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Abstract

A cDNA library of 'Nichinan 1 Gou’ satsuma mandarin (C. unshiu Marc.) was
constructed from young fruits and the profiles of expressed genes were analyzed.
The total mRNA was isolated from whole fruits including peel and pulp 30 days
after flowering. The full length ¢cDNA library was prepared from mature mRNAs
with both 5'cap and polyA tail, and total 2350 cDNA clones were obtained. The
partial sequences of these clones were determined by an automatic DNA sequencer,
and the average length of readable sequence of the cDNAs was 360 base pair.

The result of cluster analysis of these partial sequences with CAP3 sequence
assembly program showed that 662 clones were found to be singletons, and the
other 1688 clones were clustered into 145 contigs. Therefore the number of unigene
with unique sequence was 807. According to the homology search with BLASTX
against NCBI database, the 377 unigenes were highly homologous to known genes
and functions of the other 430 unigenes were unknown. Among the unknown 430
unigenes, 159 unigenes had homology with some peptides in NCBI database,
however the functions of the peptides were unknown. The other 271 unigenes had
no homology with any other peptide in NCBI database, therefore these seemed to
be novel genes expressed in young fruits of satsuma mandarin.

The functions of 294 unigenes among the 377 known genes were reported in
plants, while the other 83 unigenes had no matches to plant genes in GenBank
entries. When these known unigenes classified into 14 functional categories of
Arabidopsis thaliana as defined by MIPs Ortholog Database, the numbers of
unigenes related to "protein synthesis”, "metabolism”, "energy”, "cell rescue, defense,
cell death and ageing”, "transcription”, "protein destination”, "cellular organization”,
"cellular communication/signal transduction”, "transport facilitation”, "development”,

"cell growth, cell division and DNA synthesis”, "cellular biogenesis”, "cellular



transport and transport mechanisms”, "unclassified proteins” were 42, 35, 29, 23, 18,
17, 15, 12, 10, 7, 5, 5, 5, and 71, respectively.

The frequency of gene expression was analyzed on the basis of the number of
cDNA clone belong to each unigene. The most abundant class of genes expressed
in young fruits of satsuma mandarin was chitinase that is similar to two chitinase
genes In GenBank. The 171 clones of cDNA were homologous to two known
chitinase genes, which were categorized into 5 types according to the difference of
their base sequences. Miraculin and lectin were the other two highly expressed
genes. The 152 clones of cDNA were homologous to two classes of miraculins,
which were categorized into 7 types, and 99 cDNA clones were homologous to one
class of lectin gene, which were further categorized into 3 types. These three kinds
of highly expressed genes, chitinases, miraculins and lectin, seemed to play

important roles in early developmental stage of citrus fruits.

Key words: Citrus unshiu, young fruit, cDNA library, gene expression profile,

singleton, contig, unigene, chitinase, lectin, miraculin
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Figure 1. Plant materials used for cDNA library construction. (A) Mature
fruits of Nichin 1 Gou’ satsuma mandarin (C. unshiu Marc.). (B) Young

fruits used as a gene source which collected 30 days after flowering.
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2. cDNA o= 2] M=

cDNA #ho]Heg]= Figure 2014 Bz A 28 o= A#skich. WA s oA
8" A4 mRNA calf intestine phosphatase(CIP)Z 2@ ate] b AALA 7} obd A
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1. Treat with CIP to remove the 5° phosphate

MRNA m7G—p-p—p AAAAAAAAAA
cap  °F
Truncated mRNA PO4 AAAAAAAAAA

2. Treat with tobacco acid ptrophosphatase (TAP) to remove the 5° cap

TAP
MRNA  m7cp-p-ros AAAAAAAAAA
® cap)
Truncated mRNA

3. Ligate the RNA oligo to the 5’ end of mRNA
RNA ligase

AAAAAAAAAA

RNA oligo

4. Reverse—transcribe the ligated mRNA using oligo dT(N)36 primer

RNA oligo
AAAAAAAAAA
BN N B N N N N N Beeessnenntansnnssansnntaansnntansnnsnssnnnsnns TITITTITTTT-(\)36
Frist-strand cDNA «———— Reverse Transcriptase

5. Amplify using 5’end and 3’ end primer
5’end primer ——»

EmmmEE R e reaes TTTTTTTTTTT—NNNNNN—ANNNN)
-

AAAAAAAAAA

PCR
amplification

1

pCR4-TOPO
vector cloning

1

E.coli
transformation

1

Plating

1

Clone collection

Figure 2. Overall procedure to construct full length cDNA library.



§ pCR24-TOPOZ,
| 3957 bp

Figure 3. The structure of pCR4-TOPO vector map.
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I owE G7IAd AAREE AA ddste] S8 FEAVINEARE S8

FEAZIME ARE EUZ Ax F2S CAP3 Sequence Assembly Program
(http://pbil.univ-lyonl.fr/cap3) (Figure 4)< ©]&3te] 1§53} 3 & 1FH7 AL S 7}
A A A (unigene) & ¥4 8 tH(Huang ¥ Madan, 1999).

CAP3 =298 53 E 33 A7 INEES B T Z clustery AMEES
consensusM €= wgstA ®rt 1 A3 253 @ FHUAES consensusA €= contig
(contiguous) & FAstiar 1FsF HA &e FHAELS single sequence® singletons
P, metA EA4t A}t st 979 ES FASTA 2oz ¥3st & Figure 4

o o} o] JHEa “SUBMIT'HFE T2 contigs, single sequences, assembly

o

detailsel] i3t A& AAeH, FHAFe] dFiLo] AAYE o5 AE7Ee HA TH
HE #AE A= AEE 3 clusterZ2 F2LE A Y FHAE 543 unigene

& s,

CAP3 Sequence Assembly Program

BEE costribution to FRIL i Lyon, France

Enter yonr sequences ox FASTA format {ne more than 50 kh)
»CT-—-01-F-A01,abi fl
TOCASTTARACGLATTC GOCC TTHGAC ACTGAC ATGIAC THARIGAGTAG
BAAATRAAC ARRAATACCARGTACARATALS RAALFS AGTTAC TC AL
COTAAGC A TTC TTTAATCARACTTE TTOTTTTTTOACTCTARATTTTAT
TTTATTCCATTTTACAC TTTTTALGARTC AATC RAAGATGH. AGATGHIAL
G AGT R  AT TR A TAT T TE T TR TOTTATC TT RIS TOOTETT :I

SLIEMIT CLEAR |

Figure 4. CAP3 tool for clustering of cDNA clones to determine unigene.



AE unigened] e 7)%S FAHEY) Y] NCBI(http://www.nchinlm.nih.
gov/BLAST)2] BLASTX(Basic Local Region Alignment Search Tool) 2135 9]

&3kl Q7ML gt dMEAdR Feds TARSFATHR, 1995), (Joseph

Sy

2000), (Shabaan % 2003). BLASTX Z 213 A8 9H S Figure 59 Zo] 97144

AY P BH}uA e 97149S FASTA FHoz Ww

i
jin
)
ol
2

3CT==l1=F=A02 . @l -
TR G TAAC G GCATGACAGTGTCT T IIC LI I TR T T TIE DA TACTTAT
Jemch |ARTETTAATCATTTRATACLAC ARRAC RTTAGAATCTTALCAGGTCACTA
CCTCATOCCACTCATGTITAC ATCRGIAGTTOTTOR. TCAGTATACAGCR
AGAGAATGGAC ATCEAT TAR FAGGEARC GO TOACTC RARAT T TGOCAC T ﬂ

Choose &
P [TF!-".-"-IEL.‘-.TE 0 query - PROTEIN dalabase [blasi=) El

Zel subgequense From: | To:

Cleopss database | ar *rI

Qepstic godes | Standard (1) |

vov: (D ~ D

Figure 5. BLASTX tool for searching similarity sequence of unigenes to

GenBank protein database.
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e 4EAHS Bk fA49 J15e 1 fAAd U J5oE FYSHAn, F4

71eE duyulsoz  Udsdlon accession number, definition of putative

homologue, organism, matching percent, matching length ¥ E-valueo] W3 HHE

= =

S A AT Dirket Skinner, 2001), (Lei % 2001), (Dale 5 2002).

=

I gl | 1524066 reed |HP_200 035,11 espressad protein [Arabidop=is thal lanal

gi | £l dbj [BeASTES, gane_id (MM19. 1 2-unknoen orotein [Arabldopsls thall
gi [2155 PR urkrwpen  |Arabldopsis thallana)

g [ Aoani d db) [EWCAFES 1] unknoen protein [Arabidopsis thaliana]

gi (22T b [AR053549, T wnknown erotein [Aradidons s thal ianal

Lenath =

Score = BB, 2 bits (180). Edpect = Se-11
ldant It ies = 33/96 (568), Positiwes = 38/56 (67%). Gaes = 156 (15)

Frama = =3

(ery: 3596 GTGEDPGRFEODPT WP GHENGOMDLAHNYLRLDI NDOAFEDWEENBDENES -(H 252
G =0 ¥ 0FT+ |GHSWGD L +L LOINDOAFEDAEEM E-E- (W

Shict: 174 GEDOOWEWD ) SOSPT SV 1 GHENGDEGLNOPHLELDI NDORFEDWEENYWHESETETDH 229

Figure 6. An example of similarity search of a unigene sequence by

BLASTX.



m. 23 % 1

b

1. REX o229l MR

2727 vl el cDNA libraryE Al Zs7] 918k 5'-cap¥ polyA tails 7k
mature mRNAZ 78 ¢cDNAE AE A o=z s & Wy SFEYste] 4 dA &
B2 235070 ot ZHzbe] S8l Wi AVIAESE A dF VIR AI RS

WA skl dojl AA F8Y Hd FVIAEE 360 bp oo, HA FES
singleton¥} contig® ®F3I¥S W Ho G7IA L2 247 416, 534 bp °] A tHTable 1).
BEAnolz 23507 F&29 HH F7]4 Qo] singletond} contigd] BT F71A G E T}
t2 Z1E unigene YAl RS S A7IAAC] contig®l consensusAEE 1w
sl H o} wjAE 7] wZ o] Rt (Huang 2 Madan, 1999).

AEA ZA = 23507 29 97|49 F singleton¥ contig =, unigene 9HS Al
Bok7] el " A2 AVIAEe FES Al9stas AW o2 NCBI®] BLASTX
Tragor FEAsE A Tleses FAsSA FEE E4ZEAE UEWAGH

(Dirk$} Skinner, 2001), (Franco & 1995).

iy
ne

o

Table 1. Summary of 2350 clones in cDNA library of immature fruits of

satsuma mandarin

(unit : base)
Sequence length Average Maximum Minimum
Total 360 968 26
662 singleton of unigene 416 554 26
145 contig of unigene 534 1095 88
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2. Unigene?| &5

mRNAZ B 4% cDNA F£9 % mRNAS T/ Wk ofye} 54 {2zt
AAME o] meh depne BHEHE AR FRE ¢ AsiAe 23 9
< 71zl cDNA =9 unigene T5 %olof gttt 28jB 2 HA F8 235070 gt
HA7IMES CAP3 Z2I3¢ o2 clustering 3F%] unigenes A4Ha}+3] th(Huang ¥}
Madan, 1999). = A3}, 6627l singleton ©|QaL, YA 16687= 145709 contigE
HAsle Aoz el dA 28 T unigened 807/ E &2l ¥ A tHFigure 7).
SingletonS A3 FAHAAELS contigd FAAS FAA vF e oA AALE
FAREolgt & o, wekA ol FHAAES 274 sad e wso] 3l
of 71x2AQl thrtel] #est= FHAEClH & 4 A=l unigene®] ©F 82%7F o] 7]l
¥ = Aow eyt 28y contigE AT FAAELS 27 oo FEEC F
Exo] ZF2Y 9@ AEo]7] i singleton Bl =& $Fo 7 HAALE FAASo T
gt 4= 2t (Joseph & 2000). 122 2FU7F 1% A 9] unigene & 9F 18%°l
gt contigeE S SFEA MsIHAe ToF gy ddE fFHAAEold A7

= et

singleton

Unigene : 807 662

contig

145(1688)

Figure 7. Results of clustering the 2350 clones with CAP3 program.
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A unigene 807709 Ve FA8H7] 9ske] NCBI®l BLASTX Z2I7& ©]
&3to] GenBankoll 5 5% FHAETHS FEdS AR A, 66271 singleton
29171 ¢k 1457 contig & 86707} GenBankell %% 7|sco] ¢Hx FHdA=H} 454
ol = Aom FAMHC] JleE& FAY 4 AAT 1YL singleton T 13771
contig & 22/0= FAAE TFHo oy 7wol dHA AA ¥ FAAEHR Y
Aol e Aow HAMHEAI, 2 99 singleton 2347H¢} contig 377 o} 2 7HA]
GenBankell 525 #] 2 novel 3491 Ao 2AE A tHJoseph & 2000). whe}A]
80771 ¢] unigene T 7ls°ol FAHEE FAAE 3TN, AAA TEol FAHA B
FAazel Aol v Ao®m yEpd AL 1597 21831 GenBankel s5¥
o= A AEAHAE YHERRA &S AL 27170 ol AtH(Figure 8).

71%5°] 4% singleton 291709} contig 86702l 54 FAL A3t= 7242t Table 39}

4o e AT

drH o w s 5 E-value® B7beted 1 7S A7 AERY 254 o
2t} 2 Ao A= Table 20 A|AI8F E-valueE 7|22 A54 2 243490
I A3} singletone &F 70% =7 =2 AEAS UERYE BHE contigoll A= Wl
T ES AEAE UEhE 3ol FlFH
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No hits 662 singletons 145 contigs of 1688 clones
0 hi
found Putative No hits
234 function found
291 37(951)\
Putative
unknown function
; 683
unknown / protein 86(683)
protein 22(54)
137
A B

807 unigene of 2350 clones

No hits
found —_ Putative
271 function
\ 377
unknown
protein
159

Figure 8. Distribution of singletons, contigs and whole unigenes classified by
BLASTX progame of NCBI. (A) Singletons (B) Contigs (C) Whole unigenes

Table 2. Levels of homology of 377 putative function unigenes matched to

GenBank protein database

Levels of homology Singleton Contig Total
Strong(E-value < 10" 141° 49" | 78%663)° | 91" | 219%882)° | 58"
Good(E-value : 10 °~107) 59 20 5(13) 6 64(77) 17
Similar(E-value > 10°) 91 31 3(7) 3 94(101) 25
Total 291 100 86(683) 100 377(1060) 100

a : The number of unigene, b : Percentage, ¢ : The number of clone.

