total RNA ‘ ’
11 total RNA
‘ : total RNA 3 Thikart
(2005) Yu  Goh (2000) 1 Yu  Goh
(2000) 2
total RNA
0.8% agarose gel  1X TBE total RNA
Thikart (2005) total RNA RNA
genomic DNA (4, lane 1-4)
total  RNA ("4, lane 2)
Yu  Goh (2000) 1 total RNA
genomic DNA Thikart (2005) (4, lane 5
8) RNA (4, lane 6-8)
Yu Goh (2000) 2 RNA
RNA genomic DNA
Thikart (2005) (4, lane 9-12)
total  RNA
spectrophotometric measurement (Sambrook , 1989)
total RNA 230 260 280
260/280 (ODXIA) total
RNA Thikart (2005) Yu  Goh (2000) 1
Yu  Goh (2000) 2 4 1.84 1.40
1.30 total RNA ( 100
) 3 4 270089 1.38[jg/100 mg



9 10 11 12

total RNA

100
lane 1-4 :total RNA
lane 5-8 :total RNA
lane 9-12: total RNA

60

0.8% agarose gel  1X TBE

Thikart

Yu
Yu

(2005)
Goh (2000)
Goh (2000)

1
2

32

04



0.4

measurement

total

RNA

()

230

THI 1 2.29E-02

THI2  2.77E-02

THI'3  6.30E-02

THI4  3.89E-02

PVP 1 251E-02

PVP2  9.50E-03

PVP3  1.42E-02

PVP4  227E-02

PVPP 1  2.20E-02

PVPP2  3.50E-02

PVPP 3  4.03E-02

PVPP 4  2.61E-02
THI : Thikart
PVP : Yu
PVPP: Yu

260
3.89E-02
4.28E-02
121E-01
1.64E-02
2.62E-02
1.22E-02
1.61 E-02
3.47E-02
2.54E-02
4.37E-02
3:93E;02
2.92E-02

(2005)
Goh (2000)
Goh (2000)

total RNA

280
2.20E-02
2.49E-02
6.18E-02
3.98E-02
1.87E-02
9.85E-03
1.19E-02
2.16E-02
1.84E-02
3.35E-02
3.38E-02
2.11E-02

1
2

(nm)

260/280
1.768
1.719
1.958
1.920
1.401
1.239
1.353
1.606
1.380
1.304
1.163
1.384

33

spectrophotometric

total RNA
(pg/100mg

1.56
171
4.48
3.06
1.05
0.49
0.64
1.39
1.02
1.75
1.57
1.17

)



1 11

PVP

010203

total RNA
0.8% agarose gel  1X TBE

RNA

5, lane 4-5) 0.3 (5 lane 6-7) 0.4

spectrophotometric measurement
0.1
RNA
total RNA
100
0.2

34

total RNA

Yu  Goh (20000 2

extraction buffer 65
extraction buffer PVPP
0.4
RNA
5, lane 2-3)
0.2 (
(5 lane 8-9)
total  RNA
ODXA  RNA
( 24080  total
0.2 0.3 0.4
total RNA /
total RNA
total RNA
0.1 0.3 0.4
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5 total RNA 0.1
0203 04 0.8%
agarose gel  IXTBE 100 60
lane 1 :Lamda DNA digested with EcoRI and Hin6\
lane 2-3 : total RNA 0.1
lane 4-5 :total RNA 0.2
lane 6-7 : total RNA 0.3
lane 8-9 : total RNA 0.4
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4 total RNA
010203 04 spectrophotometric
measurement
(nm) total RNA
0 (pg/100 mg
(m) )
230 260 280 260/280
01  132E-03 2.01E-02 1.10E-02 1.83 1.61
00  121E-03 2.58E-02 1.40E-02 1.84 2.06
02  1.73E-02 539E-02 3.17E-02 1.70 2.15
02  104E-02 4.17E-02 2.47E-02 1.69 1.67
03  298E-02 5.66E-02 3.75E-02 151 151
03  164E-02 471E-02 291E-02 1.62 1.26
04  150E-02 4.73E-02 2.90E-02 1.63 0.92

04  2.46E-02 465E-02 3.22E-02 1.44 0.92
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2 differential display
! Q
‘ : differential display (Liang Pardee,
1992) oligo dT,, NN primer 8 arbitrary primers 9
12 ( ) cDNA
5
5 cDNA
‘ , 2

