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F 1. AR P AT B E R RA
Table 1. The strains and plasmids used in this study
Strains/plasmids Genotype/properties Source/reference

C. neoformas

H99 MATa Perfect et al., 1993117
KN99a MATa Nielsen et al., 2003!"*!
TBL101 MATa Nopl-mCherry::NAT Fan et al., 2019
TBL102 MATa Nopl-mCherry::NAT Fan et al., 2019
TBL105 MATo srpl::NEO In this study
TBL138 MATa srpl::NEO In this study
TBL218 MATo srpl::NEO SRP1::NAT In this study
TBL219 MATa srpl::NEO SRP1::NAT In this study
TBL220 MATa Srpl-mCherry::NAT In this study
TBL221 MATa Srpl-mCherry::NAT In this study
TBL222 MATa srplA::NEO Nop1-mCherry::NAT In this study
TBL223 MATa srpl A::NEO Nopl-mCherry::NAT In this study
Plasmids
pBSK(-) pBluescript SK(-)
pJAF1 Amp" plasmid containing NEO marker gene Fraser et al., 2003!'"!
pCN19 Amp" plasmid harboring GFP under histone H3 promoter Price et al., 20082%
pTBL1 Amp" plasmid containing NAT marker gene Fan et al., 2019
pTBL3 Amp" plasmid harboring mCherry-GPDI terminator and NAT marker Fan et al., 2019
pTBL131 Amp' vector for Pgrp;-SRPI-mCherry for Srpl localization In this study
pTBL132 Amp" vector for Psgp;-SRP1-NAT for complementation In this study
F2. FHRPFAAEIA PCR L5
Table 2. The PCR amplification primers used in this study
Primers Targeted genes Sequence (5'>3")
TL217 GAPDHqPCRF TGAGAAGGACCCTGCCAACA
TL218 GAPDH qPCRR ACTCCGGCTTGTAGGCATCAA
TL228 SRPIKOFI1 GTAGGCGTTGAAGGTGTCGGTGTC
TL229 SRPIKORI CTGGCCGTCGTTTTACGGAAGGTGGTGGAATGGAATCAAC
TL230 SRPI KO F2 GTCATAGCTGTTTCCTGAGTATGGCCCGTTTGCTCTTG
TL231 SRPIKOR2 CACGGCGCTTGCTTTCTCTTAC
TL232 SRPIKOF3 ACCCCTTGGATCATTGGCTCTGCT
TL233 SRPIKOR3 AACAATGGAGAGGAAAAGACGGAG
TL234 SRPIKOF4 TTTCCAAATCCCCATCAATCGTG
TL537 SRPI qPCRF1 TGCCAATGCCAATGAAACC
TL538 SRPI qPCRRI1 AACAGGAGATTCGCCCTTC
TL564 SRPI Comp F GATATCGAATTCCTGCAGCCCGGGGGATCCCGTGGACTGCTAGGGGTGATAAGGAT (BamH I)
TL565 SRPI Comp R CGGTGGCGGCCGCTCTAGAACTAGTGGATCCAGGACCAAAGTTGAACAGGATAGGAG
(BamH 1)
TL877 SRPI-mCherry F1 TTAGTAAACTCGCCCAACATGTCTGGATCCTTTCCAAATCCCCATCAATCGTG (BamH I)
TL878 SRPI-mCherry R1 CTTGCTCACCATTCTAGAACTAGTGGATCCTTCCTGCTTTCCAACAGGAGATTC (BamH 1)

http://journals.im.ac.cn/actamicrocn
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Figure 1.

Gene and protein sequence analysis of the sporulation-related protein Srpl. A: The sequence structure of

the sporulation-related protein gene SRP/; B: Sequence of the sporulation-related protein Srpl. Non-conserved

domains were found in Srpl1.

F 3. FMHEXER Srpl FIRER LKL
Table 3. The eight homologizes of the sporulation-related protein Srp1 identified by BLASTP.

Accession Description Query cover/% E-value Identity/%
XP_012046847 Srpl, Cryptococcus neoformans var. grubii H99 100 7e-158 100
XP 566960 Hypothetical protein, Cryptococcus neoformans var. neoformans JEC21 100 Se-130 91
KGB75464 Hypothetical protein, Cryptococcus gattii VGII R265 99 4e-109 81
ODN89942 Hypothetical protein, Cryptococcus depauperatus CBS 7841 99 7e-59 49
XP 018996930 Hypothetical protein, Cryptococcus amylolentus CBS 6039 100 3e—45 46
XP_019032557 Hypothetical protein, Tsuchiyaea wingfieldii CBS 7118 70 3e—44 56
RSH85290 Hypothetical protein, Saitozyma podzolica 93 le-07 31
PPQ76540 Hypothetical protein, Gymnopilus dilepis 87 0.005 31
KIK43939 Hypothetical protein, Suillus luteus UH-Slu-Lm8-n1 67 0.002 28

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



1400

Chengli Fan | Acta Microbiologica Sinica, 2019, 59(7)

