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Construction of a Subftractive dNA L brary Betw een FruitEpicarp and Pulp
of PonkanM andarin and Prim ary Analyses of the Sequences
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Abstract A ADNA lbrary was successfully constructed v suppression subtractive hybri izatbn betw een
fruit epicap ( expermental group tester) and pub ( control group the drver) of Ponkan (Citrus reticubvia
Blanco). Resulis showed that mostof the cbnes had inserting fragnents which length ranged fran 100 bp to
500 bp Four hundred and eleven ESTswere successfully sequenced and searched aganstNCB1GenBank the
resu lts indicated that 377 EST's had sgnificant s ihritiesw ith known genes All the ESI's were divided into
126 genes according to the gene annotatbn These ESI's were mainly nvolved n pignent synthesis enegy
metabolisn, prm ary metabolism, secondary metabolisn, defense aganst stresses signal transduction tran-
scrpton, flavor fom ation o1l synthesis peel soften hg antioxidan tmetabolisn etc There were 63 un+ESI's
which accounted for 49. 2% of the total ESTs and another 34 ESI's had no maitch ng hanologous sequences
found
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( , 1994) ¢ ’
, (Diatchenko et al, 1996)
(Zhong et al, 2001, M ichael et al,
2003 Takehko etal, 2003 Zhang etal, 2004 Lving etal, 200% , 2007), ¢
dDNA ,
1
1.1
‘ ’ 2007 1 28 ,
, DEPC 3,
. -80C ; ,
-807TC
1.2
1.2.1 % RNA @9 Phenol/SDS/LC1 , (Tao etal, 2003
V aleriano et al, 2005), s . (
, 2007)
1.2.2 mRNA # 5 & F= A2l O ligotex mRNA Purification K it , mRNA
mRNA 2 UL, 98 LL DEPC BDRAD Smart Spec 3000 ,
200~ 300 nm, Az Axo Ao Aneo /Azso Sam brook (1989)
, 1. Yo EB ,
1.2.3 SH DNA A& # & PCR-SELECT™ dDNA Sub traction K it :
s Testex D rwver mRNA DNA,
Rsual , Tester ) ) D rwer ,
Tester D river s 2 , 1
, 2 PCR ,
2 PCR , PCR T , DH 5a
, LB 37 C R X-gal PTG IB/Amp , 371C
, , 40 -807TC ,
dDNA Adaptor £ 5'-

CTAATA CGA CTCA CTATA GGGCTCGAGCGGCCGCCCGGG CAGGT=3;  Adaptor 2R: 5—CTAATACGACT-
CA CTATAGGGCAGCGTGGTCGCGGCCGAGGT=3 PCR priner k 5-CTAATA GGACTCACTATAGGGC-
3, G3PDH 5 priner 5-ACCACAGTCCATGCCATCAC-3% G3PDH 3 priner 5-TCCACCACCCTGIT-
GCTGTA-3"; Nested PCR priner I 5-TCGAGCGGCCGCCCGGGCAGGT-3; Nested PCR priner2R: 5'-
AGCGTGGTCG OGGCCGAGGT=3

1.2.4 X ER BRADAENS 53] 947 PCR , ,

500 EST
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NCBI , B hsiX NCBI ( nor—redun-
dant protein database), R ,
EST (Nevman et al, 1994), (Yananoto & Sasakj
1997) , (score) 70 ( ndentity) 80
2
2.1 RNA mRNA
RNA s EB , 28S 1RNA 18S
RNA , (1), 201 Ao /Ao 1.8~2.0
mRNA , ( 2
Y Epicarp A Pulp B Epicarp - WPulp
28S
E1 2 RNA BEHBXE B2 4i{Lf5H mRNA g X E
Fig. 1 Electrophoresis of total RNA Fig. 2 Electrophoresis of purified mRNA
2.2 dDNA
2.2.1 BEbm R 2.5 HL ds cDNA 5 BL Rsal DNA 1 xTAE R
1% , Rsal , DNA DNA,
2,22 EEBE Adaptor 1  Adaptor
2R 2kb
Adaptor 1 , 1kb
’ . . / 0.75 kb
G3PDH 3 primer PCR primer 1 G3PDH 3 05 kb
priner G3PDH 5 priner , 35 0.25kb
PCR 0.1kb
4 ) 25% ( 3)7 3
R L (G3PDH 3 prmer PCR prmer 1-Adaptor 1);
2.2.3 ﬁﬁ‘; 2/}/( PCR }‘Ljfé] 2 PCR 2 (G3PDH 3 priner 5 prinerAdaptor 1);
M: DNA DL2000
0 Lo 0.5 k;) ’ ’ ( Fig 3 Al::ilySF of L iga tion etjf‘niency
I: Control (G3PDH 3° prmer and PCR priner FAdapr 1);
0.1~ 1.0 kb)’ 2 Control (G3PDH 3 prinerand 5 prinerAdapiorl);
( 4, s M: M arker DL2000.
