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JE X SINE ¥ AEY FRBBAE, RS RN T, B # SINE JFFHIRF SINE J351 FAHY) Fe ik 8K T A0
B, R FLRIRERREST GUS TE M B, 458 H, SINE B H 25l MAR (W88, P LIRS SME uidA
B FRIZKT, A SINE B RAR LG, SMEZER A3 3RE AR & T 2 4, 8 7% B AT AR A 4 ]
FIBAKPAFER RN 25+
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Effect of Short Interspersed Nuclear Element ( SINE) of
Cabbage on Transgene Expression In Transgenic Tobacco

YANG Zheng-an', CAO Hui', WANG Xiao-jia>, ZHANG Ying-hua'
(1. Faculty of Landscape and Horticulture, Yunnan Agricultural University, Kunming 650201, China;
2. Department of Horticulture and Landscape, Southwest University, Chongqing 400715, China)

Abstract; In this study, a SINE fragment was cloned from cabbage ( Brassica oleracea var. capitaia
L. ) by PCR method in order to test its effect on transgene expression in plant. This SINE fragment has
the structure and feature of matrix attachment region ( MAR). The plant expression vector was con-
structed by SINE sequence used to flank the B-glucuronidase (GUS) report gene within the T-DNA of
the binary vector. Vectors containing or lacking SINEs were then used to transform tobacco plants by
Agrobacterium tumfaciens. The biologic activity of GUS was quantitatively determined; the result
showed that the expression level of uidA gene could be improved by regulation of SINE fragment, and
the function of SINE was similar to MAR. Furthermore, transgenic plants containing the SINE and
flanking the GUS gene exhibited higher levels of transgene expression, compared with the transgenic
plants that lacked the SINE. On average, plants transformed with SINE-containing vector expressed
GUS at level 2-fold higher than the controls. However, the expression differences among individual
transformants were still obvious.

Key words: cabbage; short interspersed nuclear element ( SINE) ; matrix attachment region ( MAR) ;

transgene expression; tobacco
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B AT JGAHE (short interspersed nuclear ele-
ment, SINE) JZfF7E T EHZAEY T, ZHEHFH
AR R, K/h—fk 100 ~ 500 bp,
At 1000 bp 19, #5 DUERBE =84,
SINE Z G534 B —E RHR R 1k, TEH%
SENA R Ge b Ak by i+ oy A A (a2
X R S 2l . R BAL . BT R Y A
SEN R B

F34E TIKHONOV 25 338 193 3% ( Brassica
napus) T EFTHCR ARGS9, RH] PCR
EWH BN A 75 T —BESINE, A B RA
W% A R 454 X (matrix attachment region, MAR)
FEONRIZERARAE, TERIRRAT TR B 5
SEFREEA BRI, K I A 5 R Rk Y
M, R HAR I S A i B GUS KRGk & iy v
M, FHAKF A SRR AR B, X B DR AR PR 1)
GUS WS PEAG I . 25 53R W1, SINEs YA 7E 42 &
TAMEEE R R E RIR KT

1 HRSFEE
L1

H¥E (Brassica oleracea var. capitata 1.) Ff
BN EHAEFR 93131, MHEL ( Nicotiana tabacum L. )
fh A K326,

HindlI1 poR1

i ps1 SINE

pUCSINE-1

PN D) 5 FOFrE$E, il
EcoR 1 MUk 53— J5 1] f)

KIGFFEE R E. coli DHSou, AT T T £k
EHAL105, Jiki pBI121 Fi1 pBINPLUS Az pd 4%l
KA Fe bR e 202 Bt S 3 %5 AR A7 FERE A pUCm
=T, FREITENVIMG. i8R . Tag DNA 5,
AR, AR T B4 T, ECZN A
Plasmid Miniprep Kit Il H Omega 2\ ],

1.2 ik
1.2.1 SINE [y 7ifk

KA CTAB 35! JRECH i 5L 41 DNA, #
Pesclk [1] #Em SINE B8 51Y, WET
TR, E51H P1 B S B T EcoR 1

— Hind M B&H) 7 45
P1:5" - GAATTC AAGCTT CTG ACA AGA
EcoR | Hind I

TTG TAT CAT C -3’

P2: 5 - CTG AGC GAT CTT GTC TCC TCT
GAG -3’

PEg ) v R) pUCm - T 2K |, 1530
T4 Gk, HH Hind I HEY)F B A% A B 09T
ki, HSINE 78 T #4k L5 WK 1, 4k
pUCSINE - 1, Pstl SL{§Y) 5 587 % Wl &, 8
EcoR 1§ V], §ivk s —Jrmiy SINE, 1543 pUC-
SINE -2, 152|0FEH T 77 047

|
_—=t1indIll

8 Ampl

HindIII Digested by PstI and linked again,
screened different orientational
rep SINE in T-vector

