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Identification of mating types of Cryptococcus gattii by multiplex
PCR
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Abstract: [Objective] To establish a multiplex PCR assay on the basis of the SX7/a gene located at
the mating type a (MATa) locus and SXI2a gene located at the mating type a (MATa) locus for rapid
identification of the mating types of Cryptococcus gattii. [Methods] The primers specific for the
alleles of SXIlo gene fragment within the MATa locus of Crypfococcus gattii was designed in
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combination with the primers specific for the alleles of SX/2a gene fragment within the MATa locus
for multiplex PCR analysis of mating types of Cryptococcus gattii. The results were compared with
those obtained from regular PCR using primers MFa and STE12a specific for the MATa locus, and
primers STE20a and STE3a specific for the MATa locus reported previously, as well as mating
assays. [Results] The mating types of all strains including four major genotypes, VGI, VGII, VGIII
and VGIV, were successfully identified by multiplex PCR analysis based on the SX//a and SXI2a
genes. However, the mating types of a part of strains could not be determined by regular PCR assays
with primer STE12a, STE20a or STE3a; the mating types of 66.7% percent of strains involved here
could not be determined due to their inability to mate with the tester strains. [Conclusion] The
multiplex PCR analysis is superior to regular PCR or mating assay reported previously.
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Table 1 The origin of Cryptococcus gattii tested in this study

Strain Geographic origin Specimens origin Reference
o MATa
VGI China (10), Australia (4), Vancouver Island (3), Clinical (19), Enviromental (3), Animal (2) [5]
Belgium (3), Brazil (2), Congo (1), USA (1)
VGII USA (2), Vancouver Island (2), Brazil (1), Australia  Clinical (7), Enviromental (1) [5]
(1), China (1), France (1)
VGIII USA (5), Belgium (1) Clinical (5), Enviromental (1) [5]
VGIV Botswana (4), South Africa (1), Italy (1) Clinical (4), Animal (1), NA (1) [5]
a MATa
VGI Australia (6) Clinical (1), Enviromental (5) [5]
VGII Aruba (1), Greece (1) Clinical (1), Animal (1) [5]
VGIII USA (3), Brazil (1) Clinical (4) [5]
VGIV Belgium (1) Clinical (1) [5]
NA

Note: Number of strains is depicted in parentheses; NA: Data are not available.

123 XEEMEMPCREE: MATa 4 SXI2aF

STEI2a  MFa STE120F  (5-CGAGTGCCTCCACCATATCAG-3')
(5-CTGAGGAATCTCAAACCAGGGA-3") STE12aR  SXI2aR (5-TCTGGGGTACAGTTTTGAGCTG-3")
(5'-CCAGGGCATCTAGAAACA ATCG-3") MFaF 4 PCR PCR
(5'-CTTCACTGCCATCTTCACCA-3") MFaR PCR 25 pL DNA 40 ng
(5'-GACACAAAGGG TCATGCCA-3") MATa 10xBuffer 2.5 uL  dNTPs 0.2 mmol/L 4

STE20a STE3a STE20aF 0.2 yumol/L. Tag 2.5U ddH,0 20 pL
(5'-ATCCGCCCTCGAGTCAAA-3")  STE20aR  PCR 95°C5min 95°C30s 53°C30s
(5'-TGGCGACCGACTGTAGAT-3") STE3aF  72°C50s 30 72 °C 6 min  PCR
(5'-ACCTTTGCGGTTTCATCAAC-3")  STE3aR 2 SuL 1.2%
(5'-AAGGTCGCATGGGTAATGAG-3') 120V 20 min

DNA PCR 2 S4B 545MH
[7-8] 21 XKELaEAwNER
PCR 2 19 (33.3%) o« a
124 ZEPCREEXRABE:  ClustalX 2
4 38
o

SXlla 1 SXI1aF 273% a
(5-AACGGAAACCTCAGAATAGAGTCAC-3') 53.8% 4
SXlla 2 SXI1aR ( 2) VGI (6.7%) VGII
(5'-CCCTCCTTCATCGTCAAATAATC-3")  SXI2a (70.0%) VGIII (80.0%) VGIV
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Table 2 Results of mating assay and PCR analysis of mating types of Cryptococcus gattii

PCR PCR
Sh— Mating assay Single PCR Multiplex PCR
STE12a MFa STE20a STE3a SXIla & SXI2a
o MATa
VGI 2/24 24/24 24/24 0/24 0/24 24/24 (o)
VGII 5/8 7/8 8/8 0/8 0/8 8/8 (a)
VGIII 4/6 5/6 6/6 0/6 0/6 6/6 (o)
VGIV 1/6 6/6 6/6 0/6 0/6 6/6 (o)
a MATa
VGI 0/6 0/6 0/6 6/6 0/6 6/6 (a)
VGII 2/2 0/2 0/2 2/2 0/2 2/2 (a)
VGIII 4/4 0/4 0/4 4/4 4/4 4/4 (a)
VGIV 1/1 0/1 0/1 0/1 0/1 1/1 (a)
/ / () « (a) a

Note: Characters in front of /: Number for positive strains; Characters behind /: Number for strains tested; (a): Amplified with a-specific
primers; (a): Amplified with a-specific primers.

bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Bl #FRKEREEMNEEPCREEER
Figure 1 The results of multiplex PCR analysis for identification of mating types of Cryptococcus gattii
Note: M: DNA marker; 1-15: Strains WM276 (VGI MATa), E566 (VGI MATa), WM179 (VGI MATa), WM276 & E566, R265 &
CBS1930, R265 (VGII MATa), CBS1930 (VGII MATa), WM178 (VGII MATa), CBS10090 (VGII MATa), WM161 (VGIII MATa),
B4546 (VGIII MATa), NIH312 (VGIII MATa), ATCC32608 (VGIII MATa), WM779 (VGIV MATa), IHEM14941 (VGIV MATa); 16:
Negative control.
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