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pwm; 15E-545-2 WA WS RIS . GC-MS Z3Hrai R ], R-o-18 MBI Jy 3 Bz MRy o vh B2t 2 b, (R R
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WITE R-o-18 "PRIAI & T 1SE-545-2, WAL 7 ASEPUE 5 S 28 B A BURH DG 3 A
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3% (Brassica rapa L.) J& 1 PR 258 E 25
EFEY (AA, 2n=20), HATI&ABIARKG .
FE MR LA SR G, R,
L KA FAR Y, BEE R T 2R

N2, W BFgE A, Bl o B OSE G H P, E-mail:
xinersunhong@126.com

*JHIRAVEE ( Corresponding author ): TRX%, Z, WF5E61, AT,
Ll BREEEEE A, E-mail: zhangfenglan@nercv.org

Wk HIW: 2017-02-27; #32 HIM: 2017-06-13

E€WmAB: FHEMN “+=H" | AT H (2016YFD0O101701,
2016YFD0100506 ), FEZ [15RFI=SL4TH (31401875, 31171970 ),
e ARRIFIETH (6172008, 6154025)

P, TEFREGR A AR A 32 S 7
FE I o X0 5 i TR A s U AR ZH
RPN BT — N EAKFRIF (Cheng & Russell,
2004 ), ARG AR BURE . A 1k
FyRr LRz g g2 (ARl £ 204, 2009 ).
BRI G R B K, — R AR
. REOFR, TE TR AR AR i
Fy (5KIEL, 2013), B3R B 5t ARG AR 4G g T
PIARU SR (Cameron et al., 2005 ), BEWZE
b 5 BN 4 1 T ORI R ) B 32 A= W el Al AR
PIRARERNGEE (BESE, 2013; H0K 55,

and 246 ( green peel color ) were employed for analyzing the inheritance rule of pepper fruit peel color by the model

of major gene plus polygenic inheritance. The color, L and C values of immature fruit peel color were measured

by color difference meter after visually classified. The results showed that peel color of pepper fruit was controlled

by 2 major genes and plus—dominant multiple genes ( E=3 model ) . The major gene heritability of color, L and C
values in F, are 99.395%, 40.415% and 90.524%, respectively. The major gene heritability is higher, while the

polygene heritability and environmental effect are lower, indicating that genetic selection of pepper fruit peel color

breeding should be carried out in early segregative generation.
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PR THI AT T A9 300 BB DR LR T T (22 )
%, 2013), TCEERYIE R ARTE S0 A OCER, B A7
THPRFUG ST BB TE S BT A by v
{5 R S PV Gl & B v B a o e e F Wl 1] L0 3
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HEAT . AR K 2% R-0-18, % Ah Fh
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UOrES I, 4ot GC-MS Kl , s 23 i,
WA TS R S B T
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5H ) BIFRREBOH, ARS8 dHC i, 4k
o FIHIRARZS AIH) RNA Prep Pure fHY) 5L RNA $2
RO G B AR R R IBUR Y S RNA 3 IRE A
RNA S 57 % JH TaKaRa 24 7 19 5 5% 3857
&, BARERE: 7F RNase-Free B0 TIIA 2 pL
5 x gDNA Eraser Buffer, 1 wL gDNA Eraser, 2 pL
M RNA. 5 wL RNase-Free ddH,0, 1E%J; 7E PCR
A1 42 CIn AR 2 ming (5] 2 BP0 THOIA 4 L

JETPEELE YA WA

Real-time PCR {& %&: L. T IiE 51 % % 05
wL, ¢DNA Bz 1 wL, ddH,0 3 wL, Light Cycler
480 SYBR Green | Master 5 L. Real-time PCR §~
WERT: 95 CHIARTE 5 min; 95 CAETE 10s, 60 C
B 12s, 72 CHEAH 15 s, 40 DMEFR, FH Light
Cycler 480SW B AL BB, 2> A St A bniE
M2 CoEEE, FHIH Microsoft Excel 2010 /44

il HE A ik 22 5

124 HhbRimx AR R EHR @
i TAIR (http://www.arabidopsis.org/ ) 3K 15 15 =X A
Wy AUL R I rp - 0 T B O 1Y R TN A4g33790,
At5g37300. Atl1g02205. Atlg57750, #F| HH Brassica
Database ( http://brassicadb.org/brad/ ) 3R15 555 # A
JEAHSC A R [ PR R 5 P81 (3R 1),

5 x PrimeSecript I . 1 L Prime Script RT Enzyme
Mix I, 1 pL RT Primer Mix, 4 p L. RNase—Free
dHL0, 515 B PCR € 37 C 15 min, 85 C 55,
1 RNase-Free ddH,0 i % 5645 £/ cDNA i B 2]
150ng + w L™ 5.

