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Introduction

Endophytic fungi interrelate with the host plant through 3 mode of actions , like mutualistic,
commensalistic, and pathogenic interactions . In mutualistic symbiosis, both host plants and EFs benefit from
each other thus causing evolutionary and environmental progress. These fungi depends on colonizing the
host plant tissue resists their metabolism enhancing plant’s tolerance to abiotic stresses like heavy metal and
drought, augmenting development and reproduction , nutrient attainment. It helps in defence of the host
plant from herbivore animals, pests, and pathogenic microorganisms whereas the host plant open the way of
shelter and prominent quantity of nutrients to the EFs for their proliferation and life cycle completion.

These PRRs are engaged in triggering the initial layer of plant instinctive immunity. Typically, during the
formation of a mutualistic symbiotic association , the signalling pathways that resists the extension of
endophytic propagation, such as miRNA-mediated routes engaged in plant defence mechanisms, are
concealed (Plett and Martin, 2018). This extracellular recognition via MAMPs/PAMPs or damage-related
molecular patterns (DAMPs) has been analysed resulting in initial stages of innate immunity via triggered
defences, thus called as pattern-triggered immunity (PTI) (Saijo et al., 2018)

Studies on natural products synthesize by microorganisms colonizing curious or distinct environmental
circumstances have created on new possibilities toward searching novel natural products of therapeutic
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interest and developing them as key medicines to combat various disorders. Endophytic fungi associated with
the plants have been recommended in conventional medicines are of keen interest as these abides in
between the intercellular spaces of healthy tissues and creates hardly any disorder while also synthesizing a
embarrassment of novel compounds with varieties of pharmacological and biotechnological uses (Strobel
and Daisy, 2003.

Initially, with the invention of 1% generation sequencers including amplicon based sequencing for different
regions of genomes was being analysed for deciphering microbiome research. However, all-embracing
research on root morphology and root exudation in analyzing rhizobiomes can be initiated employing next
generation sequencing (NGS). Metagenomics permits detailing of complete genomic knowledge by
assembling DNA sequences into genes. It also gives information about novel genes, bio based-products,
biomolecules, and interaction between microbial communities. Whereas, transcriptomics utilizes the NGS
based knowledge to identify and quantify the presence of the particular RNA molecule in biological samples.
Metabolomics, therefore is a process which is utilized to identify and analyze metabolite variations
occurring due to overexpression or mutation in a required gene (Chen et al., 2022).

In strong living cell, the emergence of free radicals is dispassionate by the antioxidative resistance
mechanism though , oxidative stress is initiated when stability is preoccupied towards production of free
radicals results in reduction in antioxidant level. The oxidation of lipid, DNA, protein, carbohydrate, and
different biomolecules through ROS leads in DNA mutation and may damage target cells or tissues, and
which finally cause apoptosis and death. Cancer protection by chemotherapies is routed on free radical
mechanism which has proved boon as prominent efficient in initiating important fundamental benefit for
public health, and has been recommended by various scientific researchers as a vital tool for resisting ,
delaying, or reverting the mode of action of tumors (Khan et al., 2016).

The alarming rate of cancer can be controlled with promising novel bioactive agents from endophytic flora
of fungi which are non toxic and in expensive and biocompatible, have fewer toxicity issues, and are less
resistant in contrast to traditional anti-cancer agents. These phytochemicals are substitutes ways to
chemotherapeutic drugs and probable treatment for cancer treatment. These bioactive agents possess anti-
cancer efficacy and are considered as safe drugs to combat different types of tumours. Due to their high
existence they can be recommended as therapeutic agents to combat cancer development progression
(Hridoy et al., 2022). Endophytic fungi have gained extremely urge from scientific community as they are
rich deposits of secondary metabolites. Endophytic fungi can be cultured in the fermentation media and
uninterrupted extraction of secondary metabolites can be made from it. Endophytes are the symbiotic group
of microbes , usually fungi and bacteria that accumulate into the different tissues of their respective host.
Endophytic fungi are key classes among all microorganisms due to their multipurpose therapeutic effects

Materials and Methods

Molecular identification of isolated fungal isolates by ITS sequence :

Molecular identification of fungal strains was completed by DNA amplification and sequencing of the
internal transcribed spacer (ITS) region using the molecular biological protocol (Crouch et al., 2005). A
segment of fungal hyphae (0.5-1.0 cm2) was collected from the Petri dish and lyophilized in an Eppendorf
tube (2 mL) (Eppendorf, Germany). Further samples were pulverized and the infection was disrupted. DNA
was extracted according to DNeasy Plant Mini Package (QlAgen, USA). Then the isolated DNA was
amplified by polymerase chain reaction (PCR). The PCR was performed using the Master Mix Kit of Hot
Star Taq (QlAgen, USA). As primers, ITS 1 (with TCCGTAGGTGAACCTGCGG base sequences) (In
vitrogen, USA) were mixed with the Hot Star Tag Master Mix Kit and DNA template with a total volume of
50 pL. (BioRad, USA). The amplified fungal DNA (PCR product) was then submitted by a to Amnion
biosciences, Bangalore for sequencing and the base sequence was compared using BLAST Algorithm with
publicly accessible databases, including GenBank

Antioxidant assays

Total Antioxidant Assay (Phospho molybedate assay):

(Stock solution of 1mg/mil)

This assay was performed as described by Guha et al., (2010) with slight modifications. The antioxidant
potential of sample in this activity was measured by colour change because of reduction of Mo (VI) to Mo
(V) and formation of phosphate-Mo (V) complex.

