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43
cDNA 43 EST

Trizol RNA Poly A° mRNA LD-PCR
cDNA 7TripEX2 43 cDNA
6.8x 10°pfu/mL  4x 10° pfu/mL
98.05% 96.15% 1.0-1.5kb
35x10° 21x10°
EST 2TrHplEx2 pUCM-T
2 S Sfi2puC

43 cDNA 4320 EST
200bp 2963 68.60% DNATool
863 33.88% ESTs 1684
478bp
NCBI 36.0% (607EST)
71.3% (1200 EST)

BlastX ( =5) 30 10%
( 25 ) 100 30%
60%
BlastX (
) 12 (Energy)
26.39% (Protein synthesis)  17.86% (Cdl
structure) 10.71% (Disease and defence) 9.23%
(Metabolism)  8.33% (Cellular signal transduction)  5.36%
(Céllular transporters)  4.66% (Transcription)
3.87% (Cel growth and divison) 3.77%
(Secondary metabolism)  3.47% (Protein destination and storage)
1.69% (Unclear classification and unclassified)
4.66%

cDNA



Abstract

Tea plant Camdllia sinensig is an important economic crop and tea is one of the most

popular beverages in the world. In order to better understand the gene expression profile of tea

tender shoots and obtain the interested genes, two tender shoots cDNA libraries of Longjing 43

and Anji Baicha were constructed, and Longjing 43 library was subjected to high-throughout EST

sequencing and bioinformatical analysis. The main results were as follow:

1.

Totad RNA was isolated from tender tea shoots using Trizol single-step method, mRNA was
separated and then the double-strand cDNA was amplified by LD-PCR. After size
fractionation, the ds-cDNA was ligated to ?TriplEx2 and recombinant bacteriophages were
packaged to construct cDNA library. The titers of Longjing 43 and Anji Baicha cDNA
libraries were 6.8x 10° and 4x 10° pfu/mL, respectively, matching the requirement of high

quality library. The recombinant rates were 98.05% and 96.15%, respectively, and the inserts
were about 1.0-1.5kb. There were 35x 10° and 2.1x 10° clones in total, respectively. The
results indicated that the two libraries were integrated and efficacious.

A new vector Sfi?pUC was constructed in order to obtain high EST sequencing quality based
on the origina vector pTriplEx2. Two new restriction sites of enzyme Sfi? were introduced
into the new vector.

Totaly 4320 clones were randomly selected from Longjing 43 cDNA library and partidly
sequenced by MegaBace 1000 capillary sequence machine, 2963 readable sequences that are
more than 200 bp were produced from them, which was 68.60% of al the sequences. From
the 2963 useful sequences, 1684 ESTs were identified by redundancy analysis with DNATool
software. The redundant ratio was about 33.88%, and the average length of the 1684 ESTs
was 478 bp.

The 1684 ESTs were blasted against the non-redundant nucleotide and protein database of

NCBI and the databases of tea plant ESTs were constructed. On the basis of NCBI database
searches, 36.0% of the total 1684 ESTs showed significant homology with the nucleotide
database and 71.3% with the protein database.

BlastX analysis of significant homology with the non-redundant protein database suggested

that about 10% of the total sequences were high expression abundance genes (expression

frequency=5), 30% were moderate abundance genes (expression frequency scope 25), and
60% were low abundance genes (expression frequency<2). The results indicated that most

genes in tea tender shoots were low or moderate expression abundance.

Genes with function annotation or putative function annotation were assigned to 12
categories according to the classification of Arabidopsis genes. They were genes related to

energy (corresponding 26.39% of total genes), protein synthesis and storage (17.86%), cell



structure (10.71%), cell disease and defence (9.23%), metabolism (8.33%), cellular signal
transduction (5.36%), cellular transporters (4.66%), transcription (3.87%), cell growth and
division (3.77%), secondary metabolism (3.47%), protein destination and storage (1.69%),
unclear classification and unclassified(4.66%).

Key words: Tea plant (Camellia sinensig, Tender shoots, cDNA library, Sequencing analysis,
EST (expressed sequence tags), Functional genes
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1990 2004 4 30 NCBI
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cDNA cDNA
(Chalcone Synthase CHS) (Takeuchi et al., 1994)
(Phenylalanine Ammonia-lyase PAL) (Matsumoto et al., 1994) & cDNA
( 1994)
RNA  cDNA PCR
(Polyphenol Oxidase PPO)( 2001) S
(S-Adenosylmethionine Synthetase SAM)( 2001 Liang et a., 2001)
cDNA (Caffeine
Synthase, CS)(Kato, 2001)
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(PAL)
(CHS)
4- (Dihydroflavonol 4-Reductase, DFR) PAL
CHS DFR
cDNA
cDNA Matsumoto Takeuchi  (1994) (
1-1  GenBank a

Table1-1 Genescloned from tea plant from Genbank



(bp)

Gene GenBank
' Length Author Yer
accession
glutamine synthetase AB117934 1409 Tanakaet a 2004
16S RNA 16S ribosomal RNA AY563527 699 Singh et a 2004
26S RNA 26S ribosomal RNA AY 283368 550 Dadwal et a 2003
18S RNA 18S ribosomal RNA AB120309 1800 Tanakaet a 2003
R beta- primeverosidase AB088027 1729 ljiimaet a 2003
NADH NADH dehydrogenase (ndhF) AF421077 1946 Anderberg et d 2002
ATP 0 ATP synthase 3 subunit AF420986 1184 Anderberg et d 2002
ATP a ATP synthase a subunit AF420952 1200 Anderberg et d 2002
violaxanthin de-epoxidase (vde) AF462269 1562 We et d 2002
( 313 beta-1,3-glucosidase-like AF537127 584 Jang et a 2002
31,3 beta-1,3-glucanase AF399920 1369 Jang et a 2001
n- n-methyltransferase ~ AX138777 1427 Mizuno et a 2001
caffeine synthase AF031280 1438 Kato et al 1999
S S-adenosy Imethionine synthase AB041534 1303 Feng et a 2000
S S adenosylmethionine synthase AJ277206 1776 Feng et a 2000
polyphenol oxidase AF269192 537 Xietd 2000
5.8S RNA 5.8S ribosomal RNA AF315492 653 Tangetd 2000
PR-1 PR-1like protein AB015047 707 Tomimoto et al 1998
4- dihydroflavonol 4-reductase AB018685 1420 Takeuchi et a 1998
4- dihydroflavonol 4-reductase AB018686 1268 Takeuchi et a 1998
1 chalcone synthase 1 D26593 1390 Takeuchi et a 1994
2 chalcone synthase 2 D26594 1405 Takeuchi et a 1994
3 chalcone synthase 3 D26595 1425 Takeuchi et a 1994
phenylalanine ammonia-lyase (PAL) D26596 2330 Matsumotoetal 1994
1,5 X69732 900 Savolanien et a 1992
ribulose-1,5-biphosphate-carboxylase
a Except for the genes obtained by this research.
) cDNA Matsumoto  (1994)
PAL cDNA cDNA PAL cDNA
PAL-RFLP PAL 3 280 bp
PAL 3 DNA A B D PAL
3 PAL Takeuchi
(1994) CHS cDNA cDNA CHS1 CHS2
CHS3 CHS cDNA 389

93%-96%

5|



Takeuchi  (1995) PAL CHS
MRNA PAL  CHS
PAL CHS DFR
11.2.2
(PPO)
1895 (Mayer et al., 1979, 1987)
PPO
(2001)
nest-PCR pGEM-T Easy Vector
1006 bp
335
GenBank PPO
11.2.3
3 S (SAM)
(C9 N- SAM
S ATP SAM
(2001) RNA cDNA
PCR SAM 3 5 BLAST
SAM 1303 bp 394
SAM Liang (2001)

RNA SAM RT-PCR
cDNA SAM cDNA 800bp SAM

Kato(2001) RNA cDNA RACE (Rapid
Amplification of cDNA End) N PCR

CS CcDNA 1438 bp 369 Cs
40% Cs Csl
CS

11.24



(1994) cDNA [z
PCR 505 bp [z cDNA
3-1,3 ( )R1,3
HCN R
58S 16S 26S RNA
1,5
12EST
121 EST
Costanzo(1983) (Expressed
sequence tag, EST) cDNA
DNA Wilcox(1991)  Okubo(1992) EST
EST Adams(1991) cDNA 609
EST 36 337
Crag Venter EST Crag
(Nationd Institutes of Health, NIH)
EST EST (Functional Genomics)
(Structural Genomics) (Human Genome Project, HGP)
EST EST
(Adamseta. 1991)
1992

(Plant and Animal Genome Conference)

(Proteomics) (Post-Genomics Era)
EST
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cDNA

EST cDNA
( 300-500 bp)

EST( 2001)

EST
EST

Untranslated regions) ORK(

cDNA
cDNAS 3
2000)
1.23 EST
(
EST
NCBI)EST (dbEST
2003 12 12 EST
10 (55
(19.1 ) (16.2

(http://mwvww.ncbi.nlm.nih.gov/dbEST/)

