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Genetic differentiation of Arthrobacter population from heavy metal-contamin-

ated environments
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Abstract :Six samples contained extremely high concentration of Pb, Zn and Cd were obtained from the layers of 5~10cm and
25~30cm of three tailing piles, with age of about 10, 20 and more than 80 years, respectively. Then forty-eight bacterial
strains were obtained from these samples, and subsequently their phylogenetic positions were determined by analysis of the
partial sequence of 16S rRNA gene (fragment length ranged from 474 to 708bp). These isolates were members of Arthrobacter
genus, phylogenetically close to A. keyseri and A. ureafaciens, with sequence similarity ranged from 99.1 to 100%.
Furthermore, genetic variation between subpopulations from different samples was revealed by analysis of their RAPD
profiles. Nei genetic distance showed that the greatest differentiation occurred between subpopulation A and C. Notably,
either genetic distance between subpopulations from the layer of 5~10cm and 25~ 30cm of each tailing pile or between same
layers of different tailing pile was increased with the history of tailings. Moreover, correlation analysis showed that soluble Pb
was significantly negative relationship with Nei’ gene diversity of subpopulation. It was assumed that soluble Pb may be
responsible for the reduced genetic diversity of Arthrobacter population. Our data provided evidence that genetic differentiation
of microbial populations was consistent with the changes of environmental factors, particularly heavy metals.
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Table 1 GenBank accession numbers and length of 16S rRNA gene sequence of 48 Arthrobacter strains

Strains  Accession No. Length(bp)  Strains Accession No. Length(bp)  Strains Accession No. Length(bp)  Strains  Accession No.  Length(bp)
AS11  AY371216 553 AL16  AY371207 483 BS15 AY371238 567 BL19 AY371233 474
AS12  AY371217 548 AL17  AY371208 553 BS16  AY371239 478 CS11 AY371253 587
AS13  AY371218 632 AL18 AY371209 534 BS17  AY371240 505 CS12 AY371254 587
AS14  AY371219 492 AL19 AY371210 483 BS18 AY371241 536 CS13 AY371255 535
AS15 AY371220 540 AL20  AY371211 534 BL11  AY371225 531 CS14 AY371256 600
AS16  AY371221 676 AL21  AY371212 599 BL12 AY371226 553 CS15 AY371257 553
AS17  AY371222 543 AL22  AY371213 536 BL13  AY371227 553 CS16 AY371258 615
AL11 AY371202 587 AL23  AY371214 524 BL14 AY371228 529 CL11 AY371246 586
AL12 AY371203 553 BSI11 AY371234 483 BL15 AY371229 495 CL12 AY371247 535
AL13  AY371204 538 BS12  AY371235 493 BL16 AY371230 553 CL13 AY371248 520
AL14  AY371205 542 BS13  AY371236 562 BL17 AY371231 582 CL14 AY371249 553
AL15 AY371206 600 BS14 AY371237 561 BL18 AY371232 563 CL15 AY371250 552
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