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Abstract

Fungal endophytes are beneficial microorganisms that colonize the internal tissues of plants. Beyond
their significance to plants, they are also of great importance to humans due to their ability to produce
metabolites that substantially enhance medicinal properties. Although many studies have explored
fungal endophytes in various plant species, the presence of these fungi in mango trees has not been
investigated, nor has the use of molecular techniques been applied for accurate identification. The mango
leaves used in this study were sourced from the University of Ilorin. These leaves were collected,
sterilized, and plated on potato dextrose agar (PDA) for seven days. The fungal mycelia that grew from
the leaves were then subcultured until a pure culture was obtained. Morphological identification was
initially performed, followed by analysis of the Internal Transcribed Spacer (ITS) region of the DNA
for precise identification of the fungal endophyte. The extracted DNA was amplified using Polymerase
Chain Reaction (PCR), sequenced, and analyzed with BioEdit, AliView, and MEGA-X software. The
fungal isolate was identified as Chaetomium sp., based on its close genetic similarity to Chaetomium
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sp. Sequences. This integrated approach significantly refines fungal identification, providing a reliable
classification of endophytic fungi in mango leaves. The implications of this discovery are carefully
examined and discussed.

Keywords: Chaetomium sp., Endophytic fungi, Mango leaves, Molecular identification,
Phylogenetic analysis

INTRODUCTION

Mango (Mangifera indica L.), a deep-rooted, evergreen tree in the family Anacardiaceae, is the
most widely cultivated species of the genus Mangifera, which includes 69 species and over
1,000 varieties (Kumar et al., 2021). It is particularly valued for its fruit, which is not only a
significant source of nutrition but also a crucial economic commodity in many tropical and
subtropical regions. Among mango-producing countries, India leads globally with 18.8
million Metric Tonnes (MT), followed by China with 4.8 million MT, Thailand with 3.4 million
MT, Mexico with 2.2 million MT, and Pakistan with 1.6 million MT (Anda and Anda, 2023).
Brazil ranks 5th and 7th globally with 1.4 million MT. Nigeria is the largest mango producer
in Africa, producing 917,617 MT, and ranks 10th worldwide. Major mango-producing states
in Nigeria include Benue, Nasarawa, Plateau, Jigawa, Yobe, Kebbi, Niger, Kaduna, and Kano,
with Benue State being the leading producer in the country (Bambalele et al., 2021; Ogunbode
et al., 2024).

Fungal endophytes are a diverse group of microorganisms that live symbiotically within plant
tissues, colonizing intercellular and intracellular spaces without causing visible disease
symptoms (Alam et al., 2021). These fungi provide numerous benefits to their host plants, such
as enhancing resistance to abiotic stresses (like drought, high temperatures, and waterlogging)
and biotic stresses (such as pathogens and insect pests). Moreover, endophytic fungi can
promote plant growth and seed germination, offering significant advantages to crops in
challenging environmental conditions (Baron and Rigobelo, 2022). Their bioactive
properties —ranging from anticancer and antidiabetic to biocontrol, immunosuppressive, and
insecticidal activities —highlight their potential applications across agricultural, industrial,
pharmaceutical, and medical fields.

Despite the growing recognition of the importance of fungal endophytes, research specifically
targeting those associated with mango trees in Nigeria remains limited. This gap in the
literature leaves substantial questions about their molecular identities, ecological roles, and
potential benefits for mango cultivation in the region. Previous studies include that conducted
by Garuba et al. (2018), which identified endophytic fungi in mango, including species like
Aspergillus niger, A. flavus, and Rhizopus stolonifer. Research on endophytic fungi from other
plant species provides valuable insights into the diversity and host specificity of these
microorganisms. For instance, Wang et al. (2019) isolated various endophytic fungi from
coniferous trees, while Cosoveanu and Cabrera (2018) identified dominant fungal endophytes
in Artemisia species. Similarly, Pang et al. (2022) discovered diverse fungal classes in Huperzia
serrata, and Gazis and Chaverri (2010) found a high prevalence of Ascomycota among
endophytes in wild rubber trees.

In Nigeria, the characterization of endophytic fungi in mango leaves through molecular
techniques could lead to the identification of novel species with unique bioactive compounds,
presenting significant potential for agricultural advancements (Revathy et al., 2024). For
example, these fungi could be harnessed for developing biocontrol agents that reduce the
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reliance on chemical pesticides, thereby promoting sustainable agricultural practices.
Additionally, understanding the diversity of endophytic fungi in mango trees can enhance
our knowledge of fungal biodiversity and ecosystem dynamics in tropical environments,
where such studies are still relatively limited. This study aimed to address these knowledge
gaps by employing molecular techniques to identify and classify the endophytic fungal
species associated with mango leaves in Unilorin main campus, Ilorin, Kwara State.

MATERIALS AND METHODS

Area of Study

The sampling location is situated in front of the Admission Office at the University of Ilorin,
llorin, Nigeria, with specific geographical coordinates of latitude 8.466943° and longitude
4.660237°.