(A) ~ 10 (B) Yeast cell Dikaryon Basidium  Spores
S
£ DIC J 3 A\ )'-
2 6
2 —
% 4
z 2
=] mCherry
& 0707 12 24 48 72 96 168
t/h
2. SRPI ERMFEEX D
Figure 2. Expression pattern of the SRPI gene in C. neoformans. A: Expression of SRP/ during early stages of

mating was detected by qRT-PCR. Mating cultures of the wild type strains (H99 x KN99a) were collected from the
V8 plates after 12, 24, 48, 72, and 96 h and 7 d incubation for RNA purification and cDNA synthesis. The pAACT
method was used to analyze the relative changes in SRP1 expression and GAPDH was used as internal control. The

experiment was repeated three times; B: Localization of Srpl-mCherry fusion protein in cryptococcal different

developmental stages. The Srpl-mCherry fusion protein was located to the cytoplasm of the yeast cell, mating

hyphae, basidium and basidiospores of C. neoformans. Bars, 5 um.
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srplA
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B 3. SRPIERFFREERAIIE
Figure 3. Verification of SRPI gene knockout mutants. A: The restriction enzyme Kpn I was used to digest the
genomic DNAs for Southern blotting; B: Disruption of the wild type SRPI gene was confirmed by Southern
blotting analysis. The Southern blotting was probed with a F1/R1 PCR product specific probe. A fragment of 4.7 kb
is present in the wild-type strains while the 3.5 kb band is shown in srp/A mutant strains. Number 1-3 are the three
G418 resistant transformants used for Southern blotting.

(A) srpIA:SRPI (B)  H99

H99 srplA srplA srplA:SRPI

YPD+1 mol/L Sorbltol

E 4. SRPI EERMRAZIHERKELHS 7] I?E’Jﬁ,ﬁk

Figure 4. Srpl is dispensable for classical virulence factors development in C. neoformans. A: Melanin production was
assayed on Niger seed medium. Melanin levels produced by the strains were observed in photographs after incubation
for 2 days at 37 °C; B: Capsule formation was assayed at 37 °C on DME medium. Capsule production was visualized
by India ink staining after cells were grown on DME medium for 2 days; Bar, 5 um. C: Cryptococcal overnight
cultures in YPD were diluted to an ODgg of 2.0. Tenfold dilutions were made in water and 5 pL of each dilution was
spotted on YPD agar with indicative stresses. The plates were incubated for two to three days at indicated temperature.
H99, srpl A mutant and srplA complemented strains are indicated on the left and the conditions at the top.

http://journals.im.ac.cn/actamicrocn
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Figure 5. Srpl is not required for pathogenicity in C. neoformans. A: Groups of 10 female C57 BL/6 mice were
infected intranasally with 1x10° cells of wild-type H99 and srp/A mutant cells, and progression to severe morbidity
was monitored for 30 days. There was no significant difference between srplA mutant and the wild-type strain, H99
in virulence. B: Brains, Lungs and spleens were harvested and homogenized, and serial dilutions were plated for
CFU determinations. Error bars indicate standard deviations for five mice per treatment group. ns: not significant. C:
Histopathological analysis of C. neoformans-infected brain, lung and spleen tissues. Brain, lung and spleen tissues
from H99 and srplA infected mice were isolated, fixed and stained with H&E. Arrows indicates strained
cryptococcal cells. Bars, 25 pm.
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& 6. Srpl FIERIKE A HEE
Stpl is required for sexual reproduction in C. neoformans. Mating phenotypes for a wild-type cross
between H99 and KN99a, the srp/A mutant bilateral cross between TBL105 and TBLI138, and srplA
complemented strains cross between TBL218 and TBL219. All mating patches were spotted on MS medium and
incubated for 14 days in the dark at 25 °C. The top row shows hyphal growth on the edge of mating patches at x40
magnification. bar=100 um. The middle and the bottom rows show the basidium and spore chain morphology at

Figure 6.

%200 (bar=25 um) and X400 magnification (Bar=10 pm), respectively.

http://journals.im.ac.cn/actamicrocn
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mutant strains. Mating cultures were harvested from MS plates after incubation for 7 or 14 days at 25 °C in the dark

and examined under inverted confocal laser scanning microscope (Olympus, FV1200). Bars, 5 pm.
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Identification and characterization of a novel sporulation-related
protein Srpl in Cryptococcus neoformans

. *
Chengli Fan
College of Animal Science and Technology, Southwest University, Chongqing 400715, China

Abstract: [Objective] To investigate the role and its mechanism of the sporulation-related protein Srpl in sexual
reproduction and virulence in Cryptococcus neoformans. |[Methods] Biolistic transformation method was
conducted to construct the s¥p/A mutants and its complemented strains. Fungal virulence assay and bilateral mating
assay were used to test the role of Srpl in fungal development in C. neoformans. [Results] In comparison with the
wild-type strain H99, the srp/A mutants had no significant difference in fungal virulence. Although the srp/A
mutants can mate and form the dikaryotic hyphae in bilateral mating, the srp/A mutants have lost their ability to
produce basidiospores. Fungal nuclei development assay showed that the nuclei in the bilateral mating of srplA
mutants failed to undergo meiosis after fusion, which can lead to failure of basidiospore formation in srplA
mutants. [Conclusion] The sporulation related protein Srpl is not required for fungal virulence, but control sexual
reproduction by regulating meiosis during mating in C. neoformans.
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