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L1.1 SIS PRAK 07T A BB R HO9 ( MATa, IV A
L) A% 4 3K B R265 (VGIla MATa Il B %) |
R272(VGIIb MATw i3 B %) NIH312 ( MATa Jfil
7 CA) B4546 ( MATa [fiLi C &) 36 B kv K2
B2 rpuly Heitman J 20452 15 04 5 4% ¢ B2 Bk 78 XHOL
(VGIT MATa) iy F& B ELTH = R A7
L2 FZEHIAES : & R Tag B . PCR AH G
R (PMD-18 T 2K B =AY T (Ki&E) AR
O] RN (KB FF R Topl0) H & H oK 2% 35t
15 AT R B 242 2 4 . PCR 7™ 4y 4l Ak, 5] i ik 70 &
WA LAY TREARAR . 51WHh LA T
AW TREARA G R . WF Iy AR
ARA 2 F ) ABI-3730, 15 5% 3L 5 R H Sigma
Campbell 7 255 HAb = Ry A R A A . 66
1+ 36 [ UNICO 24 | 7™ i o
1.2 DNA R Hl &

S Lin %7y CTAB 2 Uik il 4% 25 N 41
DNA,

1.3 mFERMNHSTFEE

Z WS k[ 7], %) CAPS9 FE A 43 i B i
7938, 519 PCR W 45 F P AE 28l an F : CH-
Cap 59F2: 5'-CCTTGCCGAAGTCCGAAAC-3', CH-
Cap 59R:5'-AATCGGTGGTTGGATTCAGTGT-3’, PCR
JZ N 4544 :95°C 5 min;95°C 30 5,57°C 30 5,72°C 30 s,
30 M E ¥ ;72C 6 min, PCR =¥ aifblii 5, 5
PMDI8-T # i % 2, i fb K FF 18 Topl0 J8& 57 25 4
J, I 207N 7 & R U I A B SE BRI Y . X
B4 7 AN BEAT Agel B U)AL 8RN BE Z M43 .
1.4 Z{AFF4 8 (MLST)

WRHEZ% k[ 1,3,89], AR B fE X 43 VGIIa
F1 VGIIb VAU Sy 3= B 0] 36 B FE R 2 v 12 4> 2
R Z2 2800 i (P 11 A g AR JE AL ), Horp 4G
%} SXil . CAP59 . URA5 . TEF1 , FTR1 . ICLI . RPBI .
RPB2 8 AN s #E 47 W 5 RT3 43 47, 0 4 A7
(GEF1,GPD1 ,PLB1 [IGS1) il F¢* 4% 3 W & 2% SC ik
(5] ;3 B iR R A 4 A JE 2 857 s 45
ND2 ND4  ND5  ATP6 47l J¥* F1 )3 5] 5 #1. PCR
P A NS BRI Y o B K | R R R A
W1,

F& 1 MLST 5> BUFF A 51 4 #0 J 7 5% 14

Table 1 The primers and PCR condition for MLST used in this study
Primers Sequences (5'—3") Annealing temperature/°C Extension time/s Cycles Source
TEF1F GCACGCTCTTCTCGCCTTCAC 57 50 30 3
TEF1R GGTAGTCGGCGTAGGTCTCAAC *
CAP59F TCCGCTGCACAAGTGATACCC 57 50 30 3
CAP59R CCTCTACGTCGAGCAAGTCAAG #
SXIF AGGGTACGTTTGAGGCCAGTT 57 50 30 3
SXIR GAAAGCGTTGGCAAGGAATGA 3
URASF ATGTCCTCCCAAGCCCTCGAC 35 50 30 2
URASR TTAAGACCTCTGAACACCGTACTC 2
FTR1F TCAACTGTACTGACGCTGACC 52 50 30 3
FTRIR GATGCTCAACTTACACCACCA 3
ICL1F CTTGGCTTGAACGTCTGAGGG 57 50 30 3
ICLIR CGGAAGCAAATAAGAAGCGATGT #
RPB1F GCTGTGGAAAACTCAAGGTCG 57 50 30 *
RPBIR GCTTGTAGGTCAAATCGTCTTCAC *
RPB2F GGTCTTATTCGGCTCCAGTC 52 50 30 #
RPB2R CAGACGCCAAGAATCATACTC *
ATPOF CGACACACTTTATTACATCTCCAC 52 50 30 *
ATP6R GAAGTTCAATGGCATCCTTG 9
ND2F ACTCCTGCCATTGAAAATAGAC 32 40 30 #
ND2R ATTGGGCACCTGATGTATATG *
ND4F GCGAATACTCTATCATTTTGTCATC 35 30 30 *
ND4R ACTTAGAAAGAAACCAAGCCATAG #
NDSF CAACAGGATGTCTAATGGCA 52 30 30 *
ND5R CTTCATACCTGCCTTATTTGC *

