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Protoplast Preparation and Transient Expression System in Maize and Arabidopsis
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Abstract

od] Maize and Arabidopsis leaves at different development periods were used to dissociate protoplasts, the enzyme concentrations, dissociation
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[ Objective ] To optimize the preparation conditions of maize and Arabidopsis protoplasts and transient expression system. [ Meth-

time and osmotic pressure were investigated and optimized using GFP expression system to identify protoplast activity and transformation effi-
ciency. [ Result] The best conditions for protoplasts isolation were that 1.5% cellulase enzyme, 0.5% macerozyme and 0.4 mol/L mannitol,
digested for 4 hours for Arabidopsis; 0.45 —0.50 mol/L mannitol, digested for 6 hours for maize. The best development periods were 6 — 8
leaves Arabidopsis and two-leaf corn. Endotoxin-free plasmid were used for transformation with PEG ( maize 30% PEG, Arabidopsis, 40%
PEG) and cultured dark. GFP fluorescence was obviously observed in protoplasts. [ Conclusion] Preparation of maize and Arabidopsis proto-
plasts was affected by the enzyme concentration, the dissociation time, the leaves and osmolality. For protoplast transformation, purity of plas-
mid DNA, PEG concentration was important factor for transformation efficiency. Compared with Arabidopsis, the stability of maize protoplasts
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was poor.
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1.2 Fi&

12,1 JFAEBRREI% . BRIt e HICK ZBEGE S min, 28
JaH-H 75% 1) B0 0. 1% Triton-100 % 3 min, 4351 F 95%



3480 G e

2014 £

CPERVE 1, BT AR S 1/2MS p 7RI EE 22 C/18 °C
JEHR14/10 h IR 7 d 24 AR s R v, 0 il M3
8 ~ 10y A 12 ~ 14 F i L R o7 , Bl R o i AR A Ji
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(NOS) G R, Fi2 BT 43 FH Byt 2 T A 73 3R ks K4 ik
Fl G R, —20 CIHAEEH

1.2.3 FEfRRECE ., HLO.5% ~2.0% 2 4 % i R-10,
0.5% ~1.5% & #ri R-10,0.3 ~0. 6 mmol/L D-H &%, 20
mmol/L KC1,20 mmol/L MES(pH 5. 7) &8 W& T 55 C/KIB
10 min, B HIE =R, A 10 mmol/L. CaCl, ,0. 1% BSA,Jf:
FH0.45 pm JEEEEIER G IR LA

12,4 JgE Bkl A= i o o FoKm R HU R T
MR 2 0.5 ~ 1.0 mm 422 Y0 FR I Bt A &
AT, 2 e T I TP iR B (B 40 v/ min) BigRE (2 ~7
h) o AR T A A A TP R A AR, oK PR T AR AR K
/NKZY 30 ~ 40 pum, $URG I I PR D AR BT R/ R 2 30 ~ 50
o, EI I8 Bk 25 A A 4 0 i A5 WS [2 mmol/L
MES (pH 5. 7), 154 mmol/L. NaCl, 125 mmol/L. CaCl,, 5
mmol/ L KCI ¥ M e & A7 A BT AR OB . 5B WS Ik
{0 35 ~75 wm (142 e 60 ~ 100 H i+, SR f5 ALk
TR BUA R B P IR S Ak IR -A W) 8 T 40 ml
55 .08 ,400 /min,2 min, PEIRITRE 1 IR, BLJE 5
T, FFROIMA WS, SR U0NE, & T 7K | 30 min, F7K 400
r/min .0 2 min, 7 FVEWR, IIAGE # Y MMg %K (4 mmol/L
MES,0. 4 mmol/L D-H & E%,15 mmol/L MgCl,) , & H ., &%
1 Ra b SR AR R S O ™

1.2.5  PEG A5k iR % A0 Ao 6 3R 48 i g
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JEUA: AR R ST, SR AR ST I A SRR 30% ~50% PEG ~
Ca’* %W [ PEG4000 ( m/v) ,200 mmol/L H #& 2, 100 mmol/L
CaCl, | FHIRAYH 2 50 W5 B IHOEUE 2 I, e A
500 wl W5 78 T3 IR 95906 TR FR 15 h, #%46 GFP Rl G
AR SR BRI R 5 ] Leica SO IRAE WL iEE SPS
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w0 U g e AR R
% x10°/ml WH x10°/ml WA

i
o

1 0.5 0.5 1.2+0.5 + 0.6+0.3 +

2 1.0 0.5 3.5+0.9 + 2.0£0.9 +

3 1.0 1.0 4.0+1.2 + 2.8x1.1 +

4 1.5 0.5 7.8+2.5 + 6.8+2.3 +

5 1.5 1.0 8.0+£3.1 + + 7.0+1.8 + +
6 1.5 1.5 6.1£1.7 + + + 5.1£1.9 + + +
7 2.0 0.5 5.5+1.3 ++ + 7.6+£1.3 + +
8 2.0 1.0 4.2+1.2 + 4+ + 5.5+1.7 ++ +

