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Introduction

　The analysis of expressed sequence tags (ESTs) has 

become a part of the genomic approach to plant science 

for many plant species (Yamamoto and Sasaki, 1997). 

The cataloguing of ESTs has emerged as a powerful tool 

capable of revealing gene expression patterns, gene 

regulation and sequence diversity (Brandle et al., 2002) 

as well as assisting in the generation of DNA markers for 

genome mapping (Kuhara et al., 1994). In most cases it 

has also given an indispensable aid to cDNA microarray 

analysis. Furthermore, EST databases have recently 

contributed to the discovery of the specific gene 

repertories associated with the fragrances of roses 

(Guterman et al., 2002) and terpenoids in Stevia redaudiana 

(Brandle et al., 2002).  

　In order to understand gene expression and regulation 

associated with the development and ripening of citrus 

fruits, we have completed the EST analysis of several 

cDNA libraries derived from sweet orange young seeds 

(Hisada et al., 1996), juice sac of satsuma mandarin during 

rapid cell development phase (Hisada et al., 1997), satsuma 

mandarin fruit at mature phase (Moriguchi et al., 1998), 

albedo of satsuma mandarin at mature phase (Kita et al., 

2000) and ovary at the day of anthesis (Shimada et al., in 

press).  We are particularly interested in the traits that 

contribute to the quality and commercial value of citrus 

fruits.  It is considered that easy-peeling, which is one of 

the important traits for commercial value in citrus, is 

related with the relaxation of cell wall in particular 

(Brummell and Harpster, 2001). Therefore, we have 

catalogued EST derived from albedo of satsuma mandarin 

fruits at the initiation stage of peeling of the rind in which 

the genes related to cell wall relaxation should be highly 

expressed. In this report, we list 222 cDNA clones, which 

were identified by their putative functions by database 

searches and discuss the characteristic features of the 
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catalogue. 

Materials and Methods

1. Construction of cDNA library

　‘Miyagawa-wase’ variety of satsuma mandarin (Citrus 

unshiu Marc.), which was cultivated at the National 

Institute of Fruit Tree Science, Okitsu (Shimizu, Shizuoka, 

Japan), was used as all fruit sample in this study.  Samples 

were collected 60 days after anthesis (July 16, 1999) 

when the albedo (inner spongy portion) was capable of 

being peeled from the segment membrane. The average 

fruit size was 26.2 mm in diameter with a fresh weight of 

9.0 g. Albedo tissue was peeled from the segment 

membrane using a razor, immediately frozen with liquid 

nitrogen, and stored at – 80℃. The construction of the 

cDNA library and the subsequent sequencing were 

conducted following the method of Kita et al. (2000). The 

cDNA library derived from pre-mature albedo tissue was 

designated as the ALP cDNA library. 

2. Data processing and cataloguing

　A total of 626 cDNA clones were randomly selected 

and sequenced from both the 5’ and 3’ ends of the 

inserts. Each sequence was compared with the nucleic 

acid sequences in the DDBJ (http://www.ddbj.nig.ac.jp/; 

release 51, Sep. 2002) and also with our in-house citrus 

EST database (Fujii et al., 2003) using the FASTA algorithm 

(Pearson and Lipman, 1988). A significant match was 

declared when the optimized similarity score (OPT) was 

greater than 400. ESTs information including sequence 

data and annotations were entered into our in-house 

citrus EST database. Following annotation, a catalogue of 

222 ESTs based on function was prepared. Preparation of 

the cDNA library and catalogue derived from mature 

albedo tissue designated as ALM was previously reported 

(Kita et al., 2000). Data analysis, including the comparison 

of the ALP and ALM catalogues was carried out using the 

in-house database. 

Results and Discussion

1. Sequence Analysis

　A total of 626 cDNA clones from the ALP cDNA library 

derived from albedo tissue of satsuma mandarin (‘Miyagawa-

wase’) were sequenced. The 626 ESTs generated form 

the library were clustered into 541 independent groups. 

The average insert size of the resulting ESTs was on ca. 

440bps. Comparison of the sequences with ESTs in the 

DDBJ and our in-house citrus EST database resulted in 

the identification of 451 sequences with significant 

homology to known sequences. Among them, 336 ESTs 

(53.7%) could be functionally identified, 90 ESTs (14.3%) 

had homology to EST from other organisms and 25 ESTs 

(4.0%) shared homology with only putative open reading 

frame of Arabidopsis thaliana genomic sequences.  There 

were only 10 ESTs with homology to genes of other 

citrus species (Table 1).  Significant similarities were not 

detected for the remaining 175 ESTs (28.0%). As a cause 

of no similarity, it was considered that either the sequences 

of 3’ untranslated region were obtained, or ESTs were 

derived from unknown genes which had never registered 

in the DDBJ. The ALP EST data will be registered in the 

DDBJ for the public use. Two hundred and twenty two 

ESTs were catalogued and the resulting ESTs are shown 

in Table 1 with their putative functions and homology 

search results. Even in case when isozymes of the same 

function were found among the above 336 ESTs identified 

the functions, a single example was entered into the 

catalogue.

2. Gene repertories of ALP cDNA library

　ESTs in ALP cDNA library were classified according to 

putative function (Table 2). In this library, 20 gene 

homologues associated with cell wall events were found. 

Changes in the cell wall including expansion of the cell wall 

may possibly be related to the easy-peeling characteristic of 

the satsuma mandarin. Since morphological changes in 

albedo would be related to the reduction of pectic 

substances (Kuraoka and Kikuchi, 1961), homologues of 

pectate lyase (MAP9U30), pectin acetylesterase (MAPEM60), 

pectin methylesterase (MAPAE10), polygalacturonase 

(MAP9U96), arabinogalactan protein (MAPAE91: Shultz 

et al., 2000) were found and they might be related to such 

an event. Homologue of glycine-rich protein (MAPAE88: 

Uthappa et al., 2001) and proline-rich protein (MAPAE26: 

Salts et al., 1992) are possibly related to cell structure 

and cell adhesion in the cell wall. Homologues associated 

to cellulose, which is a major component of cell wall 

structure, were also detected (MAPF194, MAPH163: 
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Favery et al., 2001). The above-mentioned MAPEM60 and 

MAP9U96 had two redundant ESTs each in total of 626 

ESTs and were constructed contig sequences respectively.

　When the ALP gene catalogue was compared to a 

catalogue ALM derived from mature albedo tissue, only 

44 kinds (80 clones) of 336 gene homologues in ALP were 

overlapped. Several examples of them were dynamin-like 

protein (MAPAE24), ubiquitin SMT3 protein (MAPAE81), 

cystein proteinase (MAPAT76), actin (MAPDD12) and 

thioredoxin (MAPFF53). Since the percentage of the 

overlapped clones is low, the ALP library is suitable to for 

the exploration of important genes associated with the 

maturation of albedo. 

Literature Cited
  1） Brandle, J. E., A. Richman, A. K. Swanson and B. P. Chapman. 

2002. Leaf ESTs from Stevia redaudiana: a resource for 

gene discovery in diterpene synthesis. Plant Mol. Biol. 

50: 613-622.

  2） Brummell, D. A. and M. H. Harpster. 2001. Cell wall 

metabolism in fruit softening and quality and its manipulation 

in transgenic plants. Plant Mol. Biol. 47: 311-340.

  3） Favery, B., E. Ryan, J. Foreman, P. Linstead, K. Boudonck, 

M. Steer, P. Shaw and L. Dolan. 2001. KOJAK encodes a 

cellulose synthase-like protein required for root hair cell 

morphogenesis in Arabidopsis. Genes Dev. 15: 79-89.

  4） Fujii, H., T. Shimada, T. Endo and M.Omura. 2003. 

Development of relational database system for citrus ESTs. 

Bull. Natl. Inst. Fruit Tree Sci. 2: 91-99.

  5） Guterman, I., M. Shalit, N. Menda, D. Piestun, M. Dafny-Yelin, 

G. Shalev, E. Bar, O. Davydov, M. Ovadis, M. Emanuel, J. 

Wang, Z. Adam, E. Pichersky, E. Lewinsohn, D. Zamir, A. 

Vainstein and D. Weiss. 2002. Rose scent: Genomics 

approach to discovering novel floral fragrance-related genes. 

Plant Cell 14: 2325-2338.

  6） Hisada, S., T. Moriguchi, T. Hidaka, A. M. Koltunow, T. 

Akihama and M. Omura. 1996. Random sequencing of sweet 

orange (Citrus sinensis Osbeck) cDNA library derived 

form young seeds. J. Japan. Soc. Hort. Sci. 65: 487-495.

  7） Hisada, S., T. Akihama, T. Endo, T. Moriguchi and M. 

Omura. 1997. Expressed sequence tags of citrus fruit 

during rapid cell development phase. J. Amer. Soc. Hort. 

Sci. 122: 808-812.

  8） Kita, M., T. Endo, T. Moriguchi and M. Omura. 2000. cDNA 

catalogs expressed in albedo of citrus fruit: a comparative 

analysis of cDNA libraries from pulp and albedo of 

satsuma mandarin (Citrus unshiu Marc.). Acta Hort. 521: 

179-183.

  9） Kuhara, N., Y. Nagamura, K. Yamamoto, Y. Harushima, 

N. Sue, J. Wu, B.A. Antonio, A. Shormura, T. Shimizu, S-Y. 

Lin, T. Inoue, A. Fukuda, T. Shimano, Y. Kuboki, T. 

Toyama, Y. Miyamoto, T. Kirihara, K. Hayasaka, A. Miyano, 

L. Monna, H.S. Zhong, Y. Tamura, Z-X. Wang, T. Monna, Y. 

Umehara, M. Yano, T. Sasaki and Y. Minobe. 1994. A 300 

kilobase interval genetic map of rice including 883 

expressed sequences. Nature Genet. 8: 365-372. 

10） Kuraoka, T. and T. Kikuchi. 1961. Morphological studies 

on the development of citrus fruits. I. Satsuma orange. J. 

Japan. Soc. Hort. Sci. 30: 189-196.

11） Moriguchi, T., M. Kita, S. Hisada, T. Endo and M. Omura. 

1998. Characterization of gene repertories at mature stage 

of citrus fruits through random sequencing and analysis 

of redundant metallothionein-like genes expressed during 

fruit development. Gene 211: 221-227.

12） Pearson, W.R. and D.J. Lipman. 1988. Improved tools for 

biological sequence comparison. Proc. Natl. Acad. Sci. 

USA 85: 2444-2448. 

13） Salts, Y., R. Wachs, D. Kenigsbuch, W. Gruissem and R. 

Barg. 1992. DNA sequence of the tomato fruit expressed 

proline-rich protein gene TPRP-F1 reveals an intron within 

the 3 untranslated transcripts. Plant Mol. Biol. 18: 407-409. 

14） Schultz, C.J., K.L. Johnson, G. Currie and A. Bacic. 2000. 

The classical arabinogalactan protein gene family of 

Arabidopsis. Plant Cell 12: 1751-1767.

15） Shimada, T., M. Kita, T. Endo, H. Fujii, T. Ueda, T. 

Moriguchi and M. Omura. Expressed Sequence Tags of 

ovary tissue cDNA library in Citrus unshiu Marc. Plant 

Science in press.

16） Uthappa, M., U.S. Muchhal, J.C. Baldwin and K.G. 

Raghothama. 2001. LeGRP1: A new member of glycine-rich 

proteins from tomato (Lycopersicon esculentum). Physiol. 

Plant. 113: 85-91.

17） Yamamoto, K. and T. Sasaki. 1997. Large-scale EST 

sequencing in rice. Plant Mol. Biol. 35: 135-144. 

FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 129



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003130

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

10
13 41
1

35
3

75
5

42
3

17
7

20
1

44
2

20
8

22
7

18
1

36
8

20
4

40
8

35
2

28
6

25
5

33
7

58
.4

81
.0

66
.0

66
.9

67
.8

72
.3

84
.1

81
.9

71
.2

74
.0

87
.3

81
.5

82
.8

78
.9

81
.0

64
.7

69
.8

66
.5

10
57

13
53 57
1

13
45 84
6

45
3

71
1

14
69 50
0

61
3

70
4

12
34 70
5

12
30

11
42 47
9

56
7

64
7

So
la

nu
m

 m
el

on
ge

na

M
aa

ck
ia

 a
m

ur
en

si
s

M
ed

ic
ag

o 
sa

tiv
a

Ca
th

ar
an

th
us

 r
os

eu
s

A
ra

bi
do

ps
is

 th
al

ia
na

A
ra

bi
do

ps
is

 th
al

ia
na

Pi
su

m
 sa

tiv
um

Pe
tu

ni
a 

x 
hy

br
id

a

G
os

sy
pi

um
 h

ir
su

tu
m

A
ra

bi
do

ps
is

 th
al

ia
na

A
ra

bi
do

ps
is

 th
al

ia
na

Fr
ag

ar
ia

 x
 a

na
na

ss
a

Pi
su

m
 sa

tiv
um

Vi
tis

 b
er

la
nd

ie
ri

 x
 V

iti
s 

ru
pe

str
is

Vi
tis

 b
er

la
nd

ie
ri

 x
 V

iti
s 

ru
pe

str
is

A
ra

bi
do

ps
is

 th
al

ia
na

Ra
uv

ol
fia

 se
rp

en
tin

a

Ly
co

pe
rs

ic
on

 
es

cu
le

nt
um

X9
64

05

AF
03

97
09

Y1
15

53

AF
25

02
36

AY
06

51
15

AF
32

68
56

X6
86

49

AF
18

39
04

AF
00

64
89

U
49

38
9

M
95

16
6

AF
30

85
87

U
21

10
5

AF
14

16
43

AF
14

18
99

AF
19

58
97

AJ
31

01
48

L4
66

81

st
re

ss

ce
ll 

w
al

l

se
co

nd
ar

y

lip
id

/m
em

br
an

e 
fo

rm
at

io
n

vi
ta

m
in

sk
el

to
n

sk
el

to
n

nu
cl

ei
c 

ac
id

nu
cl

ei
c 

ac
id

 s
yn

th
es

is

tr
af

fic
ki

ng
/G

-p
ro

te
in

su
ga

r

fo
ld

in
g

m
em

br
an

e 
 p

ro
te

in

m
em

br
an

e 
 p

ro
te

in

ce
ll 

w
al

l

se
co

nd
ar

y

pr
ot

ei
na

se

Re
sp

on
si

ve

U
nc

la
ss

ifi
ed

C
el

l s
tr

uc
tu

re

M
et

ab
ol

is
m

M
et

ab
ol

is
m

M
et

ab
ol

is
m

C
el

l s
tr

uc
tu

re

C
el

l s
tr

uc
tu

re

M
et

ab
ol

is
m

M
et

ab
ol

is
m

Pr
ot

ei
n 

re
gu

la
tio

n

M
et

ab
ol

is
m

Pr
ot

ei
n 

re
gu

la
tio

n

M
em

br
an

e

M
em

br
an

e

C
el

l s
tr

uc
tu

re

M
et

ab
ol

is
m

Pr
ot

ei
n 

re
gu

la
tio

n

13
-li

po
xy

ge
na

se

14
-3

-3
 p

ro
te

in
 

21
kD

 c
el

l w
al

l p
ro

te
in

2C
-m

et
hy

l- D
-e

ry
th

rit
ol

 2
,4

-c
yc

lo
di

ph
os

ph
at

e 
sy

nt
ha

se
 (

M
EC

S)

3-
de

ox
y-

D
-m

an
no

-o
ct

ul
os

on
ic

 a
ci

d 
tr

an
sf

er
as

e-
lik

e 
pr

ot
ei

n 
(M

ED
24

.5
)

4-
m

et
hy

l-5
(b

-h
yd

ro
xy

et
hy

l)-
th

ia
zo

le
 m

on
op

ho
sp

ha
te

 b
io

sy
nt

he
si

s
pr

ot
ei

n 
pu

ta
tiv

e

ac
tin

ac
tin

 d
ep

ol
ym

er
iz

in
g 

fa
ct

or

ad
en

in
e 

nu
cl

eo
tid

e 
tr

an
sl

oc
at

or
 1

 (
C

AN
T1

)

ad
en

yl
os

uc
ci

na
te

 s
yn

th
as

e

AD
P-

rib
os

yl
at

io
n 

fa
ct

or

al
do

la
se

 (
SC

A1
) 

cy
to

so
lic

α
-c

pn
60

 p
re

cu
rs

or
 (

al
ph

ac
pn

60
)

aq
ua

po
rin

 P
IP

1-
1 

(P
IP

1-
1)

 p
ut

at
iv

e

aq
ua

po
rin

 P
IP

1-
3 

(P
IP

1-
3)

 p
ut

at
iv

e

ar
ab

in
og

al
ac

ta
n 

pr
ot

ei
n 

(A
G

P1
6)

ar
bu

tin
 s

yn
th

as
e

as
pa

rt
ic

 p
ro

te
as

e 
pr

ec
ur

so
r

AU
30

06
74

AU
30

05
17

AU
30

07
63

AU
30

08
48

AU
30

08
99

AU
30

09
00

AU
30

04
32

AU
30

07
18

AU
30

08
39

AU
30

08
12

AU
30

04
73

AU
30

06
32

AU
30

09
14

AU
30

07
65

AU
30

04
21

AU
30

09
17

AU
30

03
48

AU
30

09
27

M
AP

G
L1

3

M
AP

EF
48

M
AP

H
10

9

M
AP

EM
44

M
AP

D
D

68

M
AP

F1
02

M
AP

D
D

12

M
AP

G
L9

6

M
AP

D
D

32

M
AP

B
G

79

M
AP

D
R2

8

M
AP

FF
16

M
AP

D
D

41

M
AP

H
12

0

M
AP

B
G

63

M
AP

AE
91

M
AP

9U
70

M
AP

G
L3

2

Ta
bl

e 
1.

  I
nv

en
to

ry
 o

f C
. u

ns
hi

u 
E

ST
s 

w
ith

 s
ig

ni
fic

an
t s

im
ila

ri
ty

 to
 d

ed
uc

ed
 g

en
es

 fr
om

 o
th

er
 o

rg
an

is
m

s



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 131

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

34
1

33
8

37
3

47
1

19
7

38
1

17
2

20
4

22
5

27
5

32
0

43
1

39
5

33
4

42
7

43
0

28
1

27
8

71
.8

62
.4

71
.3

85
.4

79
.2

70
.9

70
.9

84
.3

72
.0

74
.2

61
.9

75
.2

88
.1

73
.1

77
.8

80
.9

74
.0

75
.5

85
6

52
0

80
6

17
34 60
7

91
8

42
5

73
2

57
0

70
3

44
5

12
10

15
64 86
9

12
35

14
03 70
6

77
8

A
ra

bi
do

ps
is

 th
al

ia
na

B
ra

dy
rh

iz
ob

iu
m

 
ja

po
ni

cu
m

 

Zi
nn

ia
 e

le
ga

ns

Tr
iti

cu
m

 a
es

tiv
um

G
ly

ci
ne

 m
ax

Vi
gn

a 
ra

di
at

a

Se
sb

an
ia

 r
os

tr
at

a

M
al

us
 d

om
es

tic
a

A
ra

bi
do

ps
is

 th
al

ia
na

H
ev

ea
 b

ra
si

lie
ns

is

Th
al

ic
tr

um
 tu

be
ro

su
m

 

A
ra

bi
do

ps
is

 th
al

ia
na

G
os

sy
pi

um
 h

ir
su

tu
m

A
ra

bi
do

ps
is

 th
al

ia
na

A
ra

bi
do

ps
is

 th
al

ia
na

Cu
cu

rb
ita

 sp
.

A
ra

bi
do

ps
is

 th
al

ia
na

 

A
ra

bi
do

ps
is

 th
al

ia
na

AY
06

52
73

U
32

22
9

D
63

13
6

U
76

89
6

AF
27

10
71

AB
01

29
32

AJ
30

90
72

X6
07

38

AF
37

02
44

AF
15

13
68

AF
06

46
95

AF
28

60
51

AF
15

06
30

AF
23

29
07

AJ
00

96
72

X7
08

67

AF
42

21
79

M
85

15
0

ce
ll 

w
al

l

lip
id

sk
el

to
n

sk
el

to
n

lip
id

tr
an

sp
or

t

ca
lc

iu
m

ca
lc

iu
m

pr
ot

ei
na

se

st
re

ss

lig
ni

n

ca
lc

iu
m

ce
ll 

w
al

l

ce
ll 

w
al

l

de
fe

ns
e/

cy
to

sk
el

to
n

fo
ld

in
g

de
fe

ns
e

ph
ot

os
ys

te
m

C
el

l s
tr

uc
tu

re

M
et

ab
ol

is
m

C
el

l s
tr

uc
tu

re

C
el

l s
tr

uc
tu

re

M
et

ab
ol

is
m

M
em

br
an

e

Si
gn

al

Si
gn

al

Pr
ot

ei
n 

re
gu

la
tio

n

Re
sp

on
si

ve

C
el

l s
tr

uc
tu

re

Si
gn

al

C
el

l s
tr

uc
tu

re

C
el

l s
tr

uc
tu

re

Re
sp

on
si

ve

Pr
ot

ei
n 

re
gu

la
tio

n

Re
sp

on
si

ve

M
et

ab
ol

is
m

β
-1

,3
-g

lu
ca

na
se

 p
ut

at
iv

e 

β
-h

yd
ro

xy
bu

ty
ry

l-C
oA

 d
eh

yd
ro

ge
na

se
(h

bd
A)

