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£ 4 min J5,95 CA84 30 s .57 C 30 5,72 CHE
{1 1 min 30 5,35 MEH,72 CHZEAH 5 min, 10
g/L BAla WHBE I ik . &2 5840 B2 BoR PCR 724
S HER R BOR/AN 2. JHEE R MR & ik
PCR ™4y, i+ 4 Hind [l F1 Xba 1 XU ) 18] i >
YA PMD19-T J& . g 47 T, % 82 AR s 1 i 5%
b . B 5 E AT B R PCR., 3 £ 75 A 225K 1 B i 48
OB AT
1.4 BHFFISH
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Table 1  PCR primer sequences
514904 7 S G3") T BRI BT
! . =7 / . PCR product Annealing
Primer name Primer sequence(5'—3") Underline
length temperature
BnOA03-F CCAAGCTTATTCTGCGTATTTCCAAACTGAG Hind|ll 58.5
BnOA03-R CTCTAGAATGCACGTGTAAAGCGTATACAT Xba | 715 57.4
BnOAO03-Fy TTTGATGCCTCCTTCGTG - 54.5
BnOAO3-Ry CGGATTCGCAATCTTCCT — 310 55.6

Jadh kL R Be. 6 pl Bl pBI121 R Be. 2 pl
55T, Buffer,1 uL T, %40, 76 PCR 1 25 C &
I 10 min, SR 5 #0647 K AT i DHSa
Al . MRG58 °F b PR g B T 1 mL
A 50 mg/L 1y RAIPE R WAK LB 1 57 5 b 55
It o LABR TR 1 TE W Bl . ) BnOAO3-Fy/Ry
S T PCR P38 55 . AR W IEW WY %
$& BCJTTRE » 28 R il ik o ORE B AR A GV3101
A2 AL, 255 E 519 BnOAO3-Fy/Ry i i
i T s AL e dk
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K JHRE 46 1 5% AL 3/ IF (J7 1 2 % Clough
ARy L bR 25 d R ORIk A T
R IH 3 5 ik =5 A 50 me/L B RIBHE R
1) 1/2 MS PH b, — 55 0 3 B L B Ak 2
FeArh BT 22 CL,16/8 hool JE A 1 By 5% % HE 1T
AR,

FRAf R IE B A K 22 0f, 1] CTAB 42 B
A DNA, | BnOA03-Fy/Ry 5|#¥# 47 PCR ¥~
B DA o 7 D R PR A A
1.7 #HEFEMEMEKE GUS £

W T ARG F 7 &8 R R B
1/2 MS i@ 5 LR s AE K EBEA 3 1 43
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Pk i) 2 B IR B 1 A AR B B 22 R L o SO
B 5 d B4 JF A6 I A 25 2K | A
FAE LR A K 2 iU B B i) b1 43 5 ok JF AR Je
4.7.11,15,18., 21 d By fy 2R X i 46 4 S 47
GUS et A FESLI % A GUS g 45 B
4 5 DRLADL R T AR iy P GT BE,  £8 T 50
4 :50 mmol/L NaPO, (pH=7.2),0.5 mmol/L
K;Fe(CN);,0.5 mmol/L K,Fe(CN);,2 mmol/L
X-Gluc, GUS %t & 7 12 WL Jefferson 260200 7
s PR 2 0 0B 0 ¢ 400 R T AN [A] 2 211 GUS
e A B IF 4R IR
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P 2 A A5 2, 3 % AN [ 2 780 ) 9l {4 2 (9 0 AT
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A B A S g F ik, B
LA N I < ¢l [ - S VS B3 o 1 [ A
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FERR (25 nF AR A R Rk B R A
WP AETE 2 A FIE L, 23 5145 2 4 BnOAO02,
BnOC02 ;B # 5+ OLE(AT3G01570) /& — 4 Fh T
R Rk iR & A B H A T AT 2
ARV 3 4L 49 3 A 4% BnOAO3 . BnOCO3
R T AT A4 20 A% IX 310 5 4 A 3¢ 8 ] 5 % PR 7 i
AP FRA R SR IE 1. B A P
T e O W WU R B e R N =l O )
4K PE . B 1-A AT LR L 3K BnOAO3
M Fak AR IR 2 R T 16 ORs 3 m, 72565 6 JA
K E .6 2 e mAR R 5 T B H R H R GA
IRV 358 H At 35 DR AR SR 85 e 5 FL TR IR 3k ) BnOCO3
mEkLBH S -8 M E2REEHMET
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WML, B 1-B shf bRy A A SO R R T 3 A
B I AR B Ok U T — A EE R . WK 1B
HRT LA S TSR AR S AR T e A R
T Sk R AR AR B R R IA . R R IR
Br s B e A AR5 e 8 BnOA0S R (1 3L
S HAREE A,
2.2 BREHFRERFIISH

