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Cloning and Expression Analysis of CsSVP Genes in Cymbidium sinense
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Abstract: As an important ornamental flower, Cymbidium sinense needs to undergo a long period of low temperature
dormancy during its flower development to achieve flowering. SHORT VEGETATIVE PHASE (SVP) is a key regulator
in plant flowering pathway and plays an important role in plant dormancy and flowering. In this study, three SVP ho-
mologous genes, named CsSVPI, CsSVP2 and CsSVP3, were cloned from Xiaoxiang. The results of bioinformatics
analysis showed that the full-length of the three CsSVPs genes were 651 bp, 687 bp and 714 bp, encoding 216, 228 and
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237 amino acids, respectively, and all of them contained conserved MADS-box and K-box domains. Amino acid se-
quence alignment and phylogenetic analysis showed that CsSVPI had the highest similarity with CgSVP, CsSVP2 and
CsSVP3 had the highest similarity with EpMADSI8 and DhcSVP, respectively. CsSVPI was closely related to CgSVP of
C. goeringii. CsSVP2 was closely related to EpMADSIS8, while CsSVP3 was closely related to DhcSVP. Promoter
cis-element analysis showed that the CsSVPs gene contained many light response, hormone response and other elements.
The results of qRT-PCR showed that the three CsSVPs genes were expressed in roots, stems, leaves, flowers and fruits of
C. sinense. The expression patterns of CsSVPI and CsSVP3 genes were similar, which were accumulated in leaves and
stems, and the expression levels in flowers and fruits were significantly decreased. The expression of CsSVP2 was the
highest in fruit, followed by leaves, stems and flowers, suggesting that their biological functions may be quite different.
At the same time, the expression in different floral organs was detected, and it was found that the three CsSVPs had the
highest expression in sepals. Furthermore, the expression of CsSVP2 gene in different flower development stages was
also detected. It was found that the expression level of CsSVP2 gene was the highest in the S; stage of early develop-
ment, and decreased with the development of flower organs, and the expression level was the lowest in the Ss stage of
mature flowers. The overall expression levels of CsSVPI and CsSVP3 in floral organs were not high. The expression
level of CsSVP1 was the highest in S, period and the lowest in S5 period. The expression level of CsSVP3 was the lowest
in S, period, and the expression level continued to increase in the late stage of flower development. In addition, low
temperature treatment found that the expression of CsSVPI and CsSVP2 increased slightly after low temperature treat-
ment, while CsSVP3 decreased significantly. In ABA treatment, only the expression of CsSVPI was significantly inhib-
ited, while CsSVP2 and CsSVP3 did not respond. The results suggest that different CsSVPs genes have different func-
tions and may play different roles in the process of low temperature dormancy promoting flowering of orchids, which
would provide an experimental basis for further analysis of the specific functions of SVP genes in the process of flower
development.
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Tab. 1 Primer sequences

BI9IIFS (5-3)

Primer sequences (5'-3")

pCsSVP1-F ATGACGACGGCAAGGCA
pCsSVP1-R TCACTTCCAACCAGCACATG
pCsSVP2-F ATGGCGAGGGAGAAGATAAAGATAAG
pCsSVP2-R CTACAGTTTCAAGAGAAAGAAGAGAAACGC
pCsSVP3-F ATGGCGCGAGAGAAGATAAAG
pCsSVP3-R TCATTTCCACATAGAAGAAAAGGGC

51443 B

Primer name

123  CsSVPs %445 &% 54  fli Hl Expasy-
ProtParam ( https://web.expasy.org/protparam/ ) I
MEME ( https://meme-suite.org/meme/index.html )
FELIE BT CsSVPs AR o FIAR Y 38 )7 5
1 F§ SOPMAC( https://prabi.ibcp.fr/htm/site/web/app.
php/home ) #1 SWISS-MODEL ( https://swissmodel.
expasy.org/ ) TELR AT CsSVPs [ 25
=224y ; i} STRING ( https://cn.string-db.
org/ ) TEL A AFFIN Al 68 5 CsSVPs &4k HARR &
FIS; /] DNAMAN #1725 50 LX), Jf
fdiF MEGA 11.0 B RGEFEALM