_13_



Table 3. Functions of 291 singletons matched to

Similarity to known plant gene in GenBank entries

GenBank protein database

photosystem I

temulentum

Accession . . . Matching | Macthing
Clone Definition of putative homologue Organism E-Value
number (%) | (Length)
. . X X Arabidopsis N
CT--02-F-N0O4.abl |NP_197415 [Aluminium-induced protein - like K 44 45 0.00085726
thaliana
CT--02-F-E22.ab1l [T09552 Annexin Medicago sativa 71 100 2.22E-33
CT--03-F-121.abl |BAA75306 |Anthocyanidin synthase Ipomoea batatas 38 119 4.68E-18
. L. . Arabidopsis _
CT--02-F-L10.abl [AAG50629 |AP2 domain containing protein RAP2.1 thali 72 50 7.43E-11
aliana
ATP synthase delta' chain, mitochondrial X X -
CT--01-F-I01l.abl |Q41000 Pisum sativum 82 44 5.86E-12
precursor
L. . . Arabidopsis N
CT--04-F-NO7.abl |NP_564761 |Auxin-induced protein, putative . 53 36 0.0272456
thaliana
.. . . Arabidopsis _ ~ ~
CT--05-F-B04.ab1 [NP_564761 |Auxin-induced protein, putative thali 47 58 6.85E-05
aliana
: . L . Arabidopsis
CT--04-F-D13.abl |AAB71969 |Highly similar to auxin-induced protein thali 38 58 0.00114426
aliana
_ . . . Arabidopsis
CT--02-F-P05.abl [NP_566239 |Auxin-regulated protein ) 74 42 2.74E-10
thaliana
) . . Arabidopsis _ _ _
CT--04-F-A18.abl |NP_566319 [Auxin-regulated protein K 95 43 4.51E-17
thaliana
_ . . . Arabidopsis _
CT--04-F-GO08.ab1 [NP_177904 |Avr9 elicitor response protein, putative thali 38 52 0.0534988
aliana
CT--07-F-All.abl |CAA65637 |Basic peroxidase homologue Allium cepa 94 17 0.0928019
CT--02-F-L06.abl |BAA82637 |Beta-tubulin Zinnia elegans 98 42 2.28E-18
o o Bis(5'-adenosyl)-triphosphatase-like: also similar |Arabidopsis » N
CT--03-F-008.ab1 |NP_200632 o R K 75 44 2.24E-12
to fragile histidine triad thaliana
Bis(5'-adenosyl)-triphosphatase-like; also similar |Arabidopsis _
CT--05-F-Cll.abl |NP_200632 L K K 55 33 0.0416569
to fragile histidine triad thaliana
. . . Stylosanthes N
CT--07-F-D21.abl |2119166A |Caffeic acid O-methyltransferase bumili 50 34 0.0928019
umilis
N Populus . - -
CT--03-F-M11.abl [Q43095 Caffeoyl-CoA-methyltransferase . 76 75 9.00E-25
tremuloides
_ i . |Arabidopsis
CT--02-F-C09.ab1 [NP_195131 |Caffeoyl-CoA O-methyltransferase - like protein thali 80 61 2.24E-21
aliana
. Malus x
CT--02-F-Al8.abl |P48976 Calmodulin X 43 58 2.13E-06
domestica
X . Arabidopsis
CT--01-F-C10.ab1 |NP_200991 |Carbonyl reductase - like protein . 41 79 2.09E-08
thaliana
CT--02-F-G17.abl |AAD17935 [Catalase Brassica juncea 84 43 6.25E-16
Chain A, reduced form of the H protein from . . _
CT--05-F-K22.ab1l |1DXMA R Pisum sativum 67 129  |3.00E-46
glycine decarboxylase complex
Sesbania
CT--07-F-D11.abl |CAA11226 |Chalcone reductase 56 111 1.09E-31
rostrata
CT--02-F-J24.abl |AAA33450 |Chaperonin 60 Zea mays 61 44 3.40E-09
) - Petroselinum ,
CT--02-F-J08.abl |AAD54934 |Chitinase precursor K 61 41 3.85E-10
crispum
Chlorophyll a/b-binding protein type I precursor |Lycopersicon
CT--05-F-G06.ab1 |S06329 - & protemn type Tp veopersie 86 56 |3.81E-20
(cab-6B) esculentum
Chl hyll a/b-bindi tein type I, Loli
CT--01-F-L08.abl |S47480 nlorophyll a/b-binding protein type o 89 85  [9.19E-41
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Chlorophyll a/b-binding protein 36,

Nicotiana

CT--07-F-F02.abl |P27494 63 52 8.09E-11
chloroplastprecursor tabacum
Chlorophyll a/b-binding protein 37, chloroplast . _ . .
CT--02-F-C24.ab1 |P12062 Petunia sp. 93 73 2.52E-35
precursor
CT--06-F-L04.abl |T02877 Probable chlorophyll a/b-binding protein Oryza sativa 59 61 5.48E-13
CT--02-F-N15.abl |CAC84491 |Putative chlorophyll a/b-binding protein type 4 Pinus pinaster 87 82 3.11E-38
. i i _ Chloroplast envelope membrane 70 kd heat Spinacia _ .
CT--02-F-G20.abl |P29357 . 82 45 7.19E-06
shock-related protein oleracea
. . Spinacia B
CT--02-F-C04.ab1 [0812296A |Chloroplast ribosomal protein 68 34 6.63E-05
oleracea
p . . _ . Arabidopsis N B
CT--07-F-K07.ab1 [NP_200902 |Cleavage stimulation factor 50K chain thali 85 27 3.18E-05
aliana
CT--05-F-P12.ab1 |AAK83035 |CTA (short chain alcohol dehydrogenase) Cucumis sativus 49 49 0.00013517
CT--01-F-J23.ab1 |[AAF64480 [Cysteine protease inhibitor Ipomoea batatas 77 31 7.72E-23
_ X . Arabidopsis _ _ _
CT--06-F-K03.ab1 [NP_565512 |Cysteine proteinase . 88 73 2.72E-35
thaliana
CT--05-F-H17.abl |AAK73138 |Cytochrome B5 Oryza sativa 53 19 1.72E-26
CT--06-F-G23.ab1 [AAG44132 |[Cytochrome P450 Pisum sativum 59 66 3.75E-17
. . Arabidopsis
CT--02-F-P12.abl [NP_200507 |Cytokinin oxidase . 49 112 4.89E-27
thaliana
CT--03-F-B20.ab1 [AAK70908 |[Cytoplasmic ribosomal protein .18 Oryza sativa 100 15 0.0949927
Spinacia i
CT--02-F-G12.ab1 |AAG24945 |Dehydroascorbate reductase 55 83 7.36E-21
oleracea
) ; _ Delta—aminolevulinic acid dehydratase (Alad), Arabidopsis _
CT--02-F-M03.ab1 |NP_175085 . - 75 91 2.81E-32
putative thaliana
CT--03-F-K18.ab1 |P42553 DNA-binding protein S1IFA Oryza sativa 68 74 0.0143173
N . . L. N Solanum .
CT--02-F-B17.ab1 [AAF91282 |[DNA-binding protein p24 60 52 2.64E-14
tuberosum
. Lo . Arabidopsis _ _
CT--06-F-M02.ab1 |[NP_181718 [Putative DNA binding protein ) 45 60 2.83E-07
thaliana
CT--03-F-004.ab1 [T01643 Dnal protein homolog ZMDJ1 Zea mays 55 64 1.71E-09
CT--01-F-HO05.ab1 [AAF42981 [Elongation factor 1 alpha Zea mays 98 129 1.00E-68
a N . Lilium A A
CT--01-F-B21.abl |AAD27590 |Elongation factor 1 alpha 1 . 100 29 3.23E-09
longiflorum
_ X Lilium
CT--05-F-006.ab1 [AAD56019 [Elongation factor 1 alpha 2 X 90 21 8.03E-23
longiflorum
CT--04-F-B13.abl |[NP_568375 |Elongation factor 1B alpha-subunit Brassica juncea 83 72 2.29E-28
. . Arabidopsis . »
CT--03-F-011.abl [NP_196772 |Elongation factor 1B alpha-subunit . 83 69 3.44E-25
thaliana
, - . Nicotiana
CT--03-F-M23.ab1 [P08252 Endochitinase A precursor (CHN-A) tah 44 39 7.40E-28
abacum
Hordeum
CT--02-F-D16.ab1 [CAA62847 |Endoxyloglucan transferase vulgare subsp. 79 122 3.00E-58
Vulgare
Hordeum
CT--01-F-P09.abl |CAA62847 |Endoxyloglucan transferase vulgare subsp. 74 81 2.93E-34
vulgare
Arabidopsis
CT--05-F-M12.ab1 |AAM12985 |Enolase (2-phospho-D-glycerate hydroylase) thali 81 98 4.20E-38
aliana
X Petunia x
CT--03-F-H24.ab1l |[AAA33708 |Ethylene-forming enzyme hybrid 96 23 3.04E-23
ybrida
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Arabidopsis

CT--02-F-105.abl [NP_191721 |Exonuclease RRP41 . 80 25 0.00113106
thaliana
. L Arabidopsis
CT--06-F-H02.ab1 |BAB01698 |Extensin protein-like . 38 58 0.0159729
thaliana
CT--01-F-F03.abl |AAL35979 |Extensin protein-like Cucumis sativus 73 22 0.00403855
. B Arabidopsis
CT--03-F-D18.abl |NP_564150 |F-box protein family . 79 77 1.72E-31
thaliana
. Raphanus _
CT--01-F-E20.abl |JX0082 Ferredoxin . 82 28 2.91E-07
sativus
7 . . . Arabidopsis _
CT--07-F-A23.ab1 [NP_196845 |FKBP-type peptidyl-prolyl cis—trans isomerase thali 93 15 1.06E-23
aliana
Flavonol 3-O-glucosyltransferase 1(UDP-glucose |Manihot N N
CT--07-F-F13.abl |Q40284 . 47 116 9.23E-16
flavonoid 3-O-glucosyltransferase 1) esculenta
o Fructose-bisphosphate aldolase, cytoplasmic . ) .
CT--01-F-I16.abl |P17784 X Oryza sativa 78 50 7.24E-16
isozyme
CT--03-F-H21.ab1l |Q40671 G2/mitotic-specific cyclin 2 (B-like cyclin) Oryza sativa 60 92 4.14E-26
R . i Arabidopsis
CT--07-F-E10.ab1 |NP_188312 |GATA zinc finger protein thali 69 36 0.0002248
aliana
. : . Arabidopsis
CT--07-F-El2.abl |NP_188312 |GATA zinc finger protein K 69 36 0.00034078
thaliana
CT--01-F-J14.abl |BAB82463 |Geranylgeranyl pyrophosphate synthase Gentiana lutea 50 46 0.00039464
] . . Arabidopsis . .
CT--07-F-006.ab1 |P46689 Gibberellin-regulated protein 1 precursor thali 65 62 5.79E-20
aliana
B Nicotiana _
CT--04-F-E10.abl |BAB88935 |Glucosyltransferase NTGT2 37 100 |7.57E-12
tabacum
. Glyceraldehyde 3-phosphate dehydrogenase, Hordeum .
CT--05-F-120.abl |P26517 ] 83 126 1.00E-56
cytosolic vulgare
) _ Glyoxalase I, putative (lactoylglutathione lyase); Arabidopsis . _
CT--02-F-H10.abl |NP_176896 X K 69 35 9.39E-09
protein thaliana
L . Arabidopsis . _
CT--02-F-021.abl |NP_197501 |GTP binding nuclear protein RAN-1 thali 99 128 5.00E-74
aliana
Lo . Nicotiana
CT--06-F-P02.abl |P41918 GTP binding nuclear protein RAN-A1 100 36 0.00098084
tabacum
Cichorium
. L . intybus x
CT--06-F-C22.ab1 |CAC24475 |GTP binding protein . . 92 73 1.29E-32
Cichorium
endivia
CT--06-F-N04.abl |CAC10213 |GTP binding protein Cicer arietinum 83 18 0.065829
L R Arabidopsis _
CT--05-F-A24.abl [NP_190377 |Heat shock protein-like protein ) 49 49 5.03E-09
thaliana
CT--07-F-124.ab1 |065759 Histone H2A Cicer arietinum 93 76 8.11E-23
_ _ ) Arabidopsis _
CT--07-F-N15.abl |AAA56904 |Homeobox protein . 46 114 9.73E-12
thaliana
CT--04-F-B04.ab1 [NP_195493 |[Homeobox protein HAT22 Brassica juncea 39 127 2.28E-08
CT--05-F-K11l.abl [AAG22540 |Homocysteine S—methyltransferase-4 Zea mays 61 28 0.0001532
. Arabidopsis _
CT--01-F-L21.abl |NP_181838 |3-Isopropylmalate dehydratase, small subunit thali 83 29 1.30E-05
aliana
CT--06-F-B17.abl |AAK37825 |Laccase Pinus taeda 80 83 1.65E-37
CT--02-F-M20.ab1 |T0O8071 L-ascorbate peroxidase Brassica juncea 92 63 8.35E-17
CT--02-F-F06.ab1 [T09283 Late embryonic abundant protein EMB3 Picea glauca 44 55 0.0160846
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Leucine-rich repeat transmembrane protein