PLAIT $2 BB T 3% DNA b 884k, F A 51 9
BnOA 03-F/R#EAT 4 . 10g/ L35t 5 4% 5 ik i
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Tissues of Brassica napus

The expression of oleosin gene at different time after pollination of Brassi-

ca napus; B WMAREHIENEMEARFEHL FHFEIEHE  The expression of oleosin gene at different tissues of Brassica napus
1 HEREBAZHEEARESH

Fig. 1 Expression analysis of oleosins in Brassica napus

VKA R U 2-A, PCR 72 ¥) g 715 bp, KR Y5
TEEEE AR 1 R BN B, %R B T 44
K Praonos o

XF A B F SN AT AE Ly B A5 R ULIEL 3 FN
# 2. Puons BB F & A KREEILR 5 RSB
I = 94 # 9T ¢ Skn-1 3 JFEY | ABRE B & oG
PR e kR I A H OB E H B TATA-
BOX"™ | 5 fig i 2 14 3 A 619 E-BOX RS
WE W WA LK W-BOX®H &R X o .
CAAT-BOX XJ K& [A 1% 5% sx k2 ) 4R 9 19 3005 1
FAE Al AT s 3 5 R b 354 FH G 14 1 1 I ok
IR E) A P D A R A R . BRI 2 4,
Praoaos J8 3l 5 H B A7 TE 5 B 145 5 P AR G 09 15 =X

1 M 1 2 P M
A

750 bp 750 bp

A PCR ¥ 1 )3 3 F Praonaos A B Fragment of Ppuoaes pro-
moter amplified by PCR; M. DNA marker 50005 1. PCR ¥4 i3 5
F Praonos 7 B
PCR)

B:PCR " 14 i & BH M 72 £ 1 3k ]l PCR screen of positive
clones; M. DNA marker 20005 1-2. 3% 1 FH 14 5 [ 1% 7% PCR
)  PCR products of positive clones; P. §iki X Plasmid

2 HEEBRBEF Puoss B 52 BE R AG I

Fig. 2  Cloning of promoter Py,043 and

Fragment of Ppy,oaos promoter amplified by

identification of positive colony

JCfF RY-motif" | 5968 Wi 47 & 1) G-BOX il T-
BOX R Te " . 8 81 A7 78 1) 3 28 5 5K o0
(G R =R I = Il R el (R B o 7 e A £
fFE.
2.3 HYRZEBEEHWEREFHL

XF 3% J5 B 1 7 90 B b ) 24K PMD19-T i
pBI121 FE47 XU U, 43 51 o1 g 1 7= 4 . AT T,
DNA % 35 1 3% 3% SR J5 B0 3 47 K A1 1
DH5a 4k JfF AT R PR 7% PCR %8, &1
KA 5 7R Praoaos Ji 85 F B P& A pBI121 (K] 2-
B). ZMFHING 7 ALK E GV3101 j&sz &
S M R R T R A-A L IR E S HE AT LR O
Wedb ., Zead Uk B R B0 AR B 37 #k T1 %
JE R AR 5 JBCUTR 6 1) A9 3 26 A8 AR 0 - DNA, Fil]
A BnOAO03-Fy/Ry 51#7i£47 PCR il . LAJ5 AL
hy B B BB A U U R O DNA SRy B M X B
o i 45 4 UL [514-B,