In this assay, the sample was taken in different concentrations and was dissolved in DMSO and distilled
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water. The reaction mixture was prepared using ammonium molybdate, sodium monobasic, and concentrated
sulphuric acid. To the various sample concentrations (100,200 and 300ul) with distil water, reaction mixture
about 3.3ml was added. All the sample tubes and blank were incubated for about one hour in water bath at
temperature of 95° C in water bath and absorbance was taken at 695nm.

Blank contains 1ml of distilled water and 3.3ml reaction mixture.

DPPH radical scavenging activity (Stock solution of 1mg/ml)
Antioxidant activity or free radical scavenging activity of selected fungal isolate was measured by 1, 1-
diphenyl-2-picryl hydrazyl (DPPH) assay using Prieto et al., (1999) with slight modifications. In this method
hydrogen or electron donation ability of fungal isolate or sample is measured from bleaching of purple
coloured methanol solution of DPPH which serves as stable reagent.
To different concentrations of sample extracts in DMSO and distil water, ImL of 0.2mM DPPH was added
and incubated in dark for 30min sat room temperature and absorbance was taken at 517nm.
Inhibition of DPPH in percentage (I %) was calculated as:

1% = (Ab-As)/Ab*100
Where, Ab=absorbance of control reaction i.e. with all reagents except test compound and As=absorbance of
sample. Ascorbic acid was used as positive control.

Reducing Power Activity (Stock solution of 10mg/ml)

The reducing potential of the fungal extract was determined using reducing power assay also called as Ferric
reducing power by method given by Oyaizu (1986) with some modifications. The reductive power of the
sample was decided on the basis of absorbance of reaction mixture, more is the absorbance value of the
mixture more is the reductive potential.

The fungal extract (1ml) at different concentrations (100,200 and 300ul) in triplicates was mixed with 2.5ml
phosphate buffer (0.2M, pH6.6) and 2.5ml of 1% potassium ferrocyanide KsFe(CN)e. The mixture was
incubated at 50°C for about 20 minutes. Trichloroacetic acid (10%) was prepared and 2.5ml volume was
added to the mixture and mixed well. From the mixture 2.5ml was collected and 0.5ml ferric chloride FeCl3;
(0.1%) was added and mixed well. Blank had all reagents except fungal extract.

Absorbance was taken at 700nm.

Anti-cancerous activity of Selected fungal extract:
MTT assay was performed for anticancer activity using MCF7 cancerous cell lines at Centre for biological
sciences, Pondicherry (Boyom et al., 2014)

Reagent Preparation

MTT Solution

MTT was dissolved in Dulbecco’s Phosphate Buffered Saline, pH=7.4 (DPBS) to 5 mg/ml. This MTT
solution was filter-sterilized through a 0.2 uM filter into a sterile, light protected container. The MTT
solution was stored at 4°C for frequent use or at -20°C for long term storage and was protected from light.

Solubilization Solution

All the work was done in a ventilated fume hood and selection of appropriate solvent resistant container was
done. Firstly, 40% (vol/vol) dimethylformamide (DMF) was prepared in 2% (vol/vol) glacial acetic acid. To
this 16% (wt/vol) sodium dodecyl sulfate (SDS) was added and dissolved, at pH = 4.7. The solution was
stored at room temperature to avoid precipitation of SDS. If a precipitate forms, warm to 37°C and mix to
solubilise SDS.

MTT Assay Protocol

All the cells and test compounds were prepared in 96-well plates containing a final volume of 100 pl/well.
Incubation for desired period of exposure was carried out and 10 ul MTT solution was added per well to
achieve a final concentration of 0.45 mg/ml. Incubation was done for 1 to 4 hours at 37°C. To this, 100 pl
Solubilisation solutions were added to dissolve formazan crystals to each well and were mixed thoroughly for
complete solubilisation.

Absorbance was taken at 570 nm.

