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Abstract - A culture-dependent method was used to isolate fungal endophytes from the leaves, stems, and roots of the
invasive plant Solanum rostratum Dunal. growing in Xinjiang Province, China. All isolates were identified according
to ITS (internal transcribed spacer) region of ribosomal DNA sequences and analyzed by Nucleotide BLAST accord-
ing to NCBI GenBank and Mycobank database. Altogether 176 endophytic fungal isolates corresponding to 44 OTUs
were identified, which were classified into 12 genera, with Penicillium (59.66%) and Aspergillus (23.29%) being the
highly dominant genera. Ten endophytic isolates (OTU1, OTU15, OTUl6, OTU21, OTU23, OTU25, OTU26,
OTU30, OTU37 and OTU44) were identified as potential new species.

Keywords: Culture-dependent endophyte isolation, endophytes, Penicillium, Mucor circinelloides

Introduction

Solanum rostratum Dunal. is an annual weed with a
strong capacity for propagation and adaptation. A notori-
ous invader, it also serves as the primary host of the potato
leaf-roll virus and Leptinotarsa decemlineata (potato bee-
tles), which pose substantial threats to biodiversity and the
environment in China (Zhao etal. 2013, Liu et al. 2020). Ad-
ditionally, S. rostratum contains abundant amounts of sec-
ondary metabolites, primarily flavonoids, alkaloids, ste-
roids, and other compounds (Liu et al. 2020).

Endophytic fungi live in plants for all or part of their
lives without harming the host (Ripa et al. 2019). They may
affect a plant’s ability to reproduce, grow, or resist abiotic
stress or natural enemies (Rho et al. 2018). To the best of our
knowledge, previous papers largely concentrated on the bi-
ological traits and phytochemical profile of S. rostratum and
there is no report about the diversity of endophytic fungi of
this invasive plant. The main goal of this study is to explore
the community of the fungal endophytes of S. rostratum.
Identification of the endophytes may help explain the inva-
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sive success of S. rostratum from the perspective of plant-
microbe interaction; these endophytes are also potentially
valuable resources of bioactive substances that have various
biological activities.

Materials and methods

Forty-five mature S. rostratum plants at flowering stage
were collected on June 28, 2018 from 3 different locations
(15 plants from each location) in Urumgqi and Changji city
of Xinjiang province: location 1: 43° 5560” N, 87° 2041” E
(Loc-1); location 2: 43° 56°0” N, 87° 20'41” E (Loc-2); loca-
tion 3: 43°46’14” N, 87° 46’31” E (Loc-3). Endophytes were
isolated using a culture-dependent method within two days
of collection of plants. Surface sterilization of plant parts
(roots, stems, and leaves) and isolation of the endophytes
were conducted following the protocol of Schulz et al.
(1993). Colonization rate (CR) was counted by following
Petrini et al. (1982).
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DNA of the endophytic isolates was extracted by using
the DNA Extraction Kit for fungi (Solarbio Life Sciences,
Beijing, China), according to the manufacturer’s instruc-
tions (Abd-Elsalam et al. 2003). PCR amplification of the
rDNA ITS (internal transcribe spacer) region was conduct-
ed with the use of ITSI1 (5-TCCGTAGGTGAACCTGC-
GG-3’) and ITS4 (5-TCCTCCGCTTATTGATATGC-3’)
fungal primer pairs (White et al. 1990). The sequences of
the fragments were identified using the basic local align-
ment search tool BLAST (http://www.ncbi.nlm.nih.gov/) of
the NCBI and Mycobank (https://www.mycobank.org) da-
tabases. Fungal identities were generated by sequence align-
ment analysis with those previously submitted to GenBank.