DNA mMRNA  cDNA
2%(Schuler  1997) 500-8 000 bp
¢cDNA 5 3
150 bp
EST Venter
EST (Adams et d., 1991)
2% EST
DNA MRNA
mRNA 5 -UTR(
Open reading frames) 3-UTR  poly(A)
5-UTR 3-UTR
EST (Mekhedov et 4.,
EST cDNA
) ( ) ( )
DNA
EST

(National Center for Biotechnology Information

4

GenBank )(Boguski et al., 1993)

1938 EST
(386 ) (348 ) (345 ) (26.2 )
) (151 ) (13.2 ) (111 )
2004 4 30 EST 2090

160 EST EST

EST



(Sterky et al., 1998 Liueta., 1995 Mooneta., 1998 Umedaetad. 1994

Lange et al., 2000)

EST (Cooke et al., 1996)
4 (Delseny et al., 1997)
EST
EST GenBank  dbEST
EST
GenBank dbEST EST 5
(http://mwvww.ncbi.nlm.nih.gov/dbEST/)
EST
EST
EST mMRNA
mMRNA
EST
“ "(contig) EST
EST
MRNA
(Roundey et a., 1998) DNA
EST cDNA
EST
cDNA cDNA
EST cDNA
Van de Loo (1995) EST (12- )
( ) DNA
RFLP AFLP RAPD EST
Sasaki  (1998) F>
186 2300 DNA 12 1550cM
70% EST EST
cDNA
EST
(Adams et a., 1991) EST

(Ancient Conserved Region, ACR)

EST

(Green et al., 1993)



124 EST

HGP(Human Genomic Project)

(Bioinformatics)

DNA
1241 EST
NCBI GenBank
EMBL (European Molecular Biology Laboratory)
DDBJ(DNA Data Bank of Japan)
EST GenBank 70% EST
(Benson et al., 2003) 1996 (Centre of
Biolnformatics CBI)( 1998) 40
EMBL EST
1991 EST 2000 2004 4
30 GenBank  EST 20,896,801
(Gelbart 1998) GrainGenes
1242 EST
EST EST
BLAST(Basic Local Alignment Search Tool)
BlastN BlastX ThlastX BlastP ThlastN 5 ( 1997)
BlastN ThlastX BlastX EST
BlastN
BlastX 6
EST BlastN  BlastX
BLAST
(score) E (expect) E



1.3

score>100
E
cDNA
EST
mRNA
cDNA
cDNA i?

0.02

(Newman et al., 1994)
(Pearson  1996)

EST

EST

cDNA  ?TriplEx2

cDNA

cDNA  Si2pUCM-T

cDNA

EST




cDNA

DNA
( )
DNA
DNA MRNA, mRNA mMRNA
cDNA
cDNA
cDNA
(Takeuchi et 4., 1994)
MRNA cDNA cDNA
cDNA
2.1
211
43
-70

2.1.2

RNA Trizol GibcoBRL PolyATtract mMRNA Isolation Systems

Promega SMART ™ cDNA Library Construction Kit Clontech Laboratories, Inc.

buffer(1 mL)  45% BAS UL 37% 196 L 10x 3(N- ) 121

pL  80% 6L 10% 62 UL

1x Lambda buffer 0.1 M NaCl 10 mM MgSO,-7H,O 35mM Tris-HCl 0.01%

LB (1) 10g 59 NaCl5g 10 mM MgSO, 159 0.2%

pH 7.0 20 min

10



LB ( )(1L) 10g 59 NaCl 5g
50 pg/mL 20 min
LB (L) 10 g 59 NaCl 5 ¢ 15 g pH7.0
20 min
LB/MgSO4 (1L) 109 5g NaCl5g 10 mM MgSO,
729 pH7.0 20 min
LB/MgSO, (1L) 109 59 NaCl5g 10 mM MgSO, 15
g pH70 20 min
SOC (1L) 209 5g NaCl 059
25MmKCl 10 Mm MgCL 20 mM pH 7.0 20 min
213
2131 RNA
100 mg 1 000 pL
Trizol 1000 pL Trizal DEPC(
) 1.5mL 5min 200 pL 4 12000
rpm 10 min 500 pL 10 10
min 4 12000 rpm 10 min 1mL 75%
20uL  DEPC ddH,O RNA
RNA 3.5 pL bufferl6.5 p L 95 2min
5vicm RNA -70
2.1.3.2 mRNA
1) Oligo(dT) mMRNA
DEPC RNAase 15mL 05mg RNA 500 pL
DEPC 65 10 min 3uL  Oligo(dT) 13yl 20xSSC(1L
20x SSC 175.3g NaCl  88.2g pH 7.0) 10-20 min
2)
( Promega Corporation)
300 pL 0.5x SSC
100 pL
0.5x SSC
3)
100 yL  0.5xSSC
10 min 1-2 min
300 L 0.1xSSC

11



4) mMRNA
100 pL
250puL  mRNA
5) mRNA
0.1x (pH52) 1x mRNA -20 12000 rpm

10 min ImL 75%
30uL DEPC 3.5 uL mRNA 16.5 L buffer( 7 33 ) 95

2min

5v/icm
2.1.3.3 cDNA
0.5mL 3uL mRNA 1pL 10puM 5PCR

(5 -AAGCAGTGGTATCAACGCAGAGTGGCCATTACGG CCGGG-3) 1pL 10uM
3 PCR  (5-ATTCTAGAGGCCGAGGCGGCCGA CAT G d(T)soN.iN-3) (N=A G C

T Ni=A G O 72 2 min 2 min
2 pL 5% buffer(250 mM Tris, pH8.3, 30 mM MgCl,, 375 mM
KCl) 1uL (20 mM) 1uL dNTP (10 mM) 1pL
0pL PTC-220 PCR (MJResearch, Inc.) 42 lhr
-20 3
2.1.34 cDNA
PCR 95 0.5mL 2uL cDNA 8&uL
10 pL 10x PCR buffer 2 pL 50xdNTP mix 2 uL 10 uM 5 PCR
(5 -AAGCAGTGGTATCAACGCAGAGT-3') 2 uL 3PCR (5-ATTCT AGAGG
CCGAGGCGGCCGACATGd(T)30N4N-3) (N=A G C T Ni=A G C) 2pL 50x
100puL 2
95 PCR PCR 95 20s
9% 5s68 6mn 24 PCR 5uL  11% 05x TBE
(45 mM Tris- 1 mM EDTA pH8.0) -20 3
2.1.35 cDNA
1) 75 puL cDNA 0.5 mL 2uL K@ pgul)
2) 45 20 min
3)
4) BpuL 100pL
5) (25:24:1  viviv) 1-2min

6) 14000 rpm 5min
7 0.5mL

12



8) 100puL 241 viv) 1-2min
9) 14000 rpm 5min

10) 0puL (3M, pH4.8) 1.3puL glycogen (20 ug/iul) 260 pL 95%
14000 rpm 20 min

11) 100 p L 80%
12) 10 min
13) uL
2136 Sfil cDNA
1) 0.5mL 79 L cDNA( K ) 10uL 10xSi | buffer

10pL Sl (20 /uL) 1 pL 200x BSA )
2) 50 2hr -20
3) 2uL 1%
2.1.3.7 cDNA
1) 16 15mL
2) CHROMA SPIN-400 ( Clontech Laboratories, Inc.)

a CHROMA SPIN-400 4 lhr

b) 1000 L

( 3min )

c)

d) buffer 1mL

2) 1 /40-60s 1 puL  ( <1 /100s

<5uL )
3) buffer 70 L buffer
4) buffer ( 15-20 min) 10pL Sl cDNA
5) ( )
6) 10puL buffer cDNA
7 buffer
8) 16
9) 600 uL buffer HBuL( 1 )
10) 1.1% /EB 3uL
1 kb DNA Marker 150 vV 10 min

3-4 1.5mL

11) 1/10 (3M; pH4.8) 1.3 pL glycogen(20 mg/mL) 2.5 95% (-20 )

-20

13



12) 14000 rpm 20 min

13) 10 min
14) 7uL Sl cDNA Sl
2Tripl Ex2 ( Clontech Laboratories, Inc.)
2.1.3.8 cDNA
1) ML) ML)
cDNA 0 1.0
?TriplEx2 (500ng/uL) 1.0 1.0
ATP(10mM) 0.5 0.5
T,DNA ligase (400 U/u L) 0.5 0.5
10x ligase buffer 0.5 0.5
ddH,O 2.5 1.5
5.0 5.0
10x ligase buffer ~ 500mMTris-HCl pH7.8 100mM MgCl, 100mM
0.5 mg/mL BSA
2) 16
3)
2.1.39
1) BuL
2) 30 90 min
3) 4 2 6-7
7% (DMSO) -70 1
2.1.3.10
1)
5uL XL1-Blue LB
37 4 2
LB/MgSO, 37
2)
15 mL LB/MgSO,/ 50 mL
140 rpm 37 oD 2.0 5000 rpm 5min
7.5mL 10 mM MgSO, buffer 520 20uL
XL-1Blue luL 37 10-15 min
2 mL LB/MgSO4 37 LB/MgSO,
10 min 37
6-17 hr (pfu/mL)=( )/