Dual AO/ EB fluorescent staining protocol :
This dual staining was carried to check apoptotic or necrotic nature of the cells.
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The cells were treated with test compound at ICso concentration and incubated for 24 hours in CO; incubator
at 37°C. The cells were removed by trypsination and collected by centrifugation including the non adherent
cells. The cell pellet was resuspended in medium and cell suspensions (25 pl) were transferred to glass slides.
Dual fluorescent staining solution (1pl) containing 100 pg/ml AO and 100 pg/ml EB (AO/EB, Sigma) was
added to each suspension and then covered with a cover slip. The morphology of apoptotic cells was
examined and counts the cells within 20 min using a fluorescent microscope.

Acridine orange is a vital dye and will stain both live and dead cells. Ethidium bromide will stain only cells
that have lost membrane integrity. Live cells will appear uniformly green. Early apoptotic cells will stain
green and contain bright green dots in the nuclei as a consequence of chromatin condensation and nuclear
fragmentation. Late apoptotic cells will also incorporate ethidium bromide and therefore stain orange, but, in
contrast to necrotic cells, the late apoptotic cells will show condensed and often fragmented nuclei. Necrotic
cells stain orange, but have a nuclear morphology resembling that of viable cells, with no condensed
chromatin

TOXICITY STUDY:

The toxicity studies were carried out in 3T3 fibroblast cell lines using MTT assay at Centre for biological
sciences, Pondicherry (Carrie et al., 2014)

Reagent Preparation

MTT Solution

MTT was dissolved in Dulbecco’s Phosphate Buffered Saline, pH=7.4 (DPBS) to 5 mg/ml. This MTT
solution was filter-sterilized through a 0.2 pM filter into a sterile, light protected container. The MTT
solution was stored at 4°C for frequent use or at -20°C for long term storage and was protected from light.

Solubilization Solution

All the work was done in a ventilated fume hood and selection of appropriate solvent resistant container was
done. Firstly, 40% (vol/vol) dimethylformamide (DMF) was prepared in 2% (vol/vol) glacial acetic acid. To
this 16% (wt/vol) sodium dodecyl sulfate (SDS) was added and dissolved, at pH of 4.7.

MTT Assay

All the cells and test compounds were prepared in 96-well plates containing a final volume of 100 ul/well.
Incubation for desired period of exposure was carried out and 10 ul MTT solution was added per well to
achieve a final concentration of 0.45 mg/ml. Incubation was done for 1 to 4 hours at 37°C. To this, 100 pl
Solubilisation solutions were added to dissolve formazan crystals to each well and were mixed thoroughly for
complete solubilisation.

Absorbance was taken at 570 nm.

Results and Discussion

Isolate PD 20 was identified by sequencing ITS region rDNA. The sequence of the endophytic fungal isolate
was compared to the data available in NCBI using BLAST search to estimate the phylogenetic relationship
(Fig. 1)

The culture, which was labeled as S2 showed similarity with Acremonium strictum AF2B-3B
(AccessionNumber:CU737841.2)based on nucleotide homology and Phylogenetic analysis.

Information about other close homolog’s for the microbe can be found from the Alignment.
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Fig. 1.2% Agarose gel showing single 1500 bp of 18 S-rDNA amplicon.

Lane 1: 100 bp DNA ladder Lane 2: 18S-rDNA amplicon

1. R1_8F 5018548 A11 095.abi: Data obtained with Forward primer
2. R1_1492R S018548 B11 093.abi: Data obtained with Reverse primer

S2_8F_S018548_A11_095.5eq (774 bp)
CCGTTCTGGGTTATARATAGTAGATCGCTCTATCATGCAGTCGAGCCGAACAGACAGAGARGGAGCTTGCTCCTTTGACGTTAGCGGCGGA
CGGGTGAGTAACACGTGGGCARCCTACCCTATAGTTTGGGATAACTCCGGGAAACCGGGGCTAATACCGAATAATCTATGTCACCTCATG
GTGACATACTGARAGACGGTTTCGGCTGTCGCTATAGGATGGGCCCECGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCARAGGCGA
CGATGCGTAGCCAACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTC
CACARATGGGCGARAGCCTGATGGAGCAACGCCGCGTGAGTGAGGARGGTTTTCGGATCGTARAACTCGT TTGTAAGGGAAGAACARGTAC
AGTAGTAACTGGCTGTACCTTGACGGTACCTTATTAGAAAGCCACGGCTARCTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGC
GTTGTCCGGAATTATTGGGCGTARAGCGCGCGCAGGCGGTCCTTTAAGTCTGATGTGARAGCCCACGGCTCAACCGTGGAGGGTCATTGG
ARACTGGGGGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCAAGTGTAGCGGTGAAATGCGTAGAGATTTGGAGGAACACCAGTGGCGAA
GGCGACTTTCTGGTCTGTAACTGACGCTGAGGCGCGAARGCGTGGGGAGCARAC

