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Ballistosporous yeasts: a review on systematics, cell differentiation,
and their applications
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Abstract: Ballistosporous yeasts can catapult spores (called ballistospore), which consist of genera
Bullera, Sporobolomyces and Sporidiobolus. They widely distribute in various environments.
Ballistosporous yeasts mostly grow in the morphology of budding, ballistospore and mycelium in
laboratory Sporidiobolus form the sexual spores by pairing. Owning to the development of molecular
biology, the phylogenetic relationship between all kinds of ballistosporous yeasts become more
clearly. This paper indicates that cell differentiation phenomenon exist in ballistosporous yeasts in
combination with the research results in our lab, and conjectures cell differentiation would contribute
to resist environmental stress. Consequently, ballistosporous yeast would be a potential model
organism to explore mechanisms for stress resistance. Because the problems in food and environment
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are increasingly prominent, ballistosporous yeasts, which have ability to accumulate a large amount
of useful metabolites (such as esters, pigments, enzymes) and also take part in environmental

management, are paid more and more attention.

Keywords: Ballistosporous yeasts, Ecological distribution, Cell differentiation, Application
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Figure 1 Sporidiobolus pararoseus cultured in the plate
and mirror image by catapult spores

A B

Note A Mirror image by ballistospore B Sporidiobolus
pararoseus cultured in the plate.
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Table 1 Key features of the main species of ballistospore-forming ability yeasts

Sexuality Morphology
Strain Sexual Colony Colony Colony Asexual

. Teliospores ~ Conjugation . Filaments .
reproduction colour appearance margin reproduction
Sporidiobolus = +

pararoseus

Sporidiobolus F +
ruineniae var.

ruineniae

Sporidiobolus A +
johnsonii

Sporidiobolus i +
salmonicolor

Sporobolomyces = = =
alborubescens

Sporobolomyces = = = No data
dracophylli

Sporobolomyces = = = No data
dimennae

Sporobolomyces = = = No data
coprosmicola

Sporobolomyces - = -
coprosmae

Sporobolomyces = = =
inositophilus

Sporobolomyces = = No data

griseoflavus

Sporobolomyces = = =
gracilis

Sporobolomyces No data No data No data
yunnanensis

Bullera - - -
dendrophila

Bullera - - -
globispora

Bullera = = =
hannae

Bullera = = =
miyagiana

Bullera = = =
penniseticola

Bullera = = =
pseudoalba

Bullera unica = = =

Bullera = = =
variabilis

+ - No data http://www.cbs.knaw.nl.

Note: +: Have; —: None; No data: Not find informations. Key features of the main species of ballistospore-forming abitity yeasts are
from http://www.cbs.knaw.nl.

http://journals.im.ac.cn/wswxtbcn
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1.2 HAREBNESIEREERE G+C
Q rDNA
5 10 21" 26S tDNA DI1/D2
15 °C
4°C (8] [13]
[>-10] Sporobolomyces pararoseus ( NGR  2)

26S rDNA (NCBI  GenBank
HM749332) GenBank
Sporidiobolus pararoseus CBS 499

[t Sporobolomyces pararoseus CBS 484" S.
pararoseus Torulopsis
somala Verona CBS 993"
NGR S. pararoseus

Sporobolomyces roseus CBS 2841

99} Sporobolomyces pollaccii CBS 485"

64 Torulopsis somala Verona CBS 993"

37 Sporobolomyces patagonicus CBS 9657"

g7 Sporobolomyces patagonicus CRUB 1038

98| Sporobolomyces salmoneus CBS 488"

32
I Sporobolomyces marcillae CBS 4217"

39 100| Sporobolomyces phaffia AS 2.2137"
Sporobolomyces phaffia AS 2.2243

89 Sporobolomyces carnicolor CBS 4215
Sporobolomyces japonicus CBS 5744"

Sporobolomyces ruberrimus CBS 7501
Sporobolomyces ruber CBS 4216"