“EcoRI
Pl
P Hindlll

El1 SINEAETHE ELMARETE
Fig. 1 Different orientational SINEs in T-vector

1.2.2 Rkt
A E TR E A FOR AT S, it GUS 2
Hho B GG ) Pel, Pg2 B T - NOS [y 137 5]
Py Pr, P =358 1) 514 Pp:
Pgl: 5" ~TGC GIT TCG ATG CGG TCA CTC -3';
Pg2: 5’ - CAC TGT TAC TCT TCA CTC CAC -3';
Pt: 5' - CCT GIT GCC GGT CTIT GCG ATG -3';
Pp: 5'—CTA TIT GAA TCT TTG ACT CC -3',

EcoR 1 /Hind I XA YK pBII21 | (1)K ik &
YI'F, 4 AF| pBINPLUS v, 15 % 1Y PH: o & A
2% pBGUS,, SINE i o FrA U] f5 43 51l 4 A Hind
M A EcoR T 4 5, k45 524 £k 8k pBGUS -
SINEs, ik AL ILE 2,

1.2.3  BLILDIIRRE R B GUS 36 M

KA LS, 250K pBGUS Al pBGUS -

SINEs % A JREL v 52 BCR IS B 22 B0 4wk i 56



592 pay el 8| N =2

$23 %

[KZH DNA, Pgl, P2 h5|¥it4T PCR %5¢E
GUS 3 5 12 2 4% JEFFERSON'® (1 5 v R

Jinkcit, GUS i MDA MU (9N B RES B A &
2 J BT [E] 3 LB nmol MU/ mg protein/min 275
EcoR1

RB

HindIII

B2 FRixH{ApBGUS/pBGUS-SINEsE R EE
Fig.2  Constructions of expression vector pPBGUS/pBGUS-SINEs

2 #ER55M%

2.1 SINE @3 s 5 b
2P e, ERERIR R B E D 527 bp,
AT £ 74.8% , % SINE Fr Bt &4 MAR i

VLIBARFES), 4 A - box, T —box, ATTAATTT
%, HimsEdh i SINE JpaIAIEL, HraEide T 198
bp KB A BE, BRAH . FIERBOF S5 E
J¥ 50 A6 X R B 43 AR M 4 B A 93.8% FNI
84.8%

| CTGACAAGATTGTATCATCCAAAAACGCAATTAATATAAGAAAATAGTTATTTGATATGA
61 ATTAACATTGTTTTCGTAACTTATCTTTAATATATCTAAAATTTTAGAAAGTAAAGTTAT
121 AATGATITTATTTATTICTATATTTTAAACAAAAAATATCATAAAACTATAGAACATATATG
181 TAACATATATTTTCATTTTTTCIAATTAAAAAICTTGAAAAATCTAAAAACTTATGTGACAA
241 AATCTGATGATTAGTATTTTGCATAATTTGCCTTCCATGGTCTGTTATAAGCTAATACCA

301 TATGCATAGTTGATTGTCATAATAATAAGTATAAAAATTATAAATATATCATTAACTCTG

361 GCTCATGTTATAACAACTTTTCTGTCAGGCAAGATAATATGTCTAACTTAAGAATACTGA
421 ATATATATCACATGTAAATTATGATAAGAGTATGTTTATTGTTGATTATGAAAGCTAGGG

481 GCCGCTCAAAAGAGCCATGATCGCTCAGAGGAGACAAGATCGCTCAG

3 HIESINEFFIHHE
Fig. 3 Sequence and analysis of cabbage SINE

e HEWN 8 JRA-box, T-box; N kI 27k “90% AT box” ¥4 ;

B 5% 7 i 5 0 9, 6 s BRAA O 5 0 R A

WK 2 I DNAKE S il #5 47

Note:The sequences in the frames indicate A-box and T-box. The underlined parts indicate “90%
AT box” . The dual underlined parts denote curved. Shadowed regions are BUR (base-unpairing region)

motif. The black segments are primers.

2.2 FIRFMAGE K TR E RS

PL CaMV35S J& gl 145 (1) GUS K hy 4t il
SN, Mg TR Y Rk 44 pBGUS Fi pBGUS -
SINEs (VLI 2), J5# SINEs {ii T GUS % [H (% P
i, PiBt SINEs sl 5

R FHERRL , R A 1 3Rk AR T AR
AT EHAL05, 5 i PCR X 5 4 4 AT B AT 46
JE o 7 pBGUS [k, 514 Pel/Pg2 1511 1.3 kb
Jr BRI R B SE R . % pBGUS — SINEs 1Y T8 Bk,
5%y Pgl/Pg2 41t 1.3 kb ) GUS B, Pp/pl
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1 PU/P2 B8 4547 294 0. 85 kb i1 0. 75 kb, X
WEERY MG B2 . i 2 /NS 5 AR AT
TR AR CT BT T AR R FF I EHAL05,
M H PR A IN SINEs 7828004 1 a7 1) HEF
2.3 Bk R B DR R AR A A

