LB IR RIS ¥ —$E No.1 1994 57

RLEB R 0D 2 BORPEZ AR D B

REW < tHESE - AAH)IIKRE - PIIIEZ

Isolation of auxotrophic mutants of Monascus species(beni koji fungi)

Koji NacasHiMA, Takayuki IKEDA, Daisuke YASOKAWA,
and Ryoji NAKAGAWA

Protoplast fusion and recombinant DNA technologies have become important tools for the

breeding of fungi. In order to apply protoplast fusion to the breeding of Monascus species(beni koji

fungi), we attempted to isolate auxotrophic mutants of this fungi. We prepared rice koji using each of

the 8 strains of the Monascus species, and measured amounts of N-acetylglucosamine, protease activity

and two kinds of amylase activity in each koji sample. From this result, three strains, M. anka IFO4478,
M. pilosus IFO4480 and M. purpureus AHU9451, were selected as the parent strain for protoplast fusion.

The conidia from these strains were treated with UV and screened for mutants. Consequently, auxotro-
phic mutants were obtained in an efficiency of about 1% ; 7 mutants were obtained from M. anka, 1

from M. pilosus and 4 from M. purpureus. Five of the 7 mutants of M. anka were adenine-requiring. The

mutant of M. pilosus was biotin-requiring. Three of the mutants of M. purpureus required nicotinic acid,

leucine or p-aminobenzoic acid, respectively, for growth.
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Table 1 Enzyme activity in each rice koji pre-
pared using eight strains of Monascus
species.

Strains Exp.No. GlcNAc  2-Amylase Glucoamylase Acid-protease
(ug/g koji) (U/g kofi)  (U/g koji)  (U/g koji)
M.anka 1 837 16.2 >64.4 376
IFO4478 2 1334 16.2 >82.4 265
M. ptlosus 1 77 N.D. 19.4 1339
1F04480 2 86 N.D. 19.4 544
M.pubigerus 1 46 1.3 7.4 669
IF04521 2 74 N.D. 10.4 491
M.vitreus 1 90 N.D. 28.6 897
1F04532 2 177 N.D. 24.8 612
M. vitreus 1 27 N.D. 0.7 43
IFQ7537 2 17 N.D. 1.1 21
M.paxi 1 15 N.D. N.D. 124
IF08201 2 23 N.D. 1.4 40
M.ruber 1 16 N.D. 0.2 65
IF09203 2 18 N.D. 0.2 23
M. purpureus 1 68 N.D. 8.9 1182
AHU9451 2 114 N.D. 7.2 684

Abbreviations : GlcNAc,
units; N.D., not detected

N-acetylglucosamine ; U,
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Fig. 1 Relationship between UV-irradiation time

and survival rate of conidia.
Conidia from M.anka 1FO04478(C1), M.pilosus
IF04480(), M.purpurens AHU9451(0O) were treat-
ed with UV for indicated time, and cultured on PD
agar plate.
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90 AR L 7. % OFER, M. anka T 7T¥, M. pilosus
T1¥E, M. purpureus TAKOERBKERZE, IhoX
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72z, 208 D7 = /8, TEOES I VBLU 1D
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s, IhoDfEERR Table 22k LTz, M. anka
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RERER>TWSOROPEKDOEINSE EIST
H5,FOMD 2ROV TIREEREITHTSH 3,
M. anka 8e—2 13 Cz+ABHITIREFT T 5235, Cz+
ABIUVCz+BREMTIREET L2 (Table 2 2H) 2
s, BRORBREBERT 2ERKEFZ oM,
M. pilosus D—HRIZEA F L ERETH -7, M. pur-
pureus T, = F >, uA > rBLUp—7T I /%
BEBERMEOEREBBZNTh—HTO/L . B
D— ROV TRTIETH S, BIEE T2 Monascus &
DOFRBERUETERNEBICEL TE2»0HERD S
9, M. pilosus R M. purpureus \ZE L T OEE 1375\,
202 EEONBEOERKIISHROBMETEO LKL
Lo EBbh A,

Monascus B IIHIFIY D EROK E & DD TY, HHEER
BAE2Er L3R THD EF 2z oNTys, EBICIE
1 REBEORFETERKEB/L LB TER, ChidE

Table 2 Determination of nutrient require-
ments of putative auxotrophic
mutants.

