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Expression Analysis of Pectin Methylesterase Genes in
Postharvest Longan Fruit during Aril Breakdown
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(1. Guangdong Key Laboratory for Postharvest Science, College of Horticultural Science, South China Agricultural University,
Guangzhou 510642, China; 2. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: The relationship between pectin pethylesterase (PME) genes expression and aril breakdown of longan
(Dimocarpus longan Lour.) fruit was studied by using RT-PCR and RACE-PCR methods. Three PME cDNA
fragments containing 3"UTR (untranslate region), named as DIPMEI, DIPME? and DIPME3, respectively, were
cloned from longan fruits. The deduced amino acid sequences of the three DIPMEs genes shared high homology
with those of other plants. Moreover, their expression profiles were studied by using semiquantitative RT-PCR
during aril breakdown of longan fruits. When stored at room temperature, the expression of DIPMEI gradually
weakened during aril breakdown of longan fruits, while DIPME3 and DIPME? transcripts increased progressively
and then decreased. However, accumulations of DIPMEI and DIPME3 transcripts enhanced firstly, then decreased
stored at low temperature (4°C), and DIPME2 transcript continuously decreased. These suggested that the
expression patterns of DIPMEs were different during aril breakdown of longan fruits, DIPME2 and DIPME3 might
be involved in the aril breakdown of longan fruits stored at room temperature, while DIPMEI and DIPME3 did at
low temperature.

Key words: Longan; Pectin pethylesterase; Gene expression; Aril breakdown
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27| W FR i (poly galacturonase, PG5 fist 24 1 it
(pectatelyase) 3 1F I T M A" o BFoE R B, M
PME # LA [F A A TE X2 5 & Fh AR B 72,
N2 e f e J ) AR R B S R A R
& (Lycopersicon esculentum) . % (Pyrus sp.). Bk
(Prunus persica) %% (Ziziphus jujuba) . M 4% (Citrus
reticulate) 55 FSEAE PR F Mk 3 22 Z A B PME
Mg, 28 PME 5 R 9B £ m A

MR (Dimocarpus longan Lour.) &3 [E Fg 7 3
BRI R 22—, RN T mEZET, RE
Az PRI, AN T I 3 A 0 i, B 1 2R B TR B 4
AN IR T RIG 3 ~4 d A B P R T
RIS, TR EE R, R R A",
RN AERIRRECREH W MRS ERREZ
— U EE R A o RN R L, R PR AR
K AT s s s EFEREZ -1 RK
H AT BB R IR R J5 R 52 5 2 5 | S 2 PR 40 L BE )
JRREAR , RECR R R . RATATIA 5T
FEHT 240 o BE AR OC Y A i SO0 OB R B i
(XET), W YI-1,4-B-%5 2 ¥ B (EG) F1 ¥ K & B
(Expansin) ) 5 PH 35 5 IR LA A A 1
A & PME FEH 33K 5 e IR R P B %00 5 2 i R
WARIE, s Hr IR R A B i FErf DIPMEs 52 1H
(D RE S A ML, 0 T 2 i AR R 52 B AL
B, A EESIR IR IR N B ¥, 52 AR A, 4
R PREE B RORKE B —E MR L. I, AT
FAE LR R R IR SE PME LA By 2k b 80T
FE R IRAVIRIRI 58 T RN Bt i PME B2 1Y)
FIRFHE , N3 F A W25 K B i PME J R 3%
KRR B ER, U S IR R A E
W, JESE i T2 AR PR LB SR
L BRI %
1.1 #Ffn b2

SRR R T AR AR ke R 5 ) OB e HIR e e
f18% (Dimocarpus longan Lour. ‘ Shixia’), >} H 2k i
M4 Rk R, R 5 57 Biis B 52 56 ==, e S A E
—2@® ~9 W), T L F TGRS,
0.5 g L' MR RR 1 min JEI T4 M. Z/EREHL
B IR AR I3 B 2 4, 43 S FHAT LAY 3R & e
(R 0.04 mm) G (542 30 M) 55 1 I
T 22°CIHIRAT 7 d, B REFE, 55 2 AT 4°C
fEIRAS 40 d, 7ENHEAY 0.2.5.10.,15.20 253035 ,

