R X AR Feb. 20, 2014, 41(2): 243-250
Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.130522

=S RERLIEATE SM-1 89 ROS BFiFHLE]
At ZkE ARE? FRET
(1. WAL RS S S TRSERBE W I8 471023)

(2. bilg NEEENAME L BiE 201203)
(3. "PHEPLEBRMAYR T SRR R R E ALK E  Jbal 100101)

B OE: [88] AEARAKFRITAE Y S ERE Y —F 8% BRAAT B (Acidithiobacillus
caldus)#9 7 1+ 2. X 4 /i (Reactive oxygen species, ROS)Fr #7 ALl . [ 7 % 1R A ¥ K, 454 GS FLX
M AT 63 SR LB E SM-1 3474 K B 400 5, #) 8 NCBI 3F T4 % @ 445 % . Uniport
O AR AT AR R P B AT T R, SERA AR A A P4 E (KEGG)# AT A F 41
Rtk 2 EH, BT A REF 5 %50 SM-1 LR A+ AL ROS By 4748 % 69 £ B BT 4%
o F A, [4R] SM-1 20 M 69 BRI IL BA R 47T ) T ARl i = A 49 ROS # /i, M
BB R AT T e tm o m 698 B M 305, 00 69 DNA RGIEE A% T AT
% 5. DNA &) B4R A5 A ARIF MR IZAE M R e A8, sLoh, SM-1 KR+ XK F 6945 2T
5T 238 hn AR B 40 049 =T 28 MvASE MR 3% /6 e b, (45481 SM-1 K 40 5 51 69 3R A5 A A
PRKT 48 7 SR8 BT B 3E L A M B2 R3E ROS BALIAG 69 5 P Hub| - AL T W 8h, FF
SM-1 #) ROS B 4P ALl thilde b At —F @A RE . RALEZREETLES TALR
WP, RS E68BFRET LT

X SREMAATEH, FHAXML, ARA, B

Defense mechanisms of Acidithiobacillus caldus SM-1 responding to
reactive oxygen species
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Abstract: [Objective] To discover the defense mechanisms of Acidithiobacillus caldus SM-1 res-
ponding to reactive oxygen species at the whole genome level. [Methods] The genomic DNA of
At. caldus SM-1 was sequenced by the Roche 454 Genome Sequencer FLX instrument. Gene func-
tion was annotated by homology searching in the NCBI NR (non-redundant) and UniProt protein
database. The KEGG database was used to reconstruct the metabolism pathways in the cell. Genes
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related to ROS defense mechanisms were identified through the comparative genomic analysis.
[Results] Enzymatic and non-enzymatic antioxidant systems were both identified in the SM-1 ge-
nome. The former was used to eliminate the ROS and the latter was utilized to provide a reducing
intracellular environment through maintaining the redox homeostasis in the cell. The robust DNA
repair system was used to deal with DNA oxidative damage. In addition, whether the large number
of transposable elements in the SM-1 genome might enhance the genome plasticity for adaptation
to extreme bioleaching environments is still need further interpretation. [Conclusion] Genome se-
qguence of SM-1 will help us to discover the ROS detoxification mechanisms of SM-1, and this will
give us insights to construct the engineered stains with better bioleaching performance.
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ROS HEAs, HAIR (B EHLH 24, H
HIA R Z AR ST . ASCGHE TS [ 454 GS FLX
T - 5 X6 5 R B PR T A1 A Bk SM-1 1E A 7 43 [A]
AMFE, FHE—HEITT SM-1 ) ROS BifHl &4t
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Acidithiobacillus ferrooxidans ATCC 23270 (GenBank
#s5k5 NC_011761.1), Acidithiobacillus ferrooxidans

ATCC 53993 (GenBank % 3%%5 . NC_011206.1),
Acidithiobacillus caldus ATCC 51756 kK40 w &
%1j(GenBank %35 . ACVD00000000.1).
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Figure 1 Graphic representation of the At. caldus SM-1
chromosomelt®!

T BOMNEECF R IR RN op), AP E—RE N
BB MRRLEA T A LR ORLGIEE (Circle 1: 1F
H; Circle2: t4#), ARBERRARYIIESS; ik
P B 55 = FBIAR % tRNA genes (34t f0); BB KR (GHC)E &
i, WY GC (s e), TS TRER);
B3 GC skew (G—C)/(G+C): BUfH>0 (¥ (), ¥iffi<0 (4 ).
Note: For the SM-1 chromosome, the first two outer circles
represent the positions of genes in the chromosome (Circle 1:
plus strand, Circle 2: minus strand), colored by functional cate-
gories according to COG classification; Circle 3 represents tRNA
genes (pale green ticks); Circle 4 represents (G+C) percentage
content: above median GC content (green), less than or equal to
the median (pale blue); Circle 5 represents GC skew (G—C)/(G+C)
calculated using a 1 kb window: values>0 (yellow), values<0
(red).
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Table 1 Transposable elements in At. caldus SM-1
and At. caldus ATCC 51756

stk T e
1S family At. caldus SM-1 At. caslcligzéATCC
ISL3 49 7
1S5 27 26
1S3 4 2
1S21 14 2
1S110 6 1
1S66 11 4
1S4 27 21
1S605 0 1

: 1S200/1S60 6 0
1S481 0 1
Tn7 1 0
Total 145 65
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