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Table 1 Physico—chemical characteristics of the four acidic

mine drainage samples, Anhui, China

Sample AMD4  AMD2  AMDS3 AMD4

T/C 20.2 19.9 20.6 21.0
pH 2.9 2.8 2.9 2.8
Eh/mV 583.2 547.6 573. 1 565.8
¢(DO) / (mg/L) 6.53 5.65 7.42 6.21
¢(TDS) /(g/L) 4.02 4. 04 4.03 4.03
¢(TOC) /(mg/L) 6.4 5.3 2.9 4.7
¢(TIC) / (mg/L) 1.0 1.1 1.0 1.1
¢(TN) / (mg/L) 18.2 19. 4 18.5 20. 4
¢(TP) / (mg/L) 0.59 0.71 0.85 0.6
Salinity /% 5.0 5.0 5.0 5.0
c(Fe,,) / (mg/L) 57.0 57.5 48.0 54.7
c(Fe’*) / (mg/L) 0.4 0.7 0.5 0.6
c(Al) /(g/L) 1.02 0.85 0. 82 0.85
c(Ca) /(g/L) 0.52 0.43 0.48 0.43
¢(Cu) /(mg/L) 48.0 40.5 38.8 42.7
¢(Mn) /(g/L) 0.24 0.21 0.21 0.22
¢(Na) / (mg/L) 41.2 40.0 43.6 42.2
¢(S037) /(g/L) 1.09 1. 11 1.07 1. 16

DO = Dissolved Oxygen; TDS = Total Dissolved Solids; TOC = Total
Organic Carbon; TIC = Total Inorganic Carbon; TN = Total Nitrogen; TP
= Total Phosphorus.
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Table 2 Diversity indices of the four eukaryotic clone libraries

from acidic mine drainage lake, Anhui, China

Clone Total Number of Coverage Shannon
library clones OTUs (c)” (H)
AMDH 33 17 80.3% 2.42
AMD-=2 15 7 88.9% 1.98
AMD-3 30 15 81.6% 2.74
AMD+4 18 8 86.4% 2. 14

" Coverage (C) =1 — (n/N) (n = the number of a clone being only

contained in OTUs, N = total sequence number) .
2.3 RB{EEEENH

B> OTUs BARE 7 I 4E GenBank £ [
BEAT A BAVE 18 R A5t 4 A BUTE v BE SC R ) 188
rDNA & K 7 51 3k 4y J8 10 AN K (1)
Ascomycota. Basidiomycota. Ciliophora. Chlorophyta.
Lycopodiophyta. Chrysophyta. Arthropoda. Nematoda-
Chytridiomycota. Alveolata. M 1 haf LLE &,
Ascomycota [ ] i 7 /5 T 4 ML T, IF HAE AMD-
LA AMD-3 3¢ J rp by 4l 34 A, 20 90 oy 72.3%
47.4% . 1fii Chlorophyta ] Fil Basidiomycota [7] 43
) AMD-2 FI AMD-4 [ 46 352K 16 T o L 9] 43 0l ok
62.9% 50.0% -

N T Bk T R IX SR B R KB AL, R
FH A8 HE A g K i 93, Fl MEGA 4.0 {44 it 7
4 FERI R G R AW (K2 FE 3) o

M 2 HBAr LU S AR PR 2R K A ) B A%
S VEZ O S0 R T IR I < IR R &8 R
T, U : Ascomycota (2 [7) 1 5 75 [ AMD 23,
AMD-329 % Y] Bt & W) Sarcinomyces petricola, &
Wollenzien ™? ZENE IR MNP KB a3
R — Bk BAT 2 LA BUR G Ry ) SRR 1K )
A ALGUIR 25 4 1E I pH S50 5T e g T I
FAN B i N G T A W A . E AL
W I, AMDA=28. AMD3-50 5  Penicillium
janthinellum 38 75 —#% (R YE KR 99% ) o Penicillium
janthinellum bk GXCR Xt 8 £ W i ) 3 o % F
G JE & 7 A B A U A e B O A



878

Lina Zhang et al. /Acta Microbiologica Sinica (2012) 52 (7)

AMD-1

B Ascomycota

Basidiomycota

AMD-2

3@ Ciliophora
[ Chlorophyta

AMD-3

AMD-4

[ Lycopodiophyta

Chrysophyta

B Arthropoda
B Nematoda

[ Chytridiomycota

E Alveolata

0 20 40

80 100

E1 MmAEEESSHEFRTG A LG

Fig. 1 Relative proportions of major groups in the four eukaryotic clone libraries.

The proportion was calculated from the number of clone sequences belonging to a

particular group divided by the total number of clone sequences.
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Fig. 2 Neighboroining tree based on analysis of the 18S rRNA gene sequences showing the phylogenetic relationships among

the dominant species of the four eukaryotic clone libraries from the acidic mine drainage lake. The scale bars 0. 01 indicate the

Jukes-Cantor distances. Bootstrap values of > 50% (for 1000 iterations) are shown.
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Fig. 3 Neighbor5oining tree based on analysis of the 18S rRNA gene sequences showing the phylogenetic
relationships among the other species of the four eukaryotic clone libraries from the acidic mine drainage lake. The
scale bars 0. 02 indicate the Jukes-Cantor distances. Bootstrap values of > 50% (for 1000 iterations) are shown.
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Fig. 4  The canonical correspondence analysis showing the
relationship among the eukaryotic species and environmental

factors in the four acidic mine drainage samples.
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Characteristics of the eukaryotic community structure in

acid mine drainage lake in Anhui Province, China
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Abstract: [Objective] We characterized eukaryotic community structure and the relationship between the community
structure and environmental factors in acidic mine drainage (AMD) lake of a sulfide mine in Anhui Province, China.
[Methods] The 18S rRNA gene clone libraries were constructed by using molecular biology techniques to analyze the
eukaryotic phylogenetic relationships, and the canonical correspondence analysis ( CCA) was used to analyze the
relationship between the community structure and environmental factors. [Results] The phylogenetic analysis shows that
Ascomycota is widespread in the four samples and dominated in the AMD- and AMD-3 clone libraries, whereas
Chlorophyta and Basidiomycota are the predominant in AMD-2 and AMD-4 samples, respectively. Moreover, many
sequences in libraries were closely related to those of acid-resisting and metalresisting eukaryotic microbes, such as
Sarcinomyces petricolas Penicillium janthinellum, Coniochaeta velutina, Trichoderma viride, Chlorella protothecoides var.
acidicola, Ochromonas sp., and there are high content of known human pathogens, such as Lecythophora hoffmannii,
Cryptococcus neoformans. CCA analysis revealed that the critical factors influencing the eukaryotic community structure
include TN, SO}, Fe’" and Eh. [Conclusion] Difference of eukaryotic community structure in time and spare may be
related with physico-chemical properties of acidic mine drainage. High content of human pathogens was detected in the
acidic ecosystem. The ecological study of eukaryotes under the acidic conditions can help to find efficient methods to
process acid mine drainage.
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