1.2.4 CsSVPs BoTIMX A o4  Alffaas 22 Ak
RIS R AR B CsSVPs 1 31741 3000 bp., fif
H PlantCAREC( https : //bioinformatics.psb.ugent.be/
webtools/plantcare/html/ ) Fl1 PlantPan3.0 ( http:/
plantpan.itps.ncku.edu.tw/promoter.php ) 7£Z B 1
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Tab. 2 Primers for real-time fluorescent quantitative
PCR reaction

EIE7E S SITH) (5-3")
Primer name Primer sequences (5'-3")
Csactin-qRT-F CAATGAGCTTCGTGTTGCCC
Csactin-qRT-R GATACGAACCAGTTGTGCGG
CsSVPI1-qRT-F AGGGCGAGCAAATTATGGAG
CsSVPI-qRT-R TCGTTTTCACGAGAGTTCCC

CsSVP2-qRT-F
CsSVP2-qRT-R
CsSVP3-qRT-F
CsSVP3-qRT-R

GGCTCATCGTCTTCTCGGCTA
GAGTTGCTTCGGTCACTTGCTT
AACGCAACAGCAAGACAAGTGA
ACCGACATCAGCATCACAGAGA

BE 3R, BUE T B PE,
DL BRI AR, $EH RNA, DU
W) cDNA AR, 825 B-actin WNZ, AT
RT-qPCR SZHy, S55RA 27 Hikita,

2 HER5H5H
2.1 CsSVPs £

LSRN AR ZE RNA AR, [k 715 5
cDNA, JEF O & RN 2L 2 ILHA P IlE Bt
SVP ¥ S5 ¥, #-47 PCR U714, 4354 | #4k
WSR3 4 CsSYP RWFH, K Hma N
CsSVPI . CsSVP2 . CsSVP3, &K 435} 651 . 687,
714 bp (K&l 1),

bp M  CsSVPI CsSVP2 CsSVP3
2000

1000

e

500

250
100

M: DL2000 DNA marker.
Bl 1 CsSvPsEETkE

2.2 CsSVPs £#1{E BZEN T

W oS 20 CsSVPs MR IR 7 41 B
BILBR 5, KB CsSVPI. CsSVP2., CsSVP3 4y
A4t 216, 228, 237 ANE IR (% 3 ). CsSVPs
TR )T A M A P 45 S s, CsSVPL Al
CsSVP3 NAREEN (ARERBKT 40),
CsSVP1 F1 CsSVP3 M 1, 1M CsSVP2 i
PEE, =&Y RFEKEA, CsSVPL H3EKMEH
ik (£ 3), Blastp 7EZ4HT 3 1~ CsSVPs
SERYIR S R B R, CsSVPL, CsSVP2, CsSVP3
PIA RFH MADS-box ZEAI A K-box &5 H41
( & 2A~F 2C ). f#i ] MEME %k {4 %} CsSVPI .
CsSVP2., CsSVP3 & [ H LR motif i 47 Tl ,
135 34~ CsSVP ER LT A B, 456 3R
3~ CsSVP H 45 B AT AT, motifl 1 motif2
I35 %F B MADS Hl k-box 45444k ( & 2D ), i/
SOPMA #l SWISS-MODEL # 4% 3 4~ CsSVP &
F . = REEM AT AI, 3 4~ CsSVP
EAHIH o-880E . EMPEE . B-T A S TSR il
RN, Hor o-BRE T AR, BB T LR/ (3R
4), Pk — MR 71.96% . 72.37%F1 76.72%
PSR CsSVPs 1 /&5, —HraEk
AR J5 Ak T4 £5CRR FL A 130T, e Y 2 CsSVP2
(& 3A), A HAEWMZE R s, CsSVPs 1] fig
HHAWIFEM EE A GI. ADO3, TSF, VRNI,
MSI4. TFL1. ELF3. LFY. FRI. K7J8.9 245
YEH (I 3B ).