Arabidopsis

CT--04-F-F12.abl |NP_181196 | . K X 76 29 2.26E-06
kinase, putative thaliana
_ . . Arabidopsis __ _
CT--01-F-MO03.abl [AAD28769 |Lhcb2 protein (type II LHC II antenna protein) thali 75 137 1.00E-51
aliana
. . . . . Arabidopsis
CT--04-F-N10.abl [NP_175137 |Light-harvesting complex protein thali 40 110 2.69E-09
haliana
. . R Lycopersicon . . _
CT--06-F-119.abl1 |[AABO07487 |Lipid transfer protein 2 . 63 56 6.51E-13
pennellii
- X Arabidopsis _
CT--04-F-123.abl [CAA67022 |[LMW heat shock protein . 43 80 1.76E-14
thaliana
MADS box protein — MADS-box transcription ) X .
CT--01-F-NO4.abl |T06543 Pisum sativum 88 144 5.00E-66
factor
. Malus x L -
CT--02-F-M10.abl |AAC83170 |MADS box protein 2 X 55 29 0.00253247
domestica
» X Petroselinum .
CT--01-F-F1l.abl |P42754 Mannitol dehydrogenase K 54 68 1.28E-11
crispum
X o . Prunus .
CT--04-F-016.ab1 |AAB88276 |Metallothionein-like protein A 59 39 0.00074651
armeniaca
2C-methyl-D-erythritol 2,4-cyclodiphosphate Catharanthus
CT--01-F-D14.abl |AAF65155 88 26 4.11E-06
synthase roseus
CT--06-F-AOl.abl |P49387 Mitochondrial ribosomal protein S14 Brassica napus 63 94 3.68E-27
- . . S . Arabidopsis N i B
CT--02-F-MO07.ab1l |NP_198160 |Mitogen activated protein kinase - like thali 36 85 1.13E-05
haliana
, NADH dehydrogenase (ubiquinone) chain TYKY.2 [Solanum . »
CT--04-F-M03.abl |S52385 94 17 0.0667705
precursor tuberosum
N e e . Nicotiana - _
CT--02-F-G03.ab1 |Q03461 Nonspecific lipid-transfer protein 2 precursor 65 40 1.09E-07
tabacum
CT--04-F-Al4.abl |Q42615 Nonspecific lipid-transfer protein 3 precursor Brassica napus 66 38 5.25E-07
_|6.1 kda nuclear-encoded photosystem II reaction |Spinacia _
CT--05-F-Ell.abl [AAB34895 . 89 18 0.0686874
center subunit oleracea
N N-ydroxycinnamoyl/benzoyltransferase -like Arabidopsis _
CT--04-F-E21.abl |NP_568587 R K 34 138 |2.17E-15
protein thaliana
. . . Arabidopsis
CT--07-F-N19.abl |NP_177667 |Ornithine carbamoyltransferase precursor thali 49 84 1.94E-11
aliana
CT--04-F-E23.ab1 |AAB66888 |2-Oxoglutarate/malate translocator Oryza sativa 84 37 5.99E-12
CT--02-F-B05.abl |CAC41364 |3-Oxyacyl-lacyl carrier protein] reductase Brassica napus 75 32 9.26E-07
. Oxygen-evolving enhancer protein 2, chloroplast |Fritillaria __ _ .
CT--01-F-Al5.abl |049080 . 75 97 4.52E-35
precursor agrestis
L R Nicotiana
CT--07-F-M23.ab1l |AAF98368 |Patatin-like protein 1 54 59 4.83E-11
tabacum
Populus
N . balsamifera _ _
CT--07-F-B0Ol.abl |CAA66036 |Peroxidase 53 36 0.0549691
subsp.
trichocarpa
_ . X . . Pennisetum _
CT--05-F-D11.abl [AAK15505 [Phosphate-induced protein 1-like protein i 44 84 1.38E-05
ciliare
_ Phospho-2-dehydro-3-deoxyheptonate aldolase |Lycopersicon
CT--07-F-122.abl |P37216 88 32 2.02E-09
2, chloroplast precursor esculentum
. X Nicotiana . _
CT--04-F-G18.abl [Q42961 Phosphoglycerate kinase, chloroplast precursor 60 15 2.03E-40
tabacum
o Phosphoprotein phosphatase 2A-alpha catalytic Arabidopsis _ .
CT--02-F-P09.abl |S31163 . K 95 118 1.00E-60
chain thaliana
CT--02-F-022.ab1l |P42051 Photosystem I reaction center subunit X Cucumis sativus 82 11 0.00654374
_ Photosystem II 10 kDa polypeptide, chloroplast Hordeum
CT--07-F-C05.ab1 |Q40070 81 67 3.39E-20
precursor vulgare
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.. Phaseolus B
CT--02-F-006.ab1 [CAD28673 [Phytohemagglutinin . 47 30 5.17E-07
vulgaris
. . - L . Arabidopsis
CT--06-F-G17.abl [AAB65787 |Plasma membrane intrinsic protein thali 90 63 1.84E-28
haliana
. L . . Arabidopsis N o
CT--04-F-L14.abl |NP_171668 |Plasma membrane intrinsic protein lc, putative thali 91 35 4.65E-14
aliana
T Q A . Pyrus -
CT--07-F-B18.abl |[BAB40143 [Plasma membrane intrinsic protein 2-2 . 55 51 3.11E-06
communis
- . Lycopersicon _ B
CT--04-F-J16.abl |S34285 Polyubiquitin 100 76 5.66E-36
esculentum
N PRH26 (similar to microbial PAPS reductase; Arabidopsis _ o
CT--04-F-G15.abl |AAC49562 | . . . . . X K 73 45 5.05E-12
similar to Thioredoxin-type protein family) thaliana
. X Arabidopsis N _
CT--01-F-G24.ab1 |[G71438 Probable Clp proteinase . 63 27 0.0544056
thaliana
- Capsicum .
CT--06-F-P04.abl |CAD10376 |Profilin 86 44 1.62E-16
annuum
. . . . Arabidopsis
CT--03-F-123.ab1 [BABO8607 [Proline-rich protein APG-like . 46 101 1.02E-19
thaliana
_ ) Lycopersicon
CT--06-F-E03.abl |S57271 14-3-3 Protein homolog BLT3 78 18 4.29E-14
esculentum
CT--02-F-NO5.ab1 |CAA72362 |Protein kinase CK2, alpha subunit Zea mays 64 25 0.0831063
. . B . Arabidopsis _
CT--02-F-019.ab1 |[T50783 Protein phosphatase 2C-like protein thali 40 47 0.00607503
aliana
] Arabidopsis
CT--04-F-124.ab1 |NP_182234 |Putative alcohol dehydrogenase thali 46 104 2.47E-22
aliana
- A e o . Nicotiana o
CT--03-F-108.abl [CAC43326 |Putative betab proteasome subunit 94 16 0.0123156
tabacum
v | ] ; Arabidopsis N .
CT--02-F-C22.ab1 [NP_187719 |Putative disease resistance protein NI 41 56 0.00626622
aliana
CT--03-F-J08.abl |AAL26574 |Putative fructokinase [ Oryza sativa 65 96 1.40E-30
CT--04-F-HO06.ab1 |AAL26574 |Putative fructokinase I Oryza sativa 60 106 1.73E-32
. R . Sporobolus ~ _ ~
CT--02-F-P10.abl |CAB61841 |Putative gamma tonoplast intrinsic protein X 45 55 9.58E-07
stapfianus
CT--02-F-E02.ab1l [AAK98534 [Putative glutathione S—transferase OsGSTT1 Oryza sativa 38 50 6.91E-05
) . L. X ) Arabidopsis » )
CT--03-F-C09.ab1 |AAF71798 |Similar to glutathione S—transferase . 55 62 1.02E-13
thaliana
CT--01-F-L10.abl [AAK52546 |Putative NADPH-dependent oxidoreductase Oryza sativa 56 73 8.83E-17
. . X . Arabidopsis __ L
CT--06-F-G11.abl |NP_180906 |Putative NAM (no apical meristem) protein thali 43 75 0.00013579
aliana
. . X . Arabidopsis .
CT--01-F-017.abl |NP_174009 |Putative NAM (no apical meristem) protein thali 52 111 6.81E-27
aliana
- . . Arabidopsis .
CT--01-F-H24.ab1l |[NP_565905 |Putative phospholipase a 38 89 2.65E-09
thaliana
. Putative P-protein: chorismate mutase, Arabidopsis
CT--06-F-B05.abl |NP_187420 K 64 33 0.00075917
prephenate dehydratase thaliana
~ATRE . . . Phleum
CT--03-F-H15.abl |CAB56294 |Putative protein translation factor 91 91 2.84E-43
pratense
CT--01-F-006.ab1 [AAL83632 [Putative Ran binding protein Oryza sativa 76 29 0.00217202
. . . L Arabidopsis
CT--03-F-B09.ab1 [NP_179509 |Putative receptor-like protein kinase thali 38 42 0.0626907
haliana
CT--01-F-Al2.abl1 |[AAK63884 |Putative thaumatin-like protein Oryza sativa 53 120 1.12E-31
CT--01-F-L22.ab1 |BAB63833 |Putative tonoplast membrane integral protein Oryza sativa 77 87 8.88E-35
- N N . Arabidopsis _ _ N
CT--02-F-B06.abl [NP_566041 |Putative transketolase precursor 76 37 1.95E-09

thaliana
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- . . Arabidopsis _ _
CT--07-F-J05.ab1 [NP_191551 |Rab GDP dissociation inhibitor . 79 52 3.00E-52
thaliana
CT--04-F-C08.ab1 [CAA98160 |RABIC (GTP-binding protein) Lotus japonicus 84 67 1.04E-25
. - . . N R Arabidopsis
CT--07-F-G16.ab1 [T49039 Response regulator-like protein . 64 42 9.72E-09
thaliana
B . Triticum »
CT--05-F-C09.ab1 [CAA77237 |Reversibly glycosylated polypeptide . 81 32 5.82E-09
aestivum
B . . Arabidopsis
CT--07-F-E24.ab1 [JQ2244 Ribosomal protein L10.e, cytosolic . 70 81 6.94E-26
thaliana
. . I Arabidopsis _ B
CT--07-F-P21.abl [NP_196512 |Ribosomal protein S15-like . 96 67 6.95E-32
thaliana
. . Catharanthus _
CT--04-F-D22.ab1 [JQ0939 Ribosomal protein S3a 93 55 3.12E-22
roseus
CT--03-F-K13.abl [AAG02240 |Ribosomal protein s6 RPS6-2 Zea mays 83 60 1.01E-10
X . Solanum
CT--05-F-001.abl |P46300 40S Ribosomal protein S4 89 75 2.42E-34
tuberosum
. I . X Hordeum
CT--03-F-E06.abl |P35266 60S ribosomal protein L17-1 93 30 9.97E-10
vulgare
CT--03-F-NO4.ab1 [AAK92638 [Putative 40S Ribosomal protein Oryza sativa 50 116 1.83E-26
L . . . Arabidopsis . ) »
CT--05-F-C12.abl |NP_174754 |Putative 60S ribosomal protein (fragment) thali 76 42 5.62E-07
aliana
CT--05-F-109.abl [AAF02470 |Putative 60S ribosomal protein L13a Picea abies 75 24 0.0354649
CT--02-F-P20.abl |BAB63895 |Putative 60S ribosomal protein L23A Oryza sativa 91 69 1.91E-19
- . . e Arabidopsis B ~ ~
CT--01-F-K23.abl |AAB86513 |Putative ribosomal protein S4 thali 85 61 8.45E-25
aliana
CT--05-F-F14.abl |AAC78103 |Rieske Fe-S precursor protein Oryza sativa 67 132 6.47E-42
_ |S—adenosyl-methionine Nicotiana _
CT--03-F-G10.ab1 |AAC35787 76 37 2.34E-09
cycloartenol-C24-methyltransferase tabacum
CT--02-F-A02.abl |AAF06347 |SCUTLZ2 (thaumatin-like protein) Vitis vinifera 43 72 7.13E-13
CT--02-F-G19.abl |AAF06347 |SCUTLZ2 (thaumatin-like protein) Vitis vinifera 45 73 1.86E-14
. Avicennia _ -
CT--04-F-Cl4.ab1 [BAB16317 |Secretory peroxidase K 85 101 5.00E-46
marina
. Arabidopsis
CT--04-F-G06.ab1 [CAA56913 |[Serine O-acetyltransferase ) 74 99 1.98E-36
thaliana
. . . e . . . Arabidopsis B
CT--07-F-L24.abl |NP_200394 |Serine/threonine-specific kinase like protein thali 30 46 1.60E-05
aliana
_ . Lycopersicon _ o
CT--01-F-F17.abl [AAG41892 [Sesquiterpene synthase 2 N 53 105 3.75E-24
hirsutum
Similar to mitochondrial NAD-dependent malate Arabidopsis .
CT--02-F-I12.abl |AAF69549 . 58 38 0.00034078
dehydrogenase emb thaliana
. . R Arabidopsis N
CT--05-F-All.abl [NP_181934 |Similar to late embryogenesis abundant proteins thali 89 27 2.79E-06
aliana
) » X B ) Arabidopsis . )
CT--02-F-H02.ab1 [A47557 S-like ribonuclease RNS2 . 56 34 0.00488481
thaliana
B . Arabidopsis _
CT--05-F-El12.abl |NP_194260 |SRG1-like protein . 38 45 0.0215799
thaliana
- . o . Arabidopsis _
CT--04-F-H24.ab1 |NP_190710 |Strictosidine synthase-related; protein thali 27 97 0.0734244
aliana
e . Arabidopsis B
CT--03-F-MO08.ab1 [T48553 Subtilisin-like proteinase homolog F14F18.110 thali 35 99 8.13E-08
aliana
CT--04-F-D03.abl |P28756 Superoxide dismutase [Cu-Zn] 1 Oryza sativa 87 82 1.09E-29
. . Arabidopsis _
CT--02-F-H21.ab1 |P21276 Superoxide dismutase [Fel, chloroplast precursor thali 78 40 3.23E-12
aliana
. L . Arabidopsis _ =
CT--04-F-J11l.abl [NP_190998 |Synaptobrevin-like protein ) 58 92 7.66E-28
thaliana
o oo . . Arabidopsis
CT--04-F-1L02.abl [AAL62392 [Putative synaptobrevin 60 48 0.0126318

