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Abstract: The differentially expressed genes between pericarp of ‘ Feizixiao fruit at 0 h and 32 h after
harvest (HAH) were identified by the combination of suppression subtractive hybridization (SSH) and
c¢DNA microarray technology. The reciprocal, forward and reverse, SSH libraries were constructed with
RNA extracted from the pericarp at 0 HAH and 32 HAH as tester and driver, respectively. Then 282 and
76 positive clones were obtained from the forward and reverse library. However, only 17 and 49 clones
with enhanced or repressed expression at 32 HAH were identified by cDNA microarray hybridization,
representing 16 and 17 genes both with enhanced and repressed expression in the pericarp at 32 HAH,
respectively. Among the tested genes, genes encoding enzymes involved in carbohydrate metabolism, cell
wall metabolism and genes encoding heat shock proteins had higher frequencies than other genes. The

results of cDNA microarray hybridization were confirmed by RT-PCR.
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# K¢ (Litchi chinensis Sonn.) &M H B RMAEY), SR, LAHAR A 32 BEFRE IR 5 SR B2 Pk
WO EA T RO A, PRI RC T H R SME (Wangetal., 20100, O FIBFFT SR AE R
ARFASCIIAEEEALE b, AR TR (e 2 - ZE Ul (Jiang et al., 2004; Wang etal., 2010). BbAk, %
BRA (X 2%, 2006). F 1 2L/K (Joas etal., 2005, FEZM 2%, 2010). 58t CRGIE 25, 1999).
i (2R 25, 2001) S AT 5 i R R AR o A3 R AR (1 2 T LI IE I 0 R WARIE o« VEE /T
WIWFT R, =W N W1 BRRNAERG 0~ 32 h 85 LA, RS Kae, @
. B LR AR S R S . (HAER S 40 h, B RKEET 20%, U ERER SR N
B, Bl AR AL ZWyEALEE. AL A B EEE  PE, E T B
KW R R, R S RIE B SRR R AR FE LR 5 32 ~ 40 h 4 Jitsy
MR B CEFAR 4, 20100, EZHEN, R Bk AR (vl 68 iR 5 32 h R R A m)
SEDRIA . DRI, PR RTIHEE ST RO BEAE b, R A RO AT BOR RS 32 h 5 0 h SR 2
FERCIEFEDR, LU Ay 1R SR S AR 1) 73 DL AR

QY ZE SRS DARE

11 ##l

JUBGER WE TR FRRSER B E S AL BFE BOR I He . S K ER LIRS, A
SRUGET, RO/ —80, O B RSER T, SCRNOFIBUR R, 2 ARGERA, THEA
AR, VBRI O h FES, RS2 =T - 76 CRAEE . BAMKHBURSZ, 3h Wig[Hsi =,
FEZK e 45, BRI EHOCMEXN —3. T RFERRS, BE TALEREN, HBEE
B R L Z MEH . T 25 °C £ 1 CHEE MR, BB 70% + 5%, WAFERK)E 32 h, /b
DFECR B, 2 AKGERA, WEBIEEET - 76 CHRA7E . BEREFELL 30 AN 4144 —
REST . L3 4.

1.2 SSH XFERHE

I RNA $20 2% £ RAREE (20060 I 51ERT . B 2.5 pg 75 AR 0 RNA, #2 [ SMART
cDNA Synthesis Kit (Clontech, USA) 5 XU cDNA, #RJ573 B LK G 0 F 32 h st RNA A1)
A% cDNA H HIKZENZH (Driver) FUEGII4L (Tester), 3% PCR-Select'™ ¢DNA Substraction Kit

(Clontech, USA) [ FHF4 i 22 Yk A% 28 SCPE : X% ¢cDNA 28 Chromatin Spin-100 #£/Z#7. Ras 1
BED] SRSk S AT PR IR ZE AR, X 4288 = AT IR PCR 9386 o FELOKAS I 5 4 38—k 3 7=
W yi % #| pGEM-T Easy Vecter (Promega, USA)Z A&, ¥ 4L N2 25 E. coli DH5a( Tiangen, Beijing)
i, R 50mg - L (EEEEE (Amp). IPTG Fl X-gal ff] LB 5973 B %, 9EAT 05 A BEMw %

