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Studies on Subcellular Localization of MpASR in Onion
Epidermal Cells Mediated by Agrobacterium
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Abstract; The effects of several factors on onion (Allium cepa L.) epidermal cells transformation were studied,

including concentration of infection solution, infection time, parts of material and pre-treatment. The

transformation system for onion epidermal cells mediated by Agrobacterium was established. The location of
MpASR from Musa sapientum fused with GFP in onion epidermal cells was detected successfully.
Key words: MpASR; Subcellular localization; Onion; Epidermic cell; GFP; Agrobacterium

BHREAEYFIRRRNEZRITE , WA M E
PR ABBEARNEY I RREHERNR
R, RIFEN FHEY B FHRER BHHA,
SR A AR R (Allum cepa L)BRZEM 3R K A1 M 4%
RS YR A0 M E 8 % i B
Butt 75 8, SRR, NS A B EL TR i, 45
RTINS , AR YR S O BT R 8
A ORI 20 2 Ao ) B3 Oy (R A e AL AR

MpASR EHRE—XR/NM FRMEEH, BRA
HYITEBASMNR ABA T 2880 . A ERIR
i) ASR 2 HRA RERSFH) C Wl E ML fF 5"
EARFEYHE ASR 8 H BT 40 i A A [, 1
AZEATRREA SR BRMER ST, ASR
|HEBENEH, B DNA-Binding 1 , #2 & K

1458 B 3 :2008-06-19 B% H#1:2009-01-23

PEZAEYIRAR AR ARE A ER, 735
B BRI DNA fe e " ASR EAE N T
S0 i 5 v, E Ao JER R 0 B ) A A 40 T B Y
In’ " R EEAEAL, BUB B M SOk DA W S At
AT W5 KEE (Musa sapientum) F I8 ) MpASR &
HE A B INRE, A 3CFE L LR AT LBA4404 A3
BIVER R B AR AL R R B |, ¥ KE Mpasr
ERSRETOCEOERN(GFPRLE , WEM YR
REARIF AL PR TR S 4L, X MpASR & H T
B L BET TR ST o

1 BERHR T i
1.1 w4 iR
PR (Allm cepa LYBREE ] AR R R BE

EEWE [ ARE AARNEESTH (7003637) ; B A RPHEEE S E (30771235) FE)

* JEWAEE Corresponding author



$E3

XIS  RATHE AT A MpASR & F7E HE 2 R B4 M B A B 52

219

BhSEWTF TR AL, PR A1 Py I BE AN T4 DNA B
(Invitrogen 22 B} 7= i) , K IAFF B (Escherichia coli)
¥Rk DHS o, % ¥ B (Agrobacterium tumefaciens) B8 £k
LBA4404, i KL pCAMBIAL302 (AL ER17F), |
$ii pCAMBIA1301-gfp-asr , DNA 3% AR 5] & (5
EHARMm). MPFLEHRR REAFRER. &
BIREFFEMS + 30 g L' + HEERE 0.4 molL +
IR 5.5 g L', pH 5.8), KIGIL IR B (Leica
TCS-SP2),

1.2 EYREHEAHE

7 gfp 2 ORF MBI A A Hndlll
Eg UL &1 Forward 514, M ERA ILHFE T, A
HWH B E W EcoRI-Ncol Bg Y] & ) Rerverse 5|
Y. W Mpasr ZEH K ORF F31& T4 HlHH
EcoRI B 55K Forward 5|#) 5'-CCCAAGCTTATG-
GCCOGAGGAGAAGCACCA-3, LA B BamHl B
J5 Reverse 3]#) 5-CATGOCATGGAATTCAAAGAGG-
TGGTGGTGAT-3', ¥ Wi %i 7 Bl B Hindlll
EcoRI + Ncol BHIN; 5K gfp = ORF K PCR 7=
Y1, L B Wissh 4 B EcoR1 1 BamHI B Y] &
B Mpasr 2 ORF B PCR F=4 % # £ pMDI18-
Tsimple # ik, H 7w [ 2 KRG B DHS o, &F U] K
W25 . %58 P 3 TR ) 52 I P 0 it B U0 62 A
of IO ¥ PR 1 1k P T A U0 B IR, IR B AR
WHEHZE pRI3SST #ik B, PRI3SST 1E K [a]
PRI CaMV35S B3IF. EEEHRRLMA N
PRI35S-gfp-asr, ¥R kpnl + Pstl (pRI35ST
AR )XY, U0 7= 4 DNA 3 8] BGRF)
EFWE A 1.7 kb B B, [REHA Kpnl + Psil W
A1) pCAMBIA1301 kL, [l Ak b B, 3 5 El ik

