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Taxonomic analysis of fungal endophytes from Ampelopsis
japonica by high-throughput sequencing and
culture-dependent methods and the activity of the isolated
strains against acne-associated pathogens

LI Jianbinl’z, ZHANG Zengfeng3 , TAN inen3, CHEN Meiqil, YAO Huaxiongl,
DENG Zujun™'

1 Guangdong Provincial Key Laboratory of Pharmaceutical Bioactive Substances, School of Life Sciences and
Biopharmaceutics, Guangdong Pharmaceutical University, Guangzhou 510006, Guangdong, China
2 School of Chemistry and Chemical Engineering, Guangdong Pharmaceutical University, Zhongshan 528458,
Guangdong, China
3 Guangzhou Institute of Microbiology, Guangzhou 510663, Guangdong, China
Abstract: [Background] Medicinal plants harbor abundant fungal endophytes, producing
host-related secondary metabolites with a variety of biological activities. [Objective] To analyze
the diversity of endophytic fungi in the roots of medicinal species Ampelopsis japonica (Thunb.)
Makino and isolate strains producing chemicals with anti-acne activity. [Methods] The
taxonomic diversity of fungal endophytes was analyzed based on high-throughput sequencing and
tissue isolation. The activity of metabolites of the endophytes against acne-associated pathogens
was tested with agar diffusion method and the minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) were determined by broth microdilution. [Results]
The endophytic fungi from the roots of A. japonica belonged to 93 genera, 73 families, 45 orders,
22 classes, and 8 phyla. The dominant genera were Tainosphaeria (20.86%) and Fusarium
(15.38%). With the tissue isolation method, 83 fungal strains (12 genera) were isolated, among
which Penicillium (24.10%), Trichoderma (14.46%), Cadophora (13.25%), and Fusarium
(12.05%) dominated. The results of anti-acne bacteria activities of 17 representative strains
showed that the strains with activities against Propionibacterium acnes and Staphylococcus
aureus accounted for 11.76% and 23.53%, respectively. The fermentation broth of the endophytic
Fusarium oxysporum BLR17 displayed obvious inhibitory effect on both pathogens. The MIC of
its crude ethyl acetate extract against P. acnes and S. aureus was 7.81 pg/mL and 62.5 ug/mL,
respectively, and the MBC was 7.81 pg/mL and 62.5 pg/mL, separately. [Conclusion] The
endophytic fungi of 4. japonica had high diversity and contained a certain proportion of anti-acne
species resources. F. oxysporum BLR17 is expected to be a resource strain for screening the
anti-acne bioactive compounds, which is worthy of further study.
Keywords: Ampelopsis japonica; fungal endophytes; diversity analysis; antimicrobial activities;

Propionibacterium acnes
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9 22 D HEVE IR 70 I 1 22, (075 B R AR o i T ik
KR NRM B AL EFE B AL, 5 | K B2
IR TR AT T 45 0 (9] 4 TR T S5 B0M T 14
FEY, B R RAEFBCY, G, Xt
PR B0 T AP TR T R i RVR T R Y
HEFE, RS TR B, IR
e PR B A P A R YA T
{EL Bt AR S50 TR T 25 RE 1 AT i, TR 24
YRATT ORI BT B, 1697 FRIISEIR , AN R
L H e E T PR, SR e O T
EEEANEREREX DL/ RTA S WIBIER7I