82 1492R _S018548 B11_093.seq ( 783 bp)
GGGATTAACTGTCTTTTATTAAACACACCTCCACCTTCGGCGECTGECTCARAAGGTTACCTCACCGACTCGGGTGTTACAAACTCTCGT
GGTGTGACGEECGETGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACAAGCGATTCCGGCTTCATGTAGGC
GAGTTGCAGCCTACAATCCGAACTGAGAACGACTTTATGGGATTAGCTCCCTCTCGCGAGT TGGCARCCGTTTGTATCGTCCATTGTAGC
ACGTGTGTAGCCCAGGTCATARGGGGCATGATGAT T TGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCC
CAACTARATGATGGCAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACARCCATGCA
CCACCTGTCACCGTTGTCCCCAAAGEGARAACTATATTT TTACGGTGGCCAACGAGATGT CAAGACGTGGTGGTGCTCTGCGCGTTGCTG
CARAATACACCACGCGCTCCACCGCETGTGCGGECCCCCGTCTATTCTTTTGATTTTCACTCGTGCCACCGCACTCCCCGCGCAGAGTGE
TAAGTGTGTTATCTGCAACACTAAGEGGCGGACACCCCCTCACTTT TAGCACTCAGCTTT CAGCGCGTGCACCACCAGGATATCAAATCG
TGITTGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTTACAGACCAGRAAGT CGCCTTCGCCAC

E. Consensus Sequence of S2 (1495 bp)
CCGTTCTGG0TTATAAATAGTAGATCGCTCTATCATGCAGTCGAGCGRACAGACAGRGARGGAGCTTGCTCCTTTGACOTTAGCGGCGGA
CGO0TGACTAACACGTEGGCAACCTACCCTATAGT T TGGCATAACTCOGOGAACCECGECTATACCGAATANTCTATGTCACCTCATG
GTGACATACTCARAGACGGTTT0GGCTGTGC TATAGEATSRGC00G0GGCECATTACCTACT TGS TGACGTRACGRCTCACCARGGC G
CGATGCGTAGCCACCTGAGAGEGTGATCGOCCACACTEGEACTAGACACGOCOCAGACTCCTACGAGAGGCAGCAGTAGGGATCTTC
CACAATGGCGARAGCCTGATGGAGCAACGCCGCSTGAGTGAGGAAGETT T ICGGATCGTARRACTCGTTTGTANGGGRAGRACRAGTAC
AGTAGTAACTGGCTGTACCTTGACGGTACCTTATTAGAAAGCCACGGCTAACTACGT GCCAGCAGCCGCGGETAATACGTAGGTGECAAGE
GTGTCCGGANTTATTGGGGTAAGCGCGCGCAGGCOETCCTTTANGTCTGATCTGAARGCCCACGGCTCARCCRTGRAGGGTCATTCG
ARACTOGGGGACTTGAGTGCAGAAGAGCARAGTCGAATTCCAAGTI TAGCGRTGAARTGCGTAGAGATTTGGAGGAACACCAGTGCGAA
G0GACTTICT 6T TG AACTGACCTGAGGCGOGARAGOGTCCOEAGCARACACGATT TGATATCCTGGIGG TGCACEOGCTGARAGE
TGAGTGCTARMAGTGACGGRGTGTC0GCCCCT TAGTGTTGCAGATAACACACTTAGCACTCTG0GCGGGAGTGCCCTERCACGARTEA
ANTCARAAGARTAGACGGGGGCCCaCACACGOGGTGGAGCGC S TG TGTAT T TGCAGCAACGCGCAGAGCACCACCACTCTTGACATC
QTG0 CAC G TAARARTATAGT TG CCTTIGGCGACAACEGTGACAGETGE TG CA TGO TG TCGTCAGCTCOIGTCGTGAGATC T
GOGTTAAGTCOCGCAACGAGCGCAACCCT TGATCTTAGT TG CATCATTTAGTTGORCACTCTANGETGACTECCCTRACRAACCGEAG
MGG TGSCGATGACGTCAAATCATCATGCCCTTATGACCTGAGCTACACACOTGCTACARTGRACGATACKAACGGTIGCCAACTCGS
GAGAGGEAGCTAATCCCATARAGTCGTC TCAGTTCGEAT TG TAGGCTGCAACTOGCCTACAT GAAGCCGGARTCGC TTGTARTCRCGG
TCAGCATGCCGCGETGAATACGTTCCCGRECCTTGTACACACCGCCCATCACACCACGAGAGT TTGTAACACCCGAGTCERTGAGGTAAC
CTTTIGAGCCAGCCGCCGARGGTGGAGETGTG I TTAATAARAGACAGTTAATCC
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Blast Data
G. SequenceAlienmentsView

