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Inter-kingdom protoplast fusants between Nocardia sp. and
Candida sp. used to bioremediation
for the degeneration fishery ecology

WU Wei', YU Xiao-1i*, LI Yong-mei’, QU Jianhong'
(1. Emiron Prot Res Dep, Freshwater Fisheries Research Center, Wwi 214081, China;

2. Fishates Research Insitute o Guangxi Zhuang Autonomous Region, N anning 530021, China)

Abstract: GWO01 and GWO02 were the fusants between Nocardia sp. and Candida sp. through interkingdom

protoplast fusion using PEG, Ca™, lysozyme and snailase. After analyzing the comparisons of form, resistance to

antibiotics, heat resistance, acid resistance and the growth rate, GW01 and GWO02 could be confirmed to be the

true fusants. The fusants were more widely suitable to the fishery water quality than the parental strains. They

could rapidly degrade the harmful composition of the water, such as COD, NHj , NOz , PO~ , improve the

conceniration of DO and the biodiversity of the microorganisms in the water. The results suggested that the

technique of interkingdom protoplast fusion might offer ideally new srains for bioremediation for the

degereration fishery ecology.
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Tab.1 The rate o protoplast formation and regeneration
1 ’ in Nocardia sp. and Candida sp.
88. 64% 90. 57% . . the rate of the rate of
strams protoplast formation( % )  protoplast regeneration( % )
Nocardiasp. 88. 64 14. ®
’ Candida sp. 90. 57 12.78
. 14. 08% 12. 78%,
1~ 4 4 .
40min 30°7C,
30min  30C
2.2
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Fig. 1 The relationship between the action time and the Fig.2  The relationship between the action time and the
rate of protoplag formation or regeneration n Nocardia sp. rate of protoplast formation or regeneration in Candida sp.
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Fig.3  The relationship between the action Fig.4 The relationship between the action
temperature and the rate of protoplast formation temperature and the rate of protoplast formation
or regeneration in Nocardia sp. or regeneration in Candida sp.
2.3
2.3.1
: . GWOl ,
, ;0 GWO02 , , , ,
> >
2.3.2
2 2 ,
) , GWO01 GWO02

2.3.3 COD
2h 24h COD 5 6 5
. 24h, , 1.2~1.9 ; 6
24h COD U[ U= (InXa-



1 39
InXo)/ At, Xo (mge L™, X, (mgeL™Y, Ay
U : GW02( 0. 093468), GWOL( 0. 093016), (0. 089377),
(0.076723) ; qlq= U(So— S.)/[Xo(e"=1)], So (COD, mg* L™ 1y,
S, (mgeL™Y),r :GW02(2. 6x 107 %), GWO1( 2. 5%
107 %), (2.2% 107 %), (2.0x10™ % COD
) , COD
2
Tab.2 The comparisons of resistance to antibiotics between fusants and parental strains
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streptomydn - + + +
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Fig. 5 The growth rate of fusants and Fig. 6 The degradation rate of COD by fusants
parental strains and parental strains
A: B: C: GWO01 D:GWO2 A: B: C:GWO01 D: GW02

A: Norcardia p.  B: Candida sp. C: GWOI srain  D: GW 2 srain =~ A: Nacadia . B: Candida ¢p. C: GWOI stan - D:GW2 drain
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Tab.3 The comparisons of heat resistance between fusants and parental strains
) 30C 35C 40C
drains me. at firg ) (%) ) (%) ’ (%)
me. growth rate me. growth rate me. growth rate
. . 2.9 18.6 530.5 12.24 314.9 5.78 95.9
Nocardia .
S 2.9 25.2 754.2 22.8 672.9 15.03 409.5
Candida sp.
GWO01 2.9 27.5 832.2 18.7 533.9 10. 86 268. 1
GW02 2.9 27.8 2.3 20.5 5%.9 12. 36 319.0

*k

x 10cell'mL™ Y(mec. is x 10cell'mL™ ')  “mec.” means micoorganism concentration” .
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Tab.4 The comparisons of acid resistance between fusants and parental strains
. pH 5.6 pH 6.0 pH 7.2
srains me. at firg ’ (%) (%) ’ (%)
me. growth rate me. growth rate me. growth rate
. 2.9% 2. -3.7 4.20 42.8 18.6 330.5

Nocardia 9.

Candida sp. 2.9% 25.2 754.2 22.5 662.7 15.03 409.5
GWO1 2.9% 17.25 484.7 27.5 832.2 18.25 516.9
GW02 2.9 235 6. 6 27.8 842.3 17.6 496.6

) x 10%cells mL™ {(me. is x 107cellP mL™%) “mec.” Means “ microorganism concentration” .
, :GWO01  GW@® ~
2.4
2
25d, , 5( ) 5
2 2 2
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Tab.5 The bioremediation for the degeneration fishery ecology by fusants and parental strains (%)
item Noardia sp. Candida sp. GWo1 CW© contrast
pH 0 0 + 1.2 + 18 0
DO + 35 +3.8 + 5.2 +55 - 12
NHi - N -3 -8 -8 -2 + 42
NO; - N -6 - 48 -4 - 45 +15.8
PO}-- P -4 - 52 -8 - @ +11.3
s* -06 - 1.1 - 2.5 -31 +23.6
SS + 80 +7.8 + 123 + 14.0 +13.6
COD -8 - 30 -3 -3 + 140
number of algae -05 - 1.2 - 1.9 - 17 + 2.5
number of microorganisms +23 + 2.7 + 5.8 + 6.4 + 1.8
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