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Formation and Regeneration of Protoplasts of
Taxol-Producing Endophytic Fungus Fusarium maire
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Abstract A fast and reliable method to obtain protoplasts from Fusarium maire which could produce taxol
was reported. After 2 days of still culture and 2 days of shaking-culture at 25 °C  the mycelials was
treated with a combination of lywallzyme 3 mg/dL  snailase 2.5 mg/dL  lysozyme 1 mg/dL and
cellulase 0.5 mg/dL in pH 5 and 0.6 mol/L KCI used as the osmotic stabilizer. The high protoplast
yield of 3.2 x107/mL was obtained in 4 h at 32 °C. The conditions of protoplast regeneration were also
investigated. The protoplasts were purified and regenerated on the solid YCM at 25 C  using 0. 6 mol/L
sucrose as the osmotic stabilizer. A high regeneration rate was reached at 8.9%.
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Taxol
Schiff 1992
FDA
2
1993 Stierle A Strobel
GA®* LiJY®
6 7
2003
Fusarium maire 20
~30pg/L
1
1.1
1.1.1 Fu-
sarium maire yl117
1.1.2
PDA 200 g
20 g 20 g
1L pH
A CM MgS0O, 0.5 ¢
KH,P0,0.5 ¢ K,HPO, 1 ¢ 20 g 2
g 2 ¢ 20 ¢ 1L pH B
C
7¢g/ L D SMY
10 g 10 g 4
g 20 g 1L pH
A PDA 200 g
20 g 1L pH
B YCM CM
S5gL C
MCM CM 10
ml/L 4 mg MgSO, 1 mg Cu-
SO,- 5H,0 7 mg MnCl,- 4H,0 10 mg FeSO, -
7H,0 D BSM 20 g
3 ¢ MgSO, 0.5 ¢ KH,PO, 0.5 ¢ 1
L pH
1.1.3 Lywallzyme
Cellulase Snailase Lysozyme

0.45 pm
1.1.4 0.6 mol/L NaCl 0.6 mol/
L KClI 0. 6 mol/L 0.6 mol/L
1.2
1.2.1
25 C 300 mL
50 mL 2d 180 r/min 2~3
d 5 000 r/min
20 min
1.2.2 0.25 ¢ 1 mL
0.5
4 000 r/min
10 min
1.2.3
5 mmol/L. CaCl,- H, 0
12 2
1
25 C 3~5d
2
5 mL 25 C 3~5d
30 min
CM
/% =
- X
ml, x a0
2
2.1
2.1.1 1h
la 2~
3h 1b
le
4~5h
10" /mL
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mg/dL 1.5 mg/dL 0.5 mg/dL
3.7 x 107
/mL
2
s L b Tab.2 Effect of the combination of various enzymes on
T protoplast yield
/ / / /
mg/ mg/ mg/ mg/ /
dL dL dL dL x10° /mL
1 12 1 1.5 11 10.5 0.24
: 2 12 22 2 1.5 21 3.3
C
: 3 12 325 32 3 1.5 5.6
. . 4 225 115 21.5 3 1.5 11
1 Fusarium maire
Fig.1 Isolation of Fusarium maire protoplast > 225 22 32 1o.5 15
6 225 325 11 21 18
2.1.2
7 33 1 1.5 32 21 16
8 33 22 11 3 1.5 21
9 33 325 21.5 10.5 27
Fusarium maire — PDA T, 914 2724 39.24  42.24
MCM T, 44 39.3  41.3 37.3
1 T, 64 50.6  36.6 37.6
PDA X, 3.05 9. 08 13. 08 14. 08
X, 14. 67 13.10 13.77 12.43
1 X, 21.33 16. 87 12.20 12.53
Tab.1 Effect of media on protoplast yield R 1829 7.79 1.57 1.65
x10°  /mL 2.1.5
9
PDA 28 +2.9
BSM 25 £33 2d 180 r/min 2~3d
YCM 7+0.8 3
Vel 12+0.6 2 d 180 t/min 2 d
2.1.3
3
Tab.3 Effect of incubating time on protoplast yield
812 0.5%
. 24d /d / x10° /mL
30 min
1 1 2.5+0.6
2.1.4 2 32:5.1
3 18 £3.5
s 19 3°
2 4
0.6 mol/L