thaliana
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CT--07-F-F21.abl |BAB86895 |Syringolide-induced protein Glycine max 36 56 6.32E-07
< . . . Arabidopsis ~ ~
CT--01-F-010.abl |AAF24589 |T19E23.15(similar to 60S ribosomal protein L21) thali 86 28 5.26E-05
haliana
CT--07-F-1L22.abl |BAA06461 |TEDS3 (vascular cell-specific gene) Zinnia elegans 37 70 0.00621631
. N Thiazole biosynthetic enzyme 1-2, chloroplast
CT--01-F-M24.abl |Q41739 Zea mays 91 33 1.73E-10
precursor
~ TIM17(component of the mitochondrial inner Arabidopsis
CT--01-F-N23.abl |AAF03749 R . 70 30 0.00129494
membrane pre-protein translocase) thaliana
Toc34-2 protein(a component of the protein .
CT--06-F-021.abl |CAB77551 Zea mays 43 63 1.38E-05
translocon at the outer envelope of chloroplast)
CT--01-F-D04.abl |AAF75773 |Transcription factor CMB Cucumis sativus 60 40 1.22E-07
- . Arabidopsis
CT--04-F-002.ab1 |NP_177078 |Transcription factor CRC . 32 139 7.32E-14
thaliana
- L Nicotiana B
CT--01-F-F19.abl |S52021 Translation initiation factor 93 41 2.43E-15
tabacum
CT--03-F-H12.ab1 |P48493 Triosephosphate isomerase, cytosolic Lactuca sativa 77 79 1.52E-28
. . . Stellaria i
CT--05-F-C23.abl |P48497 Triosephosphate isomerase, cytosolic K 89 18 0.0673982
longipes
CT--01-F-F21l.abl |[Q02245 Tubulin alpha—-5 chain Zea mays 100 25 2.99E-07
] Arabidopsis -
CT--04-F-E12.ab1l [NP_563945 |Tumor suppressor, putative . 75 61 3.20E-22
thaliana
CT--01-F-Gl4.ab1 [AAB88617 |Ubiquitin conjugating enzyme Zea mays 94 50 1.22E-21
_ A Fall Arabidopsis _
CT--07-F-El4.ab1l |[T05515 Ubiquitin—activating enzyme homolog Tl 52 31 0.00228219
aliana
- = . . - Arabidopsis _
CT--04-F-103.abl [AAK82529 |Ubiquitin-conjugating enzyme E2-17 kd thali 90 146 2.00E-74
aliana
N . e . . Arabidopsis
CT--06-F-J12.ab1 [NP_568004 |Ubiquitin-conjugating enzyme E2-17 kd thali 78 23 0.00180543
aliana
5 . e . . i Triticum
CT--07-F-D23.ab1 |P25868 Ubiquitin—conjugating enzyme E2-20 kDa . 80 51 7.43E-17
aestivum
Mesembryanthe
CT--01-F-011.abl |[AAD51109 |Ubiquitin-conjugating enzyme UBC2 mum 97 95 7.00E-51
crystallinum
Unnamed protein product~Similar to Zea mays . _
CT--06-F-E04.abl |BAA92988 . . Oryza sativa 62 99 1.87E-10
acidic ribosomal protein
CT--01-F-C14.ab1 [Q39437 Vacuolar ATP synthase 16 kDa proteolipid subunit |Beta vulgaris 100 28 3.52E-07
. .. |Gossypium - = am
CT--03-F-N24.abl [Q43434 Vacuolar ATP synthase 16 kDa proteolipid subunit | . 95 101 5.67E-27
hirsutum
X Avicennia .
CT--03-F-L05.abl |AAKO01292 |Vacuolar ATPase subunit ¢ K 98 65 8.93E-21
marina
R o . Arabidopsis _ _
CT--03-F-P13.abl |[NP_194325 |V-ATPase G-subunit like protein thali 45 55 4.06E-06
aliana
. . i Arabidopsis _
CT--02-F-1L08.ab1 [NP_568454 |Vegetative storage protein Vsp2 thali 48 61 1.15E-09
haliana
CT--04-F-L11l.abl |AAD56652 [Voltage-dependent anion channel protein 1b Zea mays 80 71 2.27E-26
Arabidopsis _
CT--03-F-F04.abl [NP_568859 [Xyloglucan endotransglycosylase thali 59 98 9.22E-26
aliana
. Arabidopsis _
CT--01-F-021.abl [NP_196891 |Xyloglucan endotransglycosylase thali 47 95 3.44E-18
haliana
CT--02-F-N14.abl |BAA33203 |Zinc finger protein Oryza sativa 42 90 2.78E-10
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Similarity to known genes of other organisms in GenBank entries except plant

sapiens(M)

Accession L . . Matching | Macthing
Clone Definition of putative homologue Organism E-Value
number (%) | (Length)
Hom
CT--01-F-A20.ab1 |NP_060624 |ASF1 anti-silencing function 1 homolog B ,0 73 11 4.35E-16
sapiens(M)
. . s ATP-citrate (pro-S-)-lyase (Citrate cleavage Homo
CT--04-F-GOl.abl [P53396 X 42 120 |9.70E-17
enzyme) sapiens(M)
nucleomorph
CT--03-F-C22.ab1 |NP_113273 |ATP-dependent Clp protease proteolytic subunit |Guillardiatheta 45 38 0.028845
(®)]
chloroplast
CT--05-F-011.abl |NP_045839 |ATP-dependent Clp protease proteolytic subunit |Chlorella 68 19 1.72E-06
vulgaris(0O)
- - Drosophila
CT--03-F-H16.ab1l [AAL77025 |Bicoid 50 32 0.0928019
melanogaster(l)
_ Drosophila
CT--04-F-1.04.ab1l |NP_511133 |Cacophony CG1522-PA 50 32 0.0416569
melanogaster()
- . Mycobacterium
CT--02-F-F15.ab1 (086017 10 kDa chaperonin i 46 71 9.55E-11
avium(O)
N Drosophila ~
CT--06-F-B24.abl [AAF54141 |CG3027 gene product 50 105 |4.01E-21
melanogaster(l)
- Drosophila N
CT--04-F-HO4.ab1l [AAF56959 |CG7808 gene product 68 53 2.33E-15
melanogaster(l)
a Drosophila .
CT--05-F-P20.abl [XP_081632 |CG7891(G-alpha) 65 74 4.95E-24
melanogaster(l)
CT--06-F-D04.ab1 Q28104 Coatomer epsilon subunit(epsilon—coat protein) Bos taurus(M) 43 99 1.09E-10
. . Homo
CT--02-F-1.22.ab1 |AAH20803 |Developmentally regulated GTP binding protein 1 . 71 28 2.28E-05
sapiens(M)
Dihydrolipoamide succinyltransferase component n
mo
CT--07-F-015.ab1 |P36957 of 2-oxoglutarate dehydrogenase complex, © . 83 41 1.43E-12
. . sapiens(M)
mitochondrial precursor
" . . Homo .
CT--01-F-H18.ab1l |NP_002687 |DNA directed RNA polymerase II polypeptide G A 30 116 1.04E-06
sapiens(M)
Vaccinia
CT--03-F-024.ab1 |NP_063678 [dUTP pyrophosphatase irus(0) 59 29 0.0163833
virus
. .. Plasmodium
CT--07-F-M24.abl [P33948 ER lumen protein retaining receptor . 49 47 0.051605
falciparum(O)
. Drosophila
CT--05-F-F12.ab1l |NP_524728 |Eukaryotic initiation factor 1A 79 47 1.37E-14
melanogaster(l)
- N - F-box and leucine-rich repeat protein 5, isoform |Homo
CT--06-F-D22.ab1l |NP_036293 R _ X 27 84 0.00038874
1; F-box protein FBL5 sapiens(M)
L . Drosophila
CT--04-F-N24.ab1 |NP_524364 |FK506-binding protein 1 40 86 3.24E-07
melanogaster(l)
s . Homo
CT--02-F-F23.ab1l [NP_004823 |Glutathione-S-transferase like A 36 109 7.43E-11
sapiens(M)
; ) } H+ —transporting ATP synthase, epsilon chain
CT--03-F-L18.abl |[PWBOE Bos taurus(M) 51 35 0.00075917
precursor
Homology to E. coli .14 and rat L.23; Saccharomyces _
CT--05-F-Al5.abl [NP_009466 X . X . 79 33 7.32E-10
Rpl23ap(cytosolic large ribosomal subunit) cerevisiae(O)
L . . Homo
CT--03-F-K12.abl [CAA70574 |Huntingtin interacting protein 34 87 2.19E-05




continued from previous page.

Salmonella
(3R)-Hydroxymuyristol acyl carrier protein enterica subsp.
CT--01-F-0O14.abl |[NP_454834 . 42 57 1.38E-07
dehydrase enterica serovar
Typhi(0)
L . . . . Ochlerotatus . . .
CT--06-F-N15.ab1l |AAL46972 |Inhibitor of apotosis protein 1-like protein . 46 46 6.64E-05
triseriatus(l)
___ |Interferon gamma inducible protein 30; lysosomal |Mus _
CT--06-F-120.abl [NP_075552 | . 40 42 0.00071338
thiol reductase IP30 precursor musculus(M)
uncultured
CT--01-F-I17.abl |AAG53590 |7-Keto—-8-amino-pelargonic acid synthetase bacterium 41 96 3.46E-09
pCosAS1(0)
CT--06-F-B04.abl |AAD34210 [LIM domain interacting RING finger protein Gallus gallus(A) 43 53 4.02E-08
. A Niemann Pick Type C Gene corresponding to Saccharomyces
CT--04-F-L22.abl |NP_010237 . L. 25 103 [0.00075917
complementation group 2 cerevisiae(O)
__ . |Nitrilase and fragile histidine triad fusion protein |Caenorhabditis
CT--04-F-K21l.abl [NP_499556 | 54 109 |5.06E-28
NitFhiT 1 elegans(N)
. A o N-terminal acetyltransferase complex ARD1 Leishmania .
CT--01-F-G23.ab1l [Q05885 . X 61 36 0.00017185
subunit homolog donovani(O)
o _ N Synechocystis _
CT--02-F-L12.ab1 |NP_441457 |Pentose-5-phosphate-3-epimerase 67 66 1.29E-19
sp. PCC6803(0)
. . . Plasmodium
CT--07-F-E02.abl [AAC47174 |PfMPC (Mitochondrial phosphate carrier) . 51 49 4.19E-08
falciparum (O)
Mus
CT--07-F-P22.ab1l |NP_079672 |6-Phosphogluconolactonase 30 70 3.18E-09
musculus(M)
Homo
CT--03-F-101.ab1 |NP_036220 |[6-Phosphogluconolactonase . 35 74 1.05E-07
sapiens(M)
. Photosystem I reaction center subunit V, Chlamydomonas
CT--07-F-D12.abl [P14224 . . 54 28 0.00265988
chloroplast precursor einhardtii(O)

. . Potassium voltage-gated channel, shaker-related |Mus I
CT--04-F-F17.abl |NP_034728 X 47 75 6.85E-12
subfamily, beta member 2 musculus(M)

. . .. |Predicted CDS, putative plasma membrane protein|Caenorhabditis .
CT--01-F-G12.ab1l |NP_502933 . 32 69 0.0371207
family member elegans(N)
. . X Leishmania i
CT--03-F-P04.abl |CAB97806 |Probable mRNA cleavage factor i 25 Kd subunit i0r(0) 32 71 0.0186989
major
. o Mycobacterium
. purM(probable 5'-phosphoribosyl-5-aminoimidazole X
CT--01-F-L15.abl |NP_215324 tuberculosis 56 27 0.0183145
synthetase)
H37Rv(0)
Salmonella
CT--07-F-A08.ab1 [NP_461925 |Putative aldo/keto reductase typhimurium 40 68 6.27E-08
LT2(0)
CT--02-F-023.abl |CAB69802 |Putative cell wall hydrolase Bacillus cereus 39 54 0.0534988
_ . R . R Homo
CT--04-F-G0O4.ab1l [AAB50849 [Putative Rab5-interacting protein A 41 46 0.0111451
sapiens(M)
. N . . I . . Caenorhabditis
CT--01-F-A02.abl [NP_490877 |Q/N-rich domain Prion like protein PQN-88 30 84 0.00991388
elegans(N)
. _ Receptor Mediated Endocytosis 1 isoform 1, Caenorhabditis o
CT--06-F-L18.abl |NP_504590 . K K 45 64 1.37E-09
required for endocytic recycling elegans(N)
. Saccharomyces
CT--02-F-F20.ab1l |NP_010186 |Regulatory Particle Non-ATPase 52 86 4.26E-19

