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Abstract: Xishuangbanna cucumber( Cucumis sativus L. var. xishuangbannanesis Qi & Yuan)is a kind of spe-
cific cucumber germplasm resources with orange flesh which were found only in Yunnan province in China. The con-
tent of beta carotene showed obvious difference among different germplasm. Phytoene synthase ( PSY ) is the first
speed limit enzyme in the carotene biosynthetic pathway. In this study, DNA sequence (2797 bp) containing 5 in-
trons and 6 extrons and ¢cDNA (1385 bp ) sequence encoding 421 amino acids of Psyl were cloned respectively in
Xishuangbanna cucumber. In addition ,amino acid sequence was deduced and contained two highly conservative se-
quences which were characteristic in PSY family. Its PSY protein was unstable , having no obvious hydrophobic do-
main,and the membrane structure was not predicted. Phylogenetic analysis showed that the Cs-PSY1 protein of
Xishuangbanna cucumber expressed high homology with that of melon. Furthermore , nucleotide blast with references
“9930” and “GY14” were performed and five specific SNPs and one 13 bp-InDel were found in Xishuangbanna cu-

cumber. Based on the resequencing data of 115 accessions in cucumber,SNP4  which occurred in 27 bp of the up-
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stream of the initiation codon,expressed high specific percentage ,whose mutation rate was 100% in 19 accessions of
C. sativus L. var. wxishuangbannanesis Qi & Yuan population and 5.3% in 96 accessions of cultivated cucumber
population. The result of prediction for transcription factor binding sites showed that there was a CTAG motif in 27
bp of cultivated cucumber but it did not exist in Xishuangbanna cucumber because of SNP4. Finally, the relative ex-
pression of Cs-Psyl at 7 different developmental stages of fruit was studied by real-time fluorescence quantitative
PCR. The results showed that the expression level of Cs-Psyl increased and then decreased during the fruit develop-
ment,and the amount was significantly different in C. sativus L. var. xishuangbannanesis Qi & Yuan. At about the
stage of flesh color conversion(50 d after pollination) ,it reached the maximum value ,which was more than 8 times
as 0 d in Xishuangbanna cucucmber and more than 4 times as the same stage in common cucumber. The expression
amount of common cucumber changed mildly in general. Also,the expression level of the inner peel of Xishuangban-
na cucumber was 5 times higher than that in the middle peel, meanwhile the difference between inner and middle
peel of common cucumber was small relatively. From above analysis, it preliminarily concluded that Cs-Psyl may af-
fect the accumulation of beta carotene in Cucumis sativus L. var. xishuangbannanesis Qi & Yuan.

Key words: Cucumis sativus L. var. xishuangbannanesis Qi & Yuan; Phytoene Synthase ( Psy) ; gene clone;

qRT-PCR ; gene expression
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N A R AR P A A
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54 TR R I T EHEE B R [ AR
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LA 43, I SE) 22 % £ PCR (qRT-PCR)
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Fig.1 Flesh color in six different stages in

Cucumis sativus L. var. xishuangbannanesis Qi & Yuan

ERFE=E
VU SRR 49 35 N 7 19 DNA 42 BCR B R
CTAB ¥, RH Trizol IEFLICR AYE RNA, Trizol
JESET Tnvitrogen 23 ), HARERAE 5 16 S Ui Bl 5 1F
Fro FHRECHY RNA 2853 1. 2% BB WiE B e vk K
W, {8 A Nanodrop % B2 43 BT {50 2 Lk B R4 i
B2 g & RNA, 2 H8 TransScript One-Step gDNA Re-
moval and ¢cDNA Synthesis SuperMix ( 434723 7)) ffi
UL I cDNA S5 —5% (/A7 T-20 CURFA# .
FRAS BN35 Psyl & [H 551 i, 78 FF i 5 52 4E 2
SMETTRE R 514, L BN35 (1 DNA 1 cDNA Ay #
BL, 9714 Psyl JEPIY DNA F cDNA 4K, PCR fif
FH B YW F TransGen 23], R 25 WLPCR R %
10 x TransStart Taq Buffer 2.5 pL ( 7% 20 mmol/L
Mg** ), 2.5 mmol/L dNTPs 2 L, TransStart™ Taq
DNA Polymerase 0.5 wL,10 pwmol/L {5147 0.5
pL,10 pmol/L FiF5149 0.5 pl,cDNA B DNA #i
Hr (20 ng/pl)2 wL,17 pL ddH,0, PCR WL
94 °C iZAEME 5 min;94 CAEME 30 5556 CiB & 30 s,
72 CHEA 2 min, 3k 35 DMEER, )5 72 C LA 10
min, SO 4595 PCR P28 T 4 CKARAE. 7~
W2 AR HREE I i VR I 5, SR FH R AR 38 Bl
BEBERE DNA [n1 Y5070 & (25O AE L) [T, B A
YEIr 2 IR UL 5 BT [nTO™ B4 A pEASY-T1
Clonging Vector, 544t Trans1-T1 JEZ 40N, 2
TRFNRZ S B T TransGen 23 ], #5 1 BE 1 BH

