WA K2R (A IRBFERR) 2022, 48(6): 659-665. DOI: 10.13331/j.cnki.jhau.2022.06.005

Journal of

Hunan Agricultural University(Natural Sciences)

SIARE:

(]
BRI, RAREL, FEUNEN, SBHL, BN KPP A POERF113 JEN Y ek MR M), IRl R E E

FAR(A A
WEIZZ,

Bl2EhR), 2022, 48(6): 659-665.
SONGCW, GUOLL, GUOQ, HOU X G. Cloning and expression analysis of POERF113 gene in

Paeonia ostii ‘Fengdan’[J]. Journal of Hunan Agricultural University(Natural Sciences), 2022, 48(6): 659—665.

Bk Rk -

http://xb.hunau.edu.cn

‘R34t PoERF113 EFE M =& R FTIESH

BAviwn, RFREL, SRENEN, SREE, Bk
(TR RHE IR 2= B, TR & FH 471023)

B . Niik RSl (Paeonia ostin) /LR ANEIER POERF113 Y541, b Hignth & APER, HRHAEAR
KB WWIAERE . ARG U ] 5 R ) R AR S 2R MR, , SR RT-PCR FR, ARG AEFFrhso e 46
MFEZAHTIE POERF113, iZ4EH & T AP2/ERF Z80i%, HIT R BEHE(ORF) A 636 bp, Zifih 11~ 211 2k
FRERIEA MR, A 1A AP2 ARSFEEFIIR, A B A, 2 XS 2 F i 29k 53 000, FRIE55HL 5 (pl)
H5.13, AAREERA, HAEKME; qRT-PCR 4MHTZ5 R HK, PoERFL13 JEHYEBR A . WIF . P, &
TR, R ORI Rk, EEAE R B O AEIRR rhRak s ZERAE KPR SRR IR R rh Rk i
;5 POERF113 JERITERAL RSP B R 5 RPP PSR, AAATERAE2: 57 ; POERF113 JE: KX 24
WA, JHCER K o B b B () AR B R Y AR S T e e B, e R TR S O 5 S 8w e i
ARG

X # i RSPt PoERFI13; KL ikE; FRikiMr

FEISES. Q786; S685.11 XHKFRAERS: A XEHRES: 1007-1032(2022)06-0659—07

Cloning and expression analysis of POERF113 gene
in Paeonia ostii ‘Fengdan’

WEI Zhenzhen, SONG Chengwei, GUO Lili, GUO Qi, HOU Xiaogai

(College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China)

Abstract: To investigate the petal senescence-related gene POERF113 of ‘Fengdan’ (Paeonia ostii) expression patterns in
petals, different tissues and different varieties at different flowering stages and their response to ethylene, we did cloning
analyzed its coded protein properties in this study. First, we used RT-PCR technology to clone the petal senescence
related gene POERF113 gene from ‘Fengdan’. The gene belongs to AP2/ERF family. Its open reading frame(ORF) is 636
bp, encoding a protein consisting of 211 amino acid residues. It contains one AP2 conservative domain and does not
contain transmembrane structure. The molecular weight of the protein is about 53 000, and the theoretical isoelectric
point (pl) is 5.13. It is unstable protein and hydrophilic. The results of qRT-PCR analysis showed that POERF113 gene
was expressed in the open color stage, the first open stage, the half open stage, the full bloom stage, the first decline
stage, and the decline stage, mainly in the petals and leaves of ‘Fengdan’ in the open color stage; The highest expression
was found in ‘Fengdan’ mutant strain of Zaohua; The sequence of POERF113 gene in the ‘Fengdan’ mutant line of
Zaohua was the same as that in ‘Fengdan’ and there was no base difference; POERF113 gene was responsive to ethylene,
and its expression level gradually increased with the extension of treatment time and growth process. It was speculated

that this gene might be related to the process of flower senescence induced by ethylene. This experiment laid a
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preliminary foundation for further study on the function of POERF113 gene and its molecular mechanism in peony petal

senescence and florescence regulation.

Keywords: Paeonia ostii ‘Fengdan’; POERF113; gene cloning; expression analysis

ERF113 J:[HJ& T AP2/ERF #%3%[H T %% ERF
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KHASKHELI 25 7E 38 v %% B8 RhnERF113 J: R i 5
BAEA B e e rh Rk & B, R VIGS HR
i RhERF113 JEHFVTER, Ml THERMMEE, I
HAE b 2 B A 4 R i BRI
S 34R A K 9 AL RhIPTS(ISOPENTENYL
TRANSFERASE 5), RhPR10.1(P ATHOGENESIS-
RELATED 10.1), RhIPT8, RhHK2(HIS KINASE 2),
RhHK3, RhCRR3(CYTOKININ RESPONSE REGULATOR
3), RhCRR5, RhHB6(HOMEOBOX PROTEIN 6)
RhCRR8 [}k /K IR FEAIL, (X Fhas & id
AT LAGE R SR A 5 2R AL AR B S

