Botanical Research H#)ZHF 5T, 2018, 7(4), 463-470 Hans )0
Published Online July 2018 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2018.74056

Expression Analysis of EndoPG Genes in
Peach Fruits of Different Cultivars

Peizhuo Liu, Chao Gu

College of Horticulture, Nanjing Agricultural University, Nanjing Jiangsu
Email: guchao@njau.edu.cn

Received: Jul. 3", 2018; accepted: Jul. 18", 2018; published: Jul. 25", 2018

Abstract

Endopolygalacturonase is an important cell wall hydrolase, which plays an important role in the
ripening and softening of fruits. In order to explore the molecular mechanism of peach fruit sof-
tening, six EndoPG genes, EndoPG1, EndoPG2, EndoPG3, EndoPG4, EndoPG5 and EndoPG6, were iso-
lated from the whole genome of peach. Different peach cultivars “Nanshantiantao”, “Zhaohui” and
“Myojo” were chosen as experiment materials to compare the expression level of six EndoPG genes
during fruit development by real-time fluorescence quantitative analysis. The results showed that
six EndoPG genes expressed in “Nanshantiantao” and “Zhaohui” during fruit development.
Specially, EndoPG3 /4 gene showed a significant level. In the fruit of “Myojo”, only four EndoPG
genes, EndoPG1, EndoPG2, EndoPG5 and EndoPG6 were detected. The results show that the EndoPG
gene plays an important role in the fruit ripening of peach. This study laid the foundation for fur-
ther exploring the molecular mechanism of peach fruit ripening and softening regulation of en-
dopolygalacturonase.
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1. 5]

B(Prunus persica) &R E B RIS, HAR LRGSR, BEFRFE, W2 AMEEZ[1]. B
S JE T PR AR A SRS, S 1 SR SR A DA S 2 TR I R U R AR, R A LI B H A
B BRI DLS M RE £, PR SR SRR R B AT o R R A AN TS AR B R AL 2] AR R S
WRA T B - BRI R =R R3], FRIE F AR Bk S 2 i nk, SR GRS Ak, 18
sl R TR, REAAERIIA, AT TR SR S R b R, AELRR ) SR SR B R KR
4], Bk, WFFAR R SR S AL, AR T S Ak A BRI A, KT, o R E kA G
PR JE B A R

b A SR S Fh K BT B 22 4 R 4 i DA % 20 B B S At 2 S B M & A A B TR 5], 2R
FLHERE IR (polygalacturonase, PG)RE % [ i 40 i B 1) 3 Bl o B, R b e 7 Wk SR S 1) e A Ak it A Hp
KAEEBEER . 2 RLANEBRRE (polygalacturonase, PG)s& —FlK il #%/EH 7 R 5K
S 2 58 FUBEIE IR (ExoPG) M N 1) 22 8¢ LB IS B2 B (EndoPG) [6]. A1) 22 5 FUMERERR g nT DL/K fif
SR BRI i = AR 2 P RS R 5 110 P9 V) 22 3R LB IE TR It [ 7 BB AL M 7K A V) S0 20 B ) o 1,
4 LR, 2 R AR IR, A A S SN B b 2 SR LW I R A A g T 5T LB
FRANFURERERR , 51 O i B S5 M R T BUR SR [8]. CABIFLR W, AKX T2 FhK F A 40 B
OMREOCEE, WFEAM0], FE[10], FER[IRAE[12]. RifT, HBOREE PIESEERE, 5RRE %X
(20 B BE K R R AE )RR A BTN R, AT 6 SR SR A B R A AT AN BRI 13] [14].