14



21311

X-Ga 100mM IPTG 100
mM  X-Gd ( ) ( )
2.1.3.12 cDNA PCR
LB 15-20 200 uL buffer
37 1 hr 4 ?TriplEx2 5 PCR
(5'-CTCCGAGATCTGGACGAGCT-3') 3 PCR (5'-GGGATATCACTC AGCATAAT-3')
PCR PCR 2 uL
2uL 25mM Mg 14pL  10pM dNTPsO4pL  10x PCRbuffer 2yl 10pM5 3
01uL TaqgDNA 0lpL ddH,0139uL PCR 95 4
min 95 30s 55 45s 72 1min 36 72 10 min

MJPTC-220 PCR

2.1.3.13 cDNA
XL1-Blue 15mL LB/MgSO./
50 mL 37 140 rpm oD 2.0 5000 rpm 5min
7.5mL10 mM MgSO, 7mL 00uL
37 15min 4.5 mL LB/MgSO,
/ LB/MgSO,
10 min 37 6-18 hr 12
mL 1x Lambda buffer 4
50 rpm lhr
50 mL 10 mL
2min 7 000 rpm 10 min 50 mL
4
2.1.3.10
1mL/ 7% DMSO  -70
2.2
221 RNA
Trizol Promega MRNA RNA mRNA
RNA 2-1 28S 18S 5S
28S 18S 55 RNA

DNA 43 RNA

15



260nm  280nm OD 2601280 196 2.09
MRNA RNA
MRNA cDNA 2-2 0.5-10 kb
M cDNA
well kb
28¢ 9.42
18¢<
0.56
2-2. 43cDNA  1.1%
2-1.  RNA M A /Hind DNA Ladder
Fig.2-1 Total RNA denatured formaldehyde gal  Fig.2-2 cDNA &garose gel electrophoresis of Longjing
analysis 43
1 43 Longjing 43; 2: Anji Baicha
222 cDNA
2221
XL1-Blue
2-1 525l
43 6.8x10° pfu/mL  4x 10° pfu/mL 1x Lambda buffer
8.5x 10°pfu/mL
5.7x 10°pfu/mL
2-1
Table2-1 Titering of thelibraries
Dilution 43 Longjing 43 Anji Baicha
10! 77 40
Original library 10 2 6 4
Mean titer (pfu/mL) 6.8x 10° 4310
10 * 940 511
Amplified library 10 % 76 63
Mean titer (pfu/mL) 8.5x 10° 5.7x 10°
IPTG X-Ga
2-2 43 98.05%
96.15% 35x10°  21x10°

16



2-2

Table 2-2 The recombinant rates of thelibraries

43 Longjing 43 Anji Baicha
Dilution 10 4 10 % 10 4 10 5
Totd clones 940 76 511 63
No. of blue spots 20 1 23 2
Recombinant rate 97.4 98.7 95.5 96.8
Mean rate 98.05 96.15
2.2.2.2
2 1 PCR
2-3 0.5kb
1.0-1.5 kb 43 1.0-1.5kb

2-3. 43(B) (A) PCR
1-11 11 cDNA M
Fig. 2-3 PCR analyses of 11 recombinant phages of Longjing 43 (B) and Anji Baicha (A) cDNA libraries
Lanel-11: randomly selected cDNA clones, M : 100bp +DNA ladder

2.3
RNA RNA
cDNA
-70 RNA
RNA RNA
RNase
RNA RNA

17



(2001) Chomczynski RNA RNA

DEPC
RNase RNA  28S 18S RNA
MRNA cDNA MRNA
MRNA MRNA cDNA
400bp cDNA
cDNA
10°pfu/mL (Li et al., 1998)
N=In(1-P)/In(1-1/n) (N P ( 99%) n
mMRNA MRNA ) MRNA 99%
17x10° (Sambrook et al., 1998) cDNA
6.8x 10°pfu/mL  4x 10° pfu/mL 98.05%  96.15%

35x 10° 21x10°

cDNA
MRNA

MRNA mRNA 5 3
( 1998)
DNA cDNA
cDNA
cDNA

18



EST

EST

EST

(Sterky et al., 1998 Liu et a., 1995 Moon et ., 1998 Umeda

etd. 1994 Langeet a., 2000)

EST
EST GenBank  dbEST
EST
GenBank  dbEST EST 5
(http://www.rchi.nim.nih.gov/dbEST/)
cDNA EST
ESTs
31
3.11
cDNA
:50mM Tris-HCI, pH8.0 10mM 0.1mg/mL RNAase
0.2N NaOH 1%
3M pH 55 4
3.1.2
3.1.21 Sfi?puC
cDNA BM25.8
TG1
SfizpuC
1) DLOO3E08 PCR
Sfi?

Taqg polymerase buffer(  Mg2+) quL

43

19



dNTP(10mM) 12uL

Primer3' /5’ (10mM) 0.3uL/each
Tag polymerase 03uL
ddH,O 514uL
PlasmidDNA 05uL
Total e0uL
PCR
95 dmin 95 30s 54 45s 72 1min 36 72
10min  4uL
2) PCR Vitagene DNA ( )
PCR 168uL PCR-A DNA DNA
2mL 3600rpm 1min
0.5mL w1 3600rpm 30s
0.7mL W2 3600rpm 30s
0.7mL W2
Imin
1.5mL DNA L (60 )
1min 1min DNA uL
3) PCR
PCR L
pUCM-T luL
T4-ligase L
T, ligase buffer L
Total ouL 16
4)
a) TG1 10mL LB 37
b) 100pL 10 mL LB 37 2-3 hr
1.5mL 5-10 min
c) 4 4000rpm 1min 150 uLO.1M CaCl,
3-5min 4000rpm Imin
d) 5uL  0.1M CaCl, -70
5)
a HuL 50uL 30 min
b) 42 60s
C) 5min

d) 700uL LB 37 190 rpm 15 hr

20



2) 4000rpm 5min 600 L
f) X-gal(100mg/mL 8uL)
LB/Amp 37
6)
LB/Amp
1998) DNA
7
DNA  Sfi?
DNA 0uL
10xbuffer quL
Sfi enzyme 2uL
10xBSA 08uL
ddH20 61.2uL
Tota 8uL 50 2hr
QIAquick Gel Extraction
Sfi?2puC
3.1.2.2 cDNA
cDNA o5uL
Sfil-pUC vector L
T4ligase L
T4ligase buffer L
H,O 4.5uL
Tota ouL 16
TG1
4
3.1.2.3 cDNA
31231
cDNA
1) 37 12-16 hr
2) 96 ImL LB(
37 16-18 hr 3000 rpm
3) 20puL

IPTG(100mg/mL 20u L)

(Sambrook et a.,

Shi?

LB

S0 pg/mL)
5min

21



4) 200 pL 10

5) 200 L 10
6) 5min 10 min 4000 rpm 20 min
7 30puL 3 15 min(4000
rpm) DNA
8) 300 pL 70% 4000 rpm 5min
9 2uL DNA -20
3.1.232 PCR
1) 5 (5-CTCCGAGATCTGGACGAGC T-3)
2) 9%
DY EnamicET auL
S) (5uM) uL
DNA 0.2-2ug
Total 20uL
3) PCR
95 20s
50 15s
60 Imin
32
4) 1uL75M 275puL 5uL ddH,O
5) 4000 rpm 40min
6) 50puL 70 4000 rpm 20 min
7 20 min
8) 5uL  loading solution 10-20s
9) MegaBace™ 1000DNA (Amershan Pharmacia Biotech Inc.)
5
3124
31241
Chromas >5 <150bp
abd fasta 3 Poly(A)
Poly(A)
3.1.24.2 GenBank

FASTA GenBank GenBank

22



3.1.24.3

3.1.24.4

24bp 2

(http://www.nchi.nlm.nih.gov)

) 100

0.02

3.2

321

Sfi?