G e %’é Tﬁ&% w]fue ettt

CU7314413 | Phacosphaeria nodorumAF2B-3B 2230 | 2290 | 96% 92%

CU7378412 | Acremonium strictumACT2 2159 | 1189 | 93% 98%

KM4975051 | Acremonium sp KACTS 2227 | 2287 | 96% 93%

EX028864.1 Altemnanasp VEMB-T31 2275 | 2285 03% 03%

EM497506.1 | Pestalotiopsis sp. TS412C 2295 | 2283 06% 03%

AM062692.1 | Fusamwmoxyspornuml8SiRNAgene isolate p227 2273 | 2283 95% 95%

KR029250.1 Penicillium sp. ACT216-13 2249 | 2279 05% 06%

KY9105311 | Aspereillus tamari 2230 | 2279 | 95% 96%

KF0332681  |Acromonium sp. xoACT23348 2249 | 2279 | 05y 97%

ABG662038.1 Athelia sps 2219 | 2279 05% 04%

GQ199738.1 Alternanasp. 210_36 2229 | 2279 03% 01%

AMO10293.1 | Apiosporing strain R-31030partial 2264 | 2274 93% 02%

MG984079.1 mmﬁcolomﬁl’ig 2134 | 1274 93% 03%

KT927425.1 | Chuysomysastrain PNPBA/WL 2054 | 22714 | 9% 91%

KT427422.1 | CiboriniastrainMIR B3 /WL, 2254 | 2274 | 03% 20%

Distance Matrix
1 2 3 4 5 6 7 8 9 10 (11 (12 (13 {14 |15 |16

S2 1 0.009(0.009,0.009(0.009)0.009(0.009(0.009|0.0090.009/0.009/0.009)0.009(0.009(0.009(0.009
CU737841.2]2 [0.048 0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001/0.001
KX129780.1{3 (0.0490.001 0.000(0.000/0.000/0.000/0.001/0.000(0.000(0.001{0.000{0.000(0.000/0.000/0.000
KM497505.14 (0.0490.001/0.000 0.0000.0000.000/0.001/0.000(0.000j0.001/0.000}0.000/0.000/0.000(0.000
KX028864.15 (0.0490.001/0.00000.000 0.0000.000/0.001)0.000(0.000(0.001/0.000(0.000/0.0000.000(0.000
KM497506.1/6 (0.0490.001/0.000/0.0000.000 0.0000.001/0.0000.000(0.001/0.000(0.0000.000(0.0000.000
IAM062692.1]7 (0.0490.001/0.000(0.0000.000[0.000 0.001/0.00000.0000.001/0.00000.0000.000(0.0000.000
KR029250.1 8 (0.0500.001)0.001/0.0010.0010.0010.001 0.001{0.001/0.001/0.001/0.001/0.001/0.001/0.001]
KY949531.19 (0.0490.001/0.000/0.000,0.000/0.000/0.0000.001 0.0000.001/0.0000.000[0.000/0.000(0.000
KF053268.1 100.0490.001/0.000/0.0000.000/0.000(0.000(0.001{0.000 0.001/0.000/0.000(0.000(0.000{0.000;
|AB662958.1(110.0490.002/0.001/0.0010.0010.001/0.0010.0020.0010.001 0.001/0.001/0.001{0.001/0.001
GQ199758.1(12/0.0490.001/0.0000.0000.000/0.00000.000(0.001/0.0000.0000.001 0.000/0.000/0.000(0.000
|/AM910293.1{13(0.0490.001/0.000(0.0000.000(0.000(0.0000.001/0.000(0.0000.001/0.000 0.000(0.0000.000
MG984079.1114/0.0490.001/0.000(0.0000.000(0.000(0.0000.001/0.000(0.0000.001/0.000[0.000 0.0000.000
KT427425.1 {150.0490.001/0.000/0.000(0.000(0.000/0.000(0.001/0.000(0.000(0.001/0.000/0.000(0.000 0.000
KT427422.1 (16/0.0490.001/0.000/0.0000.000/0.000(0.000(0.001/0.0000.000/0.001/0.000/0.0000.000(0.000
Phylogenetic Tree:

KR029250.1
KY¥949531.1
KX 0288641

—1

AMI10293.1

{ KT427422 1
KN497505.1
—|: GQ199758.1

AMOB2692.1
—|: MGI84079. 1

—— KM497306.1

L k74274251
KX129780.1

KF053268.1

ABGB62958.1

CUTA7841.2

&2
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The evolutionary history was iferred using the Neighbor-Jommg method [1]. The bootstrap
consensus tree inferred from 1000 replicates [2] 1s taken to represent the evolutionary history of the
taxa analyzed [2]. Branches corresponding to partitions reproduced i less than 50% bootstrap
replicates are collapsed. The evolutionary distances were computed using the Maximum Composite
Likelthood method [3] and are in the units of the number of base substitutions per site. The analysis
involved 16 nucleotide sequences. Codon positions included were Ist+2nd+3rd+Noncoding. All
positions containing gaps and missing data were eliminated. There were a total of 1410 positions in
the final dataset. Evolutionary analyses were conducted in MEGAG [4].