H: F} (Paeonia suffruticosa Andr.) & ~j 24 #}
(Paeoniaceae)~j 2 J& (Paeonia)fei¥yy, Jiy=F i, &
RGEEAEY), e AN, WM ER, T
SRR O HRTETHPHEMAE R SR T
WA . AR R R EF R KA, AT
BURIBIBEZE A 20 ARBESE LA RUPE AL A e b
K, TR RSP ERFLL3 SFEFH, RAAEYE
BEAFIRNT PoERF113 EFARBLIER . FRsFEb
B BERRACALS . BRGSO T
iz SO PCR BRI POERF113 A i 4%
FR SRR . R SURASTR] SR ARG
P RO ARG, FEXT POERF113 JEPRIFE AL R
FP AR R 5 RPP S P S T e, DAY
MIESE ERF113 BER A AHOC DD e o B2 SRR

1 MRS5EZE
1.1 #EYHR

JUFEA: BAE RS Fh AR 0] e Bk 24 52 565 el
XN 5 AL XU 2878 ik 22 R 1% BHIS FE AL e 5
ML SRS iR 3% PH I Bt S H1E

1.2 REHE
1.2.1 % RNA 32IR B cDNA 4445

B RGP et R ZE L AR RI [R) (R 4
WITET . ~EIF . T . G i IO AL
FH 10 mg/L AMJE Z Bt mi it Bk XU f5 2
1. 2. 4. 8 RIEIRLL S RAL WP AR R | 3
TP AE AR, SR HRAHR RNAprep Pure 2%
M) RNA $ERGAG S (2 OAERD 58 UE. RNA
AUHEHL; SR PrimeScript™ 11 1st Strand cDNA
Synthesis Kit 28H cDNA

1.2.2 RS PoERFI1I13 3R & %1%

MAHTIAS 0 < RUPE = A4 5 i 20 000 e W
P& POERF113 2L K751, FIH] Primer Premier 5.0
BT R b S SRR it PCR sk [ (R
Do 1WA TAY) TR B A BRA 7 G 1.
50 uL PCR ¥/ #4{AR R 445 2 uL cDNA Bl 1 L
TransStart FastPfu DNA Polymerase, 10 pL 5xTrans
Start FastPfu Buffer.4 pL ANTP Mixture(2.5 mmol/L).
2 uL 5|% POERF113-F fil 2 pL PoERF113-R(10
umol/L).29 pL ddH,O . VAR A 95 CTAEME 5 min;
94 CAPE30s, 55 CiRk 30s, 72 ‘CHEAH 1 min,
33 MG 72 “CHEMH 7 min, PoERF113 £ PCR
FENZE 1\ YT N L S FEL kARSI , R ] AxyPrep DNA
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BTG 2 KA 1A DHSa Bz S 4iirh,
FIH M13 519788473550 PCR AN , 75 H P 2R
Pk A T AW TR () e A B A R

# 1 PoERF113 EERE K qRT-PCR 74754

Table1 PoERF113 gene cloning and qRT-PCR analysis primers

514 F31(5-3")
PoERF113-F TTCCCCGTCTACTCTGCT
PoERF113-R TCTAGGCCATCGACCATC
PoERF113-RT-F ACAGATTCCGTCACCACCG
PoERF113-RT-R CCAAACCCTTGCTGCCTTC

Actin—F GGTCTATTCTTGCTTCCCTCAG
Actin—R GAACTCACTATCAAACCCTCCAG
1.2.3 ‘R PoERF113 2R % 15 8.5 547

M| F  Translate(http://web.expasy.org/translate/)
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Fig.1 Total RNA gel electrophoresis diagram
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Fig.2 PoERF113 gene electrophoresis diagram of ‘Fengdan’
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il #f NCBI(National Center for Biotechnology
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437, ORF 4 636 bp, ifith 211 PEFLFRIEIL, ORF
78 A T 2 LR A A 3 B o
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Fig.3 Deduced amino acid sequence of ‘Fengdan’ POERF113 gene
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Fig.4 Prediction of conserved domain of POERF113 gene coding protein
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Fig.5 Prediction analysis result of POERF113 hydrophilicity
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Fig.6 Analysis resul of POERF113 transmembrane structure
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Fig.7 Analysis result of POERF113 phosphorylation site
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Fig.8 POERF113 secondary structure prediction
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Fig.9 PoERF113 tertiary structure prediction
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Fig.10 Phylogenetic tree analysis of POERF113 construction in
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Fig.11 Relative expression of PoERF113 gene in petals of
‘Fengdan’ at different development stages
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Fig.12 Relative expression level of POERF113 gene in different
tissues of ‘Fengdan’
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Fig.14 Relative expression level of POERF113 gene at ethylene
treatment of ‘Fengdan’
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