& [Ampelopsis japonica (Thunb.) Makino]
J& T A A P e A SR AR ) L A4 LT A LR
FIARSE, FE7FAIL, At B4 PUmg Rk
VAL R L TR AT S TR EUR
JBTAEGE 2, AT AR, RAEC 4 Bk )
oA ICE, HkeE, MERCE, 1o, B&, A
TEHEE | THPIHLES | SUBA R, T2
TIRIPIIHRTE . I 805 . Bt I
DI R BLASS ZW2E . EIRZE B . finy
FAPLRSS . R RIS E AT,
HAYOR . il . Jigg . Priafe . et
R IE ML (VBRI 4 B (0 A A R T
HA — NP iE v, WX e 2k W
(Candida albicans). [Rl.CoA% B (Trichophyton
LS N~ SV N S [ T
(Microsporum —audouinii) Fl I {8, 3 R & B
(Epidermophyton  rubrum)%§ 7 1tk B & 1A A [A]
B il v O 80 BTV EE SN
R e e PR s Bk 251, B B
JEAHETE L, DRHCHCAE I OB R T oA 6 T2
FHAU H TR 1 da 3 SR R A A7 B 1 T
R, WA SRR A B Y, R, SR A
SRR, X5 T 8 25 IR A 4
ZHMMAAEEZ L YN ERE R AR

concentricum)

TEAE FEA P AL SN TR 5 R 8 A ] 2
E AR, HAE R P Rl AL A b S e 3
HPIE R T BRI A R R B R
R, 25 IR A A L A 7 A 5 1 SRR [
AR A= AR A it me U, i L
& F IS R R RIS ) 6]
I, X6 2 FAR ) PN A L B IR 5 I A AT 2
fife 25 ARG IR B Z O PR, ORAP 5 A 25 R A )
PO, fRm A RCR . L, 25N
A TUE BN 2T R B B BTIRR , 5 ERTA
BT RTE o FRT M JC F 8N A LR 2R
HYUHAEIEAE AR ST TE o AFTESS 4 i i R
Jy 5 ] B SR SRR S P A R ) 2R
L HIERELS AT R GE T, RN AR ELR b
A O R PR BEA T RIS, LASUDOH 18 1 5 AT e
P SO TR TG B TR, DT A U B 25 T K
SR BRI, 82 BT IR A TR 2
NIV SR VS A H S 5

1 HE5xZ

1.1 #R
1.1.1 FHEEYHR

Ah e g 3 1) 2 4 A B 2 1 8 [Ampelopsis
Jjaponica (Thunb.) Makino %4 Fin Fd 44 ra FH T
N % E X (33°15'44.3"N, 111°55'56.0"E), tki
2y 55 cm, HHAER Y B RIGATOT 9T D148 E . R
B IX e Tl 2 AU ——IE P e Xk
PSR 13.6 °C, AEIRE/KEE 700 mm, 135
KRN bR Rk B SOk LD E T
F4E(33 cmx40 cm)H, 4 CCEEHHEH B LKE,
36 h W TR 2525
1.1.2 ZimEREERK

Y% s TN TR ¥T 18 (Propionibacterium acnes)
CICC10312 ) MR EMIR iR dlt, R
B3R TAHME L B IR a8 T o 6 0 €0 7 4 BR 1A
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(Staphylococcus aureus) CMCC26003 {7 T A%
MEYE SRR A =, 4 °CIRAFT LB #HE
#=Ho

1.1.3  FERAFIFNEE

AL R 4 DNA $2BGAF &, KA
WAL A ABRA ], AR A4 DNA ik
AR G, A TTAY TR RO A RA
) ; Phusion® High-Fidelity PCR Master Mix with
GC Buffer, AR E AT ARA ] ;
Premix Taq, 5 HBEAEYFARAEZ)ARAA]
WEBR . SRR NI Hral, i b Ak
HEARA A HIRIRG A, WM EF
HlEA R\ s PCR 9784, Jbat R IERH 4
PR A PR H]