Fig. Clustal W alignment with consensus sequences of S2 Vs Acremonium strictum strain ACT2
(AccessionNumber CU737841.2)
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Screening of endophytic fungal isolates for antioxidant potential
All the twenty isolates were grown in three different media viz.PDB and MEB The culture filtrates of all the
fungal isolates showed total antioxidant activity. It was observed that out of 20 isolates maximum antioxidant

activity was observed in PD20 (Table 1).

Table 1: Screenin
Isolate number | 100ul 200ul 300ul
PD1 0.224 0.278 0.352
PD2 0.233 0.265 0.309
PD3 0.261 0.302 0.345
PD4 0.368 0.437 0.957
PD5 0.268 0.289 0.387
PD6 0.272 0.294 0.314
PD7 0.382 0.515 1.001
PD8 0.219 0.227 0.356
PD9 0.237 0.258 0.434
PD10 0.320 0.333 0.365
PD11 0.182 0.264 0.584
PD12 0.287 0.299 0.639
PD13 0.219 0.245 0.777
PD14 0.161 0.181 0.675
PD15 0.274 0.282 0.789
PD16 0.371 0.555 1.813
PD17 0.268 0.345 0.927
PD18 0.282 0.280 0.666
PD19 0.309 0.395 1.113
PD20 0.412 0.666 1.882

of Endophytic fungi for their Antioxidant Potential
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Out of twenty isolates screened for their antioxidant potential, only four isolates PD4, PD7, PD16 and PD 20
exhibited best activity and were selected for further studies. The culture filtrates of these four isolates were
subjected to sequential extraction in organic solvents - Hexane, chloroform, ethyl acetate and chloroform:
methanol. The Total Antioxidant Activity (TAA) and DPPH (1,1-diphenyl-2-picryl hydrazyl) free radical
scavenging activities of these organic solvents were determined. The chloroform: methanol extract of all the
four isolates PD4, PD7, PD16 and PD20 showed total antioxidant activity. Highest activity was recorded for
PD20. The ethyl acetate and hexane extract of PD7 did not exhibit any antioxidant activity. PD 16 did not
exhibit antioxidant activity (Table 2, 3). Maximum activity was recorded for PD 20 and the total antioxidant
activity increased with concentration hence, the activity is concentration dependent.

Table 2: Total antioxidant activities of filtrates of selected isolates in various solvents

Isolate no./conc. | Hexane Chloroform Ethyl acetate Chloroform:Methanol
100 200 | 300 100 | 200 | 300 100 | 200 | 300 100 200 300
PD4 0.007 | 0.024 | 0.037 | 0.186 | 0.288 | 0.359 | 0.041 | 0.096 | 0.096 | 0.09 | 0.018 | 0.044
PD7 0.012 | 0.037 | 0.017 | 0.008 | 0.010 | 0.025 | 0.008 | 0.009 | 0.010 | 0.028 | 0.039 | 0.051
PD16 0.004 | 0.008 | 0.021 | 0.009 | 0.017 | 0.025 | 0.059 | 0.087 | 0.099 | 0.237 | 0.377 | 0.954
PD20 0.006 | 0.010 | 0.019 | 0.006 | 0.009 | 0.018 | 0.018 | 0.032 | 0.048 | 0.009 | 0.017 | 0.021

Table 3: DPPH Scavenging Assay —percentage inhibition (196) of culture filtrates of selected isolates in

various solvents

Isolate no./conc. | Hexane Chloroform Ethyl acetate Chloroform:Methanol
100 [ 200 [300 |100 |200 [300 |100 |200 | 300 | 100 200 300
PD4 36.28 | 44.57 | 57.72 | 40.11 | 47.22 | 59.67 | 43.27 | 49.16 | 62.7 | 42.11 [ 52.19 | 64.19
PD7 36.37 | 48.29 | 57.80 | 44.12 | 48.99 | 60.47 | 44.69 | 50.78 | 62.90 | 44.32 | 52.85 | 65.31
PD16 46 50.13 | 59.65 | 47.37 | 50.15 | 61.12 | 46.30 | 51.47 | 63.52 | 47.20 | 53.11 | 68.81
PD20 47.20 | 51 61.44 | 48.19 | 51.17 | 63.34 | 47.23 | 52.13 | 64.22 | 48.68 | 54.79 | 69.00
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Hence, PD20 was selected for further studies i.e., DPPH radical scavenging, reducing power, and anticancer
activity.