40 dBTEURE , B IBURE G SR A B AR R, IR R
R WA TR G & T -80°C I A74 Hl o
1.2 RABBRIIESN

R ARG TS Zhong S Tk,
TR BEALEL 30 A5 50, 4% FRSR A A ¥ TE ALUR/ME
RAHBEEISNS Ko 0 F RRAME RA
T HE;1 o RARR RN BB <1/4;2 K.
R G 1VA< RN BBER <1233 F: R
WARER T, I2<RRBEHEH <3/4;4 H:RKH
BERL RN AR EAN=3/4, RAHEBERE =R
P H BB < Z R R

1.3 PME EF R BEHNH B

S RNA RREX R Wan 1 Wilkins FJ#4
PR o O s cDNA B AR AR F PCR
g,

SIigit 5 &M %M GenBank H1E SR
A PME B DR R~ X, Bt F 51 9. IE
514 PME-For & 5'-CTTCTAAGCAYCARGCNG-
TNG-3', [ [i] 5| ¥ PME-Rev & 5'-AATACTCCT-
TCCANGGNCKNC-3', 5|¥Z 4t LifgE TAY T
FEHEARMS AR A E A

cDNA FEEHITEE  DIREERA LT cDNA
JAEAR S PME 5 {8 5 51 9 #E4T PCR §7 3,
PCR 4" #4514 :94°C T A5 1 4 min; 94°C 254430 s,
BE 30 s(E YRR EEARIE T W1 78 ) . 72°C IE 130 s
CREf B (B AR B B BT A2), 30 NME R R
72°CHEM 10 min, FH 1.0% Byt g b B e v, 3k 4G )
PCR =4, ol B W 4547, 3 #: 4 pMD20-T #k {A
b B, RSB 3 A PME FEH BB, 3543 B 6
%N DIPMEI .DIPME2 F1 DIPME3 . #4545 21 3
A~ DIPME cDNA F B33, 43 Bl it 3" v 53 51
Y1117 RACE (Rapid amplification of ¢cDNA ends)#"
4 #5218 3'-Full RACE Core Set Ver.2.0 (TaKaRa, H
A YR S UL B A5 1 T IR R
1.4 }F 8 RT-PCR &S#f

FREUHY 45 FE BB RNA 48 DNAase B LI 25
FLF4 DNA J5, B 2 pg 4ifk 19 &L RNA, il A M-
MLV 5% 55 ifi (Promega) Fl oligo(dT)18 5| 4#1& ik
cDNA 55— , B 2 pL i T2 & RT-PCR
HTe WHE 3 AR PME L 3'-3 5 5% 14
SR T2 5 B RT-PCR 434, M B IR H45
S, 44T T 26.28 30,32 Fl 34 PMEEF
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Table 1 Primers used for semiquantitative RT-PCR analysis

514¥) Primers /%% Sequence (5' ~3")

DIPME]! -For TGAGGTGGGGTGGTTATCAT
DIPME1 -Rev ATGGGTGAGGAAAATGGA
DIPME2-For CAAAATTGCACGATCAAAGC
DIPME2-Rev GCAACCAATCATCTCCCAGT
DIPME3-For TTCCGAACCGAACAGATTTC
DIPME3-Rev ACTTGTCGGCAAAAGCAAAG
DIActin-For GAGTTGCCTGATGGACAGGT
DIActin-Rev AATCCACATCTGCTGGAAGG

Y38 PRI GG , U 6 WL 76 1% SRR FHEEI
K, RIS R G PR R R L, o B
30 MEH N EAE R, 4 T ARIUE RT-PCR 41 th
cDNA BAR 5 i) — B0 B il B A 3k PR AH X 3%

BaE, DL R B-actin 3 A (NCBI % 5% 5 N
EU340557) 0 NAR AT EATY 1S, & FL H 9 8 € &=
RT-PCR 51975 L3 1. *F%E & RT-PCR [ H
F) 25717 K ] TmageQuant X1 (Bio-Rad) 4347 ) % JiE
{8, 68 BEAE R, Fon HR kg, B3R 3
WEL

2 ZERAM

2.1 ZRE L PME EE M ZERF 554

PL PME 5 R SF P 5 o Bl , it 81 37 51 9
AT PCR Y3, WIBHR RS 345 T 1 129370 bp
i) cDNA K Bt , Bkt BH 4 v e I 7 5 15 31 3 A%
G, K5 LA 3 A BOR AR, 43 Al R R 51 Y
#17 3'-RACE Jg, /1% T 3 & 3'-UTREE#IF
X)) PME £ R Bt 43 B4 45 A1 DIPMEI . DIPME?