I DANMAN #4552 22 flZ ) Ff SVP
] 5 2 A0 S R T A0 R AT LexE, 25 SR SR,
CsSVP1 5% 2% CgSVP BB & (90.13% ),
CsSVP2 H5RIE 300 >% EpMADSI8 AP £ i
(188.26% ), CsSVP3 5H1EkA fft DheSVP AHAITE
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Fig. | Cloning of CsSVP genes B (I 5), CsSVPs 5 HAl 2= BHEY 4 R IE7E
%3 CsSVPs WEELIESR
Tab. 3  Physical and chemical properties of CsSVP genes
FE N 4 P AIEMRIKE iy AFaEFREL SR KR Visi:¢
Gene name Amino acid length Molecular weight/Da Instability index pl Gravy Formula
CsSVPI 216 24 467.73 67.17 6.36 —0.660 Cio42H1728N31203438 11
CsSVP2 228 25 652.27 38.37 8.29 —0.540 Ci106H1537N3270363S0
CsSVP3 237 26 578.13 52.53 5.46 —-0.550 Ci141H1592N3340375S0
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A CsSVP1 B CsSVP2
1 ATGACGACGGCAAGGCAGGTTACCTTCTCGAAGC! TCTGTT A TTTCTATTCTTTGCGATGCAGAG I\‘L‘ S AAT"fﬁGCGAGGCMGTGACmGAGGAGGAGmATWAAG
MTTARQVTFSKRRRGLFKKAEELSILCDAE MAREKIKIRKIDNATARQVTFSKRRRGLFK
Q1 [ GTCGGACTTATTGTCTTCTCATCTACTGGAAAGCTCTTTGAGTTCTCAAGCTCGAGTATGAAGCAGATAATTGAAAAGCAAATCATGCAG 9] [AAGGCCGAGGAGCTCGCTATCCTCTGTGATGCTGATGTTGGGCTCATCGTCTICTCGGCTACGGCARAGCTATTTGATTTCTCAACTTCG
5 |  SMKQIIEKQIMQ joilKAEELALLCDADYGL
181 TCAAGGAACATATCCAAACCAGGCCAGTTATCAAATAATTTACAGTTY GATTATGC CAAGCAGCT 8 1| AGTATGARGGAGATAATTGATAGATACAACACGCATICGAAGAAC L““:_“G;“G;TGSTTC;‘T‘S“:GE"E“QTG‘:“;
RNISKPGQLSNNLQLENGDYARMSKQLEE
271 AT i) AT TN AT CTe G ASATRACAACTISAMAMCICTTEAMCT 271 GoAACTTGACARIACTEATAARG ARG TGACC GAAGEACTCGCEAGCTAAGARTATGAGAGGTGARGACCTCAATGGACTGACAATA
NLQLR RGDDLQELTVEELQQLEKTLET361GNLTILRKQVTEATRQLRNMRGEDLNGLTI
361 GGATTGCGTCGTGTTCTTCACAGGAAGGGCGAGCAAATTATGGAGCAGA'ITAATGATCﬁCGAAAAAAGGGAWGCAACTGATGGAAGAA (CAAGAGCTACAACAACTGGAGAAAACCCTTGMACTUGACTAAGTCGTGTTATGCAAAAARAGG GTGAACGAAT ITTGGTGCAGATCAAT
QIMEQINDLRKKGLQLMEE 45| i buhuctumomascmomine s s s scm bAoA cAsots
L TR T R TRTTCLTTERER o () Dk B S Eub b BTSSRl el 0.
CAGTCTTCTGTTTCCATCACTAATATATCTCATTCGGGGAACTCTCGTGAAAACGATGACAGTTCTGATACATCTCTCAGATTAGGGTTA NALHEDGOQSSESVTNVTHCGNPFEN
341 QSSVSITNISHSGNSRENDDSSDT LGL 631 GAcsmccrcssmcm'mmmmssmc?ﬂccmscacswu
631 TgmaracracTTeeancTaa DDSSDTCLKLGLSCSGWK
1 25 75 100 125 150 175 200 216 75 100 125 150 175 200 216
Query seq. L ¥
=T e — = —
C D
CsSVP3 Name p-value Motif Locations
