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Abstract: Objective To screen out a more universally applicable culture medium for the isolation and culturing of
pathogenic fungi through comparing the performance of various universal fungal culture media, to optimize the fungal
culturomics technique, and to better apply it to the culturomics research of pathogenic fungi. Methods Multiple common
fungal culture media Sabouraud dextrose agar (SDA), potato dextrose agar (PDA), modified Dixon (mDixon), modified Leeming—
Notman agar (MLNA), etc., and a new pan—fungal medium (PF) were used to culture 40 strains of common pathogenic fungi to
to determine the growth states of strains under different conditions. Based on that, PF, SDA, PDA, mDixon and MLNA, a total of
5 culture media, were used to isolate and culture a simulated sample (suspension of Candida albicans and Aspergillus
Jfumigatus), 10 human samples (4 fecal samples and 6 vaginal secretion samples) and 3 environmental samples. Results  The
positive growth rates of 40 strains of pathogenic fungi in the 7 media were as follows: PDA 95.0% (38/40), SDA 95.0% (38/40),
BHI 95.0% (38/40), YPD 90.0% (36/40), mDixon 95.0% (38/40), MLNA 87.5% (35/40), PF 100.0% (40/40). For the simulated
samples, PF could effectively promote the self-limited growth of filamentous fungi, performing better in isolation and culture.

For the human samples and environmental samples, PF showed the same versatility as SDA and PDA. Conclusions In the
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isolation and culturing of pathogenic fungi, PF medium can effectively isolate and culture most fungal species. Meanwhile, PF

can make the fast—growing fungi show self~limited growth and clear edges, and not easy to cross—contamination, which

indicates it is conducive to the isolation and identification of single colonies. PF medium outperforms other common media in

isolating strains from unknown samples in culturomics, which illustrates PF medium can be effectively used for the study of

fungal culturomics.
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B M Hriﬁ il %ﬁfﬁﬂﬁ‘ e i (yeast—peptone dextrose
agar, YPD) . 2 K Dixon B JJg 55 7% % (modified dixon
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(38/40) .SDA 95.0%(38/40) .BHI 95.0%(38/40) .YPD

90.0% (36/40) . mDixon 95.0% (38/40) . MLNA 87.5%
(35/40) .PF 100.0%(40/40) .

P REAR LA D, AR BR TR 6 Fh R PRAE 7 Fh o 57 3
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Table 1 Fungal strains used in this study and culture success rates of them inoculated onto seven media %
T 4 B Strains name A n PDA SDA BHI YPD mDixon MLNA PF
PR AH BT Y east-like fungi
XK Candida spp.
H/SERE C. albicans 2 100 100 100 100 100 100 100
P BERE C. tropicalis 2 100 100 100 100 100 100 100
SLAREIRI C. krusei 2 100 100 100 100 100 100 100
V-1 S ER T C. parapsilosis 2 100 100 100 100 100 100 100
W BRI C. glabrata 2 100 100 100 100 100 100 100
HRBRH C. auris 2 100 100 100 100 100 100 100
FEER T & Cryptococeus spp.
HiE BRERE C. neoformans 2 100 100 100 100 50 50 100
FEARRRER R C. gattii 2 100 100 100 100 50 0 100
B+ &8 Trichosporon spp.
B % A5 BT T8 T. asahii 2 100 100 100 0 100 100 100
Ty }7 {4 1 & Malassezia spp.
FERL SR B M. furfur 2 0 0 0 0 100 100 100
22iR FLTA] Filamentous fungi
2 & Aspergillus spp.
W A. flavus 2 100 100 100 100 100 100 100
B A. niger 2 100 100 100 100 100 100 100
TEBEMN B A, versicolor 2 100 100 100 100 100 100 100
V8% A nidulans 1 100 100 100 100 100 100 100
HHINEE A. fumigatus 2 100 100 100 100 100 100 100
WAL EE A aculeatus 2 100 100 100 100 100 100 100
+ 5 A. terreus 1 100 100 100 100 100 100 100
ESRETRE Trichophyton spp.
J5UE BB T. mentagrophytes 1 100 100 100 100 100 100 100
k(BB E R T interdigitale 2 100 100 100 100 100 100 100
WUAHELTE Dimorphic fungi
WIRTE & Talaromyces spp.
R AEFARTE T. marneffei 2 100 100 100 100 100 0 100
12214 )& Sporothrix spp.
BRIEHLF 2274 S. globosa 3 100 100 100 100 100 100 100
St Total 40 95.0 95.0 95.0 90.0 95.0 87.5 100.0
TF : PDA. I8 S A A I NG 15 952 5 s SDA. VD08 2 40 W Bt 15 95 3 5 BHL 0o B BN 15 95 56 5 YPD. IR 2R 11 VR0 4 1 B B 7 3