CalVAES gfp

Hirl1Y

Kk

CoMPNS proseder -

Plant selostion pwe

CoMSES polvh
Torder (et}

Banterial shet foln gons

AR ord

Basdlk
!
L

B 1.7 kb B9 i BEAE i, BP 58 BUTCRL B9 A 2 (B 1),
A PEZ AR i 4 8 pCAMBIAI301-gfp-asr, FHHE
UK B YR AL R AT B LBA4404, F R W
PCR 1 AR 1) XU S 8 Wk HEA T 5 8 PR e
ERERB AR
1.3 B EHHIRL

B4 pCAMBIAL302 R I RITHEMRERZE
50 ml YEB R FW H (FF 50 mg ml' RIFE
% ,125 mg mI' 8% R M 100 mmol/L Z. Bt T Z ),
BCHRGEFAR. HBHFEYT 2 800 x g B
10 minlREH K, HFEBT MS BHEEFE(F
10 mmol/L MgCl, ,100 mmol/L Z, Bt T & Bi), f#
ODg, 7E 1.0 4,

VEEUHT & A ORI B AP V2L, BR R A E Y
3 ~AZHE R B EZETE 75% B IR I010 min,
FCR KPR 3 Ko HLHEMES I+ FHRM AR
R PR AR RS H RN B , ER R
(MEDFATT A RIEERN 1 em’ M/ Tk, AT
BT, WE AN —EE T, FETIS
BRAREMNERLN, BREFREHEENEL
BT MS BFEFAEERMER,20 min j5RER
B—f FEUE TR, FaT MS EiREFREE,
St 16 /8 h,25°C3LIEF, 16 h j5 , BUB RN
F RN, T BOMR MS 3535 2R R 52 Shvk
LA BRMEE RIS, EREH A, TROBIERE
BB T AR,

TR, 2 BIHE T AR R Y S
Y TR BE (OD g =0.2.0.6 1.0 1.5)F1 A [7] 14 J2& Zu i )
(3 min.5 min, 10 min, 15 min, 20 min, 25 min,

30 min)AY A5, LARA [IRRAL BE2E M- Py 2 B2 (R

=37

2,

PCAMBIAIIOL-ghp-ast [

/ Nowh (8 "

sl

{ i P "z’fx’{m"
<23y ;

porter gens {v}

p¥SY siw

ISEHES

R bow

El1 pCAMBIA1301-gfp-asr R B R
Fig. 1 Structural diagram of pCAMBIA1301 -gfp-asr



220 Rl R Y 4R

£17%

SRR S ERL X)), A R B b E] S A1 T B
HALBUR . 7EB 4R 10 x 300 BAGE T RENLPREL 5
MBI, ST LA -5 2R 4 e - 33
Horthe B ESERINER 3 Ko

2 GE R

2.1 HUERAEL

PRAT R G VR ok B AR e B ) 2 R M R AT B
N EHURENRBEERE. X1 BRTRE
Yol 43 B A ODgy,=0.2.0.6.1.0 F1 1.5, R Yubst
B4 8% 3 min.5 min, 10 min. 15 min.20 min.
25 min.30 min K FELER, TTILERIEBEKE N
ODgy,=0.6 , YAt [E] Ny 20 min HHEAL BRI (3R
1o BRWWEE A ODg,=0.2, 24 3 min

I, FERR AL A g, R R R
HETOCER L A), SR GRS, R Gent
Al AR A A B, BEE RYBIIRE T
AR YL RIEA , e b R A B = (B 1) 1: B);
BRI ODg,= 0.6, ZFe 20 min B, LK
RBBBAAEE R 1: C); FEE RPWIK EH— PR
AR YL RIE , PR R B A i 2 == v AL (B A I
D), 4RI ODgy,= 1.0, ZH 30 min i, B
WIS 2RI TR, StE5F 16 h FEBHET =
TR TR FEL A B3 £ (BR 1 B)e HERFLBIK
E OD600= 1-5,1§7”éﬂﬂ‘l‘ﬁliﬂj 15 min uiﬂﬂ‘,ﬁﬁﬁt
5T 2RI ESCA N, R RO TS 40
] e A5t (R L E).