1.2

PEFORE , 20 B PCR AN /S K U 2H ik 2
HE O B BEAE R = OF 58 i B R TR TT
TR % FEAT I
1.3 LHWHEEE PCR

FIH Primer5 BAF 5T Cs-Psyl FE R )48 7%
51 %, F: ATTCAGCCATTCAAAGATA; R: TCAAC-
CCAACTGTACCAG , WS HE [N O A= 50 1 %8 5 T 5 I
A B PR 2H 31 Bl P 7 e 3R 7 i TR S AR E R B Y
pre Csad4M045000, 5| ¥ F: AGGTGGGTGATT-
GAAGTC;R: TAATGCTCAGGAAAGTCG, 20 pL gRT-
PCR JZ W & & :2 x SYBR Greenl0 pL.,10 wmol/L
forward primer 0.4 pL, 10 pmol/L reverse primer
0.4 wL cDNA 28R (Fi R 15 15)2 pl,ddH, 0
7.2 pL, BFEGEE 3 K, qRT-PCR W 451495
CHAENE S min, 95 CAEYE 3 s, iB K KIAEfH 45 5,40
DA, W AE D E B AL 4% ABI StepOne L
AT, BRI Al 2 23 BT R B M R P Uk
N IR Sk . SR 270 2T R DT T B A
FEDN AR 21k KF
L4 HE5H

i A4 SWISSPORT it 722 1 3 JIU A [ 2 %
YR (http://www. icugi. org/) RIGAEVEY Y Psy
FEHFIIE R . FIH DNAMAN 3347750 Hox
TF T80 B BEHE Y 53 A L AH L 2 Bt 2 BE R e 91 1Y) 4
FIH MEGA4. 0 B AF 04T 2 51K 7 51 LL X # 5 4
e R, FIH Expasy M u5 7L 2T ProtParam
(http://web. expasy. org/protparam/ ) 53 #T i i 24 F&
PR B ZH R, o3 1 BR A A R AR B T, A
TMHMM Server 2.0 43 #7 5 & X 15, ProtScale ( ht-
tp://web. expasyd. org/protscale/) T & H 1) 5 /K
PRI KSR . B SOPMA A% (http ://npsa-
pbil. ibep. fr/cgi-bin/npsa _ automat. pl? page =/
NPSA/npsa_sopma. html) 7347 8% [ 5T () 2544,
5 H 4544 3838 1 PredictProtein ( http ://www. pre-
dictprotein. org/ ) Z3 T 3K 5 ; Prosite (i & H T
Psy JEIR A PRSF 45 F SRR AE PP 91, 6 T B IR [
LR PE AN 115 473 BTCEL I ¥ (9 SNPs 11 InDels AH
AR B, B2 PESUREN BTG IR A% T~ 1307 1500 bp
FE5, FI) FHAE 26 4% 4F PLANTCARE ( http ://bioinfor-
matics. psbh. ugent. be/webtools/plantcare/html/) Fit il
Wk T8GR, A SAS B 5e i XU 4
B TR0 8 TR [ SR SR B I R A 22 e i B35
Yot
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2.1 HMMBERRIZEHE MEWEHM Psy EEF
TEvE A 5L D A s e rh 8 R Psy R 30
3N DL 95 N CsadG063980 | CsadG280510 Al
Csa5G320430, 73 o7 T 265 4 50 4 FIEE 5 Qe fafk,
X Psy 3 4~¥8 DL ()& JE R 7 51 54T Blast HL X, &
AR $% DL Ta) P 91 22 S 40K, Hid Csad G280510
5 Csa4G063980 AIAHBIYE R 71% , Csa5G320430 5
Csa4G280510 F1 Csa4 G063980 4351 Ky 60% F1 59% .,
FIFH DNAMAN 3¢ 8 3 TORRIE DL Psy JER 5
B 3 ALY cDNA 750 SE47 A0 U4 E X, 25
7R, Csa5G320430 5 Psyl  CsadG280510 5 Psy2 .
Csad4G063980 5 Psy3 1Y) cDNA FFA AR 23 513k 2]
96% 95% H197% , T Csa5G320430 5 Psy2 Psy3 i)
ALY N 59% ; Csa4G280510 5 Psyl . Psy3 HYHH
I 43 51 A 59% F1 61% 5 Csa4G063980 5 Psyl |