" represent primers designed or modified in this study
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1.5 ZAECHE

Z MRS CHR[2,10 ], 6 52 1k (R265 \R272
XHO1)7E YPD b3 52 56 FAEK 48 h J5 , Bz il bk
3 590 55 2 B (B RO BE 10°) oSS LAY AT @ 28 i A
APk (NIH312 (B4546) IR 5 ¥ 50 Ja , #:70 T V8 i
ST BE IR PA, JF B R R 25 °C 1 3R 4 A
R DA v o) BT AT 22 1 7 1E e S i N W 48 1 22
HF A7 S I . SRR EF G
Z i bk (R265 \R272 . XH91) 7E YPD R} 1 %5 77 £ I
A 48 b, B A2 R bR (T B RO E 10°) 4351
R L F AL TR 22 A U SR L 25 C R 4 8] B R A
FRAESERE TR BT, CRFFAE T T4 o B R L5 1 7% )8
Rl T 22 09 7 A B S A B WL 8 T 22 4 - 4 9
ELERWIE o
1.6 REFMELLE

Z MRS CHk (6,10 ], 8 32 3K bk (H99 (| R265
R272 XH91) 7£ YPD b #5573 LA K 48 h J5, 17
RO MR R 107 (107 1107 (107 (10", 43 il %

261bp

Ft YPD B 55 HF- i (30°C (37°C) & [ 1% 77 B Pl
(30°C \37°C) , 7 24 48 F1 72 h H A H K F Y4 K
R LA, 28 A I O 5 R TR B R T Ol 10°, 332
FiF DMEM 3K 8 92 58 IR 15 9% 48 h 5, &2 Syt
WO, OB R U I R F R . R
SPSS13. 0 By ¢ 6 50 X B Ak 18] 11 R 0% 43 Hr 4
HEAT AL, P <0.05 N 2R A G X

2 X

2.1 MmMBEREFE

2 B B Z S E B, 4 XHOL |1y CAPS9 gt
PRI 5% e Be b A7 00 e 4R 45 v Be 4 K ol 373 bp, KB
NIE B BT K 5 Age | Wl U147 5543 #7 7%, XHO1
B CAPS9 H BEAE 269 bp #1270 bp [A] fF7E Age 1 B2
il P A DD ) D 2 5 (P 1) L A 5 LT BB T
R A E bR ifE . 25 A DA S5, S5 XHO1 h Ifi 7
B R G #k o

320bp

NIH312 (C) TAGGGCGCGCCGGTGTTCTACGACAACTGGGTCGCCCGTGATATTAACGGTACCGCGCTG AB066122
NIH191 (C) TAGGGCGCGCCGGTGTTCTACGACAACTGGGTCGCCCGTGATATTAACGGTACCGCGCTG AF248130
NIH444 (B) TAGGGCGCACCGGTGTTCTACGACAACTGGGTCGCCCGTGATATTAACGGTACCGCGCTG AF248134
WM276 (B) TAGGGCGCACCGGTGTTCTACGACAACTGGGTCGCCCGTGATATTAACGGTACCGCGCTG AF248132
RV20186 (B) TAGGGCGCACCGGTGTTCTACGACAACTGGGTCGCCCGTGATATTAACGGTACCGCGCTG EF392814

XHO1 (B) TAGGGCGCACCGGTGTTCTACGACAACTGGGTCGCCCGTGATATTAACGGTACCGCGCTG HM132030
1 CAPS9 EFE R B Age I BRIt A 4] B Y BE U i =
Fig. 1  The cutting site of restriction enzyme Age I in CAP59 gene fragment. Parentheses: serotype; Italic characters; the

sequence recognized by Age | ; Long arrow :the cutting site.

