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Abstract MADS-box family genes play an important role in the development of plant floral organs. The cDNA
sequence of B-class MADS-box gene CsPI involved in flower development were isolated from the apical bud of
cucumber (Cucumis sativus L.) by homology cloning. Open reading frame (ORF) of CsPI was 636 bp, encoding
211 amino acids. Molecular weight of CsPI was 24 904, and the theoretical isoelectric point was 8.42. Molecular
phylogeny analysis and protein sequence alignment suggested that CsPI was grouped with the PI lineage, and C
domain of CsPI was contained a conserved PI motif. Sequences of cucurbitaceae PI homologous proteins were
relatively conservative. Among them, CsPI had the highest homology with melon CmPI, which was 98.6%.
Quantitative real-time PCR showed that the CsPI gene was mainly expressed in petals and stamens of floral
organs. This study provides a theoretical basis for studying the development of cucumber floral organs.
Keywords Cucumber; PISTILLATA (PI) ; Gene; Cloning; flower

TERM T DA IR, EEYAEGESdT TERMRPERE "ABC" B8, XM, A K
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— M e RIE, RAARBITE M ) A AR IR 2 O
TEES HERS O o C BEER RS, A I RH 2 TEER
M VYR RIS, AR IR B o a2 Ak
TEIEANEE o B I R ) RARARTE R B 3l = s
B2 o0 JZ A 7 (Coen and Meyerowitz, 1991; Litt
and Kramer, 2010). fEHAF I+ (Arabidopsis thaliana)
W, B 25 K045 APETALA3 (AP3)f1 PISTILLATA
(PD. ABC HERIPHEH 5, W90 AL A4 (Petu-
niaxhybrida) H1 &I T 6 R ER K & (1) D K2 A
FBP7 #1 FBP11 (Angenent and Colombo, 1996; Irish,
2010). &, RIL TS5 EEE KE N E KA H
SEPALLATA1/2/3/4 (SEP1/2/3/4) (Ditta et al., 2004).
2, ABC BLAYAM 7K ey ABCDE HiY

N (Cucumis sativus L.), XFRTEJREHIK, & T
#i 11 ik (Cucurbitaceae) & /N J& (Cucumis) & t: 5t L
T R B (1) B R SEAE 2 — (MR, 2003, % EE
45, 2006). Fitt, FRETAESERAETRAAEER
S AT R AT G . Sun S5 i [F] Y5 50
WERF 7t T 35 K B 25 K CsAP3, CsAP3 7EME AL 2 1)
TEMEANIE SR = 3Rk, EPLRETT ap3 ALK R
5 CsAP3 W] L H #b ap3 (KA (Sun et al., 2016). 3%
JR CUM1 2RI C KK AG B RIEIER, Bk
2R R CUMI fEMESE MR ER h 3R IL (Gu et al,
2018). BN RN T £ (mango fruit (mf)) 5 A
TEIEAS IE 4y 24, EESS FUME S & 1 T %, I e B R
I MF %% 9 — /> WUSCHEL-related homeobox
(WOX) #[K7. #JI CsUFO %t —> F-box &
H, ZEEREEHEERERE, BOATmE K E
B " A "(Chen et al., 2021). /R KT 3 RAE 28 B
RE P FRIER 2, (HI24 ik, T B K PI
FIRIE FAE B N R LR o ASAIE 50 1 [R)98 5 2 A
I cDNA W seE CsPI BER, T A W15 B2 1
HAT 50 M, FFid i S %6 ' 7€ & PCR (quantitative re-
al-time PCR, qRT-PCR) 73 #7122 [A [ i) 25 R 1A B =,
WP o i HAE B AR R & il f b oy L], S TE
IR FUZHE N D) R e it — i JEAl

1ER551Hh

1.1 RNA RS EERE

T FVRE LSS, RIS T PLAE 8N A R YR
I 3R CsaV3 4G028010, K HAw 44 N CsPI.
A F I B0 5] Wk CsPL 4 b5 X 4> K it AT 97 48,
1.0% P E5 i R Bt Fg FEL Uk 6 9 388 = g AT A, B

F—) DNA 5B 1) & CsPT gmig X Fr B S v b
WRERAL G AT YR PCR 4. WA Ja R I
CsPl 41 636 bp, Zwtd 211 NEAFERR, Lo T HREN
24 904, FILEEH LN 8.42,

1.2 CsPI KRR T R R R B RIAE

¥ 3 I CsPL I & A 7 41 5 Al (1) PL AR
FLF F AT AR A X, 25 SRR BN, 3R CsPL 5401
T+ 0PI B (A crinidia chinensis) ] AcPl. z F A
% (Momordica dioica) 1 MdAPL. £ I 8 JK (Cucurbita
pepo)] CpPL. % JX(Benincasa hispida) () BHPI, % JK
(Momordica charantia) '] McP1 A1 JN (Cucumis melo)
{1 CmPI & A ¥ 51 [A I8 % 7 51 8 60.8%.79.7%
84.3%-+93.9.95.8%+97.2%H1 98.6% (& 2). XL PI
HEHFAIE N uids) B 5 MADS 2544938, /£ C Wi & A
PRSI PLEEST .

