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UV-induced mutagenesis and bioleaching of Acidiphilium cryptum
and Acidithiobacillus ferrooxidans

YANG Yu, ZHANG Shuai, XU Ai-ling, ZOU Li-hong, LI Li, QIU Guan-zhou

(Key Laboratory of Biometallurgy of Ministry of Education of China, School of Minerals Processing and Bioengineering,
Central South University, Changsha 410083, China)

Abstract: The original strains Acidithiobacillus ferrooxidans CMS and Acidiphilium cryptum DX1-1 isolated from the
drainage of some caves rich in chalcopyrite in Dexing in Jiangxi Province of China were studied by UV-induced
mutagenesis and bioleaching. The results show that the optimum temperature and pH value are 30  and 3.5 for Ac.
cryptum DX1-1, and 30 and 2.0 for At. ferrooxidans CMS, respectively. After being treated by UV radiating, the
optimum UV radiating time of DX1-1 and CMS is 60 s and their positive mutation rates are 16.7% and 20.0%. Ac.
cryptum after mutagenesis reaches stationary phase 20 h ahead of the original strain. The most active UV-mutated strain
At. ferrooxidans CMS oxidizes all the ferrous ion in 48 h, which is 11 h less than its original strain. After bioleaching with
the mixture of UV-mutated strains of At. ferrooxidans CMS and Ac. cryptum DX1-1, 2.78 g/L of copper can be extracted,
which can be measured by atomic absorption spectrometry after 30 d, while 2.48 g/L copper can be extracted with the
mixture of the original strains before UV-mutation. After bioleaching for 30 d, the proportion of cell density in the
cultures of Ac. cryptum DX1-1 and At. ferrooxidans CMS is changed from 1:1 to approximately 1:20.
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59161 pH=2.0  (Fermentas) 37 3.0%
2 9K ARDRA [17]
30 pH=2.5
6 3 1)
Ac. cryptum DX1-1 (2) 2
At. ferrooxidans CMS (3) At.
ferrooxidans CMS (4) 2 1:1
5) 2 1:1 2.1
(6) ( ) 1 mL 1 1
110" /mL 4 401.00 mg/L Ac.
1.6 cryptum DX1-1 51 Fe*
Ac. cryptum DX1-1
pH pH AMD pH=2.0 21
(pHs-25) 30 d
1
Ac. cryptum Table1 Composition of AMD  p/(mg-L™")
DX1-1 At ferrooxidans CMS S Mg Fe Al Fe" Cu
4401.00 1102.00 981.80 944.00 125.00 100.00
17 Mn Si Zn As Mo
1.7.1 DNA 64.40 56.30 3.18 1.95 0.59
0.2 pm
DNA EZ-10 Spin 29
Column Genomic DNA Isolation Kit (Bio Basic Inc) pH Ac. cryptum DX1-1
Wizard DNA Clean-Up Kit (Promega) ! pH=3.5 30
pH At. ferrooxidans CMS 2
1.7.2 16S rRNA pH=2.0 30
2 165 rRNA 2 pH At. ferrooxidans
27F(5'-AGAGTTTGATCCTGGCTCAG-3") CMS
1492R(5'-GGTTACCTTGTTACGACTT-3") pH=2.5
PCR Wizard 23
DNA Clean-Up Kit (Promega) 231 Aec. cryptum DX1-1
16S rRNA PCR2.1 TOPO Ac. eryptum DX1-1 D)
E. coli TOP10F (Invitrogen) D)
LB 37 LB
X-gal  IPTG 60 s 75% 16.7%
60
MI13F(5'-GTAAAACGACGGCCAGTG-3") MI3R(5-
GGAAACAGCTATGACCATG-3') Ac. eryptum DX1-1
PCR 3
1.7.3 (ARDRA) 80 h 20 h
16S rRNA PCR HindI Mspl 10° /mL 10" /mL
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3 At. ferrooxidans CMS
Table 3 Effect of UV-induced mutagenesis on CuFeS,+ AFS s Cut+28+5Fe?" )
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Fig.4 Fe®* oxidation rates of strain At. ferrooxidans CMS

before and after UV-induced mutagenesis
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