(Research Design)

Cryptosporidium
(Operational Definition)
(target population) HIV
Cryptosporidium
..1966 .. 2000
cryptosporidiosis Cryptosporidium
oocyst
(population sample)
(positive) modified kinyoun acid
fast stain x100

sporozoite oocyst
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(sample size)

C. parvum
HV 0.5 (Thamlikitkul Vet al., 1987)

= 722 PQ/02 ( , 1999)
95
¢« - Loosn - 196 (tWO'ta”ed)

P ¢. parvum =0.005
Q 1-0.005
d
0.03
(1.96)2(0.005) (0.0995)/(0.03)2
3 21,2355
22
30

Automatic thermal cycler (Perkin Elmer)
High speed refrigerated microcentrifuge (Tomy)
Magnetic stirrer (Thermolyne)
Vortex mixer (Scientific Industries)
(Olympus)
4 (Bosh)
(Cyberscan 500)
DNA (Mupid-IT)
4°c (Hitachi)
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-20°C (Puffer Hubbard)
-80°c (Forma Scientific)

(Memmert)
(Adjustable micropipette) 10,100 1000
(Eppendorf)
(Hirayama)
DNA (Bio Rad)
ABI 310 DNA Sequencer
2000
( 25x75 )
10 50 100 1,000
100 500

(latex gloves)
01 1.5 (microtube rack)

50 100 200 500 1,000

(forcep)
(pipette tip) 10 100 1,000 (Eppendorf)
(parafilm)
(pasteur pipette)
(microtube) 05 15
(Elkay)

15



Absolute ethanol (Merck)

Absolute methanol (Mallinkrot)

Acetic acid, glacial (Merck)

Agarose (Funakoshi)

Bromophenol blue (Sigma)

Cleaning solution (ICN Biomedicals)
Ethylenediaminetetraacetic acid (EDTA, Sigma)
Disodium hydrogen phosphate (Na2HP04, May & Baker)
Purified water, Milli-Q grade

Ethidium Bromide (Sigma)

Ficoil, type 400 (Pharmacia)

Flydrochloric acid (FHJ fuming 37%, Merck)

Potassium chloride (May & Baker)

Potassium dihydrogen orthophosphate (KFI2°04, Ajax Chemicals)
Sodium chloride (Sigma)

Sodium dodecyl sulfate (, Sigma)

Tris hydroxymethyl aminomethane (Merck)

Xylene cyanol FF (Sigma)

Reagent Kit
Wizard™ PCR Genomic DNA Purification System (Promega)
GFX™ PCR DNA and Gel Band Purification (Pharmacia)
ABI PRISM™ Dye Terminator Cycle Sequencing Ready Reaction Kit
(Perkin Elmer)

Taq DNA polymerase (Pharmacia)
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4. Oligonucleotices
small subunit ribosomal RNA (SSU rRNA) gene
Cryptosporidium spp.

Oligonucleotide PCR primers
P1:5"-CAGGGAGGTAGTGACAAGAA- ¥
P2. 5 -TCAGCCTTGCGACCATACTC- 3’

Oligonucleotide PCR primers
P3: 5-ATTGGAGGGCAAGTCTGGTG- 3’
P4: 5'-TAAGGTGc TGAAGGAGTAAGG- 3’

oocyst  Cryptosporidium oocyst
flotation -20°c ,
oocyst 10% formalin 1
oocyst

modified Kinyoun acid fast stain

00cyst

oocyst  Cryptosporidium

oocyst
Cryptosporidium
15
1-2 sucrose 55
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5-10 1

1,000-1,500 15 oocyst
sucrose ' 15
phosphate buffer saline (PBS) -20°
(Kimet al,, 1992)
DNA
DNA (DNA extraction) oocyst flotation DNA
Wizard™ Genomic DNA Purification Kit (Promega)
1 oocyst -20°C
cell lysis solution 300 oocyst
freeze-thaw 90° C ' '
(dry ice) absolute ethanol 56
2 cell lysis solution 600 vortex mixer
10
3 high speed refrigerated microcentrifuge
13,000 2
4, nuclel lysis solution 300
5-6
b, protein precipitation 100 10-20
13,000 3
6. microcentrifuge 15
DNA absolute ethanol 2
-80°C
1 13,000 4°c
20 DNA
8. DNA ethanol 80 800
13,000 4°c 5
DNA DNA

DNA TE buffer 20 DNA -20°C
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DNA (DNA amplification)