13 PAM=EMEETEE

M LB/Amp A b BRI 0, 50 B 757 50 mg - L Amp (9 LB AR 2 5L 2 3% 1595 12 h, B 1 pL
BN, F S PCR 514 (EM514: 5-TCGAGCGGCCGCCCGGGCAGGT-3'; &I 5|#):
5-AGCGTGGTCGCGGCCGAGGT-3") #%/# PCR-Select™ c¢DNA Substraction Kit (Clontech, USA)
(6 5 N IR 4 EY 1. 95 ‘CARTE 30s, 66 ‘CiB/K 30s, 72 CHEfH 1.5 min, BEAT 35 MEIK, HJn
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72 ‘CHEAH 7 min, PCR F=#JHL 1 uL HLIKATI, LA H S ABEDIIE, 70%LBE0E 2 Ik, B TEEH
T 15 uL ddH,0, EAZJE BT B A 1).0 A R 2> =] HI4E cDNA It Fo

1.4 cDNA T RHBIERZFER D

ZHCAL T B A B AT PR W) 58 e FHAHGT S B R 2 o0 FE S b B A w) D EA T o

FpyaBEfr Rk S FEE AR 2 I SORHMAAS 1k, WIEE 1 RIS 26Tk cys Arid
32 h FEd, cy3 ARid 0 h FESIAT24AS, 28 2 ki Rz o RFse B L E A AT 4 K. DUEIUR AR 2%AC
IR 5UE KT 400 R = 1 AT AT UFHE A R 32 h 5 0 h POBIHE (RD, JFXT R {EH
LOWESS 75—k, X IH— A0 R AT tA2 5, 78 5%/KF 1 (P <0.05) #35 R fE ML (1
FEE ) R ABAE 0.5 ~ 2.0 ZAMA e BER A K AE T ZRRIED.,
15 FIMESEMERESR

X2 cDNA T 41 i 76 e A 2 S ik 1) v B g U 5, AT b it oy R AR ) R AT B 2w N 3
BRIEFHIRRSE (EST). EBREAAFHGE EST F] DNAStard.0 #1411 Seqman [T BB 4% BRIA (1) 4
PEBERE N 781 (uniEST). XF uniEST 7& NCBI [ )% Nr ¥l 41T BLASTx C(http: //
www.ncbi.nlm.nih.gov/ BLAST) LbXf, I3 (E) {E KT 0.01 1 uniBEST #1 LULECHE, /NT0.01
L 85 R 3 1 KRR TR SLE ATV R . MR RE 45 I AE KEGG ¥ /F (hitp: //
www.genome.jp/kegg/) I HEAT ARG A5 T

16 EFRIEZEFAR RT-PCR iE
BEHUAE A v 22 7 2215 HAE Blastx FAG P AEH R A543 BRI HEAT RT-PCR %1k 5P (%
1) ¥ EST 4] DNAman5.0 ¥, F#FAEw TREAE S K.

%1 RT-PCR 3149573
Table 1 The primers used for RT-PCR analysis

T Em5Y (5—30 BG4 (5'=3" P B /bp
Clone No. Forward (5'>3") Reverse (5'—3") Fragment length
FHABI1-C9 GCAGAAGAACCAGTGCGTT TGGCAAATGCTGATGTCTC 220

