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Abstract — Intergeneric hybrids formed between Aspergillus oryzae var oryzae and Penicillium verru-
culosum F-3 were obtained by nuclear transfer technique. Several auxotrophic mutants isolated
from conidio-spores of the two strains mutagenized with ultraviolet and N-methyl-N-nitrosoguani-
dine. Optimal conditions for formation of intergeneric hybrids were investigated. Frequencies of
hybrid formation by nuclear transfer were 3X 107 °~1X10 . From observation of genetic stability,
conidial size, DNA content, nuclear stain, it was suggested that their karyptypes are aneuploid.
The hybrid posses the 1.3~2.2 fold higher amylase activities than those of parental strains. It
was also revealed that some hybrids had different isozyme patterns compared to those of parental
strains by amylase activity assays.
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Table 1. List of mutant strains isolated from 4. oryzae
var oryzae and P. verruculosum F-3.

Whvsrerrerereren reerrerrer—epd
i, e

Back
mutation
frequency

Strains Phenotype Mutagen

A. oryzae var oryzae
MAV 23 Lys , Met
MAV 77 Leu , Val
MAV 102 Ala

P. verruculosum V-3

-

UV, MNNG 24X10
UV, MNNG 23x10"°¢
UV, MNNG 4.1x10 *

MPV 17 Phe ', Lys UV, MNNG 23X10°°
MPV 31 Ala , Gly~ UV, MNNG 32X10 *
MPV 69 Leu , Met MNNG 41X10 °

MPV 86 Ala , Leu UV, MNNG 24x10°°
MPV 157 Ala ", Met ", Leu UV, MNNG 11Xx10°°%
MPV 201 Ala UV, MNNG 1.7xX10 °©

Abbreviation used as follows: P]MAV; Mutant of A. ory-
zae var orvzae, MPV; Mutant of P. verruculosum F-3.
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Fig. 1. Effect of Novozym 234 concentration on the
formation of protopalsts from A. oryzae var oryzae ()
and MPV 31 (e).

The reaction was performed for 2 hrs at 30C with
gentle shaking,
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Fig. 2. Effect of concentration of different osmotic sta-
bilizer on the formation of proteplast of A. oryzae var
oryzae (1) and MPV 31 ().

The reaction was performed with 1% Novozym 234
for 2 hrs at 30C.
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Table 2. Effect of osmotic stabilizer on protoplast rege-
neration of MAV 77 and MPV 31.

Strains Osmotic stabilizer Regeneration
frequency(%)

04 M (NH,).50, 424

0.6 M (NH.S0, 53.2

04M KCI 28.3

MAV 77 0.6 M KCI 56.4

04 M MgS0O, 20.1

0.6 M MgS0, 11.4

04M NH,CI 9.1

0.6 M NH,CI 19.5

04 M (NH).S0, 26.8

0.6 M (NH,).50, 18.7

04 M KCi 36.2

MPV 31 0.6 M K(I 39.1

04 M MgSO, 21.2

0.6 M MgSO, 52.3

0.4 M NH,CI 13.4

0.6 M NH,CI 17.8
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Table 4. Genetic stability of transformants.

Transformants Genotype No. of mean colony Segregant
CM MM (%)

TAVPW 31-1 Ala” 137 82 59.6
TAVPW 31-2 Gly - 154 38 24.7
TAVPW 31-3 Gly 129 49 39.3
TAVPW 157-1 Val 111 17 153
TAVPW 157-2 Leu- 101 24 23.8
TAVPA 31-1 Ala 142 28 19.1
TAVPA 31-2 Ala” 129 51 39.5
TAVPA 157-1 Met~ 137 55 39.7
TAVPA 157-2 Ala 162 99 61.6
TAVPB 31-1 Gly 136 54 39.7
TAVPB 157-1 Met 109 10 12.9
TAVPB 157-2 Leu 123 10 7.4
TAVPB 157-3 Met " 157 98 62.4

Abbreviation used as follows: "TAVPW 31: transfor-
mant between A. oryzae var oryzae and MPV 31, TA-
VPW 157: transformant between A. oryzae var oryzae
and MPV 157, TAVPA 31: transformant between MAV
77 and MPV 31, TAVPA 157: transformant between
MAV 77 and MPV 157, TAVPB 31: transformant bet-
ween MAV 102 and MPV 31, TAVPB 157: transfor-
mant between MAV 103 and MPV 157.

Table 3. Frequencies of hybrid formation between A. oryzae var orpzae and P. vereruculosum by nuclear transfer.

