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A ZR AL ML 2 i 2 Tl e o B TN ER A A 23t

SRR . DNA REE . ANTP. T/A TR
¥ 8 TaKaRa 2 #l, TRIzol i B Invitrogen
N kLN AR ORI & A DNA %K [ ji ik
Flam Bt eX et MHEARAERAR.,
1.2 KEH*E
1.2.1 BEAHHE <C09-1237 3 RNA Wit E S
cDNA 85 )%

¥ 2 i 1 D HABCE R B, A R A E S
FF TRIzol ¥ #E47 B RNA #2802, #) H
L. 5 Y0 B AR WEEE e B vk HEAT A . 8 R 3 ik
Fl A BpEE cDNA, —20 CIRESH.
L2.2 59t 56

16 FH ¥ {4 Primer Premier 5.0 (Premier
Bio-soft International, Palo Alto, CA) # it % &
EE KA Y. L5 ¥ CsPAPHibF.
5'-ATGGAAATTATGGAACACAACAG-3', F
W Bl 4 CsPAPfibR: 5 TCAAGAGAT-
GAAATCTAGAGAGTCA-3', 2|¥H Lig4ET
L TRERA AR
1.2.3 CsPAP-fib iy RT-PCR ¥ & &

PCR #"#4{& % 20 1,110 X PCR Buffer 2 pL(&
20 mmol « L' Mg?™),dNTPs(10 mmol « L™)2 pL,
L#EEIH (20 pmol « L71)0.5 ul, THEFI Y
(20 pmol » L™)0. 5 pL. Tag (2 U)0. 2 L, fl
ddH,0 % 20 pL, PCR R FF K94 CHiAM:
3 min; 94 “CA8PE 1 min, 56 ‘CiR K 1 min, 72 “C3E
i 1 min, 35 PMEFR; 72 “CHEMR 10 min; 4 ‘CIETE .,
PCR 7F=# A 1. 5% B3 AEWESE I LUK A TR DU

PCR F=442 1. 5 % BN R ik S04 » IRTilk
B B, %542 3] pGEM-T A b, SR #
Bk LR Transl-T1 BAZS MM, £ R8T
PESVAR L HEAT PH M 58 BEOR E , 26 38 9 M 4 A A=
YR IR F T
L.2.4 SFEBRTHIAEDERFEMT

ik NCBI B Blast (https://blast. Ncbi.
nlm. nih. gov/Blast. cgi) % #& K 55 FE 1748 57 45

8 875 # F ProtParam Chttp: //web. ex-
pasy. org/protparam/) 1158 H B iS4 F i
2 IS A R AR AR RO R 4K
A B B 40 i iz TR PSORT Chttp: //
psort. hge. jp/form2. htmD) T & 5 5k H E V.
) SignalP 4.1 Chttp://www. cbs. dtu. dk/
services/SignalP/) #f 17 % F BT 15 5 IR B,
FFH TMHMM (http: //www. cbs. dtu. dk/serv-
ices/ TMHMM/) 428 14 17 25 2 1 0 U
i@ 3F ProtScale ( http://web. expasy. org/
protscale/) ST EE FI BT R K M S EAK M, EaT
SOPMA (http://sopma. expasy. org/) & Phyre 2
(http://www. sbg. bio. ic. ac. uk/phyre2/) 43 5]
P E M TR SR TR . @i Blast
ST IS IR, OF A DNAMAN 2R {44 &
REKER

2 HBRESH

2.1 CsPAP-fib EFEE RNA RJ3REL
. RNA $RIUT » B I 0H 58 e H 1ok 0] 25 51
(F D2/~ RNA Ky, RER Y, AT

B 1 & RNA HEREH
Fig. 1 Electrophoretic analysis of RNA

2.2 CsPAP-fib BEEHI=E

Ll CsPAP-fib-F,CsPAP-fib-R # 5| ¥, # K
A cDNA St , @it PCR B, P #H 1 &
750~1 000 bp HIZ&H (B 2-A) , ¥ mlikaifb i B
R Bt 5 pEASY-1250 #K 3%  , 3R USRI 3F
FEEUIRAIE, BV 5 Rl B R R B (B 2-B),
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ZMF. BASHE M ERAEB\BERER
(Csa3M134880. D 4itd XT3 584 — B I EE 7