cerevisiae (O)
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Hom:
CT--07-F-B16.abl |NP_000980 |Ribosomal protein L30: 60S ribosomal protein L30 | 74 98 [6.82E-39
sapiens(M)
Culex pipiens
CT--02-F-N09.ab1 |[AAF78063 |Ribsomal protein S29 quinquefasciatus 63 54 4.95E-15
[0}
. . Prochlorococcus
CT--07-F-P0l.abl [007828 30S ribosomal protein S9 . 52 62 1.75E-08
marinus(0)
. N . Ambystoma .
CT--01-F-NO06.ab1 |P79891 40S ribosomal protein S3 ; 90 126 1.00E-56
mexicanum (R)
CT--04-F-P16.abl [P47836 40S ribosomal protein S4 Gallus gallus(A) 63 57 2.00E-48
X i Synechococcus
CT--04-F-A05.ab1 |P25904 50S ribosomal protein 1.9 50 28 0.0698716
elongatus(O)
. . Encephalitozoon N
CT--03-F-Al19.abl |NP_597327 |60S ribosomal protein L12 . 58 45 2.61E-09
cuniculi(O)
Schizosaccharo
CT--02-F-C23.ab1 |Q9USX4 60S ribosomal protein L33-A (L37A) myces pombe 53 94 3.87E-24
(®)]
Schizosaccharo
CT--04-F-DO0O1.abl |NP_595300 |60s ribosomal protein 138 myces pombe 58 74 7.31E-17
0)
. . Candida
CT--02-F-P18.ab1 |Q00477 60S ribosomal protein L.44 P 78 104 1.21E-43
maltosa(0)
_ L . . Homo
CT--04-F-MO06.abl [XP_015530 |Similar to ribosomal protein L32 A 77 13 5.19E-21
sapiens(M)
) . . - Homo )
CT--03-F-L20.abl |AAH10919 |Similar to ribosomal protein L35 . 62 77 8.16E-22
sapiens(M)
N Similar to ribosomal protein £9; 60S ribosomal Homo
CT--04-F-M02.ab1 [XP_085213 ) . 81 47 3.16E-14
protein L9 sapiens(M)
Similar to 60S ribosomal protein L6 u
omo
CT--06-F-B02.abl [XP_091159 |(TAX-responsive enhancer element binding ) oD 48 40 7.91E-05
sapiens(M
protein 107), (Neoplasm-related protein C140) P
_ Unnamed protein product (putative ribosomal Mus
CT--07-F-L02.abl [BAB22143 . 66 32 0.00041429
protein S24 ) musculus(M)
.. |Unnamed protein product (putative ribosomal Mus .
CT--07-F-L04.abl |BAB26046 . _ 72 65 3.34E-20
protein S25 ) musculus(M)
. . Unnamed protein product(ribosomal protein L37 Mus
CT--06-F-C0O4.abl |BAB25746 72 82 1.76E-29
homolog ) musculus(M)
Mus
CT--06-F-N10.abl [AAH06893 |RIKEN cDNA 3930401K13 gene us 57 49 0.0193199
musculus(M)
mitochondrion
CT--04-F-L06.abl |AAK40110 |RNA polymerase Pleurotus 33 72 0.0416569
ostreatus(0)
. . Homo )
CT--01-F-B12.abl |XP_031404 |Signal peptidase complex (18kD) A 49 59 5.63E-11
sapiens(M)
Listeria
CT--03-F-P16.abl |NP_466124 |Similar to ABC transporter (ATP-binding protein) |monocytogenes 41 106 3.52E-09
EGD-e(0)
Similar to chromosome 11 open reading frame 10 |[Mus )
CT--04-F-G22.abl |AAH24923 R 53 36 0.00848778
(Mammary tumor metastatized to lung) musculus(M)

: - Similar to heat shock 70kD protein binding Homo )
CT--02-F-E23.abl |XP_015334 . X 56 39 7.74E-07
protein; progesterone receptor sapiens(M)

- - . Homo
CT--04-F-H21.ab1l |XP_064564 |[Similar to mucin . 27 106 0.0416569
sapiens(M)
. . . Homo
CT--01-F-P14.ab1l |NP_003087 [Small nuclear ribonucleoprotein polypeptide G ) 67 24 0.0420883
sapiens(M)
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Hom:

CT--03-F-N11.abl |NP_003087 |Small nuclear ribonucleoprotein polypeptide G ome 73 22 (00913038
sapiens(M)

- Aquifex

CT--06-F-H23.ab1 |NP_213737 |Sulfate adenylyltransferase . 67 21 0.0240145
aeolicus (0)

< ~oe - . . Laccaria

CT--01-F-C23.ab1 |P87068 Symbiosis-related protein X 77 111 4.20E-45
bicolor(0)

i ) ) Drosophila . SN

CT--04-F-J21.abl [XP_079022 |Thioredoxin 44 36 0.0537676
melanogaster(l)
Trichinella

CT--05-F-P10.abl |AAL41024 |Tropomyosin pseudospiralis 26 76 0.00731049
(N)
Methanocaldoco

CT--03-F-E07.abl |Q60180 Tryptophan synthase alpha chain —ccus 50 42 0.0130112
jannaschii(O)
Schizosaccharo

CT--07-F-F05.ab1 |NP_588256 |Ubiquitin conjugating enzyme myces pombe 57 44 6.07E-05
(0)
CT--03-F-J16.abl |CAA82846 |Ubiquitin—ribosomal protein fusion protein Gallus gallus (A) 91 34 1.03E-13
. . L . . Leishmania .
CT--06-F-122.ab1 |CAB89630 |Probable putative ubiquitin—conjugating enzyme or(0) 49 71 3.63E-14
major!
Schizosaccharo

CT--01-F-M1l1l.abl |NP_596465 |Probable ubiquitin-conjugating enzyme e2 myces pombe 67 140 4.00E-49
)

- 2 Drosophila

CT--06-F-Al6.abl [AAF45418 |Yip6 gene product [alt 1] 47 17 5.03E-42
melanogaster(I)

~ - ’ i B Saccharomyces i i i

CT--07-F-A10.ab1 |NP_011577 |Zn-finger protein, transcriptional regulator 34 53 0.00038018

cerevisiae(O)
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Table 4. Functions of 86 contigs matched to GenBank protein database

Accession Matching | Macthing NO. of
Clone Definition of putative homologue Organism E-Value
number (%) (Length) clone
e e . - . L. Arabidopsis
Contigh7 NP_568915 [Actin depolymerizing factor 3 i 93 42 1.9E-14 3
thaliana
o _ |Adenosine triphosphatase; c-subunit of . .
Contig77 AAC12797 R Vigna radiata 100 35 8.03E-04 2
V-ATPase
R o ADP-ribosylation factor (21-kDa Capsicum .
Contig7 AAF65512 L X 99 114 1.10E-95 6
GTP-binding proteins) annuum
X . Arabidopsis . .
Contigl08 [NP_201307 |Annexin X 79 75 3.86E-28 5
thaliana
X X Brassica
Contig38 BAB84008 [Ascorbate peroxidase 93 46 4.41E-09 4
oleracea
. Liquidambar _
Contigl43 |[AAD48913 |Caffeate O-methyltransferase ) 59 49 4.7647E-10 3
styraciflua
X N . . Chrysospleniu
Contig39 AAAB6982 |Caffeic acid O—methyl transferase K 50 94 2.23E-21 4
m americanum
X | . Castanea o N
Contig49 AAK25752 |Calmodulin i 100 84 2.87E-41 2
sativa
Contig92 Q9XJ57 Chalcone synthase Citrus sinensis 100 88 1.03E-36 8
Contig35 Q9XJ57 Chalcone synthase 2 Citrus sinensis 97 145 4.1609E-75 2
Contig46 T10106 Chitinase Citrus sinensis 95 105 8.4439E-56 131
Contigh3 T10106 Chitinase Citrus sinensis 96 112 5.65E-60 23
Contig73 T10106 Chitinase Citrus sinensis 88 128 5.17E-63 13
Contig85 T10106 Chitinase Citrus sinensis 90 166 1.7481E-77 3
- = L . Solanum _
Contigl33 [AAA80593 |Chlorophyll a/b binding protein 100 79 7.222E-41 6
tuberosum
Contig79 AAC15992 |Chlorophyll a/b binding protein Oryza sativa 97 37 2.19E-22 3
. Chlorophyll a/b binding protein CP24 B R
Contig23 AAD27882 Vigna radiata 91 100 9.33E-51 2
precursor
. L . Nicotiana _
Contigl0 P12469 Chlorophyll a/b binding protein precursor o 68 97 1.02E-29 2
plumbaginifolia
. _ _ . Lo ) Phalaenopsis sp. _ _
Contigl05 [AAD21625 [Putative chlorophyll a/b binding protein 97 79 1.73E-57 16
'KCbutterfly'
X _ Contains similarity to chalcone-flavonone Arabidopsis
Contigl16 |BAB09970 |, . 67 89 1.11E-24 4
isomerase thaliana
N e . . . Gossypium _ B
Contigl40 |AAM77651 |CplO-like protein X 64 109 4.7512E-25 2
hirsutum
. . Cucumis
Contigl06 |BAA83471 |Csf-3 R 92 25 5.89E-07 2
sativus
. . - Ricinus _ .
Contig8 CACR80550 [Cyclophilin . 94 159 1.25E-77 8
communis
. i R . Arabidopsis _
Contigd7 NP_188923 |Early light-induced protein i 83 89 2.99E-37 2
thaliana
. - L . Pyrus
Contigl00 |BAB12722 |Gamma tonoplast intrinsic protein ) 86 140 2.01E-52 3
communis
. R Tilia
Contig70 AAL04507 |Glutaredoxin 78 107 3.80E-44 2
platyphyllos
L Arabidopsis )
Contig95 JQ1287 Glyceraldehyde-3-phosphate dehydrogenase thali 95 65 4.44E-29 5
aliana
Contig83 BAA92155 |Glycine-rich protein Citrus unshiu 100 31 2.30E-10 2
Contigl24 |AAM15999 |Glycine-rich RNA binding protein Zea mays 75 51 4.06E-27 9

_25_



continued from previous page.

L o X . Lycopersicon )
Contigl8 AAF64525 |Histone H1 variant A 70 87 1.71E-28 2
chilense
: . . Citrus x N _
Contig86 AAG38522 [Lectin-related protein precursor . 100 155 8.78E-85 11
paradisi
: . . Citrus x
Contig88 AAG38522 |Lectin-related protein precursor . 87 62 1.11E-24 50
paradisi
X . . Citrus x . -
Contigl23 |AAG38522 |Lectin-related protein precursor L 87 62 1.0505E-24 38
paradisi
X X L . Citrus x o
Contigh4 AAG38517 |Miraculin-like protein . 100 229 7.91E-129 23
paradisi
. . L . Citrus x
Contigl34 |AAG38517 |Miraculin-like protein . 96 110 3.87E-61 54
paradisi
S < . L . Citrus x
Contig36 AAG38518 |Miraculin-like protein 2 . 96 98 3.38E-56 4
paradisi
- . A . Citrus x N
Contig74 AAG38518 |Miraculin-like protein 2 - 46 219 4.40E-40 12
paradisi
X X L . Citrus x ) )
Contig20 AAG38518 |Miraculin-like protein 2 . 99 97 4.61E-50 12
paradisi
. . L . Citrus x
Contig31 AAG38518 [Miraculin-like protein 2 . 100 236 7.141E-124 43
paradisi
S < . L . Citrus x i _
Contig72 AAG38518 |Miraculin-like protein 2 - 63 81 3.06E-47 4
paradisi
34 kDa outer mitochondrial membrane protein
. . . . Solanum N
Contig81 P42055 porin (Voltage-dependent anion-selective 85 154 2.84E-73 2
K tuberosum
channel protein)
. . . Populus N N
Contigl22 |BAA06335 |Peroxidase 3 " = Al 56 5.30E-16 2
kitakamiensis
X Plasma membrane intrinsic protein 1C Arabidopsis -
Contigl28 |AAL32688 ] : 93 60 3.36E-53 2
(transmembrane protein B) thaliana
Contig63 AAD29676 |Plasma membrane MIP protein Zea mays 88 136 1.2976E-63 2
L _ L Fragaria x
Contig43 AABG68045 |Polyubiquitin 97 38 1.31E-16 2
ananassa
. Predicted NADH dehydrogenase 24 kD Arabidopsis
Contig59 NP_567244 . . 84 116 9.49E-51 2
subunit thaliana
X Probable phospholipid hydroperoxide . X . . )
Contigl Q06652 A . Citrus sinensis 95 42 8.64E-25 2
glutathione peroxidase
Vitis
Contig80 AAF71817 |Putative aquaporin PIP1-1 berlandieri x 92 53 7.4477E-24 5
Vitis rupestris
Contigb8 AAL67601 |Putative cinnamoyl-CoA reductase Oryza sativa 54 69 4.5287E-12 2
. L . Arabidopsis
Contigl03 [AAM66110 [Putative inorganic pyrophosphatase thali 86 81 1.56E-34 2
aliana
R Putative low temperature and salt responsive 5
Contig78 BAA95845 . Oryza sativa 81 57 3.54E-21 3
protein
. . . Arabidopsis
Contigl02 |AAK96474 |Putative photosystem I subunit III precursor thali 88 67 1.5493E-29 2
aliana
X Putative photosystem II subunit (22KDa) .
Contig29 BAB64099 Oryza sativa 85 53 4.443E-21 2
precursor
Contigl36 |BAB33422 |Putative senescence-associated protein Pisum sativum 77 73 9.37E-37 2
Contigll5 |AAL82519 |Putative transmembrane protein Oryza sativa 73 99 8.29E-39 2
. . . . Elaeis _
Contigh2 AAG27431 |QM-like protein (tumor supressor protein) A . 77 56 3.37E-20 2
guineensis
. N . L i Euphorbia . N
Contig4 AAF34767 |60S acidic ribosomal protein PO . 86 44 1.81E-16 5
esula
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. _ . o . R Arabidopsis X
Contigl4 NP_187531 |Putative 60S acidic ribosomal protein PO thali 81 95 2.31E-38 2
aliana
. : . Petunia x
Contig62 AAL09401 [Ribosomal protein X 87 52 3.86E-13 3
hybrida
Contigl13 |CAC20221 |Ribosomal protein L2 Glycine max 97 39 9.64E-25 6
Contig37 BAB86520 |Ribosomal protein L28-like Oryza sativa 76 144 3.0232E-57 3
. R . . Arabidopsis i
Contigh6 NP_197516 |Ribosomal protein L7Ae-like X 94 128 1.0209E-52 3
thaliana
Lo . . X Arabidopsis _
Contig25 AAL49933 [Ribosomal protein S4-like i 87 47 1.81E-19 3
thaliana
. . X L Arabidopsis
Contig44 NP_191670 |Ribosomal protein S27 K 94 81 1.14E-34 3
thaliana
Contig21 CAA10101 [Ribosomal protein S28 Prunus persica 96 51 7.6337E-21 4
Contigl35 |CAC27136 [40S ribosomal protein S2 Picea abies 78 74 4.2664E-27 4
. . . Nicotiana
Contigl29 024111 40S ribosomal protein S5 L 88 119 2.4226E-48 4
plumbaginifolia
Contigl9 Q08069 40S ribosomal protein S8 Zea mays 92 71 1.61E-31 3
Hordeum
Contig65 QIXHSO 40S ribosomal protein S12 vulgare subsp. 87 52 7.75E-22 2
vulgare
. B N Euphorbia
Contig94 AAF34799 |40S ribosomal protein S16 . 94 90 2.42E-43 2
esula
X . . Arabidopsis
Contiglh NP_191088 |60S ribosomal protein L23A X 83 99 1.38E-38 2
thaliana
. . . ) 1 Arabidopsis
Contig34 NP_175640 |60S ribosomal protein L37 3 93 67 1.3327E-32 2
thaliana
. . N Gossypium
Contig67 Q96499 60S ribosomal protein 144 . 99 101 1.43E-55 2
hirsutum
Contigl44 |BAB93221 |Putative 60S ribosomal protein L36 Oryza sativa 79 110 5.4721E-45 3
—— - L . . Medicago _
Contigl30 |AAC77930 |Similar to ribosomal protein .32 i 97 29 1.10E-07 2
sativa
L Ribulose bisphosphate carboxylase small .
Contigb0 Q40250 i Lactuca sativa 76 177 3.80E-80 20
chain, chloroplast precursor
X ) Lo Brassica N N
Contig26 AAK71233 |S-adenosylmethionine synthetase X 97 63 1.42E-30 2
juncea
S - . . . |Arabidopsis _ _
Contigl19 |AAF80615 |[Similar to HMG(high—-mobility—group) protein thali 71 115 4.34E-37 12
haliana
P - . X Medicago B _
Contig45s AAD34458 |Skpl(suppressor of kinetochore protein ) i 85 156 7.18E-65 2
sativa
Brassica
Contig76 AAB51394 |Tonoplast intrinsic protein bobTIP26-2 oleracea 85 85 1.7616E-39 9
var.botrytis
Lo . Translationally controlled tumor protein Hevea )
Contigb6 QIZSW9 e . 93 168 3.47E-74 3
homolog (TCTP) brasiliensis
. o B . Nicotiana
Contig22 S28420 Ubiquitin /ribosomal protein CEP52 . 99 128 3.26E-68 2
sylvestris
R _ L . R Solanum
Contigl21 |CAA71132 |Ubiquitin extension protein 98 88 9.15E-31 2
tuberosum
X o UDP-glucose 4-epimerase GEPI48 Cyamopsis )
Contigb0 065781 91 67 3.63E-31 2
(Galactowaldenase) tetragonoloba
. . . . X Arabidopsis
Contigl7 NP_564405 |Zinc-finger protein, putative i 82 22 1.58E-03 2
thaliana
e _ ... |14-3-3 Protein(tyrosine and tryptophan Populus x . . . .
Contig75 AAF76226 83 23 8.96E-02 3
hydroxylases) canescens
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%, 7]etoll T ¥ unigene® = Z7F 42, 35, 29, 23, 18, 17. 15, 12, 10, 7, 5, 5, 5,