2.2 MLST B4R

2%t 16 A FEN 2 B0 (N 12 4> LohE
PRIERZL 4 4>) BEAT 51 23 A AL X, 25 21 7 3.
[l B bk VGIT 5 [ AU 5 bk XHO1 iy MLST 3 [H] 7Y &5

TREF AR 5 O SL R AL VGIID 4t Bk R272 58 4 —
o, 45 B3 2, GenBank & 3 2 % HM132027-
HM132038

*F2 E# R265.R272 1 XHI1 g MLST 4B &R REE
Table 2 The schematic diagram of the MLST for strains R265, R272 and XH91

nuclear genes

mitochondria genes

Strains
SXil IGS1 TEF1 GPDI PLBl FTRl GEF1

CAP59 ICL1 URA5S RPB1 RPB2 ND2 ATP6 ND4  ND5

R265 18 4 7 1 1 1 1
R272 19 10 5 6 2 2 1
XHO1 19 10 5 6 2 2 1

1 5 1 1 8 3 7 1
2 7 2 1 7 3 8 2
2 7 2 1 7 3 8 2

The sequence information for reference strains R265 and R272 were cited from the references 1, 3, 5, 8 and 9.

2.3 XEMREBEEEEFERANTEN

HAk XHO1, R265 ¥ B85 a 3¢ fir % I ok Bk
B4546 kA SMEACHE, Horh R265 FEHEFN S 4 16 K
RIU A AC e B 42, XHOL 7E 257 26 d ) & 3B
HIZEBC IS , R272 4 i XL %8 A 45 3 B A7 T 58 i 31

4 ;XH91 \R265 il R272 MY A GES o 52 L AU ik
NIH312 % A= [d #E 3 it ; XHO1 55 R265 \R272 1E 4 B
L2 IRk LR B R BE B ) (RO 45
RIE2),
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Fig. 2 Heterosexual mating ( A), homosexual mating ( B) and haploid fruiting ( C) analysis under microscope. A

Hypha, basidium and basidiospores form; basidium and basidiospores are directed by arrows (400 x ); B and C: No

hypha, basidium or basidiospores develop (100 x ).
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Zik ¥k XH91 5 & % ¥k H99 R265, R272 ¢
37C T Y 24 .48 .72 h W& mi b K BE G B 22
5,32k bk XHO1 55 H99 \R265 \R272 7F 24 48 72 h

YPD30C

YPD37°C

100 10* 10°° 10> 10'10° 10° 100 02

WS PR RARA FIUH 2R HTE Z iR
BRTE 30°C 1 iy ™= JR g J) 24 W]tk 5 T 7E 37°C 1) (1% 7
HEESI(P<0.05) (& 3), XHOL [ 3 5 5 B2 5 14
Bk H99 R265 R272 LB 25 (E 4),

DOPA30°C DOPA37°C

10'10°  10¢ 100 102 10' 10° 10* 100 10> 10!

3 RBOWER

Fig. 3 Phenotypic analysis. From left to right:growth at 30°C , growth at 37°C , melanin production at 30°C , melanin production

at 37°C ; 10° to 10" ;10-fold serial dilutions.

H99

B4 BEHEEEELLE (400 x )
Fig. 4  The results for phenotypic analysis ( capsule comparison

under microscope, 400 x ). Scale bar:10 pm.