2.2.4 FEANR HA KD 100 R PCR R 96
DNA 0.1~ 0.5 bp , SH
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1 2 M 3 R
2 kb
1 kb
1.3kb
1.1 kb 0.75 kb
0.9kb 0.5 kb
0.6 kb 0.25 kb
0.3 kb 0.1 kb
0.2 kb i
BH4 F2RPCRER B5 RFPCRER
M: ¢X174 DNA/Hae 111 digest size marker; M. DNA 4rfHtbrdE DI2000
Lo 2R, 2. KREWRE; 3. KEWHEA; 4. EWEA Fig. 5 PCR amplification of the plasmids
Fig. 4 Result after the second round PCR M. Marker DI1.2000.
M. ©X174 DNA/Hae III digest size marker; 1: Substracted epicarp;
2. Unstracted epicarp; 3: Unstracted pulp; 4. Subtracted pulp.
2.2.5 '\ HSEIEE) &G R A AT 500 , 411 :
868 bp 67 bp 100~ 500 bp ,  PCR
NCBI , 377 EST , 126 ,
, 31 8.2%%;
28 7. 4%% ; RF1 25
6.630; 5 10~ 20 ;55 2~ 10 , 2~
5 ; EST 63 | 49. %% 5 62 B last
? ’ 34
2
) EST
gag
(D
1 G enBank
Tablel The result of he ESTs blast
Mo Mo
Na Related potkin Iden tity Frequency Na Rehted protein Hentity Frequency
EA18 Hypothetical protein  conserved 7 (72/82)" 31 E67 NAD P-isocitrate d ehydrogenase 81(79/98) 1
EA67 Unnaned prootein product (173/199) 28 EA192 WUSCHEIL-1ke protein 83(64/77) 1
E02  Hypothetical chbrophst RF1 (82/88) 25 E0325 Sec7 danan-contaning protein 100(143/143) 1
E0340 d-lmonene synthase 9 (227/255) 18 EA17 Zetacawtene desaturase precursor  85( 145/170) 1
EA297 NADH-plasoquinone (123/125) 15 EA42  UDP-ghicose-flavonoid-3-O-g lucosy I 80(69/86) 1
ox idoreductase subunitK transferase
EA95 Revese transcriptase 84 (174/207) 12 EA129 Capsanthin/capsoubm synthase 95(114/120) 1
EB19  Photosystan II proten D1 8 (94/107) 12 E54 Tewpene synthase 87(205//236) 1
EA16 MaumseK 6 (81/94) 11 EB43  Sucwse transporter 2 89(99/111) 1
E0332 RNA polymerase beta subunit 100 (121/121) 9 EA294 Unnaned protein product 85(89/105) 1
EB31 R bosomal protein S8 100 (78/78) 17 E0326 Solublk epoxide hydwlase 87(106/122) 1
EA7 Sucrose-phosphate synthase 1 5(97/114) 5 E0376 Sanatic enbryogenesis receptor 100(67/67) 1
(UDP-glicos kinasel
EB13 Camwtnoid clavage dioxygenase4a 97 (100/103) 5 EA169 W D-repeat protein HU SSY-07 NU(222/237) 1
putative
EA96 Zeaxanthi epox dase 96 (134/140) 4 EB21  Fructok mase 97(223/229) 1
EO0375 PSI reaction center subunit ITI 88(226 /257) 4 EA103 DNA repair protein Red) N(271/288) 1
E0321 Actin gene 89(64 /72) 4 EA299 Pywvate decaboxylase 84(67/80) 1
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1
Mo Mo
Na Relaled potein Iden tity Frequency Na Rehted protein Hentity Frequency
EA9 Phosphoenolpymuvate caboxylase 89(188 /1211) 4 EA125 Basi celhihse 92(100/109) 1