W AR 4+ JERE ¢ 4+ EIRE ¢+ 4+ B,
2.2 FEEERENEERESBENEE X8 R T
2.3.4.5 16 h XFHARG ST E R PR AR AR B R 1
Me, 25 WLER 2 S5 AR, B e ik O B] A 34, D A T A
FER RWHR B 4 h i DU I IR AR A e e e, 38 (7.
0=1.2) x10°/ml, F KM LRSI, 78 6 h i F K= B fe i,
1£(6.0£2.1) x10°/ml, ik 2 K= G, H A 4R
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A TR P g ST R 5 H D PR T i R pl R e ] 1 i
il O A B 104 D A ol Az A A0 20 T AR 1)
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Wi AR IT BN

Fsf i) J5 = L I gk N
b i %f*g?f:ﬁ a7 %ﬁi‘fﬁ* YR T H
2 0.1+0.06 + 0 +

3 3.5+0.90 + 0.1+0.04 +

4 7.0+1.20 + + 1.1+0.20 +

5 5.5+2.50 + 4+ + 3.8+1.50 +

6 3.1+1.10 + 4+ + + 6.0=x2.10 + +

7 1.7 £0.40 + 4+ + + 4.1+2.70 + 4+ +
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4 0.45 F10.50 mol/L B, fift 5 H 1 I A B A 245 6 4, 1
TG SRS AR YT T BT T D0 2 B0 PR A A P D A A
FRUE SEUF , W ARG, ARSI F A T R 3% 24 h 5 A IR ) R
WEATREK o 4 H R B B v 1L T ViR B, T A A T A
R R, B TR R R B (R AR AR A AR
A Pl , ks ks TR IR A R R LR T, P WA R T
HERELH BE S 0. 40 i1 0. 45 mol/L A, T ok H 82 Bk B
0. 45 F10. 50 mol/L i} J5i A= 1K 5 B 112 3% e T — 3%,
FEKRIIE I 45 1 T AR AR 04 S A o R o o de o o g it
A5 35 X AR B A 4505, AN FF LU IR 3%
#3 REESEEWERMMETHARERESERROMN

Haen: 2B E/S

i3s3 A p AR R RARATRE FER
mol/L x10°/ml AR x10°/ml AR
0.30 5.1£2.96 [ SN 4.1+2.2 (SN
0.40 7.8 £2.90 Bk 5.5+1.3 [N
0.45 7.9£2.20 Tk 6.1+1.8 Tk
0.50 8.2£2.50 Wi 6.5+2.0 [i71]8
0.55 8.3+3.10 s 6.7+2.3 Wi
0.60 8.5 +3.40 Wi 6.8+2.4 Wk
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[E)2 4 F16 h,
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i 4000 ) 43 F-RE AR 45 2 20 L 1) A= P S 2544 , 49 2 44T e 422
R RIS IE2E 0 F A AR BB S A, TR A= o A A 3 1 119 111
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FZE A AT L1 PEG B Y, 5 S0 oy -7 26 08 JF 5547
Sy, i 2 FFAE FUAIE A L R R Al AR, B 4
AT, G 1E ] PEGA000 Xof $61a JF i PR i A AR A 7 e A
S5 BAE PEGA000 e ik A AR RIS AR bl 2
254k, PEG ¥ A 20% i, UL Rg I+ e AL KA 9% , W%
PEG ¥ J& i T i e AL CR bt 2 75 5 24 PEG W2 h 40%
I, FARRCRIA R 67% (] 1A) . FKTE PEG IR JE 20% I}
HARRCRAT 17% 1 30% Fil 35% B 55 AL CRIR BN T 45% /2
A4 (E1B) , B4R /b PEG W BEZERS i s 17 %% 4k
R H AN RE R P LR £, PEG 93k B iy , Hoxh 20 i
ARSI L Ok B S, Rl PEG X 4 0A — 5 FI 2 EVE R, &
W T W BN & AR . 5340, PEG B LIk~ o e
T HAEB R WRE N (RFEE T 50% ) ARMER i, It ATERL
R R ANME TR IGERAE  BT AYE RS A 00 g J R T K A I
P ISR T 40% 1 30% HIFETE, LB BRI RO 78
1597 16 h Je O E L I £ B s I, e BB R TP 6 Ak aioR
(67% ) Lt FEARIASR (45% ) i, AR A b KD
F4  PEG REX ERFBIEIR PR £ R LR