1.14 EFE

BFAE LT I P AR 35 55 5L RN AR B £ R 6
BRI T O, TR YR BRA A

LB K #: 5 (g/L) : AR ¥R 10.0, RS 5.0,
ks 5.0, BilE 15.0,

PDA }iFH(g/L): 255K 300.0, %)M
20.0, A&E=R 0.1, Fig 15.0 (AESMNZA PDB
AR

Wi LB RR R [ AR 95 B (/L) R AR B & B PR
ERREFEIETHRY 29.3, Biflg 25.0,

1.2 5k
1.2.1 #HmEREESLE

W KA AR T Sl /K B2 2275 Uk 30 min, Z2BR
FH - ORS8RI 2 em 2245 (/)N
B, RIRT 75% IR 1 min, 5% A A0
WA R TP EEPE 5 min, T 75% 2 BEHELE 30 s,
B PTG 2808 /K Bk 3 k. B 100 pL e fi—
AR FESAT T PDA 353505, 28 °CH5 3% 3-7 d,
AT R MTH R RCR AR EE , R4 LA SUENIC e
5. JeMUHZM M, EHRm RS PDA AR
FEfih 3-5 min [, BT AR RSR, W

%% PDA VAl A JCIvE AR
1.2.2 DNA ZE%. ¥ #E5WF

FRPE S R Y FE P 41 DNA $2 50050 i B
PSR IL 4] DNA, FI BB
HL VKA DNA Jiist . SR 4T barcode Y IE[7 5]
) ITS1-1F-F (5-CTTGGTCATTTAGAGGAAGT
AA-3)HIZ A5 # ITS1-1F-R (5-GCTGCGTTCT
TCATCGATGC-3") 47 ITS1-1F X34 1, PCR
JZ WA Z (25 pL): 2x High-Fidelity PCR Master
Mix 12.5 uL, 1EM5[#)(10 pmol/L) 1.25 uL, %
M 5] # (10 pumol/L) 1.25 uL , DNA A g
(10 ng/pL) 2.5 pL, nuclease-free water 7.5 pL.
PCR W 454F: 98 °C 1 min; 98 °C 10's, 50 °C
30 s, 72 °C 30 s, 35 7MfE¥; 72 °C 5 min,
PCR ¥ 28 F, T A I 3 RS f= 326 2R b T i AR 3
DERHEE A A RS W AT I Ty, 0 TR
h SW tags. ASIFSE I AR 19 e 3 e D 25
& 1% % NCBI SRA (sequence read archive) (&
JE, %5%%5 K PRINAS60148,
123 SEEXEI N

KA QIIME (V1.9.1, http://qiime.org/scripts/
split_libraries_fastq.html)#1 VSEARCH (V2.21.1,
https://github.com/torognes/vsearch) X = i = M
FP B AT B, R AR, RIS A
(effective tags). {# F] UPARSE (V7.0.1001, http:/
www.drive5.com/uparse/) X} A 5UF 51 17 2,
Lh 97% Yy — Pk (identity ) Bf 6 51 B 1 — A
24 B0 (operational taxonomic unit, OTU),
SRIGHIH QIIME #FHT Unite dla)%E (V8.2
https://unite. ut.ee/)% OTU #ATHIFIERE, KT
Gr2EEEAR BAUE T WA AR = B | JF 5
o ZAEPEFE$(Shannon, Simpson, Chaol, ACE,
Goods coverage) . ff F§ MUSCLE (V3.8.31,
http://www. drive5.com/muscle/)# {4 HETHeH £
FEAI LT, 53T OTU MR G IHEE B
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I/l FUNGuild H & ¥ 55 2 68 % 4 P2
(http://www.stbates.org/guilds/app.php) #f 17 43
BT, AR B EICH T B 25 R, Bi 1t trophic mode (5
F2 O guild (BhRE341) P 5 T B Re B
g
124 BHERBNEEENSS. BEFRS5EE

RS E A S L By, 5
B 0.5 emx0.5 cm /N, B4 2L 3] 11— i
BT PDA KiFEhk I 28 °CRi3E, HRMEL, #
TELH L HD) A A A TR 224, PRI o 1A
22 F B PDA $5 353 b alifb s 3% o W ER A
W 22K TS, 456 (HFE
S FM) PR ChEEEE) P 2s
B, WA F T TR PR T R T I ) 4 2R . Al R
Y1 F—80 °CIR:IHT