EO0371 M alate dehydmogenase 92(255/278) 4 EA 154 Putative hioredoxin H protein 89(77/87) 1
EE12  Ganmaterpinene synthase 84(55/65) 4 EA296 Putative them ostable pectinesterase  83(57/68) 1
EB12  C mnamate 4-hydroxylase CY P73 81(117/144) 4 E0316 Putative skewl esterificaton protein ~ 87( 149/171) 1
EB22  AcetybCoA cartboxy hse 100 4 EB3 Putative myb fam ily 84(58/69) 1
catboxyltran sferasd3 subun it (312/312) transcription factor
EA177 A ttachment protein receptor mRNA 84(318/380) 3 EA14 PREDICTED: sm ilar to surface 100( 102/102) 1
antigen
EA160 M iraculi-lk e protein 3 86(115/134) 3 EE1 Putative 40S rbosan al protein S7 100(212/212) 1
EB32  Fe( IT)—chelate reductase 82(147/179) 3 E225 Phywene desaturase 87(78/90) 1
EO0311 Cytbchrome P45 88(273/310) 3 E0304 P hstidic ATP/ADP transporter 89(98/102) 1
EB42  Conserved hypothetical prote in 94(138/146) 3 EA 158 U racil phosphoribosyl transferase 100(278/278) 1
putative lke proten
EB7 ADH trascription factor 81(96/119) 3 EBS Phenylalinin e-amm onia lyase 85(210/247) 1
EA6  9-ci-epoxycaroteno id dioxygenase 3 83(74 /89) 3 EA266 Pentatricopeptide (PPR) repeat 100(98/98) 1
con taining protein
E132  Abny+BRNA synthetase 86(45 /52) 3 EA198 Non-phobtopic hypocoty 13 100( 152/152) 1
E0369 MYC2 86(337/392) 3 EA40 NHXI1 8( 147//171)1
EB18 Vacuohrprocessng enzyme 84(127/151) 2 EB44 PREDICTED: sm ikhar to 93(88/95) 1
precursor KIAA 0550 protein
EA202 Sucrse synthase 87(99 /113) 2 EA295 NADH dehydmwogenase subunit 9 100(77/77) 1
EA102 RNA-directed DNA polym erase 98( 68 /69) 2 EA 132 M onoterp ene synthase 96(258/269) 1
E190 Retotrangposon gag protein 100(212/212) 2 EA151 Lipidtransferprotein 86(311/366) 1
EA213 Pulative senescence-associated proten100( 98 /98) 2 E0302 M alose/m aliodextrin transport system 9 (266/267) 1
E68 Putative reverse transcriptase 100(116/116) 2 EA245 LiA 89(100/112) 1
EO0305 ATP synthase CF1 beta subunit 100( 86 /86) 2 EA304 LEAFY 83(141/160) 1
EA90 Puiative gagpol polyp otein 93( 65 /70) 2 EA204 Isoflavone reductase lke protein 80(100/125) 1
EA69 AcetyFCoA catboxy hse 95(247/261) 2 EA165 HECT danan and RCCl-lke 95(138/145) 1
carboxyltran sferase dan ain protein
EA269 Polyprotem 1 100(98/98) 2 E07 Integrase 100(58/58) 1
E0345 Polygahcturonase-inh biting protein  83(44 /53) 2 EB39 Guanylylcychse 96(126/131) 1
EA229 Pectinesterase 98(123/124) 2 EA8 Gagpolpohpwotein putative 100( 134/134) 1
EA274 O-m ethyltran sferase 81(100/123) 2 EASY  Ethylne-induced eslerase 80(88/110) 1