N T K
=< Syl =N Syl =N

% LRSS ey R g

20 9 + 17 +

30 23 + 45 +

35 50 + 48 +

40 60 + 49 + +

45 63 + + 52 + + +

50 67 ++ + 56 ++ + +

RN 1.5% Cellulase R —10,0.5% Mecerozyme R — 103815
JERIFEEIT 0. 40 mol/L H #&HE, K 0.45 mol/L HEFEE,
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2.5 HbFARERERGEMLNRME  hES alm, Hil
SR R XU R T AR B2 . (D MG AL B 0L 5 A
PR CFP SRR [ 7 LU AT LA Y, FORFIUL R IF
A ORI B AR AR G . SR IT 8 ~ 10 I A0 %
WRLAIE 12 ~ 14 LR ST 2 15 22, 4 i) 200 M 25 o
o K 2 IR A TR B B AR A 3 A ORI 3 4%

ZeA T HL AR 5 it v ELAN M2 2 it P AU R T
K AR AT 22 Wy SO 2R e AR L, I et 240 Jf0 B L A
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I RE X AR AR AT AR IR, 30 1o 8 23 A V25 4R M
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e 1 pg/pl, LA 10 pg Fedl U I A oA v i ok R 24
SERLABORIBCR I 7 A%, BRI BT A Bk HLA SR
0 11 AR , 1T ELAELAAS BORE A R (0 240 R -, AR AR 75 5 52
BINFER I FH MBCRIET: . ORI FIREL AL 1T 4351
WA A SE TR , 70 RIS T AT 2 AL 57 A HU0 R 7 It
A A AR 2 2 I IR Ak B J A o R e A 2o
S A%, FRRLYIE 3.7 A0 TCIRAAE T, IR IF AR
I DA 240 i A AR A 552 S 0 , A LA TG A A 5 1
B AEHR 2 T A A 1 T W, U AR AR

RS EAEMX ERMBIAEITH AR ERERLENE

IR AR /) % ok SACRIR /) %
8 ~10 i 70 2 4 55
12~14 J 33 3 4 20
FHAR TR 10 HHAR TRL 5
KAR kL 70 KA AL 55
R 55 HOG 55
B ;58 18 JEHR 15

VAN 1.5% Cellulase R-10,0.5% Mecerozyme R-10; % 7%
NIAEEFF 0.40 mol/L HEREE, TK 0.45 mol/L HE&EE,
3 Zig5itie
TRE A 2 B o A 00 A0 e — )™ E A ML AL 49 70 2 2 4
Oiad R SRR SO P 3 S A% 1 R TR A 4T M R 5
A EBR, BRI A B A . R AR 12 ke il
AR R DA AR T 0 R R VR P v L VR P Ak 3
I T K HC 375 s 58 o D A S 1) 7 M B A T 0 S5 R A AR
REYFEM . HAA: P RLT4E 2K W ( Cellulase R-10) FH1ES A il
(M acerozyme R-10) R{CRIFcAE: , WV B 28 2 2H 5 43 A, A LA
®IT1E 1.5% Cellulase R-10,0.5% Mecerozyme R-10 i} 24 fi#
Feaese 40t HARMIRE R b, FoKTE 1.5% Cellulase R-10,
0.5% Mecerozyme R-10 I ZLff L LU #5845, T4 AL
TE B3 R ) — MR 0 T 1L B L T A 4 A
A gt R b AT H B RS 8 A E ], S5 R R TER T Y
H RIS 0. 40 mol/ L i I A= Joe (A Ji S s8R i o BARL,
KLAWREH 0.45 ~0. 50 mol/ L iy H 8 Bt ik Bl W 1992 48 IR 2
FEFIRCR A BRAR b figp A 3 — P i 7 SRS R R AT, SR
FERERAEAR 23 B I OO gt 15 18] 43391 LA 4 F0 6 b def:,
QSRR Ao N I DA A ) e AT el 2 W S AT, 240 e
LR E

TEBREEAL I T, PEG YR XA BRI AL IS 1 5
BRARZSARK A0, R I+ 1E 40% 23 45% WL vl
PABRAGH i O e AR, FORAE 30% AT L SRAS G e AL AL
FMRAFREE A AR B, F oK U A= SR LU 0L 57 St 2R o
TR ) WAL, EOK—RAE 16 h 5 L a2, il o
154 CHM LIGRES 48 h DL B a] LUR 2 GFP. i A 4 BHIR
A& OB AL A SR A, #R e X R ALRCRA RIS . T
HORTEXUSORLL A i i, 75 B RO AL RO, e m 2 T
PR i SR OB S Ok . AR I B AR TRk 25 T
2R O RE (Y DR 37, 1 2 5215 88 T2 A A S T S B0 ¢, P e
e B AR A B 1 A v, I ik i 45 P P W) 2 15
Je ST A TR PR (1 B (992 i 4, i S 20 I K A
BB K A s T AT AR A R B e 3 U TR
R IR 20 o o B8 B e, LA Lk DR 2055 3 1 5 B0 A
T T 545 8 I A TR % Ak o B o, PEG-Ca® ™ W 3 (T K
30% FHURIIT 40% ) BT kL DNA 4, PEG 75 G4 fL i ) 55
SERMARF AR B R
S 30k
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