Strains PD Cz (CztAB Cz+A Cz+B  Phenotype
M.anka + + + + + prototroph
Te-4 + - - - - ?

8a-3 + - + - + ade
8b-5 + - + — + ade
8e-2 + - + - - ?

9a-2 + — + - + ade
9a-4 + - + - + ade
9e-2 + — + — + ade
M.pilosus + + + + + prototroph
la-2 + — + - + bio

M. purpureus + + + + + prototroph
2e-1 + — + - + nia
2e-5 + - + + = len
7a-5 + - - - - ?
12e-3 + - + — + paba

Each strain was cultured on an agar plate of potato-
dextrose medium(PD), Czapek medium(Cz), Cz sup-
plemented with twenty amino acids(A)-Ala, Arg, Asn,
Asp, Cys, Glu, Gln, Gly, His, Ile, Leu, Lys, Met, Phe, Pro,
Ser, Thr, Trp, Tyr, Val (all at 20ug/mé ) ; and/or seven
vitamins plus a nucleic acid base(B)-biotin (at 0.1xzg/m
#), p-aminobenzoic acid (at 0.25ug/méf), folic acid,
nicotinic acid, piridoxine-HCl(all at I1xg/méf),
pantothenate-Ca(at 2ug/mé ), thiamine-HCl(at 10xg/m
¢), adenine (at 67.5ug/mé). To identify nutrient
requirements, these mutants were cultured on a Cz agar
plate with each supplement (date not shown).
Abbreviations : ade, adenine-requiring ; bio, biotin-
requiring ; #néa, nicotinic acid-requiring ; lex, leucine-
requiring ; paba, p-aminobenzoic acid-requiring.
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BHERIGT WD D 2B EED O —K T DA THRE & 1ERY
L, BhoOERESE & GicNAc 2% 81E L 7z (Table 3).
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Table 3 Enzyme activity in rice koji prepared
using mutant or parent strain.

Strains GlcNAc  a-Amylase  Glucoamylase Acid-protease
(ug/g koji) (U/g koji) (U/g koji) (U/g koji)
M.anka 1250 29.3 889 500
8b-5 498 10.8 71 170
M. pilosus 138 N.D. 34 1098
la-2 162 N.D. 32 1313
M.purpureus 234 N.D. 15 1278
2e-5 200 N.D. 20 985

Abbreviations : see Table 1.
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IFO4480 3 & UF M. purpureus AHU9451 2 FATS, T h
SOWEDSMTFRSHL, LRNHEL -2, TEKD
ER BTl ol, M. anka TTHR, M. pilosus T 1%k,
M. purpureus T ARORRKEE1B/2, M. anka D THED
SHELBRIETT=VERMETHY, M pilosus D—HRIZ
A FUBERETH -T2, M. purbureus T, =aF

1)
2)
3)
4)

5)

6)

7)

8)

9)

B, 04y >BLUp—7 3/ REEREREOL R
nzhEFh—HFT o/,

X 73

EHE B REE L T, 43, 544(1985),

fr EE D HABESEH S, 38, 28(1975).
ENDO, A.: J. Antibiotics, 33, 334(1980).

T BN TSR - HAEA - s - Bl
TR B E— - IR BRRRTEESEE,
39, 790(1992).

FIFEFHH « R K - BIIEE - FIIKFH - NE
BIRERAG LEABFHFTRE, 18,
66 (1990).

KivoHARA, H.,, WATANABE, T, IMAL J., TAKIZ-
Awa, N., Hartrta, T. Nacgao, K. and
YAMAMOTO,A. . Appl. Microbiol.
33, 671(1990).

BHARE - KIGE " | HEBRZ ¥ SHEEY
&, p.142, filE(1993).

MIRER  BENEAN Y R 7y 7, /INEEHE S
(MAEHE, T, p.207(1988).

AREBst « FRFEA - HPFIE - ERHHRT - H
L+ #EefN B-E Bl HEEEHSEE
82, 130(1987).

Biotechnol .,