CsPME4 FONTAGESEOAINENA: /55D SL 459
DIPMEl  wovu... S KH 84 VA LRSI S¥ 38
D1PME2 EKHS S GADI e Y QLT L YpyHicp 38
DIPME3 . ...... S K H 8 2V A L Ejigeteiste Binss 38
FaPMEI FENTAGPE[ES SCSDLEL FYHeE PR Chae)sgny TS 338
I
% #
CsPME4 A AA2V pIszBRENEN ERNMT R 503
DIPMEI Y ARVI NIYEEIKPLSTERHENFT T 83
D1PME2 ¥ ARV NIYEILPMSG . MFNAT T 82
DI1PME3 T AAIV KMIVEKPMON . @NCIT £ 82
FaPME] 3 GTVM QILABEIKALEN MKNST ¥ 382
CsPME4 DPNQ cBrspELav. .xsSFE 546
DIPMEI DPNQ VELSWMLES . LRSKEYV 126
D1PME2 DPNQ ez feddnss,  NSTV 125
DI1PME3 DPNQ 22 MIEN . .RTDF 125
FaPMEI YKELEF S LA TEVHSST 427
CsPME4 WGSDISCVINE vERsGH T ADTS 591
DIPMEI IECTYMDDSIEVSERSAISGDEG sfeelensv 171
D1PME2 YWGSFMGSLINE CVESGDFL T SH 170
DI1PME3 IFESYISNVVEP LEENETFL R SN 170
FaPME1 IFQSFMSNMIKE LEENGDME ¥ AG 472
CsPME4 HOSTFEVITSAAERQTYTAAN cperEFSLGL. 631
DI1PMEI RMGGYHFSLTITQEQSFIVAL ESpReVSFOSGLLE 213
DIPME2 TQREGYHVIN . ATEMANFIVSH EOWREVEYSGRLI 210
DI1PME3 IQEGYRVINSSTERSQFEVGE NIOQEIEFFLNLG 211
FaPME1 TIMEGY QKFNQSGQEKNYIVAE ESPREVEYTSGFCV 514

1

PME S RIS 1 2 SR 7 57

Fig. 1 Deduced amino-acid sequences from PME sequences
AFIR ST, AT RN o 5 ADMRSFALEFN 4 ARSI “#7 FHESR7R o Black indicate complete identity and

gray show partly identity. Five conserved residues and four conserved regions were indicated by ‘#’ and rectangle, respectively. FaPMEl: %i 4§

Fragaria ananassa (AAQ21124); CsPMEA4: Fif# Citrus sinensis (AAK84485),
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#1 DIPME3 ., DIPMEI . DIPME2 ! DIPME3 1] FF jiX
%] 12 HE (open reading frame, ORF)Z)Jl| A 641 632 Fil
635 bp, /3 F 4% 213 210 F 211 NE IR . NCBI
Hext 2 B, DIPMEL 5 DIPME2 () [5) J5 PE 5 &, M
67% ; DIPMEI .DIPME2 1 DIPME3 5% %§ FaPMEI
(AAQ21124) 1 [R1 1 43 511 K 56% 57% 51% ; 5
FH#S CsPME4 (AAK84485) 1 [6] J5 P 43 51 h 58%
61% .59% . It4h, DIPMEL ,DIPME2 #il DIPME3 %
H 5 HAAEY B PME & H A MR 250 58, ¥4
% PME KGR A 1 Gly(G) . Asp(D). Arg(R) Al
Trp (W) {4 5F i 5 & QAVAL. QDTL. DFIFG,
LGRPW {575 (F 1),

2.2 ZiRTRRRABIRE DIPMEs Rix

B2 R, ZiRE2 IR T, RIRR IR AT
AR 3 KIT A HBL B %, 5 B ¥4 REI s
V1] P9 S2E 4 T 326 T 8 o, ZE ISR 7 R SR IA B 8
TREOR LIRS 3 KNk B HE %00 3 4%, ey ok
TR RSR AR HIE R

4

bc{y

ab
| |+‘
ol
il 3 4 5 6
IF73 KEL Storage days

B2 ST IR PR o e s il

Fig. 2 Changes in breakdown index of longan fruits
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stored at room temperature
n=3, RN[EFHFREREFH (P <0.05), Different letters
indicate significant differences at the 0.05 level by Duncan’s multiple
range test. & 4 [i], The same as Fig. 4.