mDixon. 2 B Dixon Eifl§ 5% 55 55 ; MLNA. L B Leeming—Notman g5 95 3L PF. Pan—fungal BEF 3 . Note: PDA. Potato dextrose agar; SDA. Sabouraud

dextrose agar; BHI. Brain—heart infusion agar; YPD. Yeast—peptone dextrose agar; mDixon. Modified dixon agar; MLNA. Leeming & Notman agar modified

agar; PF. Pan—fungal medium.
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MR S P72 5 (Malassezia furfur) (X BEFE PF , mDix- RO LRI TR AR G0 R it & (Aspergillus ni-
on MLNA 3FpIEFIE AR, BE /N g, B ger) \mﬂ?ﬂfﬁ?{%(z‘lspergillus aculeatus ) TE SDA ¥5 35 5 |
B e HAb A Fh R IR L B A SZ R (BT 1) . BRI, 5 5 RAEARG R TR AR (90 mm BiFRL) .

M E R FE A PG TR R A (HA K e PR IG SR AL b VR BB, SRR IPEAE K Bl 5 35
JEA WIS 2R o 7 PDA SDA BHI 3R FREE  FRINRIREER , Wk S M. W2 1.8 2.

PDA SDA BHI YPD mDixon MLNA PF

C. albicans

C. tropicalis

S SR
C. glabrata

A G
M. furfur

T s PDA. Eh % T A 4 B SnU0R 15 37 4 s SDA. Vb OR 2  45 Wl Bt 15 57 BHL IO 3R W Bh0BR 15 35 5 5 YPD. B RE AR 1 70 4 Wl B i B 9
mDixon. B K Dixon FIE 55 773 ; MLNA. 2 K Leeming—Notman Bifl§ 15 57 4k ; PF. Pan—fungal 5535, Note: PDA. Potato dextrose agar; SDA. Sabouraud
dextrose agar; BHI. Brain—heart infusion agar; YPD. Yeast—peptone dextrose agar; mDixon. Modified dixon agar; MLNA. Leeming & Notman agar modified

agar; PF. Pan—fungal medium.

1 BOBSHEREARERE ERERERCEEIXR)
Fig. 1 The growth of yeast-like fungi on different media (Day 3)

PDA SDA BHI YPD mDixon MLNA PF

5 M5 A. flavus

& A. niger

JHINEE A, fumigatus

AEBEINER A. versicolor

AN EE A aculeatus
BRIGHG 75 s YPD. BERR AR 11 R 40 0 SN 1 7R 2
mDixon. 2 K Dixon Bl 15 723 ; MLNA. 24 K Leeming—Notman B[l 1 72 3 ; PF. Pan—fungal 537 %, Note: PDA. Potato dextrose agar; SDA. Sabouraud
dextrose agar; BHI. Brain—heart infusion agar; YPD. Yeast—peptone dextrose agar; mDixon. Modified dixon agar; MLNA. Leeming & Notman agar modified
agar; PF. Pan—fungal medium.
2 WMomEREAFRTEFE ERAREL(EESX)
Fig. 2 The growth of Aspergillus spp. on different media (Day 5)
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EH A K, b SDA R PDA Y A K R R P
K3,
22 FHAERBMsBEMER ZRDR(EA4),
SDA 1 PDA 35353 |, A ih & (Aspergillus fumigatus)
AR, B RiEEA K, B&ERE (Candida auris)