R HARKTF R 5 0 I Sk S AR e S MR AR
TEGR 1R 100 mg/L kan. f43 b5 5 58 b4 70 ik
AR, MO B MR R AR AR, &
AIMER E H I ANE ZRARAR, SR8 B [R]85
FeAk b HE AT OO A, AR AR 09 Uk B B
100 mg/L kan. f) MS #5238 FAK, K F]3 ~4
A R R AR RN E TR

PCR J5 0 SEAE AR AT %50, pBGUS #44k
AL MR H GUS L 1514 Pgl/Pg2 #i4TH”
4, 1532 1.3 kb 99 14 - Bt; pBGUS-SINEs #%
AR IS 9 PL/P2 SEATH 3, 13RI R B2y
0.5 kb; SCHGFr IR P A S AR R R P 4 s i

pBGUS

Vi
2.4 GUS Jf M &l

B KA E AN e o0 I B fr, S IS
Wk (6] FEhncit, xR s 1T GUS 1 M
AR, AR 2, R R EUR A7 AR
—EY, REGACAERE 10 ¥k, ARZEELR
A W25 Mo FESMBIFAIRE R, 20 pl b
W E 5 EY MUG RN 5 o8 6AE, P4 $R L
WA T E A S RNE, % BRADFORD (75
BikAT. 45 R K], pBGUS-SINEs AL B AR £
KK -3 H A B SINE (%) pBGUS 4B i 5,
ARSI 2 A%, AR T SE PR AR A ] 2 Wﬂ$
T, WL 4 ~5, MEZ SRR, TiteEHE
7 SINEs, GUS 3k if/\MSZIEMH%ﬂMEjt,
SINE (477 AN BE R A & FE [RAH B 1] 22 38 7K 1
=57,

240, Sy
— =35} o g2
ST ==
mEE3D B E D25
o~ 525* U) ;'EZO
%5‘3207 =Rl
OZ 215k Oz g15¢
5= 2 ol 0
o . 10F 5 oo
S5 D EJ,
2= - - ©T0
o] pBGUS-SINEs

4 HEFEFEEERGUSTE LN

Fig. 4 GUS activities of transformed tobacco plants

V£ Ex365/End55 I 52 #3565 kR GUSHE P,

REAFEACR DR

Note: GUS activity of transgenic tobacco leaves was measured at £x365/En455. Each
column represents individual GUS activity of transgenic tobaccos.

—_
]
1

(mg protein - min)']

ONAO\OO

]

pBGUS pBGUS SINEs
B s $§%I$E$5k$i’JGUS,El$

Fig. 5 Average GUS activities of transformed tobacco plants

Gus itk
G US activity/[nmol MU-

TE: CK: RZFALH B pBGUS: #Hifk
pBGUSHE 1L JIT 75 (¥ MH A ¥R ; pBGUS-SINEs: 4 {4
pBGUS-SINEs##% 14 It 15 1) AH 55 Fl #E

Note: CK:untransformed plants; pBGUS:
tobacco plants transformed with vector pBGUS;
pBGUS-SINEs: tobacco plants transformed with vector
pBGUS-SINEs.

3 itig

10 AR, FEFH AT TR A& IX
FESEDR TR R AR v X A1 5 35 PR 3 8 % 2R i BT 58
KM RELZNY RS, ZHEH T MAR
(AR = T AR 3k R Rk 1K F, SRTTEA
BRI, MAR P95 AHIRAR 5 Rk AR .
MARs X[ HFRBMER, 5 MAR A 51 B
KB, BRI . 4556871, MARs Z[HI B H#E &5
AL TR . B m I Sy S H I,
E#Aﬁim%%lﬁﬁﬁ,*&MMh&%E
P vey e HE DR Ak KT, S5 Je Mk LUV Hh A 1Y
Hm

R TR Iz A E Y AR S R A,
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5§23 %

HZEA Rk, MEY TR, AT PR
WF5ERY SINEs if Jk 4 A0 bk 8 £ 103 4 %
W, 152 SINE TEA 2B a0 A AT R
R, TR C A —Lpf5EE FIH SINE SRER T
AXRIEWEREN R G kAL, U T R%%
s

TIKHONOV ¢ 258 (WE) e 1 10
Bt SINE J¥ 41, i SINE F 3 — A JE 5 4 8 1
MG A E AT SEgE, Hh 8 RS
SERRBSE R E R, R R R 4 A 6
FEHR TR, AR T — B, I
A3 GUS sl FE R p w3, FE iR e, e T
FIRMIKT, SR, A SINEs (% SR Mk,
AR LR 93 15 7K -3 38 HE R & SINEs (4 5% 3 (R
kR, F3¥E 2 £, X5 RKZEZE MARs #5545
SRILAR—F, B SINEs F 5144 2 21 41 5 5 R Y
PN JE i 1 R B R R B K. WFR 45 R
[, SINEs (151 A JfAS G 14 B A~ 14 ] % 5
SESINiEL

[ &% 0k |
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