) L P 3 TR 2H, DN R 4457 6 R B
221K DNA, DIEEAZBEA rDNA ITS [Xi#
514 1TS1 (5-TCCGTAGGTGAACCTGCGG-
3"Fl ITS4 (5-TCCTCCGCTTATTGATATGC-3")
PHITEAR 18S rRNA JEHT 43741 1TS1-5.8S-
ITS2 40 FF4F1 28S rRNA FHERFRA> 41 i A
Bf. PCR W AKZ (25 uL): Premix Tag 12.5 pL,
ITS1 (10 pmol/L) 0.5 pL, ITS4 (10 pmol/L)
0.5 uL, DNA #&4%2(20 ng/uL) 1 uL, RNase-free
/K 10.5 uL. PCR W 45fF: 94 °C 3 min; 94 °C
60s, 56°C60s, 72°C 60s, 30 MEH; 72°C
10 min, PCR J=¥)%: 1%35 BEWHEE I HL Dk A6
WA= 45 TG T, 5 A TAY TR i)
WA A FEIHETT Sanger WIJF . 153 A9 P9 AL L
rDNA ITS F#57E NCBI $udiiZE ik BLAST
(https://blast.ncbi. nlm.nih.gov/Blast.cgi), iC %K
KEN G LA F AL E & m R E R, R
MEGA 7.0.26 LI4B#27: (neighbor-joining method)
WHERGEKBW, MNERIEITEE

125 NEEKABARZIER R
il &

T 100 mL PDB & &5 525 A 3 SN A:
L D (d=6 mm), 28 °C. 120 r/min ¥53% 9 d,
KRR K 20 . 0.22 pm 2 8 483 g BR
PRIAS 21 PN A TR R IRV - s R R VR RN 2 TR TR LA
1:1 RBRRA . 2, FEAHHZ 40 °Clieft 7%
RIGFNEE, B KERR L2 CBEH L) (ethyl
acetate extract, EA), i H DMSO = % %,
P il 5 100 mg/mL B}

1.2.6 HEEKLZBRMERBREEERE
BN EE R BUR B A9 MIC F1 MBC U E

WP TN BR AT TR T £ B R 3k [T AR 1%
Ik, PR A DA S IR A4S, [ s A R
AU AR R A, HERREE R4S TR R, HEE
F 37 CCREFRFIIE IR 3 do W& P () A BR B HE b
3| LB AR FREE, 37 °CHiF% 24 h,

BT 4K J5 R TN BR AT T T £ T R R
TR R (4 6 (R A ER A 8 PBS)H, @
F I 45 10° CFU/mL 1# &3 . B 100 uL
PRI AR AT T £ P R 5 T A 1 5 B (4 e (0 A
BRAMEH LB BRI EL), £ 1. FFTILERT
HA% 6 mm M9FL, BALINA 50 pL P94 LI A %
W, VA 100 pg/mL Bl &K EE 2 M BHMEXT IR, 8]
HCE TIRAKE G, BARE A H,
BT 37 cCEEAMBEFRMNESR 72 h (&EA
WA ERE T ARG SR 20 h), WEIF bR R
P TE RELR N

Z BOSCHR 24U IR A6 BEAIE EA 1)
/MU € & (minimum inhibitory concentration,
MIC). ¥ EA B AR L BERR £8/LB WA 773
Fi®&k 2 000.00, 1 000.00, 500.00. 250.00,
125.00, 62.50. 31.25. 15.63. 7.81 pg/mL, #%
B 100 pL ARUNA 96 FLARH, 55 10 FLoAFHME:
X} (100 pg/mL), &5 11 FLAFAYEXTIE . K5 T
1-11 FLHANA 100 pL 10° CFU/mL B, 45 12 fL
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JA 200 pL 3EFRFEAERZS AN IR, B FIRELE
P37 °CHiFR 72 h (& A Bk T A 57
20 h), WEEIFIMEL ODgoo, FIWTHIHI AR A= K 1Y
AR 25 g MIC, LR 3 4lEE . &
£ MIC FL R S BEAL, 435I EL 10 pL FLNR
R AT TR IR EL/LB AR FR 5L, 37 °CIR
SRR 72 h (B A A ERTE T 35 SR 20 h), D
TG WA % A K e IRk B O A AR R TR VR B