A\ anchored primer
A-12 A-15 A-16 A-19 A-20 B-11 B-12 B-13 B-l4
arbitrary primer”-,
dT1l V
dT2
dT3
dT4
dT5 !
dTé V
dT7 _
dT8 V

< < < < < < <
< < < < < < < <
< < < < < <
<
< < < <
< < < < <

Vv cDNA

cDNA
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CUNA
‘ differential
display 4
cDNA 145 6
1 cDNA
( 6A) 21
2 cDNA (
6B) 36
3 cDNA (
6C) 45
4 CDNA (

6D) 37



Ladder - +

) cDNA
differential display - ( )
+
A cDNA
B cDNA
C cDNA
D cDNA
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3 ? cDNA 2
! 2
oligo dT primer arbitrary primer 6
36 oligo dT3 primer arbitrary primers B-11
CUNA 2
cDNA 67 cDNA
145 5)
6
oligo dT primer arbitrary primer
1 dT1 1 A-12
2 dT2 2 A-15
3 dT3 3 A-16
4 dT4 4 A-19
D dT5 5 A-20
6 dT6 6 B-11
! dT7 ! B-12
8 dT8 8 B-13
9 B-14



! CDNA

16
18
19
23
24
26
3l
33
35
36
42
43
44
45
46
47

soak (Sambrook

cDNA
Inc., CA, USA)

cDNA

polyacrylamide gel

2
5
1

¢DNA
. 1989)

cloning kit (Promega, MD, USA)

cDNA

41

crush and

67
f cDNA
polyacrylamide gel

49 2
52 1
53 2
o4 2
58 2
59 2
63 3
64 2
65 1
66 3
13 3
16 D
11 1
86 4
87 1

67

polyacrylamide gel
cCDNA PCR

agarose gel electrophoresis

Ultra Clean™ 15 DNA purification kit (MO BIO Laboratories,

cDNA

f pGEM-T

0GEM-T



16

18

19
36
44
46
52
54
63
64

73
16

86

o O W >

CDNA

Del 61
Del 63
Del 64
De181
Del 82
Del 83
Del 92
De362
Ded41
Ded61
De521
De541
De631
De642
De643
De7323
Del626
Del6%
Deg612

cDNA (bp)
400
400
200
500
120
700
700
450
750
300
300
900
300
350
400
300
250
200
200

cDNA
cDNA
cDNA
cDNA

7 pGEM-T

cDNA
differential display

> O O 0O W W w O w >» o > O > > I U O o

42



43

4. ’I ‘ ’
¢cDNA '
‘ , 19
cDNA GenBank
National Center for Biotechnology Information (NCBI) nucleotide-
nucleotide BLAST (blastn) ( ) align two sequence (bl2seq)
' 1 5
14
( 9)
Protein Translation ExPASy
European Molecular Biology Lahoratory (EMBL) Swiss-Prot/
TrEMBL cDNA 10

9 ( 10)



Del 64
(77 bp)

De362
(399 bp)

CDNA

Calycanthus fertilis var. ferax complete

chloroplast genome
(3-170)a

Oryza sativa (japonica cultivar-group)
genomic DNA, chromosome 7, complete

sequence
(185-272)3

Oryza sativa (japonica cultivar-group)
genomic DNA, chromosome 7, PAC

clone:P0427D10
(185-272)3

GenBank NCBI bl2seq

Accession no. Percent nucleotide

sequence identity

Calycanthus floridus var. glaucus AJ428413 85%
(90662-90829)h (144/168)°
(149453-149620)b
Oryza sativa AP008213 85%
(japonica cultivar-group) (27026313-27026400)b (75/88)°
Oryza sativa AP004272 85%
(japonica cultivar-group) (29554-29641 )b (75/88)°



De541
(561 bp)

De642
(372 bp)

Drimys sp. YLQ-2003 26S ribosomal RNA
gene, partial sequence
(14-560)3

Drimys winteri large subunit 26S ribosomal
RNA gene, partial
(14-560)3

Glycine max Gm cnx-1  RNA for calnexin,

complete cds
(7-150)a

Glycine max calnexin mRNA, complete cds
(7-150)3

Accession no.