3 it

R B R TR R — b A 0 D LT, 22 R
BETIIE T N U 22T P 28 s 22, 5 BRI Y
AT A . IR A T R X, — B
LUK o e AR B A B, SR T M Ak it Af s DX
SRR B A 1 KT 0 M X0 R A R R R B U
7o M 1999 F 2007 4F 1k, 32 Hb DX A 45 e Bk Bl JE
o 200 1], H 9 G 19 i 32 O o S 5 ) IE

W I KR 4t BT I SR DR R A S e Bk R
W2ERR( >75% )",

Goddard 45" WF5Y s B, W 1 B 26 A1 1 B G
FE A B AR b TP TR A A B A R Y PR B AT
BET1 o A FIRATIR F A & B, 5 BF 48 5 43 85 i 3L
TR LT ¥R VOIL JE R R (> 97% ), HoR#4r A
A 2S B BE 1, WOE B R A M SS i A ) AL T
WU Hod WA R VGITa 1 VGITb 2 FftilF 75y
B, R4S VGIIa WP RV EE J 3058 , {0 VGIIb ME Y T 5 8%
B EOEE AR L % MLST 43 B1 36 B, 3% 3 X
1) VGIla W7 #) B 5 58 Bk NIH444 (4 25 T 55 [H 75 7k
) e 5 AH [ 41, 55t 55 Bl P e X R B
SNV BIARARTR] (AL S AR B L 25 5% ) 51 VGIIb 3
T % BT 2 X A, 38 % 90T H e s B o B
Hi DX N2 [ R 45 0 AR 2 16 AL A A Y
MLST 43 50 3k — A3 52 7 % B 9 bk VGIT 3 R 8
Fk XHO1 B2k VGIIb W7 Y, M\ 1fij & B VGIIb I #4 A]
AT S AR

AR A NEMA TR THERN S T%
IR S5O P R B S R R R AT M OG . i
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TR AT 5 BUE TR 2R A 3 PR A A w2k A G T
& RE B ER B M LR R R B N 4L Bk BT A T 41
100 RSO E R XHOL [ 4 MR A 26
LS A0 Ja , k& B 5 B bR R272 JF 91 58 4 — 3
Gy hh X BB 3 A B W TR B R 37°C AR K A R
FrtE AT R & B XHO1 5 2 % kR[] 1 25 5, 5 30k
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Molecular and phenotypic characterization of a VGII
genotype Cryptococcus gattii XH91 isolated in China

. 1 . 2 . 1 . 3 . 1

1ao0pbo ren 1mgson u O LIn amin en 1ron ao :
Xiaobo Feng , Jingsong Wu", Bo Ling , D g Ren”, Zhirong Y
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(’Dep f Lal y Medicine, Shenzhen People’ s Hospital, the Second Clinical Medical College of Ji
University, Shenzhen 518020, China)

(’State Key Laboratory of Genetic Engineering, Institute of Genetics, Fudan University, Shanghai 200092, China)

Abstract: [ Objective] To characterize the molecular and phenotypic traits of the VGII genotype of Cryptococcus gattii
isolate XH91 firstly isolated in China. [ Methods ] The serotype was identified by molecular method ; multi-locus sequence
typing (MLST) was performed based on 16 gene fragments both of nuclear and mitochondria genomes; the abilities of
haploid fruiting, same-sex mating and opposite sex mating were all evaluated; the phenotypic traits including melanin
production, capsule size, and growth at 37°C were characterized. [ Results] The isolate XH91 firstly isolated in China
was serotype B. The isolate shared the same MLST genotype with the minor outbreak genotype VGIIb from Vancouver
islands. Strain XH91 could mate with the reference strain of opposite mating type and produced basidiospores, but could
not mate with the reference strain of same mating type and had no ability of haploid fruiting. We did not observe obvious
difference between XH91 and reference strains for melanin production, capsule size, and growth at 37°C. [ Conclusion ]
Based on the results from MLST and phenotypic analysis, the Cryptococcus gattii strain XH91 is identical with the minor
outbreak genotype VGIIb from Vancouver islands. This study will be critical to gain further insight into the emergence and
molecular epidemiology of the VGII genotype of Cryptococcus gattii from China.

Keywords: Cryptococcus gattii; genotype; sequence analysis; mating; phenotype
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