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Isolation and identification of a copper-removal
Rhodopseudomonas strain
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Northeast Forestry University, Harbin, Heilongjiang 150040, China

Abstract: [Background] The treatment of heavy metal pollution is imminent because heavy metal poses a
major threat to the environment and human health. Biological treatment methods are preferred because of
the advantages of low cost, good treatment effect and no secondary pollution. [Objective] From the 13 m
deep water body of the Liaohe estuary, a strain possessing strong pigment-producing ability and high-
concentration Cu®* removal ability was screened by the purple non-sulfur bacteria enrichment medium.
[Methods] Morphological, physiological and biochemical characteristics and molecular biological
methods were used to identify the strain. The content of Cu®* was determined by spectrophotometry with
sodium diethyldithiocarbamate. [Results] The strain was identified as Rhodopseudomonas and named as
Rhodopseudomonas sp. gh32. The optimal growth temperature and growth pH of strain gh32 were 30 °C
and 7.0, respectively. The strain gh32 grew normally in the range of pH 5.0—10.0. The strain gh32 could
grow normally in 3 mmol/L CuSO, solution. The strain gh32 could utilize hydrogen sulfide and
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monosaccharides, such as glucose and mannose. The removal rate of Cu?* was over 99% in strain gh32
within 24 h. The ability to treat Cu®* was 1 331 g/g dry bacterial weight or 167.6 g/g wet bacterial weight.
[Conclusion] The strain gh32 was highly resistant to Cu** and there was a high removal rate of Cu?* by
strain gh32. It will be a potential strain of treatment wastewater containing Cu?*. This study provided
support for biological treatment of heavy metal wastewater.

Keywords: Strain identification, Rhodopseudomonas, Cu®* removal
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AR ZH DNA $2EGAH &, Jbat Tiangen
N BN F) 2 . Premix Tag™ . DL2000 DNA
Marker . K7+ # DH5a. pMD18-T #ifk, TaKaRa
)3 16S rRNA LK 5 [ 27F Tl 1492R Hh4E
REEFA A B HilR RS A, Bi—ERH
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L, SIM AH]; RN, Rl
IEAT PR A
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PR E DNA FEBCR 41 2 41 DNA 42
BUR £ LB REDY 5 DNA AR, FIFH 40 16S
rRNA JE[A A 5 19647 PCR. PCR 24
(20 pL): ddH,0 2.6 uL, Premix Tag™ 10 L, 3
Yy 27F #1 1492R (2.5 umol/L)% 3.2 uL, DNA Hiti
1pL. PCR W 451457 SCHk[15].
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DH5a B2 i rf, FIAZHRE R 50 pg/mL (#)
RN BERBEIME AR T, LW PCR A H
(1) B A AL Tk HE IR TR A /I EA T . 7€ NCBI

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2394 A

Microbiol. China

RN 4 ST BLAST [R5 F X 4007, TEH—
P4 ClustalX Hext)s, RS KRZAE, H
Phylip {444 3 R G LR
1.2.3 Bk gh32 B9E K4S R

PIJEE 30 °C. pH 7.0, NaCl FiH 4% 0.5%
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Figure 1 Scanning electron microscopy results of strain
gh32
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Figure 2 Energy spectrum results of strain gh32 growing
on copper-free medium
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Table 1 Physiological and biochemical reaction results of

strain gh32

Tt H 45 RYE| 45
Items Result :ltems Result
Glucose 4 ‘Mannitol =
Sucrose + HInositol -
Fructose + 'Sorbitol -
Maltose T iNitrate (reduction) +
Mannose + 1Simon’s Citrate -
Melibiose ~ — 'Peptone water +
Sorbose - V-P +
Rhamnose - 1Arginine double hydrolase +
Lactose - 'Hydrogen sulfide +
Avrabic candy — 1Gelatin +
Galactose - iUrea +
Raffinose ~ — 1Starch broth +
Xylose - 1Glucose oxidative fermentation Fermented
Xylitol - '

W o+ BHPERN; —: BAPERON.
Note: +: Positive reaction; —: Negative reaction.
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0-3 mmol/L CuSO, Wy ¥ feE K IER, i
B PR R X CuSO, P 43 (] 4D).