( 23

(Pearson 1996)

Sfi2puc

BM25.8
DNA
DNA

3-1)
pUCM-T
TG1

DNAtools
5 1
80 3
Cluster ( Cluster
EST GenBank
BlastN BlastN (score
GenBank
e-vaue
BlastX BlastX E
DLOO3E08 PCR
pUCM-T TG1
DNA( 3-1 1) Sfi?
DNA 200
3
2964bp( pTriplEx2
43

23



M1 M2 1 2 3

3-1 Sfi%-puUC DNA il
M1, M2 1 DNA 2, 3. Sfil
Fig.3-1 Analysis of theSfi2pUC plasmid DNA digested by
Sfil in 1% agar ose gel
M1, M2: DNA maker; Lane 1: Sfi2pUC DNA; Lane 2, 3:
DNA digested by Sfil
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43cDNA 4320
%6 45 ( DHI2S 13 TGL 32 )
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2963 200 bp % (
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pTriplEx2 Vector Information FT3194-5

Aff 1l Nhel EcoR Vi3

(3445] |Z6E]
Mo 11431
Byl 3=

Alwll |
(03] @ MCS
. (E79536)
N
pTriplEx2 '
36kbh )
f1 ari
Nae ling)
Clalnaw
Cla [ =0 ## Rogion of multiple translatian
Xmn | _— start signals and slip site
T Aatll Eco0109 111577 . 5UTR
(1638) —a T7 promoter

o3 LTriplEx2 Saquancing Primer slip sita
H SUTR e | RBS-ATG,,, | RBS-ATE.;| cToCGAGATCTGEACGAGCTITITITITITIT

B2l ATnpEx® LO-Insart
. Scraaning Amplimer
ETEGGG&AGEGEGECATTGTGTTG&AEEEGGGAATTEGGCE&.TTATGGCCTGMGMTEEGGEEGEETEGGEEM
BssHIl  Bsi¥| AspT181 Xmal EcoR | SilA Pst] BamH | Sile
Kpin | Smal
o ATnpEx3’ LO-Insart
"E' - Zcraening Amplimar Bf[l
GTCGACTCTAGACTCGAGC AAGCTTATGCATG CGECCE CAATTCGAGCTCACTIGGE CAATTCECOCTATAGTGAGTCGTATTA
Sall  Xbal Xhel Hidll  Sphl Wotl Sac | Msc| T? Proncter
Hine Nidec | fisi | Ec3 11 3 LTrpEx2 Sauancing Frimer
Pl |

Restriction map and multiple cloning site (MCS) of pTriplEx2. Unique restriction sites are bold.

3-2. pTriplEx2
Fig 3-2: The partial map of vector pTriplEx2

3-3. DNA 0¢€
Fig.3-3. Analysis of plasmid DNA in 0.8% agarose gel
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31 Sfi2pucC
Table 3-1 The DNA sequence of Si ?pUC vector
Sfi_| + pUCm Vector 2964bp

tegegegtttcggtgatgacggtgaaaacctctgacacatgcagetcecggagacggtcacagetigtetgtaageggatgecgggageaga
caagcecgtcagggegegtcagegggtgttggegggtgteggggcetggcettaactatgeggeatcagageagattgtactgagagtgeacce
atatgcggtgtgaaataccgceac agatgegtaaggagaaaataccgcatcaggegecattcgecattcaggetgegceaactgttgggaagg

gcgatcggtgegggcctcttegctattacgeccagctggegaaagggggatgtgctgcaaggegattaagttgggtaacgccagggttttcee
M 13/pUC Squencing Primer
agtcacgac| GTTGTAAAACGACGGCCAGITGAATTCGAGCTCGGTACOGTAATACGACTCAC]
T7 Promoter(pUCm-T)
TATAGGGCGACATATGATCGATGATATCCCATGGGCGGCCGCCTGCAGACCAGGTCTICT]
pUCM-T vector

CCGAGATCTGGACGAG% TTTTTTTTTTTTCTCGGGAAGCGCGCCATTGTGTTGGTACCC

GGGAATTdGGCCATTATGGCCIT GCAGGATCCIGGCCGCCTCGGCQCAGTCGACTCTAGA
SiIA Insert sec il B
CTCGAGCAAGCTTATGCATGCGGCCGCAATTCGAGCTCACTTGGCCAATTC CCCTATA

3'A_pTriplEx2 Seguencing Primer
|GTGAGTCGTATTA|AGACTGGAGATCTGGATCCCTCGAGTCTAGAGTCGACCTGCAGGC
M13/pUC Reverse Primer
ATGCAAGCTTGGCGTAATCAT |GGTCATAGCTGTTTCCT Gigtgaaattgttatccgctcacaattccacacaa

catacgagccggaagcatasagtgtaaagectggggtgcectaatgagtgagctaactcacattaattgegttgegetcactgeccgctttccag

tcgggaaacctgtegtgecagetgeattaatgaatcggecaacgcgeggggagaggegatttgegtattgggegctetteegcttectegete

actgactcgctgegcteggtegttcggetgeggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataa
cgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtasaaaggecgegttgetggegtitttccataggeteegecc
ccctgacgagcatcacasaaatcgacgctcaagtcagaggtggegaaaccegacaggact ataaagataccaggegtttceccctggaage
tcectegtgegcetetectgttecgaccetgeegcttaceggatacctgtecgecttteteecttcgggaagegtggegcttictcaatgetcacge
tgtaggtatctcagttcggtgtaggtegttcgetccaagetgggctgtgtgcacgaacceccegttcageecgaccgetgegecttatecggta
actatcgtcttgagtccaacceggtaagacacgacttatcgecactggcageagecactggtaacaggattagcagagegaggtatgtagge
gotgctacagagttcttgaagtggtggectaactacggctacactagaaggacagtatttggtatctgegctctgetgaagecagttaccttegg
aaaaagagttggtagctcttgatceggcaaacaaaccaccgetggtageggtggtttttttgtttgcaagcageagattacgegcagaaaaaaa
ggatctcaagaagatcctttgatcttttctacggggtcetgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaa
aggatcttcacctagatccttttanattanaaatgaagtitasatcaat ctasagtatatatgagtasacttggtctgacagttaccaatgcttaatca
gtgaggcacctatctcagegatctgtctatttegttcatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccat

ctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagecageecggaagggecgage
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gcagaagtggtcctgcaactttatccgectecatceagtctattaattgttgccgggaagctagagtaagtagttcgecagttaatagtttgegea
acgttgttgccattgctacaggcategtggtgtcacgctegtegtttggtatggcttcattcagetceggtteccaacgatcaaggegagttacat

gatcceccatgttgtgcasaaaageggttagetectteggtecteegategttgtcagaagtaagttggecgeagtgttatcactcatggttatgg
cagcactgcataattctcttactgtcatgecatcegtaagatgcttttetgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgegy
cgaccgagttgctcttgeccggegtcaatacgggataataccgegecacatageagaactttaaaagtgctcat cattggaaaacgttcttcgg

ggcgaaaactctcaaggatcttaccgctgttgagatceagticgatgtaacceactcgtgcacceaactgatcttcageatcttttactttcaccag
cgtttctgggtgagcanasacaggaaggcasaatgecgcasaaaagggaat aagggcgacacggaaatgtigaatactcatactcttecttttt
caatattattgaagcatttatcagggttattgtetcatgageggatacatatttgaatgtatttagasaaatasacaaataggggttccgegeacattt

cccecgaaaagtgecacctgacgtctaagasaccattattat catgacattaacctataaaaataggegtatcacgaggecctttegte

32 43EST
Table 3-2 Analysisresults of longjing 43 EST sequences

Sequence catalogs Clones
Useful sequences 2963
<150bp Shorter than 150bp 416
Sequences greater than 150bp 2547
Repeats 863
ESTsVdid ESTs 1684
( / ) Repeat ratio 33.88%
809 bp 150 bp 478 bp 3 Poly(A)
511 303 ( 3-3) 250
15 3 Poly(A) 50
35 4 200bp
600-700 bp 24.3% 67% 400bp
3-3EST

Table3-3 The poly(A) information of EST sequences

EST Number Percent(%)
Poly(A) 511 30.3
No poly(A) 1173 69.7
Total 1684 100
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Fig. 3-5 Thelength distribution of tea plant ESTs
3.2.3
1643 FASTA GenBank EST
1 GenBank
324 EST
DNAtools 24bp
863
1684 BlastN  BlastX
3.25 NCBI BLAST
1684 EST GenBank(http://www.ncbi.nlm.nih.gov)
BlastN BlastX BlastN (score ) 100 BlastX E <0.02
5 D) (known
genes) (2) (putative genes) (3) ESTs(locational genes)
4 MRNA (unknown mRNA) (5) (Novel genes) 34
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3-4ESTs

NCBI

BLAST

Table 3-4 The BLAST results of 1684 ESTs against NCBI database

(%)

Gene numbers
Gene catelogs Percent of total clones
BlastN BlastX BlastN BlastX
Known genes 481 898 28.7 53.3
Putative genes 89 110 53 6.5
Locationa genes 12 0.7
mMRNA Unknown mRNA 25 192 15 114
Novel genes 1077 484 63.8 28.7
Total 1684 1684 100 100
34 1684 EST BlastN
1077 63.8
12 0.7 MRNA 25
3 66 66%
BlastX 484 28.7
BLAST 43
3-5(1)(2) BLAST
EST
3.2.6 ESTs
607 ESTs NCBI BLASTX
BLASTN 12755 80 ( 3-6 ( )
344 (
BlastN GenBank
3-7
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3-5(1)

43 EST BlastN

Table 3-5(1) Database of blastN results of tea plant

E

Clones GenBank accessions No. Species Functional annotations Score e-vaue

TLO024D03  @i[3204128|emb|AJ006768.1|CARE76 H2A 206.00 3e-50
Cicer arietinum mMRNA for histone H2A Length = 685

TL024D05 i|15149874|emb|AJ277599.2|QSU27759 234.00 1e-58
Quercus suber MRNA for metallothionein-like protein (mt gene)Length = 309