EA88 NAC danan protein 86(116/135) 2 E0372 Cytosolic phosphog lucan utase 81(98/121) 1
EB46 MY B60-like protemn 86(67/78) 2 EB40  Cytochrame b6 8(108/125) 1
EA46 M iogenactivaled protein k nase 88(85/96) 2 EA199 Cinnanyl akohol dehydgenase 98(265/267) 1
EA189 M ajorfaciliabr superfan ily (M FS_I) 99(258 /261) 2 EA243 Tw ir-aginine transbcation 96( 154/160) 1
transporer pathw ay signal
EA 138 MADS-box protein 86(340/388) 2 EA8  Cakium—-dependent prokein kinase  96(98/102) 1
EA48 Lycopene epsibn-cyclase 86(121/140) 2 EA254 Binding 100(86/86) 1
EA271 Lipoxygenase 80( 67 /84) 2 EA 128 Beta-frucofuranos idase 92(129/140) 1
EA86 Flhvonol synthase/flvanone 3- 97(99/102) 2 EAS51  Pyrphosphate-dependent 82(89/108) 1
hyd roxy hise phosph oftu ctok mase al
EA215 Fhvonoid 1-2 thamnosyliransferase  100( 88 /88) 2 EA210 AML1 89(256/288) 1
EB48 Extnsin-lke protein 87(79 191) 2 E0314 AF426451 _1 cytochram e P450 8( 137/159) 1
EB47  Expansin 89(58/63) 2 EA6  AF369930_2 pol polyprotein 80(55/69) 1
EB35 Envelope menbrane potein 100(145/145) 2 EA8 Aciic chss II chitinase 88(356/405) 1
EA43  Dehydrin 91(146/157) 2 EA164 ACC oxdase 90(213/235) 1
EB34 Cybchiome ¢ hene attachm ent 90( 178 /190) 2 EA247 NADH-p lastoquinone oxidoredu ctase 97(386/399) 1
protein subunit 4L.
EA206 Cims sucrose transporter 1 90( 90 /100) 2 E0310 Putative reverse transcrip tase 100( 256 /256) 1
EA250 Cellwall mvertase 87(84 /97) 2 E0319 Putative gag-pol po lypote in 89(59/66) 1
EA31 Borwn transporter 88(45/51) 2 EA171 Phenylabnine-anmonia lyase 87(87/100) 1
EA30 ATP synthase CFO subunit I 89(116/130) 2 E63 Vaaohr citrate/H+ sym porter 87(188//216)1
EAS53  Alpha-glucan water d k nase 85(78 91) 2 E0373 Conserved hypothetical protein; 100( 138/138) 1
chboplast putative
EB37 A llene ox de synthase 85(55/65) 2 E04 Hypothetical proe nMAL7PL 142 100(66/66) 1
EB15 Acidic cellilse 92(324/357) 2 E0312 Bomwn transporier 86(76/88) 1

* The content w thin the brackets is

The lngth of sinilar sequences/Total sequence length.
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, T ester DNA
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Udg 2004) A B (acetyFCoA caboxylase caboxyltransferase beta
subunit) (Thelen & Ohlrogge 2002 Ken-ichiet al, 2004)
, , (D-1lin onene)
; 18 , ;
, ) (
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, (Endo et al, 2008)
) 4a ( carote
, 2008) ( zeaxanthin epoxidase)
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noil cleavage dioxygenase 4a) (
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