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Abstract ; Killer yeast could secrete protein toxin which is lethal to certain microorganism. The use of killer yeast as industrial strains could effec-

tively prevent the contamination of bacteria, purify fermentation system, and ensure normal fermentation. At the same time, killer toxin also could

be prepared as anti-fungal agent to prevent pathogenic microorganisms and yeast-like organisms infection. In this paper, the taxonomic position

and biological characteristics of killer yeast, and the production and the mechanism of killer toxins were elaborated. Besides, the effects of envi-

ronmental factors on killer yeast and killer toxin secretion were also analyzed.

Key words: microbe; killer yeast; toxin; killer activity; research advance

(Killer Yeast)

° 50 , 9
) o N . (Saccha-
, romyces ) . (Kluyveromyces)™
, o (Hansenula)™ (Pichia)™, .
, , o , (Candide )™ (Torulopsis)™ | (Zy-
, gosaccharomyces)' | (Williopsis)™ .
(Cryptococcus)®
1 2
1963 ,Bevan (Sac- ,
charom cerevisiae) , YEPD-MB , ,
m 10° /mL °
2009 092210003D,,
:2010-07-14
(19855), .

(1958-), s



69

ol , dsRNA
s DNA DNA o
o ) H @ 1 o
, ;@ 3.1 dsRNA
) , s dsRNA,
5 s 1.0x10°Da ~1.7x10°Da  M-dsRNA
;@ s 2.5x10° Da~3.0x10°Da  L-dsRNA 2 dsR-
) o NA 1o M-
pH ,pH dsRNA R ,
:@ » M-dsRNA
@ : 16) M-dsRNA ,M-dsRNA
pH ; .
. o L-dsRNA M-dsRNA
pH 3~8. , KI K2 K8 .
, Ki M1 dsRNA s
o (95kd « 90kd )
) 19 kd ° ,
, o a.B.y.54 , ,
3 4 ) N
®1 MREIBENEERS"
EERE AR GWILIEH SN (Kbp) B ELH  HE S (Kbp) ik
Saccharomyces cerevise
K1 M1 1. 8 a B K 19.0 B -1, 6-D-7ifj S bk
K2 M2 1.5 a B MK 21.5 B -1, 6-D-Hij 5 bk
K28 M28 1.9 a B Eik 21.5 a -1, 3-H 8% g
Ustilago mavdis
dsRNAs P1 M1/M2 1.4 a B BRI 19.0 -
P4 M2 0.98 LR N 11. 1 ey
P6 M2 1.2 a B E{k 17. 7 —
Hansenraspora uvarum M = = — —
Zygosaccharomyces bailii M —_ — — —
Phaffia rhodozyma M — — — s
&% M SR Kluyveromyces lactis pGKL1, L2 8.8~13.4 a By =%k 156. 5 JLT i
— d-s'DN\A h Pichia Inositovora Ppinl-1,1-3 18~10 — =100 iz
Pichia acaciae Ppinl-1,1-2 13. 6~6. 8 — K1k ~190 JLT R
Saccharomyces cerevisiae
KHR KHR 0.9 L 20 —
KHS KHS 2.1 z2RF. 75
) Pichia kluyveri LA
BER Pichia farinose KK1 SHK 1 0.6 a B Bk
Williopsis mrakii
HM-1 HHK 0. 85 LR N 10. 7 WP EE B -7 B
K-500 = — LR 1. 8~5.0 4l LBk B -7l b
Pichia anomala WC 65 — — LA 83.3 MR BRE B - 2K Bk
Er =T AH R R,

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



70 2010 9 ( 195 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2010 No.9(Tol.195)

18]

3.2 DNA
(Kluwyveromyces lactis)

( Candida Kluyveromyces .

Saccharomyces Torulopsis Zygosaccharomyces),

o
DNA o
pGKLI (
8874 kp) pGKL2( 13447 kp)2 o
pGKL1 4 (ORF), 2
, ,2
DNA - pGKL2 2
, pGKL

(Pichia) Pichia inositovo ra.Pichia

pastoris DNA e
33 DNA
DNA Williopsis mraki-
i (Cryptococcus humicola)
, Candida Cryptococcus Torulop-
sis'Bl KHR KHS .HM-1 R
, KHR  KHS IX (888 bp)
\% (2124 bp) ,
o KHR KHS2
, 20 kDa  75kDa®
Williopsis mrakii HM-1 88
) 10 )
pH , 100C  10min  pH2~11
- HM-1 DNA
, B-1,3-D-
s s
4
, B- ;
B- , ,
4 B-1,6-D-
. K1
. B-1,6-D-

(DNA ),
) 3 (. By),Y Gl
’ 3
tRNA,
o O s
o B a
, Y
ll6lO
K2 K1 o
, K28
DNA , Gl S
ll7]O
IFO 0895 HM-1
B-1,3-D-
, pH
[18]
Con A
10700 Da .
88 , o
B- ) B-(1,3)-
[19]
5
5.1
. 25 °C,
37°C 90 min 40 C 45 min
; 38 C 60 min .
25 C, ,
[17]
5.2 pH
pH o
pH 3.8~4.6 , pH 4.2
. K1 pH 4.6~
4.8;K2 pH 4.2~4.4 B



71

pH ,  4.0~9.0™,
53
5 120] , 29,
1% o , N
NaCl o
6
, RNA
S, cads-
bergensis ,
Marta Goretti
14 21 310 ° )
65 % 32 pg/mL
; 3-
[21]
Shao—-Quan Liu
10° CFU/g VLI(
) 10°~10* FU/g (
) 10° CFU/g
22|
2007 S1
25 C .pH 4.2 o
(23]
7
o b (
) o

1]

12]

131

(4]

5]

[6]

7]

8]

191

124]

pH

126]
(o}

Bevan E A, Makower M. The physiological basis of the killer
character in yeast[J].Proceeding of the 2th Intemational Confer-
ence on Genetics.1963,1:203.

