& % % % iﬁ.ﬁ May 20, 2015, 42(5): 866—873

Microbiology China © 2015 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOLI: 10.13344/j.microbiol.china.140882

RFPETRSKACIR RRKE R R E E 1

AW Am sBF Y BFET KRR
(1. PEBEGASIHEME PO P EREEEAE AR E SR E JEaT 100085)
(2. PHEBIFERERE FWESHEFEEE e 100049)
Q. HEHRHEOE RS UETRYRE A HS  266042)

W OE. [8#] A &AL E R K E B (Acanthamoeba spp.) #2742 & & % (Hartmannella
vermiformis)&-is 7 £ T B AR LR A AT KAR A, X PAASJE T 6 Ly AR Ky st AT sh A £
AHHBENR AN, R AR LT E PCR EARELFF MR, R GAT L MFe ik
AmE R R F R EREX. [Fik] RA R ik 4FE A3 UL R A 49 5 44
BRYT Green” dye Al FRATAEF KAL) RE L2 HHEAKHE T Acanthamoeba spp. f= H.
Vermiformis 18S tRNA A E ey mifex 4547, [ R] EEALE T LR T 1005
Acanthamoeba spp.#= H. Vermiformis, 5+ ZILth R 89 T H, #K T 55345 8.70x10° N /L
Fo1.84x10° M /L, HutkAark, A e, FEbFIRe T KR RGOS HEIKT 1-2 Mk
R, {22 H/KF Acanthamoeba spp. W) & I AnAs . (456 ] s FTK R R T feid a2
MR E AT, FA LB TR IEIEATG A ATE.

X8, AFFK, KRB R K, 18SRNA £ FH, i Z 2 PCR

Quantitative detection of amebic protozoa from rural domestic
wastewater treatment plant
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Abstract: [Objective] Acanthamoeba spp. and Hartmannella vermiformis are free-living amoebae
(FLA), which are widely ubiquitous in soils and various aquatic environments. Certain species in
these two genus were recognized as potential opportunistic pathogenicity for human and animals. It
has practical significance of developing a highly specific, sensitive and reproducible assay which
based on real-time fluorescence quantitative PCR for identifying amoebae. [Methods] We employed
a culture-independent method, the real-time quantitative PCR assays to detect 18S rRNA genes of
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Acanthamoeba spp. and H. vermiformis using BRYT Green® dye in different processes of rural
domestic wastewater treatment plant. [Results] The results indicated that the most frequently
amoebae discovered were Acanthamoeba spp. and H. vermiformis which appear in all treatment
system stages. The concentrations of two amoebae genus were up to 8.70x10° and 1.84x10° copies/L
in untreated wastewater, respectively. Compared with untreated wastewater, the abundance of
amoebae in adjusting tank, aerobic tank and membrane tank decreased in one or two orders of
magnitude, while Acanthamoeba spp. was one order of magnitude higher in treated wastewater than
untreated wastewater. [Conclusion] Hence, it should be paid much attention to amoebae having
health risk and it is necessary to use amoebae as an additional reference standard for domestic
wastewater treatment.

Keywords: Domestic wastewater, Amoebae, 18S rRNA genes, Real-time quantitative PCR
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18S rRNA
BRYT Green® dye
PCR

1 MRS HE
1.1 JKHEERIRE

(40°20'N  116°33'E) -

(DB11/307-2005) B

DZB-718
pH

1I-5L 4°C

(Pony )

1.2 LB 5F
( DZB-718)

(H165-W)
(EDC-810)
(Fastprep-24)
(G BOX) Syngene
(ND-2000) ThermoFisher

(BG-Power 600i)
PCR  (Tratagene Mx3005P)

Agilent Fast DNA SPIN Kit for Soil
MP 50 bp Plus DNA Ladder
) pGEM-T Easy
Promega (DH5a)
(0.22 pm)

http://journals.im.ac.cn/wswxthcn

Millipore
1.3 XEWH*E
1.3.1 HmfAbIE & EFEZH DNA 2B
0.22 pm

—80 °C

Fast DNA SPIN Kit for Soil

DNA 5 uL
DNA 1.0%
NanoDrop 2000
(Az60/A2so 1.8-2.0 ) 20 °C

1.3.2 PCR ¥ #0055 F:
Acanthamoeba spp. Hartmannella vermiformis
18S rDNA PCR
(13221 AcantF900 (5'-CCCAGATCGTTTAC
CGTGAA-3") AcantR1100 (5-TAAATATTAATGCC
CCCAACTATCC-3") Hv1227F (5-TTACGAGGTCA
GGACACTGT-3") Hv1728R (5-GACCATCCGGAG

TTCTCG-3") 50 pL PCR 10xPCR
(20 mmol/L MgCl,) 5 uL  dNTPs (10 mmol/L)

