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Preparation and Fusion of Yeast Protoplasts and Screening of Fusants with High Yield of f-Carotene
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Abstract: The protoplast fusion technique between R. glutinis NR-98 and Phaffia rhodozyma Ph-1 was studied. The strain
NR-98 could grow at 28 °C, but had a lower yield of f-carotene. In contrast, the strain Ph-1 had high yield of S-carotene, but
could not grow at 28 “C. The results of fusion experiments showed that the fusant R-5 revealed the parent strain properties
of thermotolerance and f-carotene yield. When using glucose as substrate at 28 ‘C, the fusant R-5 had a high f-carotene

yield up to 9.20 mg/L, with the enhancement of 27.42% and 53.33% when compared with strain Ph-1 and strain NR-98,

respectively. The genetic quality of fusant R-5 was good as confirmed by stability experiments.
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Table1 Effect of pretreatment on the formation and rebirth of
protoplasts
%
B0 ROyl ThARHT
S 82.25 97.28
Ph-1JR2 42 )5t X
PRI A 7.31 7.42
) TE % 79.03 98.58
NR-98 it
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Table3 Effect of enzymatic reaction temperature on protoplast
formation
%
. B et 5/ C
e 20 25 30 35
Ph-1J5UAE JFUATE % 93.61 9438  98.11 97.52
NR-98 Ji5 A= I AT J % 92.85 9546  99.31 98.38
x4 EBRE R R A R T B R
Table4 Effect of enzymatic reaction time on protoplast formation
%
o g gt P 1)/
e 0.5 1 15 2
Ph- 1 A2 A TE % 68.26 97.35 98.61 98.52
NR-98 Ji A= AT J % 63.46 98.58 99.34 99.10
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Table 5 Effect of osmotic pressure on the formation and rebirth of
protoplasts
BEIRE A — ‘?P-U;Etk)ﬁ%” i 1\\IVR,»98E’:|?E‘IW”
WEHERI%  TiE2E% JEHERI% 2%
0.6mol/L 4 92.61 26.50 94.35 23.42
0.6mol/L7 %5 Bl 88.34 14.68 90.17 16.25
Imol/L 111 AL 86.94 18.13 88.64 14.65
0.6mol/L MgSO, 67.25 8.91 72.63 12.54
1mol/L MgSO, 59.86 11.58 69.51 13.47
0.6mol/L NaCl 70.35 13.46 75.65 10.69
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Table6 Formation and rebirth rates of protoplasts under the optimal
preparation conditions
kS B TR % % SRR R TR E %
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Fig.1  Rhodotorula glutinis and its protoplasts
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Table7  Survival rate of protoplast NR-98 treated with UV
U] I 5] /min 0 25 30 35 40 45
SRR 100 5%X10°  5X10°  5X10° 0 0

222  EESFIPEG-6000 5 &5 E (1 50
A FIPEGH B IR AE AR (e BEAZ 23 24 4 HT
WA B 1 40 BE () R T A, AT KR O e R R

Wl fr o HARSATAL, AEASIE HPEG-6000 (1) 5 4 7y 4
FE35% I, P J5 AL AR B Rl A BOR e Bl S IR T Ik
5.78 X 107 (A & AR =B X MR A 8u/4, Jorb B ik 5
Frdk R RIEVERL AT R A . T
PEG-60005%F J52 A= J54% 1) 1 FH 5 A Jo A4 0 A7 B SRR A€ 711
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#8  PEG-6000)57 & 43 B00 A £ 55 R R mil
Table8  Effect of PEG-6000 concentration on fusant formation

PEG-6000)51 53 £1/% 15 20 25 30 35 40
AR (X 107) 221 310 365 521 578 532

223 AR

IRl B TRD6) i AR TR R (5, 43 Sl BAS
10~ 15, 20+ 25. 30minL6 /Ml I A EAT 525 . FHER9
AR, AEASZEG A A I 0] LA20min o B, AR ER I )Rk
JE AR JFRAA TT R DR G ZK T R 9%, BsF T e A1) ik 5 AR A
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Table9 Effect of fusion time on fusant formation
Filiy B 6] /min 5 10 15 20 25 30

AR (X107) 098 1.56 3.59 6.04 5.96 431

224 Ca’ WM

NN, FEPEGYE SRS, — @ IKREMCa™,
Mg™, AR AR . R 10m 4N, ASZECa™
W E LL0.0Smol/LIN il & % 5 1 o
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Table 10  Effect of Ca”* concentration on fusant formation

Ca™ ¥ /(mol/L)  0.01 002 003 004 005 006
B H(X107) 113 2.64 3.86 4.98 6.26 5.84

23 A TREIE S s e AR
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Table 11  p-Carotene production by fusants and parent strains

e < NN NP
b /L) /r‘y’\i_i/(ug/g cells) gi/(mg/L)
R-1 21.46 380.7 8.17
R-2 19.10 360.2 6.88
R-3 18.32 452.8 830
R-4 2024 336.1 6.80
R-5 20.61 4462 9.20
VLI REPh-1 14.55 496.3 7.22
FLLFINR-OS  19.63 306.1 6.01

MR TR R B i TR PR AR RE IR FPAR L, 2 T i
TSERAE28 CAKHERE, W& KIS, Bt 36401 B)
NR-O8 T kA 7] 11 15 725 K 8% BFPh- LA ] 1R 35 (5 7
B g E AT KRR, e TN A R B
BN FRERET T, aPRIARLL, LIRSHREG T
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Table 12  p-Carotene fermentation by the tenth generation fusants

R AR (g/L) -INE N #o R (pglg cells)  p-THEF b 2™ B /(mg/L)

R-1 21.28 376.9 8.02
R-3 18.35 450.6 8.27
R-5 20.68 437.5 9.05
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Table 13  Cell sizes of parents and fusant R-5
ESLS K#ha/um J hb/um AR um®
S5 APh-1 10.53 5.92 193.01
JEANR-98 9.86 455 106.76
Al TR-S 12.73 6.88 315.14
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