®1 FRARUHBESREERETHRLER)

Table 1 Transformation rate (%) of onion epidermic cells under different inoculation time and concentrations

B E Inoculation f2Y4At[A] Inoculation time (min)

concentration (ODgg) 3 5 10 15 20 25 30
02 0.8 10 23 4.5 7.0 78 11.0
0.6 2.1 60 128 190 340 230 17.0
1.0 52 200 230 13.0 11.1 4.7 35
15 4.1 33 1.0 02 03 02 0.1
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Fig. 2 Transformation rate of epidermic cells in
different layers of onion bulb

BHE T

LSt

AFH B RRARNEESR , RAERITEN
FHOFE BB R A MR R A, BAbE IR
BT

I AR R AR T BRALRCR, BT 19 E /Y
AR AL AR g TR P R BEE M R BN AR
B AETIIEFRAL B, BRI K E ODgy,=0.6,
&G 20 min, BRI JRILHEFRATIA] 16 ho

2.2 MpASR EA RIE4ME

TERYERIEE ODg=0.6,F4 20 min ¥4k
ZM4TF B2 857 pCAMBIAI301-gfp-asr [ Al
pCAMBIAI302 Jii i (9 4% ¥F 1 LBA4404 , B L PE 2
RE4M, 2 16 h LIEFIGWE ., 45RKW, B
gfp EEK pCAMBIA1302 BI FA S ENMES K, B
MR T AR E P (AR 1 ), Tk
AT pCAMBIA1301-gfp-asr [ i B ¥ 20 3% B2 40 Jfd
AEZR ik GFP:: ASR B A & A , 7E Fa A 40 a1 &8
AU BEETO, W4 RN B (B R L: K)o

3 Wi
ERIRE R AR AN R R TS



$E3

XIS  RATHE AT A MpASR & F7E HE 2 R B4 M B A B 52 221

A (B BB S S R A (R AR
ERAAR, HBREEZRE T ERM A, RIFHE
BURGESHAEREA RGN L, LA,
AT BARIRANES , ELBERT T

AT R G R B AR G i TR R e H A =
R AR RN XBE R, APIRHERER
W HOD=0.6, R ZLHFA] 2 20 min B9 AL
BRI RIS, BRI R, FAROR
AR RIS, A B2
MRS I SR R, LR R BB
TR FEA R B 2 N R IR S
7, R G AL 2 AR B 4 R K T -5 B 48 a5
oo TEMFARMT , PERBEZEM N R A
R B AR, X B D S E 25 M 1 P9 2 B2 24
M T T, K AR 5, B 2 o B SE AR 5 o
R IR AL RSB ST, KM TR 2 R
MRFEHFIZ I, A S e WESEZET B
B A MEHS |+ 80, A AN BT
S AR AT BN T BEZEM N R R A
LR, T BB HES | R A e — e R R FR
b TARFFEHEA 20 LRI B, AT R M T e bR
ABGENA T HABFAS R, SF B R
B A

FIRALB H AL R R, X MpASR B H#HAT T
WA E AR , 45 R B ASR: :GFP R A& H Y
i T2 SRR 40 MIA% Y o #EI MpASR F H R E
fi 75 AR R A 40 M % 8 f2 T B, A T BB 2
MpASR & HTEAI MR b & UG , R E ML 1R 5
JREERT , 2l Friad B BRI M. Bk, T
— 3T MpASR 8 FHE 17 5 X BEA TR R A8
MPOEBHAIRERIST , DAUIH % 2 A5 AT HT BE
HFs iz AR, BR T X A B O BB REA TR 5

&% 0k

[1] Yamamoto K, Yamaguchi M, Okabe S. Direct visualization of cell
movement in the embryonic olfactory bulb using green fluorescent
protein transgenic mice: evidence for rapid tangential migration of
neural cell precursors [J]. Neuro Sci Res, 2005, 51:199-214.

[2] Rizzuto R, Brini M, Pizzo P, et al. Chimeric green fluorescent protein
as a tool for visualizing subcellular organelles in living cells [J]. Curr
Biol, 1995, 5: 635-642.

