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Comparative studies on xylose utilization and fermentation by
Pachysolen tannophilus fusants and auxotrophs
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ABSTRACT: Auxotrophs induced by UV irradiation were lysine, arginine, methionine, and cysteine
requirement. The optimal protoplast-producing conditions of Pachysolen tannophilus were obtained
in 1 hr incubation treated zymolyase 0.5 mg/m/ at 37-42°C(pH 6.5-8.5 with 0.6 M KCl as osmo-
tic stabilizer. Cell volumn of fusants were counted in about 4 times of parents and their morphologi-
cal characteristics were similar to parents which were global or egg-shaped, though in fusant, pseu-
dohypha were observed frequently. Ethanol production of fusants were similar to parents, but argi-
nine and methionine auxotrophs were showed increased ethanol production respectively 1.6 times

and 1.25 times more than parents.

KEYWORD: Pachysolen tannophilus, fusants, auxetrophs, ethanel production.
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Shaking culture at 120 strokes per min for
18 hr at 30C

\

Cells were harvested by centrifugation
(4000 rpm for 10 min)

!
Washing twice with distilled water
i

Treatment with 1% mercaptoethanol+0.06 M
EDTA solution for 15min at 30T

)
Washing twice with 0.6 M KCl solution
1
Zymolyase treatment at 30T
{

Incubated at 30T

Fig. 1. Procedure of yeast protoplast formation.
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Parental protoplasts were mixed . in a 1:1 ratio
1

Centrifuge and the pellet was resuspended in
2ml PED solution

4
Incubated at 30T for 15 min
{
Suspension was diluted with PEG solution
I

Samples(0.1 m/) were plated on osmotically
stabilized MM and YEPD

i

Embed the protoplast into top agar
(0.6% agar+0.6M KCI)

\

Incubation at 30C for several days

Fig. 2. Procedure of yeast protoplast fusion.
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Table I. Reversion rate of isolated mutants

Mutant No. Auxotrophic marks = Reversion rate

M1 L-lysine 35X10°7
M2 L-lysine <1078
M3 L-methionine 14X10°7
M4 L-cysteine 50x1078
M5 L-arginine 2.0X1078
M6 L-methionine <1078
M7 L-methionine <1078
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Table II. Alcoho! production of fusants for selec-
tion

F‘IX\JSS“ t prodié:g:l%/‘/) consx)x(rynl;)tsiin(%) FE%)"
F1 0.090 0.362 48.7
F2 0.061 0.413 29.0
F3 0.066 0.250 51.8
F4 0.056 0.207 53.0
F5 0.062 0.348 35.0
F6 0.035 0.236 29.1
F7 0.089 0.501 34.8
F8 0.084 0.464 354
F9 0.081 0.503 315
F10 0.081 0.397 40.3
Fl1 0.071 0.425 32.7
F12 0.089 0.353 49.8
F13 0.093 0472 38.6
Fl14 0.100 0.480 40.8
F15 0.090 0.514 344
F15 0.087 0.359 47.5

Fermentation efficients

Table III. Cell sizes and DNA contents of fusion par-
tners and products

Length Width Volumn DNA content

Strain ") um)  (um®)  (pg DNA/celd
Parent 361 302 1723 13.13

M5 363 267 1354 1257

M6 375 249 1217 12.83

FI 527 504 7006 24.41

F12 540 483 6593 24.01

F12 526 488 6555 2561
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Fig. 3. Growth curves of individual strain.
O-0: F1, aA-a: F12, m-u: F14, O-0O: Prototroph,
~r—-n: Mb, O~-1: M6
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Fig. 4. Xylose consumption of individual strain.
O-0: F1, aA—a: F12, m—-®: F14, O—O: Prototroph
A—n: Mb, O-1J: M6

AEz7) 4 JaHEd A2 T 27
2 Z2) 3.80-4.17v00l| BNF3VH, Saccharomyces cere-



280 Kor. J. Mycol. Vol. 19, No. 4, 1991
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Fig. 5. Alcohol production of individual strains.
O~-0O: F1, a-a: F12, m-®: F14, O-0O: Prototroph,
A~a: Mb, O-0: M6
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Table 1V. Stability of fusants

Strain No. of No. of

No.  Colony on MM Colony on YEPD PR
F1 482 486 99.1
F12 551 549 100.3
F14 471 477 98.7
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