FHABI1-C8 GCTACTTGACTGGTGAGTTCC AAGGATGCTTTGTGCGTG 275

FHABI1-B4 TGAGGACATACACCATTAGC GTTAGTGCTTGGGTTGC 168
FHAB2-A10 GCCAAGAAATGTAGCAG GCACACACTCTAAGGGT 172

FHAB2-H8 TCCGTGTGGTGATTGTGT ATCGTTACTGGTCCCTTCG 225

FHAB3-D2 ACACCACCACAGCAACAAG AAGCCTCTCATTCCAAGTCAC 245

FHAB3-E8 GCTACCACTCCCTCTCAATC GCTCATCTACTGCGTCACTG 207

RCD-B9 GGGACGACCTTGAGAAT GAGCCTGATAACTGGAGAC 234

RCD-E2 CCGAACGAAAGAAGATGAG CAAGTCAACCACAATCACAG 246

RCD-G6 CTCTTCTCGCAAGTCTCAAG AGGTCAAGGAGTCCAAAGTC 253

RCD-G8 ACTACACCTGATGACTCCC TCCTCCTCCTTTGACTTC 223

RCD-G9 CATCCGAATCTGCCATAG TCTGGTATTGCTTCCCTG 202

RCD-H2 AGTGTGAACCTGACCTCTTC TTCTCCACCAACAACGAG 141

RCD-H3 AACACTCCTTGGTCGTATC GCAGTTCGTAATCCTCCT 298

RCD-H7 CGTGTGCCTTTAGTCGTAT ATTCAGACAAGTTTGGTGG 162

HU 5 pg KJ5 0 h #1132 h (5 7 L RNA $2 [ TranSeriptlll (Invitrogen, USA) ¥ U6H] 5 4% 1ich
cDNA —%E, #i%E 10 f5/5H1E RT-PCR B, DL ACTIN 2RF (IER5I4: 5-CAGTGGTCG
TACAACTGGTAT-3"; JIa]5[#): 3'-ATCCTCCAATCCAGACACTGT-5'. 14 F Bt K EE 4y 600 bp)
HER, bR PCRARR ) A cDNA Hl & o %2R T PCR ) : 94 °C 3 min; S8)5 94 °C
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30s, 51 °C 1 min, 72 °C 50s, #4732 Mi¥; Hfh 72 'C 7 min.
H{ 3 puL PCR =4, 7E 1.0%EiIERE SR ek, WaAH. XFH ik H Scion Image (v.4.03) #X
AT AL T, THS RT-PCR §7 38 Jr BEA 2 S EufE,  DASBAE Ry R I8 & LhfE .

2 R

21 HHIERZR A PCR 4R

L HLYK SR AN LT, BT B RNA 288 4 LL 18S seMifif LA L, B A 5es&, KA HF
i, Aseo/Aaso FRAE 1.80 LA I, BT A S HK o

R RNA 5800 cNDA —4#E )5, 4823 A PCR IG5 B cDNA WUk, RUBEL L kE. B
EFERPN R A JG AT HE PCR 438 . 9 18 25 R B, JTC e IE M (LASKJG 0 h A Tester, 32 h 4 Driver)
SR (LLRJS 0 h ol Driver, 32h 2 Tester) FHIZEIAYAS, A8 59 38 H IR 9K cDNA 525 B
SR T B CABGD) =) A AR T 14 H 1¥) cDNA, 1t B cDNA £ K 59D . 42 SSH /543 t 1) cDNA
(R 7347 30 LA W Sk i /N, R TR 0 AT AE 2 300 ~ 750 bp 2 T0) (B 1), 6B RE Sh 200 P A 22 2 A8 T
FEAIH] PCR JF, AR 1) 22 S Rk SE R A BT 30 S g 4

A

E1 Em (A fkE (B) M EMPFZAFR PCRER

Fig. 1 PCR results of forward (A) and reverse (B) SSH
1: The first PCR; 2: The second PCR; C: Control; F: The forward SSH;
M: DL2000 marker; R: The reverse SSH.

