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Diversity and Anti-Dermatophyte Activities of Endophytic Fungi from Datura metel
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[Abstract] Objective: To investigate the taxonomic structure and diversity of endophytic fungi from
Datura metel and screen the strains with anti-dermatophyte activities, so as to provide resources for the
development of new lead compounds against dermatomycosis. Method: Endophytic fungi were isolated from
the roots, stems and leaves of D. metel after tissue block incubation and then identified by morphological
analysis and rDNA-internal transcribed spacer(ITS) sequencing. Their anti-dermatophyte activities were detected
by agar diffusion assay. Result: A total of 292 strains of endophytic fungi were isolated from D. metel,
belonging to 34 genera, with Fusarium (72.97%) in roots, Fusarium (37.25%) and Plectosphaerella (28.43%)
in stems, and Colletotrichum (39.66% ) in leaves as the dominant species. The isolation rate (89.23%) ,
colonization rate (84.62% ), and diversity index (1.82) of endophytic fungi in leaves were significantly higher
than those in roots (70.48%, 70.48% and 1.23) and stems (69.39%, 68.03% and 1.64). The determination of

anti-dermatophyte activities of 35 endophytic fungal fermented filtrates showed that the strains exhibiting
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inhibitory activities against Microsporum canis, Trichosporon mucoides, Trichophyton rubrum and Candida
albicans accounted for 97.14%, 71.43%, 45.71%, and 25.71%, respectively. Among them, six strains
(17.14%) , namely Fusarium sp. R1, Penicillium sp. RS, Aspergillus sp. R7, Metarhizium sp. S18, Diaporthe
sp. S19, and Glomerella sp. L57, all inhibited the four types of cutaneous fungal pathogens. Conclusion: The
endophytic fungi in D. metel are diverse, and the proportion of endophytic fungi possessing anti-dermatophyte

activities is high, allowing them to serve as potential resources for the development of new anti-dermatophyte

agents.
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Table 1  Colonization rate and isolation rate of endophytic fungi
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Table 2 Taxa of endophytic fungi in Datura metel roots, stems

in different parts of Datura metel and leaves
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7% ) 6 I )& Botryosphaeria 0.00 0.00 431 1.71

Y ¥ W )& Rhizoctonia 1.35 0.98 0.00 0.68
IR JE Colletotrichum 1.35 0.98 39.66 16.44
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/NLT & Microporus 0.00 0.98 0.00 0.34
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)& Cercospora 0.00 0.00 1.72 0.68
W B Corynespora 0.00 0.00 6.90 2.74
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Table 3 Diversity of endophytic fungi in roots, stems, and leaves

of Datura metel
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77‘|—{ Xylaria apiculata R23 (KP133322)
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2 Xylaria apiculata 967 (KP133330)

Amphirosellinia fushanensis 91111209 (GU339496)
00100

KRG K EWEFET HE A ITS rDNA 504 , i i Neighbor-Joining

J5 ¥ # 57 Amphirosellinia fushanensis 91111209 GU339496 Jg 4k 2

BE B W _ERY T 1000 TR 25 Y 3 AR, AR R 3 R js A%
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Fig. 1 Phylogenetic tree based on ITS rDNA gene sequence of

endophytic fungus strain L5
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Table 4 Molecular identification of endophytic fungi from Datura metel
TR 5 P 3 Genbank H1 g A UL B 1 FAABLEE /% e
R1 Jics Fusarium oxysporum GQ121302.1 100.00 e )1 # )R Fusarium
R2 R Rhizoctonia solani KX831968.1 99.51 22 ¥ J& Rhizoctonia
R4 it Ascomycota sp. BYSTW10 MG820068.1 98.44 T4/ J& Ascomycota
RS it Penicillium citrinum MT361775.1 100.00 B R JE Penicillium
R7 it Aspergillus sydowii Clin19 MN871723.1 99.62 ith %5 J& Aspergillus
R8 Jics Coprinellus disseminatus KJ780770.1 99.85 WAJE Coprinus
RI11 it} Pyrenochaeta sp 6316 IN903949.1 100.00 AR Pyrenochaeta
R14 Jics Acrocalymma vagum KF494166.1 100.00 Acrocalymma
R21 Jic: Setophoma terrestris KX823407.1 100.00 Setophoma
R23 Jii! Nectria haematococca LVPELLH134 10 JX868612.1 100.00 1 # 8 Fusarium
R33 lis Macrophomina phaseolina MK757624.1 99.64 STERLJE Macrophomina
R55 Jis] Eutypella sp. BCRC FU30246 KT868952.1 99.64 5 EE S B Eutypella
S4 = Sordariomycetes sp. 18TP391 MT184057.1 99.61 R R Nemania
S6 ES Didymella bellidis MK795223.1 100.00 Didymella
S8 Purpureocilliumlilacinum erchal7 MK290901.1 99.82 Purpureocillium
S10 E Pleosporales sp. 12223 KF019265.1 99.56 % f 1% & )& Pleospora
S12 E Phomopsis asparagi sp. MJ17KM203584.1 79.35 =5 %5 S8 Phomopsis
S14 ES Phlebia subserialis WZ-90 MN856249.1 99.00 SRR R Phlebia.
S15 Microporus xanthopus KM985667.1 99.61 /NFLTE B Microporus
S17 =% Fusarium incarnatum LS186 MN871572.1 100.00 W I @ Fusarium
S18 E-S Metarhizium anisopliae MaH57Z01 MK952374.1 100.00 LR R Metarhizium
S19 Diaporthe goulteri GLY 18 MF356583.1 98.89 [8] 8 52 J& Diaporthe
S20 25 Plectosphaerella cucumerina WZ-152 MN856294.1 99.61 Plectosphaerella
S22 E S Dothideomycetes sp. GQ153092.1 100.00 Ji: 2% 6 2N Dothideomycetes
S23 ES Periconia byssoides MK446311.1 99.80 RIS Periconia
S26 = Aspergillus flavus meijunS KR076752.1 99.81 {th 5 7 Aspergillus
L1 i Moesziomyces aphidis MK994026.1 100.00 [ S T B Moesziomyces
L5 i Xylaria venosula LS3 KM520026.1 99.64 W R Xylaria
L40 s Peyronellaea glomerata JX573325.1 100.00 IRIE B 8 Peyronellaea
L43 i Botryosphaeria dothidea KF516940.1 100.00 ] % JE I 1 J& Botryosphaeria
L56 it Phyllosticta sp. KY940507.1 100.00 I 5 %5 J& Phyllosticta
L57 nf Glomerella acutataCMU11 GQ924900.1 100.00 INNGEJE Glomerella
L65 i Cercospora sp.VC38-3 JQ002573.1 99.80 )& Cercospora
L67 iy Daldinia eschscholtzii MF040202.1 99.81 #)2 W5EH R Daldinia
L71 s Colletotrichum brevisporum LC379210.1 98.91 W% JH J@ Colletotrichum