Antioxidant capacity of chloroform: Methanol extract
In the present study DPPH free radical scavenging activity and ferric reducing antioxidant power (FRAP)
assay were used to determine the antioxidant capacity of the chloroform: methanol extract (Table 4 )

Table 4: Total antioxidant activity chloroform: methanol (6:3) extract of PD20 dissolved in DMSO
Isolate no./conc.(ug/ml) | 100 200 300
PD20 1.8641 3.112 5.226

Table 5 : DPPH scavanging activity (196) of chloroform: methanol (6:3)extract of PD20 dissolved in
DMSO
Isolate no./conc.(ug/ml) | 12.5 25 37.5 | 50 75 1100 | 125 | 150
PD20 1542 | 2432 |36.7|515 |66 |69.9 |77.8]80.9
IC 50is 76.2 pug/mL

The antioxidant activity of chloroform:methanol extract in terms of percentage of inhibition was 66% The IC
so was found to be 76.2 pg/ml while IC 5o value for ascorbic acid was 26.6 pg/ml. It was observed that the
activity increased with increasing concentration (Table 5)

In the present study the reducing power of the ferrous ion was found to be maximum at 3000 pg/ml (695 eq
to ascorbic acid um/l/g) (Table 6).

Table. 6 Reducing Power of chloroform: methanol (6:3) extract of PD20 dissolved in DMSO
Concentration of sample(ug/ml) | Conc.of ferric chloride with reference to ascorbic acid as std.(um/It/gm)
1000 224

2000 437

3000 695

When Total Phenolics was done using mentioned protocol, it was observed that maximum activity was at
3000pg/ml which was found to be 88.5mg/gdw when tannic acid was used as standard (Table 7)

Table 7 : Total Phenolics Activity of chloroform: methanol (6:3) extract of PD20 dissolved in DMSO
Concentration of sample(ug/ml) | Total phenolic content equivalent to Tannic acid (mg/gdw)
1000 37
2000 62
3000 88.8

It was observed that in terms of equivalent to quercetin as standard, maximum amount of flavonoids was
present in 3000 pg/ml (2.8 mg/gdw) (Table. 8)

Table 8: Total Flavonoids Activity of chloroform: methanol (6:3) extract of PD20 dissolved in DMSO
Concentration of sample(pg/ml) | Total Flavonoid content equivalent to Quercetin (mg/gdw)
1000 0.9
2000 2.1
3000 2.8

Anticancer activity

Since chloroform and methanol fraction of isolated fungi had maximum antioxidant potential so it was
further processed for anticancer activity.

The present study revealed the anticancer and cytotoxic potential of PD-20 on breast cancer cells MCF-7 and
the report was compared with cisplastin at various concentrations. It was noticed that PD-20 with a
concentration ranging from 10 to 200 pg/ml resulted in dose dependent decrease in cellular viability of
cancer cells with ICso value of 193+ 12.4 pg/ml while cisplatin treatment revealed I1Cso value of 10.00+ 0.02
pg/ml. The variation between the positive drug and samples is because the positive drug is a pure and so it
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will require lower concentration to inhibit the growth of cancer cells. Alternatively higher concentration of
samples resulted in 50% inhibition of cancer cells. Screening of cytotoxicity of PD-20 on 3T3 cells revealed
that it was marginally toxic to cells even at higher concentration. Overall in MCF-7, the viable cells were
around 70.63% at 100ug/ml which decreased to 40.19% which reveals the fact that it is toxic at increasing
concentration of test sample. When compared to 3T3 cell lines, it was observed that the cells were viable at
65.68% at 500pg/ml which proved its non toxicity (Tables 9-11)

Table 9: Showing percent cell viability of standard ( Cisplstin)(MCF7 breast cancer cell line)

Concentrations(ug/ml) % Cell Viability
5 58.02+0.03

10 50.46+0.02

25 43.78+0.01

50 39.91+0.01

100 21.46+0.009

250 17.17+0.006

500 7.53+0.004

Table 10 : Showing cell viability of tested sample against MCF7 breast cancer cell line.

Tested concentrations (ug/ml) | % Cell Viability
10 91.69+0.09

25 84.28+0.08

50 79.57+0.08

100 70.63+0.07

200 40.19+0.04
Control 100

Table 11 : Percent cell viability against 3T3 fibroblast cell line

Tested concentrations (ug/ml) % Cell Viability
25 95.54+0.1

50 92.46+0.1

100 75.36+0.1

250 71.88+0.09

500 65.68+0.06
Control 100.00

The physiological role of endophytic fungi isolated from plant and their mechanism of communication with
the host and other endophytes and organisms associated with the plant flora is yet to be elucidated (Strobel,
2018). Further , the microbial diversity which are having their habitat in different plant species, along with
the variety of the natural products that endophytic fungi synthesize, creates the opportunity for the
innovation of new natural products with various biotechnological roles (Fadiji and Babalola, 2020). Further
, various reports have been proved the importance of endophytic microorganisms in host endurance, since
endophytes directly control bioactive compounds like , resist extreme temperatures and scarcity of water ,
along with occurrence of phytopathogens (Xia et al., 2022). Therefore, the conventional application of the
plant and the region in which it harbor are crucial criteria for reproduction of endophytes (Santos et al.,
2015).