1 areeese AGGA ACGCAACAGCAAGACAAGTGACCTTTTCGAAGAGGAGGAAAGGGCTGTTCAAG seq_CsSVP1 1.39e-140 Mummm—m—m—m —
MAREKIKIRKIDNATARQVTFSKRRKGLFK seq CsSVP2 2.03e-158  E—— 1
1 [AAAGCTCAGGAGCTCGCTATTCTCTGTGATGCTGATGTCGGTCTCATAATCTTCTCTTCTACTGGAAAGCTCTTCCAGTTCTCCAGCTCA [r— N —
L L e D AD G FSsTOKIFarsss seq_CsSVP3 7.40e-121
1 8 1 AGTATGAAGGAAATCATCGAAAAGCATAGTTTGCAATCAAAGAGUATCTCAAGAGGAGATCAGCCATCTCTGGTTTTGCAACTTGACAAC logo
SMKEIIEKHSLQSKS|ISRGDQPSLVLQLDN 4
271 TGCAAGATTATGCAAACAAGCTTCTGAACTAACCTTACAACTCAGGAGGC AGATATTGATAAACTAGAC ifl 3
SDDGARLCKQASELTLQLRRLRGEDIDKLD motit] £,
361 CTTGAGGAGCTGC CAGCTTAGAATCTGGACTTAGTCGTGTGC GAA( AGAAGATTGTAGAGCAGATC 1 A
LEELQKIESSLESGLSRVLEKKEQKIVERQ]I O r e anszunsneruagy 2233993095232
451 AATGATCTTCAGCAAAAGGGAAGAATGTTAATGGAAGAAAATGCGCGACTGAGAAATCGAATATCAGAGTTGCATGTTGACACAATTTGG 4 T
D QKGRMLMEENARLRNRISELHVDTIW 3
541 GAAGTTGATGCTGCTANTGCTGATCCAGATANTGCAGAAAATGCTGTGATTGACGATGGACAATCATCTGAATGTGTTAGCAATGTTICA motif2 £2 s S Ns
EVDAANADPDNAENAVIDDGQSSECVSNVS 1
631 AACTTGGGTTGTTCGCAAGATCTTAACGAGAGCGCCGATCCGTCTCTAAAATTAGGGCTGCCCTTTTCTTCTATGTGGAAATGA ol c
nen "’_-_-_—ﬁt‘_’.ﬂ IQR]RRRARAAA 99
NLGCSQDLNESADPSLKLGLPFSSMWK 4 -
125 50 75 100 125 150 175 200 225237 a3
o, . i — motif3 .sf 'f
o — o E [2 T
A: CsSVP1 WZHERRF AN MR TEHEG; B: CsSVP2 WESERF VI MR TAH I C: CsSVP3 B EERR 7 9 FIR ST 4540 355
D: CsSVPs & [ 5E)7 4310
A: The amino acid sequence and conserved domains of CsSVP1; B: The amino acid sequence and conserved domains of CsSVP2;
C: The amino acid sequence and conserved domains of CsSVP3; D: The protein motif distribution of CsSVPs.
B 2 CsSVPs KR =F 415
Fig.2 Conserved domain of CsSVP proteins
— X =
x4 CSSVPsHIZREMLLH, ZHEM—HESLKER REMIT
Tab. 4 Secondary structure proportion, tertiary structure consistency and global model
quality estimation of CsSVP proteins
- 2E#4 Secondary structure 2E# Tertiary structure
it
Protein o B A B £ TR 1 ot SRR R A
Alpha helix Extended strand Beta turn Random coil Seq identity GMQE
CsSVPI 63.89% 9.72% 2.31% 24.07% 71.96% 0.77
CsSVP2 63.60% 10.53% 1.32% 24.56% 72.37% 0.78
CsSVP3 57.38% 12.24% 2.95% 27.43% 76.72% 0.76
A B
ZREEH =R
CssVPL | pINITTneou ARG i) © A~
50 100 150 200
cssve2 A T I
150 200
S
cssves | Al \H\N A -~ TR H\"”m‘”ﬂl‘ \““"””'”””H\N"‘”"\\ &,
100 150