(minimum bactericidal concentration, MBC),

2 ZERE54

2.1 FPMHBRSIRBAEEEZSHMRAEE
)

X 3ANFEAS SR B P9 AR LI ITS1-1F X,
PRy b I 445 TR 249 505 45 F HLEOE A 7 Ak
MLOEEE, LREARUTH 195452 4%, (hiEb
78% , I E N 228 bp, FIITERFSI 64 694 2%,
A% 118 4~ OTU (& 1), Bl WP E5 3,

100 000 - 4250
==
80 000 | 757 1200
60 000 | J_& = 4150
40 000 R 4100
20 000 + 450
0 Ql) 1 1 1 1 1 1 0
o D 3
] a@% Q\‘b% @Q z,b\B 6\‘0@
<& ¢ & F &
& &Y & &
& R
e

1 BERIBAEER ITS1-1F X #EFNF
IRt

Figure 1 Sequencing data statistics of the ITS1-1F
region amplicons of fungal endophytes from
Ampelopsis japonica root.

TRk (B 2T, SR Sms A 3,
A DLSEAR iz Wil e i v 46 K 2 8 U E A
B X ESURT N AEE R OTU ZFEHH8 56T
I & B H: Goods coverage F8%A 1.00 (X1 3),
FEAAR YN P H50 5 2, BERS AR R RE A P i
ZAEHE I LSS L . ISR N 42 FL7A Shannon
$8%0k 2.70, Simpson F5%(°4 0.71, Chaol 5%
4 107.77, ACE $5%°4 109.03 (& 3).

100 +

OTU number

50

0t 1 1 1 |
0 20 000 40 000 60 000
Sequence number

2 BERBANEEERRFLZ
Figure 2 Rarefaction curves of fungal endophytes
from Ampelopsis japonica root.

:
]

Chaol ACE

140
120 -
100
80

NI
;ir‘ﬁ

Shannon Simpson

T

I

Goods
coverage

B3 BASRBAEEESHEMEL
Figure 3 The index of diversity of the fungal
endophytes from Ampelopsis japonica root.
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AR FEET OTU BARYEF IR0 T
FEkNAE R EIEE R, 118 4~ OTU AIIHh
811224445 H 73F} 93 J& . TR HE [ ] (Ascomycota)
R SARER A R LA ], A A

92.79% (K 4), HIK NHFE I (Basidiomycota,
A

1.00 + = Others
= Chytridiomycota
o = Zoopagomycota
g = Glomeromycota
2095} = Mortierellomycota
_rad' = Rozellomycota
L ()04 | -Bﬂé'idi()myc[)fa
2 0.
g m Ascomycota
& 093}
0921
0.40
0.00
Phylum
B
1.00 - m= Others
m Mortierellomycetes
m Saccharomyeetes
8 B m Unidentified Rozellomycota_sp.
_é = Leotiomycetes
£ 0.90 F Eurotiomycetes
= = Orbiliomycetes
o = Unidentified Ascomycota_sp.
085 0 Agaricomycetes
2 ®m Dothideomycetes
0.80 + = Sordariomycetes
0.60 O
0.00 :
Class
C
1.0 | ey B Others
m Sebacinaceae
Q m Unidentified_Sordariomycetes_sp.
b ifenuiee B
g m Unidentified Pleosporales_sp.
E m Unidentified_Auwriculariales_sp.
2 [ - Unidentified_A4scomycota_sp.
P 08 L - =1 Unidentified_Sordariales_sp.
zZ ' Unidentified_Dothideomycetes_sp.
= m Xylariaceae
[

m Chaetosphaeriaceae
0.6 ;
m Nectriaceae

0.4
oo L
Family
4 AZRBALEFEEITA). NB). FO)
IKF EEVIIFAERT F B
Figure 4 The relative abundance of fungal

endophytes in roots of Ampelopsis japonica at
phylum (A), class (B), and family (C) level.