Sporobolomyces shibatanus CBS 491"
Sporidiobolus pararoseus KCTC 17092
Sporidiobolus pararoseus CBS 2638
Sporidiobolus pararoseus NL 8208205
Sporobolomyces pararoseus CBS 484"

46

8

W

Sporidiobolus pararoseus CBS 7716
NGR
Sporidiobolus pararoseus CBS 499

—
0.001

2 #F D1/D2 F5#3% 26S rDNA Neighbour-Joining 24 %I B8 A B B EEM R KX B/
Figure 2 Phylogenrtic tree about some Sporobolomyces strains drawn from Neighbour-Joining analysis based on
sequences of the D1/D2 domain

http://journals.im.ac.cn/wswxtbcn
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2 PRTREERRARRIE A

2.1 HWEESE D UEHE
Nyland Sporidiobolus

Sporobolomyces
[14]

S. pararoseus NGR

(Swollen cell)

( 3
22 HEEBESLEE

Sporobolomyces Bullera

(30-35 °C)
("5 pararoseus NGR
(33-35 °C)

( ) (

Blastomyces

25 °C 37 °C)
dermatitidis
Paracoccidioises brasiliensis

[15]

S. pararoseus NGR

(Aureobasidium pullulans )

pH

Candida albicans
pH

(1] Elaine Stewart

pH
[17]

S. pararoseus NGR

S. pararoseus NGR

Candida albicans

Efgl Efgl
(18]

Saccharomyces cerevisiae Schizosaccharomyces

pombe cAMP  MAPK

[19]

B3 B NGR ZEIEHEMBEEEMAMESHFLEES
Figure 3 The difference of colony and cells of NGR on 0.5 mmol/L H,0, plate

A B

(16 pmx>40 pm, =10 pm).

(16 pmx40 pm

=10 um) C D

Note: A: Smooth colony; B: Yeast like cell by microscopic observation (16 umx40 um, Bar=10 pum); C: Crease colony; D: Swollen cell

by microscopic observation (16 umx40 um, Bar=10 um).

http://journals.im.ac.cn/wswxtbcn
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3 PRFEEARAY R
31 HmEBEFERMERKEEY
311 BEEWLEMW: (Sporobolomyces)

Sporidiobolus
salmonicolor Y- 5
201 655 g/L
Sporobolomyces ruberrimus

133.63 mg/g (27 °C pH 6.0-7.0)
32.5 mg/g
(LNA) (LLA) (PA)
(PAL) (SA) (EA) (LCA)2!
312 f%:
Buzzini Rhodotorula

Rhodosporidium  Sporobolomyces  Sporidiobolus
Sporobolomyces

Sporidiobolus  Rhodotorula

[22]

Rhodotorula glutinis

Sporobolomyces roseus (23]

Phaffia rhodozyma (ATCC 24202)
Sporobolomyces roseus (ATCC 28988)

[24]

278 mg/g P-Carotene S. pararoseus NGR

B-Carotene 54%
3.13 ZiE:

[25]

(261 sporobolomyces salmonicolor

ALl

(27]

1:2

[25]

http://journals.im.ac.cn/wswxtbcn

3.1.4 BaSNEG:
Sporobolomyces albo-rubescens

57kD 1-

(281 sporobolomyces roseus

(29]

Bullera singularis KCTC 7534
50 ol
pararoseus B-
50 °C pH 5.5 pH
B_

Sporidiobolus

[31]

3.2 HmEgs5IKER1E

[32]

(Sporobolomycetaceae sp.) 8 h

15mg/L  100% B3
[34]

[35]

Sporobolomyces roseus 3,4-

[36]

Sporobolomyces sp. LF1
[37]

33 WEBES5VCH_HERH
C
(Gluconobacter oxydans

[38]
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4 PRFERERREB0RH:

Sporobolomyces Rhodotorula Debaryomyces

[40]

Cryptococcus Sporobolomyces salmonicolor

[41]

Sporobolomyces salmonicolor
[42]

Sporobolomyces salmonicolor
Sporobolomyces

holsaticus [43]
Sporobolomyces

[44]
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