22 HIHIERSERMMEREBANRBERX/)D

53 I FH I [ 0 o) 22 98 A8 0 R ) ) ZE 984 A 1R PCR 724, DA T/A S VA TR A4 S o
W 1 B 77 12 25 SR 2R BH 1T 1) 22080 PR A4S 286 AN (A v B, R ) ZE IO PR AR 78 A L re . b PR
T N R 7% PCR J7 450 1E [ 0 229850 1) 286 AN vi BEREAT IR 1%L, 34T 252 DNEA T, KX
) 0 ZE T R 78 AN v BEREAT IR IE, 3R1F 75 NEAL T #HA T BERK/MNE 200 ~ 1000 bp 2 [H],
Z1E 200 ~600bp 2 (K 2), FFEAUHESK,

2.3 Fi cDNA #5515k = FRix T
223 cDNA 24480, X 162 AN fE 4 NEE I A0 (5 5 #07E 400 5 £ DL L, HRAEWEE T

tATE (P<0.05), Hrb, 7ERJ5 32 h BfRIAM Wl 17 4, &%k E T m SSH XCFE; Fifikie
FIve % 49 4, 4k BT IE R SSH 0% (K 3, Z4a8(5 5 M B vl R A ARSI HD .
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2 000 bp—==

1 000 bp—e=

750 bp—e~,
500 bp—e=
250 bp—a-.
100 bp—e-

2 MBI ERABRIZEFESER PCR &1
M: DL2000 marker; JARVKIENBHIER T PCR &0,
Fig. 2 The PCR results of some clones from SSH libraries
M: DL2000 marker; Others were the PCR results of some positive clones.

(A AR R R NN NN NN NN (A XN R NNNN RS NN N .0
a0 L . . (N e
o0 - e .0

a0 L

3 MMEFIRZHHEE
A: OhFESEH cy3 #7i0, 32 h FEREH cy5 FRids B: O h #ESAH cy5 FRid, 32 h FERLH cy3 Frids
Fig. 3 The pseudo-colored image of cDNA microarray hybridization

A: Sample at 0 h marked with cy3 and that at 32 h marked with cy5; B: Sample at 0 h marked with cy5 and that at 32 h marked with cy3.

24 ERFERENFINEREMEEFZSN

XF 66 A7 IR ST, AT 62 4% EST. 7K )5 32 h L N iRIA N 45 4% EST

PHEZCN 5 ANEBREA 12 NP8 (R 2), KT 17 4 uniBST, HH P4 uniEST 7%t 14
2110 45 BST 41/ (S8R a4 FHABI1-Al, FHABI1-C9), UiHI7E SSH 78 Hh L s L (i 4 %
. KJG LERIAN 17 45 BST W 2 &P 1 AESE, LR —psl, uiixin SSH
SCEEF AT RERL B T 2 R B RIS A

BLASTx LA 45 8] K5 32 h FIH#EEN 16 45 uniEST 1, 4 2 NEILECHEE, 3 A4

hReHEN . HoAx 11 A CAShRERE A AT 4 Db 1S 5 AR KA EERAR, 2090000 B - Tk Mk
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DL K RGBT/ rh PR A Al AU - FUBE T A B AL ) (e fE4i 5. RCD-BY9,  RCD-GS,
RCD-H3, RCD-H5), 3 MrJHeZ 541l DV IER, BRI B - 1,3 iR HE TR . 2K NtPRp27 &
P DR 5 R 0 2 s e I AR R R (i F% 4 %5 : RCD-G4, RCD-H2, RCD-H7), 3 M55
SR (ifE%S: RCD-D9, RCD-E2, RCD-G6) il 1 MR K E KRR (RCD-G9) (% 2).

R 2 cDNA RBESIFEL SSH XERFHNERRIEREREARER
Table 2 cDNA clones isolated from litchi pericarp through suppression subtractive
hybridization (SSH) and cDNA microarray screening