REFFECA = FEIRE SR R LA o CRARE” R1 B BRIRSONEE MR, XF 6 ANk EndoPG
3N EndoPG1. EndoPG2. EndoPG3. EndoPG4. EndoPGS5 F EndoPG6 {E RS2\ Kk & &AM B 2Rk
BT T 007, RERNTT R VI 22 281 FURE T BR B Bk S Sk Ak 23— WL AR R 4 0t 9 B2 plt kit

ik
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2. MN57E
2.1. KR

BEAM ROV =M FE A RIBRRSE, RO BRI U R LR . BRI R ¢RI AR
AR CHIR” o =N IR R SEI I B E R B DU T R A . B e R 30 d ik, A
PSR — MR R SR i, ELRIRSEM . “RILERRE” A B Sl o Yokf . “HIRE” ULk 10
Ko PR 5 S RIS HTR R R I DR AF T80 C UK A & H

2.2. SEWFE

2.2.1. RNA RN S R

IR 219 2 05 RNA SRR S (R 50 W AR A B A 7)) U6 2 IURE S 2 RNA, IR H %
SEIRF & TransScript® One-Step RT-PCR SuperMix (Jb 54304 AW AR AT PR A 7)) H 5 554 cDNA,
AT cDNA F T SE I ¢ 6 %€ 7 PCR (QRT-PCR)ME .

2.2.2. BR5|¥NEIT
HRHE M 4= JE R 4 rh 43 B HU Y 6 A EndoPG JEIR 7%, FIF Primer 5.0 AR MR 7514, 519F %)
2% 1.

2.2.3. TEHEE PCR

DA I cDNA SRR, 48 %' 1K lightCycler 48011 PCR A AT S %% % 5 & PCR (qQRT-PCR)4M
KRN SYBR Premix ExTaq™™ (AL % HEAMFEARGIRAT), LL Pbrublin AW SIERN, REFE
BB NS IR AT E, SR 2724515 S SE DR AR G A B o I Hdhe 1 AL B 5 0 Ay
1F Microsoft Excel 2010 &1 58 fifi.o
3. BRE S
3.1. EndoPG EEILE

FEF P4 TR A BT M 8, DB 64 EndoPG 3, ppa021953m-ppa025787m-ppa006839m
Ppa006857m+ ppa025098m. ppa007271m, 43 Alti44 A EndoPGl1-EndoPG6. ' EndoPG1-EndoPG4

Table 1. Sequences of primers used in this study

&= 1. KR PEANESES TS

IE [ 514 Forward primer (5° — 3°) J% [ 514 Reverse primer (5° — 3°)

- SR K
Gene 2 FK JE 5 A 5 Annealing
Name Sequence Name Sequence temperature

EndoPGl PGIF ACCTCACTTACAAGAATCAAGCAGC PGIR CTGCCAACGCCACAGGACCAAAC 61C
EndoPG2 PG2F GGTCAGATTGGAGAATGTGAAACTTAC PG2R TGGGATTCACGATGATTCAGACTT 62C
EndoPG3/4 PG34F CCGACTCAAACAACATCGTGGTG  PG34R TTGAGGATTGTGACACCAGATGAC 61C
EndoPG3  PG3F TCCCTAATCAGCCAAATGTTCCAC PG3R GCCATCGGTGTTAGGGCTGTTC 63C
EndoPG4 PGAF ACATGCTTGTTGGAGGTTTTCACT PG4R TGTCCTTAGTACTGGAGGGCAAAC 62°C
EndoPG5 PGSF  GCTGACTTACCAGAACCAACCATC PGSR TTCCTACTTCACCCGATACATTCC 61°C

EndoPG6  PG6F CAAGTATGCAGGCGGAACAGC PG6R TCACCAACCACCTACCTAAGTAAACATC 62°C
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fiF 4 Stk L, EndoPGS 1 EndoPG6 7y HIHLT 6 51 7 S4tadk . EndoPG3 Ml EndoPG4 7 HI & C
RIER EndoPGM F EndoPGF FE[K, —3& FIVEMEHELT 99% [16]. AIEFIEEIX 6 4~ EndoPG FER7EHE F
SEFRRIRIEAKTE, 2R T 6 4 EndoPG 3R K 5751 W) ) EndoPG3 1 EndoPG4 WILRI%s 7519,