LEF R =R AEH; B: CsSVPs A HAER R

A: The secondary and tertiary structures of CsSVP proteins; B: Prediction of the interaction relationships of CsSVP proteins.
Bl 3 CsSVPsEZHZMSEZEAEIEXRTN

Fig. 3 Prediction of protein structure and protein interaction relationship of CsSVP proteins
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CsSVP3 Cymbidium sinense < RE[§OESSSSVREL I EKHSLQSKSI SRG. DQPRL VEQEDNS DDGARECK 9
DhcSVP Dendrobium hybrid cultivar 3 ml (QESSSSMVKEI I EKHS LHSKNI PRG. DQPSL VLQLDNS DDGARLNK 9
AOMADS26 Apostasia odorata SPGKIFQYS S SSVKDVI ERRGLHSKSI QONPDYERI DLQLDGNADTARLSK 100
CgSVP Cymbidium goeringii ~  NAREK < EFSSSSM(QI 1 EKQI MOSRNI SKP. GQLANNVQLENG. DYARNGK 9
CsSVP1 CIymbidium sinense N fiGri EESSSSMRQI | EKQI MOSRNI SKP. GQLINNLQLENG. DYARNSK 8
EpMADSI19 Erycina pusilla JGKL{§IE §S SSVKQI | EKQI MOSRI I SKP. DQL} NNLQLENG. DYERLSK 9
DcMADS43 SVP Dendrobium catenatum 3 EFSSSSNKQI I EKCNTQSRNLSKQ. DQPENDLQLENS . DYERLSK 9
AsSVP1 Apostasia shenzhenica A ml EESSSSLSEI I EKHKVHSKDPPKP. NQPSLDLQLENG. NHAVLSK 9
AoMADS10 Apostasia odorata KLIJEESSSSLSEI I EKHRVHSKDPPKP. NQPRLDLQLENG. NHAMLSK 9
PeMADS22 AGL24 Phalaenopsis equestris [DLS NTSVEEL | DRYNTHSKNTTAG. DLPRLDLQLENG. NLTILSN 9
DcMADS32 AGL24 Dendrobium catenatum GKLIJDES TSSMVKEI | DRYNVHSKDHTAV. DVERLDLQLENG. SMTIESN 9
CsSVP2 CIymbidium sinense DES TSSMKET I DRYNTHSKNLTAG. DLBRLDLQLENG. NLTILRR 9
EpMADSI8 Erycina pusilla NGRLIDESSSSVKEI I DRYNI HSKNLTAG. DLESLDLQSENG. NLTTENK 9
AtSVP Arabidopsis thaliana GKLIJEF CS SSVKEVEERENLQSKNLEKL. DQPRLELQEVENSDHARMSK 9!
AtAGL24 Arabidopsis thaliana GKLIJESSSRVRDI LGRYSLIASNI NKLVDPRE THERLENC. NLSRESK 9!