2.99%) , & W B B %% W 1] (Rozellomycota,
0.07%) . #fE ] (Mortierellomycota, 0.03%)Fl
FREEE ] (Glomeromycota, 0.01%)% . TEMW K
K, FHEE N (Sordariomycetes) Al & 5

79.82% , FJE B om0 & A kR R HN
(Dothideomycetes,  8.84%) Fll 4 2

(Agaricomycetes, 2.97%). FHKF I, HXFFERE
HI = 80 # B S A\ IR 58 BE (Wectriaceae)
Chaetosphaeriaceae 1 ffi B Xylariaceae), 5
Fo 33k 45.14% . 20.87%F1 6.05% (& 4), J&K
-t Tainosphaeria F =, 5 20.86%; H:
WK R 9k 1 W & (Fusarium, 15.38%) . 2% £ #H )&
(Xylaria, 6.05%); LAk, MK 225 IR 50 )E
(Thelonectria,  0.82%) .
(0.99%) . i fL 1% )& (Rigidoporus, 0.44%) . 17 A1
J& (Arthrobotrys, 0.58%) . 0¥ 22Tk J& (Sporothrix,
0.33%) . 75 %% )& (Penicillium, 0.07%)H A 75 )&
(Trichoderma, 0.06%)5% (I 5).

22 AEEEIIRETN

J5F FUNGuild B, S8 A=
FLIE P REIL O, 7 P SR BI(E 6), HHE
He '8 7 7 (saprotroph) M XY 3 B 5, ik 52.13%,
AR Ay B -5 A= 78 57 B (pathotroph-saprotroph,
b 15.46%) . J8 A - 3L A= B 7 & (saprotroph-
symbiotroph, 5 6.06%)&’%1&% ?‘%Z@(pathotroph,
di 1.07%) . e A - AR - dk A E R R
(pathotroph-saprotroph-symbiotroph, 5 0.52%).
g B - 3 A 28 7 Y (pathotroph-symbiotroph , 5
0.05%). LAY (symbiotroph, 5 0.05%).

FB N A LT 1Y E BT RE S A R e
£ I (undefined saprotroph, 5 50.78%). H#IH%
Jit - = HE 8 AE - K 4 8 2E 1A (plant pathogen-soil
saprotroph-wood saprotroph, & 15.38%). WN4:-
e B A - K #E A T (endophyte-undefined
saprotroph-wood saprotroph, 5 6.05%), HiXHK

Phaeoacremonium
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85 £E T (leaf saprotroph, 5 0.82%). HWIKIE  J& (Russula) LSS AE 19 S0 A AR A2 25 D RESKR
I (plant pathogen, 5 1.06%). WA-FHYIWIR-  #f (ectomycorrhizal , 5 0.046%) F1 LA Bk %€ 75 B}
A5 L H: Hi(endophyte-plant pathogen-undefined  (Glomeraceae) M It # 25 #f 1 M\ &L 18 AR 2K B
saprotroph, 5 0.08%)%5 (& 6), % 4MAA AL 4 (arbuscular mycorrhizal, 5 0.009 7%)% .

Phylum
Abundance T TR T S Ascomycota
= Root P BT T s R g Basidiomycota
o - T e - T Rozellomycota
= == = = JE e T - - -~ ~ ~ H
G e B T T R u Mortierellomycota
- - . e s e e ~
PRI g™ v = -~ T~T.>_~_ = Zoopagomycota
ARGt arn > - .~~~ \lChytrtdromycora
////// > % %\\;\\\\\\\
Ve ~ ~ =, &
R IRE % ol 5 & o S~ v &
s ¥ % > z 7 #§ o o > D
e 2 A = § $ e % \
Ry i tEe e S 5,@@«»\ e i B
g 4 % % 2 =188 ZEES b \
hY N = =
'SR Y %-%%%%%‘%‘3 12 <88 N
/ / y/ o % B BV, © =
RSy \‘%.Q%?%"‘%ﬁﬁgc‘%%
/ 7 / G, B, g e
Pl A ey G, N ®
/L p/ loy ?"4-%?:':, 049.
tpdy g oy, b, %
- ‘@
ff".'// 76/%2’40'3’
L ~
/ / / o, )
/ / / 4 i
/ 47 Uy
/ f, t'f # -l’e,,% pe,g/f%
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Figure 5 Genus level phylogenetic tree of fungal endophytes in roots of Ampelopsis japonica based on
neighbor-joining method.
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Figure 6 FUNGuild of the fungal endophytes from Ampelopsis japonica root.

