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Studies on the Breeding of High Lovastatin-Producing Strains by
Fusion of Inactivated Protoplasts from Aspergillus terreus
and Monascus anka

LI Gui-hang, ZHU Bi~-yun, LI Hao-ming"™

(School of Life Science and Biopharmacology, Guangdong Pharmaceutical University, Guangzhou 510006, China)

Abstract: In order to isolate a high lovastatin-producing Monascus strains, protoplast fusion
technology was introduced in this manuscript. The protoplasts of Aspergillus terreus and
Monascus anka was prepared under 5 hour and 3. 5 hour enzymolysis, respectively, by mixed
enzymes (0. 5% lysozyme +0. 3% Cellulase +0. 3% snail enzyme) and then inactive by ultra-
violet irradiation(20 W, 30 cm)for 5 min and 4 min, respectively and mixed with PEG(30%
PEG,0. 05mol/L CaCl,,0. 05 mol/L glycine). 27 high lovastatin— producing strains were ob-
tained from 187 fusants. Seven of them exhibited more than twice the yield of the original
Monascus strain.
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1.1
(Aspergillus terrus) CCTCC AF93208.;
; (Monascus
anka)CICC 5031 .
1.2
1.2.1
(PDA) ; :

50 g/L, 10 g/L, 20 g/L,CaCO; 1
g/L,pH 7.2~ 17 5; 0. 6 mol/L
NaCl PDA .
L22

(PDA) ; :
100 g/L, 5¢/L,(NH,»,SO, 2 5 g/L,
5 g/L,CaCO; 1 g/L, MgSO, + 7TH,0 1 g/
L.pH 6 5; 0. 6 mol/L NaCl
PDA o

.23 o
L24 4 °C

L25 N
40
mL 250 mL ,30 C.150 r/min
1.3 HPLC
; R ., Waters2695/2996
: waters2695 , waters2996 s
Empower . : Dikma Diamonsil C18
(4 6 mm X 250 mm; 5 m), . 18 mmol/L
H,PO, - (Viso, 2V =20 80).
:237 nm, :10 pL, :30 C,
1. 0 mL/min, 1. 0 mL , 4 0 mL
,30 C,150 r/min 3 h,5 000 g
15 min, , 022 pm
HPLC sl
14
5000 g 10 min,
70% . Asos om 3 . ,
70% 2 h, .
Aso5 mm 3 S
=( A 505 nm+ As05 am ) X
/ ()
L5 .
L51 :0. 6 mol/L. NaCl,

0. 2 mol/L pH 5. 8 ;

. H

R-10. ;
: MBCHEM ; :
0.5% +0. 3% +0.3% .
PBS o 30% PEG 6 000;
0. 05 mol/L CaCl, , 0. 05 mol/L,
1.5 2
3d , 30 C,
. 30 C 3 d,
(%) =( -
) X100/ s
L5853 1 mL
, 20 W s 30

@ Journai of Food Sciénce and Biotechnoiogy Vol.31 No.2 2012



cm, 1,2.3.4.5 min, .30 C 5d,
100 L . 30 C 1.7
5d, o s 15 d,
L6 ,
2 mL ( 106/ s N
ml), 20 W ) 30 cm, 4 min .
. 2 mL ( 10°
/mL), 20 W . 30 cm., 5 4 RS AT
min . 2.1 /
,2 000 r/min 5 min, R
L 5mL ( 30% PEG6 000,0. 05 . ,
mol/L CaCl,,0. 05 mol/L ),30 C 15 ,
min, 100 L , i
1

Tab.1 Effect enzymolysis time on formation rate and regeneration rate of protoplast from Monascus anka and Aspergillus terreus

__

1. 76 1. 04X 10° 1. 83 3 2. 5X10°
1. 83 1. 28X10° 1. 63 4 6. 0X10°
1. 62 1. 36X10° 1. 51 5 7. 5X10°
1. 53 1. 88X10° 115 6 6. 5X10°

1 ; , , ,
, 5h . , ,

7.5X10°  /mL, ,
’ o ’ [9]9
, o
3.5 h, 1 , L5 h,
50 h, , ;
N o 2.5 h, o

N N o 35h , N

(b) (©) (d)
a. 1. 5 h,b 2. 5 h;C. 3. 5 h,d
1 (40X)

Fig. 1 Formation process of Monascus protoplasts
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a. lh;b. 31’1;(:. Sh;d.
2 (40X)
Fig.2 Formation process of Aspergillus terreus protoplasts

2 , 1h, 2
. 3 h s s Tab.2 Relation between ultraviolet irradiation time and fatality
. 5h -—
’ ’ 1 99. 77 97. 44
° 2 99. 93 98 51
22 / 3 99. 99 99, 32
N 4 100 99. 73
o ) 5 100 100
’ 23
N 9
2 , 4 min, , PEG
5 min, 100%, Ca2t ’ ,
° PEG o
’ 187 ( FO1-F187),
’30% PEG o
. , 3 27
15 min, ’ 7
' ’ . 3 .
3

Tab.3 Lovastatin production and the colour value of fusants

665. 16 180. 23 4. 25 313. 18 31 94
F75 651. 62 174. 53 4. 53 F16 301. 44 27. 00 9. 74
F58 635. 38 167. 69 4. 10 Fo7 299. 64 26. 24 7. 77
F28 594. 77 150. 58 3. 95 F55 294. 22 23. 96 7. 34
F52 564. 98 138 03 4. 26 Fol 289. 71 22. 06 9. 91
F37 523. 47 120. 54 3. 49 F17 284. 30 19. 78 6. 75
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F31 379. 06 59. 70 6. 32 F34 278. 88 17. 49 7. 20
F41 361 91 52, 47 12. 93 F02 277. 08 16. 73 7. 30
F82 353, 79 49, 05 7. 00 F26 274. 37 15. 59 8 07
F23 344, 77 45, 25 5 75 F45 273, 47 15. 21 11. 38
F12 321 30 35. 36 11. 29 F14 264. 25 11 33 5. 07
F59 321. 30 35. 36 8 40 Fo8 253, 54 6. 82 6. 99
F61 319, 49 34, 60 8 31 237, 36 - 19. 86
F64 314. 98 32, 70 8 49 830, 14 - -
2.4 52. 47%,
, 15%; 507  Fl4
( 15 59%) F26 11. 33%,
( 150, 58%) . ,
F28 o ,
3. 4 , F26 F28 , o
’ F28; r L amm
,F28 F26, 600
5[ 2 500
g
—— 4T = 400+
201 - F26 =
—— F28 g 300
S5t ®
& T 200
10 100
WL I 1 I
5t 1 5 10 15
K FEmt ld
0 1 1 J
1 5 10 15 4 F26.F28
Hi 37 1 ll/d Fig. 4 Lovastatin production of Monascus, F26, and F28
3 F26 .F28 ’
Fig.3 Pigment production of Monascus, ¥26, and F28 7 ’
PDA ,
s [9,10] . s s
b
s 3 PEG ;
, ( o
A A), ’
’ 1) F41 . o
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