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Cloning and Expression Analysis of PoCCS1 Gene in Tree Peony
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Abstract; Copper (Cu) chaperone for superoxide dismutase (CCS) can activate Cu/Zn-SODs through deliv-
ering copper them,which plays important roles in reactive oxygen species scavenging and plant resistance.
This study was conducted to clone PoCCS1 gene from Paeonia ostii and analyze the gene sequence charac-
teristics, tissue expression patterns,expression profiles under salt stress and drought stress,and expression
patterns under oxidative stress of different peony varieties,so as to lay a foundation for further study on
the function of PoCCSI in abiotic stress response in tree peony. PoCCS1 gene (GenBank accession num-
ber:MZ574405) was cloned from Feng Dan’ by RT-PCR,PoCCS1 sequence characteristics were analyzed by

bioinformatics,and the expression patterns of the PoCCSI1 were analyzed by real-time fluorescence quanti-
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tative PCR (qRT-PCR). The results showed that the full length of coding region of PoCCS1 was 996 bp,
which encoded protein contained 331 amino acids. The relative molecular weight of PoCCS1 was 34. 98 ku,
which contained 3 typical domains of plant CCS. Phylogenetic analysis indicated that PoCCS1 was highly
homologous with many other plants and most closely related to VvCCS. The expression level of PoCCSI
was similar in the leaves,stems,and roots of ‘Feng Dan’. After 8 hours under salt stress,the expression of
PoCCSI in the leaves and roots was significantly induced. After 8 hours under drought stress, the expres-
sion of PoCCS]I in the leaves were significantly down-regulated, while the expression in roots had no signif-
icant change. The expression patterns of PoCCSI1 under oxidative stress in four tree peony varieties Lu He
Hong',’Feng Dan’,’Xiang Yu and "'Wu Yun Ji Sheng” with different antioxidant capacities were significantly
different. With time of oxidative stress treatment increasing, PoCCS1 expression in Xiang Yu and 'Wu Yun
Ji Sheng’ with strong antioxidant capacity was significantly up-regulated,and maintained higher level after
treatment for 4 h. The expression level of PoCCSI in Feng Dan” with weak antioxidant capacity was stable.
The PoCCSI1 expression level in ‘Lu He Hong” with the weakest antioxidant capacity increased first and
then decreased,and decreased significantly after treatment for 4 h. The protein encoded by PoCCSI1 possessed

the complete typical structure of plant CCS, which may be involved in the salt stress and drought stress response of

tree peony.and may be related to the difference of antioxidant capacity of different peony varieties.
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Fig. 2 Coding region nucleotide sequences and putative amino acid sequence of PoCCSI
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Fig.3 The prediction of secondary structure and transmembrane structure of PoCCS1
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Fig. 4 Phylogenetic tree of CCS proteins frompeony and other plants
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Fig. 6 Multiple alignment of PoCCS1 and CCS proteins of other plants

Fik EVEE 7B) sPEG A H R , PoCCS1 fEALFE 2 h
8 h fEryM i KA B E N R iy Rk
o H R 5 AR R (B 70D

ANEAE PR R PR R T R R E E R
EEME 4 h R, S RER CFE RS
AT 217 0 SZ 100 R AR U K (] 8A) B AT
BrakW] PoCCSI By FRIBBIAAE 4 4> A 22 5 1
= WA AL A B g I B AL R R B A
B PoCCSI1 RiKFeTHERE, B4l 7EAL B 4 h
NG i o N el | R = a9 o [ 7 N
85T R RGBSR
B4 hJ5 PoCCSI WRIkG G aER > FE >
CRPE > B el (B 8B)

3 #iwh5itiw

ASTIF 5T B ) 5 B 1) 4 PR SR Ak W I A i A T
ﬁéﬂ%% PoCCS1 EAHEY) CCS iy L7 45 F JR4iE
AR R R Wy P s 5 0 L 3k 52 $h W3 B 3
VT IETEPUEAL RE 1 A R 00 4 7 i R i) 4204k b 38
i 7 5t AN ] A =L W] PoCCS1 7 BE 7 41
P B AR A Wy ik 3E Tk AR L O 5 OR R R AR
fLBE I AHC .

ABFFELL ST DNA gk S s pe 5] 1 A4
P CCS B I HAwn 48 PoCCSI , AA5 /3 Hr
W] PoCCS1 MR /K R & & H , Rk 7 B &
W] CCS # H i1k ¢ 2 HA & FE 1Y Fl s FRAE , i W] L



90 PO LA B 2 4 38 &

1.4 ¢ .
A
1.2 T a
N a [
H_Q 10 f =
£ 08 |
H}\ﬂ 06 L
=0
=04}
0.2t
0.0
R S L
4
23 s = NaCl-' K a
. 20 b —NaCl-iR a
®ost ¥
X b .
Hé 1o f b
sy
0.5
0.0
0 2 8
B [ /h
1.8 ¢ "
= PEG-H A
161 C =pEG-1 a
1.4 f
Taal 2 a
™~ a
X 1.0 f b
® 08t
E 06 3
2 - ¢
04
02t
0.0
0 2 8
B [ /h

TE A /NE SRR 43 5 26 m 25 i FARAH LE , Ak 3120 5 %0 IR 2H AR 1 22
FBEP<0.05, A ANFAL R.SL A HCERR .2 05 B. NaCl
b B AE MR FIR 3R 5A 5 C. PEG ARBE S 76 A AR i 2838
B 7 PoCCS1 % ‘RF3’ A E AR h KB
FEPETHRIEZER
Fig. 7 The expression patterns of PoCCS1 in different tissues and

under salt stress and drought stress
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Fig. 8 The phenotype and PoCCS1 expression patterns of different

peony varieties under oxidative stress
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