Psy2 BIRRIE 5350 67% F1 60% . 4E 438, Fit K
PSYI SER IR 5 RSP 8 N R WA D)
HE, PSY2 EEAEAR B P LR b
DAE TR SR 8 AR & SR 24k
FHEYFE R A Csa5G320430, 5 R—%, @44 M Cs-
Psyl FEH

RIS DL PSSR AN BN (2 N EY2FER)
RIS ER 3 MEY B ) HikA, 73072 T 5
ARSI R B IR P S 7, 345 Psy JE
3AARIRIFE DL RPKM B (35 1), M #diEnT
DIE M R B R (5k 5 40 ~60 d) , TGig
PSRN B T 2 A% 3% 1 TN Csa5G320430 1A (1Y
RPKM {14 .3 & T Csa4G280510 1 Csa4G063980,
HE— 25 U B R SR S 20 8 S 26 i 32
B PSY HH N Csa5G320430, LA 56 T 74 AU AN
JRARSE PSY 5E B 1 5 51 R AIE B 2 3K 40 i ¥ LA Cs-
psyl (Csa5G320430) 4 HAYFE A

F1 EAVNRAENNZHEZENERFDRIA TR Psy EFEH RPKM &

Table 1 RPKM values of Psy at different stages during fruit development in var. xishuangbannanesis Qi & Yuan and var. sativus

AR & B RPKM E
R Py JER% = BRI RPKM values at different fruit developmental stages P A
Gene number of Cs-Psy Cucumber varieties P value
20 d 30 d 40 d 50 d 60 d
Csa5G320430 L) 23.59 34.41 169. 30 232.85 119.32 0. 001
(Psyl) e I 26.90 85.29 215.71 85.27 151. 80 0. 00004
Csa4G280510 Ji 4 #5 TC 57.51 65.31 66. 25 47.30 21.70 0.037
(Psy2) ALK 33.40 10. 69 10. 61 11.53 6.65 0. 001
Csa4 G063980 PR 48 B 71.37 49.16 16. 34 18. 88 12.31 0.0137
(Psy3) Fe k5w K 29. 14 9.31 4.37 1.34 3.16 0. 00001

2.2 Cs-Psyl EERTEE

A3 LA PG SRR 4 #5 JIX BN35 2l i B 42 B Ay
DNA LK HZH3 )G 50 d HSE A RNA %5 0r 5 oD-
NA R 38 1 B Primers B4R SS9 F1 .
TCCATTTCATTTTGCTAC; R1: TTCGTTGAGTGTAT-
AGAGGT, FIFFESPES W14 53 ) 5o PSYT K
i) DNA Fl cDNA J¥41 . FIIH 1% [ B e e f
VKA INAS B A5 1 7=, RAF U RN R B, e
DNA 84721 K /K 2797 bp, cDNA 334 7724 K/
91385 bp (B 2), &P %@, % & N HIY
FEH
2.3 Cs-Psyl EEHIFFFIHFAES T