Gunge N, Tamaru A, Ozawa F et al.Isolation and characteriz-
ation of linear deoxyribonucleic acid plasmids from
Kluwyveromyces lactis and the plasmid-associated killer character
[J].Journal of Bacteriology.1981,145 :382-390.

Tetsuya Kimura, Noriyuki Kitamoto, Ken Matsuoka. Isolation
and nucleotide sequences of the genes encoding killer toxins
from Hansenula mrakii and H. saturnus[J]. 1993, 137(2):
265-270.

Middelbeek E J, Hermans J M, and Stumm C.Production, purifi-
cation and properties of a Pichia kluyveri Killer toxin[J]. Antonie
van Leeuwenhoek. 1979,45 . 437-450.

E J Middelbeek, J M Hermans, C Stumm. High incidence of sen-
sitivity to yeast killer toxins among Candida and Torulopsis
isolates of human origin[J].Antimicrob Agents Chemother.
1980,17(3):350-354.

Radler, F., S. Herzberger, L. Schonig, and P. Schwarz.Investiga-
tion of a killer strain of Zygosaccharomyces bailii[J].Gen.Micro-
biol.1993,139 :495-500.

Valerie J. Hodgson, Graeme M. Walker, David Button. A rapid
colorimetric assay of killer toxin activity in yeast[J].FEMS
Microbiology Letters. 1994, 120(1-2):201-205.

ALTER MAGLIANI, STEFANIA CONTL MARA GERLONL
Yeast killer systems[J].American Society for Microbiology.
1997,10(3) : 369-370.

Giselle A.M. Soares,Hé lia H. Sato. Killer toxin of Saccharom—
yces cerevise YS00-4L active against fleischmann and itaiquara
commercial brands of yeast[J]. Revista de Microbiologia.
1999,30.253-257.



72 2010 9 ( 195 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2010 No.9(Tol.195)
[10] Wickner R B. Double-stranded and single stranded RNA virus [18] Tetsuya Kimura, Noriyuki Kitamoto. Production of HM-1 killer
of S.cerevisiae [J].Annual Review in Microbiology.1992, 46 : toxin in Saccharomyces cerevisiae transformed with the PDR4
347-375. gene and d-sequence-mediated multi-integration system|[J].
[11] PEREZ F,RAMIREZ M. Influence of killer yeast strains of Joumal of Fermentation and Bioengineering.1995,80,(5) :
Saccharomyces cerevisiae on wine fermentation[J].Int J Gen 423-428.
Mol Microbiol ,2001,79 : 393-399. [19] Teturo Yatnamoto, Tamio Hiratani, Hajime Eratat. Application
[12] Hirendra nath Banerjee and Mukesh Verma. Search for a novel of monoclonal antibodies to the isolation and characterization
killer toxin in yeast Pichia pastoris [M].Academic Press,2000, of a killer toxin secreted by Havtsenula mrakii [J]. Federation
43.181-183. of European Biochemical Societies.1986, 195 .253-257.
[13] Tetsuya Kimura, Noriyuki Kitamoto, Yuzuru limura. Produc- [20] , . [J].
tion of HM-1 killer toxin in Saccharomyces cerevisiae trans- ,2005,31(12) :35-39.
formed with the PDR4 gene and 3—sequence-mediated multi- [21] Marta Goretti, Benedetta Turchetti, Morena Buratta. In vitro
integration system[J].Jounal of Fermentation and Bioengin- antimycotic activity of a Williopsis saturnus killer protein
eering.1995,80(5) : 423-428. against food spoilage yeasts [J]. International Joumnal of Food
[14] IZGU F,ALTINBAY D,SERTKAYA A.Enzymic activity of the Microbiology.2009,131.:178-182.
KS5-type yeast killer toxin and its characterization|[J].Biosci [22] Shao-Quan Liu, Marlene Tsao. Inhibition of spoilage yeasts in
Biotech Biochem.2005,69 :2200-2206. cheese by killer yeast Williopsis saturnus var. satumus[J].Inter-
[15] , national Joumal of Food Microbiology. 2009,131 :280-282.
[C]. : ,2006.11-12. [23] , , . [J].
[16] VADASZ A SFRANKEN D B.Properties of a wine yeast ,2007, 159(9): 79-82.
an-tagonist, Saccharomyces cerevisiae T206[J].S AfrJ Enol [24] Kishida, M. Tokunaga, M. Katayose, Y. Yajimao. Isolation and
Vitic.2002,23 :39-47. genetic characterization of pGKL killer-insensitive mutants
[17] s s . [J]. (iki) from Saccharomyces cerevisiae[J].Bioscience, Biotechn-

e e e D e v}

,2006,(S1):100-105.

.1952 s 8 s
, 1
( ) o
:1963 s 18
27 8 9
)
( )
( )o
.1979 s 18
47 8 18 .
, 1, 3 .
( )
( ) (
) ( , )o
.1984 s 13,
27 s 2, 5

ology, and Biochemistry.1996,60(5) : 798-80.

)
%

( , , )\ ( ,
) ( , ,
)o

:1989 , 17
( )5 53 ( )o , 3
( ), 8 ( )o

( ) ( ,
53 %vol, )\ ( , 53 %ol 39 Yavol,
) ( , 53 %vol 48 Yol
)

( s 55 %vol .50 %
vol .39 %vol, ). ( , 55 %
vol, ) ( s 55 %vol,

)\ ( , 55 %vol,
)\ ( , 52 %vol, IR
( , 54 %vol, IR ( ,
54 %vol, ). ( s 54 %vol,

)o ( )