3.2. EndoPG ERE “FLEHHL” REPHRIEE

P EmEE (K DER: 34 EndoPG 3K, EndoPGl. EndoPG2 Fl EndoPGS 1E4t)G 40 K(N2)HI
RiLKViLB I afd, BEEITIE TR EndoPG6 EAE)G 30 RINDAT 40 R(N2)FRIE KP4 m, HEK
B BRSSPI EAR: EndoPG3/4 FRIEKFAEALfG 80 R(N6)HFUE EFF, 85 90 R(NT)HIFRIEKF
RPN . AT RIL, EndoPGl. EndoPG2. EndoPGS5 Fl EndoPG6 1E B AR A “m L fHbE” &K
BB R S R IA K BAR, 1T EndoPG3/4 15 B R H 1 3RIE 7KF 2.2 & (p-value = 0 < 0.05) T H &
A

3.3. EndoPG 2E#E “BFE” RLPHIRIAE

WE 2 Fi7R, EndoPGl TE4EJG 60 R(Z4)WFRIE/KTE B miE, FEREK VPG TR, £EE
90 R(ZT)WAFKIE; EndoPG2 TEALSG 70 R(ZS)MIRIEKPE M, 1EHANR EMBMRIEKFEM, JEH
TEAEIG 60 K(Z4), 1E)5 90 R(EZNHATENG 100 K(Z8)IX =N EEAFKIE; EndoPG3/4 {NAE1E)G 100 K(Z8)
(kK T, EHANR B BAEL; EndoPG5 HIFIEKF-MIENG 30 REZDBIEIE 60 K(Z4)FF4:
EF, ELESS 60 R(ZAYFI 70 R(Z5)iB 2 mifd, FEfEZH T EndoPG6 fEALSG 40 R(Z2)MIRIEIKI
Wim, BEIERME 60 R(Z4)EAKIL. LRI, EndoPGl. EndoPG2. EndoPG5 M EndoPG6 1E
TRz R RN I BOR B RS R K EAR, EndoPG3/4 1R H IFRIE KT B3 5
(p-value = 0 < 0.05) T H e 2K .
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Figure 1. Expression profiles of different EndoPG genes in “Nanshantiantao” fruit. N1: 30 days after flowering; N2: 40 days
after flowering; N3: 50 days after flowering; N4: 60 days after flowering; N5: 70 days after flowering; N6: 80 days after
flowering; N7: 90 days after flowering

1. NG EndoPG EEE “FALLEHME” RLPRIAE. N1: 530 K; N2: T£F 40 X; N3: £/E 50 X; N4:
i 60 X; N5: fEf5 70 X; N6 f£f3 80 X; N7: fEfF 90 X
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Figure 2. Expression profiles of different EndoPG genes in “Zhaohui” fruit. Z1: 30 days after flowering; Z2: 40 days after
flowering; Z3: 50 days after flowering; Z4: 60 days after flowering; Z5: 70 days after flowering; Z6: 80 days after flowering;
Z7: 90 days after flowering; Z8: 100 days after flowering

B 2. RF EndoPG £ R “HAIE” RLpRIXE. Z1: HF30X; 722: #HFE40XK; Z3: /50 K; Z4: T£F 60
X; Z5: ET0K; z6: FE/E 80 K; 27: 1EfF 90 K; Z8: /5 100 X

3.4. EndoPG ZH#E “FAE” RLPHIRIEE

i 3 0I5, EndoPGIl WFREAKEMAEIE 30 RIMD IR IE FREI#S, 165 60(M4)Kik
Bl mifA, TE2 )5 MR E B RBERIBAKIK s EndoPG2 TE4E)G 40 R(M2)FIFE )5 80 R(M6)HIFRIA
KPE R, EHALRE N BINRIEKFRAL, B8 60 RMOHFIHEIE 70 RMS)IXFHAM BEARKIE;
EndoPG5 £ R LK G IR RIEACEARHEAR, HALEF 40 R(M2). £f5F 60 R(M4)LAES5 80 K(M6)
AT K, AR HA R B M BRIk KPR . EndoPG6 FEPXAETEE 80 R(M6) IRk KPiim, 1E
FAb R BB RIEEIEAC. Rl E8A “BR” LK EU B RIS EndoPG3/4 B K 1)
Rik.

