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Preliminary Study on the Isolation of Mature Pollen Protoplasts in ‘Fuji’
Apple

ZHANG Ning, LI Wei, GU Zhao-yu, CHEN Qiu-ju, DUAN Xu-wei, YANG Qing, and LI Tian-zhong"
(College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract: Little information is available about the research on plant pollen protoplasts, especially the
isolation of apple pollen protoplasts. In this study, the protoplasts from mature pollen of Malus x
domestica Borkh. ‘Fuji’ by the method of germination-enzymatic treatment’ were isolated. To screen the
most effective condition of isolation, some key factors were analyzed. The results indicated that: The
isolation percentage was up to 6.83% when the pollens germinating for 45 min and then treated with mixed
enzyme solution including 1% Cellulase Onozuka R-10, 1% Macerozyme R-10 and 18% Mannitol for 6 h.
The cell walls of isolated protoplasts were degraded entirely according to the examination of 0.1%
calcoflower white staining. 0.01% fluorescein diacetate (FDA) staining indicated the protoplasts were
viable. Therefore, the proroplasts can be used for further research.
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Table 2  Effects of different enzyme composition on protoplasts isolation

TUERTE/ Y% T/ % ek % AE A TS IX B Y
Cellulase Onozuka R-10  Macerozyme R-10 Number of observed pollen Number of pollen protoplasts Isolation percentage
0.5 0.5 615 11 1.79+0.04 ¢
0.5 1.0 574 22 3.83+0.72¢
0.5 1.5 587 26 443+0.13b
1.0 0.5 535 14 2.62+0.03d
1.0 1.0 526 31 589+0.11a
1.0 1.5 527 10 1.90 £0.09 e
1.5 0.5 581 11 1.89+0.17 ¢
1.5 1.0 562 26 4630210
1.5 1.5 567 8 141+£045¢

e FSEHEA RN FRERIRTE P < 0.05 K TFEREE. T

Note: Values followed by the different letters in a column are significantly different (P < 0.05) . The same below.
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Fig. 1 The Isolation of Pollen Protoplasts
A: Protoplast fragments; B: Stained pollen; C: Releasing protoplast; D: Completely released protoplast; E: Serious plasmolysis pollen;
F: Pollen germinated 0.75 h; G: Triangular pollen after enzymolysis; H: Viable sub-protoplasts tested by FDA (dark field);
I: Sub-protoplasts after 8 h static isolation: J: Sub-protoplasts after 5 h oscillating isolation; K: Releasing sub-protoplast;
L: Viable protoplast tested by FDA (dark field) .
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Fig. 2 Effect of different osmoticums and its concentrations on pollen protoplast isolation
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Table 3 Effect of germination duration on isolation of pollen protoplasts

i 2 1Al /h WETEAEL TEK: )54 T4 Pollen protoplast WV J5UA4: 4 Sub-protoplast

Duration of Number of observed B LB Y B LB R Y%
germination pollen Number Isolation percentage Number Isolation percentage
0.25 527 15 2.84+0.14 f 25 4.74+£0.18 ¢

0.50 556 25 4.50+0.09 d 93 16.73+1.24b

0.75 583 40 6.69+0.23a 110 18.87+1.03b

1.00 574 34 592+0.26b 122 21.25+0.52 ab
1.50 558 30 538+0.24¢ 146 26.16+1.25a

2.00 580 21 3.62+0.19¢ 151 26.03+£227a

2.50 573 16 2.79+0.25f 151 26.35+0.99a

2.4 FEEGHET R B TEH R E RIK S E R0

FIHA A 0.75 h (IAERS , 76 1%£THERMEA 1% 2 AT RE IR A B 1, F 18% T e ie i 1B iE Ik,
FE R 6 h INAEk S5 A ™ S ds oK, 70 BEACRON 6.83%:; BIL 6 h, ek JsUE R I ) B AR
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Table 4 Effects of different methods and time of enzyme dissolve on protoplasts isolation

At 77 X it fift o 1) /h JRAE AR 23 B A% Y% SR A BB %
Methods of enzyme dissolve  Time of enzyme dissolve Isolation percentage of protoplasts Isolation percentage of sub-protoplasts
HE 1 0.70+0.08 h 998+ 1.45d
Static 2 2.18+020¢ 1942+ 1.76 ¢
3 2.63+027f 23.12+198¢
4 473+041d 2329+1.84c¢
5 5924+0.15b 25.00=1.21c¢
6 6.83+0.91 a 31.33+£1.59b
7 528+0.33¢ 32.75+0.12b
8 424+0.17 ¢ 40.59+2.03a
R 1 0.96+0.08 ¢ 2936+ 1.06 a
Shake 2 2.10+0.16 be 30.49+023a
3 2.66 £ 0.98 abc 28.90+2.76 a
4 3.23+1.22ab 29.96+1.79 a
5 3.79 +1.89 ab 28.57+2.83a
6 465+092a 29.46+2.43a
7 3.95+1.81 ab 3031244 a
8 3.40+0.18 ab 30.62+2.82a
3 g
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