7170 A vH(Figure 10).

AE ket sl s 20870 singleton Toll A AEl Al VES FAT = U

d fFAAE BAgA #-E FAR7E 20 7P Bt aa A oy A Al B
Az com yehyom 477 FdAks dA7bA el A]l Tlsol & e A A S

&
o 2 (unclassified protein)@] Ao #odt= Aoz vy AeAel 7

s 4%
4 919 tH(Table 5). wWebA] AF712] Ae7]5e] #azd FAASS 7|Foz B
& , S

FEZ ey ado ] 7|EAHQ o R HALH singletonEL A}
2 ooy A AL} e A E9] V| ZAbe Ho] #ojsle FoRE FFEIACH

7150l e AeEfAdxtet dsdol de Aom F4% 8671 contig TollA A

50
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Figure 9. Taxonomic distribution of singletons matched to various organisms.
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NO. of unigene

categories

Figure 10. The frequency of 294 unigenes in each functional category of
known plant gene in GenBank entries.

(a; protein synthesis, b, metabolism, c¢; energy, d; cell rescue, defense, cell death
and ageing, e, transcription, f; protein destination, g; cellular organization, h; cellular
communication/signal transduction, i, transport facilitation, j; development, k; cell
growth, cell division and DNA synthesis, 1, cellular biogenesis, m; cellular transport

and transport mechanisms, n; unclassified proteins)
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Table 5. Distribution of singletons in the categories of known plant gene

GenBank entries

in

CELL GROWTH, CELL DIVISION AND DNA SYNTHESIS(‘L)*

ok
GTP binding nuclear protein RAN-1 (2)

Putative Ran binding protein

CELL RESCUE, DEFENSE, CELL DEATH AND AGEING(1 5)*

Avr9 elicitor response protein, putative

Catalase

Chloroplast envelope membrane 70 kd heat shock-related protein
Heat shock protein-like protein

Metallothionein-like protein

Putative disease resistance protein

SCUTLZ2 (thaumatin-like protein) (2)W

CELLULARBIOGENESIS(S)#
Caffeoyl-CoA-methyltransferase
CTA (short chain alcohol dehydrogenase)

Reversibly glycosylated polypeptide

CELLULAR COMMUNICATION/SIGNAL TRANSDUCTION(11) :
Calmodulin

GTP binding protein

Mitogen activated protein kinase - like

Protein phosphatase 2C-like protein

RAB1C (GTP-binding protein)

Serine/threonine-specific kinase like protein

*
CELLULAR ORGANIZATION(13)
Annexin
s

Extensin protein-like (2)
Plasma membrane intrinsic protein
Plasma membrane intrinsic protein 2-2

sk
Synaptobrevin-like protein (2)

Voltage-dependent anion channel protein 1b

CELLULAR TRANSPORT AND TRANSPORT MECHANISMS(D*

2-Oxoglutarate/malate translocator

DEVELOPMENT(‘D*
Auxin-regulated protein (2)**

Similar to late embryogenesis abundant proteins

Profilin

Basic peroxidase homologue
Chitinase precursor

Dnal protein homolog ZMDJ1
LMW heat shock protein
Peroxidase

Putative thaumatin-like protein

Secretory peroxidase

Caffeoyl-CoA O-methyltransferase — like protein

Putative alcohol dehydrogenase

Gibberellin-regulated protein 1 precursor

Leucine-rich repeat transmembrane protein kinase, putative

Phosphoprotein phosphatase 2A-alpha catalytic chain
Rab GDP dissociation inhibitor

Response regulator-like protein

Beta-tubulin

Histone H2A

Plasma membrane intrinsic protein lc, putative
Putative gamma tonoplast intrinsic protein

Tubulin alpha-5 chain

Late embryonic abundant protein EMB3
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continued from previous page.

ENERGY(20)"

Chlorophyll a/b-binding protein type I precursor (cab-6B)
Chlorophyll a/b-binding protein 36, chloroplast precursor
Probable chlorophyll a/b-binding protein

Ferredoxin

Glyceraldehyde 3-phosphate dehydrogenase, cytosolic
Light-harvesting complex protein

6.1 kda nuclear—-encoded photosystem II reaction center subunit

Phosphoglycerate kinase, chloroplast precursor
Putative transketolase precursor

kK
Triosephosphate isomerase, cytosolic (2)

METABOLISM(27)”
Anthocyanidin synthase

Carbonyl reductase - like protein
Cytochrome B5

Cytokinin oxidase

Enolase (2-phospho-D-glycerate hydroylase)

Flavonol 3-O-glucosyltransferase 1(UDP-glucose flavonoid 3-0

—glucosyltransferasel)
Glucosyltransferase NTGT2

3-Isopropylmalate dehydratase, small subunit
3-Oxyacyl-[acyl carrier protein] reductase

Putative fructokinase I (2)**

S-adenosyl-methionine cycloartenol-C24-methyltransferase

Strictosidine synthase-related; protein

PROTEIN DESTINATION(IAD*

Chaperonin 60

Cysteine proteinase

Polyubiquitin

Subtilisin-like proteinase homolog F14F18.110
Ubiquitin conjugating enzyme
Ubiquitin—conjugating enzyme E2-20 kDa

Vegetative storage protein Vsp2

PROTEIN SYNTHESIS(22)”

Chloroplast ribosomal Protein

Elongation factor 1 alpha

Elongation factor 1 alpha 2

Mitochondrial ribosomal protein S14
Ribosomal protein S15-like

Ribosomal protein s6 RPS6-2

60S ribosomal protein L17-1

Putative 60S ribosomal protein (fragment)
Putative 60S ribosomal protein L23A
T19E23.15(similar to 60S ribosomal protein L21)

Chlorophyll a/b-binding protein type II, photosystem I
Chlorophyll a/b-binding protein 37, chloroplast precursor
Putative chlorophyll a/b-binding protein type 4
Fructose-bisphosphate aldolase, cytoplasmic isozyme
Lhcb2 protein (type II LHC II antenna protein)

NADH dehydrogenase (ubiquinone) chain TYKY.2 precursor
Oxygen-evolving enhancer protein 2, chloroplast precursor
Photosystem II 10 kDa polypeptide, chloroplast precursor

Similar to mitochondrial NAD-dependent malate
dehydrogenase emb

Caffeic acid O-methyltransferase
Chalcone reductase
Cytochrome P450

sk
Endoxyloglucan transferase (2)

FKBP-type peptidyl-prolyl cis—trans isomerase
Geranylgeranyl pyrophosphate synthase
Homocysteine S—-methyltransferase—4

Laccase

N-vdroxycinnamoyl/benzoyltransferase -like protein
Putative phospholipase

Serine O-acetyltransferase

ok
Xyloglucan endotransglycosylase (2)

Cysteine protease inhibitor

Patatin-like protein 1

Putative betab proteasome subunit
Ubiquitin—activating enzyme homolog
Ubiquitin-conjugating enzyme E2-17 kd (2)**

Ubiquitin—-conjugating enzyme UBC2

Cytoplasmic ribosomal protein L18
Elongation factor 1 alpha 1

Elongation factor 1B alpha-subunit (2)**
Ribosomal protein L10.e, cytosolic
Ribosomal protein S3a

40S Ribosomal protein S4

Putative 40S Ribosomal protein

Putative 60S ribosomal protein L13a
Putative ribosomal protein S4

Translation initiation factor
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continued from previous page.

Unnamed protein product~Similar to Zea mays acidic ribosomal

protein

TRANSCRIPTION(16)”

AP2 domain containing protein RAP2.1
DNA-binding protein S1FA

Putative DNA binding protein

GATA zinc finger protein (2)
Homeobox protein HAT22

MADS box protein 2

Transcription factor CMB

Zinc finger protein

TRANSPORT FACILITATION! (7)*
Lipid transfer protein 2
Nonspecific lipid-transfer protein 3 precursor

Vacuolar ATPase subunit ¢

UNCLASSIFIED PROTEINS(49)*
14-3-3 Protein homolog BLT3

Aluminium-induced protein - like

ok
Auxin-induced protein, putative (2)

Bis(5'-adenosyl)-triphosphatase-like; also similar to fragile histidine

triad (2)**

Dehydroascorbate reductase

Endochitinase A precursor (CHN-A)

F-box protein family

Glyoxalase I, putative (lactoylglutathione lyase); protein
L-ascorbate peroxidase

Ornithine carbamoyltransferase precursor
Phospho-2-dehydro-3-deoxyheptonate aldolase 2,
chloroplast precursor

Phytohemagglutinin

Probable Clp proteinase

Protein kinase CK2, alpha subunit

Similar to glutathione S-transferase

Putative NAM (no apical meristem) protein (2)**
Putative receptor-like protein kinase

Rieske Fe-S precursor protein

S-like ribonuclease RNS2

Superoxide dismutase [Cu-Zn] 1

Syringolide-induced protein

Thiazole biosynthetic enzyme 1-2, chloroplast precursor

Toc34-2 protein (a component of the protein translocon at the

outer envelope of chloroplast)

Cleavage stimulation factor 50K chain

DNA-binding protein p24

Exonuclease RRP41

Homeobox protein

MADS box protein — MADS-box transcription factor
Putative protein translation factor

Transcription factor CRC

Nonspecific lipid-transfer protein 2 precursor

.
Vacuolar ATP synthase 16 kDa proteolipid subunit (2)
V-ATPase G-subunit like protein

2C-methyl-D-erythritol 2,4-cyclodiphosphate synthase
ATP synthase delta' chain, mitochondrial precursor

Highly similar to auxin-induced protein

Chain A, reduced form of the H protein from glycine

decarboxylase complex

Delta-aminolevulinic acid dehydratase (Alad), putative
Ethylene-forming enzyme

G2/mitotic-specific cyclin 2 (B-like cyclin)

GTP binding protein

Mannitol dehydrogenase

Phosphate-induced protein 1-like protein

Photosystem I reaction center subunit X

PRH26 (similar to microbial PAPS reductase; similar

Thioredoxin-type protein family)
Proline-rich protein APG-like
Putative glutathione S-transferase OsGSTT1

Putative NADPH-dependent oxidoreductase

to

Putative P-protein: chorismate mutase, prephenate dehydratase

Putative tonoplast membrane integral protein
Sesquiterpene synthase 2

SRG1-like protein

Superoxide dismutase [Fel, chloroplast precursor

TED3 (vascular cell-specific gene)

TIM17(component of the mitochondrial inner membrane pre

—protein translocase)

Tumor suppressor, putative

()* : The number of singleton belong to each category.