H4fE L PCR 455 S o 0 S R BRI
2.4 BEH;FIHESH

XF 8 A T1 AR R A Fr 25 LA R & F
TR GUS Yefa, S5 R HEERBE
FEAS ¥ g GUS Lo, i 7E Ffl+ & & o 5 W
A GUS ge s, Rz Rz FRA WM. 2P
X g A5 B T2 ¥ bk R 1T R G0 GUS
efn, BRER,ERFEXELAERKRT S5 dMYH
( 5-B) iy £ A3 A2 #R I A & B GUS B K 1Y)
A 235 (DL 5 d & ok BH X BR8] 5-A) 5 78
2 (K 5-C) 22 (& 5-D) L 3 3 (B 5-E) (48
CES-F) oA & IMGUSYE (o, o 71 25 19 M 38
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1 CAGGGCTTGG AAGATTCTGC GTATTTCCAA ACTGAGGGAG GCAGCTTGTG ATTCAGTGAT
61 CAGAAGCTTG AAATCAAGGA TTTGTAGCAA AGTAAGTGAT CAAAGAGTTA TAAGAATGTG
121 GAGATTCAAT TCAAGCACAA GACAGATCTC GTTCIGCATG GATCTTGAAG CCAATTACAT
181 GATATGTACT AAGTTTGGTA AAAC TC TTGGTCAGTC TCCTGCAGAG TCTGTTCGAT
241 ATCACTTOGG GATTTTATIT TGAACTGATT AGCAGAGGGA TCCCOCTTTAA TIGATGOGGT
301 ACGCATTCTT AATTGTOOGT CTCAGCCOGT TCATTGGTAT CATOGGATTC GCAATCTITCC
361 TCTCTTOCAA A AAA GAGGAAATGA AACTTGTTAC TCATGCAAGG TTICTCAGGTG
421 CCACGTCTCT CCTTTACCTG TCACGTTICTC GCAGCATGTC GOCCATCTAT ATTACAACAA
481 ACCCAATTOC ATTACTTAAA CCTTAAAAAG GCAGAAGCAA CTAATCOOGCA ACATCTTIGCT
541 TITAGTTTCT TGOGTAACAA AGATTTAGCT TGGAGGATTA ATGGOGGACG TTOGCACACA
601 TGCTCACCAG GTTCAAGTGC ACCCTCTACG CCAGCAGGAA GGAGGCATCA AAGTGGTITA
661 TOOCCAGAGT GGGOCTTCTT CCACTCAGGT TCCTTTITAA TTACACCATC CTTGGAATCT
T21 CAGCATATAT TAATACAACA AATATGAATA TCATATGTAT ACGCTTTACA CGTGCATGCA
781 GGTTCTAGCA GTGATOGOCOG GTGTACCGGT TGGAGGGAC

ZL %K Skn-1 27

G-BOX; £ /t3% GTGA-motif
Purple represents CAAT-BOX; # 82% RY-motif

/8% TATA-BOX Gray represents TATA-BOX

Red represents

Skn-1motif; #7{4#% ABRE Brown represents ABRE; ¥ ({8 % G-BOX Blue represents

Green represents GTGA-motif; # {18 T-box

@ 3 PBn()A03 Flzl z_jJ % }$ §IJ ﬁ *ﬁ

Fig. 3 Sequence analysis of Py,040; promoter

R2 Puo BB FHRETHSM

Table 2 Analysis of regulatory elements in Py,040; promoter

Orange represents T-box ; 48/t % CAAT-BOX
Pink represents RY-motif; # {1/t% W-BOX Yellow represents W-BOX;