23 ETAEARAAZENBERBALEER
SHEMAR

R Jm — VR RO A ZLENE 2R R BLA L
AR K X RIS R IR 2R T B 7 )
55, AT B A MORIE TR NS, B TN R
o ASHESEHI I PDA H5 AL 150 PSR4
L Ph oy B3 83 BRINAEETE, HNAHEW
E@%%%%nﬁﬁa%ﬁ%u H 55. 33%%11 52.67%: xv‘
O3B BB N A LR AT S 5 0 TR
EREN 12 428, ,\ﬁjﬁﬁ%‘%ﬁﬁ ﬁ)%'
(Penicillium, 5 24.10%). K& J&(Trichoderma,
hi 14.46%) .5 2 R B8 (Cadophora, i 13.25%) .
B J1 8 (Fusarium, &5 12.05%), 5 4MA5 2%
i FLIE & (Lophiostoma) | BE¥& )& (Alternaria) .
Hh 5 8 (Aspergillus) 5 (5 1) FIERTRIN A EH
1Y Shannon-Wiener ZAE4F8E(H) R 2.23, 2]
BEFEHU(E) A 0.90,

24 MERBUREIEMASANEEENFL
SRR AR TR Pk i 17 BRACERPE
BRI, X H R TR )0 A5 S5O0 B 0 P AR A
JE , G5 R X AR TN R T T R 45 (R A BR TR
HLA 1 5% 1 1) B PR 20 ) o SRR 11.76% A1
23.53% (3% 2), HAEE BLR17 YRS N R AT
R R 4 V€0, 7 25 oK T X LA A R A T,
Xof AR DA TR AT TR R <6 60, ) 7 35K AT 1) 4000 7T L )
1357 10.82 mm A 11.10 mm (& 7A. 7B).
BLR17 KEER 1 LR C B ERYI (EA) R IERE N
FRFT 12 19 MIC F1 MBC fH 2511 /2 7.81 pg/mL Fl
7.81 pg/mL, HXF4: WA M A EKE R MIC
MBC 4354 62.5 pg/mL F 62.5 pg/mL (5] 7C).
INAFUI BLR17 RIS IE SR 14544 159040
Bt ) B (Fusarium oxysporum) AT (K 8), [ AW
228, AT, T o3 2R A1 R AR R
H. rDNA ITS #4515 Fusarium oxysporum strain
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LG-1-2 (OM658377. DAL 99.80%, &5 oxysporum %P HNEM— 1 L HE N 100%01
SR BT RIER] S 9 > Fusarium W ¥4 D 9), @AV PEARESSTFAEYREE
RiF i RRE—R, IS 3 A Fusarium 455, BLR17 W95 E R Fusarium oxysporum.

x1 BERBATEERRILEE
Table 1 The taxa of the culturable fungal endophytes in Ampelopsis japonica root

[ Hi FHXT o3 B A
Genus Number Relative frequency (%)
HEJR Penicillium 20 24.10

AREEJE Trichoderma 12 14.46

B R A8 Cadophora 11 13.25

PR IIH & Fusarium 10 12.05

Jm fLIE & Lophiostoma 6 7.23

th#s)E Aspergillus 5 6.02
HOIRHIEE B Stilbospora 5 6.02

HERS AR Alternaria 4 4.82

[B] 25 J& Diaporthe 3 3.61

W#Z EHE Pestalotiopsis 3 3.61
Pseudodactylaria 3 3.61

L& Mucor 1 1.20

J27T Total 83 100.00

*2 BHRIMALEEE BLR17 Bk & BRI EENS

Table 2 Inhibitory activity of the fermentation supernatant of endophytic fungal isolate BLR17 from
Ampelopsis japonica root