β
-tu

bu
lin

 4

β
-tu

bu
lin

 5
 (

Tu
bb

5)

bi
ot

in
 c

ar
bo

xy
l c

ar
rie

r 
pr

ot
ei

n 
su

bu
ni

t p
re

cu
rs

or
(a

cc
B

-2
), 

of
 a

ce
ty

l
C

oA
 c

ar
bo

xy
la

se

C
a2

+/
H

+ 
ex

ch
an

ge
r

ca
lc

iu
m

 b
in

di
ng

 p
ro

te
in

ca
lm

od
ul

in

ca
rb

ox
yp

ep
tid

as
e 

II
, s

er
in

e-
ty

pe
 p

ut
at

iv
e

ca
ta

la
se

ca
te

ch
ol

 O
-m

et
hy

l t
ra

ns
fe

ra
se

 5

C
B

L-
in

te
ra

ct
in

g 
pr

ot
ei

n 
ki

na
se

 3
 (

C
IP

K
3)

ce
llu

lo
se

 s
yn

th
as

e 
ca

ta
ly

tic
 s

ub
un

it 
(c

el
A3

)

ce
llu

lo
se

 s
yn

th
as

e 
lik

e 
C

SL
D

3 
(C

sl
D

3)
 in

vo
lv

ed
 in

 b
io

sy
nt

he
si

s 
of

no
n-

ce
llu

lo
si

c 
be

ta
-g

lu
ca

n-
co

nt
ai

ni
ng

 p
ol

ys
ac

ch
rid

e

ce
nt

rin

ch
ap

er
on

in
 6

0 

ch
iti

na
se

-li
ke

 p
ro

te
in

 1
 (

C
TL

1)
 

ch
lo

ro
ph

yl
l a

/b
-b

in
di

ng
 p

ro
te

in

AU
30

08
80

AU
30

07
10

AU
30

04
03

AU
30

06
42

AU
30

05
12

AU
30

08
46

AU
30

03
38

AU
30

07
43

AU
30

05
01

AU
30

06
35

AU
30

08
56

AU
30

08
20

AU
30

06
24

AU
30

08
11

AU
30

08
42

AU
30

08
45

AU
30

05
37

AU
30

08
53

M
AP

AE
07

M
AP

G
L7

9

M
AP

AT
93

M
AP

FF
37

M
AP

EF
36

M
AP

G
R8

5

M
AP

9U
41

M
AP

G
R5

9

M
AP

EF
07

M
AP

FF
21

M
AP

9U
22

M
AP

H
18

0

M
AP

F1
94

M
AP

H
16

3

M
AP

FF
60

M
AP

G
L6

3

M
AP

EI
58

M
AP

EI
91



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003132

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

FF
75

 
AU

30
06

60
 

ch
lo

ro
pl

as
t n

uc
le

oi
d 

D
N

A-
bi

nd
in

g 
pr

ot
ei

n 
pu

ta
tiv

e 
C

hl
or

op
la

st
 

nu
cl

ea
r 

pr
ot

ei
n 

AY
08

08
74

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

79
9 

65
.1

  
45

5

M
AP

EM
08

 
AU

30
05

50
 

ch
or

is
m

at
e 

m
ut

as
e,

 c
yt

os
ol

ic
 C

M
2 

 
M

et
ab

ol
is

m
 

se
co

nd
ar

y 
AJ

24
26

48
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
46

0 
69

.4
  

20
9

M
AP

G
R2

9 
AU

30
07

31
 

ch
ro

m
at

in
 p

ro
te

in
 (

SU
VH

1)
 w

ith
 S

ET
 d

om
ai

n 
 

C
el

l s
tr

uc
tu

re
 

ch
ro

m
at

in
 

AF
34

44
44

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

80
7 

67
.7

  
39

3

M
AP

EM
35

 
AU

30
05

57
 

ci
nn

am
at

e 
4-

hy
dr

ox
yl

as
e 

M
et

ab
ol

is
m

 
se

co
nd

ar
y 

AF
25

50
14

 
Ci

tr
us

 si
ne

ns
is

 
17

35
 

98
.1

  
35

9

M
AP

H
14

2 
AU

30
07

69
 

ci
nn

am
yl

 a
lc

oh
ol

 d
eh

yd
ro

ge
na

se
 

M
et

ab
ol

is
m

 
se

co
nd

ar
y 

U
63

53
4 

Fr
ag

ar
ia

 x
 a

na
na

ss
a 

14
93

 
68

.9
  

73
0

M
AP

EI
93

 
AU

30
05

47
 

ci
rc

ad
ia

n 
cl

oc
k 

co
up

lin
g 

fa
ct

or
 Z

G
T 

G
ro

w
th

 r
eg

ul
at

io
n 

lig
ht

 &
 c

irc
ad

ia
n 

AF
36

82
37

 
N

ic
ot

ia
na

 ta
ba

cu
m

 
48

2 
69

.7
  

20
8

M
AP

9U
91

 
AU

30
08

18
 

cl
at

hr
in

 b
in

di
ng

 p
ro

te
in

 p
ut

at
iv

e 
 

Pr
ot

ei
n 

re
gu

la
tio

n 
tr

af
fic

ki
ng

 
AY

07
43

04
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
68

2 
73

.1
  

35
3

M
AP

EM
96

 
AU

30
05

88
 

co
at

m
er

 p
ut

at
iv

e 
 

Pr
ot

ei
n 

re
gu

la
tio

n 
tr

af
fic

ki
ng

 
AY

09
09

55
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
14

58
 

82
.9

  
42

0

M
AP

AE
52

 
AU

30
03

80
 

co
at

om
er

 e
ps

ilo
n 

su
bu

ni
t p

ro
te

in
 p

ut
at

iv
e 

 
Pr

ot
ei

n 
re

gu
la

tio
n 

tr
af

fic
ki

ng
 

AF
34

85
88

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

10
44

 
75

.3
  

38
4

M
AP

EM
06

 
AU

30
08

15
 

co
pp

er
 c

ha
pe

ro
ne

 h
om

ol
og

 
Pr

ot
ei

n 
re

gu
la

tio
n 

fo
ld

in
g 

AF
19

86
27

 
G

ly
ci

ne
 m

ax
 

67
3 

75
.5

  
24

5

M
AP

G
R9

4 
AU

30
08

23
 

cp
 p

ro
te

in
 IM

30
 p

ro
te

in
 

C
hl

or
op

la
st

 
 

M
73

74
4 

Pi
su

m
 sa

tiv
um

 
56

1 
76

.0
  

20
4

M
AP

EM
59

 
AU

30
05

69
 

cy
st

at
in

-li
ke

 p
ro

te
in

   
Pr

ot
ei

n 
re

gu
la

tio
n 

pr
ot

ei
na

se
 

AF
28

35
36

 
Ci

tr
us

 x
 p

ar
ad

is
i 

21
92

 
98

.0
  

45
4

M
AP

AT
76

 
AU

30
09

15
 

cy
st

ei
ne

 p
ro

te
in

as
e 

pu
ta

tiv
e 

  
Pr

ot
ei

n 
re

gu
la

tio
n 

pr
ot

ei
na

se
 

Z4
77

93
 

Ci
tr

us
 si

ne
ns

is
 

30
06

 
96

.0
  

65
1

M
AP

AT
95

 
AU

30
04

04
 

cy
st

ei
ne

 p
ro

te
in

as
e 

pr
ec

ur
so

r 
Pr

ot
ei

n 
re

gu
la

tio
n 

pr
ot

ei
na

se
 

AF
41

71
09

 
Ca

ri
ca

 c
an

da
m

ar
ce

ns
is

 
85

7 
73

.2
  

34
0

M
AP

B
G

47
 

AU
30

04
16

 
cy

to
ch

ro
m

e 
P4

50
 (

At
2g

23
18

0;
 T

20
D

16
.1

9)
 p

ut
at

iv
e 

 
Re

sp
on

si
ve

 
de

fe
ns

e 
AF

37
05

89
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
59

2 
68

.3
  

29
3

M
AP

9U
84

 
AU

30
03

52
 

cy
to

ch
ro

m
e 

P-
45

0,
 n

-a
lk

an
e 

in
du

ci
bl

e 
 A

LK
6-

A 
(C

YP
52

C
2)

 
Re

sp
on

si
ve

 
de

fe
ns

e 
D

12
71

8 
Ca

nd
id

a 
m

al
to

sa
 

41
4 

69
.5

  
11

7

M
AP

G
L5

8 
AU

30
08

63
 

de
hy

dr
in

 (
D

H
N

1 
ge

ne
) 

pu
ta

tiv
e 

 
Re

sp
on

si
ve

 
st

re
ss

 
AJ

30
05

24
 

Po
pu

lu
s e

ur
am

er
ic

an
a 

75
1 

73
.1

  
32

3

M
AP

EF
53

 
AU

30
05

18
 

di
hy

dr
of

la
vo

no
l r

ed
uc

ta
se

 
M

et
ab

ol
is

m
 

se
co

nd
ar

y 
AY

04
28

80
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
98

8 
81

.1
  

30
2



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 133

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

G
R7

5 
AU

30
08

13
 

di
se

as
e 

re
si

st
an

ce
-li

ke
 p

ro
te

in
 G

S0
-1

 
Re

sp
on

si
ve

 
de

fe
ns

e 
AF

40
32

50
 

G
ly

ci
ne

 m
ax

 
42

0 
67

.1
  

21
3

M
AP

AT
72

 
AU

30
08

40
 

di
se

as
e 

re
sp

on
si

ve
 S

O
R1

 p
ut

at
iv

e 
   

Re
sp

on
si

ve
 

de
fe

ns
e 

AF
37

02
96

 
A

ra
bi

do
ps

is
 th

al
ia

na
  

96
0 

78
.9

  
32

7

M
AP

EF
04

 
AU

30
04

99
 

D
na

J-1
 

Pr
ot

ei
n 

re
gu

la
tio

n 
fo

ld
in

g 
X6

76
95

 
Cu

cu
m

is
 sa

tiv
us

 
99

6 
78

.6
  

33
6

M
AP

D
R1

8 
AU

30
04

68
 

do
rm

an
cy

 a
ss

oc
ia

te
d 

pr
ot

ei
n 

G
ro

w
th

 r
eg

ul
at

io
n 

do
rm

an
cy

 
AF

05
37

46
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
80

3 
70

.0
  

37
3

M
AP

B
G

29
 

AU
30

04
11

 
dT

D
P-

gl
uc

os
e 

4-
6-

de
hy

dr
at

as
es

 p
ut

at
iv

e 
M

et
ab

ol
is

m
 

ca
rb

oh
yd

ra
te

 
Z4

92
39

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

55
1 

75
.5

  
20

8

M
AP

AE
24

 
AU

30
03

70
 

dy
na

m
in

-li
ke

 p
ro

te
in

 S
D

L1
2 

  
C

el
l s

tr
uc

tu
re

 
sk

el
to

n 
U

25
54

7 
G

ly
ci

ne
 m

ax
 

77
6 

81
.5

  
23

2

M
AP

EM
43

 
AU

30
08

16
 

ea
rly

 n
od

ul
in

 E
N

O
D

18
 

G
ro

w
th

 r
eg

ul
at

io
n 

no
du

la
tio

n 
AJ

27
18

16
 

Vi
ci

a 
fa

ba
 

11
52

 
70

.7
  

50
1

M
AP

EM
18

 
AU

30
05

54
 

el
on

ga
tio

n 
fa

ct
or

 1
 a

lp
ha

 s
ub

un
it 

 
Tr

an
sl

at
io

n 
el

on
ga

tio
n 

AJ
22

39
69

 
M

al
us

 d
om

es
tic

a 
17

21
 

86
.1

  
46

0

M
AP

EM
71

 
AU

30
05

76
 

el
on

ga
tio

n 
fa

ct
or

 fu
sA

 
Tr

an
sl

at
io

n 
el

on
ga

tio
n 

X7
14

39
 

G
ly

ci
ne

 m
ax

 
14

50
 

81
.9

  
42

5

M
AP

9C
52

 
AU

30
08

00
 

en
do

m
em

br
an

e 
pr

ot
ei

n 
EM

P7
0 

pr
ec

us
or

 is
ol

og
 p

ut
at

iv
e 

  
M

em
br

an
e 

m
em

br
an

e 
 p

ro
te

in
 

AY
06

39
07

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

13
60

 
80

.9
  

41
3

M
AP

F1
11

 
AU

30
05

91
 

en
ol

as
e 

M
et

ab
ol

is
m

 
su

ga
r 

Z2
83

86
 

Ri
ci

nu
s c

om
m

un
is

 
12

32
 

77
.5

  
42

7

M
AP

H
11

2 
AU

30
07

64
 

en
t-k

au
re

no
ic

 a
ci

d 
hy

dr
ox

yl
as

e 
(K

AO
2)

  
Si

gn
al

 
ho

rm
on

e(
G

A)
 