Collection of Samples

Healthy, green, and fresh leaves of Mangifera indica were aseptically collected using sterile
blades. These leaves were placed into sterile polythene bags immediately after collection to
maintain aseptic conditions. The collected samples were then transported to the University of
Ilorin Biology Laboratory, where they were stored appropriately for further processing and
fungal isolation.

Isolation of Fungi

In preparation for culturing endophytic fungi, a modified protocol of Ali et al. (2022) was
followed. Leaf samples were cut into pieces measuring 1 cm by 2 cm using a sterile table knife.
These pieces were first rinsed under running water, then soaked in 70% ethanol for 4 minutes
to remove surface contaminants. The leaf sections were subsequently sterilized in a 1%
hypochlorite solution for 2 minutes, followed by another rinse in 70% ethanol for 1 minute.
For the isolation of fungi, Potato Dextrose Agar (PDA) was prepared according to the
manufacturer's instructions (MicroXpress). Specifically, 9.8 g of PDA were dissolved in 250
ml of distilled water in a 250 ml conical flask. The flask was covered with cotton wool and
wrapped in aluminum foil before autoclaving at 121 °C for 15 minutes. After autoclaving, the
medium was allowed to cool to approximately 50 °C, at which point 0.25 ml of streptomycin
was added to prevent bacterial growth. The mixture was gently stirred and then poured into
three sterile petri dishes. The agar was allowed to solidify before inoculation. Each plate was
inoculated with three pieces of the surface-sterilized leaf samples and incubated at room
temperature (25 °C) for 7 days in the laboratory. After the incubation period, fresh PDA plates
were prepared. Distinct fungal colonies from the initial cultures were carefully collected using
a sterile scalpel and transferred to new PDA plates to obtain pure cultures.

Identification of Fungal Isolate Isolation of Fungi

Morphological Identification of Fungal Isolate

The pure fungal isolate was carefully picked from the plate using a sterile inoculating needle
and placed onto a clean glass slide with a drop of cotton blue in lactophenol. A sterile cover
slip was gently placed over the slide to avoid trapping air bubbles, ensuring a clear view of
the organism. The slide was then examined under a light microscope at 400x magnification.
Observations were recorded for preliminary identification based on the morphological
features of the isolate, including colour, texture, and other characteristics, following the
guidelines of Kidd et al. (2023).

S. M. Salaam et al., DUJOPAS 11 (2¢): 91-98, 2025 93



Integrative Identification and Phylogenetic Analysis of Endophytic Fungi in Mango (Mangifera Indica L.) Leaves

Molecular identification of the Fungal Isolate

The DNA extraction was performed using the DNA mini-prep kit protocol. Mycelia from pure
cultures were aseptically transferred into the kit's bead tube, mixed with lysis solution, and
vortexed to achieve a homogeneous suspension. After brief centrifugation, the supernatant
was combined with Genomic Lysis Buffer, incubated, and mixed with isopropanol to
precipitate the DNA. The resulting mixture was then passed through Zymo-Spin IIC columns,
followed by sequential washes with DNA Pre-Wash and g-DNA Wash Buffers. DNA was
eluted using DNA Elution Buffer and further purified with Zymo-Spin IV-HRC Spin Filters.
The purified DNA was stored at 4°C for PCR. The DNA sequencing was completed by Inqaba
Biotechnology Industries and Macrogen Europe B.V. in Amsterdam, Netherlands.

Result Analysis and Alignment

The raw sequence data were analyzed using BioEdit, AliView, and MEGA-X software. BioEdit
was used to view the raw sequence data and generate a consensus sequence by merging the
ITS4 and ITS5 sequences, which was then employed for phylogenetic analysis (Raja ef al., 2017).
The DNA sequences were compared with those in GenBank using a BLAST search
(https:/ /blast.ncbi.nlm.nih.gov/Blast.cgi). Relevant sequences from related organisms, along
with their accession numbers, were selected and aligned with the consensus sequence using
AliView. This alignment was saved in FASTA format and imported into MEGA-X for
phylogenetic analysis. Phylogenetic trees were constructed using the Maximum Parsimony
method, treating alignment gaps as missing data. The results were analyzed and interpreted
accordingly.

RESULTS

Morphological Characteristics of the Isolate

The fungal isolate exhibits an acremonium-like imperfect stage on culture media, identifiable
by flask-shaped perithecia surrounded by long, dark, and rigid ascomatal hairs. The colony
showed a white coloration on the upper surface of the plate and a black coloration on the
underside. Based on these morphological features, the isolate is tentatively identified as
Chaetomium sp.

Molecular Identification of the Isolate

Molecular identification was performed using the amplified ITS fungal sequence as a BLAST
query against the NCBI GenBank database (Table 1), resulting in a 99% match with related
fungus. The sequence was deposited in GenBank under accession number PQ223385.1
(https:/ /submit.ncbi.nlm.nih.gov /subs/genbank /SUB14685188/overview).  Phylogenetic
analysis confirmed that the isolate (labelled unknown) clustered with the same species (Fig.
1).