Gurgel et al ., 2023 proved free radical scavenging and antimicrobial potential of endophytic fungi
correlated with Arrabidaea chica (Bignoniaceae). They reported total of 107 endophytic fungi were
incubated in liquid cultures and the bioactive compounds were purified with ethyl acetate. Screening for
free radical scavenging potential using the DPPH antioxidant assay showed that the Colletotrichum sp. CG1-
7 endophyte isolates showed potential efficacy with an EC50 of 11 pg/mL, which is equivalent to quercetin
(8ug /mL). The FRAP assay inveterate the antioxidant efficacy of the fungal extracts. The occurrence of
phenolic compounds and flavonoids in the active isolates was proved using TLC. Their observations
reported that 2 of the fungi isolated from A. chica possessed tremendous antimicrobial and antioxidant
efficacy.

The observations of the DPPH assay of the 2 endophytic fungi, MA and MB endophytic extract proved that
at a dose level of 100 pg/ml, showed antioxidant activity with % Inhibition of 55.1 and 48.3% respectively.
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In the present study DPPH free radical scavenging activity and ferric reducing antioxidant power (FRAP)
assay were used to determine the antioxidant capacity of the chloroform: methanol extract. The antioxidant
activity of chloroform: methanol extract in terms of percentage of inhibition was 66% The ICs, was found to
be 76.2 pug/ml while 1Cso value for ascorbic acid was 26.6 pg/ml. It was observed that the activity increased
with increasing concentration. In the present study the reducing power of the ferrous ion was found to be
maximum at 3000 pg/ml (695 eq to ascorbic acid pm/I/g).When total phenolics was done using mentioned
protocol, it was observed that maximum activity was at 3000ug/ml which was found to be 88.5mg/gdw when
tannic acid was used as standard. It was observed that in terms of equivalent to quercetin as standard,
maximum amount of flavonoids was present in 3000 pg/ml (2.8 mg/gdw).

Talukdar et al., 2021 reported isolation and identification of an endophytic fungus Colletotrichum coccodes
through molecular techniques thus producing tyrosol from Houttuynia cordata Thunb using ITS2 RNA
secondary structure and various bioinformatics tool. They reported that on this basis it has been identified as
Colletotrichum sp. and characterized by its genomic ITS rDNA and ITS2 sequences. Phylogenetic analyses
proved clustering of its isolate with Colletotrichum coccodes. Species of Colletotrichum have been
considered as plant pathogens. Therefore, to confirm the endophytic lifestyle of the isolate, ITS2 RNA
secondary structure is one of the most prominent tool. The result proved that this isolate exhibited variations
in the folding pattern including motif structures when compared to those of pathogenic C. coccodes.
Molecular tools possessing phylogenetic analyses that including various other conventional techniques have
got lot of success for peculiar identification and characterization of fungi and have further created a
revolutionary breakthrough in identification and classification of endophytic fungi (Sarwar et al., 2019).
Moreover, the ITS region which possess of a highly conserved 5.8S rRNA and variable regions ITS1 and,
ITS2, is one of the broadly recommended as phylogenetic markers for fungal species identification (Xu and
Adamowicz, 2016). Further, the spacer regions like ITS1 and ITS2 are prominently useful in analysing and
identifying fungal pathogens from clinical specimens and environmental tests. Also, current research
possessed the sequence variability in ITS2 is peculiar pertinent for phylogenetic reconstruction and species
variation in eukaryotes including in fungi (Iwen et al., 2002).

Wu et al.,2015 reported the efficacy of endophytic fungi for its anti-cancer potential isolated from of
Morinda citrifolia Linn. They reported the cytotoxic potential of organic extracts isolated from the
fermented broths of individual endophytes was then tested against 3 major cancers that effects humans. 12
different endophytic fungal species were isolated from the leaves and 3 from the fruit. Three of the leaf
endophytes showed potency against the growth of human carcinoma cell lines LU-1 (lung), PC-3 (prostate),
and MCF-7 (breast) with IC50 values of <10 pg/mL.

In the present investigation the anticancer and cytotoxic potential of PD-20 on breast cancer cells MCF-7
and the report was compared with cisplastin at various concentrations. It was noticed that PD-20 with a
concentration ranging from 10 to 200 pg/ml resulted in dose dependent decrease in cellular viability of
cancer cells with IC50 value of 193+ 12.4 pg/ml while cisplatin treatment revealed 1C50 value of 10.00+
0.02 pg/ml. The variation between the positive drug and samples is because the positive drug is a pure and so
it will require lower concentration to inhibit the growth of cancer cells. Alternatively higher concentration of
samples resulted in 50% inhibition of cancer cells. Screening of cytotoxicity of PD-20 on 3T3 cells revealed
that it was marginally toxic to cells even at higher concentration. Overall in MCF-7, the viable cells were
around 70.63% at 100pg/ml which decreased to 40.19% which reveals the fact that it is toxic at increasing
concentration of test sample. When compared to 3T3 cell lines, it was observed that the cells were viable at
65.68% at 500pug/ml which proved its non toxicity.
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