AF
31

85
01

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

53
2 

62
.7

  
33

2

M
AP

F1
71

 
AU

30
06

14
 

ex
pa

ns
in

 2
 

G
ro

w
th

 r
eg

ul
at

io
n 

ex
pa

ns
in

 
AF

29
75

22
 

Pr
un

us
 a

vi
um

 
10

93
 

78
.3

  
35

9

M
AP

G
R1

8 
AU

30
07

28
 

ex
pa

ns
in

 3
 

G
ro

w
th

 r
eg

ul
at

io
n 

ex
pa

ns
in

 
AF

52
78

00
 

M
al

us
 x

 d
om

es
tic

a 
17

33
 

79
.7

  
71

3

M
AP

B
G

04
 

AU
30

09
09

 
γ

-a
da

pt
in

  1
 

Pr
ot

ei
n 

re
gu

la
tio

n 
tr

af
fic

ki
ng

 
AF

06
12

86
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
12

39
 

78
.8

  
40

2

M
AP

EF
40

 
AU

30
05

14
 

ge
rm

in
 p

ut
at

iv
e 

Re
sp

on
si

ve
 

st
re

ss
 

AF
41

72
99

 
Ca

sta
ne

a 
sa

tiv
a 

70
0 

70
.9

  
30

2

M
AP

B
G

88
 

AU
30

04
29

 
gl

ut
am

in
e 

sy
nt

he
ta

se
 

M
et

ab
ol

is
m

 
am

in
o 

ac
id

 
AF

00
31

97
 

H
ev

ea
 b

ra
si

lie
ns

is
 

10
67

 
80

.4
  

32
8

M
AP

EI
54

 
AU

30
08

26
 

gl
ut

ar
ed

ox
in

 (
C

l3
1)

  
M

et
ab

ol
is

m
 

en
er

gy
 

AF
40

68
09

 
Ti

lia
 p

la
ty

ph
yl

lo
s 

67
5 

77
.3

  
29

1



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003134

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

G
L4

6 
AU

30
06

91
 

gl
ut

at
hi

on
e 

S-
tr

an
sf

er
as

e/
pe

ro
xi

da
se

 (
B

I-G
ST

/G
PX

) 
 

Re
sp

on
si

ve
 

de
fe

ns
e 

AF
19

34
39

 
Ly

co
pe

rs
ic

on
 e

sc
ul

en
tu

m
 

17
07

 
73

.8
  

66
0

M
AP

F1
36

 
AU

30
06

00
 

gl
ut

at
hi

on
e-

co
nj

ug
at

e 
tr

an
sp

or
te

r 
 

Re
sp

on
si

ve
 

de
fe

ns
e 

AJ
00

25
84

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

56
7 

71
.5

  
22

8

M
AP

D
D

53
 

AU
30

09
12

 
gl

yc
er

al
de

hy
de

 3
-p

ho
sp

ha
te

 d
eh

yd
ro

ge
na

se
 p

ro
te

in
 p

ut
at

iv
e 

M
et

ab
ol

is
m

 
en

er
gy

 
AF

34
85

83
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
57

9 
64

.6
  

38
1

M
AP

G
L6

6 
AU

30
07

02
 

gl
yc

in
e 

de
ca

rb
ox

yl
as

e 
P 

pr
ot

ei
n,

 a
 p

ar
t o

f g
ly

ci
ne

 c
le

av
ag

e 
co

m
pl

ex
 M

et
ab

ol
is

m
 

am
in

o 
ac

id
 

X5
97

73
 

Pi
su

m
 sa

tiv
um

 
14

03
 

83
.1

  
40

3

M
AP

AE
88

 
AU

30
09

13
 

gl
yc

in
e-

ric
h 

pr
ot

ei
n 

Le
G

RP
1 

 
C

el
l s

tr
uc

tu
re

 c
el

l w
al

l 
AY

02
60

37
 

Ly
co

pe
rs

ic
on

 e
sc

ul
en

tu
m

  
45

9 
65

.8
  

23
1

M
AP

D
R7

4 
AU

30
08

98
 

gl
yo

xa
la

se
 I 

(la
ct

oy
l-g

lu
ta

th
io

ne
 ly

as
e)

 
Re

sp
on

si
ve

 
de

fe
ns

e/
de

to
x 

AJ
22

45
20

 
Ci

ce
r 

ar
ie

tin
um

 
17

96
 

75
.5

  
66

4

M
AP

9C
03

 
AU

30
03

11
 

G
TP

-b
in

di
ng

 p
ro

te
in

 
Tr

an
sc

rip
tio

n 
G

-p
ro

te
in

 
D

12
54

2 
 

Pi
su

m
 sa

tiv
um

 
63

6 
77

.7
  

21
6

M
AP

G
L0

1 
AU

30
08

31
 

gu
an

in
e 

nu
cl

eo
tid

e 
re

gu
la

to
ry

 p
ro

te
in

 (r
an

-re
la

te
d 

G
TP

-b
in

di
ng

 
Tr

an
sc

rip
tio

n 
G

-p
ro

te
in

 
Z2

46
78

 
Vi

ci
a 

fa
ba

 
16

43
 

84
.4

  
46

9
 

 
pr

ot
ei

n)
 

M
AP

G
R9

2 
AU

30
07

57
 

he
at

 s
ho

ck
 p

ro
te

in
 7

0 
kD

  
Re

sp
on

si
ve

 
st

re
ss

 
X9

91
97

 
M

ed
ic

ag
o 

sa
tiv

a 
81

8 
77

.7
  

28
3

M
AP

D
D

13
 

AU
30

04
33

 
he

te
ro

ch
ro

m
at

in
 p

ro
te

in
 L

H
P1

 
C

el
l s

tr
uc

tu
re

 c
hr

om
at

in
 

AF
38

76
39

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

45
0 

78
.2

  
14

7

M
AP

FF
71

 
AU

30
06

59
 

hi
st

id
in

e 
ki

na
se

 r
ec

ep
to

r 
Si

gn
al

 
pr

ot
ei

n 
re

ce
pt

or
 

AJ
29

89
90

 
Fa

gu
s s

yl
va

tic
a 

12
16

 
78

.3
  

41
0

M
AP

9C
12

 
AU

30
08

50
 

hi
st

on
e 

ac
et

yl
tr

an
sf

er
as

e 
C

el
l s

tr
uc

tu
re

 c
hr

om
at

in
 

AY
09

96
84

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

87
5 

78
.3

  
28

6

M
AP

AE
25

 
AU

30
03

71
 

hi
st

on
e 

H
1 

pu
ta

tiv
e 

 
C

el
l s

tr
uc

tu
re

 c
hr

om
at

in
 

AY
04

57
97

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

69
5 

62
.4

  
48

1

M
AP

F1
79

 
AU

30
06

18
 

hi
st

on
e 

H
4 

  
C

el
l s

tr
uc

tu
re

 c
hr

om
at

in
 

Z7
96

38
 

Se
sb

an
ia

 r
os

tr
at

a 
10

66
 

78
.9

  
37

4

M
AP

F1
09

 
AU

30
05

90
 

H
M

G
 b

et
a 

1 
pr

ot
ei

n 
Pr

ot
ei

n 
fo

ld
in

g 
Y1

40
72

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

11
19

 
74

.5
 

34
5

 
 

 
eg

ul
at

io
n

M
AP

EM
95

 
AU

30
09

07
 

ho
rm

on
e 

re
sp

on
si

ve
 C

S-
IA

A2
  

Re
sp

on
si

ve
 

ho
rm

on
e(

au
xi

n)
 

AB
02

68
22

 
Cu

cu
m

is
 sa

tiv
us

 
61

8 
64

.2
  

40
2

M
AP

F1
55

 
AU

30
08

93
 

ho
rm

on
e 

re
sp

on
si

ve
 N

t-i
aa

28
 d

ed
uc

ed
 p

ro
te

in
 

Re
sp

on
si

ve
 

ho
rm

on
e(

au
xi

n)
 

AF
12

35
08

 
N

ic
ot

ia
na

 ta
ba

cu
m

 
56

3 
92

.5
  

13
3

M
AP

F1
47

 
AU

30
08

10
 

ho
rm

on
e 

re
sp

on
si

ve
-A

D
R1

1 
 

Re
sp

on
si

ve
 

ho
rm

on
e(

au
xi

n)
 

X6
96

40
 

G
ly

ci
ne

 m
ax

 
10

28
 

68
.8

  
53

5



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 135

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

AT
85

 
AU

30
09

21
 

ho
rm

on
e 

re
sp

on
si

ve
 G

AI
-li

ke
 p

ro
te

in
 1

 (
G

AI
1)

  
Re

sp
on

si
ve

 
ho

rm
on

e 
AF

37
81

25
 

Vi
tis

 v
in

ife
ra

 
40

7 
67

.8
  

19
9

M
AP

H
16

5 
AU

30
07

79
 

IA
A-

am
in

o 
ac

id
 h

yd
ro

la
se

 
Si

gn
al

 
ho

rm
on

e 
AY

07
43

80
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
53

7 
69

.5
  

24
9

M
AP

9U
75

 
AU

30
03

50
 

im
bi

bi
tio

n 
pr

ot
ei

n 
pu

ta
tiv

e 
 

Re
sp

on
si

ve
 

st
re

ss
 

AJ
27

16
68

 
Ci

ce
r 

ar
ie

tin
um

 
62

0 
67

.1
  

30
1

M
AP

EM
79

 
AU

30
08

21
 

im
po

rt
in

 a
lp

ha
 (

Le
K

AP
 a

lp
ha

) 
 

M
em

br
an

e 
tr

an
sp

or
t (

nu
cl

ea
r)

  
AF

01
72

52
 

Ly
co

pe
rs

ic
on

 e
sc

ul
en

tu
m

 
71

9 
77

.3
  

23
8

 
 

 
 

di
se

as
e 

re
sp

on
se

M
AP

9C
10

 
AU

30
08

85
 

la
m

in
in

 r
ec

ep
to

r-l
ik

e 
pr

ot
ei

n 
(4

0S
 r

ib
os

om
al

 p
ro

te
in

 S
A)

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

U
01

95
5 

A
ra

bi
do

ps
is

 th
al

ia
na

 
11

13
 

77
.0

  
38

1

M
AP

EM
68

 
AU

30
05

74
 

Le
a5

 p
ro

te
in

 
Re

sp
on

si
ve

 
st

re
ss

 
Z4

68
24

 
Ci

tr
us

 si
ne

ns
is

 
18

45
 

95
.4

  
41

7

M
AP

F1
73

 
AU

30
06

16
 

le
uc

in
e 

ric
h 

re
pe

at
  

Si
gn

al
 

pr
ot

ei
n 

re
ce

pt
or

 
Y0

77
48

 
O

ry
za

 sa
tiv

a 
15

05
 

75
.6

  
55

3

M
AP

EI
53

 
AU

30
08

14
 

lip
ox

yg
en

as
e(

lo
xC

) 
Re

sp
on

si
ve

 
de

fe
nc

e 
U

37
83

9 
Ly

co
pe

rs
ic

on
 e

sc
ul

en
tu

m
 

52
9 

61
.0

  
41

9

M
AP

H
15

1 
AU

30
08

32
 

m
em

br
an

e 
pr

ot
ei

n 
RE

R1
 r

el
at

ed
 to

 E
R 

re
tr

ie
va

l  
 

Pr
ot

ei
n 

 
tr

af
fic

ki
ng

 
AB

01
09

46
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
77

6 
73

.2
  

29
5

 
 

 
re

gu
la

tio
n

M
AP

G
L0

3 
AU

30
06

69
 

m
et

al
lo

th
io

ne
in

-li
ke

 p
ro

te
in

  
Re

sp
on

si
ve

 
st

re
ss

 
AF

32
09

05
 

Ci
tr

us
 u

ns
hi

u 
19

16
 

98
.0

  
40

0

M
AP

EI
88

 
AU

30
05

44
 

m
et

hi
on

in
e 

sy
nt

ha
se

 
M

et
ab

ol
is

m
 

am
in

o 
ac

id
 

X8
34

99
 

Ca
th

ar
an

th
us

 r
os

eu
s 

72
3 

77
.1

  
25

8

M
AP

H
15

7 
AU

30
07

76
 

m
ira

cu
lin

-li
ke

 p
ro

te
in

  
Pr

ot
ei

n 
 

pr
ot

ei
na

se
 

AF
28

35
33

 
Ci

tr
us

 x
 p

ar
ad

is
i 

36
78

 
93

.4
  

84
3

 
 