3.5. FEISIHPF T EndoPG3 EERFRIEIE

NIRFAE] EndoPG3/4 FERY 8 5| P rFe 514, 3 B 2 A 519558 T EndoPG3 B:RI7E = Fpk ok
R, FOLEEAGRWE 4 P, R ER: FIH =455 PG3F/PG3R. PG3F/PG34R #i
PG34F/PG3R %5t EndoPG3 FERTERMZIE AL “HAME” Rspp Rk % —8G EEZIERE “mil
TR Rsrh Rk A a =55, Hd, [ PG3F/PG34R 5 PG34F/PG3R 51 ¥0%F I 5E ) EndoPG3 %
DR 21k KRR TTAE R ANV LAY “ B R d R KN B EndoPG3 JEH 31K . 145 R =%t
S|Pl R 7Y EndoPG3, H.UL PG3F/PG34R ¥ B4 XU R et

3.6. PG4F/PG4R B|¥)5H HR EndoPG4 FTE=fhikRScrh g Fookitt

FIHRE 5 519045 PGAF/PGAR 43 IRl EndoPGA FERITE =Mk R serh i) ik a s, RINZFER7ERG
R W AFR AR “CWIR” RSP IARIE, MIERRE R R ILEbE” 1k E Rk
THRIEACHEAR, FE SR R KR R (5] 5).
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Figure 3. Expression profiles of different EndoPG genes in “Myojo” fruit. M1: 30 days after flowering; M2: 40 days after
flowering; M3: 50 days after flowering; M4: 60 days after flowering; M5: 70 days after flowering; M6: 80 days after
flowering; M7: 90 days after flowering
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Figure 4. Expression profile of EndoPG3 gene in two different peach fruits. Z1: 30 days after flowering; Z2: 40 days after
flowering; Z3: 50 days after flowering; Z4: 60 days after flowering; Z5: 70 days after flowering; Z6: 80 days after flowering;
Z7: 90 days after flowering; Z8: 100 days after flowering. N1: 30 days after flowering; N2: 40 days after flowering; N3: 50
days after flowering; N4: 60 days after flowering; N5: 70 days after flowering; N6: 80 days after flowering; N7: 90 days af-
ter flowering

[& 4. EndoPG3 TEFRTIMERSEPRIFRIRIE . Z1: TRF 30 K; 72: 5 40 X; Z3: &5 50 X; Z4: £/ 60 X; Z5:
HRET0K; 26 G 80 K; Z7: £fF 90 X; Z8: #5100 K. N1: £fF 30 K; N2: T£fF 40 X; N3: /5 50 X;
N4: T/ 60 X; N5: #EfF 70 K; N6: TF80XK; N7: #F 90X

4. Wig

RELHIAR D RRAEBEERE, BT DR E R SE 1 B & A E, (RFEAR 1R SEIRAE AN A
RNZRMIRE ST, [FIBF BRAR 7 SRS R0 T R ek o 4 e % ) 53 R A B 200 55 B A L i 4K
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Figure 5. Expression profile of EndoPG4 gene in “Nanshantiantao” fruit. N1: 30 days after flowering;
N2: 40 days after flowering; N3: 50 days after flowering; N4: 60 days after flowering; N5: 70 days af-
ter flowering; N6: 80 days after flowering; N7: 90 days after flowering

[E 5. EndoPG4 1£ “FaLLEH#ME” hpaRIRIE. N1: T£/5 30 X; N2: /5 40 X; N3: /5 50 X;
N4: /560 K; N5: #FHE 70 X; N6: #£F 80 K; N7: #£F 90X
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A FAPG1 O BB % e N3 E RS A IS AL R [10] [11]. FEHAER T KGR E i K, #h. 3
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