TLO24E02  gi[21490jemb|X 04401.1|STLS1 ST-LSL 212.00 6e-52
Solanum tuberosum For light inducible tissue-specific ST-LS1 gene Length = 560

TLO24E10  @i|2565418|gb]AF026803.1JAF02680 H3 266.00 4e-68
Onabrychis viciifolia Histone H3 mRNA, complete cds Length = 590

TLO24F03  gi|9967142|dbj|AB031280.1 1 1088.00 0.0
Camellia sinensis TCS1 mRNA for caffeine synthase, complete cds Length = 1438

TLO24F05  @i|2746720|gb]AF038387.1]AF03838 H4 115.00 8e-23
Capsicum annuum Histone H4 mRNA, complete cds Length = 483

TLO24F09  gi|32984510|dbj|AK099301.1 (japonica cultivar-group) cDNA clone:J023136B12, full insert sequence 107.00 2e-20
Oryza sativa cv. Length = 381

japonica

TLO24G02  gi[882241]gb|U19738.1|FLU1973 1 101.00 2e-18
S melongena Carbonic anhydrase 1 mRNA, complete cds Length = 1152

TLO24G07  gi|5706703|gb|AF112440.1|AF11244 26 218.00 9e-54
Flaverialinearis Ribosomal protein S26 (RPS26) mRNA, complete cds Length = 610

TLO24G11 i|2677823|gh|U93164.1JPAU9316 (pea) 101.00 1le-18

Pisum sativum

Abscisic stress ripening protein homolog mRNA, complete cds Length = 976
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3-5(2) 43

EST BlastX
Table3-5(2) Database of blastX results of tea plant

bp E

Clones length GenBank accession No. Species Functional annotation score evaue

TLOO3EO05 584 0i|7387849|sp|004974|LU1B_LYCPN Lycopersicon pennellii  2-isopropylmalate synthase B (Alpha-isopropylmalate synthase B) 261 7.00E-69
2

TLO25F07 602 0i|2344781|dbj|BAA21897.1| Ipomoea nil 2-oxogulutarate 3-dioxygenase; flavanone 3-hydroxylase; naringenin -~ 167 8.00E-41
2 3

DLO08AO7 367 0i|18417346|refINP_568299.1| Arabidopsis thaliana 30S ribosomal protein S13, chloroplast precursor (CS13) 61.6 3.00E-09
30S S13

TLO25H03 637 0i|30841448|gb|AAP34362.1| Gossypium barbadense  Fiber protein Fb15 141 9.00E-33

15
TLO22A07 559 0i|38154485|gh|AAR12194.1| Nicotiana benthamiana  molecular chaperone Hsp90-2 160 1.00E-57
Hsp90-2
TL028C11 689 0i|9367321|emb|CAB97360.1| Juglans nigra Flavanone 3-hydroxylase 258 1.00E-79
3
TLO12E02 299 0i|29123528|gb|]AA063022.1| Allium cepa Flavanone 3-hydroxylase 54.3 5.00E-07
3
TLO11B09 454 0i129123532|gb|AA063023.1] Allium cepa Flavonol synthase 55.8 4.00E-13
TLOO3D05 687 0i114916566|sp|Q9ZWQI|FLS_CITUN  Citrus unshiu Flavonol synthase (FLS) (CitFLS) 127 2.00E-28
FLS
TLOO7G04 699 0i|15240834|ref[INP_196382.1| Arabidopsis thaliana Formin homology 2 (FH2) domain-containing protein 177 1.00E-43
2
TLOO4F10 315 0i|21592495|gb|AAM64445.1| Arabidopsis thaliana Fructokinase-like protein 62 2.00E-09
TLO21F04 453 0i|27728731|gb|]AA018639.1| Actinidia deliciosa Galactose dehydrogenase 132 6.00E-31
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3-6 ESTs
Table 3-6 The species distribution of tea plant ESTsSBLAST result

species nucleotide sequences Percent%
Arabidopsis thaliana 4294 337
Oryza sativassp. Indica 1004 79
Nicotiana tabacum 443 35
Nicotiana sylvestris 401 31
Glycine max 368 29
Solanum tuberosum 367 29
Zea mays 365 29
Lycopersicon esculentum 345 2.7
Petunia hybrida 212 17
Mus musculus 206 16
Pisum sativum 162 13
Mesembryanthemum crystallinum 148 12
Gossypium hirsutum 129 1.0
Triticum aestivum 104 0.8
Camellia sinensis 80 0.6
( 100 )
4127 324
Others (less than 100 entries for individual species)
Total 12 755 100
3-7.

Table 3-7 BLAST matched cloned genes of tea plant in the GenBank

Clone ID Functional annotation
TLO18D10 ITS1, 5.85rRNA, ITS2, 28SrRNA
TLO04CO05 5S RNA(5SrRNA)
TLO011G03 Leu tRNA(chloroplasttRNA-Leu gene for transfer

RNA-Leu)

TLO22H10 31,3 (3-1,3-glucosidase)
TLOO7A08 3 (B-primeverosidase)
TLO16G12 (maturase)
TLO12A03 1(chalcone synthase 1)
TLO025D10 2(chalcone synthase 2)
DL007F02 3(chalcone synthase3)
TLO27F02 S (S adenosylmethionine sythetase)

TL014D02 (caffeine synthase)




3.2.7

cDNA
cDNA / ESTs
4 ESTs 115 6.8%( 3-8

3-8 cDNA
Table3-8 Some abundant genesin thetea young shoots cDNA library

Abundant Genes EST numbers
Histone 59
Metallothionein-like protein (mt gene) 42
1,5- / Ribulose bisphosphatecarboxylase/oxygenase (Rubisco) 42
ab Chlorophyll a/b-binding protein(CAB) 37
ab light harvesting chlorophyll A/B binding protein(Lhcb) 19
ST-LS1L Light inducible tissue-specific ST-LSL 17
3.28 BlastX EST

(The EU Arabidopsis Genome Project., 1998)(  3-9) BlastX

1008 EST 12 ( 3-10)
(Energy) (Protein synthesis) (Cdl
structure) (Disease and defence) (Metabolism)
(Signal transduction) (Transporters)
(Transcription) (Secondary metabolism) (Cdl
growth and division) (Protein destination and storage)

(Unclear classification and unclassified)



3-9

Table 3-9 Functional catalogues of plant genes

01 Metabolism 02 Energy 03 Cell growth/division 04 Transcription
01.01 Amino acid 02.01Glycodysis 03.01 Cell growth 04.01rRNA synthesis
01.02 Nitrogen and sul phur 02.02Gluconeogenesis 03.13Meiosis 04.10tRNA synthesis
01.03 Nucleotides 02.07 Pentosephosphate 03.16 DNA synth/replication 04.19 mRNA synthesis
01.04 Phosphate 2.10 TCA pathway 03.19Recombination/repair 04.1901 Generd TFs
01.05 Sugars and polysaccharides 2.13 Respiration 03.22Cell cycle 04.19.4 Specific TFs
01.06 Lipid and sterol 2.16 Fermentation 03.25Cytokinesis 04.1907 Chromatin modificarion
01.07 cofactors 2.20 Etransport 03.26 Growthregulators 04.22 mRNA processing
2.30Photosynthesis 03.990ther 04.31RNA transport
O5Proteinsynthesis 06 Proteindestination and storage 07 Transporters 08 Intracellular traffic
05.01 Ribosomal proteins 06.01 Folding and stability 07.01 lons 08.01Nuclear
05.04 Trandation factors 06.04 Targetting 07.07 Sugars 08.02Chloroplast
05.07 Trandation control 06.07 Modification 07.10Aminoacids 08.04Mitochondrial
05.10tRNA synthases 06.10 Complex assembly 07.13Lipids 08.07 Vesicular
05.990thers 06.13Proteolysis 07.16 Puring/pyrimidines 08.10Peroxisomal
06.20 Storageproteins 07.22 Transport ATPases 08.13 Vacuolar
07.25ABCype 08.16Extracellular
07.990thers 08.19 Import
08.99 Others

09Cell structure

10 Signal transduction

11 Disesse/defence

20 Secondary metabolism

09.01 Cell wall 10.01 Receptors 11.01 Resistance genes 20.1 Phenyl propanoids/phenolics

09.04 Cytoskeleton 10.04Mediators 11.02 Defence-reglated 20.2 Terpenoids

09.07 ER/Golgi 10.0404 Kinases 11.03 Cell death 20.3Alkaloids

09.10Nucleus 10.0407 P hosphatases 11.04 Cell rescue 20.4 Non-protein amino acids

09.13Chromosomes 10.0410 G proteins 11.05 Stress responses 20.5Amines

09.16 Mitochondria 10.990thers 11.06 Detoxification 20.6 Glucosinolates

09.19 Peroxisome 11.99 Others 20.990thers

09.25 Vacuole

09.26 Chloroplast

09.99Others

12 Unclear classification 13Unclassified 14 Trangposons

14.01 L TRretroelements
14.02Non-L TR retroelements
14.99Other

Fifteem putative cellular roles for genes in plants are shown that are broadly based on the yeast functional catalogue, New
categories, adapted for plant-specific roles, have been made for secondary product metabolism and disease, defence and stress
responses, and several new subcategories of genes involved in photosynthesis, chloroplast structure, storage processes and
polysaccharide metabolism have been established. Categories between 14-19 have been reserved for gene categories in other

organisms.