Real-time PCR 5|4#) 7% Brassica Database &
1758, %M Primer Premier 5.0 24531514, H

*F1 WMEFSAEXTEREREXERENE RT-PCR 5|#1F75

SEN AR AR IR G PR RIBAE R 448K 519053 (5 -3")
GAPDH AT3G04120 Bra019722 F: CAGGTTTGGAATTGTCGAGG

R: GAGCTGTGGAAGCACCTTTC
CER4 AT4G33790 Bra034583 F: CAAGGTGGTGAAAGAGAAGTATGG

R: TAATAATGGCATCAACTTGGTGG
CER4 AT4G33790 Bra011470 F: TTACGTGTGCGGGGAAAAAT

R: ATGGTTTCAGGAGAGGCTTCAG
WSD1 AT5G37300 Bra018412 F: TGTCTAAACCCCTTTGGGAACT

R: TGCGCTAGGGTCTGATGTTTT
CERI AT1G02205 Bra032670 F: TCTACGGCACAATGGATGAAAC

R: AGGGGTAGGAGGCAAATGAAG
ATIG57750 AT1G57750 Bra027907 F: TCTATTGGTAGCAGGAAGGGACA

R: GTTGAAGGGAAGTGGTGGGTAG
CYP96415 AT1G57750 Bra027906 F: TCCACACAAACTTTGATCCCAC

R: TTCTGCTTCAACTCTGTGCCC
CYP96A415 AT1G57750 Bra027904 F: CAATGTGGCTTTGCTGGAGA

R: TGAGCTGAGCATGTGATTGACA
CYP96A415 AT1G57750 Bra027902 F: CGAGATGCCCGAAGTTGAGT

R: TACTGTTGAAAAACTCCGAAGCA
CYP96415 AT1G57750 Bra027899 F: CGACATGCTATTCACGGCC

R: CTGGATGATGAAAGATGGCGT
CYP96A415 AT1G57750 Bra027898 F: GAAGAGAGGAGATAAGTCGCGG

R: AAGAAGCCAGAAGAACCAAGTGA
CYP96A415 AT1G57750 Bra027897 F: AGACTCTATCCACCACTTCCCTTT

R: AATCCAATGCGTCTTCACCC

MR BN RAROEH, AUWERR)Z (E 2-A
B), R-o-18 M j I F R H R MECH k= (&
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C16. C18, C19, €20, C28. C35. €36, C40; 4  etal, 2003; Broun et al., 2004 ), PR KZ G401
Rl 2 FORRERf S PR, JI8h 2 000k 1, FE IR AT 8 P BOER B A (B2 2E
2- PONKETEE, 1, 3- = PRETEE; 2 PhERAREERN 4F, 2014 ).
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&2 R-0-18 #1 15E-545-2 H B RE M ZHLSBETE =

e A [UEs AHXT 2 /%
R-0-18  15E-545-2 R-0-18  15E-545-2
[iEES 2 1 1.02 3.83
s 4 3 8.33 9.17
U2 2 0 26.34 0
Joe)e 10 1 55.09 9.32
Jig Wit 0 4 0 23.29

Marcell, 2002; Chen et al., 2003 ),
23 BXMARREEHEHIEXEERR RT-PCR
KiER

i & 6 7 DL & i, Bra034583. Bra011470.
Bra018412 . Bra032670. Bra027907. Bra027906 .
Bra027904 . Bra027902 X 8 3t K 1E A i ¥y A1 Bl
TGS Ry MR T i R b 1 K 2 2 e s T Y
@, Ribwm PR RZELHAAE4H 21 H (8
oy AR B 0 ); R WA PR R R DG B PR Y
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() 323k 5 T 15E-545-2, Vi 7 > LR ]
RE SR G A B Y KR, Hr, Bra027906 .,

Bra027904 . Bra027902 ) 33k & X 38, 1] Bk
47 1 W5 4 5 B rh D REAE B LA BRI T R It
Ah, 31X 3 AR BN F RO G R K S,

