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ABSTRACT: The nuclear transfer technique was employed to obtain intraspecific hybrids in Asper-
gillus nidulans. Nuclei isolated from either a wild type or an auxotrophic mutant strain (FGSC
475) were transferred into the protoplasts of a recipient strain (FGSC 514). The frequency of hybrid
formation (4.8% and 10.1%, respectively) by nuclear transfer was higher than the frequency (0.6%)
by protoplast fusion. Furthermore, most of the hybrids formed showed increased activity of some
components of cellulase system, xylanase system, and mannanase. The hybrids were analyzed to
be either diploid or aneuploid. These results suggest that nuclear transfer technique is more effi-
cient in the formation of intraspecific hybrids than protoplast fusion method and is useful for the

improvement of Aspergillus strains.
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AH FFHEE 0,6%EH Anné 5(1976)¢] =
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2o ohd B2 AeE deixth, wbHe] FGSC
475288 #4528 A& FGSC 5149 44
Az Aol Ag wie] FAANELS 10, 1%EA
Y FFY APAA FPuls wcoh ok 17

& Brhs v WEE Bolxul dgAA 38
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Table 1. Frequencies of hybrid formation in A.

nidulans by protoplast fusion and nuclear
transfer

Technique Cross Frequency (%)

FGSC 475 (Rib-, Paba-)
fusion X 0.6
FGSC 514 (Ade-, Sos-)

Protoplast

Nuclear FGSC 475 (N)
transfer x 10.1
FGSC 514 (P)
wild type (N)
X 4.8
FGSC 514 (P)
N: nucleus P: protoplast
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Table II. Extracellular enzyme activities in the parental strains of A. nidulans and their hybrids obtain-

ed by intraspecific nuclear transfer

Strain Protein CMCase Avicelase g -Glucosidase Endo-xylanase f-Xylosidase Mannanase
(teg/ml) (units) (units) (units) (units) (units) (units)
FGSC 475 360 96 48 9 92 9 55
FGSC 514 345 75 47 78 7 63
wild type 292 110 38 10 38 6 33
FGSC 475 (N)xFGSC 514 (P)
TRA - 5 374 100 63 57 7 84
TRA - 7 362 123 48 38 11 68
TRA - 8 405 132 45 36 5 51
TRA - 10 330 90 42 11 45 7 84
TRA - 12 373 143 57 8 38 10 74
TRA - 20 357 135 33 12 81 7 30
TRA - 21 348 50 26 6 37 8 54
wild type (N)xFGSC 514 (P)
TRB- 1 335 93 70 11 26 8 54
TRB - 3 340 108 27 12 48 6 39
TRB- 5 317 132 55 8 45 4 73
TRB - 6 346 65 24 14 69 5 63
TRB - 8 310 111 32 9 84 9 21
TRB - 10 306 77 25 10 84 5 69
N: nucleus P: protoplast
sixlolo] o osh Fe HAMBES Min  mFFol ulste] 7438 TRA-21E A ol
(1987)0ll 28 R ¥l Trichoderma koningii ol A AEFY A, T G549 Fio| FEHo

Ale] oplfFel FawolFke] FAARE 31,
1%2chs S AolAlul, d¥gAA g¥vIEe
lstol Ao 7%ol A, nidulans &) FHAE

Aol A 84S HolFr)
Mz MR Fsllaie &M
opFZE mi= FGSC 4753TEi %'_—Elf{ g

FGSC 475% FGSC 514 Afo]ol
T FREY 5ABAHL 2AE Auh, =A%
€ 540 o] mgFof wisle FA

Vehdx] okokeh, ), el FAag4o)

2 s e 2y, 53], TRA-129 7
£ o = xylanase system (endo-xylanase 9}
B-xylosidase) ©°]9]9] =&
(CMCase, B-glucodidase) 3}
mannanase 40| T2 118~149%°l 23}
Aok, oRTEFet FGSC 514 AtolollA A® 74
9
system XX mannanase 8] o] FEAoFT
A== 48 290

Nevalainen 3 Palva(1978)= 7. wviride 9]
cellulase, xylanase ¥ mannanase 2| 34|
FEA zA | s FEgE e wbde
B-glucosidase o] AL o]F &9 FHo
2 z;d}l < Ay \:l]- glou:] = e 14 7‘5_1
3l Polyporus adustus® 73 FA= cel-
lulase, xylanase ™ mannanase 9 %A A

cellulase system
Avicelase

7320 = cellulase system, xylanase
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| 3= =As|zte] ALsle Aoz defA
3 9o} (Eriksson # Goodall, 1974). olo| wh}
vl lSoll4e] A-fA Falds, E3] cellulase ot
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SMEX} 3712t DNA &2

A, nidulans v ¥4 genome ™ £ 4,1X
107bp (2, 6x 10*°dalton)ol] 3=t <ke] DNA
£ 7[=1v (Heagy &+ Roper, 1952), #&oj ulz}
FAZA (conidia)®] 2717} HebA ojuixiel §
REARE A BAZART oF 1, 3ue] 275
2E oz oA girt(Hong, 1982).

E AToA 129 A3 AL 248 4
3lod 2ol FFe $AZA 279 DNA @

g vlwalgich (Table 1), AL2d 2dgE 3
o= FGSC 4759} FGSC 51401 Hl3le] <
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S Rgor #Eeo BAIA =79 DNA 3
& 2aFe} ok zelsl gtk B3 FGSC
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S} oRAEF Atololl FAH AFo XA 27|
T 47 2.9~3.2um9} 3,9~4,3um 9 EZH
HE BelogH, o £87FF FGSC 5149 +4
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Table III. Conidial size and DNA content of
parental strains of A. nidulans and their hybrids

Mean conidial DNA content

Strain size (um) 1107 pts (u1g)
FGSC 475 2.9+0.2 0.89
FGSC 514 2.8+40.3 0.96
Wild type 4.0£0.4 1.17
TRA - 7 3.210.3 1.70
TRA - 8 29104 1.82
TRA - 20 3.0£0.5 1.91
TRB - 1 4.2+0.4 1.75
TRB - 3 4.2%+0.6 1.85
TRB - 8 4.3+0.5 1.59
TRB - 10 3.9%04 1.56

=3 PAAGA ] DNA k2 107 dFAAG
1.56~1,91ug 22 BFFe] 1,4~2, 1ol =3}
xd ol A, nidulans 9 UFA FFA Y
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1983) AR el == DNA ek 248 914 /R]._Q-
2 YA A4l wle} 2 Hol} pebd 4=
}l—ﬂr,%’_— ATolA s AEe DNA Tk
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