LR SR B RAS L Y cDNA FIl DNA F Bt
BS54 1385 bp F1 2797 bp, 18 2 I 5 45 5 3
B, 93871519 cDNA 781 HAT S8 TP RS | 42

A B
M: KAR Marker Il ; A:cDNA §" 34724 ; B. DNA §" 3874
M :Marker Il of Tian Gen, A ; Amplification product

of cDNA , B; Amplification product of DNA
B2 FEWRAEIR Cs-Psyl EEH PCR 1 R4 R
Fig.2 The PCR amplification and identification
results of Cs-Psyl gene
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1266 bp, fii T 94 ~ 1359 bp kb, F ] DNAMAN
B e DNA JF51)F1 cDNA J551 , K3 Psyl BA 6
MM FFS DG T, NS T SN TR E A
AR« GT-AG” 5941, 53 AMFETE“ GG-GC” | “ GG-GT”
A “TA-TG” B EI4 545,

i T DNAMAN B0 e fish () Z JE R k4 7 T
3T, R IVE XU AN B Psyl HRgihd 421 4~ 5
iz, B FUTAEXS 53 F 302 oy Hasgg Nagg Ogao Sao » FHXT 43
TRt & 47502. 5, J& Tt A 1 T, BRSSO
6.79, WARER T, A aE RECH 46. 11, FIH T™-
HMM Server 2. 0 F /AT RGER (AN & B5 R 454,
HEM PSY1 PTEEARIESS &8 A, R ProtScale
X PSY1 REB A HEA T 0 A 0, 45 53R B, ZE 2 ik
BEOLT 53 (R EIR Y Rk MR, v T8 79 S AOTR
IR MERGR , WEIR L | K g K M2 LR
B AR A e A B R K X

H T 5325 ) 285 5 O o B A Sy e ) G
Z14r% 0] R Y C. Geourjon RIS Oy v,
A SOPMA Tiilll PSY1 ZHLFR £ JIK4% 1) — R &5
K a-BEHER L E K, A7 52.26% , EEEHTE C
Ui, N S0 A A 0 e R i 31, 83% , A { i
11. 4% ,B-55 AP i LB fe/N, R 4.51% ,iX 3
PS5 FF PGB T PSY 1 2R [ Y BE AR 25 ]
4509, FIFH Prosit 204 PSY1 & [ AU A ST 45 H 1 5
FRIEFA , & IR & A 2 MESPERIE P81, 5050 K
255 ~270 bp: YCYYVAGTVGLMSVPV ;291 ~316 bp:
LGIANQLTNILRDVGEDARRGRIYLP,

2.4 EBREMESHTFRZLSHBE

KA N REVEBGERT ZAAE T ARFE Y F
HLPSY 1 SRR A 1 AR A, il SWIS-
SPORT %4l A AN R Fh b PSY1 A9 25 ()T 51,
FIFH MEGA SR8 PO RURAN K PSY 1 #E S (0 2 5
R 3 5043 MIRP Y PSY 1 4 2 JL 1% 5 51) 44 7
GrF AL (K 3) it Rk B oKW, PSY1 &
IR A 2R 50 3 3, PH BB # N
(] J& AR A I B AR AP B v, L IR BHVE 4 74 K
K, [F—FHEH) PSY1 E AN T RS I
AR R 4332, I H SR 4006 3 B , AR UM B s, 54
YAk i AR A —

2.5 PANARENL 7B SNP #0 InDel 45 R 1%
S

W FEOBUR 4 B BN35 H FE B Y Cs-Psyl FE
Ko 13 e 50 55 R b B AR BN 744 86 9930 Fi GY14
BT B ELAE A R B 4 A R B BRI AR

SO AT —EBE 13 bp B9 InDel ( 75147 : TTTCAATA-
AAAAG) ., Hi SNPL(G/A) i T45 4 IN& T, SNP2
(T/A) FISNP3(A/T) B F45 5 & T, SNP4( T/
C) (i TR G T _EiF 27 bp Ak, InDel 137 T8
5T BT RTINS 05 % 5 FiF
J£511 93 bp &b, F)FH = I 7 B A5 B AR i R A L0
J¥%1) 2000 bp N HEFT HLXT, & 30 7E R 06 05 T Ui
(/) 971 bp ALFFETE SNP5 (T/C) , W5 i 78 T o 5 AE
115 178 N4 5 R Al | 0 P 285 2R v AT 4l LS
2 17 50 R 43 03 T U 40 TR AR o 475
JNEF AR TR £ i o AR 38 25 0L L3 3, Forf SNP4
(R S 1 i i, 7 19 40 PE AU AN B R 355 T, 28
RN 100% . TE 96 oy Ak 3% # AL KL, 89 4y Ky
C,5 R T,2 Bt A8 30 5.3% (R 2) .
FIIH PLANTCARE B A4% L3 I 8l DX F0 4 55 [
FEEE LA, KI8T N R R %S+ b
li% 27 bp AAFAE— CTAG motif, i 525 Ji5 Y P4 XL
2N B R AR IZ motif
2.6 HERARRLABE Cs-Psyl EEMIRIE
T