2.3 E#k gh32 X% Cu”HIsR

Bk gh32 LBk Cu U NI 5 Fii, Btk
gh32 7E 24 h Y% 600 mg Cu® i1 £ %5k 99.46%,
AbFERE S 1331 g/g T E R 167.6 g/g MR IHH,
DZ MR Cu® i 2B AE T

itk gh32 4b 3 600 mg Cu®* 24 h J5ryF4ii
FAETG A R ANE 6 PR, H5 A ET B IARRETE AT
Ho, CuJsCZIghn T, Al Cu® Wi £ iA I .
3 WikE%®

CAR AR TR A 1 E TR SR 2 TR IR O
AT R AFRAER, OR; EMIFAE
IR R TR S IR AR K ARSI B R
TE R, It LATEA R 2 R R TG, Btk gh32
TERECIRAA T LA SRR =2 R 1 RE
X — R TR 2 2 Bl e ok o el (A 4
P E T ) R HNZ R R PR M TR PR
HRTRAS RE A SRR S mAL Y, iR gh32 AT
DAFIFE RS0 . H S b A0 S 4 o fnsiifL &, A
e 74 2 LR 3 /N 7 2 LSV 5 ) V8 0 20 A1 4 74 )

997 Rhodopseudomonas palustris strain ATCC17001 (NR112912.1)
100 | 'gh32 (MK942701)

Rhodopseudomonas palustris strain ATCC17001 (NR114498.1)
og[— Rhodopseudomonas pseudopalustris strain DSM123 (NR036771.1)
Rhodopseudomonas parapalustris strain JA310 (NR122098.1)

Rhodopseudomonas rhenobacensis strain Klemme Rb (NR028641.1)
50|100|Rhodopseudomonas boonkerdii strain NS23 (NR116227.1)
Rhodopseudomonas boonkerdii strain NBRC106595 (NR114302.1)
Rhodoplanes azumiensis strain TUT3581 (NR159239.1)
ﬂ[Rhadoplanes serenus strain TUT3530 (NR040936.1)

Rhodoplanes piscinae strain JA266 (NR115060.1)
Escherichia coli strain KVP104 (JX290084.1)
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—
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Figure 3 Phylogenetic tree based on 16S rRNA gene sequence of strain gh32

e 5T BRERS; 38 ERBT: Bootstrap ¥R FRRZIE 0.02: FAI2ERM> LK.

Note: Numbers in parentheses: The sequence accession number; Numbers in each branch points: The percentages supported by bootstrap;
Bar=0.02: Nucleotide divergence.
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Figure 4 Growth characteristics of strain gh32
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FEMRER AL R . Bifb S0 —Fa #AUAR, Tl
AR S AR L AL B, i AR gh32 REF
AR, X A BAR AL SR T R S A

Hikk gh32 Xt Cu T4 , 76 3 mmol/L Cu®*
(R R TP B IE 3 2R K SR BIF ST 4 202
TBPRLIAR A TEFE Cu Mk BE 4352 8 umol/L .
1x107> mol/L #1 0.8 umol/L i A4 K34 52 FHm k|,
HZ bR gh32 X Cu®* BT 52 Mo

HIPk gh32 7EALFE 100-600 mg Cu®*iif, R
YI7E 99%LL |, 7EALFE 600 mg Y Cu™ iy, Ep%
IRF I RAH 99.46%, AbPRRE S 1 331 g/g T
5 167.6 g/g MR E . 5 HAETC A SCER[10,23-27]
WIBEHI L, Silva ZEBF5E R HISR I B I B 4 Cu®* (Y
EBRE N 95%, LbFHAE ) 86.95 mglg Ay,
AR K ARAIFSE B2 24 i 147 (Pseudomonas sp.)%f Cu®*
0% BB 1 3.35 molg TR B EE 2 SRR ZRST
14 I 72 Ak % 5L B i T (Pseudomonas  putida) X
CUT' I ERBRF N 74.76%P; 3 5 ST AL IR
(Rhodospirillum sp.) %F Cu® iy & K W i & H
48.23 mglg TATEPY; Sar W5 (HSH I ST %)
Cu** 1% fiHGE 714 137.6 mglg T 14 8% ; Ekmekyapar
SEBFSE AR (Cladonia rangiformis) % Cu® it 1
RE )1k 7.69 mg/g TP, Hitk gh32 % Cu®*fy
LBRAE i T AR, Bkk gh32 B9 —1
P HAEAL B Cu? K b A BRI BE .

AR AEREKI, R gh32 GEFH w8 .
HE B A A o AR AL AL, X Cutt B R
(T 32 MR VI R BRAICR , RARA W IR &
Cu”* R K Y bk
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