 
re

gu
la

tio
n

M
AP

D
D

55
 

AU
30

04
48

 
m

ito
ch

on
dr

ia
l F

0 
AT

P 
sy

nt
ha

se
 D

 c
ha

in
 

M
em

br
an

e 
AT

Pa
se

 
AJ

27
14

69
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
13

70
 

77
.3

  
48

1

M
AP

F1
33

 
AU

30
05

97
 

m
on

od
eh

yd
ro

as
co

rb
at

e 
re

du
ct

as
e 

 
M

et
ab

ol
is

m
 

vi
ta

m
in

 
U

06
46

1 
Pi

su
m

 sa
tiv

um
 

13
12

 
78

.3
  

46
1

M
AP

B
G

16
 

AU
30

08
47

 
m

yb
-li

ke
 D

N
A-

bi
nd

in
g 

pr
ot

ei
n 

Tr
an

sc
rip

tio
n 

m
yb

 
AJ

25
16

86
 

Ca
th

ar
an

th
us

 r
os

eu
s 

52
2 

70
.0

  
24

3

M
AP

AE
74

 
AU

30
03

88
 

m
yb

-re
la

te
d 

pr
ot

ei
n 

pu
ta

tiv
e 

 
Tr

an
sc

rip
tio

n 
m

yb
 

AY
06

39
12

 
A

ra
bi

do
ps

is
 th

al
ia

na
  

10
06

 
74

.1
  

40
1

M
AP

F1
34

 
AU

30
05

98
 

m
yb

-re
la

te
d 

tr
an

sc
rip

tio
n 

fa
ct

or
  

Tr
an

sc
rip

tio
n 

m
yb

 
AF

16
17

11
 

Pi
m

pi
ne

lla
 b

ra
ch

yc
ar

pa
 

13
32

 
67

.6
  

73
5

M
AP

G
R0

2 
AU

30
07

20
 

ni
tr

ila
se

 a
ss

oc
ia

te
d 

pr
ot

ei
n 

N
AP

16
kD

a 
 

Si
gn

al
 

ho
rm

on
e 

(I
AA

) 
Z9

69
36

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

47
6 

66
.4

  
26

5



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003136

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

Ta
bl

e 
1.

  C
on

tin
ue

d

M
AP

FF
09

 
AU

30
08

29
 

nu
cl

ea
se

 (
nu

cZ
e2

) 
bi

fu
nc

tio
na

l  
G

ro
w

th
  

se
ne

sc
en

ce
 

U
90

26
6 

Zi
nn

ia
 e

le
ga

ns
 

71
8 

72
.6

  
29

9
 

 
 

re
gu

la
tio

n

M
AP

EM
15

 
AU

30
05

53
 

nu
cl

eo
si

de
 d

ip
ho

sp
ha

te
 k

in
as

e 
M

et
ab

ol
is

m
 

nu
cl

ei
c 

ac
id

 
U

50
15

0 
G

ly
ci

ne
 m

ax
 

14
51

 
80

.7
  

46
0

M
AP

F1
83

 
AU

30
06

19
 

nu
cl

eo
tid

e 
su

ga
r 

ep
im

er
as

e-
lik

e 
pr

ot
ei

n 
(F

14
O

13
.1

) 
M

et
ab

ol
is

m
 

nu
cl

ei
c 

ac
id

 
AY

06
26

25
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
49

6 
71

.0
  

22
4

M
AP

9C
02

 
AU

30
03

10
 

O
-a

ce
ty

ls
er

in
e 

(t
hi

ol
) 

ly
as

e 
B

 
M

et
ab

ol
is

m
 

am
in

o 
ac

id
 (

cy
st

ei
n)

 
AJ

27
17

28
 

A
ra

bi
do

ps
is

 th
al

ia
na

  
57

9 
72

.6
  

24
9

M
AP

AT
89

 
AU

30
09

05
 

pa
th

og
en

es
is

-re
la

te
d 

pr
ot

ei
n 

5 
Re

sp
on

si
ve

 
de

fe
ns

e 
AF

15
46

36
 

N
ic

ot
ia

na
 ta

ba
cu

m
 

14
62

 
79

.1
  

47
0

M
AP

FF
81

 
AU

30
06

64
 

pa
th

og
en

es
is

-re
la

te
d 

pr
ot

ei
n 

PR
1 

(Y
pr

1)
 

Re
sp

on
si

ve
 

de
fe

ns
e 

U
64

80
6 

B
ra

ss
ic

a 
na

pu
s 

40
1 

60
.5

  
35

2

M
AP

9U
30

 
AU

30
03

36
 

pe
ct

at
e 

ly
as

e 
C

el
l s

tr
uc

tu
re

 c
el

l w
al

l 
AB

04
82

60
 

Sa
lix

 g
ilg

ia
na

 
65

3 
79

.7
  

21
7

M
AP

AE
10

 
AU

30
03

61
 

pe
ct

in
 m

et
hy

le
st

er
as

e 
C

el
l s

tr
uc

tu
re

 c
el

l w
al

l 
Z7

17
53

 
N

ic
ot

ia
na

 p
lu

m
ba

gi
ni

fo
lia

 
63

4 
75

.8
  

22
7

M
AP

EM
60

 
AU

30
05

70
 

pe
ct

in
 a

ce
ty

le
st

er
as

e 
C

el
l s

tr
uc

tu
re

 c
el

l w
al

l 
X9

93
48

 
Vi

gn
a 

ra
di

at
a 

 
71

7 
70

.5
  

31
2

M
AP

G
R4

6 
AU

30
07

38
 

pe
ct

in
es

te
ra

se
 (

PE
C

S-
1.

1)
 

C
el

l s
tr

uc
tu

re
 c

el
l w

al
l 

U
82

97
3 

Ci
tr

us
 si

ne
ns

is
 

19
92

 
96

.5
  

42
3

M
AP

EM
84

 
AU

30
05

84
 

pe
rm

ea
se

, p
os

si
bl

y 
re

la
te

d 
to

 n
uc

le
ob

as
e-

as
co

rb
at

e 
tr

an
sp

or
te

r 
M

em
br

an
e 

tr
an

sp
or

te
r 

AY
09

31
37

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

56
6 

74
.4

  
21

1

M
AP

FF
65

 
AU

30
06

56
 

pe
ro

xi
da

se
 

Re
sp

on
si

ve
 

st
re

ss
 

L0
81

99
 

G
os

sy
pi

um
 h

ir
su

tu
m

 
15

77
 

84
.9

  
43

0

M
AP

G
L1

6 
AU

30
06

76
 

pe
ro

xi
da

se
 a

sc
or

ba
te

 c
yt

os
ol

ic
  

Re
sp

on
si

ve
 

st
re

ss
 

AF
02

22
13

 
Fr

ag
ar

ia
 x

 a
na

na
ss

a 
67

9 
73

.7
  

26
6

M
AP

EM
25

 
AU

30
08

25
 

pe
ro

xi
da

se
 is

oz
ym

e 
40

K
 p

re
cu

rs
or

 c
at

io
ni

c 
 

Re
sp

on
si

ve
 

st
re

ss
 

D
42

06
5 

N
ic

ot
ia

na
 ta

ba
cu

m
 

47
5 

60
.0

  
38

0

M
AP

G
L8

5 
AU

30
07

12
 

ph
os

ph
at

e/
tr

io
se

-p
ho

sp
ha

te
 tr

an
sl

oc
at

or
 T

PT
 p

re
cu

rs
or

, n
on

-g
re

en
 

M
et

ab
ol

is
m

 
su

ga
r 

U
13

63
2 

B
ra

ss
ic

a 
ol

er
ac

ea
 

40
9 

63
.2

  
35

9
 

 
pl

as
tid

M
AP

EI
74

 
AU

30
05

41
 

ph
os

ph
oe

no
lp

yr
uv

at
e 

ca
rb

ox
yl

as
e 

(p
ep

c)
 

M
et

ab
ol

is
m

 
en

er
gy

 
AF

51
29

95
 

Ci
tr

us
 ju

no
s 

15
20

 
98

.1
  

31
3

M
AP

D
R8

8 
AU

30
04

92
 

ph
ot

os
ys

te
m

  I
I t

yp
e 

I c
hl

or
op

hy
ll 

a/
b 

bi
nd

in
g 

pr
ot

ei
n 

M
et

ab
ol

is
m

 
ph

ot
os

ys
te

m
 

X6
44

59
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
43

2 
69

.8
  

22
2

M
AP

FF
85

 
AU

30
06

65
 

pl
as

m
a 

m
em

br
an

e 
in

tr
in

si
c 

pr
ot

ei
n 

(S
IM

IP
) 

M
em

br
an

e 
m

em
br

an
e 

 p
ro

te
in

 
AF

00
37

28
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
27

87
 

78
.2

  
93

0



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 137

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

FF
47

 
AU

30
08

51
 

pl
as

tid
-s

pe
ci

fic
 r

ib
os

om
al

 p
ro

te
in

 3
 p

re
cu

rs
or

 (
Ps

rp
-3

) 
 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AF

23
92

18
 

Sp
in

ac
ia

 o
le

ra
ce

a 
89

8 
66

.4
  

53
3

M
AP

FF
19

 
AU

30
08

02
 

po
ly

(A
)-b

in
di

ng
  p

ro
te

in
 (

PA
B

P)
 

Tr
an

sl
at

io
n 

m
RN

A 
st

ab
ili

ty
 

AF
19

06
55

 
N

ic
ot

ia
na

 ta
ba

cu
m

 
13

27
 

79
.1

  
43

1

M
AP

9U
96

 
AU

30
03

56
 

po
ly

ga
la

ct
ur

on
as

e 
is

oe
nz

ym
e 

1 
be

ta
 s

ub
un

it 
C

el
l s

tr
uc

tu
re

 
ce

ll 
w

al
l 

U
63

37
3 

A
ra

bi
do

ps
is

 th
al

ia
na

 
58

5 
59

.8
  

42
3

M
AP

AE
05

 
AU

30
08

94
 

po
ly

ub
iq

ui
tin

 (
ub

q4
) 

Pr
ot

ei
n 

pr
ot

eo
ly

si
s 

U
33

01
4 

A
ra

bi
do

ps
is

 th
al

ia
na

 
15

11
 

83
.4

  
43

0
 

 
 

re
gu

la
tio

n

M
AP

F1
67

 
AU

30
06

12
 

po
ly

ub
iq

ui
tin

 (
ub

q8
) 