R T RAE B-TAE R AR IR Peyl FENF
TRIKF- A AE AL AR | B XU 24 35 IR 38 9 4%
K50 d.10 .20 d.30 d .40 d.50 d.60 d £ 7 4R
[F] %2 75 s 401 19 R S R #4 k), R qRT-PCR 2 AR Xt
Cs-Psyl W)Zeik w17 M0 @ B BT, 45 R W35 3,
P BT LI Cs-Psyl TE RS2 K B B
WHFRK, SIS BN, 2 R [ R
SR B % I A 236 i 25 S 0k B B KT
FEVYRURR 24 8 R Bl RS % & A R4 | Cs-
Psyl FEH P FB R B2 DTG TS, FER
)G 40 d ZHi, Psyl FRikAKTV-2218 FI 7e 5% G
(BEH G 50 d Z247) iRl KA, Kb R AR LK E
VIR 8 f5 2  FERE ()5 AR SR TR, 3
BN Psyl FERFERKT-H R0 5 75 XU A 5
JREAAHIA] B EAAR A8 R V- 22, 7 R SR B i
EIPGRURAN 8 TG FE R 33k K- 22 AN K TE K
J& 50 d 22 5B IEK, VEXURAN BN Cs-Psyl (3R
RO EENA 4 52 2 (£ 3,F 4) , Aiies
ZH I P45 SR TRl RE 7R, Cs-Psy IR ((Csa5G320430 ) 18
ARV AR S & T AR K i 1) 25 5 8 B4R 8 2 /K- B
FRLLFIHEIEL 2 (3 -G RPKM {34 5 1
B ETHE R RS 7R TS SR BT 20 50 d
AbFR A B R i, K 232.85 (£ 1), ¢-PCR 4347
55 0 55 5 S 21 I 7 B AR — B
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P T35 30 A P AR ) 1 U 40 TR TR £
AL B LA B 0 25 5, R EL R B )
WIATFERAL Cs-Psyl PR 335 7 A9 AR L 00, 45
R TEBERE 40 d .50 d F160 d (SR SeREA Y
SRR AR B IR S 11 P 2 1 11 28 /K7 B (i o 2R
B B2 5 iz 2, Bl w U TGZ AR R 7E R B
Feik it SRR 22 R BN, 5V UGN B R 55
WA (£ 3,8 5), MLL ST al LUHEN , Psyl
FERFRIR KT X VG R i 5 N B-HH 2 b R AT B
HA—E MR,

3 itig

PSY REE NRAEY A BEERET R 1 AR
B, X A RIS PR E S EAREE
TR, Psy R P FEKEXH D h TS b &
MBWMEWME ZAMIE, & LRIE Psyl 2520 %
RIS N R LR, Psyl B & S 8F
i G AR ARG A AR R gRT-
PCR XIS Psy JER %) F R Rt i 4T T 20 #r , 45
LW FE R L E R, Psy YA 338 B3 %,

43 JKZE Manihot esculenta EOXGY|
7 fili Diospyros kakiB9VR70|

5 FHEARIK Carica papaya|QOPZKS|

6 HAE Prunus mume|A4F1Y6)|

53] 51

4 Citrus maxima/B1PBV7|
oo| WIEMh Citrus paradisilQOXGW1|
T 7551 M Citrus unshiul QOMG0S)

88! EHAE Citrus sinensis|Q21739|
% Vitis vinifera|F6HFX4|

15:WEActinidiadeliciosa|C1K5A6|

H45F Elaeagnus umbellata|CTEPOO)|
)R Momordica charantia|Q6RSI10|
ViR Citrullus lanatus|Q1HES9)|