veREY S [R5k I (e A R RS
Clone No. Homologous gene Score E-value Number R value
FHAB1-Al hypothetical protein, containing sHSPs region[Vitis vinifera] 206 bits (525)  5.00E-52 14 0.2820
FHABI1-A6 heat shock protein 90 [Hevea brasiliensis] 107 bits (267)  2.00E-22 1 0.4038
FHAB1-A12  No hit 2 0.3673
FHABI1-B4 glutathione S-transferase F1[Malva pusilla] 67.4 bits (163)  2.00E-10 1 0.3540
FAHB1-C8 chlorophyll A-B binding protein [Cucumis sativus] 213 bits (542>  9.00E-61 3 0.3709
FHAB1-C9 Heat shock protein Hsp20 [Medicago truncatulal 236 bits (602)  1.00E-60 10 0.2722
FHABI-F3 No hit 1 0.4843
FHAB1-G2 chlorophyll A-B binding protein [Musa balbisiana] 159 bits (403)  3.00E-38 3 0.2951
FHAB2-A5 chloroplast ferredoxin I[Nicotiana tabacum] 123 bits (308)  3.00E-27 1 0.2300
FHAB2-A10  xyloglucan endotransglycosylase/hydrolase 16  protein 120 bits (302)  2.00E-26 1 0.4395
FHAB2-H8 chalcone isomerase[Camellia sinensis] 200 bits (509)  2.00E-50 1 0.3645
FHAB3-D2 expansin 2 [Zinnia elegans] 91.7 bits (2260  1.00E-17 1 0.3335
FHAB3-D3 17.5 kDa class I heat shock protein [Carica papayal 119 bits (297)  6.00E-26 1 0.2080
FHAB3-D11  heat-shock protein 80[Euphorbia esula] 135 bits (341)  5.00E-31 1 0.2423
FHAB3-E2 mitochondrial small heat shock protein[Solanum lycopersicum] 99.0 bits (245)  7.00E-20 1 0.4755
FHAB3-E7 101 kDa heat shock protein[Nicotiana tabacum] 86.3 bits (212)  4.00E-16 1 0.3623
FHAB3-E8 pectinesterase inhibitor [ Vitis vinifera] 149 bits (375)  8.00E-25 1 0.4335
RCD-A6 unknown protein[Arabidopsis thaliana] 102 bits (253)  7.00E-21 1 2.7150
RCD-B3 No hit 2 3.2525
RCD-B5 conserved hypothetical protein [Medicago truncatulal 54.3 bits (129)  2.00E-06 1 3.6675
RCD-B6 No hit 1 7.3138
RCD-B9 beta-amylase 1[Nicotiana langsdorffii x Nicotiana sanderae] 90.9 bits (224)  2.00E-17 2 2.2450
RCD-C8 hypothetical protein[Medicago truncatula] 44.7 bits (104)  0.001 1 2.6450
RCD-D9 peripheral-type benzodiazepine receptor[Solanum tuberosum] 142 bits (359)  4.00E-33 1 2.9100
RCD-E2 protein phosphatase 2C[Arabidopsis thaliana] 162 bits (411)  4.00E-39 1 2.4475
RCD-G4 glucan endo-1,3-beta-D-glucosidase[Solanum lycopersicum] 165 bits (418)  5.00E-40 1 2.3050
RCD-G6 poly (A) -binding protein C-terminal interacting protein 6  90.5 bits (223)  2.00E-17 1 2.1450
RCD-G8 stachyose synthase[Pisum sativum] 167 bits (424)  1.00E-40 1 2.6150
RCD-G9 putative ripening-related protein [Vitis vinifera] 187 bits (474)  2.00E-46 1 2.0200
RCD-H2 NtPRp27-like protein[Solanum tuberosum] 149 bits (376)  4.00E-35 1 2.7050
RCD-H3 putative alkaline/neutral invertase [ Arabidopsis thaliana] 251 bits (641)  7.00E-66 1 2.4050
RCD-H5 galactinol synthase [Arabidopsis thaliana] 47.0 bits (110> 7.00E-08 1 5.3825
RCD-H7 Mannose/glucose-specific lectin [Parkia platycephala] 44.3 bits (103)  0.002 1 2.4357

E: a: FHAB fURTIEEK HIER SSH S, RCD ARETEHEEK H I SSH SCFE; b: Scores Ml E-values: BLASTx VEREIIZA; c: J
— uniBST EL% A7 EST #cht; d: RAEN 320 5 0 h FERMIZEOG M. HIAR R AR e BEDHE R SR . EEN OGP
A IS TR P .