3 mg/dL 3 2 0. 6mol/L
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KCl  Fusarium maire 4~5h 5
4 h
5
:?‘ Tab.5 Effect of digesting time on protoplast yield
% = HC1
~ /h / x10° /mL
- ke MgSD, "
s 2 3+1.3
o ~M—Sucrose =
L) 3 5+2.8
# —¥—Hennitel
= 4 28 +£3.3
5 25 +4.1
6 23 +£5.0
Fig.2 Effects of osmotic stabilizers on protoplast yield 2.2
2.1.7 pH pH
pH
3 8
pH 5 2.2.1
&
X
~ 4
-
4. 6 YCM
£ o
H 6
i
Tab.6 Effects of media on the regeneration of protoplast
HEm /%
3 pH PDA 6.1+2.1
Fig.3 Effects of pH value on protoplast yield CM 7.2+2.2
2.1.8 YCM 7.8+1.0
SMY 5.0+0.6
2.2.2
20 ~40 C * " 25 28 32 0.6
3¢ 4 2% mol/L KCl NaCl MgSO, 5
7

4 . )
Fusarium maire

Tab.4 Effect of digesting temperature on protoplast yield

/C / x10° /mL 7
Tab.7 Effects of osmotic stabilizers on the regeneration

25 12£2.0 rate of protoplast
2 22 2.
8 + 7 /%
32 31£3.3 KCl 7.6+2.4
35 26 £2.1 NaCl 5.5%£1.8
MgSO 7.2+3.0
2.1.9 o :
Sucrose 8.4+1.9
Mannitol 8.1+1.7

§ 2.2.3
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! YCM 8.9%
0.5%
Fusarium maire 8
10
8
Tab.8 Effects of layers on the regeneration rate of proto-
plast
/%
1 8.22.1 3 mg/dL
2.5 meg/dL 1 dL 0.5 mg/dL
2 8.9+3.0 e me/ me
3.2x10"  /mL
3
Fusarium maire 0. 6mol/L. MgSO,
12 KC1
Fusartum maire 8

2d 180 r/min 2d YCM CM
0.6 mol/L.  KCI pH 5 3 mg/
dL 2.5 mg/dL 1 mg/dL
0.5 mg/dL 32 C 4 h

3.2x10" /mL

5 mmol/L CaCl,- H,0
25 C 0.6 mol/L

1  Wani M C Taylor HL Wall M E et al. Plant antitumor agents VI The isolation and structure of taxol a novel antilekemic
and antitumor agent from Taxus brevifolia ] . J Am Chem Soc 1971 93 2325 -2327.

J. 2003 43 4 534 -538.

Stierle A Strobel G Stierle D. Taxol and taxant production by Taxomyces andreanae an endophytic fungus of pacific yew J .

Science 1993 260 9 214 -216.

4 Strobel G A. ness WM Ford E et al. Taxol from fungal endophytes and the issue of biodiversity J . Journal of Industrial

Microbiology 1996 17 417 -423.

5 LiJY Strobel G Sidhu R et al. Endophytic taxol-producing fungi from bald cypress taxodium distichum J . Microbiology

1996 142 2223 -2226.

6

7

8 M.

9 . 9101 12

10 . I
11

J . 1994 13 4 314 -316.
2001 21 1 18 -19 32.
1997 335 -344.
J. 1993 14 1 9 -14.
2003 23 3 18 -19 23.
J . 2001 7 4 375-381.

12 Peberdy J F. Fungal protoplast isolation reversion and fusion J . Ann Rev Microbiol 1979 33 21 -39.