A M T R 2 o) o SRR 97.14%,71.43%,
45.71% ,25.71% ; 4= & T bk 6 2 20 % —Ff 2 ik LR
ELAG TGV A 17.14% 0 B AR X 4 Fh R Tk BU B
R4 LA A 3 P 5 RN B M AR

215 0 T 2 LA 3 BB o R RO 37.14%,
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H P B Bk Xylaria venosula L5 %F Q #B L4 AR 5% (1) 411
il 15 M, LB 3R 5 51 82.99%,56.33%,96.76% . #
W 1AL 2 B B D A 2R T PR R B0 B
PRI R AE AR 2 0
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Table 5 Antibacterial activities of endophytic fungi from D. metel

T 3R G, n=3)/% T
ks KINFHE Microsporum FivE AT Trichosporon 21 EWE R Trichophyton H &SRS Candida
canis mucoides rubrum albicans
Fusarium sp. R1 6.80+0.02 0.44+0.01 19.77+0.02 +
Rhizoctonia sp. R2 12.93+0.01 55.90+0.14 84.30+0.01 -
Ascomycota sp. R4 8.84+0.01 26.20+0.01 62.79+0.06 -
Penicillium sp. RS 6.12+0.01 8.73+0.01 1.16+0.01 +H
Aspergillus sp. R7 3.06+0.02 10.04+0.02 1.74+0.03 H
Coprinellus sp. R8 27.21+0.03 6.99+0.03 -15.12+0.06 -
Pyrenochaeta sp. R11 5.44+0.00 8.73+0.03 12.56+0.06 -
Acrocalymma sp. R14 4.42+0.00 -0.44+0.03 -4.65+0.02 +
Setophoma sp. R21 10.88+0.02 4.37+0.03 —-15.12+0.00 -
Nectria sp. R23 68.37+0.10 - 78.49+0.03 -
Macrophomina sp. R33 86.39+0.00 - - -
Eutypella sp. R55 1.70+0.02 10.92+0.03 -14.53+0.02 -
Nemania sp. S4 6.12+001 17.90+0.02 17.44+0.00 -
Didymella sp. S6 47.62+0.03 15.28+0.01 -0.58+0.00 -
Purpureocillium sp. S8 4.08+0.01 -3.49+0.02 1.16+0.01 +H
Pleospora sp. S10 3.06+0.02 13.97+0.01 -19.77+0.00 -
Phomopsis sp. S12 18.37+£0.03 4.80+0.10 43.60+0.01 -
Phlebia sp. S14. 82.31+0.00 - - -
Microporus sp. S15 2.04+0.00 4.37+0.00 -23.26+0.19 -
Fusarium sp. S17 7.82+0.02 12.23+0.01 -25.00+0.08 -
Metarhizium sp. S18 7.14+0.01 30.13+0.00 18.02+0.17 +
Diaporthe sp. S19 2.38+0.01 11.35+0.01 16.28+0.07 H
Plectosphaerella sp. S20 47.62+0.00 -4.80+0.01 -20.35+0.01 +
Dothideomycetes sp. S22 19.05+0.01 -4.37+0.03 9.30+0.02 -
Periconia sp. S23 6.12+0.01 10.92+0.02 -20.93+0.00 -
Aspergillus sp. S26 6.12+0.05 11.35+0.05 —-13.37+0.03 -
Moesziomyces sp. L1 7.14+0.03 89.08+0.11 6.98+0.47 -
Xylaria sp. L5 82.99+0.01 56.33+0.00 96.76+0.09 -
Peyronellaea sp. L40 81.29+0.00 - - -
Botryosphaeria sp. L43 86.05+0.06 - - -
Phyllosticta sp. L56 -2.38+0.01 10.92+0.01 -20.93+0.01 -
Glomerella sp. L57 3.06+0.00 31.44+0.04 19.77+0.00 +
Cercospora sp. L65 85.37+0.09 76.42+0.00 - -
Daldinia sp. L67 37.76+0.28 21.45+0.06 —-15.12+0.00 -
Colletotrichum sp. L71 18.37+0.01 - - -

VE - JCAN G M+ BRI B EH AR (d)<I em ;. FoR 1 em<d<1.5 em ;. F 8 d=1.5cm,
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