# I Cucumis sativus

77— FIK Cucumis melo|P49293)|
RIRF* Arabidopsis thaliana|P37271|

10
99 iBrassica campestris| CTDR83|
59UR 3K Brassica rapa subsp pekinensis|B6V1Z8)

KE Glycine max|C6T831|

WeFAE Gardenia jasminoides|F6KSKO)|
KEAE Catharanthus roseus|ESLF73|

JHEL Nicotiana tabacum|E0A302|

BH Capsicum annuum|P37272|

i Solanum lycopersicum|P08196)|

B MI435A4E Adonis aestivalis|Q51SE0|
351t Chrysanthemum morifolium|Q2HXJ6)|
In] H2# Helianthus annuus|QIAVVS|

98 L—TJ7%% Tagetes erecta|Q8L8H7|

32 Oncidium Gower Ramsey|Q6RICO|
TEMIC Lycium barbarum|QSEBS6|

991# JuRH Gentiana lutea] A2TIRS)

#IKA Narcissus pseudonarcissus|P53797|
IKAll Narcissus tazetta|QOO1E4|

FEF2£ Clivia miniata|F5CASS|

W% b Daucus carota|Q9SSUS|

99[ /N3 Triticum aestivum subsp. spelta DOQOE6

K3 Hordeum chilense|F6M8R6|

99 JKAF Oryza sativa|Q6KBZ6|
9 E FK Zea mays|P49085|
98— '@ Sorghum bicolorD1G1X3|

TWHELIERSE Haematococcus pluvialis QSMCXS|

JE 5%/ NERSE Chlorella protothecoides|FAMIC3|

SEBABE Chlamydomonas reinhardtiilQ6J216|

VAW Synechococcus sp.|QSNO6S|

60
99
96
94
0.20 0.15 0.10 0.05

0.00

B3 AEYHS PSYl EAMRSEHARK ST
Fig. 3 Phylogenetic analysis of PSY1 protein in different species
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Table 2 The information and variation rate of five SNPs in C. sativus L. var. xishuangbannanesis Qi & Yuan

SNP1 SNP2 SNP3 SNP4 SNP5
SNP (H4HNET) (H5HNET) (H5HET) (RIGHHT EU 27 bp) CRIGH TS T FiF 971 bp)
MRANEEIR BIEEIN BN REFFUN MRNEIN BISEUR REUR RIREJR RAEUK REEIR
AT s i AR i AR s i AT s i AT s i
[LE=l G A T A T T C T C
Base type
#3451 Number 19 96 19 96 96 19 96 19 96
of material
LAETT ORI 0 0 0 0 1 0 2 0 2
Number of
missing datas
RAZR(% ) 100 7.3 100 10. 4 10.5 100 5.3 100 14.9
Mutation rate
F3 HENRIARELZEHH Psyl EERHEXRIESE
Table 3 The relative expression of Psy/ gene in different developmental stages of cucumber fruit
40 d 50 d 60 d
TRFE TRFE R
0d 10d 20d 30d . PEREE R . WARE TR ) WARE AR
Mixe: Mixed Mixed
Endocarp  Mescocarp Endocarp  Mescocarp Endocarp  Mescocarp
Sample Sample Sample
QT501 1.16B 1.00A 1.53C 2.04D 3.78E 4.77 3.72 1.93D 1.10 1. 08 3.80E 4.73 2.46
BN35 1.08A 1.41B 1.46B 2.22C 3.90D 5.10 1.01 8.43E 13.22 6. 60 3.86D 4.83 1.43
ANFPESCFREFRIR P <0. 01 (225 W E7KF
Different letters represent significant difference at 1% level
12 141 — QT501 (R
12k Mescocarp)
10+ a —— BN35 (H2RE
5 S 107 Mescocarp)
2
g BE .l — .« QT501 (PR
it 8 z@ %‘ Endocarp)
fé g Zo O “eeeee BN35 (PURE
7o .Eg 4l : Endocarp)
%3 & ol
&
0 40d 50d 60d
RER B
0d 10d 20d 30d 40d S0d 60d Fruit developmental stage