B 24
S. globosa

R AEERE §
T. marneffet

EECEE L, PRBCH R B 1Y) B v B R B A i 2
e SyEMERE R WIAE PR IR M S H &

PR R/, 2 A BRME A K RS B8 B oA

23 G RATRBEAEARIZALER K2V, FR(EHE
A< FO2 £ PDA . SDA \PF [ A W 75 4= K, BEAR KO3 7%
PDA .SDA .mDixon .PF 5 7% 4= &K , FHE 7 Wb A
A Y01 7E PDA .SDA .mDixon .PF 74 & ¥/ K FEA
Y04 7E PDA \SDA .PF F AW AK. ¥ EEE S
AT o B Al 3l L Y B, A NCBLEE 22 %t

YPD mDixon

MLNA PF

TE: PDA. S #% S A M B g B 97 25 5 SDA. Vb DR A AW Bl B 57 28 5 BHL IO IR BN B 3R 45 5 YPD. W R 2 W 481 26 W B0 5 7 2
mDixon. 2 K Dixon BEAEH; 773k ; MLNA. 2 K Leeming—Notman BEAEHT 73 ; PF. Pan—fungal #5775 . Note: PDA. Potato dextrose agar; SDA. Sabouraud

dextrose agar; BHI. Brain—heart infusion agar; YPD. Yeast—peptone dextrose agar; mDixon. Modified dixon agar; MLNA. Leeming & Notman agar modified

agar; PF. Pan—fungal medium.

B3 FAPMHEREEARERE EMERERL(GE10X)
Fig. 3 The growth of dimorphic fungi on different media (Day 10)

R2 ERMFSEA P EEER B EESR

Table 2 Isolation and identification of fungal strains in clinical and environmental samples

PDA SDA

MLNA PF

mDxion

EERe)

N T R T

Identification result n Identification result n Identification result  n Identification result n  Identification result  n

FO1 - 0 - 0 - 0 - 0 - 0
F02 ARk 10 AR 12 - 0 - 0 PR 7
F03 FSTRA 13 P ERA 14 FIA TR 5 - 0 FUSER A 9
F04 - 0 - 0 - 0 - 0 - 0
Y01 P TR 5 AR 10 P TR 6 - 0 MU ER A 6
Y02 - 0 - 0 - 0 - 0 - 0
Y03 - 0 - 0 - 0 - 0 - 0
Y04 FIAER 4 AR 7 - 0 - 0 FIETRE 5
Y05 - 0 - 0 - 0 - 0 - 0
Y06 - 0 - 0 - 0 - 0 - 0
HO1 A 1 W 3 A 2 - 0 A 2
- 0 Eaiiips 2 - 0 - 0 A 1

HO2 gl 2 pigiiipe 3 itz 2 - 0 w2 1
HO3 EigiiiE 1 paiik 2 iz 1 paiik 1 piiiE 1
HBihd 2 B 1 - 0 - 0 Bl 1

T PDA. DA SR A B IE 1 55 5L s SDA. VD B 4 2 W B 1% 55 25 s mDixon. 21 R Dixon BiIE 155555 ; MLNA. 2 2 Leeming—Notman BiUJ§ 15 55
I s PF. Pan—fungal 15 5% 3k ; —. #5352 45 B BAPE . Note: PDA. Potato dextrose agar; SDA. Sabouraud dextrose agar; mDixon. Modified dixon agar; MLNA.

Leeming & Notman agar modified agar; PF. Pan—fungal medium; —. The culture result is negative.
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P I P B HEAT HEXT, & 01 3 0 i R Tk X2 A 11 &
¥ H (Candida albicans) o

3R E Y VP REA K AT AN [ B AR S T s AR
1 XA v o0 B AR S AT S R B, W) — R
H1, SDA (PDA [ PF 3 F 55 SR ZE A 55 SR BE 7 M 25, A
A8 HO1 A1 HO3 P[] B 49 5 o 85 1 %5 (Aspergillus Sla-
vus) A B (Aspergillus niger) , 1 mDxion {¥ 73 &5 H &%
it 5 , MLNA {0 /£ HO3 Hr /B 21 1 pk i il 2 (6 2) .