4 uL (10 umol/L) 1 uL. Taq DNA

(5 U/uL) 0.5 uL. DNA 1 uL

ddH,O 50 uL PCR 95 °C 10 min

95°C30s 62°C45s 72°C30s 35 72 °C

10 min 4 °C PCR 1.0%

(Acanthamoeba

spp. 180 bp  H. vermiformis 502 bp) 50 bp Plus

DNA Ladder Marker 110V
30—40 min
PCR
pGEM-T Easy
(DH5a)
20 g/L 5- -4- -3- -B-D-
(X-Gal) 50 g/L -B-D-

(IPTG) 100 g/L (Ampicillin) LB
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2 ul ddH,0O 20 uL
T7  Sp6 PCR PCR 95 °C 2 min
Amp (100 g/L) LB 94°C15s 62°C30s 72°C45s 40 72 °C
37°C 200 r/min 10 min 95°C1min 55°C30s
E.ZN.A.” Plasmid Mini Kit I 95°C 30's 3
NanoDrop 2000 DNA C ddH,O
1.5 mL ( DNA
) 1.4 RIHTTE
NCBI BLAST (http://www.ncbi.nih.gov/blast/) Excel 2007 IBM SPSS Statistics 20
One-way
133 EEREMBEEREMNKAEESE PCR K ANOVA LSD
REYEEIL: DNA
18S rRNA 2 HREW®R
23 L 21 EKEEMAETIESMEKESY
)%6.02x10% - 1
18S rRNA pL
6.51x10°  7.18x10° 10 CoD
89.9% 52.0%
PCR Stratagene Mx3005P
PCR 20 pL GoTag qPCR
Master Mix 10 pL (10 umol/L) 0.4 pL

F1 B-EYMREHRTZREREM B K RS

Table 1 The water parameters in different treatment processes of Membrane-Reactor

Parameters Influent Adjusting tank Aerobic tank Membrane tank Effluent
pH 7.60 7.31 7.37 7.44 7.59
754 551 522 514 376
Electrical conductivity (us/cm)
26 4008 4224 5385 21
Suspended solid (mg/L)
346 161 187 150 35
Chemical oxygen demand (mg/L)
54.6 226.0 72.6 85.2 26.2
Total nitrogen (mg/L)
4.97 45.10 16.50 19.90 7.66
Total phosphorus (mg/L)
650 370 2250 3680 -
Total coliforms (CFU/mL)
1890 630 400 510 =
Escherichia coli (CFU/mL)
1.24x10° 3.34x10° 1.65x10° 2.60x10° 2.80x10°

Total bacteria (CFU/mL)
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PCR C 3 2
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Figure 1 Electrophoresis of 18S rRNA genes of Ameobae by PCR amplification
M 50 bp plus ladder CK 1 2 3 4 5

Note: M: 50 bp plus ladder; CK: Negative control; 1: Raw wastewater; 2: Adjusting tank; 3: Aerobic tank; 4: Membrane tank; 5: Treated
wastewater.

40 ¢ 40

35 BT R 35 IR

30l Acanthamoeba spp. 30 Hartmannella vermiformis

25+ 25 +
T 20t T 20

15+ 15+

100 _ 10

y=-3.392 5xlog(x) + 43.006 y=—3.448xlog(x) + 42.098
5 R>=0.994 3 St 2=(.995 8
0 2 4 6 8 10 O0 2 4 6 8 10
Log,, (copy number) Log,, (copy number)

2 HMKBEHEMIBESERES 18S rRNA EETEE PCR MtRER %

Figure 2 Standard curves for real-time PCR of 18S rRNA gene of Acanthamoeba spp. and Hartmannella vermiformis
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Figure 3 Acanthamoeba spp. (A) and Hartmannella vermiformis (B) absolute copy numbers in different

wastewater samples
Note: Different letters indicated significant differences (P<0.05).
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Table 2 Results of quantitative real-time PCR for Amoeba spp. in various water samples

C
Mean cycle threshold value (Cy) Gene copy numbers of samples (copies/L)
Water type
Acanthamoeba spp. ~ Hartmannella vermiformis Acanthamoeba spp. Hartmannella vermiformis
31.82+0.19 27.02+0.09 8.70x10° 1.84x10°
Influent
o 35.89+0.22 34.66+0.95 6.31x10* 2.49x10*
Adjusting tank
; 35.97+0.10 32.65+0.16 5.94x10* 1.28x10°
Aerobic tank
34.93+0.07 35.09+0.91 1.16x10° 1.58x10*
Membrane tank
28.5620.04 27.7620.06 7.09%10° 4.38x10*
Effluent
5 Acanthamoeba sp.
(5.94x10"-7.09x10°%) copies/L 87.2%
(1.58x10"-1.84x10% copies/L  C,
28.56—35.97 27.02-35.09
Marin &
Muchesa 4
Salmonella spp. Entamoeba Cryptosporidium
Giardia duodenalis
8 Acanthamoeba
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Magnet [14]

real time PCR Acanthamoeba
Balamuthia mandrillaris  Naegleria fowleri
Naegleria fowleri
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Acanthamoeba
PCR
99.1%
Naegleria fowleri
PCR
3 &g
(1 -
COD SS TN TP
(GB 5084-2005)
™ TP
(GB 18918-2002)
2)
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