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Abstract. Rosa chinensis ‘ Viridiflora’ is a valued Chinese garden rose cultivar and represents
an important rose germplasm resource, in which the petals, stamens, and pistils are
converted into sepal-like organs (i.e., sepalody). Expression of the RcAG gene in flower
tissues of the R. chinensis ‘ Viridiflora’ and “ Old Blush’ varieties was analyzed by real-time
quantitative polymerase chain reaction ( PCR). Results showed that the expression level of
RcAG was down-regulated in R. chinensis ‘ Viridiflora’. To explore the reason for its down-
regulation, the promoter sequences of RcAG were cloned in ‘ Viridiflora’ and ‘ Old Blush’,
respectively. Results showed that the two promoter sequences contained TATA-box, TATC-
box, and MBS cis-elements. Notably, MRE and Circadian were specifically found in the RcAG
promoter in ‘ Viridiflora’ , while the TCT motif was only found in ‘Old Blush’. Furthermore,
double sulfite sequencing technology was used to analyze promoter methylation. Results
showed that all four CpG sites in the promoter region of ‘ Viridiflora’ were methylated, and the
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degree of methylation was much higher than that of ‘ Old Blush’. Our findings suggest that the
down-regulation of the RcAG gene in *Viridiflora’ may be related to its promoter cis-elements

and methylation.

Key words . Hosa chinensis ‘ Viridiflora’ ; Flower organ development; Real-time quantitative

PCR; Promoter cloning; Methylation analysis
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Fig. 1 Rosa chinensis *Viridiflora’ (A), R. chinensis ‘ Old Blush’ (B), and dissected flower organs (C)
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Table 1 PCR primer information
ElE/ A SIFH (5'-3")
Primer Primer sequence (5'-3")
RT-gPCR-F AGTCACATTCTGCAAGCGTC
RT-gPCR-R GCATATTCATAGAGGCGCCC
RcAG promoter-F AGGACCGTGTTGGGTTTGTT
RcAG promoter-R CATTGGAGTGGTCGCTAGGC

RcAG promoter methylation-F TAGGTTTTTGTTTTTATTTTTGTTT
RcAG promoter methylation-R  ACCAAATTCCACAACTACCTAACC

1.2.2 ‘@ R‘BARAMH | RAG EBEEHF
HITE &

T Saint-Oyant %2 L ARy« A A K 4%
K 4H 41 ( https . //iris.angers.inra.fr/obh/) , #i [
NCBI( https ://www.ncbi.nim.nih. gov/ ) 3k 2 fit
B8 #)i% it T H Primer-BLAST i% it RCAG 3 5
519, PCR T A 94CTH AN 4 min;
94°C7EM: 30 s, 60°CiEk 20 s, 72°CHEfH 90 s,
40 MG, 72°C 145 7 min, 4°CHA7, XHHEEIF
BOATIE I, e AR IR AZ A5 41 AL DHS5ac
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Fig. 3 Expression level of RcAG gene in different tissues of ‘ Viridiflora’ and ‘Old Blush’
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Fig. 4 Amplification products of RcAG promoter
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ARG TR HATIF I D%, W50 E
RO iR S Eh AL S ) DNA 731, KBl RcAG
SR A 2l W AT |9 se S 2 1Y P 91 5 P A
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454 bp, WE WA ST HSALRERE AT R L% 3,

CpG 5 AL Lo BT 45 3k i, < g
Jash TR SR R =, A 4 A 34k CpG
P BITERFESIH) 26, 60, 123, 251 fii, 54k
CpG 1519 80%; i« H A# J¥FIH 4 94~ CpG
ML TSR 26, 50, 54, 117, 169, 212,
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HAENFHA, 4, 546134 CpG 5o F 3k
1k, HHALEI N 33%, AT ¢ 42 Fhiy el
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Table 2 Cis-acting elements of RcAG promoter in ‘ Viridiflora’ and ‘ Old Blush’

IR M= Te Tifig
Material Cis-element Function
AuxRR-core 2 5 K RN I A TR R o
A-box MSECAE FH 845 T
Box 4 DA T IR TR SF DNA AR
TATC-box TREEZR S I e
ATC-motif SR B TEAE I TR DNA ik
o Elﬁ . CGTCA-motit 215 MeJA IR M HITE A
. G-box IR H IS A FH 3RS e
Vi di;'T‘O o’ GATA-motif S B TCAF e — 8 2
MBS 25+ REFH MYB Z5A 08
TC-rich repeats 2 5555 AR 7 3SR 4 I FH e
TCA-element 2 57K b8 v, i = A e
P-box HRRG R W R TT
ARE DR AR5 3 A=A FH R e
‘ éﬁ gﬁi h TCT-motif SRR TE (19— 4
<y MRE S5 RBLIH MYB 454175
“Viridiflora’ Circadian 2 55001 A i A0 A IR oo

x3 ‘@REIWM AAM RAGEREARIHFIHREHFIER
Table 3 Bisulfite sequence information of RcAG promoter in ‘ Viridiflora’ and ‘ Old Blush’

e B o ARFCARIY (T4 ) LA
%Z:ﬁj Alignment ik ﬁeﬂfc Cé)((ao/( )/°> Unconverted Methylation
length P ° (% converted) pattern
‘ ,;jkl‘g)
“Viridiflora’ 0 (0)/462 (100.0) 4 (80.0) 0/59 (100.0) 00000
IR 7 (0)/454 (98.5) 3(33.3) 0/58 (100.0) [ JoJoI JoI Jelele
‘0ld Blush’ ' ' '

. @ LN AR R 100%; O Fmmiz i i HEALFEE Jy 0%,
Notes: @ indicates methylation degree of site is 100%; O indicates methylation degree of site is 0%.
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Fig. 5 Comparative analysis of CpG methylation in RCAG promoter
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