Drimys sp. AY 292882
(2613-3158)b
Drimys winteri AF036491
(2634-3179)b
Glycine max AB196933
(1158-1301 )b
Glycine max 20502
(1098-1241)b

Percent nucleotide
sequence identity

97%
(534/547)°

97%
(534/547)°

83%
(120/144)°

83%
(120/144)°



Accession no. Percent nucleotide
sequence identity

De7696 Calycanthus fertilis var. ferax complete Calycanthus floridus var. glaucus AJ428413 86%

(177bp)  chioroplast genome (90662-90829)b (145/168)c
(8-175)a (149453-149620)b

Del61
(377 bp)

Del63
(316 bp)

Del81
(235 bp)

Del82
(727 bp)

Del83
(734 bp)



Del92
(607 bp)

Ded41
(691 bp)

Ded61
(296 bp)

Deb21
(318 bp)

De631
(296 bp)

De643
(404 bp)

Accession no.

Percent nucleotide
sequence identity

*



Del323
(281 by)

De7625
(245 bp)

De8612
(175 bp)

* [ap] o W

)

GenBank

Accession

NCBI

Percent nucleotide
sequence identity

*



10 cDNA EMBL Swiss-Prot / TrEMBL

' Accession no. Percent amino Percent amino
(EMBL) acid similarity acid identity
Del61 Hypothetical outer membrane Escherichia coli P45420 55% 31%
(125 aa) usher protein yheD [Precursor] . (159-242)° (48/85)° (27185
(32-116)a
Del 64 0rf204 protein Beta vulgaris L. QIMF42 80% 84%
(58 aa) (7-59)a (1-53)b (40/50)° (42/50)°
Del82 Hypothetical protein Oryza sativa Q52615 64% 50%
(242 aa) OSJINBa0055N24.35 (Japonica cultivar-group) (175-347)b (113/173)° (88/173)°

(37-203)a




10 (

Del83
(244 aa)

Del92
(198 aa)

De362
(129 aa)

Hypothetical protein
O0SJNBa0055N24.35
(65-160)a

Hypothetical protein
(4-81)a

AJG005110.24 protein
(synonym F5110.24 protein

Hypothetical protein AT4g00450)
(5-129)a

Oryza sativa
(Japonica cultivar-group)

Xylella fastidiosa

Arabidopsis thaliana
(Mouse-ear cress)

Accession no.
(EMBL)

052615
(210-308)b

Q87CY1
(9-87)b

023057
(1216-1342)h

Percent amino
acid similarity
62%
(62/99)c

44%
(36/80)°

55%
(111127

Percent amino
acid identity
47%
(47/99)°

33%
(27/80)°

45%
(58/127)°



10 (

Ded4l
(230 @)

De642
(123 )

De7625
(83 aq)

De7696
(58 aa)

Hypothetical protein
(9-226)a

Calnexin [Fragment]
(1-123)a

Putative sensor histidine kinase/
response regulator
(2-73)a

Orf204 protein
(8-57)a

Acinetobacter sp.

strain ADP1

Zea mays

Photobacterium

profundum

Beta vulgaris L.

Accession no.
(EMBL)
Q6F7K8
(24-242)

Q41798
(234-330)b

Q6LMS6
(378-449)h

Q5U6J4
(L-50)b

Percent amino
acid similarity
45%
(103/223)°

64%
(801123

10%
(GU72)°

84%
(42150

Percent amino
acid identity
21%
(61/223)°

52%
(65/123)

47%
(34/72)°

80%
(4050



100 )

Accession no. Percent amino Percent amino
(EMBL) acid similarity acid identity
Del63 * *
Del 81 ¢ '
Ded61 * *
* *
Deb21
De541 ! "
De631 K
De43 " "
Del323 '
De8612 * "
a
b

* EMBL
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L differential display
2
RT-PCR analysis
3 3
‘ ’ 080°
10 ppm 24
' De362
1 (Oryza sativa) De362
De362 ‘ ’
3
TA)
De7696
Calycanthus floridus var. glaucus
’ De7696
2 ( 7B)
Actin specific primer actin
RNA  Dendrobium thyrsiflorum (Skipper, 2005) total RNA
reverse transcription total RNA , '
( 7C) RT-product DNA

)



untreated Chitosan
treated

untreated Chitosan
treated

.

1 B
e : .
i *

De362
De7696
: Actin

untreated Chitosan
treated

Actin

1 1 1
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