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65.3
30.5
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" (Dendrobium ‘EISKUL)
2

40-60
(ijmol/sec)

30-10-10

1
2
degree of deacetylation
10 ppm

80% (080 chitosan) (Limpanavech

mericlone

1 2003)
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500

1
(forcep)
(liquid nitrogen)
(deep freezer) -10

RNA
(deep freezer) -10

(liquid nitrogen)

15 (15 ml centrifuge tubes)
15 (1.5 ml microcentrifuge tubes)

(pipette tip)
(micropipette)
(water bath)
(vortex mixer)
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(refrigerated
microcentrifuge)
! (horizontal gel

electrophoresis) (Bio-Rad, CA, USA)

microwave oven

v (Gel Doc™ 2000, Bio-Rad, CA, USA)
(spectrophotometer) (UV / visible / NIR

spectrophotometer, UK)

cuvette
: (deep freezer) -0
RNA (deep freezer) -20
differential display
8x12
(pipette tip)
(micropipette)
0.2 (0.2 ml microcentrifuge tubes)
: ' 15 (1.5 ml microcentrifuge tubes)

DNA (programmable thermal controller
PTC-100™, MJ research, Inc., MC, USA)

(vertical slab gel
electrophoresis units ~ Hoefer SE400 series, Amersham Pharmacia
Biotech, NJ, USA)

(Gel Doc™2000, Bio-Rad, CA, USA)
(deep freezer) -20
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CDNA
(pipette tip)
(micropipette)
' 0.2 (0.2 ml microcentrifuge tubes)
15 (1.5 ml microcentrifuge tubes)
50 (50 ml centrifuge tube)
25
(incubator)

(microcentrifuge)
(refrigerated
microcentrifuge)
(water bath)
(vortex mixer)
DNA (programmable thermal controller
PTC-100™ IMJ research, Inc., MC, USA)
(horizontal gel
electrophoresis) (Bio-Rad, CA, USA)
uv (Gel Doc™ 2000, Bio-Rad, CA, USA)
UV (UV transluminator)

DNA plasmid
(pipette tip)
(micropipette)
15 (1.5 ml microcentrifuge tubes)
15 (15 ml centrifuge tubes)

25
(incubator)
(microcentrifuge)
microwave oven
(spectrophotometer) (UV / visible / NIR
spectrophotometer, UK)
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cuvette
(horizontal
gel electrophoresis) (Bio-Rad, CA, USA)
uv (Gel Doc™ 2000, Bio-Rad, CA, USA)
UV (UV transluminator)

(deep freezer) -70
, RT-PCR analysis
(pipette tip)
(micropipette)
0.2 (0.2 ml microcentrifuge tubes)
15 (1.5 mi microcentrifuge tubes)

DNA (programmable thermal controller ~ PTC-100™,
MJ research, Inc., MC, USA)
microwave oven

(horizontal
gel electrophoresis) (Bio-Rad, CA, USA)
uv (Gel Doc™ 2000, Bio-Rad, CA, USA)
(deep freezer) -20
(deep freezer) -10

degree of deacetylation 80% (080
chitosan) (Limpanavech , 2003) 10 ppm

, RNA
Extraction buffer ( )
Phenol : Chloroform (L:1) (v/v)
ChloroformJsoamyl alcohol (24:1, viv)
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Absolute ethanol

70% ethanol

80% ethanol

10 M LiCl

TE buffer pH 8.0 ( )
Agarose (USB, USA)

5X TBE (Tris Borate EDTA) ( )
RNA loading dye ( )
10 mg/ml ethidium bromide
DEPC (diethyl pyrrocarbonate)
DEPC-treated water ( )

, differential display
DNase I(RNase-free) (TAKARA BIO INC, Shiga, Japan)
Superscript I RT (200 units) (Invitrogen, CA, USA)
DyNAzyme I DNA Polymerase (FINZYMESE, Espoo, Finland)
DNA marker (1 Kb DNA ladder, New England Biolabs, MA, USA)
DNA loading dye ( )
30% acrylamide ( )
N,N'~ methylenebisacrylamide
TEMED (AVAN"A’-tetramethylethylenediamine)
Ammonium persulfate
5X TBE
Methanol
Nitric acid
Sodium carbonate anhydrous
37% formaldehyde
Silver nitrate
Citric acid
Elution buffer ( )
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? cDNA

DyNAzyme Il DNA Polymerase (FINZYMESE, Espoo, Finland)
DNA marker (1Kb DNA ladder, New England Biolabs, MA, USA)
DNA loading dye
10 mg/ml ethidium bromide
Ultra Clean™ 15 DNA Purification Kit (MO BIO Laboratories, Inc., CA,
USA)
Ammonium acetate
Magnesium acetate
SDS (sodium dodecyl sulfate)
EDTA (ethylenediaminetetraacetic acid)