()™ : The number of singleton.
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Table 6. Distribution of contigs in the categories of known plant gene

GenBank entries

CELL GROWTH, CELL DIVISION AND DNA SYNTHESIS(1, 2°)
Skpl(suppressor of kinetochore protein ) (1*, 2**)

CELL RESCUE, DEFENSE, CELL DEATH AND AGEING(8', 179" )

£ ek
Chitinase (4 , 170 )
Probable phospholipid hydroperoxide glutathione peroxidase

*
1,2
ok

s
Putative senescence-associated protein (1 , 2 )

sk

CELLULAR BIOGENESIS(3 , 7))

P
Actin depolymerizing factor 3 (1 , 3 )

UDP-glucose 4-epimerase GEPI48 (Galactowaldenase)
£ Sk

1,2 )

CELLULAR COMMUNICATION/SIGNAL TRANSDUCTION(1, 2°)
Calmodulin (1*, 2**)

CELLULAR ORGANIZATION(2," 77)

sk

Annexin (1*, 5 )

CELLULAR TRANSPORT AND TRANSPORT MECHANISMS(4*, 23

ADP-ribosylation factor (21-kDa GTP-binding proteins) (1*, 6 )

* ok
Putative aquaporin PIP1-1 (1 , 5 )

ENERGY(9', 55 )
Chlorophyll a/b binding protein (2*, 9**)
ok

*
Chlorophyll a/b binding protein precursor (1 , 2 )

Predicted NADH dehydrogenase 24 kD subunit (1 , 2 )

Putative photosystem II subunit (22KDa) precursor (1 , 2 )

METABOLISM(8 , 27")
Caffeic acid O-methyl transferase (1*, 4**)
Chalcone synthase 2 (1*, 2**)

®
Glyceraldehyde-3-phosphate dehydrogenase (1 , 5 )

£ sk
Putative inorganic pyrophosphatase (1 , 2 )

PROTEIN DESTINATION(3", 127)
Cyclophitin (1%, 8"

P
Ubiquitin extension protein (1 , 2 )

Peroxidase (1, 2 )

Putative low temperature and salt responsive protein
ok

a’, 3

* Kok
Glycine-rich protein (1 , 2 )

Plasma membrane intrinsic protein 1C (transmembrane

* Sk
proteinB) (1, 2 )

£ sk
Gamma tonoplast intrinsic protein (1 , 3 )

* Kk
Tonoplast intrinsic protein bobTIP26-2 (1 , 9 )

sk

Chlorophyll a/b binding protein CP24 precursor (1%, 2 )
* ok
Putative chlorophyll a/b binding protein (1 , 16 )
Putative photosystem I subunit III precursor (1 , 2 )
Ribulose bisphosphate carboxylase small chain, chloroplast

precursor (1, 20 )

* ok
Chalcone synthase (1 , 8 )
P

Glutaredoxin (1, 2 )
* kK
Putative cinnamoyl-CoA reductase (1 , 2 )

£ sk
S-adenosylmethionine synthetase (1 , 2 )

* Kok
Polyubiquitin (1 , 2 )
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continued from previous page.

PROTEIN SYNTHESIS(20", 60" )

60S acidic ribosomal protein PO (1*, 5**) Putative 60S acidic ribosomal protein PO (1*, 2**)
Ribosomal protein (1*, 3**) Ribosomal protein L2 (1*, 6**)

Ribosomal protein L28-like (17, 3" ) Ribosomal protein L7Ae-like (17, 37 )

Ribosomal protein S4-like (1*, 3**) Ribosomal protein S27 (1*, 3**)

Ribosomal protein S28 (1*, 4**) 40S ribosomal protein S2 (l*, 4**)

40S ribosomal protein S5 (1*, 4**) 40S ribosomal protein S8 (1*, 3**)

408 ribosomal protein 512 (17, 27) 108 ribosomal protein $16 (1, 27)

60S ribosomal protein L23A (17, 27 60S ribosomal protein L37 (17, 2™

60S ribosomal protein L44 (l*, 2**) Putative 60S ribosomal protein L36 (1*, 3**)
Similar to ribosomal protein L32 (1*, 2**) Ubiquitin /ribosomal protein CEP52 (1*, 2**)

TRANSCRIPTION(2', 4 )

Histone H1 variant (1 , 2 ) Zinc—finger protein, putative (1 , 2 )

TRANSPORT FACILITATION( 3* , 6** )

s 34 kDa outer mitochondrial membrane protein porin
Adenosine triphosphatase; c—subunit of V-ATPase (1 , 2 ) X i . w ok
(Voltage-dependent anion-selective channel protein) (1 , 2 )

£ Sk
Putative transmembrane protein (1 , 2 )

UNCLASSIFIED PROTEINS(22", 209°)

Ascorbate peroxidase (1*, 4**) Caffeate O-methyltransferase (1*, 3**)
Contains similarity to chalcone-flavonone isomerase (]*, 4**) CplO-like protein (]*, 2**
cst-3 (1, 2™ Early light-induced protein (1, 2°)
Glycine-rich RNA binding protein (1*, 9**) Lectin-related protein precursor (3*4 99**)
Miraculin-like protein (2*, 77**) Miraculin-like protein 2 (5*, 75**)
Plasma membrane MIP protein (1*, 2**) QM-like protein (tumor supressor protein) (1*, 2**)
" s Translationally controlled tumor protein homolog (TCTP)
Similar to HMG(high-mobility-group) protein (1 , 12 ) (1*, 3**)

14-3-3 Protein(tyrosine and tryptophan hydroxylases)
P
(1,3)

* © The number of contig.

#% 1 The number of cDNA clone.
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A B4 (Joseph 5 2000), (Colette 5 2002). = ZA 3} chitinase ©& A X7}
7 gEniEr =2 RS g1¥ & Ao, 1 thE miraculin, lectin,
chlorophyll A/B binding protein, ribulose bisphosphate carboxylase ¥ & FHdx=o =
el 2 919 contigE 2 singleton Et} Wdo] H& AL delgd £ oy

E93] o wE kA S e R = 2 9btH(Table 6).

4

e

Chitinase ## # A=}t
A

eFu7 vSRAoN Shg MENES

flo

A2 chitinase ¥4 #H FAAR L
W, 17170¢] S8 5714 @719 fFrEor F2Y Ho 27FA F7 9] chitinase®t 1L
=9 AEAS BAth(Table 6).

71%5°] F49 contig 5 C sinensiselA chitinase F+A22 2&el 7 T10106(Accession
NO)# 5ol AdE A& FALE O] chitinase ¥4 #Hao] 9l o= dd
HAAF= contig 46, 53, 733} 8 W 74 FELE YEETL 1 T contig 462 131709 &
go] 38 22Y ¥ oz /MY e WAMSES wm UE A NEE 47 23,
13, 3709 S&o] T FEd ol Fdo] w2 Aow AFHUrHTable 4). o213 47}
gl contig ¢l sh}e] singleton(CT02FJ08.abl) % chitinase 4 #& fx2k<}

e Bl 2FEgt v BEael ] B E = chitinase $4 #¥ A=

B
o

ContigE @Aste] #do] =2 Aoz &20d 471A] chitinase 4 #H FH1AE
GenBankdl 5250 = 7= F9 chitinase A AH(T10106)2}F vl w sl A 27 A
TAS FAFoRE Felslr] 98t contigEY FEAVIAACN sFste oFr] =akA

g3 T101069] ofv] =AM A S multialignment 3% ™ multialignmentol == Dialign2
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9} GeneDoc ZEZ1#E o] &3t 2 A}, contig 739 FEA7|AHLEL TI10106 ++
o

A 2te] ORF(open reading frame) 5 N Zr¢k & oln| = Af

>

El
o= FoHEda, 1 9 contig 46, 53, 8+ ORF & C @4t & ofn| w2t A3 A5
95 UElWE Aoz FAHITE S 4714] 9] contigES EF T10106% 1%=9] 4

54S Ho] chitinase g0l Bojed 7tsAo] & AL

2

tt
el
L
i}
32
=
2]
0Q
ey
=
D
—
N

2 & A A F = chitinasei= chiting 3lal Jd= AFS BTz
£ dzomfy HIdte Axwolr| e Fa3 985 ste dow ¢
(Bol % 1990), (Bowels, 1990). o]} #o] chitinase ¢4 # A FAx7F 2FE 7 v
o] BEHAANA =L BAFFS Hol= ZL s bl 2

gk
2 ¥ dAtEGE A dojua 7] WEem  AdE i
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* 20 * 40 *

gi7435356 : l'LIGSLLIFSLVLSFVLGGSAQNCGSGVV;GFRDTGHGTHGGELGKIISREMFDDL : 58
Cc73 B RLIGSLLIFSLVLSFVLGGSAQNCGSGVVCGERDTGHGTDGGE LGKIISREM adRl . s5g
Ccdé L e e : -
c53 L e it P, : -
c85 E e e i T : -

MRLIGSLLIFSLVLSFVLGGSAQNCGSGVVCGERDTGHGTDGGELGKI I SREMFDDLL

60 * 80 * 100 *
PR ELELTIRNF Y RNDERC PARGF Y TYDAF IEAAQAF PGFGNSGNE TMRKRE TAAFFAQTGHE TTGGW P RREB BT
c73 P YRNDARC PARGFYTYDAFIEAAQAF PGPGNSGNE TMRKRE IAAFFAQTGHE TTGCWIRER R U
C46 L i i R, : -
CS3 L e e Rt i T puu, : -
c85 e e et el : -
EYRNDARCPARGFYTYDAFIEAAQAFPGFGNSGNE TMRKRE IAAFFAQTGHE TTGGWP
120 . 140 * 160 .
L SSAEEE T IEINOA PGGE YAWGYCF IBEV S PR SDYCDPNEPCRGKY YGRGPIQLSWNYNY LRCGEGLG LERIFRES
c73 DA PGGE YAWGYCY TRQVS PASSDYCE PEC PC Pl Ry s : 149
c46 e e i e : -
cS3 T T T T e T e e e e e e e e e e H -
c85s T T T T T e e e e e e e e e : -
DAPGGEYAWGYCSIR2VSPASSDYCDPNCPCPGKYYGRGPIQLSWNYNYLRCGEGLGL
180 * 200 * 220 *
PN KL LTI GE E LLNNPDLLATD PVLS FKSAIWFWMTAQPPKPSCHEVI IDEWK PSANDVNAGRL PCRRIP XS]
c73 e e D e T T TP : -
c4e6 { e ] PVLSFKSAIWFWMTAQPPKPSCHEVIIDEWKPSANDVNAGRLPGEREER L)
cs3 T T AQPPKPSCHEVIIDEWKPSANDVNAGRLP 32
c85 T T R TAQPPKPSCHEVIIDEWKPSANDVNAGRLP 32
GEELLNNPDLLATDPVLSFKSAIWFWMTAQPPKPSCHEVI IDEWKPSANDVNAGRLPG
240 * 260 * 280 *
AL EL XL Y GLTTNI INGGIECGSGGNAAVRNR IGFFTTFCGKFGIQPGDSLDCYNQRPYGLNLMANEIFYL)
Cc73 I T T e e e e e e e e e e e R e e e ——— e r e : -
c46 3 YGLTTNI INGGIECGYYGNDAVRNRIGFFTTFCGKFGIQPGDNLDCSNQRPYGLNLMANEEEY Y]
c53 YGLTTNIINGGIECGYVGNDAVRNRIGFFTTFCGKFGIQPGDNLDCSNORPYGLN 90
cas YGLTTNIINGGIECGHGGNAAVRNRIGFFSTFCGKFGIQPGDNLDCYBOBPFGLY 90

YGLTTNIINGGIECGYGGNAAVRNRIGFF3TFCGKFGIQPGDNLDCSNORPSGLNLMA

9i7435356 : FEE- : 292

c73 ] -
C46 : RN : 106
CcS3 HIR O SMS T |
c85 HIER SM S EEE. 7]

QSMS

Figure 11. Multialignment of amino acid sequence of chitinase and 4 type
putative chitinase using GeneDoc program.

gi 7435356 - chitinase ; C. sinensis

C46 - contig 46, C53 - contig 53, C73 - contig 73, C85 - contig 85.
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FAA TEAN I F AAZ =4 BAdE AL miraculin FAAR oW, 152719 &

2ol T7HA] 471448 FEoz 24 Ho 27FA T/ miraculin A A9} 129
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=
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(@)
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i
ol
Al

contig 31, 54, 74, 20, 36, 722 M= Z}Z} 43, 23, 12, 12, 4, 479 &&8o0
Aoz gRlxo] waoe] & Fow ATyt

olglgt 77HA &8 FAAE AS/A HEFAA LEd Al A TR
miraculin §82 = 5 7}A(Accession NO. AAG38517, AAG38518)¢} A5 4] o]
Aoz FAEAHTable 4). LefA 7] L& F 7FA FH2¢} contigsE S &
of Masti AeAE FAHR SlE] 9kl contigEe] HFEAVIA G s of
=4 ES AAG385179F AAG385182] ofv| =4k & 7} multialignmentst vt 71 2 3
EE contigE©]l AAG385179F AAG38518Y iEe] Aol de oz FlHo
miraculin F+HAY 7lsAde] =& Ao 2 AZLEHAY. 53] contig 31, 54, 745 71
a7 e AA ORFeF FEAo] dE A=
I+ =2 Aoz g5 (Figure 13).