ERIER R PR N IR T 1A O A PR
Representative strain Propionibacterium acnes Staphylococcus aureus
BLR04 + +

BLRO8 - -

BLRI11 - -

BLR13 - -

BLR16 - -

BLR17 ++ ++

BLR20 - -

BLR21 - -

BLR22 - -

BLR26 - -

BLR27 - -

BLR28 - +

BLR29 - -

BLR30 - +++

BLR31 - -

BLR38 - -

BLR40 - -

100 pg/mL Gentamicin sulfate +++ +++

—: JCIMBEIEE; +: DB EAR d<10 mm, BEHUR; ++: 10 mm<d<15 mm, TEHIR; +++: d>15mm, &EHU®
—: No antibacterial activity; +: Inhibition zone diameter (4)<10 mm, mildly sensitive; ++: 10 mm<d<15 mm, moderately sensitive;
+++: d>15 mm, highly sensitive.
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Figure 7 Inhibition of acne pathogens in vitro of fungal endophyte strain BLR17. A: Propionibacterium acnes

(a: Negative control; b: Fermentation supernatant; +: Positive control). B: Staphylococcus aureus (c: Fermentation
supernatant). C: The MIC and MBC of crude ethyl acetate extract against acne-associated pathogens.
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Figure 8 Morphological identification of endophytic fungal strain BLR17. A: Hypha morphology. B:
Conidiophore. C: Conidia.

Fusarium oxysporum strain LG-1-2 (OM658377.1)
100/ BLR17 (ON979438)

Fusarium oxysporum strain FJAR-2 (MK949085.1)

Fusarium oxysporum strain 9288 (ON365704.1)

Fusarium domesticum strain 554A (KF669517.1)
W' Fusarium domesticum strain CBS 434.34 (JQ434585.1)
Fusarium albidum strain BBA 67603 (HQ897804.1)
99— Fusarium albidum strain CBS 102683 (MW827615.1)
Fusarium caeruleum strain IR-1Sm-2-7-3-2 (KP017789.1)

100! Fusarium caeruleum strain IR-1Sm-2-7-3-1 (KP017788.1)
'————— Conioscypha aquatica strain MFLUCC 18-1333 (MK878383.1)
0.05
9 PMAEEHE BLR17 &T rDNA ITS EEFIMBNRFLER  LHLEN, Conioscypha
aquatica strain MFLUCC 18-1333 (MK878383.1) 7 EEE; $5-5H 007 5 N E#E GenBank %5 ; 43 3 5
A BB PR SRR 5 B RO BEAUERRAL 1 g
Figure 9 Phylogenetic tree of endophytic fungal strain BLR17 based on the rDNA ITS sequence. The
phylogenetic tree constructed using the neighbor-joining method, Conioscypha aquatica strain MFLUCC
18-1333 (MK878383.1) was used as the out-group; The serial number in bracket was the GenBank accession

number of the strain; Values at branch nodes represented support value; Scale length represented the
evolutionary distance.
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K, WAl B S HE YA B A A RS A R AR A5 A
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RN A EL T R I 31, 3k 3 W 24 A ) 9 A TR Y
RBE A T RERA — 2 M1 B SFERT . (8
WA BE AT Rl i o 2464 Shannon
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K5 N2 FHAEY vh 43 2 3107 4 518 A
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A AR v 43 B 3 K R BN A ik ) B
97CG3; Thi Minh le 552 it £ A A2 53 B 277 1
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TR AT T R 4 0 €00 ) 280 R T LA 400 o 0 e 1) TR
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