consensus

S
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CsSVP3 Cymbidium sinense QASELTLQWIRERELDI DKIDLEEMEKI [BS S ARMANRI SELHVDTI WEVDAANADP ENAEN 4
DhcSVP Dendrobium hybrid cultivar QAAELTI QBENLINEED] ENBDI EQEeK] [8S NQI SKLHVDTTWES VARTTDQENTEN 4
AOoMADS26 Apostasia odorata QAAELS IMIEEDI DKIITVEEHOKI |BS! R QRVGVAVAGRS ATNDS ENAEN 0
CgSVP Cymbidium goeringii QLEEANLQ IN€DDLQGITVEEIRSQLISRT)BS TEIRRINI. HRINS GF LQGEQI VEQ| NDBRKKEL QSVEISNTLIBY. . . . . . QQVAEVSKNGKQNMAAD. LEN 1
CsSVP1 Cfvmbidium sinense QLEEANLQBYYMYEDDLQESTVEE MO QLIBK' . QQVAEVSKNGKQVAAD. LEN 4
EpMADSI9 Erycina pusilla LEEANRQBNF MXCUNL QU T'T EEIROK LIEKTINE [[@RHRWIHRIY. . . . . GEQI MVEQ] NNBOKKIET i EISNSHBY. . . . . . QQVEDVKKG. KELAAD. LEN 2
DcMADS43 SVP Dendrobium catenatum QLEEANRQSINMIEDDLHOSTI EEMOQLISKTIRSTEIRRIVLRRIY. . . . . GEQI MEQ) NDIRKKET QSVEIBNRASY. . . . . . QQVVENSKMNGKQI VAE. SEN 6
AsSVP1 Apostasia shenzhenica QVQEAT! R{*f,‘l{( EDLQAINI EE|ROKL); QQVAEI SKVGKQVVAD. SBR 6
AoMADS OAéosmsia odorata QVQEATRQBINMNEEDL QGINI EEIMOKL): . . QQVAENMSKNGKQVVAD. SER 6
PeMADS22 AGL24 Phalaenopsis equestris  QUAEATRQIENNMIEEDL NGETT QELKS . YQVAKNSNAGKQVVVD. LEN 6
DcMADS32 AGL24 Dendrobium catenatum QVAEATHQBRSNMIEEDLHGY L QEMSQLEKTINE 1@¥S R TQKIY. . . . . GEQI LEQ] NHIRKKEVARVEBN TRIBY. . . . . . YQVAENSKNGKQVVVD. PEN 0
CsSVP2 Cymbidium sinense QVTEAT MIEEDLNGITI QEIRO QL): . YQVAELAKI GKQAVVD. PEN 6
EpMADSI8 Erycina pusilla QLTEATWORENMIEEDL NI TT QEIE . . YQVAELQM GKQAAVVDPEN 7
AtSVP Arabidopsis thaliana EI ADKSH REEELQATID! EENG QLTEENERLGVQI CNNVHAHGG 4
AtAGL24 Arabidopsis thaliana EVEDKTKQBIKINEEDLDAINT EEBORLIBKT [BES@BSRWSERY. . . . . GECUNS @ FSIIEKRESEBVOIRNKRIBY. . . . . . . . . DKLETLERAKLTTLKEA 5
consensus Ir rg 1
CsSVP3 Cymbidium sinense VI s SCVSNVSNLE. . . 237
DhcSVP Dendrobium hybrid cultivar ﬁw 2% . Ssgcvsng S;L . 237
AoMADS26 Apostasia odorata TVFEDGQ. . . §SECI SDI SHLE. . 232
CgSVP Cymbidium goeringii ALHEDGQ. . . §§VSI TNI SHSfE. . . 233
CsSVP1 szmbidium sinense ALHEDGQ. . . SSVSI TNI SHS[E. . . 216
EpMADSI9 Erycina pusilla VLNDDEN. . . SSNSIT11SNs. . . j 227
DcMADS43 SVP Dendrobium catenatum  vLHEEGQ. . . SSDSI TNI SNS[E. RIBEL S CAGWK 228
AsSVP1 Apostasia shenzhenica VNYEEGQ. . . SSES VINLTHA RIFEKKI L VSSLVLGR 236
AoMADS OAEOSmM odorata . VNYEEGQ. . . SSESVINLTHARPPHES HONDDSS DTSHRIBERS CPGUK 231
PeMADS22 AGL24 Phalaenopsis equestris ALHEDGQ. . - SSESVINVIHCE. . . NL YENEDTSDTCBKRELS CSGVK 228
DcMADS32 AGL24 Dendrobium catenatum AFIEDGQ. . . §SESVINVTIICE. . . NPYENDDTS PTCBKIBELS CS GWK 228
CsSVP2 Clymbld"{m sinense ALHEDGQ. . . SSESVINVTHCS. . . NPFENDDSSDTASKIRELS CS GVK 228
EpMADSI8 Erycina pusilla ALQEDGI Q. . SSESVINVTHCE. . . NTCENDDTSDAC] SCSGVK 230
AtSVP Arabidopsis thaliana AESENAAVYEEGQSSESI TNANS TGAP VDS ESS DTS[IRIBELP YGG 240
AtAGL24 Arabidopsis thaliana LETESVT. ... .. TNVSSYDS[E. . . . TPLEDDS DTSKIRELP S VE 220
consensus g 1 lg
B4 CsSVPs SEE# % F Itk 3t
Fig. 4 Amino acid multiple sequence alignment of CsSVP proteins
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B 5 CsSVPs RG&FHALK
Fig. 5 Phylogenetic tree of CsSVPs
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Fig. 6 Visual analysis of cis-elements in CsSVP genes promoter

