31
(Refrigerated centrifuge) " Beckmann,
Germany
(H meter) 240 Coming, USA
(Spectrophotometer)  Spectronic 21 Bausch
&Lomb, USA
(Vortex mixer)  G650E Scientific Industries, Inc., USA
(Autoclave) HA-36 Hirayama

Manufacturing Corporation, Japan
(Incubator) ~ RO-8 Memmert, Western Germany
(Incubator shaker)
(agarose gel electrophoresis)
Biorad, USA
Biorad, USA

3.2

(Lactobacilli MRS broth)
Difco Laboratories, USA
(Tryptic soy broth) Difco Laboratories,
USA
(Thiosulfate citrate bile salt agar)
Difco Laboratories, USA
API50CH Biomerieux, France
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26

SAM-Test

- Phenol Red Broth Base Difco Laboratories, USA

(NaCl) Merck, Germany

Immunohistochemistry
1 (Ethyl alcohol) 70%, 80%, 90%, 95% BDH
2. N-butyl alcohol Univar
3, (Xylene) Carlo Erba
4. Formaldehyde Carlo Erba
) (phosphate buffer saling,PBS ) 0.15 MpH 7.2
( )
6. P (calf bovine serum:PBS dilution 1:10)( )
1. Sigma
(Diaminobenzidine tetrahydrochloride DAB)
8, (Hydrogenperoxide HD2 30 %  Sigma
9 (Eosin ) 0.02% 95 % Harleco
( )
10. (Hematoxylin) ( ) Harleco
11, ( Paraplast plus paraffin) Sherwood
12 (Gelatin coat slide solution) Difco
( )
13. Davidson * fixative ( )
14, (Sodium hydroxide INaOH)  Riedel - de Haen
15, (Hydrochloric acid , HCI) Merck
16. Permount Ficther Scientific

17, Vibrio harveyi 639 ( )
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3.5

37

15

27

16S rDNA
1 lysis buffer 1( )
2. lysis buffer I ( )
3 .
4,
5. 70%
6. Proteinase K
1. Ribonucléase A
8. 1Kkb ladder Promega, USA
9. Tag DNA polymerase Promega, USA
10. dATP, dCTP, dGTP  dTTP Promega, USA
11, Geneclean I Kit Qiagen,
Germany

12, 6X gel loading buffer
) 0.85% ( / )

Tryptic soy agar (TSA) ( )

24
Vibrio  harveyi
heat shock
15 TSA 31
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/N
TSA
2
Vibrio harveyi
21
V. harveyi
(TSB)
200/ A
7000 / 4 4
2.2 V. harveyi
V. harveyi 2.0
100 / A4 TSA 1.0
2.0 cock borer
08 . 2.1 100
4 4 37
24
3 ?
31
TSB 200 / 24
7000  / 0
3.2 , 31

31 1314 15
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100 CFUlg

3.3
1.0 0.85 9.0 .
TSA 31
24
heat shock | 80
15 TSA 37 24
PL25 20 20
20 2 5
1 ' Bacillus P11
V. harveyi
2 Bacillus PL
I/, harveyi
3 Bacillus P2
V. harveyi
4 Bacillus 11
15

- Bacillus P11, Bacillus P11Bacillus P2, Bacillus
S11 vibrfo spp- Total plate counts (CFUmI,

CFUIg)
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(One-way ANOVA) 95
15
(PH paper)
(Thermometer)
(Salinometer
(Ammonium test Kit)
(Nitrite test Kit)
(Nitrate test Kif)
(Phosphate test Kit)
5.
Vibrio harveyi 1526
51 V. ha [eyi 1526
(Challenge test)
V. harveyi 1526 TSB 2%
( ) 28 V2 200
(Immersion - Challenge) V.
harveyi 1526 106 CFU/m 2
60 4
30 10 2
2
. Bacillus PU V. harveyi 1526
Total plate counts (CFU/mI)
TCBS V. harveyi 1526



6. 100
Bacillus P11
PL25 .
80x74x87 400 10
2
Bacillus P11
10%
3 09.00 . 1200 .  18.00 .
(Closed recirculating water system)
(Menasaveta , 1989) 15

Bacillus P11~ Vibrio spp.
Total plate counts (CFUmI, CFUIg)
TCBS Vibrio spp.

(One-way ANOVA) 95
15
(PH paper)
(Thermometer)
(Salinometer)
(DO Meter)
(Ammonium test Kit)
(Nitrite test Kif)
(Nitrate test Kit)
(Phosphate test Kif)

3l
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V. han/eyi 639
11 Il harveyi 639
(Challenge test)
V. han/eyi 639 TSB 2%
( L) 28 A 200
(Immersion Challenge) Vibrio
han/eyi 639 106 CFU/mI 2
100 30
10 2
2
Bacillus P11 V. han/eyi 639
Total plate counts (CFUmI)
TCBS Vibrio Spp.
1.2 V. Aarveyi 639
1.3 V. harveyi 639
V. han/eyi 639 V. halvey/ 639
8, V. han/eyi 639 immunohistochemistry ( Paisarn

Sithigomgul et al. (2000))
8.1 histology

challenge V. harveyi 639
Davidson's fixative
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(dehydrate)
10 1 , 90
1 , 95 1
95 ' 9%

11 1 , 1 ,

11 1
(clearing) 2 1
(impregnation)
11 60 30
3 45
(embedding)