Crosses frequency( > 10" %)
A. orvzae var oryzae (wild) XMPV 31 (Ala”, Gly ") (P) 3
(N) MPV 157 (Ala, Met , Leu ) (P) 2
MAV 77 (Leu , Val') XMPV 31 {(Ala™, Gly ) (P) 2
(N) MPV 157 (Ala-, Met™, Leu ) (P) 2
MAV 102 (Ala ) XMPV 31 (Ala-, Gly ) (P) 1
(N) MPV 157 (Ala-, Met ", Leu ) (P 3

(N): donor nuclei, (P): recipient protoplast
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Table 5. Conidial size and DNA content of transforma-
nts

Vorrrreeeepe e A hreremeremreererre rererer——
e e Wl

Mean conidial

Strains DNA content/

size {(jum) 10° conidia (ug)
A. oryzae var oryzae 3.2+ 0.5 12.2
MPV 31 26+ 0.7 5.7
TAVPW 31-1 4.0+ 05 13.6
TAVPW 31-2 4.0+ 0.7 14.1
TAVPW 31-3 4.2+ 0.7 15.6
TAVPW 157-1 4.0+ 0.7 11.7
TAVPW 157-2 3.3+ 0.7 12.6
TAVPA 31-1 3.5 0.7 15,1
TAVPA 31-2 33+ 05 13.7
TAVPA 157-3 4.3+ 0.7 17.7
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Fig. 3. Photography of nuclei in parental strains and their transformant

A, A. oryzae var oryzae; B, MPV 31; C, TAVPW31-2; D, TAVPW157-2: E, TAVPA31-1; F, TAVPA157-2. The bar

scale 1s 10 um and arrows indicate nuclei.
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Fig. 4 SDS-polyacwlamlde gel electrophoresns patterns
of total soluble protein in extracellular extracts of pare-
ntal strains and their transformants.

Lanes: 1, Molecular weight marker; 2, A orvzae var
oryzae; 3, MPV 31; 4, TAVPW31-1; 5, TAVPW31-2; 6,
TAVPW31-3; 7, TAVPWI157-1; 8 TAVPWI157-2; 9, TA-
VPA31-1; 10, TAVPA31-2; 11, TAVPA157-1; 12, TA-
VPA157-2; 13, TAVPB31-1; 14, TAVPB157-3.

Fig. 5. Isozyme patterns- of amylase between parental
strains and their transformants

Lanes: 1, MPV 31: 2, A. orvzae var oryzae; 3, TAVPW
31-1; 4, TAVPW31-2; 5 TAVPW31-3; 6, TAVPW157-1;
7, TAVPW157-2; 8 TAVPA31-1; 9 TAVPA31-2; 10,
TAVPA157-1.
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A niger2} A ficuum H L A A 1.6~2.2n)
Z7h=le] aneuploid °lgth= X 2(15)h= §-2bs)ed
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Table 6. Total amylase activities of transformants

Strains Amylase Protein Protein content
umts  units/mg ug/mf
A. orvzae var oryzae 6441 188.89 341
MPV 31 13.02 39.57 329
TAVPW 31-1 89.24 264.81 337
TAVPW 31-2 69.21 191.19 362
TAVPW 31-3 63.07 176.67 357
TAVPW 157-1 71.41 213.16 335
TAVPW 157-2 74.03 165.23 327
TAVPA 31-1 63.21 182.69 346
TAVPA 31-2 78.92 221.06 357
TAVPA 157-1 8147 253.80 321
TAVPA 157-2 71.12 119.78 356
TAVPB 31-1 69.48 188.29 369
TAVPB 157-3 7947 227,70 349

vl o]} 2]3lo] o2l HE-2] amylase A TS
gropH 7] 3t a3 F EFslglyed] L A
5= Table 67 7t} o] AES9] amylase AL
TAVPW31-1¢] 264.81 units/mg®. 7}4 =4 JJelyt
o vz dEeHE 176.67~253.80 units/mgE
Bt vlaj A 1.3~22802 S2¥ 73S B 4
U =3 bl FA A Ale]o] A E 9]
Frb-& warslz] 2lsted  SDS-
235 Fig 4o vlepdid=dl
R rel AASk Aleleo] gluwdxlel okalof|a] F

o) 7l gleg ok 3

.-'19

om w3k A ‘d‘ o FelEs g wwg
AabE Fig 5o el 9= amylase®] £9]& 4
W AR FAFEA el | T amylase 3HA o]
sol7h aleg AW % ek

r

2 o

3 dololl o&l] Aspergillus oryzae var oryzae2}
MPV 31 },],o],t_iq ﬁ}w‘%‘ gl 1 E 3 Amy,
lase B4 9 ESlEs FFE A Asks b
2ol UVeF MNNGO| o] F==le]d| olsl] A oryzae var
oryzae2t P verruculosum F-32] cjorg 44 Zoid
ol & 77t 394 658 FHslelow, el ¢%t
L HA sAde) A x=7HL2 pHL.8, 1.0% Novozyvm
234, 06 M KCl 12]322 &42 Aela|zke. 24]7ko &2

shodck, =k a3 A QAP 93 AEaliy e
4] 0.6 M KClolg o, {882 7+7b 56.4%, 52.3
%2 vhebgeh dldold] o HAAFEL 30X
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