LB ( )
Magnesium chloride
DMSO (dimethyl sulfoxide)

SOB ( )

SOC ( )

(General Drugs House, Bangkok, Thailand)

- X-gal (5-bromo-4-chloro-3-indolyl-R -D-galactoside) (Fermentas Inc., MD,

USA)
IPTG (isopropylthio-R>-D-galactoside) (Fermentas Inc., MD, USA)
Psfl (New England Biolahs, MA, USA)
EcoRV (New England Biolahs, MA, USA)
Hindlll (New England Biolabs, MA, USA)
EcoRI (New England Biolabs, MA, USA)
PGEM-T cloning kit (Promega, MD, USA)

DNA plasmid
LB
(General Drugs House, Bangkok, Thailand)
Solution I( )
Solution I ( )
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Solution 1l ( )

70% ethanol

TE buffer pH 8.0

RNase (Sigma, USA)

Phenol : Chloroform (1:1) (viv)

3 Msodium acetate pH 5.2

Agarose (USB Corporation, OH, USA)

5X TBE

DNA marker (1 Kb DNA ladder, New England Biolabs, MA, USA)
DNA loading dye

10 mg/ml ethidium bromide

Ultra Clean™ 15 DNA Purification Kit (MO BIO Laboratories, Inc.,
CA, USA)

6. ' feverse transcription-polymerase
chain reaction (RT-PCR) analysis
Superscript lll RT (200 units) (Invitrogen, CA, USA)

DyNAzyme Il DNA Polymerase (FINZYMESE, Espoo, Finland)

DNA marker (LKb DNA ladder, New England Biolabs, MA, USA)

DNA loading dye

10 mg/ml ethidium bromide

5X TBE

Agarose (USB Corporation, OH, USA)

nStilJwRiif ffii? wnfli
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total RNA ‘ ’
11 total RNA
total RNA 3
Thikart (2005) ( )
Yu Goh (2000)
extraction  buffer 65
( Yu  Goh (2000) 1) ( )
Yu Goh (2000)
extraction  buffer 65
extraction buffer
polyvinylpolypyrrolidone (PVPP) polyvinylpyrrolidone (PVP)
( Yu  Goh (2000) 2) ( )
111 total RNA 04 3
4
1.1.2 total RNA
100 60 0.8% agarose gel
IX TBE
1.1.3 total RNA
spectrophotometric measurement (Sambrook , 1989)
total RNA 230 260 280
12 total RNA
121 11 total RNA
‘ ’ 010203 0.4
extraction buffer 1 2
122 total RNA

112
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123 total RNA
spectrophotometric measurement 113
differential display
2.1 ‘ ’
‘ : ericlone 2
2.1.1
40-60 5
30-10-10 5 2
1
2
1 ( )
2
2.1.2
1 6
500
2 6
080 ( panavech , 2003) 10 ppm
500
2.2 24 total RNA
2 1
2.3 DNA total RNA DNase | (RNase-free)
TAKARA BIO INC, Shiga,
2.4 CDNA reverse transcriptase (Invitrogen, CA,

USA) oligop  "ILNN primer 8
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-oligo dT1: 5>-TTT-TTT-TTT-TT A-T-3'
- oligo dT2: 5*-TTT-TTT-TTT-TT C-G-3'
-oligo dT3: 5-TTT-TTT-TTT-TT G-C-3’
- oligo dT4: 5>TTT-TTT-TTT-TT C-A-3'
- oligo dT5: 5-TTT-TTT-TTT-TT A-C-3'
- oligo dT6: 5*-TTT-TTT-TTT-TT T-A-3’
-oligo dT7: 5*TTT-TTT-TTT-TT C-C-3'
- oligo dT8: 5*-TTT-TTT-TTT-TT G-G-3’

(Invitrogen, CA, USA)
reverse transcription (RT) 20

Total RNA
oligo dT,, NN primer 500 ng/pl
10 M dNTP mixture
bX first-stand buffer
0.l MDTT

Superscript I RT(200units)
(Invitrogen, CA, USA)

sterile, distilled water 20

[ A I N e
=====Zz

2.5 CDNA Taq DNA polymerase oligo dT,INN
primer 8 arbitrary primer 9
A-12, A-15, A-16, A-19, A-20, B-11, B-12, B-13, B-14
GENSET Oligos polymerase chain reaction (PCR)
50