N T T ER M CsPLI RS H AR CsPI
HEFA S A SR TR B EAFIME T
RGN . 455 KW, ABCDE B8 b A [H] 257 )
BRI BRI 733, B FEE K 534 AP3 Al PT A
533, H BN CsPL 5400 % 19 PL B Bk 110
AcPl. = B A1) MdPI. % JIf) McPIL. &I (1
CmPI. Y FF N CpPI. A [E 5 R CmmPIL B[ F
JKH) CmaPI A1, 4 JIF BhPT 25 R N [H— 4 57, ixXit
#Ui B CsPIJ& T B 2L A P [RIJEFE R, Hdf P
FHE PP AS BB OR ST (] 3).
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Figure 1 PCR amplification of CsPI cDNA

Note: M refers to 2 kb DNA Maker; The unit of the number on
the left is bp
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Figure 2 Alignment of the PI homologous proteins from different

plant species
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Figure 3 Phylogenetic tree of CsPI and floral organ development
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1.3 CsPI B3R x5

PLEF 5 5] 4 RT-CsPIF Al RT-CsPIR #& | CsPI
BEREFMAR AL P REELIE 4). 51 E
B, 4 B B, CsPT SRR 22 BT NI 2F R RIA, 25
Wk 2, 0 HAE F52 88 B AR L b T A i R
LB HRUK . FEAEHE 1, CsPI 3 EEAE LRI HE RS
HRIE, X5 B RERM Y GEMH—5 (Goto and
Meyerowitz, 1994).
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Figure 4 Expression pattern of CsPI gene in vegetative organs (A)
and floral organs (B)

Note: Lowercase letters above the bars indicate significant differ-

ences according to Tukey's multiple comparisons test with p<0.05

Rk, FHITEMAIHE S50 K E (B R 0 b O D e
AP ZE 5 BV R TT ) B 23R K AR AE
EABERS h Rk . HA2, FERR Ay B, fE 3R
B IFA R AL 25 R, B e = R, FE, S A
M BN a-EFHED, 61 BRANHE LT 72 5844l
A (I AE IR 28 B, B R BRI AMYAESE = =508
HhRIA, 1 HARAE S — 064 B H 3R 1A (Van Tunen et
al., 1993). TEVEZ(Allium cepa)t, AcPI JE[KITE 4 #&
Teds B HIERIEEF WA, 2012). L {E(Crocus
sativus) I~ B 2RI RERE Al CsatAP3 F CsatPI
TEAHS 4 B0 2% Bt # R I8 (Tsaftaris et al., 2006) .
1EKAEHE 22 (Cymbidium hybrid)', AP3 J55:[K ChM-
ADS1 7E T B3 UL R I e ds B h 8 IE (MRt 4
2008). Hsu %58 i 5 28 75 F 1 2% (K U1 2R (virus-in-
duced gene silencing, VIGS)Hi A&, kIl B RIEH =5
T30 2= (Oncidium hybridum) MU >~ (Phalaenopsis
aphrodite) 5 7 HIAEIRIR B o (EX L IHAEY
B B RGBT A TR, HIhREt AR E T
FARLEGAS o T8 RT-PCR AR A7 2 28 52 5, K B
BN CsAP3 F ZEAETE AN ME S o R (Sun et al.,
2016), AHEFC ) CsPI W AE = BEAE 18 I A 88 rh 3%
ik, S T PL AR R B KL, X i B
BN B 2RI D) RELL LIRS, W REF E S 50
MEESERIKE -

FERL T, B S8 EE [N 1) X (Ol LFY Al UFO
() HAEARE « Zhao F55d i [R5 5o 3 K] CsLFY
LM, [FFE R B CsLFY A LLAI CsUFO H.1E i
CsAP3 [f] 1A, CSLFY-RNAI # 3£ [K i ¥k CsAP3 (1)
Fik K22 T (Zhao et al., 2018). F3 4, Chen 25
AL FEIRAR TN CsUFO FE R, % R R A
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JE B NAEITEAS e ik, S84k CsAP3 1 CsPI
FE3 K- HB B {2 PEAK (Chen et al., 2021), X it B # )
B R [FRER] A 52 CSLFY A1 CsUFO fr)i 1% . AHf
FAP 4 T CsPL I DIRE, 5 5 280 75 238 IR A7
FeAT S A AT — B8R T .