g g RT-PCR 40 #1 (& 3) B, = I
B I HR SR A A 3 2k #E P, DIPMEI , DIPME2 Fi
DIPME3 3L A [F] (1) 3R 38 ¥R 4k : DIPMEL W) 3Ri5
FENC T AR , B R Y BV, R B W55 5
DIPME2 1 DIPME3 W) FRATER 58T 2 d AR5, 5
3 RIFUG (B R IR SR Y I i s B B ), Rk ]
R, S NTESE 5 KRB 6 RikE| Al 5
MREAR . FREEREW], FIREE T A IR R E
YAl E5 DIPME2 1 DIPME3 WA 5%,

2.3 RBETERREABBR PME EERIE

4 KRB ARIRIE4 °C) & 4 T IR AR R A
B, TER S 30 RIGRNA HBL A4, bl
T ALK, B 8 50 &3 . F %€ f& RT-PCR
S3H i , AR I T A e IR SR R 3 v A R
DIPMEI F1 DIPME3 /)25 7E K AT 30 d 728 7 14
98, AP BITESS 25 KA 20 Rk & KAE, B T
K ; DIPME2 )35 7638 08 A 1) #0455 (B 5)
X RBRIR I 8 B IR R N B % T 685 DIPMEI
Fl DIPME3 W335 4 5

3 1hHe

e B RS AR R, 40 BE ZH ) o0 R 52
HIERAC T R 2 E R o AN AR 9 SR I L &1 4t
R LY RN, 0SS e IR | SR S h B
MY SR R (PMIE) 2 — b 241 Jt B £ 3 g,
SRR , % 40 B RE i 25 A A0 Ak A R BAE . 12
BE(Prunus pseudocerasus) 5 55 i B AR AL 12 72 H
PME FER () e 1k 385817, Eriksson 25% 4 3 % i
B —A~ 5 B B S R PME2 FEAE)S 15 d B3
REARME, AL G 25 d 35 3] 5 KME, LS & 7 R
iR IXEEFRBP, S P il 5 8] 1 AN ) T B B 7
AR VE AR BB, ARG R
R, HR AR R IR RN B SR, 3
A~ DIPMEs $: R i R BB ], B IR IR,
DIPMEI W82 81855 , DIPME2 1 DIPME3 3%
IR G 0 B KR Y 5T, DIPMEL 1
DIPME3 1) 3% 35 563 58 J5 B Ik, DIPME2 1) 3% 35 9
55, R, RIRTEF R AR T SRR R
HRAEDLH AT REA ], ¥R RN AW RE L
DIPME2 1 DIPME3 W 3i5A 3¢, MAKIE T AT g8 5
DIPMEI] #1 DIPME3 350 Ko Toit B7E IRk
ERIRT, 258 W BB PME S H Y #EH 2
FEHT ARG, W AE BV 5 518055 , W] fe 5 R R
HBREEAVE R A G 1T #E PME 248
Wy 24 i 2 3 RS I PR A L A 7 At 4
EEAIEE IV T R o ARer i 25U i, Je R
SR PME ¥ PETE g A2 SR 9 R R a5
BN TR 30, T e g B[], 7 2R N A I R
B PME IE AR AR /DN, SRR MG PR 2 ),
PME {5 PE T B B8R, PME ¥ MR A 32
5o PRIHTAHTE T IR SR SR J I 0 1), 38 v 1 1
) PME & i#f T S o i) B e , 76 SR B F0 A



w2 RIS R JA IR AR A A S R PME ] R R 139

JESREL Storage days

A
0 1 2 3 4 5 6 7
DIPME]
B
b
2
g %
ks %
3 %
& 7
an
*iﬁ 1 DIActin
{ﬁ a a a
al H 2 a
{iz 40 g a 4 £ - & a
=
20 1
0
0 1 2 3 4 3 6 7

I IHL Storage days

FI3 SR R IRIRR Y B R PME 13635
Fig. 3 Expression of PME genes during aril breakdown of longan fruits storaged at room temperature
A. >F-%E 8 RT-PCR Semiquantitative RT-PCR; B. ImageQuant 43 H7 1% )54 B 55 5 3 JE (. Signal density values by using ImageQuant. P Jp i
DlActin }JWZ3EH . Didctin is used as internal marker gene. n =3, A [ FHE /R 22 5 i 3% (P < 0.05), Different letters indicate significant
differences at 0.05 level by Duncan’s multiple range test. [&| 5 [}, The same as Fig. 5.
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Fig. 4 Changes of breakdown index of longan fruit stored at low temperature
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Fig. 5 Expression of DIPME genes during aril breakdown of longan fruits stored at low temperature
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