. 870bp

5, BN 4K 870 bp, R E MHKEHIK
R,

2 CsPAP-fib PCR #3874 ( A) S EFYIEIE (B)
Fig. 2 PCR analysis of CsPAP-fib (A) and identification by restriction enzymes digestion (B)

2.3 XYMERESW
2.3.1 BN

FIFA] ProtParam 347 &R , CsPAP-fib R 5,
T 289 NEEM , S i 31. 15 kDa, FiR
%Ehul\iiﬂg 6‘ 34’ ﬁ:?gﬁ}&ﬂg Cl 393 HZ 256 N378 0424 SZ *
FRERECH 40. 85, BT AREEH R FRERH

KT 40 WA , I8l R ECH 102. 94, EHK
T4 52 £ T H PSORT Tl , CsPAP-fib %2 fii
FriE s, B Fr-ahEl. HEEmRF5
7£ NCBI g blast 2558 8R4 PAP-fibrillin 45
M 3D, IR RS A B 2 R KAy 4
k1 CsPAP-fib,

Putative conserved domains have been detected,click on the image below for detailed results.
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3 CsPAP-fib B{R s 45035
Fig. 3 Conserved domain of CsPAP-fib

2.3.2 HEFESKEN

F 5 MR FH A B B8R 5 1) 43 038
BB RREE (KEE 5~30 MRER , G
ZHETHTRBEAOTNEBEER CGEMD B
N-K b R EE R T 5 CH BT A —ETE N i) . Fl
Fi SignalP 58 % 43 M iz 2 R 40 A 1 8 1 5T, 45 5%
RIRF AW A5 S BOP 5 (B O, BT
R R R 40 M B A B S A M b AR
B, AE TIREEESWEH.
2.3.3 CsPAP-fib & [ I 5 X S 750

i I 7E 26 A= B TMHMM %t CsPAP-fib
B IR T R DX A , 25 R K B CsPAP-ib &
5 PR 0 B S 32 R DX

SignalP-4.1 prediction (euk networks): Sequence

C-seoTe -----
S-score -----
Y-score

4318 Score
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{17 Position

4 CsPAP-fib & B SignalP-HMM {5 & EL il
Fig. 4 Signal peptide of the CsPAP-fib protein
predicted by SignalP-HMM
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Fig. 5 Transmembrance domain of the CsPAP-fib
protein predicted by TMHMM

2.3.4 CsPAP-fib B H B R/KME 5B K MR
FE G ToE A Y ohEe, Bk EEE N
BRI S B REREEEN. I
ProtScale Xt CsPAP-fib & 1B /K P % 2R ()&
6) , RMEMBES 5 7 LR (A Bi /KM &
53 AMER 1. 900; S EEARAES 114 R
B2 (L114) K 115 S A & BEhE (Q115) , Bi/K
F—2.144, CsPAP-fib Bi/KX £ F KX, BE
YRR —0. 106, I H B B Bk, N
CsPAP-fib B KR 8 I BK R IR

50 100 150 200 250
{18 Position
6 CsPAP-fib EHEBRKIETN

Fig. 6 Hydrophobicity analysis of
the CsPAP-fib protein

2.3.5 CsPAP-fib T LB a5

FMH SOPMA #4444+ #F T CsPAP-fib 3#&ik
BB LM, W45 R %00, CsPAP-fib 455
FEHFAH 104 4~ o BIE, HENSZHEN
35.74%; 62 A HEfR X4k, EEANSZKRHED
21.31%;17 4~ BT, (AL BREEIW 5. 84 00;
108 ASTCHLIM 5 i, d5 A2 IKEE R 37. 11 % (A
. R, HEE2FFER S E AR B
Phyre, Sl & A3 =454 (K 8) .