454 GC-MS g Rtk — L Wik 1 fele & s iz
AT BB F S 3R B G ) E 2R AR, A T
X —MARAR AT BB A7 T e ke & s 72 LA~

HH,

Bra034583 JEA R TG il 4 v S 4 o i e
BEIBE Co-A IR JE B WL K CER4 7 452 Hh 1Y [R] U5
L, FFLL Bra034583 (3R T REAR i fEth 28
BUBERR L Co-A G . [FIAE, Bra018412 JEIH %
UL FE I B G LA 128 v e BT B R AT5G 37300
M RIJEEEDR ;. Bra032670 525 U M i 55 S5 vy il
CERI #y [a] J5 3 5 Bra027907. Bra027906.
Bra027904 . Bra027902 J& & W " 4% b 18 ¥ Ak i
[ CYP96415 1y [F] 5 4 X, 45 & RT-PCR £
W, L BEEE LA R BT o3 o B 4 2R, S
IRIFHE A (4 A 21 H ) B}, Bra034583 B4 iy
Fih i BRSBTS S BORTRE B A K
W2 Bra018412 1 K70 A 1543 MR i 35 |
VA, TETCHE RS AR AT BB A7 B A BG& AR S
R EER RS H; 5 —FENEE LR
Bra032670. Bra027907 . Bra027906. Bra027904 .
Bra027902 £ H ik FH, Sl LA L5 0 A 1
3 4 RE AT LA 52 21 37 BT 0% 05 A0 A A 25 4, e R
F2 Ty AR TC I M MR . 2B B
X7 AHEEUE S S R R G O ey
HH,

3 GRS

AR IS TE TR AL oA 3] T R A — 2
Ay, XHALE (2014) TELLSEETCHB AR R
WSS T WA AR IRLE I AT TR 45 5 — 8, T A
SETCIE M3 58 A8 (AR I 1T B2l A B B 4 ) 32
K22 TRHWT, B RG RGE Az, B4 20>
=R AR A IR 85

AARISHI AR S KK Bra034583 . Bra018412 .
Bra032670. Bra027907. Bra027906. Bra027904 .
Bra027902 5 11 Fr 3R Wk A AT % JEIA
Bra027899. Bra027898. Bra027897 1 R-o-18 Fil
15E-545-2 Wi {3 p Rt b i 38R AT 0 A
KT HAEA BRI CRE B AR B 1 Fk A5 0k
—W5E. Db, R RIS - FAHCHE K
Z RIS T m JE AR a3, (BJE Bra018412 .,
Bra011470. Bra032670 7EICHE kb4 RE ek 52 9
N bR E SUBRER AT MR AR, AR R
RATH, FE—AR5E
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Analysis of Leaf Cuticular Wax Composition of Brassica rapa L. and Related Gene

Expression

SUN Hong' *, SU Tong-bing’, YU Shuan-cang’, ZHANG Feng-lan®", YU Yang—jun’, ZHANG De-

shuang’, ZHAO Xiu-yun’, WANG Wei-hong®, LU Gui-xiang’
('College of Plant Science and Technology, Beijing College of Agriculture, Beijing 102206, China; ’Beijing Vegetable

Research Center, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China )

Abstract: In order to understand the cuticular wax structure morphology, components and compound

of Brassica rapa L., this paper took ‘R-0-18" (in waxy ) and ‘15E-545-2" (in glossy ) as material

and observed the crystal texture of fresh leaves cuticule by scanning electron microscope, analyzed the

differences between these 2 wax components with GC-MS, and quantitatively calculated wax content taking

peak area as target. The results showed that the waxy crystals on both side of ‘R—0-18’ leaf surface showed

a dense breadcrumbs-like structure. 5 000 times could clearly see the crystal showing breadcrumbs,

and the size was about 10 wm. No similar structure was observed on ‘15E-545-2". The results of GC—

MS showed that there were 2 ketones in wax powder of ‘R—0-18’, accounting for 1.02% of the extract of

epidermal wax powder. And 10 alkanes accounted for 55.09%, 4 alcohols accounted for 8.33%, 2 esters

accounted for 26.34%, respectively. Fatty acid was the major component of ‘15E-545-2", accounting
for 23.29%. And ketone, alcohol, alkane accounted for 3.83%, 9.17%, 9.32%, respectively. Seven
genes ( Bra034583, Bra018412, Bra032670, Bra027907, Bra027906, Bra027904, Bra027902)

mentioned above in both material showed the tendency of increasing first then declining. And in the waxy traits

appearing period, the above mentioned genes expression in ‘R—0-18" was higher than that in ‘15E-545-2".

These results preliminary proved that these 7 genes did paly roles in synthesis of leaf cuticular wax.

Key words: Brassica rapa l.. ; Cuticular wax; GC-MS; Scanning electron microscope; RT-PCR



