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Establishment of the cotyledon protoplast transient expression
system of Ammopiptanthus mongolicus and subcellular
localization of the AmMDREB1 protein

Nan Di-Na, Xue Min, Tang Kuan-Gang, Ren Mei-Yan, Wang Mao-Yan*

( College of Life Sciences, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract. Using young cotyledons of Ammopiptanthus mongolicus ( Maxim. ex Kom.) Cheng
f. seedlings as donor material, the technical system for the isolation, purification, and transient
expression of the cotyledon protoplasts was studied. Results showed that the optimal enzyme
solution for the protoplast isolation was CPW solution + 3.0% cellulase R-10 + 0.5%
macerozyme R-10 + 0.3% hemicellulose + 9.0% mannitol ( pH5.8), and the optimal
enzymolysis conditions were gentle shaking of the enzyme solution containing cotyledon
tissues at 40 r/min in the dark for 14 h at room temperature. Using the W5 solution as a
washing solution, the enzymatic hydrolysate was diluted and filtered, with the filtrate then
centrifuged at 4°C and 700 r/min for 5 min. The purified protoplast yield was approximately
2.50 x 10° cells/g and the protoplast viability reached 90%. Using the PEG-mediated method,
the protoplasts were successfully transformed with plant transient expression vector pBI-GFP
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and the transformation efficiency was 50.8%. Moreover, using the established protoplast
transient expression system, a dehydration-responsive transcription factor of A. mongolicus,

namely AMDREB1, was found in the nucleus.

Key words: Ammopiptanthus mongolicus; Protoplast; Transient expression; DREB transcription

factor; Subcellular localization
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) MgSO, - 7H,0. 2.5 mg/L i Fe, (SO, ), - 6H,0.
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Table 1 Effect of enzyme combinations on the yield and viability of protoplasts isolated from Ammopiptanthus
mongolicus cotyledons
N 21 YL BTG LY s 7]
Eny me‘cror‘:bination Cellulase Macerozyme Hemicellulase Yield Viability

4 (%) (%) (%) (x 10° cells/g) (%)
1 2.5 0.5 0.3 0.44 69.5
2 2.5 1.0 0.6 0.54 63.0
3 3.0 0.5 0.3 2.10 91.0
4 3.0 1.0 0.6 1.94 87.0
5 3.5 0.5 0.3 1.40 85.0
6 35 1.0 0.6 0.75 73.6

WHBIE R, AFREAERE T b A BRR 52
J5, HE DR R ek B AT T, SRR,
U EEEER S 9%, J5 A B oS B e,
o 2.87 x 10° cells/g, 1% 7Jik%]90.0% (£ 2) .
I, Q%R H 85 B2 Vb 2 75 1 I AR o 44 73 25 il
AT B B 35 R R T RV B
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Table 2  Effect of mannitol concentrations on the yield

and viability of protoplasts isolated from
A. mongolicus cotyledons

R i LW
Mannitol Yield Viability
(%) (x 108 cells/g) (%)
8 0.58 64.6
9 2.87 90.0
10 1.48 89.5
11 1.22 86.0
12 0.74 85.5

2.1.3 FgfR R M H AT E

TE RIS B0 250, RO IS [RD % T S A
Jo AR P 7 e TG A B e S O B 4
RERH, BfR 8 h e, A8 A TR E B ok
i 10 ~ 12 h Ja, e B I A= o 4 0 %k B 39
Z; Wff 14 h e, AR iR, 55 2.24 x
10° cells/g; ME# 16 ~ 18 h &, JEAE KD 240
&, R BEEAR(R 3) . RN, AR BRI )
R —E s, EIEREH 10 ~ 14 h JFIE
B, HAE 14 h JEis 8l s {H 90.4%, A
MR (£ 3) . WL, 14 h BYA&F i E4
JOAAR 43 B A T R I TA S [
2.1.4 S@SUBHEOEE

WFST B0, Tl AF S 17 45 SR 0 200 I I 25 o3 il
RO AN 7 S5 2% B, DURS o] BB 3RAS K 4l
JE s WA A, AWESE R ] W5 IS AR
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Table 3 Effect of enzymolysis time on the yield
and viability of protoplasts isolated from
A. mongolicus cotyledons

it fige B[] FohE W
Digestion time Yield Viability
(h) (x 108 cells/g) (%)
10 1.05 61.7
12 1.46 72.4
14 2.24 90.4
16 1.48 72.9
18 1.45 57.9