1
50 100

7 CsPAP-fib EAM - &4H
Fig. 7 Secondery structure prediction of the CsPAP-fib protein

8 CsPAP-fib EH =R &Rl
Fig. 8 Tertiary structure prediction of
the CsPAP-fib protein

2.3.6 CsPAP-fib & H R Gtk b
M NCBI W % Chttps://www. ncbi. nlm.

nih, gov/) T# 18 N REFY Fib e B HIR
FEANHEAT R IR A X 45 SR B A MEGA 5.0 4k
#F, i Neighbor-joining ¥ 8 R G F LK. H
&l 9 W%, mIER R CsPAP-fib ZEN K 18 AN R
RN 2 A RERE, AR YT Fib 8 B AR<F I
Bom A FRHE AR UE R R . BERATEDR
/NI A 53 32 IR C R AR, — 3 54
ERHIE 8 D (Daucus carota L.) [6) J7 £ A0 X}
BE.
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BfA: K o Glycine soja (XP_007144043.1)

4} Vigna radiate var. radiata ( XP_014512256.1)
A Arachis duranensis ( XP_015940709.1)
SEAE Nelumbo nucifera (XP_010264980.1)

FHHE Citrus sinensis L. ( XP_006489690.1)
1k Juglans regia ( XP_018820922.1)

BI% b Daucus carota L. ( XP_017218862.1 )

‘ﬁfﬂ& Cucumis sativus L. (CsPAP-fib) |

K Cucumis melo L. (XP_008438497.1)

BRI Jatropha curcas L. ( XP_012069866.1 )
W Populus euphratica ( XP_011029792.1)
B Ricinus communis L. ( XP_002528825.1)

T[] Theobroma cacao { XP_007035179.1)

FH3E Beta vulgaris (XP_010670993.1)

0.02

BE Setaria italica L. ( XP_004979607.1)

FEAEMIT Nicotiana sylvestris ( XP_009802070.1 )
YT in Solanum pennellii (XP_015088423.1)
B Capsicum annuum L, { XP_016565994.1 )

9 CsPAP-fib BH REH U SH (FESHH GenBank BRS)

Fig. 9 Phylogenetic analysis of CsPAP-fib{ GenBank accession numbers are in parentheses)
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—FMRSFR IR S5 A B R, BAE 1976 4,
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majus) IR AR JRLT 4k K /N2 R 30 kDa H)
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PREEFT I P SEAR R E A R IRA8 T fibrillin
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AR gDz E 5 R 2 =R KR
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=R R AR Y, S - 0= Y i 42
2RISR , R AT H BRI 8 TVEAE /4L 5 1R

RN F R AL 2 A0 2 ) W e AL A R T ETE
R, 2003 42 YAMASAKI 519 8 I
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AN EIR SRS AR A ) T 5 N I .
Bk A A I AR R B UM R P RE 1
BE FERERKENE N, BEESTIRE
R, IR BB T ) € C09-123” ZEfR 7R 12 “C i
TR BIE K, X5 PR EE R 4R
AFF. 2016 4F, XUFKES B A R A 2 700
RIVZE A 12 CIRR IR AL b IR,
BRI, M EABE A S5 TILRFE T 31N
L ZA T X 2 MR B 1 AT A R TR A
Y5 BT, I S R IR S 5 i 7L
SACE AT HLHIBEE T FeAt .
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Cloning and Sequence Analysis of CsPAP-fib Gene in Cucumber

LIU Weifeng, XIN Ming, ZHOU Xiuyan, QIN Zhiwel
(College of Horticulture and Architecture Landscape, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract; The tempetature-sensitive cucumber cultivar ‘C09-123” was used as material in this study,a
protein which concerned the formation of cucumber femaleness under low night temperature had been
found by the identification of differential proteins in cucumber young leaves treated by different night
temperatures, then was analysed by bioinformatics technology. The gene encoded this protein was
cloned by cloning technique to establish a foundation for confirming the functional mechanisms of
CsPAP-fib in cucumber sex differentiation,and provide the genetic material for further research. The
results showed that the gene length was 870 bp,encoding 289 amino acids. The protein encoded by this
gene was an unstable, hydrophobic and non-transmembrane protein without signal peptide located in
chloroplast,and it was highly homologous to Cucumis melo L. The gene was named as CsPAP-fib,
based on the protein family PAP-fibrillin which the protein encoded by the gene.

Keywords: cucumber; CsPAP-fib gene;clone;sequence analysis