2.4 CsSVPs BT = FRIES
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HXRE R
Relative expression
X RIAE
Relative expression
AHXT R E
Relative expression

Ll EECCe

07 = w & & T T A
ZH 23 Tissue ZH 23 Tissue 202X Tissue
A BERFEALME (R, 25, b, 8. £); B: CsSVPI. CsSVP2 FI CsSVP3 168 22 LT ARG BERIAI X FRA . ns FREFRAR
BE(P>0.05), *F/R 258 (P<0.05), **FR 22 R 2 ( P<0.01), ***F/R2E TR (P<0.001 ), **** 38R 25 54 2 % ( P<0.0001 ),
A: Different tissues and organs (roots, stems, leaves, flowers, fruits) of C. sinense; B: The relative expression levels of CsSVP1, CsSVP2 and
CsSVP3 at different stages of flower development in C. sinense. ns indicates no significant (P>0.05), * indicates significant difference

(P<0.05), ** indicates extremely significant difference (P<0.01), *** indicates extremely significant difference (P<0.001),
**%* indicates extremely significant difference (P<0.0001).
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Fig. 7 Expression patterns of CsSVP genes in different tissues and organs of C. sinense
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FFOREFLFE (P0.05), »*FREFWEF (P<0.01), **FREFMEFH (P<0.0001 )
A: Different flower development stages of Cymbidium sinense; B: The relative expression levels of CsSVPI, CsSVP2 and CsSVP3
at different flower development stages of C. sinense. ns indicates no significant (P>0.05), * indicates significant difference (P<0.05),
** indicates extremely significant difference (P<0.01), **** indicates extremely significant difference (£<0.0001).
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Fig. 8 Expression patterns of CsSVP genes at different flower development stages of C. sinense
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C. sinense. ** indicates extremely significant difference (P<0.01), **** indicates extremely significant difference (P<0.0001).
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Fig. 9 Expression patterns of CsSVPs in different floral organs of C. sinense
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ns indicates no significant (P>0.05), * indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01),
*** indicates extremely significant difference (P<0.001), **** indicates extremely significant difference (P<0.0001).
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Fig. 10 Expression analysis of CsSVPs at different temperatures (A) and ABA treatment (B) wode
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