Table 1: Fungal isolate from Mangifera indica by sequencing of ITS region of the rRna gene and

comparison with sequences available in GenBank.
Sequence Max score Total score Query cover Percentage Accession N in
producing identity (%) GenBank
significant
alignment
Chaetomium sp. 8 874 874 97 99.38 JX280850.1
SA-2013  strain
CBS
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63 — unknown
17 | = JX280850.1 Chaetomium sp.
6E— MK926816.1 Chrysocorona lucknowensis strain
52 — MK926815.1 Chrysocorona lucknowensis strain
57 E— MW239167.1 Acrophialophora levis strain
— MW239058.1 Acrophialophora levis strain

20 87 — MH860360.1 Chrysocorona lucknowensis strain

— JX280827.1 Chaetomium lucknowense strain

MH860312.1 Chrysocorona lucknowensis strain

21 — KU571536.1 Acrophialophora sp.

L MK926813.1 Chrysocorona lucknowensis strain

NR 165585.1 Chrysocorona lucknowensis

Fig. 1: Phylogenetic analysis of Chaetomium sp. by Maximum Parsimony method

DISCUSSION

In this study, Chaetomium sp. was the only endophytic fungus isolated from mango (Mangifera
indica) leaves. Chaetomium is a genus of fungi widely recognized for its role as an endophyte,
producing a variety of secondary metabolites with significant biological activities. These fungi
are known for their biocontrol potential against plant pathogens, owing to their production
of bioactive compounds such as indole diketopiperazines. These metabolites have been
reported to possess antitumor, antimicrobial, antinematodal, and cytotoxic properties,
making Chaetomium sp. valuable in agricultural and pharmaceutical applications (Goda et al.,
2023).

The genus Chaetomium has demonstrated considerable versatility and utility across various
contexts. It has been used as a biological fertilizer, promoting plant growth in crops like
tomatoes, kale, chili, citrus, and potatoes (Moya et al., 2020). Studies have confirmed that
Chaetomium sp. is safe for humans and the environment, further supporting its application in
sustainable agriculture (Soytong ef al., 2021). Specific strains, such as those isolated from the
medicinal plant Imperata cylindrica, have been noted for their ability to produce compounds
with unique structures and notable pharmacological activities (Ding et al., 2006). Chaetomium
globosum, a species within this genus, produces Chaetoglobosin Vb, a secondary metabolite
with strong inhibitory effects on a range of pathogenic bacteria and plant fungi, which are
known to cause significant agricultural damage (Dwibedi et al., 2023). Moreover, the
metabolites of Chaetomium globosum have been shown to inhibit plant pathogens and possess
antioxidant activity that can suppress acetylcholinesterase, adding to their therapeutic
potential (Goda et al., 2023). The prevalence of Chaetomium sp. across different regions and
substrates is well documented, including its isolation from sunflower seeds in Pakistan,
Nigeria, and Iraq, indicating a broad ecological adaptability (Abdel-Azeem, 2020; Dwibedi et
al., 2023).
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Research has further expanded on the ecological and biological significance of Chaetomium sp.
For instance, Yang et al. (2023) identified Chaetomium sp. among 17 endophytic fungi isolated
from ornamental mango leaves, demonstrating its presence in diverse plant hosts. The
biocontrol properties of Chaetomium sp. was explored particularly its production of
chaetoglobin, an antagonistic substance that effectively inhibits Fusarium oxysporum f. sp.
lycopersici, a pathogen responsible for tomato wilt, a major disease affecting tomato crops
worldwide (Feng et al., 2023).

Beyond mango leaves, Du et al. (2020) isolated Chaetomium sp. from leaf, stem, and root tissues
of Securinega suffruticosa in the Yellow River Delta, further affirming its adaptability to various
ecological niches. In addition to its role in agriculture and biotechnology, Chaetomium sp.
belongs to the class Sordariomycetes and the family Chaetomiaceae. While these fungi are
primarily recognized for their agricultural benefits, some species within this family can act as
opportunistic pathogens, especially in immunocompromised individuals. They are capable of
growing at high temperatures and are known to cause type 1 allergic reactions and infections.
Typically found in soil, air, cellulose, and plant debris, Chaetomium sp. form colonies that grow
at a rate of 3-3.5 mm per day, becoming dark due to pigmented hyphae as they mature. This
ability to thrive in diverse conditions underscores their dual role in both ecological systems
and human health.

CONCLUSION

This study brings to light the occurrence and molecular identification of Chaetomium sp. on
mango leaves collected from the University of Ilorin campus, Nigeria. The economic
relevance of Chaetomium sp. and its presence as an endophyte in mango leaves (as shown in
this study) highlights the need for further studies to evaluate the potential of Chaetomium sp.
in developing crucial biocontrol agents for mango diseases.
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