3-10

Table3-10 The classification of geneswith function annotation or putative function annotation

EST
Functional category genes % of functional genes % of total ESTs
Energy 266 26.39 15.80
Protein synthesis 180 17.86 10.69
Cell structure 108 10.71 6.41
Disease and defence 93 9.23 5.52
Metabolism 84 8.33 4.99
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Signal transduction 54 5.36 321
Transporters 47 4.66 2.80
Transcription 39 3.87 2.32
Secondary metabolism 35 347 2.08
division Cell growth and 38 3.77 2.26
Protein destination and 17 169 101
Storage
Unclear classification 47 4.66 2.79
Total 1008 100 59.86
3-10 EST 266
26.39 EST
alb 15 ( 398
EST 180
80S 60S 40S 40S
18S rRNA 30 60S 5SrRNA
5.8SrRNA  28SrRNA 45
rRNA 40 RNA 60
EST 108
DNA
5 H1 H2A H2B H3 H4 H2A
H2B H3 H4 H3 H4
) H3 H4
EST
9.23
EST 84 8.33
EST
54 5.36
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76

47 ATP (H-ATPax)

EST 39 Myb zinc-finger
EST

(Zhang et al., 1999 Després et al., 2000)

(Drosophila) (Caenorhabditis elegans) (Arabidopsis thaliana)
5% 2.7% 5%
EST 3.87
(Hertog et a.,
1993) 20 -35% -
35 347
3.3
331
T gi? Fi?2puC
T PCR
pUCM-T 3
PCR
pUCM-T TG1
T 3 3

EST
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332 EST Poly(A)

EST
1000 ESTs(Audic et a., 1997) 1684
EST
3
(Coulson et al., 1997 Wu et a., 2000) 5
3
poly(A) ( ) 3
5 (30.3%) poly(A)
43 cDNA 4320
2963
68.6% 478bp 5
150bp RNA
3.3.3 BlastN BlastX
1684 EST  NCBI 36.2% EST
71.3
63.8 1997 15 ESTs 60%
(Delseny et d., 1997) ESTs 1996 1997 EST 75%
(Yamamoto et d., 1997)
BlastN All GenBank+EMBL+DDBX}PDB sequences (but no EST STS GSS or phase
0 1 or 2 HTGS seguences) BlastX All non-redundant GenBank CDS
translations+PDB+SwissProt+PI R+PRF EST
3
(Carson et al., 2002
Michael et a., 2003)
16 EST
EST
3 250bp Michael  (2003)

5 478bp 5
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334 EST
BlastN EST (4294 )
(1004 ) 80 GenBank
BlastN 607 EST 130
( ) (80% ) ESTs
1990 GenBank 20 (
) EST
3.35
EST
(Bisshop et dl., 1974)
10000-30000 mRNA 20
mRNA  30-40 50
DNATool 863 33.88
BLAST ( =5) 30 10
( 2-5 ) 100 30 60
Bisshop
3.3.6
GenBank
GenBank
(TheEU
Arabidopsis Genome Project., 1998) 12
EST 266
26.39 EST 17.86
EST 833 EST
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10.71

9.23

5.36

EST
3.47



Matsumoto Takeuchi  (1994) (cDNA )
(Takeuchi et a., 1994 Matsumoto et al., 1994

1994)
4.1 2 cDNA
Trizol RNA PolyA mRNA LD-PCR
cDNA  ?TripEX2 43
cDNA 6.8x 10°pfu/mL  4x10° pfu/mL
98.05% 96.15% 35x 10°
21x 10°
4.2 Si2pUCM-T
BM25.8 cDNA
TG1
Si?2puC ?TriplEx2
pUCM-T 2 gi? cDNA
43
4.3 EST
43 cDNA 4320
EST 200bp 2963
68.60% 478bp 5
150bp RNA
1684 NCBI
36.2% EST
71.3

DNATool 863 33.88
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BLAST
10 ( 25
60 Bisshop
44
266 26.39

17.86
(Disease and defence)  9.23
(Céllular signal transduction) 5.36
(Transcription)  3.87

(Cell growth and division)

destination and storage)  1.69

EST

GenBank
45
EST

1 EST

cDNA
2 EST
3

( =5) 30

) 100 30

12
(Energy) EST
(Protein synthesis) EST
(Cdll structure) 10.71
(Metabolism) 8.33

(Transporters)  4.66

(Secondary metabolism)  3.47

3.77 (Protein

(Unclear classification and unclassified)4.66

EST EST

cDNA
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1EST

PUBLICATION FILES
TYPE: Pub
TITLE:

Generation and large-scale analysis of expressed sequence tags (EST) from young leaf cDNA

library of tea plant [Camelliasinensis (L.) O. Kuntze]
AUTHORS: Chen, L.; Zhao, L.P.; Gao, QK.

YEAR: 2004

STATUS 1

I

LIBRARY FILES

TYPE: Lib

NAME: Young leaf cDNA library of tea plant (Camellia sinensis)
ORGANISM: Camellia sinensis

CULTIVAR: Longjing 43

TISSUE: Young leaf

STAGE: Growing stage

HOST: E. coli TG1

VECTOR: lambda Tripl Ex2

V_TYPE: Phage

RE 1: SfilA and B

I

CONTACT FILES

TYPE: Cont

NAME: Chen, Liang

TEL: 86 571 8665 2835

EMAIL: tbtri@mail.hz.zj.cn

LAB: Laboratory for Germplasm, Breeding and Molecular Biology
INST: Tea Research Institute, Chinese Academy of Agricultural Sciences
ADDR: 1 Yungi Road, Hangzhou, Zhejiang 310008, P.R. China
I

EST FILES

TYPE: EST

STATUS: New

CONT_NAME: Chen, Liang
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CITATION:

Generation and large-scale analysis of expressed sequence tags (EST) from young leaf cDNA
library of tea plant [Camelliasinensis (L.) O. Kuntze]

LIBRARY: Young leaf cDNA library of tea plant (Camellia sinensis)

CLONE: TL0O01A01

SEQ_PRIMER: 5'lambda TriplEx2 primer CTCCGAGATCTGGACGAGCT

P_END: 5

DNA_TYPE: cDNA

PUBLIC:

PUT_ID:

POLY A:unknown

SEQUENCE:
ACGGCGTGGACCACATCCAGTATTCTCTCTCTCTCTCTCTCTCTCTCTCTCAAGGCCTA
GTTTTTTTTTCTCTCTCTAAGAACCTAGTCTCAAATGGCTCGTACAAAGCAGACAGCTC
GGAAGTCCACCGGAGGCAAGGCACCAAGGAAGCAACTCGCCACCAAGGCCGTCGCA
AGTCCGTCCAGCCACCGGTGGTGTGAAGAAGCCCCACCGTTCCGCCCGGCACGGTGG
CGCTCCGGGAGATCCGAAAGTACCAGAAATCCACAGAGCTTCTGATCCGAAAGCTTCC
ATTCCAGAGACTTGCTCGTGAGATCGCTCAGGACTTCAAGACCGATCTCCGATTCCAG
AGCTCCGCTGTTGCGGCCCTCCAGGAGGCTGCTGAGTCTTACCTTGTTGGACTGTATG
AAGACACCAATCTTTGTGCTATTCACGCTAAGCGTGTCACGATTATGCCTAAGGATATG
CAGCTTGCTCGCCGCATCAGAGGCGAACGTGCTTAGGGTTTGAGATTGTTGCCTAATGT
GATTGTGAATCAATGGTTAGTTGTTTGTATAGGTGGTTAGGGTTAGTGTGTCTGGTTTCT
AGTGCTAGTCGGTTCTGTGTTTTAATTGGTGTCTATCTACTGTTGAAGCTTTATAAAGTT
ATTTCAATGAAATTATGCTATTATCAAAAAAAAAAAAAAAAAAAAAAAA
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2 GenBank

1: AY570925. Camellia sinensis...[gi:46242818] Links
LOCUS AY570925 658 bp mRNA linear PLN 11-APR-2004
DEFINITION Camellia sinensis var. sinensis S-adenosylmethionine synthase 2 mRNA,
partial cds.

ACCESSION  AY570925

VERSION AY570925.1 GI1:46242818

KEYWORDS

SOURCE Camellia sinensis var. sinensis (green tea)

ORGANISM Camellia sinensis var. sinensis

Eukaryota; Viridiplantae; Streptophyta; Embryophyta;
Tracheophyta;Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;asterids;
Ericales; Theaceae; Camellia.