RE RSPl
3.1 MR SR

BN E A & 9930 Al T E g R AR 45 R
B T Sl B Hh o 42 RE AUAE 4 RNA 48 BUR 77 &
(DNase I), #5357 & HiFiScript cDNA Synthesis
Kit, SERF9OEE & PCR 7] UltraSYBR Mixture ]
W) ST BNt 20 o e B IR B e DNA RIS &
W ST RIBAEMF A RA R, JToss w b ik 7 &
pClone007 Blunt Simple Vector kit 4 3% T 2 &} 4= ¥
BH A RA F], DHS« ba B IS A 40 B S5 T F g e
HAEEARARAR, 516 RS0 57 HilgE
TAY TR A R A w347 .

I2EFANRESEE

£ NCBI Wt 2 i R 7+ P /T4, (E3NEE A
2H I i (http://cucurbitgenomics.org/) I bt X 2] 3 /K
9930 £ = Ji ik DRI 20, R3] [R5 Bt v PR R A o i
4 CsPl. BT 43 Hr CsPI f%E AR 51, St & A it
BT I 5 5 9(CSPIF: 5'-ATGGGAAGAGGGA
AAATAGAAATAA-3") F4& 1% 00 1 B4 5 51 9
(CsPIR: 5-TTATTCCCTTTCTTGTAGATTTGGCT-3").
DL T 2F cDNA AR AR, CsPIF A1 CsPIR R 514,
#E47 PCR ¥ 1479 3 CsPI 4fid X B o 4 200 FL ik AS:
W j5 # B S pClone007 Blunt Vector b, [ 44 %
¥, #:40\ DHSa JE&SZ2 54000, 3L W% PCR ik,
PR BH P v IR A b IR AT I

3.3 CsPI EMEEZ 0

FIH Expasy £ 22 1) "Compute pI/Mw tool" I
RE 1T 5 CsPI 55 HL 5l 5 7> T8 . M NCBI (http:
//www. ncbi.nlm.nih.gov/) Wk s AL 48 B K
BERAMFAIER 1), R RE CsPL 741 FH ALY
P PLER AT Z R HItLx, FIH XSS E R E
= E T AMEFH MEGA X 314 #) 2 Neighbor Joining
RGN

3.4 =N CsPI BIRIERK 547
AT 53 BT CsPI 2[R 7R 3 A [7) 41 23 3 A 4

2, X 4 Fr B 2 TR PR (AR 25 o AT 2 gk
AT HURE, X 20 715 A7 BF FE AR 14 I B A8 200 AR 4
RMERC B FOLEE . METETT 74 R I 2 ICHEAT HL
FE, 0 B FEEL AN 88 B B9 RNA, [ 5 cDNA
SR )G LB T cDNA AR, 35K CsA CTIN2 (Csa6-

G484600)3E [A Jy i , I CsPT 4] 4 i [X. f 45 S
5|4%) RT-CsPIF (5'-CTAAGCATGAGAATCTGAGCA
ATG-3")Hil RT-CsPIR (5-AGCCATTAACTCCTTGTA
GTTCAA-3'), @it s 2¢ 2 & PCR Kl CsPI %
DAL AE 38 AN [R) 2 2 b () R IE 1 B . fdE I CFX96
Touch? Real-Time PCR System 817 [ N, FlT A #f
AT =AY ES, =AM ARES, R 2200
D7 AT B DR B A R4 743 BT (Livak and Schmitt-

gen, 2001),

1E& ok

TR AT 5T S2 56 Ve 5 M SE G0 FL AT A
FARTTN 5 3N Fe AR A 58 A 50 #r » 1 SC IR 45
5 S5 LBt e gt R s AR % Ak
AR PR SCE S B A AR R L I A &
BRI SUA

Brigt

AT BT R A AT R R LA
W H (20392001300) g H S8 2344 (20ZR 1439
600) i RARERNME FE A 2B h 7 42 40 N\ A4 T B
(A2-0273-20-01-16) A4 P 4 & (K'Y2-0000-20-01) T
ERAYIB
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