2.6

2.1

25

First-strand cDNA (10% of reverse transcription reaction) 2 M
10 mM dNTP mixture 1 M
10X PCR buffer (  MgCl2 5 M
DyNAzyme Il DNA polymerase 2 units
(FINZYMESE, Espoo, Finland)
10 pMooligo dT,INN primer 1 M
10 pM arbitrary primer (GENSET Oligos) 1 M
sterile, distilled water 50
cDNA 94 5
CDNA CDNA
94 30
40 2
cDNA 12
30 cDNA cDNA
40 12 5
cDNA
cDNA PCR IX TBE
polyacrylamide gel 6%
(viw) ( ) vertical slab gel electrophoresis units
Hoefer SE400 series (Amersham Pharmacia biotech, NJ, USA)
90 !
cDNA silver stain De Moreno
(1985) ( ) Gel Doc™ 2000 (Bio-

Rad, CA, USA)



3.1

3.2

3.3

34

3.9

3.6

3.7

3.8

26

CDNA 2
2 CUNA !
2 2.7
polyacrylamide gel cDNA 2
cDNA crush and soak
(Sambrook ,1989) ( )
cDNA PCR " '
2.5
PCR DNA PCR
1X TBE agarose gel
1% (viw) 90 80
ethidium bromide 0.5 jjg/ml 15
5
cCDNA (UV)
cDNA
cDNA Ultra Clean™ 15 DNA purification kit (MO
BIO Lahoratories, Inc., CA, USA)
cDNA agarose gel electrophoresis
34
cDNA PGEM-T PGEM-T cloning kit
(Promega, MD, USA) E. coli
JM 109 DNA (competent cell)
( ) heat shock transformation ( )
transformant 100
DNA
DNA plasmid small-scale preparation of plasmid DNA by

lysis in alkali solution (Sambrook

1989) |

)



3.9

3.10

41

4.2

4.3

5.1

21

cDNA
Pst\ (New England Biolabs, MA, USA)
cDNA
frozen stock ( )
cDNA

cDNA
GenBank National Center for Biotechnology Information (NCBI)
nucleotide-nucleotide BLAST (blastn) ~align two sequence

(b12seq)

Protein  Translation
ExPASY European
Molecular Biology Laboratory (EMBL) Swiss-Prot /
TrEMBL

differential display

' b2
RT-PCR analysis 3

5.1.1 primer

(De362 De7696) Actin specific primer
actin - RNA  Dendrobium thyrsiflorum (Skipper,
2005) actin cDNA internal control

De362 De7696
Actin 2
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Target Primers
genes

De362  Forward primer: 5-TAA-GTG-CAG-ATA-AAG-CAG-CG-3’
Reverse primer: 5-TCA-TCC-TCC-TCT-ACA-TCA-TT-3’

De7696  Forward primer: 5-GTA-GAC-CCG-TTA-GGT-ATG-AA-3’
Reverse primer: 5-TGT-AGA-CCC-GTA-TCA-ATA-AT-3'

Actif) ~ Forward primer: 5'-GCT-GGT-CGT-GAC-CTG-ACT-GA-3’
Reverse primer: 5~TGG-GCA-ACG-GAA-CCT-CTC-AG-3’

5.1.2 total  RNA 1
DNA DNase | (RNase-free) (TAKARA BIO INC, Shiga,
Japan) 2.3
5.1.3 cDNA reverse transcriptase
oligo dT18 primer (Invitrogen, CA, USA)
reverse - transcription 20
Total RNA 1 ng
oligo dT18 primer 500 ng/pl 1 pi
10 MdNTP mixture 1 ol
bX first-stand buffer 4 pl
0.1 MDTT 2 pl
Superscript lERT (200 units) 1 nl

(Invitrogen, CA, USA)
sterile, distilled water 20
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cDNA 5.1.3
polymerase primer 1
polymerase chain reaction (PCR)

First-strand cDNA

(10% of reverse transcription reaction)
10 MdANTP mixture

10X PCR buffer (  MgCI2)
DyNAzyme Il DNA polymerase
(FINZYMESE, Espoo, Finland)

10 pM specific forward primer

10 pM specific reverse primer

sterile, distilled water 50
PCR
De362 De7696 cDNA
5
cDNA
94 30
2
12
cDNA
35 12

5 cDNA

29

Taq DNA
50
2 M
1 M
5 M
2 units
1 M
1 M
94
cDNA
54
cDNA
30
cDNA
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Actin
CDNA 94 5
cDNA
cDNA 94
30 52 45
cDNA
12 45
cDNA 40
12 5
cDNA
5.1.5 cDNA PCR DNA 25
agarose gel
1% (viw) IX TBE
90 80 cDNA
ethidium  bromide 0.5 Jjg/ml 15
5
5.1.6 Gel Doc™ 2000 (Bio-Rad, CA, USA)
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