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Transformation of Trichoderma koningii Using Isolated Nuclei
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When protoplasts from auxotrophic mutant of Trichoderma koningii CUT121(Lys", Met-) were mixed
with isolated nuclei of wild type T. koningii ATCC 26113 and treated with PEG solution, protrophic
colonies were produced with frequency of mere than 30 percent. One of segregants from prototrophic
colonies showed increased xylanase activity and other polysaccharide-hydrolyzing activities compara-
ble to those of wild type strain. Through measurement of DNA contents, induced segregation, and anal-
ysis of isozyme patterns, it was revealed that the prototrophic colonies were transformants resulted
from exchange of genetic materials between the two kinds of nuclei used. These results suggest that
nuclei transfer technique is more efficient than conventional protoplast fusion technique for strain im-

provement of Trichoderma species.
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Table 1. Transformation of the protoplasts from 7. koningii CUT 121 using the isolated nuclei from wild type

T. koningii ATCC 26113

Cross Number of colonies on Transformation
- frequeney (%)
RMM (x 109) RCM (x103) CM CM
ATCC 26113 (n)
X 20.3 66.0 0 0 31.3
CUT 121 (p)

Abbreviation: RMM; regeneration minimal medium, RCM; regeneration complete medium, CM; complete medium, MM:

minimal medium, n; nuclei, p; protoplast
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Table 2. Activities of extracellular polysaccaride-
hydrolyzing enzymes in 7. koningii and transformations
obtained by nuclei transfer

et ————
P —————————-

\Strams
ACUWHBN ATCC 26113 CTU 121 NT-1 NT-11

Avicelases 32.1 9.4 15.1 39.1
CMCases 80.7 18.3 183 2556
8 -glucosidase? 360 282 306 353

Mannanase” 18.2 6.6 1.3 4.1
Polygal- 6.3 54 4.7 5.1

acturonase®

Xylanaset 35.5 18.8 91.0 1116
Protein” 226.9 186.2 118.2 1791

o Activity was expressed by the amount (i g) of glucese
equivalents released in 1 m/ of reaction mixture under stan-
dard assay condition.

b: Activity was expressed by the amount (umol) p-
nitrophenol equivalents released in 1 mi of reaction mix-

ture under standard assay condition.
e: Amount of protein secreted into growth medium

(ug/ml)

Table 3. Induced segregation of transformants obtained
from the transfer of isolated nuclei of T. koningii

Strains  Number of colonies Phenotypes

tested Lys, Met  Prototroph
NT-1 154 0 1b4
NT-11 191 2 189
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Table 4. DNA contents of parental strains and transformants obtained from nuclei transfer in 7. koningii ATCC 26113

Strains Number of protoplasts Amount of DNA DNA contents per 106 of
(x 107) (g) protoplast(ng)

ATCC 26113 7.0 8.3 118.6

CUT 121 4.4 5.9 134.1

NT-1 2.8 4,1 146.4

NT-11 3.4 4.0 117.6
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Fig. 1. Electrophoretic patterns of peroxidase (a) and
malate dehydrogenase (b) in the extracts of Trichoder-
ma koningii and its transformants obtained by nuclear
transfer. Lane 1: 7. koningii ATCC 26113, Lane 2: 7.
koningii CUT 121, Lane 3: NT-1, Lane: NT-11.
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