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Fig. 1. Effect of Novozym 234 concentration on the formation
of protoplasts from A. niger (O) and P. chrysogenum (@®). The
reaction was performed for 2 hrs at 30 “C with gentle shaking.
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Fig. 2. Effect of different osmotic stabilizers on the protoplast
formation from A. niger (3) and P. chrysogenum (m ). The reac-
tion was performed with 1% Novozym 234 for 2 hrs at 30 °C
with gentle shaking.
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Fig. 3. Effect of digestion time on the formation of protoplast
from A. niger (0) and P. chrysogenum (®). The reaction was
performed with 1% Novozym 234 at 30 °C with gentle shaking.
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Fig. 4. Effect of pH on the formation of protoplast from A. niger

and P. chrysogenum. Reaction was performed with 1% No-
vozyme 234 and 0.6 M KCI at 30°C.
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Table 1. Effect of osmotic stabilizer on protoplast regeneration
of A. niger and P. chrysogenum

Regeneration frequency(%)

Osmotic stabilizer

A. niger P. chrysogenum

0.4 M (NH,),S0, 42.4 26.8
0.6 M (NH,),S0, 53.2 1%.7
0.4 M KCI 283 36.2
0.6 M KCl 56.4 39,1
04 M MgSO, 20.1 212
0.6 M MgSO, 1.4 523
0.4 M NH,CI 9.1 13.4
0.6 M NH.CI 19.5 17.8

Fig. 5. Regeneration process from protoplast of A. aiger in
RCM medium. Bar equals 10 um. A, Pyriformed from protoplast
after 6 hr; B, Formation of yeast-like form and aberrant tube aft-
er 8 hr; C, Normal hypha developed fram the contrary site of a-

berrant tube; D, Well-developed hypha after 24 hr; E.
mycelium after 30 hr.
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Table 2. Frequencies of hybrid formation between A. niger and
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Table 4. Conidial size and DNA content of transformants

P. chrysogenum by nuclear transfer

Mean conidial

DNA content/

Crosses Frequencies(x 10 %) Strains size(um) 107 conidia(ug)
A. niger (wild)x P. chrysogenum (Tyr ) 31 A. niger 6.91+0.3 1.69
N) (P) 13 {(Prototroph) 35402 1.17
38 P. chrysogenum 6.8+£0.2 1.45
10 (Tyr ) 7.3+0.5 2.31
19 HAPC-36 7.5+0.3 1.37
(N): donor nuclei, (P): recipient protoplast. HAPC-38 78403 1.44
HAPC-40 45402 2.03
HAPC-43 6.8+0.3 1.73
Table 3. Genetic stability of transformants
S G No. of mean colony S o
Strains enotype Segregant(9
Tains >Enotyp oM MM gregant(%)
HAPC-36 Leu 129 218 1.69
HAPC-38 Phe 153 338 221
HAPC-40 Phe 131 129 0.98
HAPC-43 Met 152 149 0.98
HAPC-44 Phe 162 161 (.99
HAPC-52 Met 136 154 1.13

Abbreviation used: HAPC, hybrid between A. niger and P.
chrvsogenum(Tyr )
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Fig. 6. Photography of nuclei of parental strains and their trans-
formants. A, A. niger; B, P. chrysogenum 157, C, HAPC-38; D,
HAPC-40; E, HAPC-43; F, HAPC-52. Equal bar is 10 um, Ar-
rows indicate nuclei.
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Fig. 7. SDS-PAGE patterns of total soluble protein in ex-
tracelular extracts of parental strains and their hybrids. Lanes, 1,
8: Molecular weight marker, 2: A. niger, 3: P. chrysogenum, 4:
HAPC-43, 5: HAPC-44, 6: HAPC-52, 7: HAPC-38.

Table 5. Lipase activities of transformants

Lipase activities Protein content

Straing

Units Units/mg ug/m!
A niger 0.51 1.75 292
P. chrysogenum 0.41 1.26 326
HAPC-36 0.54 L6l 335
HAPC-38 0.43 1.26 340
HAPC-40 0.89 2.81 317
HAPC-43 0.68 2,19 310
HAPC-44 0.67 2.1 336
HAPC-52 0.84 2.75 306

Fig. 8. Determinations of lipase activities from parental strains
and their hybrids on the Rhodamin B plate. A, A. niger: B, P.
chrvsogenum; C, HPAC-38; D, HPAC-43; E, HPAC-44
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ABSTRACT: Development of Lipase Hyper-producing Strain from Hybrids between Aspergillus niger and

Penicillium chrysogenum by Nuclear Transfer

Young-Ki Yang*, Myeng-Nim Moon, Youn-Hee Lee and Chae-Young Lim(Department of
Genetic Engineering, College of Natural Science, Chosun University)

Intergeneric hybrids between Aspergillus niger and Penicillium chrysogenum(Tyr ), hyperlipolytic enzyne-pro-
ducing fungi, were obtained by nuclear transfer technique. Optimal conditions for formation of intergeneric hy-
brids were investigated. Maximum production of protoplasts were obtained by 1% Novozym 234 at 30°C for 3
hrs and the most effective osmotic stabilizers for the isolation of protoplasts were 0.6 M KCl. Frequencies of hy-
brid formation by nuclear transfer were 1.3X10 -3.8X10 . From the ohservation of genetic stability, conidial
size, DNA content, and nuclear stain, it was suggested that their karyotypes are aneuploid. The hybrids showed 1.4-
2.2 fold higher lipase activities than parental strains. It was strongly supported by results of this study that nu-
clear transfer technique is much more efficient in the formation of intergeneric hybrids than protoplast fusion and

is very useful for the improvement of strains.