 
Pr

ot
ei

n 
pr

ot
eo

ly
si

s 
L0

59
17

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

84
0 

64
.8

  
48

6
 

 
 

re
gu

la
tio

n

M
AP

G
R0

1 
AU

30
07

19
 

po
ly

ub
iq

ui
tin

 r
ub

1 
 

Pr
ot

ei
n 

pr
ot

eo
ly

si
s 

X7
60

64
 

O
ry

za
 sa

tiv
a 

16
33

 
85

.7
  

43
4

 
 

 
re

gu
la

tio
n

M
AP

AE
26

 
AU

30
08

57
 

pr
ol

in
e 

ric
h 

pr
ot

ei
n,

 T
PR

P-
F1

  
C

el
l s

tr
uc

tu
re

 
ce

ll 
w

al
l 

X6
13

95
 

Ly
co

pe
rs

ic
on

 e
sc

ul
en

tu
m

 
73

9 
64

.1
  

47
3

M
AP

D
R5

9 
AU

30
04

84
 

pr
ot

ea
so

m
e 

(2
6S

 )
 b

et
a 

su
bu

ni
t  

Pr
ot

ei
n 

 
pr

ot
eo

ly
si

s 
D

78
17

2 
Sp

in
ac

ia
 o

le
ra

ce
a 

59
1 

70
.8

  
24

3
 

 
 

re
gu

la
tio

n

M
AP

D
D

40
 

AU
30

07
91

 
pr

ot
ea

so
m

e 
(2

6S
) 

 s
ub

un
it 

4-
lik

e 
pr

ot
ei

n 
SP

H
 

Pr
ot

ei
n 

 
pr

ot
eo

ly
si

s 
AJ

29
15

00
 

B
ra

ss
ic

a 
na

pu
s 

94
9 

75
.6

  
35

6
 

 
 

re
gu

la
tio

n

M
AP

G
L8

8 
AU

30
07

14
 

pr
ot

ei
n 

ki
na

se
 (

fl-
E6

) 
Pr

ot
ei

n 
 

PK
 

AF
21

83
78

 
G

os
sy

pi
um

 h
ir

su
tu

m
 

41
6 

59
.3

  
37

6
 

 
 

re
gu

la
tio

n

M
AP

FF
11

 
AU

30
06

30
 

pr
ot

ei
n 

ki
na

se
 N

dr
 k

in
as

e 
 

Pr
ot

ei
n 

PK
 

AB
04

72
78

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

49
6 

67
.4

  
23

9
 

 
 

re
gu

la
tio

n

M
AP

G
R1

7 
AU

30
07

27
 

pr
ot

ei
n 

ki
na

se
 P

ti1
 k

in
as

e-
lik

e 
pr

ot
ei

n 
(P

ti1
a)

 
Re

sp
on

si
ve

 
de

fe
ns

e 
AF

24
93

17
 

G
ly

ci
ne

 m
ax

 
92

3 
80

.8
  

28
6

M
AP

G
L4

8 
AU

30
06

92
 

pr
ot

ei
n 

ki
na

se
-li

ke
 p

ro
te

in
  

Pr
ot

ei
n 

PK
 

AY
09

97
31

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

43
3 

65
.0

  
25

4
 

 
 

re
gu

la
tio

n

M
AP

AE
85

 
AU

30
03

92
 

pr
ot

ei
n 

ph
os

ph
at

as
e 

2C
 p

ut
at

iv
e 

  
Pr

ot
ei

n 
 

ph
os

ph
at

as
e 

AY
05

08
73

 
A

ra
bi

do
ps

is
 th

al
ia

na
  

90
6 

73
.0

  
34

8
 

 
 

re
gu

la
tio

n

M
AP

D
D

90
 

AU
30

08
27

 
pr

ot
ei

na
se

 n
C

lp
P4

 (
nu

cl
ea

r 
en

co
de

d 
C

lp
P4

) 
Pr

ot
ei

n 
pr

ot
ei

na
se

 
AB

02
23

29
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
67

4 
64

.7
  

39
4

 
 

 
re

gu
la

tio
n

M
AP

D
D

35
 

AU
30

04
41

 
ps

aG
 P

ho
to

sy
st

em
 I 

su
bu

ni
t V

 p
re

cu
rs

or
  

M
et

ab
ol

is
m

 
ph

ot
os

ys
te

m
 

AJ
24

56
30

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

12
02

 
70

.3
  

58
3

M
AP

G
R7

1 
AU

30
08

43
 

ps
bO

 m
RN

A 
fo

r 
ox

yg
en

 e
vo

lv
in

g 
en

ha
nc

er
 p

ro
te

in
 1

 p
re

cu
rs

or
 

M
et

ab
ol

is
m

 
ph

ot
os

ys
te

m
 

AB
04

39
60

 
B

ru
gu

ie
ra

 g
ym

no
rr

hi
za

 
79

7 
78

.5
  

26
5

M
AP

G
R1

1 
AU

30
07

26
 

py
ru

va
te

 d
ec

ar
bo

xy
la

se
 

M
et

ab
ol

is
m

 
en

er
gy

 
AF

19
37

91
 

Fr
ag

ar
ia

 x
 a

na
na

ss
a 

18
66

 
81

.9
  

57
0



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003138

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

Ta
bl

e 
1.

  C
on

tin
ue

d

M
AP

EM
48

 
AU

30
08

03
 

Q
M

 fa
m

ily
 g

en
e 

(6
0S

 r
ib

os
om

al
 p

ro
te

in
 L

10
) 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AB

00
18

91
 

So
la

nu
m

 m
el

on
ge

na
 

21
24

 
80

.6
  

65
4

M
AP

EI
72

 
AU

30
05

40
 

ra
ffi

no
se

 s
yn

th
as

e 
M

et
ab

ol
is

m
 

su
ga

r 
E2

54
48

 
G

ly
ci

ne
 m

ax
 

98
4 

76
.4

  
34

8

M
AP

9U
94

 
AU

30
03

55
 

ra
n 

 G
TP

as
e 

ac
tiv

at
in

g 
pr

ot
ei

n 
 

Tr
an

sc
rip

tio
n 

nu
cl

ea
r 

im
po

rt
 

AF
21

57
31

 
M

ed
ic

ag
o 

sa
tiv

a 
77

0 
68

.7
  

36
4

M
AP

FF
33

 
AU

30
09

08
 

RD
2 

 p
ro

te
in

, r
es

po
ns

iv
e 

to
 d

es
ic

ca
tio

n 
Re

sp
on

si
ve

 
st

re
ss

 
AB

03
99

25
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
54

4 
72

.4
  

22
1

M
AP

D
R3

8 
AU

30
04

78
 

re
ce

pt
or

-k
in

as
e 

is
ol

og
  p

ut
at

iv
e 

 
Si

gn
al

 
pr

ot
ei

n 
re

ce
pt

or
 

AY
05

61
28

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

85
4 

73
.9

  
32

2

M
AP

EM
04

 
AU

30
08

49
 

re
ce

pt
or

-li
ke

 L
RR

 p
ro

te
in

 k
in

as
e 

Si
gn

al
 

pr
ot

ei
n 

re
ce

pt
or

 
M

84
66

0 
A

ra
bi

do
ps

is
 th

al
ia

na
 

63
0 

62
.3

  
47

7

M
AP

AT
67

 
AU

30
03

97
 

re
ce

pt
or

-li
ke

 p
ro

te
in

 k
in

as
e 

(R
LK

) 
  

Si
gn

al
 

pr
ot

ei
n 

re
ce

pt
or

 
AF

14
90

37
 

Pr
un

us
 d

ul
ci

s 
86

1 
79

.2
  

28
8

M
AP

G
R8

9 
AU

30
07

90
 

re
ce

pt
or

-li
ke

 p
ro

te
in

 k
in

as
e 

(W
RK

) 
 

Re
sp

on
si

ve
 

de
fe

ns
e 

AB
07

36
28

 
N

ic
ot

ia
na

 ta
ba

cu
m

 
17

62
 

71
.5

  
75

8

M
AP

G
R4

9 
AU

30
07

40
 

rib
on

uc
le

op
ro

te
in

-li
ke

  
G

ro
up

 p
ro

te
in

  
AY

13
64

66
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
74

9 
63

.9
  

45
1

M
AP

EF
47

 
AU

30
05

16
 

rib
os

om
al

  p
ro

te
in

 s
m

al
l s

ub
un

it 
4e

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

X7
93

00
 

G
os

sy
pi

um
 h

ir
su

tu
m

 
14

04
 

84
.0

  
39

3

M
AP

FF
27

 
AU

30
06

38
 

rib
os

om
al

 (
40

S)
 p

ro
te

in
 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AY

05
46

22
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
71

8 
79

.6
  

23
0

M
AP

F1
66

 
AU

30
06

11
 

rib
os

om
al

 (
40

S)
 p

ro
te

in
  S

15
 (

Sb
23

) 
pr

ob
ab

le
  

Tr
an

sl
at

io
n 

rib
os

om
al

 
AF

05
12

17
 

Pi
ce

a 
m

ar
ia

na
 

13
19

 
80

.7
  

43
6

M
AP

FF
29

 
AU

30
06

39
 

rib
os

om
al

 (
40

S)
 p

ro
te

in
 S

5 
pu

ta
tiv

e 
 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AY

04
58

46
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
96

0 
72

.1
  

40
8

M
AP

AE
78

 
AU

30
03

90
 

rib
os

om
al

 (
50

S)
 p

ro
te

in
  L

28
 c

hl
or

op
la

st
 p

ut
at

iv
e 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AY

07
23

73
 

A
ra

bi
do

ps
is

 th
al

ia
na

  
59

5 
68

.6
  

29
6

M
AP

AE
13

 
AU

30
03

63
 

rib
os

om
al

 (
50

S)
 p

ro
te

in
  L

29
 p

ut
at

iv
e 

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

AY
04

59
66

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

96
0 

62
.8

  
65

1

M
AP

D
R1

0 
AU

30
04

65
 

rib
os

om
al

 (
60

S)
 p

ro
te

in
   

(r
ib

 6
0S

) 
Tr

an
sl

at
io

n 
rib

os
om

al
 

AJ
27

84
60

 
Ju

gl
an

s r
eg

ia
 

99
4 

71
.2

  
42

5

M
AP

FF
80

 
AU

30
06

63
 

rib
os

om
al

 (
60

S)
 p

ro
te

in
  L

2 
Tr

an
sl

at
io

n 
rib

os
om

al
 

X6
25

00
 

N
ic

ot
ia

na
 ta

ba
cu

m
 

11
54

 
77

.7
  

38
2

M
AP

FF
50

 
AU

30
06

49
 

rib
os

om
al

 (
60

S)
 p

ro
te

in
  L

37
 p

ut
at

iv
e 

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

AF
37

02
16

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

84
7 

81
.4

  
29

6



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 139

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

G
R2

8 
AU

30
07

30
 

rib
os

om
al

 p
ro

te
in

 L
17

 (
rp

l1
7)

  
Tr

an
sl

at
io

n 
rib

os
om

al
 

AF
03

49
48

 
Ze

a 
m

ay
s 

80
5 

77
.3

  
26

9

M
AP

9C
49

 
AU

30
03

26
 

rib
os

om
al

 p
ro

te
in

 L
17

-1
 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AF

26
40

22
 

Po
a 

se
cu

nd
a 

14
47

 
69

.5
  

65
6

M
AP

G
L6

2 
AU

30
07

00
 

rib
os

om
al

 p
ro

te
in

 L
19

   
Tr

an
sl

at
io

n 
rib

os
om

al
 

Z3
17

20
 

N
ic

ot
ia

na
 ta

ba
cu

m
 

20
95

 
76

.5
  

76
1

M
AP

B
G

72
 

AU
30

04
24

 
rib

os
om

al
 p

ro
te

in
 L

26
 li

ke
  

Tr
an

sl
at

io
n 

rib
os

om
al

 
D

78
49

5 
B

ra
ss

ic
a 

ra
pa

 
12

95
 

72
.5

  
52

3

M
AP

G
R4

7 
AU

30
07

39
 

rib
os

om
al

 p
ro

te
in

 L
5 

 p
ut

at
iv

e 
 

Tr
an

sl
at

io
n 

rib
os

om
al

 
AY

05
61

94
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
44

1 
72

.5
  

17
1

M
AP

AE
16

 
AU

30
03

65
 

rib
os

om
al

 p
ro

te
in

 S
14

 (
rp

s1
4)