9} o] ZFEFHAe WS HAo miraculin BH FHAATF =S AFHUYAS Hol:=
m

fr

so

>

Jﬂ

1% o] miraculin FA =Y 7}

olf
o,
o

o

iraculin®] A& FQ3 AL = Ao AAHE=H, miraculine A
o}z g 7te] @7 (Richadella dulcifica)FolA g dojzx Gdekwlzl 2 o] Algt
S @t WHIAAFTE 7o s o 3oE & d#EA Avk(Noriko 5 1990). uwhzt
A miraculin #H FHAAEC] 7]5o] FHE contigsE T T WAR =2 YIAFGS
B Kol 25U wsdde] Wgigo A GjAbrE &k dojue A
o2 AZAHAY. 53] Aw7tA &7 miraculin #A FHAAE] B4 9] flavedool A
o]

A oolE A B 25 v 39 9] flavedod A = T E AL
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gills596178 f 56
9111596180 ® LA s4
cal B ; 54
csa 0 LA 56
c74 i . 53
c20 oo s
Cc36 : - -
c72 : T 2
c134 : - - -E8¥ s 13

64TS5LETTHS SFL6L3LATKPL6G6ASESEPG66D6YGNKVDS3HEYYL6SAGDGAKTG

60 * 80 i 100 .
gills96178 : g 113
9ill596180 GQCPLDVIQLSSPSERGPNLRLLPYD N 111
c31 GQCPLDVIQLSSPSERGDNLRLLPYDNEFRIVIMSTDVNLRERVKYS 111
cs4 '-KGKNGQCP!DVIQLSPRDKRGKNLGLLPYDNSTIVRESTNIKLKFSRVSSL 113
c74 RGRNILCPLDVVQLSS-SER 108
czo0 -
c36 -
c72 : .- : -
c134 T T - : -
» 160 -

gills596178 N RTCUNFFKLEKVSASIFRMKIA 164
gill596180 E¥LWKVDSYDPP IVTGGSEGHPGAETLINWFKIEKAGNFSY 159
c31 Kgcun;gnuxvosvnpp I¥TGGSEGHPGAETLLNWFKIEKAGNFSY 159
cs4 GO SLWKVDE!BNASLGKQFITIGFEGSTQQNFFKLEKVSASIFDMKIAL 164
c74 B NE S RVDS YDESRGKNFI TLGGVEGNPGAQT LINWFKFERIG LA 159
c20 : 2s
c36 28
c72 26
c134 55

KQCNED36W46D3Y1ASLGKQFITIGGSEGHPGA2TLE6NSFK6GE 4 6GNFSSGMKIAL

180 - 200 * 220

gill596178 LYKIVHCATLYRGSCDTLCKDVGVSNVDGVERLVVVDDNDQENLPLPVVIF PARERETSY
gill596180 RIVHCPSVCLRSCPRRCNK1GVS TKDGVRRLLLVIDHE P £ : 209
c31 GV Y ) I VHC PSVCLIJSC PRRCNK I GVS TKDGVRRLLLVIGDHE P, LMVLFFPS 209
cs4 : mIPBLYKIVHCaTLVNGSCDTLCKDVGVSNVDGVQRLVVVDDNDQPNLPLPVVLFP- 221
c74 : R SCISLCNDVGV SNEDHARR LI LIINE 204
c20 75
c36 78
c72 77
c134 112

DIPcsYK!VHCPBSCLGSCPdLCNlSGVSBKDGVRRLGGVlD1EPANLPLPVSFFPA
gil1596178 232
gil1596180 236
c31 236
cs4 232
c74 213
c20 102
c36 105
c72 84
c134 123

EESS366CAANAISRFFEAAEAISMTA

Figure 12. Multialignment of amino acid sequence of citrus 2 type miraculin
and 7 type putative miraculin using GeneDoc program.

gi 11596178, gi 11596180  miraculin ; Citrus x paradisi

C20 - contig 20, C31 - contig 31, C36 - contig 36, C54 - contig 54,

C72 - contig 72, C74 - contig 74, C134 - contig 134.
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s
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poy

< lectin ollew, 9979 F&o] 37}
A @7IAE fFEer F2Yd Hol & 7HA F79 lectindt 1k FEAHdS EHAuH
(Table 6).

A= 7hA GenBankel 5% lectin 34 ¥ FHA T HEFoA F2Y ®H AL
st FHIF o o] A= AHEY flavedool Al 24 H AAG3’522 (Accession
NO.) old contig 86, 883} 123& B o] SAxel 1we AEAL Wk 1 =
contig 88& 507¢] SE°] T&H T2 ¥ Aoz Il Aol M 1L Ae &
T o™ 1 9 contig 86, 123% 247t 11, 38719 E&
Aol Mt WFA] T ol Ao g ey ArH(Table 4).

o] Al 7FA19] contig®} AAG385229] FHAE FAlo vl AEAHSE TFAFoR F
1et7] f18ke] contig®l FE@7IA L alPohE ob =i At AAG385228] ofw] =A4kA
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gil1596188 IFLLLLSVFLRGASSSILSEDTPISFSFPSFAKDSCDNKTLICYGAIES 50
c86 IFLLLLSVFLRGASSSILSEDTPISFSFPSFAKDSCDNKTLICYGAIES 50
css WL T 1
€123 e 1
6 IFLLLLSVFLRGASSSILSEDTPISFSFPSFAKDSCDNKTLICYGAIES
60 * 80 * 100
gi111596188 SGALSITPGPPPNLPIRKVGRVLYGKPLSLORSFIDTTITIKISRHONY T 100
CB8 e e T T TTTT -
C123 e -
SGALSITPGPPPNLPIRKVGRVLYGKPLSLQRSFIDTTITIKISRHQONYT
* 120 * 140 -
g111596188 [DRAGDGMTF IFASDKNGPSAKGVGEYLGLQRSSPGDKFPPLAVE LDTCLNK] 150
c86 IDRAGDGMTF IFASDKNGPSAKGVGEYLGLQOS SPGDKFPPLAVE LDTCLNK] 150
c8s 3
cl123 3
DRAGDGMTFIFASDKNGPSAKGVGEYLGLOSSPGDKFPPLAVE LDTCLNK
160 * 180 - 200
gi1l11596188 200
cB86 155
ceg -
Cc123 -
NLNDPDDNHIGIDINGIESNPVNSLLDVDLKSGRAIQVRIYYNPDFGQLS
* 220 " 240 -
gil1596188 250
CB6 = e e -
cC88 00000 mm e PINLSDIIPTPVYVGFTAATGDFLESHEVINWT 37
Gies 1 3
IYAAYSGETLVKVIEKPINLSDIIPTPVYVGFTAATGDFLESHEVINWTE
260
gil1596188 . 268
cCB86 = meeerm e : -
cBee INSFPVPPSLKEKNLVMP I 55

NSFPVPPSLKEKNLVMPI

Figure 13. Multialignment of amino acid sequence of citrus lectin and 3 type
putative lectin using GeneDoc program.

gi 11596188 - lectin ; Citrus x paradisi

C86 - contig 86, C88 - contig 83, C123 ~ contig 123.
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Chlorophyll A/B binding protein ## f A3}

Fel A Amg Al 7HA FHAAE Qo A HANM =T =4 g9 A F sy
© chlorophyll A/B binding protein ## FZAo]Att. 7l5o] FHE contig &
chlorophyll A/B binding protein® ## o] A= FHA= 16712 20 &5 ZF24
ol 71 2o & Ao g Aoy = contig 1062 W E3ste] Z+z)E 6, 3, 2, 2719 F
ol T 24 ¥ contig 133, 79, 23, 100] &A= lem, 29749 F&°] 57F4 A7
Ad F8oz2 F2Y Ho 5714 F/F9 chlorophyll A/B binding protein ¥ f7
Apeb AsAol dE Ao Ve TH(Table 6).

3 Table 59 singletonE %= chlorophyll A/B binding protein ¥ A xFe} A
40l e FHAEC] 67HA FRE R EActE Aol o] 2FE3 v
TSRl = gt Fele] FAxEe] 54 FA O Bodstes Aow AZHA

o] FHARE FolA 7FF TdHo] =L contig 106 GenBankel &0 e

O

o

_&

chlorophyll A/B binding protein(Accession No. AAD21625)3 %9 AF5A4HS EHA o
B2 multialignmentE &3k opi]iAbAE T A o FHAAE Blaste] Hk
1 A3} contig 1069 FEA7IAEe dFdetes ol =AM ES AAD216259] 7 A}
ORF & C #d & ofn:= b d s 1o Aeds dede 2s a3 5+ Ao
(Figure 14).

ol ¢} o] 2FEF wsHHdelA FFA A Fag 9SS S chlorophyll
A/B binding proteins & FAA7E e FJElE TSI 9o, tha Hd Aol

] X3y

s
rlo
off

FAAEE AlE= AL vstdodMe Fddd odyA A e

Ha g7 dEes ddE
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* 20 * 40 *

g14512125 MAATAATMALSSPSFAGKAVKISPSNVLIFGEGRITMODKTTSNRPRTTAG : S1
C105 e e T T P : -
60 * 80 * 100
g14512125 : KLRPATSSPWYGPDRVKYLGPFSGEPPSYLTGEFPGDYGWDTAGLSADPET : 102
C105 P e it : -
* 120 * 140 .
g14512125 FAKNRELEVIHSRWAMLGALGCIFPELLARNGVKFGEAVWFKAGSQIFSEG : 153
C105 L e i bt R, : -
. 160 * 180 * 200
g14512125 : GLDYLGNPNLIHAQSILAIWAVQVVLMGAVEGYRIAGGPLGE ITDPY : 204
C105 T T T T T T e e e e e - 258G 5
LYPG
* 220 * 240 *
*2Y 13 VWL I S D PLGLADDPEAFAE LKVKE LKNGRLAMF SMFGFEVQA IVTGKG PLENLA BRIV
C10S B SFDPLGLADDPEAFAE LKVKE IKNGRLAMFSMFGFFVQA IVTGKGPLENLA Y

SFDPLGLADDPEAFAE LKVKE 6KNGRLAMFSMFGFFVQATVTGKGPLENLA

260 *

gi4512125 : wIIENIIVISRFCISISGSaNIS: : 277
C105 HEDOHLADPVNNNAWAYATNEVPGKEEEEN:]

DHLADPVNNNAWAYATNFVPGK

Figure 14. Multialignment of amino acid sequence of plant chlorophyll A/B binding
protein and putative chlorophyll A/B binding protein using GeneDoc program.

gi 4512125 - chlorophyll A/B binding protein ; Phalaenopsis sp. 'KCbutterfly’

C105 - contig 105.
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Ribulose bisphosphate carboxylase #d #A &

71%%°] %4 ¥ contig % ribulose bisphosphate carboxylase small chain® & o]
9lE contig 60E 207he) 2 &o] F¥ Z2y Hol wdo] & AT ¢ F UAUH
(Table 6). Contig 62 GenBankel %% 5o Ut Lactuca sativa®l Q40250(Accession
No) fdatst mxel AFAel e ZAog #2150} multialignment2 F #Hatel
olul AP g vl @ttt 2 A3 contig 609 F-E£G7ING HBEE ofr| At
P Q40250 Mz MM ORFY &AL Yero] nbulose bisphosphate
carboxylase small chain &4 F3xY 7t54ol ol F ¥& 22 w5 AkFigure
15). ek &3z ojsade] H& Aol FPA4 pentose HEHS] F 7HA W
So] T3l ribulose bisphosphate carboxylase @8 F A&7 da & HES
BuUEs Hog Hol o A A &N Y B AVAdA FLI
de e Aoz ALHUL

T

gi3914604 : A { NAPFTGLKS: FPN AR ;49
c60 : A \ P 7 ;

+APFTGLKSS""F ;

60 * 80 * 100
913914604 : REhieEenyjeleinyil gy GLKKYETLSYLPPLSDEAL,K‘E I3 YLIRJSWIPCLESEESYIY
C60 Bl S NGGRVOCMKVWP PWGLKKFE TLSYLPPLSDEALIPKE IRYLLREe A T PCLERE 102

SNGGRVOCMKVWPP GLKKSETLSYLPPLSDEAL KEI YL6R WIPCLE

* 120 * 140 *
gi3914604 : NOVMKEVGE $uKE Y R ER!
c60 : R OVLKEVGE Lo KE YRR EX)
FELE SVYREHH SPGYYDGRYWTMWKLPMSGCTD QV6KEVGE KEY
160 * 180
gi3914604 : ) 181
c60 182

P F6R6IGFDN RQVQCISF6 AKPPGV

Figure 15. Multialignment of amino acid sequence of plant Ribulose bisphosphate
carboxylase small chain and putative Ribulose bisphosphate carboxylase small
chain using GeneDoc program.

gi 3914604 - ribulose bisphosphate carboxylase small chain ; Lactuca sativa

C60 - contig 60.
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=7 LG unshiu Marc.) #49] AL A GEdS Gotr it nsaae] {3t
golB el & AZtstal d7IMES 28T vy HAFAAS] TR TAREE A
stttk FAA golH e g = HA mRNA FollA 5-cap@ polyA tails 7FZl mature
mRNAZ ¥ full length ¢cDNAS F/dste] A=, o wHez Aozl ¢DNA
FE29 = 5 2350709 o] cDNAQ 9714492 A5 d7AME B2
At s e A71AAE Y BEAel= 360 bp ol At

cDNA 23507 &89 FEA719<ES CAP3 Sequence Assembly L= 13& o] &3}
o ®Ag Ay 166871 FES 145709 contigE: ol F UL, YA 6627 FEL
singleton®.® ue LFA7IALS 7H Fd2 =, unigene® F= 80770

=

NCBI9] BLASTX Z21#S o]&3to] unigeneE3 GenBankel %

M

N

ﬂll

AEAS B3 A, unigene 377ME 7T ol 4¥X FAAEY nE9 AEAS
B, ymA] 43070 7150 A JdA Z ASoAY. 7EE EE= 4307

unigene & olA 1597+ GenBankell SE&FH ooy 7|50l A UA & FAA
=
[e)

S S B UrA 27s s5E oW FAAetE A

A 377709 unigene T oA 29470+ A EoA A7 sol 4HA A=
A 83 vE AEAAE Zlsol ¢ElAd Aoy HEdAE 7se] &
HA A B2 FHAEoIUT. A EolA A 7se] ¢l X unigeneES MIPs Ortholog
Database®} H|nl#218to] Arabidopsis thaliana®l 8715 1470 7}H 2] (functional
category) @ = EFHS W, oA, thAb oA, AERo], HAL, whEE sl A
AEzzA} AsAE, FE719, 71323, AZEE8E, AT, AxFE 71
7H ¥ unigene®] = 7H7F 42, 35, 29, 23, 18, 17. 15, 12, 10, 7, 5, 5, 5, 71714

cDNA F& FF 7IF22 f4d4 F74d TANES 243 43 v s

g

A 7 ddEl et %S f 42 chitinaseo] 1o WA H chitinased] FHE 2714
At ol F FTFY chitinase A A5AAE B cDNA 2 = 25 1717
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