Results and discussion

In total, 176 endophytic fungal isolates corresponding
to 44 OTUs (operational taxonomic units) were isolated and
were classified into 12 genera (Tab. 1). Among the isolates,
55 (31.25%) were obtained from leaves, 55 from stems
(31.25%), and 66 from roots (37.50%); 34 out of 44 OTUs had
between 97.14% and 100.00% sequence similarity with rel-
evant entries in Mycobank and GenBank databases, whereas
OTUl, OTU15, OTUl6, OTU21, OTU23, OTU25, OTU26,
OTU30, OTU37 and OTU44 had between 70.13% and
95.87% sequence similarity with species belonging to the
genera Aspergillus, Penicillium, Microascus, Purpureocillium
and Mucor (Tab. 1), indicating they might be potential new
species. Penicillium and Aspergillus were the dominant
genera of the endophytic fungal community (Cheng et al.
2018). OTU23 (closest hit Purpureocillium lilacinum CBS
284.36) was chosen for further study on its secondary me-
tabolites due to its high plant growth regulatory activity,
which resulted in the isolation and identification of 3 bio-
active compounds, i.e., adenosine, cerevisterol, and thymine,
which were found to possess significant plant growth regu-
latory activity (Kuchkarova et al. 2020).

The percentage of endophytic isolates belonging to
Penicillium (59.66%; 105/176) was much higher than those
identified as Aspergillus (23.29%; 41/176), Purpureocillium
(6.25%; 11/176), Emericella (3.41%; 6/176), Fusarium (2.27%;
4/176), Paecilomyces (1.14%; 2/176), Geotrichum (1.14%;
2/176) as well as Altenaria, Microascus, Mucor, Pichia and
Talaromyces, which were detected only sporadically (< 1%).
The CR of the roots of the plant was higher (43.33%) than
that of the stems (30.00%) and leaves (26.67%) of the identi-
cal plants. Furthermore, the CR of fungal endophytes of
plants acquired from Loc-1 was much higher than that from
Loc-2 and Loc-3.

To the best of our knowledge, this is the first report on
the diversity of the endophytic fungi isolated from the in-
vasive plant S. rostratum. This study demonstrated the com-
paratively high multiplicity of the endophytic fungi of S.
rostratum from three locations in Xinjiang. Our work re-
vealed that the invasive plant S. rostratum harbours a vari-
ety of fungal endophytes in its leaves, stems, and roots. Giv-
en the fact that endophytes are able to produce biologically

ACTA BOT. CROAT. 83 (1), 2024

Tab. 1. List of identified endophytic fungi isolated from Solanum rostratum plant parts. ‘BLASTN max score; "level of identification for pairwise alignments by calculating using the Martinez-

Needleman-Wunsch algorithm; “level of similarity for pairwise alignments with the closest match, using the NCBI and Mycobank database; Accession number of the closest database match; acces-

sion number of the closest database match. OUT - operational taxonomic unit.

FUNGAL ENDOPHYTES OF SOLANUM ROSTRATUM

Number of isolates

Best Blast hit

Total
observed

By location

By tissue type

Accession no*

Stem Root 1

Leaf

Ident
(%)

Query
coverage

Score®

Closest taxa match

OTU  Accession no.

(%)"

PWQ2395

85.21

94
95

556
843
711
786
762
775
637

Aspergillus lentulus

ON149677
ON149678
ON149679
ON149680
ON149681
ON149682
ON149683
ON149684
ON149708
ON149685
ON149686
ON149687

1
2
3
4
5
6
7
8
9
10
11
12

28

18

18

FMR 14261
CNRMAG6.98

100.00

Penicillium oxalicum

99.36

96
92

Pichia kudriavzevii

IHEM 22705
UOA/HCPF 10020

99.40
99.20
98.22
97.42

Aspergillus quadrilineatus

2

92

Aspergillus rugulosus

WM 06.100

94
94
94

Emericella nidulans

FMR 14364

Aspergillus creber

IHEM 9835

100.00

775
795
857
805
843

Fusarium verticillioides

NRRL 1841

99.60

Penicillium citrinum

WM 10.76

100.00

94
95

Aspergillus niger

WM 11.60

99.42
100.00

Aspergillus nidulans

FMR 14296

94

Penicillium brasilianum
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active secondary metabolites that affect the growth of their
hosts, we speculate that the endophytic fungi might contrib-
ute to the invasive success of S. rostratum.
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