(sectioning)

(rotary microtome) 0.8
1 3
50
40 24

8.2 Indirect peroxidase immunohistochemistry

(deparaffination)
(slide basket) 3 05 5

(hydration)

11 5o,



5 95 5
5 80 5
5 5
10
1
(vacuum pump) p/
30
2
3 2
pAD639
4
37 5
2 1
3 15

(vacuum pump)

34

90
10
10
15
p.*
1
P, 115
2

Goat antimouse 1gG heavy and light chain horseradish peroxidase conjugate (GAM-HRP)

P+ 11000
4 24 31

2
3 15
33 (DAB) 0.03
0.006 0
50 5

' 5 5

(hematoxylin)

15
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10
0.05 1
1
1
(dehydrate)
10 5 80
90 5 95 5
(counterstain) 0.02 9
95
5 11 5
3 10
8.3
(mount) (permount) 3
45
V. harveyi 639
Disk assay
Simple Detection Method
1
2, Bacillus P11
3, test plate Disk assay
4, Inhibition zone

J %43 4<3U A
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9.1
1 1 2
1.Micrococcus luteus (M. luteus)
2.Bacillus subtilis 1163(6. subtilis 1163)
Micrococcus luteus (M. luteus)
M. luteus TSA (Nutrient agar
slant)(NA) 3 30 18 .
9.11 sensitivity test broth 20 . 30
18 . 9.2.2 sensitivity test broth 20
30 18 . 2 (Test
organism)
Bacillus subtilis 1163 (6. subtilis 1163)
Bacillus
6 2-10
test plate
0. subtilis 1163 TSA NA
3 30 18 . slant
0.85% 3 . 2 Antibiotic medium
no. 1 slant (Roux bottle) slant 30 BT
slant 0.85% |, 5 .
(water bath) 65 15 3,000-

5,000 15 0.85%



2-3 0.85%

(water bath) 65

37

15 0.85%

9.2 ' SN Bacillus P11 (BP11)
BP11 TSA 31 A
TSB 50 . 200 31
48 8,000 4
10 0.45 filter membrane 4
9.3 Test plate
test plate Antibiotic medium no. 5 10
subtilis M. luteus pour plate disk
10 BP11  capillary action
test plate 1 antibiotic disk plate
positive control Ampicillin 0.025 JUgm M. luteus  Kanamycin 0.5
JUym . subtills 1163 plate 4° 2
30 18
9.4 (inhibition zone)
12 positive
control 14
10. ' (antibiotic) Bacillus P11
' CM-Test
1
(Negative control) Bacillus P11



(membrane filter) 0.45 (Forceps)
6 1.2
65
2
11 ' 16 (16S ribosomal DNA)
111 Bacillus P11
Bacillus P11 Ausubel (1999)
Bacillus P11 B 5
20 .
12,000 10
lysis buffer 1 ( ) 0.5 37 2
12,000 5
lysis buffer I ( ) 0.2 56
1 12,000 5
0.6
10 1
13,000 5 37
50
10 2 4

112

38

260 260
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(A AZ) AR AR 18
2.0 ?

11.3
( ) = AXDX 50 X dilution factor

11.4 (Polymerase Chain Reaction,
y
PCR)

Blackall (1999)

(MyCI2) 15 ? dNTP
0.2 ? 1X Tag DNA polymerase buffer Tag DNA polymerase 15
? 2 forward
primer 10F 5 -AGTTTGATCCTGGCTC- 3’ reverse primer 1540R 5 -
AAGGAGGTGATCCAGCC- 3 200 ( )
1 -1
50

(DNA Thermal Cycler) (Perkin Elmer, USA)

Hot start 95 5
Dénaturation 95 1
Annealing 46 1 > 3
Extension 12 1
Final extension 12 T
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115
10 TAE ( )
20
TAE
2-3
Mini sub cell GT 5
10 TAE 10
1 312
11.6 (gel extraction kit)
appendroff
QG 3 50
10 QIAquick spin column
2 10,000 1
QG 0.5 10,000
1 2 PE
10,000 1 column
50
10,000 1 column
column 10,000 1
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117 16 (16S rDNA)
’ 16 (16S rDNA)
10.6 (BIOSERVICE UNIT, BSU)
() 16
Bacillus P11 forward reverse
16 1,500
Bioedit
GenBank Blast
31 , 16
Bacillus P11
Primer (5-3")
10F Forward AGTTTGATCCTGGCTC
350F Forward TACGGGAGGCAGCAG
1240R Reverse CCATTGTAGCACGTGT
1540R Reverse AAGGAGGTGATCCAGCC
12, Bacillus P11 API50CH Biomerieux,
France
Bacillus P11 200
24 8,000
4 15 2
1.0 660
API50CH 50 37
18-24

APIS0CH



PL25

N

BP11

20

]

V. harveyi 1526

BP11

V. harveyi

400

Ik

42

Bacillus
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400 (2 )

(
, Bacillus

v Sp. Vibrio Spp.

V. harveyi 639
, Bacillus
sp. Vibrio spp.
t
. Bacillus P11
Vibrio spp.
, Bacillus P11 Vibrio sp.
100
V
Vibrio spp.
V. harveyi 639
Immunohistochemistry
Bacillus P11 API50CHB
16S rDNA
BP11 36
Disk assay, CM-test HPLC
BP11
100 CM-test
BP11
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