SRERBIM
Frunit developmental stage
= QT501 mBN35

B4 AERILXEMPERRA Cs-Psyl HIHEMNRIEE
Fig.4 The expression level of Cs-Psyl

gene at different fruit developmental stages

IR BT R, R AT A B A,
WS TFIR TR, HHe SRk 52 50N B9 MR
A — B R E S IR E & RT-PCR 44
RIS R Psy WFRB K IATINE , 3B A&
BLLR P R e, YA R R, A
B qRT-PCR BEA SR 74 WU 44 B TR 52 o
B-TAE NEMBRY Psyl £IXAKF LMK R, 4

W, BEE R A HPRHE R SR B InTA,

5 ARRZLZEHPERARE
SR Cs-Psyl BT RIZENHT
Fig. 5 The expression level analysis of Cs-Psyl gene in
endocarp and mescocarp at different fruit

developmental stages

Cs-Psyl Rk E R DA 2% e ik i
e, BE S 2T B 245 R S I A PRI e T
S I P BCHE A AT A5 RPKM {14 748 fb s B Jk A
R, ST BRE AR 45 1R (0 F 9% 25 SR A
—2, BRICZ AN TEVE XU B R A b B-
NSRBI R Cs-Psyl BRIk KFH]
BETAMNRE . P4 Psyl T 50K E
JAEPERUR N B p B8 N R EYI AR, 55
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PEAE PO BRI TR Cs-Psyl FEH 1PV RRE S ik b
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Ab FE T 35 N, q-PCR RIS S 5 B4 19 (o
TEFRY G 50 d SR Cs-Psyl 28358 5 P Wiy
TR R A A R — R RIE

KNS NRAYE AR FILE 082
A% K GRS S N RAEWG N, ek A
FRRW S H5EAY D RGHEREHE,
R. Welsch' " sl 55 i s TR 8 T — M T8 A
VEFIRASEEE IR 35 X A motif (ATCTA ) , X Psy
Y S 45 oy B B AR IT Psy R 943
Mr, R IUEE ST RAP2. 2( APETALA2/ERE 454 14
SRR THIE D 2 —) TS A3 Py B FIX E
B IX 8, SRS R PSY A% SR KDL R 2
# NREERPEEERT . ok iR £,
W& FAMUA] MR SRR , 25 mRNA (984 4R
W Faa FE L, T EL 235 ) 2R 00 BH R, 1 Bk IR 1Y
FGE L NS TR A A PR AR 2 AL R
W Ty R B E A SE R BRI oo, — oA
RN T EIAFAERE I T mRNA B9 T 30K Al mR-
NA fUEM: . WA & e A 30
FIRE™ , AT X 115 43 iR R T
GRS, K BUAE PO SR AN B I Psyl SR B AN &
FIXIRI R I T AR, For FUFIX 3 2 4> SNP
TEPG SR B AR F b 58 A8 32 195 100% , 73530 1
JRASFh g2 A5 240 WK 5. 3% Fl 14. 9% 3 HAE i
27 bp ALZEAR AR T BT EVA motif (AR, HEIIX
BB 5 A RAS T RE SR Pyl KPR AR 45 77 A 5
i), ELAARAE B9 20 F W LBRIA T B SR -4 T IIE

TEAFRIESI H , Psy JE R 985 DU ARHATE], 7
PR IF, Psy SE A A DL B2 S5HURY T A
AP N R A FER Z H ALY, Psy
SHEAEZAYE UL I SRS DA Difg s fnZi 41
PSRk, TR Psyl 12552 8R4/
L EM R LR R E T Psy2 FEAEF AL
M AR HREN, 2 50 ROUEEH DR 2L
ABA A A AR HE Psy3 MTRERMNAOSKMAT,
FEMRHR BARAE ™ Fed P SRS 28 8 p &
MG L Psyl MIFRIKEBAEIC 1T Psy2 FEAEM
EIAEER™ ) AR5 T 5 HAEY —5, 2T
BT DI B 2 v 3 A4S Psy JE IR A FE 91 Ho o K2
SRAL DN PR i e T B AR SE ke EZAE Y Psy
R R Csa5G320430( Cs-Psyl ) .
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