B S T 44 R

A T 51

Jit 3L P 8 o A

- o
K Element Base Location in U R
Number Function
name sequence promoter sequence
RPN (+5443,782; 5 ABA S0 E 5 e
1 ABRE ACGTG (—)429,449,781 The cis regulatory element participates in the ABA reaction
A AT . (+)>129,174,357,492 SRR 31 5
2 CAAT-BOX CAAT (—)294,317,338, The basic promoter sequence
3 TATA-BOX TATATAA (+)740; (—)741 %ﬁﬂﬁf;]%ﬁzﬂ
The basic promoter sequence
Vil 7D S ke 3 f‘}
4 T-box ACTTTG  (—)89,374,659, D S e [N 5 577 ) . o
Reduce gene transcription products in light activation
% 5 ¢ > ph B 7
5 G-BOX AACGTG  (—)449 R AN (S ETE L ,
The cis regulatory element participates in light reaction
o [ ] ks B i 2 4 T 4k
6 Skn-1 motif ~ TTTTC (—)133 KRR LS 5 PRS2 14 .
Cis regulatory elements of rice endosperm specific
A - (+)48,56,97,804; T8 B AL B SR S T N g10
7 GTGA-motf — GTGA (—) 246,448,614 Late pollen gene g10 of tobacco pollen
/ . -0 IR Iy S -4 0L ) ¥k B EE
8 RY-repeat CATGCA  (1)408.787; 8 8l S o b S 3 _
(—)157,785 Seed specific expression in Brassica napus
s ~ s A, (—Y24c CaMV 358 Jg 3l 7 i1 it =X o 14
9 GATA-BOX GATA (1845 (—)343 ,761 The cis element of CaMV 35S promoter
: A - Z 5K %S WRKY DNA 254 % 11Kk
10 W-BOX TTGAC (+>205 Participate in expression of WRKY DNA binding protein
11 E-BOX CANNTG (—)510,765 i S T i o

Storage-protein gene of Brassica napus seed

TE (RN C—) 73R IE SCHER S SCEE .

Note:“(+),(—)”indicated sense strand and antisense strand.
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BnOAQ3::GUS

14 608 bp

B-glucuronidase

A:Ppionos ¢ * GUS #fk&5H  Construction of Ppyones ¢ ¢ GUS
B:Proonos 2 31T T1 LKAk PCR £  Identification of Ppaoaos promoter T1 transgenic plants by PCR; 1. # 4k ¥ Transgenic
plants; W. Bp A RUXIE - Wild type; P. ki %8 Plasmid; M. DNA marker 2000
4 BH;FREBEEERBEMEERGET

Fig. 4 Binary vector construction and identification of positive plants

A5 A4 G 5 days old plant(CK); B.5 d 41 5 days old plant; C. 2% Stem; D. 25/ Leaf of stem; E. £ Flower;
F. ¥ %M Rosette leaf; G. )G 4 d A% 4 days after flower of silique; H. JF{EJ5 7 d #F 7 days after flower of seed; 1. JF{E)5
11 d #h+ 11 days after flower of seed; J. JFAEJ5 15 d #1F 15 days after flower of seed; K. JF{£)5 18 d #1+ 18 days after flower of
seed; L. JF4E)T 21 d #F 21 days after flower of seed
B 5 Ppows * : GUSEEREMEITEKS GUS L&
Fig.5 GUS assay of Pg.oss : * GUS Arabidopsis tissues
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B Sk FB A AR AN ME S AL 2 IR 2 B R
GUS J 455,

NI B 4 A SR GUS e fa, 45 5 vh 22 1, B
Az AR 45 A IS 01 B A K T 21 35 5t GUS e o 7
AL B PR R R R AE IS 4 d R Rl SE AT RR AR
(B 5-GH)i&H GUS Yefa AT ARG 7 d B Rh 32
FIE R R (B 5-HD WA KA GUS Yefa 78
FEAESG 11 d 1 f S b, o S R0 RR AW B A G €5, T
1R B R (B 5-D sp R B GUS k& s
FEAEJG 15 d i f v, ol S5 R AV AT 5 A e £
FE Rl 7 (B 5-0) af LU I 24 B 8 GUS Y ff;
FEAEJG 18 d 1 f S v, ol SRR AV 20 % A e £
MAEFN 1 (B 5-KO R AR I GUS 4e o5 JF 7
Je 21 d W AR S R RRAR AR T (B 5-1) KRB
BAKME GUS Jefaffs, ey T1
AP A PR B e 0 25 R — B, ax gk g R R
Praonos J8 B FJ& — N EMF K & T e W17 5 3h
SRR IR R TR SR BT
3 ik