T SDA. VAR HIE IR R 2k s PDA. S B A A Bt g 1
77 5 5 PF. Pan—fungal 35 3% 2 . Note: SDA. Sabouraud dextrose agar;

PDA. Potato dextrose agar; PF. Pan—fungal medium.
4 JHihE SHESIREIR S Y7L SDA \PDA \PF 3 fhIr 4t
ERERBR(EE4X)
Fig. 4 The growth of Aspergillus fumigatus and Candida auris
mixture on SDA, PDA and PF medium (Day 4)

3 W it

SDA Fl PDA J&fifi e ) iz i L5 R 4k, X 2
Fofr 55 % 3 % B R LA 0 108 FR R Y (B T 4
AR ST ZI W BB, g g e A K B SRR s
SDA F1 PDA ASBEFEAEAR RV 35 2 18053, % F AR FAEAS
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Tl B A BB | 220K A L OURH L TR L 40 B i L T
167 #3723 (PDA (SDA . BHI, YPD .mDixon ,MLNA |
PF) A5 7245 50 . BHE A K %0 PDA 95.0% (38/

40) . SDA 95.0% (38/40) . BHI 95.0% (38/40) , YPD
90.0% (36/40) . mDixon 95.0% (38/40) . MLNA 87.5%
(35/40) .PF 100%(40/40) , PF 3% 37 5] B 3% () e £
AHEL BV ), 50 A TR A L, TR AR AR R R
TR TEAS SR/ INEEAR — B ABAERG F 22K TE | AR AE
PRV T A AR R R 1 I I AN [), T v S 3k, 2 BR
HlPEAE K

HYR BT PF RS 37 B A0 1 37 220K EL A I 5 0 40
SDA .PDA R FR 5L 25 55 il it B 5256, & A 220k
PRI B AE B PR 2L B SR A 0L, PR AT PR 43 25
R A LR A RE D o I ELSEREAC Y iy T AR S b
B/ N BUE R U 208, B g A A R P
HY R PRI T o DA EBR A ], HO T A K PR B i
op PR, B R A REAR SR R ok L I PRIy
WP AE RN T H AR T A B B ME RS, R4 SDA
55 PDA P v AR R B B U 1) 25 2 i 4 R
K, AR FN T PRI TR 35, A7 A5 58 S5 G4 i AU, i
PF 532 3 P B v 2 BRI AR S, TRIVE R ECRE 3 A L A
T RS B G UAEAR AL, I3 12 H A BRI 1 S g
BN

e Ja , I 7E 2 R IR I PR A BEAEAS 1R
PRI ST BB FR , WA PF 35 32 B e I LI 2 B s 5 |
EA R PERE , v R0 A B R 5 . 7
Il RAEAS B BRI AR S B B A S G R N Bk, 5
REAEHGE — B0, PR A o3 25 B it 2 S R it
B, B MLNA Z1, JURP 537 58555 00 B 7 Fh 28 85t Ik
AR—F, WAL, AR ZRE R HA B H R
AR A T T AR IR A TR R ) 0 B 45 5%

SR E I R RN B A 3 ) BB B R
FEARRRUE X R Z R WA T R 7 AR M T 88404k
K RAERT 20 B A GE i B R e 4, i 1
BR R 20 5 RO RN REAS 43 B 55 R I ME L, 7T e T 3
B IPELS R s AL, T T 7 R S AL R T iy ki v AR K
WA TEIE S B ok T E R RXE. PR R IR LT
FAH AR R 68 1 ny R, sa il 1 ) 2 b o5 2
R R B IR BE ) RENE B 5 B 2 EL P A R, TR VR
B HRMAER W, A5 & X5 9s A4 F T
RV (4 53 B S 0, 70 35 33 21 2 vhoOs R AR A 1 T vk
3 A IR R BT L, PR G 5R E AT AR
Sy F Al E B SR LA A T, A SO T B B

TR BT o
REEESMERT AW KA AL 1
[E=s

FlERMSRER TR A AR g5 e
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