Note: a: Clones named as FHAB was from forward SSH library and named as RCD was from reverse SSH library. b: The scores and E-values:
Annotated results by BLASTx. ¢: The total number of homologous clones isolated. d: R value was the ratio of the hybridization fluorescence pixels
of sample at 32 h to that at 0 h. Letters in bold indicated that the sequences were assembled by several clones. The R value of certain contig was the

average of its assembled clones.
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KJG 32 h FURFRIAM) 17 45 uniEST 4 14 ANUIREIER, 1 ASREIIREIER, 2 NEICECEER . 14
ANDIREIER AT G (HSP) FIRIIFEAT 6 A, A1 REARS A SCHE IR 3 AN, B S0 A
B S DR (XTHD B2 22 3 8 (EXP) 55 S R R 41 ) 77 25 IR (o B 25 - FHAB2-A10. FHAB3-D2.
FHAB3-E8), {RAEACHAHICIED 1 ANE LA & Sl N (%95 : FHAB2-H8), Magfkfe 4R
WIAHOGHED 3 4, B2 AN R4S Em LA 1 MRAEIRE LR (%45 : FHABBI-CS.
FHABI1-G2. FHAB2-A5), 54F, M HIKEmEEN (W% 5 : FHABI-B4) ] 25T 2
PR (3R 2).

25 ZEFRIZEFAR RT-PCR IGiE

JERREL T 15 4L TRE N A ) RT-PCR K01, 455 cDNA WA ZeAs 45 1 (% 2) s
—E, RS T HE R ELhE, AT HREENAER )G 0h 5 32 h KAET EREKIE (E4).

RS ik bia SIS ki el
Clone No. 0Oh 32h RT-Ratio Clone No. Oh 32h RT-Ratio
RCD-B9 _ 2.0956 FHAB1-B4 _ 0.0399
RCD-E2 _ 2.0212 FHAB1-C9 _ 0.1120
RCD-G6 _ 1.9707 FHAB1-C8 _ 0.1652
RCD-GS§ _ 10.9424 FHAB2-A10 _ 0.0869
RCD-G9 _ 10.6742 FHAB2-HS8 _ 0.1079
RCD-H2 _ 5.9273 FHAB3-D2 _ 0.1497
RCD-H2 _ 1.6054 FHAB3-E8 _ 0.1134
RCD-H7 _ 1.6465 Actin _

4 #poEEREM RT-PCR &R
FIERW: BIKERZELTHIRG 320 5 0 h BERIRRIE & HAH.
Fig. 4 The RT-PCR results of several selected genes
RT-Ratio: The ratio of expression level at 32 h to that at 0 h calculated by Scion Image.

3 e

3.1 %F SSH X EME

Diatchenko %5 (1996) #4713 PCR HiAR M SSH HiA 55 35 HIHRF s AE TV 2 IRZEIRILAL
FT2 X PCR 34, HIBR T A3 5% A B IE R R IA 3L R, Al IR SR A 2 s 4, RIS AT BAY
BRKEZERFIEIER . ARE NI —HARW TR G 0h 55 32 h R 2ERRIEHER, (HL
Wt IE ) SSH LRSS [ n) SSH 3L, FrakAG i B PR s B A D o X — D7 vl e A AR REAT T/A
o P I RS2 S KA R A RE )BT S, 53—, — SR B RIS I R ) v R i 22 oA e
P2 UL, SaAER R rh kA FE K, B PCR G IR BURGS, RREFS /04 I8 1 B, M
AR T A R e B