AR 4G 2] 8 AN R &R L 645 B 1Y B
B AN T1 AR R0 R & & I A b
HEAT GUS 4o o, 20ty S 20 h A & B GUS
et MAEF & B 0 5 BRI 2] GUS Y,
TEAREIN) 8 NN AR A 7 A RIEFF IS
B 11.15.18 d H e I 2132 % 314 558 19 GUS Jt [
WPE Horb 2 AN RETFAESE 21 d B AT LS I 1) 4
W) GUS Betaf5 5. 16 T2 Q45 241 24U Ff
T GUS TGRS T1 /8 —5., %52 /4
T 118 35 DR 2 9 S B2 0 S AS [) Ji 19 1) o = v 1 2R 5k
H—.,

{HAEARBF T h , GUS F KI5 P 78 Ff 7 FF 4 5
11 dFRAEFES AES R, 28 18 d 55
SN PUN NI (VN TP o e A {0 = M DB U i 2l
FRAESS 11~15 d i, J2 A B i F0A e ) 5t 11
FEO B, Wt R U %8 8 FAE M T BRI
) 1 DA R T Yhh S o MR B AE R Rk IR L. AR
FFE 40 BT HE Bk b 1 A B0 19 I PR AT BB . (D)
PURE ST AR B JE T R A — B R %G
2 AR B 5 A ) & A SRR RS I R T B RLAA
J& R R TR . Ak S e AR S A
LB P IF 2 24 (2 R T B R
50 d ZEAT ARAS LR T I S R ST FE T AE S 23 d
LA T LR AR BN T SR IT R R A R R

SR A — 2 A 56 2 IR S Y A 0
5 B AR5 5 AR R LR I L BT 36 L X AT
AE 2 F 35 I LA I i B R 22— (3) AR IR
5 TR R B R Bl 129 700 bp. AE SCRE R BT
SERERY O RE T AL LR R 5 — A R D A T
B, AR5 BB R D A R I 15 — R R A 2R
BN BEHERR IR B 1 7 91 2 A0 A7 A A A
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Cloning and Function Analysis of Oleosin Promoter

Pgooa0s from Brassica napus

WANG Hailan, JIA Qingli,ZHAO Cuizhu, YANG Zheng, WANG Kai,
LIU Xiangling, TANG Tong,SONG Huan and ZHANG Meng

(College of Agronomy,Northwest A& F University, Yangling Shaanxi 712100, China)

Abstract In order to improve the traits of oilseed, we often need gene specific expression in certain
tissues-based on the analysis of expression pattern of oleosins. Based on the analysis of expression
pattern of rapaseed oleosins,one seed-specific oleosin gene with higher transcripts level was chosen in
this research. Primers were designed according to the genomic sequence of B. napus and a 715 bp pro-
moter sequence was amplified from Brassica napus genomic by PCR. According to promoter online a-
nalysis saftwave, this 715 bp promoter sequence contained some promoter basic elements, such as
CAAT-box and TATA-box, and also contained a variety of cis elements such as ABA response ele-
ment. Furthermore, GUS reporter gene was used to identify the function of the promoter in Arabidop-
sis thaliana. Histochemical staining of GUS activity showed that obvious expression of GUS was not
detected in seedling,root, stem,leaf,flower and the seed during early and mature development stages;
but high expression levels were found in developing seed at middle and late stages. These results indi-
cate that the promoter of Py,a0; functions in a seed-specific pattern.

Key words  Brassica napus L. ; Oleosin; Promoter; GUS staining; Arabidopsis thaliana
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