[3] Hanson M R, Kohler R H GFP imaging: Methodology and
application to investigate cellular compartmentation in plants [J]. J
Exp Bot, 2001, 52(356): 529-539.

[4] von Amim A G, Deng X W, Stacey M G. Cloning vectors for the

expression of green fluorescent protein fusion proteins in transgenic

plants [J]. Gene, 1998, 221(1): 35-43.

[5] Guo S Q(%F 415), Hang J (& ), Jiang Y(JL#%). Cloning and
expression analysis of rice C2ZH2 type Zn-finger protein gene RZF71
[7]. Hereditas(i#1%), 2007, 29(5): 607—613.(in Chinese).

[6] Zheng S, Henken B, Yul K. The development of a reproducible
Agrobacterium tumefaciens transformation system for garlic (4/bum
sativum L.) and transgenic garlic resistant to beet armyworm
(Spodoptera exigua Hiibner) [J]. Mol Breed, 2004, 14:293-307.

[7] Eady C, Davis S, Catanach A, et al Agrobacterium tumefaciens-
mediated transformation of leek (4Zium porrum) and garlic (AZium
sativum) [J]. Plant Cell Rep, 2005, 24:209-215.

[8] Zheng S J, Khrustaleva L, Henken B, et al Agrobacterium
tumefaciens-mediated transformation of Alium ceps L.: The
production of transgenic onions and shallots [J]. Mol Breed, 2001,
7:101-115.

[9] Eady C C, Weld R I, Lister C E. Agrobacterium tumefaciens-
mediated transformation and transgenic-plant regeneration of onion
(Aflium cepa L.) [J]. Plant Cell Rep, 2000, 19(4): 376-381.

[10] Yang C Y, Chen Y C, Jauh G Y, et al. A lily ASR protein involves
abscisic acid signaling and confers drought and salt resistance in
Arabidopsis [J]. Plant Physiol, 2005, 139: 836-846.

[11] Wang C, Liau S, Huang Y E, et al Characterization of a
desiccation-related protein in lily pollen during development and
stress [J]. Plant Cell Physiol, 1998, 39(12): 1307-1314.

[12] Maskin L, Frankel N, Gudesblat G, et al. Dimerization and DNA-
binding of ASR1, a small hydrophilic protein abundant in plant
tissues suffering from water loss [J]. Biochem Biophys Res
Commun, 2007, 352: 831-835.

[13] Gilad A, Amitai-Zeigerson H, Bar-Zvi D. ASR1, a tomato water
stress-regulated gene: Genomic organization, developmental
regulation and DNA-binding activity [J]. Acta Hort, 1997, 447:441—
453.

[14] Kalifa Y, Gilad A, Konrad Z, et al. The water- and salt-stress-
regulated Asrl (abscisic acid stress ripening) gene encodes a zinc-
dependent DNA-binding protein [J]. Biochem J, 2004, 381: 373 -
378.

[15] Eady C C, Reader J, Davis S, et al Inheritance and expression of
introduced DNA in transgenic onion plants (AZium cepa) [J]. Ann
Appl Biol, 2003, 142(2): 219-224.

I R i A

EE 1

A~E RREHEKGETEAREARZLEE, BRER%K
BE(ODgy )~ BRm I 28 0.2.3 min;0.6.10 min;0.6.20 min;0.6.
25 min;1.0.,30 min;

F~H REPREKNREARALNHL, F.G.HABRAR.
2 SRS

J. pCAMBIA1302 BT iy GFP EE M RIAF=Y7ER B R4
B BN

K #HEMIFSH GFP - ASR WA EAERARE MM K
FEfL



222 Rl R Y 4R

£17%

TERRERBLREMANR,
Explanation of plate

Plate 1

A ~ E. Transformation effects of onion epidermic cells under
inoculation concentration and time combination, ODgy,=0.2 for 3 min
(A), 0.6 for 10 min (B), 0.6 for 20 min (C), 0.6 for 25 min (D), 1.0 for

501 m

X s B 1

30 min (E);

F ~H. Transformation effects in inner (F), middle (G), and outer
(H) layer of onion epidermic cells;

J. Subcellular localization of GFP protein in onion epidermic cell;

K. Subcellular localization of GFP :: ASR protein in onion epidermic
cell

The red arrows show the localization of GFP protein.
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