —————— Bacillus cohnii DSM6307" (X76437)
' Bacillus halmapalus DSM87237 (X76447)
16 52 Bacillus niabensis 4T19" (AY998119)
£_| Bacillus herbersteinensis D-1-5aT (AJ781029)
Bacillus idriensis SMC4352-2T (AY904033)
Falsibacillus pallidus CW7" (EU364818)
77 Bacillus kyonggiensis NB22T (JF896450)

100 Bacillus circulans ATCC4513" (AY724690)
71 — 1 Bacillus nealsonii DSM15077T (EU656111)
499: Bacillus bataviensis LMG21833T (AJ542508)
99 Bacillus drentensis LMG21831T (AJ542506)
Bacillus pocheonensis Gsoil 4207 (AB245337)

_53|7 Bacillus oceanisediminis H2" (GQ292772)
47 Bacillus purgationiresistens DS22T (FR666703)
Bacillus kochii WCC4582T (FN995265)

Bacillus asahii MA001™ (AB109209)

 m—
0.005

2 #R#E 16S rRNA EEFFIMER T6l 5EEXRBEREMHRF L ER
Figure 2 Phylogenetic dendrogram obtained by distance-matrix analysis of 16S rRNA gene sequences indicating the
position of strain T61 among its phylogenetic neighbors
TE: 155 B BT A GenBank 55k 55 19 4 L AEUT I BootstrapfE (1 000U 5 SRR A9 F 43 Hb) s HoBIRAR F 45100 %1 R
A0S MR A AR
Note: Numbers in parentheses are GenBank accession numbers; Bootstrap values (expressed as percentages of 1 000 replications) are given
at nodes; The scale bar represents 0.5 substitutions per 100 nucleotide positions.

®1 ERTOISHUSMBIAEREMNERSE

Table 1 Total fat acids compositions of T61 and its nearest phylogenetic neighbors (%)

e TG 2RO TO 1 GG oS A |
Fatty acid Bacillus aryabhattai T61 B%%i:,lzllzuTs (?)réi/t[);?(t)t:;) Ii?\(/:llll I;: lrgf %ggg;)
C14:0 iso 10.81 8.13 6.80
C14:0 2.05 2.25 1.62
C15:0 iso 32.13 28.87 24.98
C15:0 anteiso 44.77 45.68 49.95
C16:0 iso 1.69 2.27 2.46
Cl6:1 wllc 1.24 1.90 1.91
C16:0 3.10 5.43 4.72
C17:0 iso - 1.35 1.85
C17:0 anteiso 1.76 3.25 4.87
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Figure 3 Survival curves of T61 after exposure to UV radiation
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