KEIRE TB &3 - 3/ - Original Paper - 904 ~908. 2007.

PCR 3 RT-PCRE 0|88t 0lH 4 & Giardia lamblia HE

zeF -ol89 - W3d - @4

o
0
of
+

NeEEN FEEATY 2N EAER ST BFZHR
(20073 69 8¢ H¥4, 20073 7€ 23U AE)
Detection of Giardia lamblia in River Water Samples Using PCR and RT-PCR

Ewn-Ju Cho' - Mok-Young Iee + Seung-Heun Byun - Sun-hee Han - Seoung-Koo Ahn*

Waterworks Research Institute, Seoul Metropolitan Government - *Department of Environmental Engineering University of Seoul

ABSTRACT : The protozoan pathogen Giardia lamblia has been major cause of waterborne enteric disease. In this study, we tried to
identify G. lamibia of human infectious species and to detect viable G. lamblia in river water samples including three sites of Han River
mainstream and an its creek using PCR and RT-PCR technique. The PCR/RT-PCR methods were performed by using giardin primer based
on the giardin gene targeting ventral disk of Giardia. Sensitivity testing in the DNA/RNA extraction and PCR/RT-PCR amplification steps
showed that it was possible to detect a single cyst of G. lamblia and viable G. lamblia. The PCR/RT-PCR methods were compared with
immunofluorescence(IF) assay by analyzing 48 samples collected from the mainstream water and the creek water. The mean concentration
of the total cysts were 6.3 cysts/10 L(arithmetic mean, n=48) and the positive detection rate were 62.5%(30/48). And the mean concen-
tration of the cysts excluding empty cysts were 4.5 cysts/10 L and the positive detection rate were 52.1%(25/48). Tt resulted that 24 of 48
samples included Giardia lamblia by PCR assay and 10 of 48 samples included viable G lamblia by RT-PCR assay. It resulted that the
PCR/RT-PCR technique would be available to river water samples with low concentration of Giardia cysts. And it could support the
Korean protozoan standard method, which provides useful information for species and viability.
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Fig. 1. Sampling sites(MS1 : Paldang, MS2 : Guui, MS3 : Pung-
nap, C4 : Wangsook creek).
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Table 1. Primers for the detection of G. lamblia by PCR/RT-

PCR”
Primers Product size

Forward ; GGP 405-433

5'CATAACGACGCCATCGCG

GCTCTCAGGAA3'

Ist 218 bp

Reverse ; GGR 592-622

STTTGTGAGCGCTTCTGTC

GTGGCAGC GCTAA3
Forward ; GGP 510-537

5'AGCTCAACGAGAAGGTCG

CAGAGGGCTT3'
2nd 112 bp
Reverse ; GGR 592-622

STTTGTGAGCGCTTCTGTC
GTGGCAGC GCTAA3'
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Table 2. Conditions of PCR amplification”

Table 3. Conditions of RT-PCR amplification

Amplification step Conditions

Amplification step Conditions

- 94C, 3 min(initial denaturation)

- 94°C | min(denaturation),

55C 1 min(annealing),

727C 1 min{extension) = 30 cycles
72°C 10 min(final extension)

1st PCR
amplification

947, 3 min(initial denaturation)

- 94°C 1 min(denaturation),

55°C 1 min(annealing),

72°C 1 min(extension) = 30 cycles
72°C 10 min(final extension)

nested PCR
amplification
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- 50°C, 30 min(Reverse Transcription)

- 94C, 3 min(Inactivation of RTase and initial
denaturation)

94C 1 min(denaturation),

55°C 1 min(annealing),

72°C 1 min(extension) = 30 cycles

72°C 10min(final extension)

Ist PCR
amplification

- 94C, 3 min(initial denaturation)
94°C 1 min(denaturation),

55C 1 min(annealing),

72°C 1 min(extension) => 30 cycles
72°C 10 min(final extension)

nested PCR
amplification

ZEZ319 k. RT-PCR @ nested PCR
UeRd bhs 2k

ZEZ73 2 Table 39
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B AJAF" 112bpe] PCR S EZAEE 0.5 pg/mLe] ethidium
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Fig. 2. Sensitivity of PCR assay for the detection of G
lamblia.



Fig. 3. Sensitivity of RT- PCR assay for the detection of
viable G. lamblia.

Table 4. Sensitivity of PCR/RT-PCR assay for the detection
of G. lamblia

Cyst concentrations in tested sampies
Methods
100 50 10 1 negative control
PCR L NAY | 4 | 4 -
RT-PCR +H+ +H NA ++ ~/-

D Resulis for duplicate samples
NA : Not analyzed
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Lane 1 : positive control
Lane 2~13 : s33~s44
Lane 14 : negative control

Fig. 4. Results of PCR detection for G. lamblia in river
water samples.

Lane 1 : positive control
Lane 2~9 : s9~16
Lane 10 : negative control

Fig. 5. Results of RT-PCR detection for viable G. lamblia
in river water samples.
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