  
Tr

an
sl

at
io

n 
rib

os
om

al
 

AF
02

60
79

 
Lu

pi
nu

s l
ut

eu
s 

14
23

 
78

.3
  

42
5

M
AP

EM
51

 
AU

30
05

63
 

rib
os

om
al

 p
ro

te
in

 S
24

 4
0S

   
Tr

an
sl

at
io

n 
rib

os
om

al
 

AF
29

87
69

 
Ze

a 
m

ay
s 

11
47

 
69

.7
  

55
4

M
AP

9U
44

 
AU

30
03

40
 

rib
os

om
al

 p
ro

te
in

 S
6 

(r
ps

6 
ge

ne
) 

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

AJ
27

75
33

 
A

sp
ar

ag
us

 o
ffi

ci
na

lis
 

23
95

 
76

.6
  

82
4

M
AP

9U
10

 
AU

30
03

32
 

rib
os

om
al

 p
ro

te
in

 S
8 

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

U
64

43
6 

Ze
a 

m
ay

s 
82

7 
70

.6
  

36
1

M
AP

EM
64

 
AU

30
05

71
 

rib
os

om
al

 p
ro

te
in

 L
23

   
Tr

an
sl

at
io

n 
rib

os
om

al
 

AF
34

99
61

 
D

au
cu

s c
ar

ot
a 

90
0 

74
.9

  
35

1

M
AP

F1
07

 
AU

30
08

05
 

RI
N

G
 z

in
c 

fin
ge

r 
an

ky
rin

 p
ro

te
in

 p
ut

at
iv

e 
 

Tr
an

sc
rip

tio
n 

zi
nc

 fi
ng

er
 

AY
04

28
42

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

54
0 

67
.4

  
25

8

M
AP

F1
39

 
AU

30
06

01
 

RN
A 

he
lic

as
e 

 D
RH

1 
Tr

an
sc

rip
tio

n 
 R

N
A 

he
lic

as
e 

AY
06

25
91

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

98
3 

76
.3

  
33

4

M
AP

FF
15

 
AU

30
06

31
 

RN
A 

he
lic

as
e 

AT
P-

de
pe

nd
en

t p
ut

at
iv

e 
 

Tr
an

sc
rip

tio
n 

 R
N

A 
he

lic
as

e 
AY

09
10

50
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
61

4 
68

.5
  

28
9

M
AP

9C
42

 
AU

30
07

93
 

RS
P 

rib
os

om
e 

se
di

m
en

tin
g 

pr
ot

ei
n 

 
Tr

an
sl

at
io

n 
rib

os
om

al
 

AB
02

18
73

 
Pi

su
m

 sa
tiv

um
 

48
2 

61
.9

  
39

1

M
AP

9C
55

 
AU

30
08

19
 

S-
ad

en
os

yl
-h

om
oc

ys
te

in
e 

hy
dr

ol
as

e 
(S

H
H

) 
M

et
ab

ol
is

m
 

en
er

gy
 

M
81

88
5 

Pe
tr

os
el

in
um

 c
ri

sp
um

 
55

5 
78

.3
  

19
8

M
AP

H
17

6 
AU

30
07

82
 

S-
ad

en
os

yl
- L-

m
et

hi
on

in
e 

de
ca

rb
ox

yl
as

e 
pr

oe
nz

ym
e 

M
et

ab
ol

is
m

 
en

er
gy

 
U

12
57

3 
Ca

th
ar

an
th

us
 r

os
eu

s 
62

9 
84

.3
  

17
8

M
AP

G
L2

6 
AU

30
06

83
 

S-
ad

en
os

yl
-m

et
hi

no
ni

ne
 s

yn
th

et
as

e 
M

et
ab

ol
is

m
 

en
er

gy
 

AJ
27

72
06

 
Ca

m
el

lia
 si

ne
ns

is
 

24
86

 
82

.6
  

74
8

M
AP

AE
80

 
AU

30
03

91
 

se
rin

e 
ca

rb
ox

yp
ep

tid
as

e 
pr

ec
ur

so
r 

(S
C

P)
 p

ut
at

iv
e 

 
Pr

ot
ei

n 
 

pr
ot

ei
na

se
 

AY
07

28
22

 
G

os
sy

pi
um

 h
ir

su
tu

m
 

94
8 

71
.6

  
40

5
 

 
 

re
gu

la
tio

n



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003140

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

Ta
bl

e 
1.

  C
on

tin
ue

d

M
AP

9U
71

 
AU

30
08

06
 

se
rin

e 
pa

lm
ito

yl
tr

an
sf

er
as

e 
M

et
ab

ol
is

m
 

am
in

o 
ac

id
 

AJ
24

26
59

 
So

la
nu

m
 tu

be
ro

su
m

 
87

8 
71

.3
  

39
1

M
AP

FF
87

 
AU

30
06

67
 

se
rin

e 
pr

ot
ea

se
 

Pr
ot

ei
n 

pr
ot

ei
na

se
 

X9
89

29
 

Ly
co

pe
rs

ic
on

 e
sc

ul
en

tu
m

 
19

13
 

69
.1

  
89

5
 

 
 

re
gu

la
tio

n

M
AP

F1
78

 
AU

30
09

20
 

se
rin

e/
th

re
on

in
e 

 p
ro

te
in

 k
in

as
e-

lik
e 

pr
ot

ei
n 

Pr
ot

ei
n 

pr
ot

ei
na

se
 

AY
06

27
65

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

64
1 

73
.1

  
25

3
 

 
 

re
gu

la
tio

n

M
AP

D
D

42
 

AU
30

09
01

 
SF

16
 p

ol
le

n 
sp

ec
ifi

c 
ge

ne
 p

ut
at

iv
e 

 
M

or
ph

og
en

es
is

 
po

lle
n 

AY
09

98
22

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

68
0 

78
.0

  
22

3

M
AP

FF
73

 
AU

30
08

44
 
σ

fa
ct

or
 S

ig
B

 
Tr

an
sc

rip
tio

n 
TF

 
AB

01
99

43
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
53

2 
67

.3
  

27
2

M
AP

G
L9

2 
AU

30
07

17
 

si
na

py
l a

lc
oh

ol
 d

eh
yd

ro
ge

na
se

  
C

el
l s

tr
uc

tu
re

 
lig

ni
n 

AF
27

32
56

 
Po

pu
lu

s t
re

m
ul

oi
de

s 
11

89
 

79
.8

  
37

1

M
AP

AE
58

 
AU

30
03

84
 

sm
al

l G
TP

-b
in

di
ng

 p
ro

te
in

  
Tr

an
sc

rip
tio

n 
G

-p
ro

te
in

 
Z4

99
02

 
Pi

su
m

 sa
tiv

um
 

90
9 

73
.0

  
38

1

M
AP

G
L1

0 
AU

30
06

73
 

sm
al

l G
TP

-b
in

di
ng

 p
ro

te
in

 r
ab

-ty
pe

   
 

Tr
an

sc
rip

tio
n 

G
-p

ro
te

in
 

AB
02

49
94

 
Ci

ce
r 

ar
ie

tin
um

 
89

5 
76

.1
  

32
6

M
AP

9C
07

 
AU

30
03

13
 

sp
lic

in
g 

fa
ct

or
 (

O
RF

1)
 p

ut
at

iv
e 

Tr
an

sc
rip

tio
n 

sp
lic

in
g 

AJ
29

90
58

 
Ci

ce
r 

ar
ie

tin
um

 
59

0 
80

.6
  

18
1

M
AP

9C
48

 
AU

30
03

25
 

st
ar

ch
 s

yn
th

as
e 

gr
an

ul
e-

bo
un

d 
 

M
et

ab
ol

is
m

 
ca

rb
oh

yd
ra

te
 

AF
09

79
22

 
A

str
ag

al
us

 m
em

br
an

ac
eu

s 1
12

9 
75

.1
  

41
0

M
AP

FF
18

 
AU

30
08

36
 

st
ea

ro
yl

-a
cy

l-c
ar

rie
r 

pr
ot

ei
n 

de
sa

tu
ra

se
 

M
et

ab
ol

is
m

 
lip

id
 

M
59

85
7 

Ri
ci

nu
s c

om
m

un
is

 
12

87
 

80
.2

  
40

5

M
AP

AT
92

 
AU

30
04

02
 

st
re

ss
 r

es
po

ns
iv

e 
ph

i-1
 p

ro
te

in
 p

ut
at

iv
e 

  
Re

sp
on

si
ve

 
st

re
ss

 
AF

32
68

91
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
43

5 
76

.7
  

15
0

M
AP

F1
04

 
AU

30
09

03
 

st
re

ss
 r

es
po

ns
iv

e-
SR

G
1 

 
Re

sp
on

si
ve

 
st

re
ss

 
X7

90
52

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

43
7 

66
.0

  
24

4

M
AP

FF
42

 
AU

30
06

45
 

su
bt

ili
si

n 
se

rin
e 

pr
ot

ea
se

 p
ut

at
iv

e 
 

Pr
ot

ei
n 

pr
ot

ei
na

se
 

AY
05

10
09

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

53
3 

69
.3

  
23

8
 

 
 

re
gu

la
tio

n

M
AP

G
L6

4 
AU

30
07

01
 

su
cr

os
e 

sy
nt

ha
se

 C
itS

U
SA

  
M

et
ab

ol
is

m
 

su
ga

r 
AB

02
20

91
 

Ci
tr

us
 u

ns
hi

u 
13

73
 

94
.7

  
30

4

M
AP

F1
76

 
AU

30
06

17
 

su
pp

re
ss

or
 o

f K
+ 

tr
an

sp
or

t g
ro

w
th

 d
ef

ec
t-l

ik
e 

pr
ot

ei
n 

(S
K

D
1)

 
M

em
br

an
e 

tr
an

sp
or

t 
AF

16
54

22
 

M
es

em
br

ya
nt

he
m

um
  

14
08

 
85

.3
  

38
0

 
 

 
 

 
 

cr
ys

ta
lli

nu
m

M
AP

H
19

4 
AU

30
07

89
 

sy
na

pt
ob

re
vi

n-
re

la
te

d 
pr

ot
ei

n 
(S

AR
1)

  
Pr

ot
ei

n 
 

tr
af

fic
ki

ng
 

M
90

41
8 

A
ra

bi
do

ps
is

 th
al

ia
na

 
98

3 
70

.7
  

42
7

 
 

 
re

gu
la

tio
n

M
AP

G
R7

4 
AU

30
07

50
 

TF
II

H
 p

44
/S

SL
1-

lik
e 

pr
ot

ei
n 

 
Tr

an
sc

rip
tio

n 
TF

 
AF

49
94

43
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
86

2 
76

.4
  

29
6



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 141

Ta
bl

e 
1.