REFERENCE 1 (bases 1 to 658)
AUTHORS  Chen,L., Zhao,L.P. and Gao,Q.K.
TITLE S-adenosylmethionine sythetase 2 geneisolated from tea plant(Camellia
sinensis var. sinensis)
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 658)
AUTHORS  Chen,L., Zhao,L.P. and Gao,Q.K.
TITLE Direct Submission
JOURNAL  Submitted (01-MAR-2004) Key Laboratory of Tea Chemical
Engineering,Ministry of Agriculture, Tea Research Institute, Chinese Academy
ofAgricultural Sciences, 1 Yunqi Road, Hangzhou, Zhejiang 310008,China
FEATURES Location/Qualifiers
source 1..658
/organism="Camellia sinensis var. sinensis"
/mol_type=""mRNA"
/variety="sinensis"
/cultivar="Longjing 43"
/db_xref="taxon:238974"
/note=""common: green tea"
cDS 124..>658
/codon_start=1
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/product="S-adenosylmethionine synthase 2"
/protein_id="AAS83521.1"
/db_xref="G1:46242819"

/translation="METFLFTSESVNEGHPDKLCDQ I SDAVLDACLEQDQDSKVACET

CTKTNMVMVFGE I TTKAAVDYEKIVRDTCRTMGLVSDDVGLDADNCKVLVNIEQQSPD
1AQGVHGHLTKRPEEMGAGDQGHMLGYATDETSELMPLSHVLATKLGARLTEVRKNGTCPWLRPDGKTQVTVEYYH"

ORIGIN

61
121
181
241
301
361
421
481
541
601

//

ggggcaaaag
catccttttt

agaatggaaa
tgtgatcaga
gttgcctgty
aaagccgegy
tccgatgatg
agccctgata
gctggtgacc
ctcagccatg

acttgcccct

ccctaggaag
ttgggggtyg
ctttcctatt
tatctgatgc
agacttgcac
tagactatga
ttggtcttga
ttgcccaggg
agggtcacat
tccttgcaac

ggttgagacc

cagctaaggg gtctctcttc
atatctcttc gcatccttgt
cacttccgaa tctgtgaatg
agttctcgat gectgecttg
caagactaac atggtcatgg
gaagattgtg cgtgacacat
tgctgataat tgcaaggttc
tgtccacggt catctcacta
gttgggctat gccacagatg
caagcttggt geccgectca

tgatggcaaa acccaagtca

tctctetetg
tttatcatct
agggtcaccc
aacaagatca
tcttcggtga
gccgeaccat
tagtcaacat
agcgccccga
aaacttccga
ctgaagtgcg
ctgttgagta

tctctettcg
tcggtttgag
agacaagctc
agacagcaaa
aatcacaacc
gggattggtt
cgagcaacag
ggagatgggt
gctgatgecc
aaagaatgga

ttaccatg

1: AY570926. Camellia sinensis...[gi:46242820]

LOCUS

DEFINITION Camellia sinensis var. sinensis chalcone synthase 1 mRNA, partial cds.

ACCESSION
VERSION
KEYWORDS
SOURCE

AY570926

AY570926

600

mRNA linear

bp

AY570926.1 GI1:46242820

Links

PLN 11-APR-2004

Camellia sinensis var. sinensis (green tea)

ORGANISM Camellia sinensis var. sinensis

Tracheophyta;Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;asterids;

Eukaryota; Viridiplantae; Streptophyta; Embryophyta;

Ericales; Theaceae; Camellia.
1 (bases 1 to 600)
Chen,L., Zhao,L.P. and Gao,Q.K.

REFERENCE
AUTHORS
TITLE

sinensis)
JOURNAL

REFERENCE

Chalcone synthase 1 gene isolated from tea plant (Camellia sinensis var.

Unpublished
2 (bases 1 to 600)



AUTH

ORS

TITLE

JOURNAL

Chen,L., Zhao,L.P. and Gao,Q.K.

Direct Submission
Submitted (01-MAR-2004) Key Laboratory of Tea Chemical

Engineering,Ministry of Agriculture, Tea Research Institute, Chinese Academy of

Agricultural Sciences, 1 Yungi Road, Hangzhou, Zhejiang 310008,China

FEATUR

ES

source

C

cos

Location/Qualifiers

1..600

/organism="Camellia sinensis var. sinensis"
/mol_type=""mRNA"

/variety="sinensis"

/cultivar="Longjing 43"
/db_xref="taxon:238974"

/note="common: green tea"

<1..429

/note="CHS1"

/codon_start=1

/product="chalcone synthase 1"
/protein_id="AAS83522.1"

/db_xref="GI:46242821"

/translation="PDSDGATDGHLREVALTFHLLKDVPGL I SKNIEKSLAEAFQPLG I SDWNSLFWIARPGGPAILDQ
VELKSGLKEEKLRATRHVLSEYGNMSSACVLF I LDEMRKKSAADGLKTTGEGLEWGVLFGFGPGLTVETVVLHSLST"

ORIGIN

//

61
121
181
241
301
361
421
481
541

cccgatagtg
ctcaaggatg
caacccttgg
gctattttgg
aggcacgtgc
gagatgagga
ggagtgctat
tctacataaa
ttgtgttatg
aaatttatgt

acggtgccac
ttcctgggct
gcatctctga
atcaggtgga
taagtgagta
agaagtccgc
tcgggttcgg
atggctgcta
ggttggcttt
aatgagatta

tgacggacac
catctccaag
ttggaactct
attaaagtcg
cggtaatatg
ggcggatggg
accagggctc
gcctattgag
gtttggttct

taatggaaaa

ctccgtgaag
aacattgaaa
ttgttttgga
ggccttaagy
tcaagtgegt
ctcaagacca
actgttgaga
tattgtttcg
actttatttc
taacatgttc

tggcccttac
agagtttggc
ttgcacgtcc
aagagaagct
gegtgttgtt
ctggtgaagg
ctgtggtgct
gggttttctt
ctgcatttaa
tttgcaatat

atttcacctc
ggaagcattc
tggtgggect
acgggccacg
tatattggat
gctcgagtgg
ccatagcttg
caacttgtga
agtaagaatg

gtatgccaaa

1: AY570927. Camellia sinensis..

LOCUS

AY570927

677

-[gi :46242822]

bp MRNA

linear

Links

PLN 11-APR-2004
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DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

Camellia sinensis var. sinensis chalcone synthase 3 mRNA, partial cds.
AY570927
AY570927.1 G1:46242822

Camellia sinensis var. sinensis (green tea)

Camellia sinensis var. sinensis

Eukaryota; Viridiplantae; Streptophyta; Embryophyta;

Tracheophyta;Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;asterids;

Ericales; Theaceae; Camellia.

REFERENCE
AUTHORS
TITLE

sinensis)
JOURNAL

REFERENCE
AUTHORS
TITLE
JOURNAL

Engineering

1 (bases 1 to 677)
Chen,L., Zhao,L.P. and Gao,Q.K.

Chalcone synthase 3 gene isolated from tea plant (Camellia sinensis var.

Unpublished

2 (bases 1 to 677)

Chen,L., Zhao,L.P. and Gao,Q.K.

Direct Submission

Submitted (01-MAR-2004) Key Laboratory of Tea Chemical

,Ministry of Agriculture, Tea Research Institute, Chinese Academy of

Agricultural Sciences, 1 Yungi Road, Hangzhou, Zhejiang 310008,China

FEATURES

source

¢bs

Location/Qualifiers

1..677

/organism="Camellia sinensis var. sinensis"
/mol_type=""mRNA"
/variety="sinensis"
/cultivar="Longjing 43"
/db_xref="taxon:238974"
/note="common: green tea"
<1..502

/note="CHS3"

/codon_start=2
/product="chalcone synthase 3"
/protein_id="AAS83523.1"
/db_xref="G1:46242823"

/translation="RPKFQEVEEPTSVGSLVSAAPT ILPSSDGA I DGHLREVACTVHLLKDVPRL I SMNVEKSLVEAFQ
PLGISDWNSLFWIAHPGGPAILDQVELKLGLKEEKLRATRHVLSEYGNMSSACVLF I LDEMRKKSAEEGLKTTGEGLEW
GVLFGFGPGLTVETVVLHSLCT"
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ORIGIN

61
121
181
241
301
361
421
481
541
601
661

//

cagacccaaa
cccaaccatt
tacagttcat
ggtggaagca
ccctggtggg
gctacgggec
attcatacta
agggcttgag
gctccacagt
tgtttttctt
gcattttaaa
tttctttatc

ttccaagagg
cttcctagta
ctcctcaagg
ttccagectt
cctgctattt
acaaggcacy
gatgagatga
tggggtgtgc
ttgtgcactt
ttaatttgtg
gtaagaaatg

Jaaaaaa

ttgaggaacc
gtgacggtgc
atgttccaag
tgggeatttc
tggaccaggt
tgctaagcga
ggaagaaatc
tatttgggtt
aaaacttaaa
gttgtgttgt

cgaatgaaag

cacctctgtt
catcgacgga
gctcatctct
tgattggaat
agagttaaaa
gtatggtaac
agctgaagaa
tggacctggg
agggctactt
tgaatggctt
ttatgtagtg

ggaagcttgg
cacctccgtg

atgaacgttg
tecectttttt
ttgggcectta
atgtcaagcg
gggctcaaga
ctcaccgttg
aaagtataag
tgtttggtca
acttttaaaa

tttcageggc
aagtggcctg
aaaagagcct
ggattgcaca
aggaagagaa
cgtgcgtgct
ccactggcga
agactgtggt
cattgtttct
tactctgtgt

gaaataaaat

1: AY570928. Camellia sinensis...[gi:46242824]

LOCUS

AY570928

chloroplast.