KBRS O UL X R ) A T 4liAk RS
# 700, 800 r/min M LifLRCR AT T iR, WAL
iR, 700 r/min BsF 4l Ak 4 v i 4B R R/
JFAEFR R4 1 800 r/min Bf A R Az B A = N
2.65 x 10° cells/g, #J>N 800 r/min i} (1.46 x
10° cells/g) 9 2 fi5, Bk, 700 r/min B b4 5
JEAE SR 53 B 0 R 2l AR R A

A LRSI, AR BV A
T A i R A ARSI A I E AR IR R . (1) BRI
FIZHE . CPW ¥AK + 3.0%4 4k % R-10 + 0.5%
BIMrEE R-10 + 0.3% 41 4k Z il + 9% H #& B,
pH5.8; (2) FEfE A< 1. =i, #O%, 40 r/min 32
& 14 h; (3) BEEDIRI 4Lk, W5 I IR W,
200 HJE e M itik, 4°C. 700 r/min .0 5 min,
FKH MMG ¥ i 58 R 2R TR Ui E, & Frk b
FH o RHZHE A & 00 R A B A ™= 8 25 R 2.50 x
10° cells/g, 1 S1mIik 90% (&l 1),
2.2 WEBFWHARLEREERRREERNEL

ARWFFELL 2.1 Hr 43 ali Ak i SR A R R R A2
&, LI K35 48044 pBI-GFP ik DNA £
H#r DNA, FIH PEG M- ikt 155 b e, 455
WIR, 29 50.8% M 5 AL BUARTE 488 nm kLT &
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A. A. mongolicus seedlings; B: Purified protoplasts; C. Protoplasts stained by FDA.
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Fig. 1 Isolation and viability tests of A. mongolicus cotyledon protoplasts

sk, RO PRI, Wi
BRI RIS R O T
2.3 %% AmDREB1 & & YL 40 Bl 7E iz

FET PR IC Y AL BRI FRA A R Y 3222
7 A B ARE I s - = W R A U VAR
AMDREB 1/ 4% S5 %8 75 1if W 5 B A5 2] 1 V0 4 5
SRR, B THEY DREB # 5 K 1 42 % i
U, G AE A e 336 J5 DR A i Rl R AR
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KA ZEXT AmDREB1 £ [ 19 7 20 i % A i 47 T K
W, 55 F o W E# T BE e R 8 & Kk pBI-
AmMDREB1-GFP, £ % PCR Kl A5k DNA fiff
VIS e 3045 T ARG B B9 51, RN
ANII(E 2) , FEHBCUL TR DNA J5, &g 2.1
PeAk i Iy 1k il 28 10 4 b R AR AR, A
PEG ik X Hilb 4756 Ak, 9300 B O£ 45 1 1B
TN, 252 1% i A AR AT DL gk A SO (E S R
LTz (K 3. B, D), A% 24k pBI-
GFP A J5 Az BT A b & 68,5 ' 3 A1 T3 4> 4 i
(KI3:. A, C), WFsxas %M, AmDREBT & H
OYARTANMAZ Y, ASHIESE i g Sy 1) JR R S R R

1 M B

bp
5000
bp
750
500

A: W% PCR; 1. PCR ™4, B: BK.EGEY]; 1. MgYI™
¥, M. DNA marker,

A. Colony PCR; 1. PCR products. B: Plasmid enzyme
digestion; 1. Digestion products. M. DNA marker.

B 2 Z|ZH#F K pBI-AmDREB1-GFP % PCR
il (A) 5RHEETI4E (B)
Fig. 2 Confirmation of the recombinant vector pBI-
AmDREB1-GFP by colony PCR (A) and
restriction analysis (B)

Dark field  Bright field Merged field Dark field Bright field Merged field

A, C: G5y B BT AN 3 Py T 263k GFP IR AE A B
D: Zrl A ms AT A 3 A LT T 3235 AmDREB1-GFP 1y J5i A4
itk

A, C. Protoplasts expressing GFP in the dark field (A) and
three fields (C), respectively; B, D. Protoplasts expressing
AmMDREB1-GFP in the dark field (B) and three fields (D),
respectively.

3 GFP %1 AmDREB1-GFP EH&ED %
BFH R ERE A ENM
Fig. 3 Subcellular localization of GFP and AmDREB1-
GFP proteins in A. mongolicus cotyledon protoplasts
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