  C
on

tin
ue

d

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

M
AP

FF
53

 
AU

30
06

51
 

th
io

re
do

xi
n 

M
et

ab
ol

is
m

 
en

er
gy

 
Z7

06
77

 
Ri

ci
nu

s c
om

m
un

is
 

12
67

 
80

.9
  

40
4

M
AP

EI
40

 
AU

30
05

32
 

th
re

on
in

e 
sy

nt
ha

se
 

M
et

ab
ol

is
m

 
am

in
o 

ac
id

 
AF

08
28

94
 

So
la

nu
m

 tu
be

ro
su

m
 

74
0 

69
.9

  
34

6

M
AP

H
16

8 
AU

30
07

80
 

tr
an

sa
ld

ol
as

e 
(T

AL
) 

 
M

et
ab

ol
is

m
 

su
ga

r 
AF

18
41

64
 

Ly
co

pe
rs

ic
on

 e
sc

ul
en

tu
m

 
46

5 
73

.9
  

18
0

M
AP

G
R3

4 
AU

30
07

33
 

tr
an

sc
rip

tio
n 

fa
ct

or
 K

AP
-2

  
Tr

an
sc

rip
tio

n 
TF

 /
 C

H
S 

 
AF

29
33

43
 

M
ed

ic
ag

o 
tr

un
ca

tu
la

 
10

37
 

77
.6

  
34

0

M
AP

G
R6

0 
AU

30
07

44
 

tr
an

sl
at

io
n 

in
iti

at
io

n 
fa

ct
or

 
Tr

an
sl

at
io

n 
in

iti
at

io
n 

AF
09

86
72

 
B

ra
ss

ic
a 

ol
er

ac
ea

 
11

84
 

81
.6

  
35

8

M
AP

G
L7

3 
AU

30
07

07
 

tr
an

sl
at

io
na

l e
lo

ng
at

io
n 

fa
ct

or
 T

u 
(t

uf
A)

 c
hl

or
op

la
st

   
Tr

an
sl

at
io

n 
el

on
ga

tio
n 

AF
23

45
37

 
Pe

la
rg

on
iu

m
 g

ra
ve

ol
en

s 
10

08
 

77
.0

  
37

8

M
AP

EF
57

 
AU

30
05

21
 

tr
an

sl
at

io
na

lly
 c

on
tr

ol
le

d 
tu

m
or

 p
ro

te
in

 (
TC

TP
) 

G
ro

w
th

  
ce

ll 
cy

cl
e 

AF
09

14
55

 
H

ev
ea

 b
ra

si
lie

ns
is

 
19

07
 

83
.1

  
56

8
 

 
 

re
gu

la
tio

n

M
AP

FF
10

 
AU

30
09

06
 

tr
an

sp
or

te
r 

M
AT

E 
 e

ffl
ux

 fa
m

ily
 p

ro
te

in
 p

ut
at

iv
e 

 
M

em
br

an
e 

tr
an

sp
or

te
r 

AF
36

02
54

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

59
2 

64
.9

  
35

3

M
AP

EF
14

 
AU

30
09

28
 

tr
io

sp
ho

sp
ha

te
 is

om
er

as
e 

M
et

ab
ol

is
m

 
su

ga
r 

J0
41

21
 

Co
pt

is
 ja

po
ni

ca
 

11
61

 
82

.7
  

33
6

M
AP

FF
62

 
AU

30
06

55
 

ub
iq

ui
tin

  
Pr

ot
ei

n 
pr

ot
eo

ly
si

s 
X6

79
57

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

11
50

 
80

.3
  

35
6

 
 

 
re

gu
la

tio
n

M
AP

F1
15

 
AU

30
05

93
 

ub
iq

ui
tin

 a
ct

iv
at

in
g 

en
zy

m
e 

E1
 (

EC
R1

) 
pu

ta
tiv

e 
 

Pr
ot

ei
n 

pr
ot

eo
ly

si
s 

AF
05

11
35

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

12
22

 
78

.6
  

39
2

 
 

 
re

gu
la

tio
n

M
AP

G
R0

3 
AU

30
07

21
 

ub
iq

ui
tin

 c
on

ju
ga

tin
g 

en
zy

m
e 

(U
B

C
4)

 
Pr

ot
ei

n 
pr

ot
eo

ly
si

s 
L2

90
77

 
Pi

su
m

 sa
tiv

um
 

17
70

 
78

.1
  

60
3

 
 

 
re

gu
la

tio
n

M
AP

FF
44

 
AU

30
06

47
 

ub
iq

ui
tin

 e
xt

en
si

on
 p

ro
te

in
 U

B
Q

1p
ut

at
iv

e 
 

Pr
ot

ei
n 

pr
ot

eo
ly

si
s 

AY
03

51
48

 
A

ra
bi

do
ps

is
 th

al
ia

na
 

12
98

 
85

.1
  

39
7

 
 

 
re

gu
la

tio
n

M
AP

AE
81

 
AU

30
08

79
 

ub
iq

ui
tin

 S
M

T3
 p

ro
te

in
  

Pr
ot

ei
n 

pr
ot

eo
ly

si
s 

X9
96

09
 

A
ra

bi
do

ps
is

 th
al

ia
na

 
81

8 
82

.6
  

23
5

 
 

 
re

gu
la

tio
n

M
AP

F1
49

 
AU

30
06

04
 

ub
iq

ui
tin

/r
ib

os
om

al
 p

ro
te

in
 2

7a
 (

U
bi

) 
 

Pr
ot

ei
n 

pr
ot

eo
ly

si
s 

AF
29

88
26

 
Pr

un
us

 a
vi

um
 

17
87

 
89

.9
  

43
6

 
 

 
re

gu
la

tio
n

M
AP

EI
33

 
AU

30
05

30
 

U
D

P-
gl

uc
os

e 
de

hy
dr

og
en

as
e 

M
et

ab
ol

is
m

 
su

ga
r 

U
53

41
8 

G
ly

ci
ne

 m
ax

 
12

00
 

83
.8

  
33

9

M
AP

G
L7

7 
AU

30
08

24
 

U
M

P 
sy

nt
ha

se
 (

py
r5

-6
) 

M
et

ab
ol

is
m

 
en

er
gy

 
U

22
26

0 
N

ic
ot

ia
na

 ta
ba

cu
m

 
54

1 
72

.9
  

21
8

M
AP

D
D

60
 

AU
30

04
52

 
va

cu
ol

ar
 H

+ -A
TP

as
e 

su
bu

ni
t E

  
M

em
br

an
e 

AT
Pa

se
 

AF
16

59
39

 
Ci

tr
us

 li
m

on
 

17
17

 
97

.7
  

35
6



Bull. Natl. Inst. Fruit Tree Sci. 2. 2003142

O
ve

r
la

p
Id

en
tit

y
(%

)
op

t
O

rg
an

is
m

Ac
ce

ss
io

n 
of

 
H

om
ol

og
Ca

te
go

ry
 o

f H
om

ol
og

Pu
ta

tiv
e 

id
en

tit
y 

/ 
H

om
ol

og
Ac

ce
ss

io
n

Cl
on

e
se

co
nd

fir
st

Ta
bl

e 
1.

  C
on

tin
ue

d

M
AP

G
L0

6 
AU

30
06

71
 

va
cu

ol
ar

 H
+-

py
ro

ph
os

ph
at

as
e 

(v
p1

) 
M

em
br

an
e 

tr
an

sp
or

te
r 

AF
36

74
46

 
Pr

un
us

 p
er

si
ca

 
14

95
 

85
.4

  
43

1

M
AP

G
L7

4 
AU

30
07

08
 

vi
tr

on
ec

tin
-li

ke
 a

dh
es

io
n 

pr
ot

ei
n 

(e
lo

ng
at

io
n 

fa
ct

or
-1

 a
lp

ha
) 

Tr
an

sl
at

io
n 

el
on

ga
tio

n 
 

U
04

63
2 

N
ic

ot
ia

na
 ta

ba
cu

m
 

73
4 

71
.9

  
33

4

M
AP

EM
39

 
AU

30
05

58
 

w
at

er
 c

ha
nn

el
 p

ro
te

in
  

M
em

br
an

e 
m

em
br

an
e 

 p
ro

te
in

 
U

73
46

7 
M

es
em

br
ya

nt
he

m
um

 
12

20
 

77
.8

  
42

7
 

 
 

 
 

 
cr

ys
ta

lli
nu

m

M
AP

9C
39

 
AU

30
03

20
 

xy
lo

gl
uc

an
 e

nd
ot

ra
ns

gl
yc

os
yl

as
e-

re
la

te
d 

pr
ot

ei
n 

XT
R-

7 
pu

ta
tiv

e 
 

C
el

l s
tr

uc
tu

re
 

ce
ll 

w
al

l 
U

43
48

9 
A

ra
bi

do
ps

is
 th

al
ia

na
 

53
0 

65
.8

  
31

0

M
AP

AE
93

 
AU

30
09

19
 

zi
nc

-fi
ng

er
  C

2H
2 

pr
ot

ei
n 

SE
RR

AT
E 

(S
E)

  
Tr

an
sc

rip
tio

n 
zi

nc
 fi

ng
er

 
AF

31
12

21
 

A
ra

bi
do

ps
is

 th
al

ia
na

  
60

5 
69

.0
  

27
7

M
AP

AE
17

 
AU

30
08

17
 

zi
nc

-fi
ng

er
 p

ro
te

in
 L

sd
1 

ne
ga

tiv
e 

re
gu

la
to

r 
to

 c
el

l d
ea

th
 

Tr
an

sc
rip

tio
n 

zi
nc

 fi
ng

er
 

U
87

83
3 

A
ra

bi
do

ps
is

 th
al

ia
na

  
55

2 
63

.8
  

34
5



FUJII et al.: Expressed Sequence Tags from Citrus Albedo at the Initiation Stage of Rind Peeling 143

Table 2. Functional classification of C. unshiu fruit ESTs from albedo at initiation stage of rind peeling. The ESTs that had 
sequence similarity to known genes were classified based on their biological functions.

Number of
ESTs with 
matches 

(redundant)

Number of
ESTs with 

matches
(non-

redundant)

Classification based on biological function

Number of
ESTs with 
matches 

(redundant)

Number of
ESTs with 

matches
(non-

redundant)

Classification based on biological function

  95
  15
    7
  73
  19
    4
    5
    3
    3
    2
    1
    1
  43
    3
    8
  30
    2
  61
    8
    3
    1
  21
  16
  12

    2
    8

403

  68
  14
    5
  49
  19
    4
    5
    3
    3
    2
    1
    1
  36
    2
    6
  27
    1
  53
    7
    3
    1
  17
  15
  10

    2
    8

336

Defense
Hormone
Stress

Zinc finger
G-protein
Myb
TF
Helicase
Nuclear transport
Splicing

Initiation factor
Elongation
Ribosomal proteins
mRNA stability

Folding
PK
Phosphatase
Proteinase
Proteolysis
Trafficking

Responsive

Transcription 

Translation

Protein regulation

Chloroplast protein
unclassified

Total

59
16
16
  6
  4
  3
  4
10
39
21
  5
  4
  9
26
  7
  2
17
38
10
  1
  9
16
  1
  1
  1
  1
12
  4
  3
  5

55
16
14
  6
  4
  3
  4
  8
36
20
  5
  3
  8
21
  7
  2
12
25
  6
  1
  7
  9
  1
  1
  1
  1
12
  4
  3
  5

Photo/electron
Sugar/carbohydrate
Amino acid
Nucleic acid
Vitamin
Lipid
Secondary

Cell wall
Skelton
Lignin
Chromatin

Transport
ATPases
Membrane protein

Cell cycle
Nodulation
Expansin
Dormancy
Light & circadian
Senescence

Pollen

Calcium
Hormone synthesis
Protein receptor

Metabolism

Cell structure

Membrane

Growth regulation

Morphogenesis

Signaling
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ウンシュウミカン果実の剥皮開始期における
アルベドに由来する EST の解析

独立行政法人農業技術研究機構
果樹研究所カンキツ研究部興津

424-0292　静岡県清水市

 藤井　浩・喜多正幸†1・島田武彦・遠藤朋子・大村三男

摘　　要

　ウンシュウミカン果実の剥皮開始期アルベドで発現し
た遺伝子から作成した cDNAライブラリーについて，ラ
ンダムに cDNAを選択してシーケンスし，626の cDNA

クローンの ESTを得た．相同性検索による ESTの機能
解析の結果，336クローン（53.7％）で遺伝子機能が推定
された．残りのクローンのうち，90クローン（14.3％）

では他の生物のESTと相同性があり，25クローン（4.0％）
についてはシロイヌナズナのゲノム塩基配列とのみ相同
性があった．残りの 175クローン（28.0％）については
他の生物の塩基配列との相同性は見られなかった．機能
が推定されたクローンのうち 222クローンについて，機
能推定の結果を一覧表に示した．この cDNAライブラ
リーの特徴として，細胞壁にかかわる遺伝子が多くみら
れた．
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