ACCESSION
VERSION
KEYWORDS
SOURCE

AY570928

147 bp

AY570928.1 GI1:46242824

DNA

linear

Links
PLN 11-APR-2004

DEFINITION Camellia sinensis var. sinensis tRNA-Leu (trnL) gene, partial sequence;

chloroplast Camellia sinensis var. sinensis (green tea)

ORGANISM Camellia sinensis var. sinensis

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;

Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots; asterids; Ericales;

Theaceae;

REFERENCE
AUTHORS
TITLE

Camellia.

1 (bases 1 to 147)
Chen,L., Zhao,L.P. and Gao,Q.K.

Chloroplast transfer RNA-Leu gene isolated from tea plant (Camellia

sinensis var. sinensis)
Unpublished
2 (bases 1 to 147)
Chen,L., Zhao,L.P. and Gao,Q.K.
Direct Submission
Submitted (01-MAR-2004) Key Laboratory of Tea Chemical

Engineering,Ministry of Agriculture, Tea Research Institute, Chinese Academy of

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

Agricultural Sciences, 1 Yungi Road, Hangzhou, Zhejiang 310008,China
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FEATURES Location/Qualifiers
source 1..147
/organism="Camellia sinensis var. sinensis"

/organelle="plastid:chloroplast”
/mol_type="genomic DNA"

/variety="sinensis"

/cultivar="Longjing 43"
/db_xref="taxon:238974"

/note="common: green tea"

gene <1..>147
/gene=""trnL"

tRNA <1..>35
/gene=""trnL"

/product=""tRNA-Leu"
ORIGIN
1 ggggggatat ggcgaaattg gtagacgcta cggacttaat ggattgagcc tggtatggaa
61 acctactaag tgataacttt caaattcaga gaaaccctgg aattaataaa aatgggcaat

121 cctgagccaa atcctgtttt tctaaag

//
1: AY570929. Camellia sinensis...[gi:46242825] Links
LOCUS AY570929 716 bp mRNA linear PLN 11-APR-2004

DEFINITION Camellia sinensis var. sinensis caffeine synthase 1 mRNA, partial cds.
ACCESSION  AY570929

VERSION AY570929.1 GI1:46242825

KEYWORDS

SOURCE Camellia sinensis var. sinensis (green tea)

ORGANISM Camellia sinensis var. sinensis

Eukaryota; Viridiplantae; Streptophyta; Embryophyta;
Tracheophyta;Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;asterids;
Ericales; Theaceae; Camellia.

REFERENCE 1 (bases 1 to 716)

AUTHORS  Chen,L., Zhao,L.P. and Gao,Q.K.

TITLE Caffeine synthase gene isolated from tea plant (Camellia sinensis var.
sinensis)

JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 716)

AUTHORS  Chen,L., Zhao,L.P. and Gao,Q.K.
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TITL
JOUR

E
NAL

Direct Submission
Submitted (01-MAR-2004) Key Laboratory of Tea Chemical

Engineering,Ministry of Agriculture, Tea Research Institute, Chinese Academy of

Agricultural Sciences, 1 Yungi Road, Hangzhou, Zhejiang 310008,China

FEATUR

ES

source

C

ORIGIN

//

cos

61
121
181
241
301
361
421
481
541
601
661

ggggattcat
gaggcatgga
aaggagaaag
agccageget
ttaacgcagc
tcaagagaat
tttacttgaa
aggttattgg
tccatggtcg
attggcttac
ggaagattta
ttcatgaaga

Location/Qualifiers

1..716

/organism="Camellia sinensis var. sinensis"
/mol_type=""mRNA"

/variety="sinensis"

/cultivar="Longjing 43"
/db_xref="taxon:238974"

/note="common: green tea"

66..>716

/codon_start=1

/product="caffeine synthase 1"
/protein_id="AAS83524.1"

/db_xref="G1:46242826"
/translation="MELATAGKVNEVLFMNRGEGESSYAQNSSFTQQVASMAQPALEN
AVETLFSRDFHLQALNAADLGCAAGPNTFAV I ST IKRMMEKKCRELNCQTLELQVYLN
DLFGNDFNTLFKGLSSEV IGNKCEEVSCYVMGVPGSFHGRLFPRNSLHLVHSSYSVHW
LTQAPKGLTSREGLALNKGKIY I SKTSPPVVRESYLSQFHEDSQCFSMLDPRGGSQW"

atcactgctg
gctagctact
tagttatgca
agaaaatgca
ggacttgggt
gatggaaaag
tgatcttttt
taacaaatgt
getttttect
tcaggcacca
catatcaaag

ttcacaatgt

tggcagctgg
gcggggaagy
caaaactctt
gttgaaactc
tgtgcagegg
aaatgcaggg
ggaaatgatt
gaggaagttt
cgtaacagct
aaaggactca
acaagccctc

ttctcaatgc

cctetttget
tgaacgaagt
ctttcacgca
tcttctccag
gtccaaacac
aattgaattg
tcaataccct
cgtgttatgt
tacatttagt
caagcagaga
ctgttgtaag

tagatccaag

ataaaaatta
gttgttcatg
acaagtggcc
agatttccac
attcgcagtg
ccaaacactg
cttcaaaggc
gatgggagta
tcattcctct
aggcttggca
agagagctac

aggtgggtce

cttttccgac
aacagaggag
tcaatggcac
cttcaagctc
atttctacga
gaacttcagg
ctgtcgtctg
ccggggtctt
tacagtgttc
ttaaacaagg
ttatctcaat
caatgg

1: AY570930. Camellia sinensis...[gi:46242831]

LOCUS

AY570930

506 bp

MRNA

linear

Links
PLN 11-APR-2004
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DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

Camellia sinensis var. sinensis chalcone synthase 2 mRNA, partial cds.
AY570930
AY570930.1 GI1:46242831

Camellia sinensis var. sinensis (green tea)

Camellia sinensis var. sinensis

Eukaryota; Viridiplantae; Streptophyta; Embryophyta;

Tracheophyta;Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;asterids;

Ericales; T
REFERENCE
AUTHORS
TITLE
sinensis)
JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL
Engineering
Agricultura
FEATURES

source

¢bs

ORIGIN

heaceae; Camellia.

1 (bases 1 to 506)

Chen,L., Zhao,L.P. and Gao,Q.K.

Chalcone synthase 2 gene isolated from tea plant (Camellia sinensis var.

Unpublished
2 (bases 1 to 506)
Chen,L., Zhao,L.P. and Gao,Q.K.
Direct Submission
Submitted (01-MAR-2004) Key Laboratory of Tea Chemical
,Ministry of Agriculture, Tea Research Institute, Chinese Academy of
I Sciences, 1 Yunqgi Road, Hangzhou, Zhejiang 310008,China
Location/Qualifiers
1..506
/organism="Camellia sinensis var. sinensis"
/mol_type=""mRNA"
/variety="sinensis"
/cultivar="Longjing 43"
/db_xref="taxon:238974"
/note="common: green tea"
<1..336
/note="CHS2"
/codon_start=1
/product="chalcone synthase 2"
/protein_id="AAS83525.1"
/db_xref="G1:46242832"
/translation="GRKSLNEAFQPLNITDGNSLFWIAHPGGPAIWDQVELKLALKPE
RLRATRQVLSEYGNMSSACVWF I LDEMRKSSAKKGLKTTGEGLDGGVLLGFGPGLTVE
TVVLHSVST"
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//

61
121
181
241
301
361
421
481

gggagaaaga
ttctggatag
cttaagcccg
agcgcttgty
aagaccacgg
gttgagacty
aacttggttg
gttccacttt
taaataatat

gtctaaatga
cccatcetgg
agaggcttcg
tgtggtttat
gtgaggggct
tggtgctaca
tagtgaggtc
gcttgggtyg
atgtttctgt

ggcattccaa
tggccctgec
ggccacgaga
cctagatgag
cgacgggggt
tagcgtgtct
ttreetettt
ttggcatttg

gacaaa

cccttgaaca tcactgatgg gaattccctt
atttgggacc aagtggaatt gaagttggcc
caggtgctaa gtgagtacgg caacatgtcc
atgagaaaga gttcagcaaa gaaaggactc
gtgctcttgg ggttcggacc agggcetcacc
acttaatttt aaaatgttgc tctatcattg
ttaatgtgtg attgtgttgg cttttattgg
gtaatgatac tcatgccgtg aattaaaatt
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1979 5 25

cDNA
2004 24(1) 18-22
. cDNA

. cDNA
. 2004, 12( )

EST
2003, pp :292-300
EST
EST
2003 pp:1-7

(EST9)
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