' DNA
(polymerase chain reaction, PCR) 20
1. DNA 2
2. PCR primers PL P 20
0.5
3. nucleotide substrate (dATP dTTP dCTP  dGTP)
10 05
4. 10 x PCR reaction buffer 100 Tris HCI
500 KCI 10 MgCI2 — gelatin 0.01 (WA) buffer
2
5. 14.5
6. Taq DNA polymerase 0.5
PCR reaction mixture
DNA (DNA
dénaturation) 95°c 2 DNA
94°c 1 primer . DNA
(primer template annealing) 50°c 1
DNA (primer extension) 12°c 1
35 35 DNA
°c T
primer PL primer 5-CAGGGAGG
TAGTGACAAGAA-3’ 437 456  ssu rRNA gene
C. parvum 434 453 C. baileyi
437 45 C. mdris 447 466 C. felis
436 455 C meleagridis 436 455 C main
431 456 C. serpentis P2 primer
5-TCAGCCTTGCGACCATACTC-3' 1070 1089  C. parvum

1057 1116 C felis 1065 1084



C. meleagridis 1066 1085  C. main
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1062 1081  C. serpentis DNA
650 670
100 agarose gel
PCR PCR DNA
50
1L DNA 2
2. PCR primer (P3 P4 20 2.5
3. nucleotide substrate (dJATP dTTP dCTP  dGTP) 10
1
4. 10 x PCR reaction buffer 5
5. 36.75
6. Taq DNA polymerase 0.5
PCR reaction mixture PCR
PCR DNA primer P3
primer 5'-ATTGGAGGGCAAGTCTGGTG-3
525 544 ssu rRNAgene  C. parvum 525 544
C. felis 524 543 C. meleagridis
525 545 (. serpentis 522 541 C. baileyi
525 544 C. wrairi P4 primer 5'-TAAGGT
GCTGAAGGAGTAAGG- 3’ 1019 1040 ssu rRNA gene
C. parvum 1013 1034 C. miris
1046 1067 C. felis 1014 1035 C. meleagridis
1011 1032  C. serpentis 1006 1027
C. baileyi 1015 1036  C. wrairi 1
DNA 480-500

PCR



DNA
DNA (gel electrophoresis)

(POJ
(agarose
gel) 1(N) ' 1 TAE buffer 100
50
60°c 5.5 x 105 (comb)
PCR 50
TAE huffer
chamber (horizontal electrophoresis)  TAE buffer TAE buffer
1
PCR loading dye (
bromophenol blue 0.25 xylene cyanol FF 0.25 Ficoll type
400 40 ( Iv)) 6.1 DNA
(XHindl X 174 Hindi! DNA power supply
100
30 bromophenol blue 2 3
ethidium bromide ( 1 ) TAE buffer
10 DNA W

DNA

DNA automated DNA sequencing
dideoxy chain termination DNA

DNA GFX™ PCR DNA and Gel Band Purification Kit
L GFXcolumn glass fiber matrix column collection
tube 2 capture buffer 500
2. PCR 2 GFX column
capture buffer 4-6
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3 high speed refrigerated icrocentrifuge 10,000
13,000 30

4, collection tupe GFX column collection tube

wash buffer 500 10,000-13,000

30

5. GFXcolumn microcentifuge tube 15 elution
buffer TE buffer (10 TisHCLpH 8.0 1 EDTA pH 8.0)

6. I 10,000-13,000

DNA (gel electrophoresis) DNA
(X Hinat) NA

ABI PRISM™ DyeTerminator Cycle Sequencing Ready
Reaction Kit
20
dRhodamine Dye Terminator Ready Reaction 8 DNA
10 Primer sequence (P3 P4 2
2 reaction mixture PCR

1 DNA 96°c 30
2 primer DNA 50°c 30
3 DNA 60°c 4
25 25 DNA
4 30

DNA ABI 310 DNA Sequencer
1 3M sodium acetate, pH
4.6 2 ethanol 95 50
microcentrifuge tube 1.5
2.
-80°C 10

2'2030 'V32
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3 13,000 4°c
15-30
4, DNA
b, DNA ethanol 10 250
6. 13,000 4°c 5
1 DNA
8. DNA DNA Template suppression
reagent 25
9. DNA Template suppression reagent DNA
95° 2
. icrocentifuge tube 0.5 ABI 310
DNA Sequencer
Cryptosporidium
oocyst oocyst
Cryptosporidium oocyst 20 objective
100 oil immersion oocyst
oocyst 30 oocyst
(shape index) objective 100 ol immersion
(Sargent et al., 1998)
Oocyst Cryptosporidium parvum
12 13 oocyst Sporozoite
4 49- 111
1.0-1.2 (Vandepitte et al., 1985)

oocyst residual body 2 40 (Upton & Current, 1985)



L
Cryptosporidium
99

2

3

(Data Analysis)

DNA

species

DNA

DNA  ssu rRNA gene

oocyst Cryptosporidium
modified Kinyoun acid-fast stain
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