TR, BLAR SSH H AR K KA T SC 4 BB FH P2, (BT A7AE — 52 B 74 ( Diatchenko et al.,
1996). AIRIGH 2L cDNA FBESITHE R B2 SSH S, AN IE [ A 7] SSH SCPEH 43 B3k T
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49 F1 17 ABHPE R, RT-PCR tHIGIE T cDNA Tl PRI A4S &5 5, i SSHSCZE R BH T 45 v o
T 7 TH 5 0 3 72 S 3Rk v B I IR 1) R B B %, I AT RER N ARG 32 h % 58 R IBCR B
IR HE IR 25 S R IA 1D, ISR A R BE I vl B 5 2D o

32 XTREBEIEIHNERTKIEZER

AWFFIGRIG T 33 NIRRT 2 R RIA I HE N, X I R ] B 15 3 R G e i e
K. KEGG £ Ry R, 1ER)5 32 h LIZRIAMISER A7 2 /N R 2 0 1 i A 22 Flopii A1
R EEAEH, 1 p - kY (beta-amylase, BAMY ). /P #:4b i (alkaline/neutral invertase,
A/ND. KI5FE4 M (stachyose synthase, STS) FIULEE-FLBE T 51§ (galactinol synthase, GTS) 5.
BAMY 7EE I i B AR A5 SR, ZE B2 288 (Fatma & Charles, 2000, A/NT 2 fift B Bl U RIS
ZiHE (Agnieszka et al., 2013), GTS #iAb & BOULEE V- FUBE Y, 285 FAE STS /EH N4 /K 758 (Bruce
ctal., 2003). # %4 (Fatma & Charles, 2000). WUEFEF:FUBEHFRIK I8 (Mietal.,, 2008) %5455
WS ME A G, X 0] g5 00 R 5 R R R K R BB AR G5 G o RN A A v kB TR At A5 2 (AL S 25 B
P RE R, R G I HE RS DG F Ak, B - 1,3 F R BH TP RE A (glucan endo-1,3-beta-D-glucosidase )
(Agnieszka et al., 2013). 28 NtPRp27 &K (NtPRp27-like protein) (Ana et al., 2011). H&
B/ 2 PR R R RS ) (Mannose/glucose-specific lectin) (Maetal., 2011) #{-5 4 Bl & M
HXR, TS5 T EMPOEERE. KRR G 32 h KB BRI, TS RIG w2 B 5
FR G5 ST

FERJA 32 h RN HARIR LA R, HSP REEN 208 6 A, — MERARE H B A A HSP 451
W, MR BST ik 29 4%, 7 Fi#IA EST S AUME) 60%. HSP &35 11158, el
WZH5EARTEN LTS &k ZREGYIERNRL, 4R EQNIER DRe, Bk A B AR 8¢
MBI ER A RIS R, B R A BURTE (Wang et al., 2004). HSPs JEA ) N iR IA A G FEUR L
HSP & F R, A5 40 M 8 RN R IE ST & 2k 22 D Re,  Eim A & 28 AR BEVE BN 3L, I
W2 . RN D) B EE RS (xyloglucan endotransglycosylase/hydrolase, XTH). MK %
(expansin, EXP). HICHEEFHIH]F (pectinesterase inhibitor, PEI) 254 1 5 41l BEAQ A 5<. XTH
A2 i R v AR SRS —ET A 25 I 2 [ (R BT T, A I R 8% B — AN 7 B P T S IR (R B, DR Al
AN BEAFLUIEJE (Vicky etal., 2007). 1) EXP 3R UME £ 2 32 (1 AU BE T, A 4 o i B Befi g (Li
etal., 2003). HHEMG (pectinesterase, PE) I 7K A4 i A i (1) Ji SR I A Js S vl 5 1k SR e 0 SR Jie 1
oy FEANMBEREAF (Jiang etal., 2002). PEL ] PE (3G TE. ZifidiX 3 Bl A 5O ZER A 32
h I N YRR IA O] B8 3 B0 MRE RS B I, PRGN Mkl fE vk, A SR R A A e R AR
St

b FIRKER AL, 8 LD RERE R . RENDDREREDN LRI R R A T 22 kil . Wi 9k
WY, RS PR SR R AL, KT 32 h RAKIK 12%, R AR K] WAk, H
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