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Supplementary Materials

Physicochemical, Pharmacokinetic and Cytotoxicity of the
Compounds Isolated from an Endophyte Fusarium oxysporum:
In Vitro and In Silico Approaches

1. The Plant Aglaonema hookerianum Schott.

In this study, a fungal endophyte Fusarium oxysporum, isolated from petiole of Aglao-
nema hookerianum Schott (Family: Araceae) growing in the forest of Sylhet and Chittagong
Hill tracks of Bangladesh has been investigated. It is a herb, stem erect, 40-50 cm or more
tall, 1.5-2.0 cm thick, internodes 1.5-3.0 cm long. Leaves petiolate, petiole up to 24 cm long
and grows in the shady areas of deep forest. A large number of tribal populations like
Chakma, Marma, Murong, Tongchongya, Tripura, Chak, Khasia, Rheyang, Rakhain,
Khumi etc live as forest inhabitants in the remote areas throughout Sylhet and the Chitta-
gong Hill Tracts, where there is no or poor modern medical systems of health care. The
majority of them are dependent on the traditional system of treatment, which includes
various indigenous medicinal plants of those areas [1]. A. hookerianum, locally known as
Habinishak, is used by the mainstream traditional practitioners of Sylhet district for the
treatment of hemorrhoids and arthritis. One tablespoon decoction prepared from the roots
of A. hookerianum is taken orally twice daily for the treatment of gout. The sap from the
root is taken for conjunctivitis and constipation by Chakma community. The leaf extract,
applied to the whole body, is used for the treatment of hysteria by Tanchangya commu-
nity [2]. The petiole of A. hookerianum is used in the preparation of ‘Shuktani’, which is
an ethno-medico recipe used in the treatment of stomach disorders like diarrhea, indiges-
tion and dysentery by the Sylheti Bengali Community of Barak Valley, Southern Assam,
India [3]. Previous phytochemical study revealed the presence of alkaloid, glycoside, tan-
nin, reducing sugar, saponin and gum in the ethanolic extract of A. hookerianum. The ex-
tract of this plant also showed potent antibacterial and cytotoxic activities [4].
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Figure S1. Herbarium sheets of Aglaonema hookerianum plant deposited in Bangladesh National Her-
barium (BNH).
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Figure S2. Microscopical characters of Fusarium oxysporum A-B: Macroconidia and microconidia; C-
D: Measurements of macroconidia and microconidia.

2. NMR and Mass Spectra of Compounds 1-5
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Figure S3. 'H nuclear magnetic resonance (NMR) spectrum (400 MHz, CDCls) of compound 1.
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Figure S4. *C NMR spectrum (100 MHz, CDCls) of compound 1.
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Figure S5. 3C NMR spectrum (100 MHz, CDCls) of compound 1 (expanded).
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Figure S6. °*C NMR spectrum (100 MHz, CDCls) of compound 1 (expanded).
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Figure S7. 3C NMR spectrum (100 MHz, CDCls) of compound 1 (expanded).
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Figure S8. °C NMR spectrum (100 MHz, CDCls) of compound 1 (expanded).
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Figure S11. 'H NMR spectrum (400 MHz, CDCls) of compound 2 (expanded).
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Figure S13. ®*C NMR spectrum (100 MHz, CDCls) of compound 2 (expanded)
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Figure S15. High-resolution mass spectrometry (HRMS) of compound 2.
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Figure S19. DEPT-135 spectrum of compound 3.
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Figure S24. 13C NMR spectrum (100 MHz, CDCls) of compound 4 (expanded).
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Figure S27. Heteronuclear single quantum coherence or heteronuclear single quantum correla-
tion experiment (HSQC) spectrum of compound 4.
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Figure S29. HRMS spectrum of compound 4.



17 of 29

Toxins 2022, 14, 159

P61 L
¢le’L
GET L
662 L
ELeL
G8¢’L

cecL
66L°L
128°L

168°6—

HOv -

fHO-€ —

Hiv-3
Phe-3
©/ " o
Hiv2

Beauvericin

T
ppm

o
—
™

oo
-3
=

I
—i [
(o) [S3
o

Figure S30. '"H NMR spectrum (400 MHz, CDCls) of compound 5.

G050~y
20"

018°0~_
L28'0—
206°0-"

LLe 1—

886" T~
L00°2-"

0L ¢—
Ly6"¢

:.m.NW
Nmm.m\.
£10°¢€
T70°€

BLE'E

omm.mV
STr'e-7
wm«.m\

HO-v

*HO€

o~
2
T

Beauver icin

e8-H

48-H

T
ppm

T
2.0

T
2.5

-

=)
o
—

T
3.0

T
3.5

B

Figure S31. 'H NMR spectrum (400 MHz, CDCls) of compound 5 (expanded).

—
—
—

‘\‘

)

a

jw
o
o



18 of 29

Toxins 2022, 14, 159

L8 b~
006" 7"

CeE S—

895" G~
L8S*' S~

168°6—

Phe-3
: (0]
Hiv 2

¥T-/€1-H/TT

wi'L—
T L—
8T L
1 TA R
BLE L

S8’ L——
W62 L—

2
£
]

Beauver icin

H/TT-H/OT-H

£
Q
[ -%
T
| 00°I
B
w
wn
) ~\
| W  $6'0
[
Lo
0w
0
Fe
‘o
P Jp—
ﬁ - 600
16'S
W e
Lo
~
[
F —
,— L0°0
[~}
ﬂs.
0
(<]
[
o
o
—5
Fo
t
[ o <E00
ﬁ.
e

Figure S32. 'H NMR spectrum (400 MHz, CDCls) of compound 5 (expanded).
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Figure S38. HRMS spectrum of compound 5.
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Figure S39. X-ray crystallography of compound 5.
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Control

Figure S40. Effect of the compounds 1, 3, 4 and 5 on Vero cells compared to the control DMSO. All
the compounds reduced the cell viability at the concentration of 20.0uM except compound 1. Here,
control = DMSO, 1 = 3B,5a-dihydroxy-ergosta-7,22-diene-6-one, 3 = p-hydroxybenzaldehyde, 4 = 3-
(R)-7-butyl-6,8-dihydroxy-3-pent-11-enylisochroman-1-one, 5 = Beauvericin.
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(C=CC(C(C)X)CC)C)C

Physicochemical Properties

C28H4403

428.65 g/mol

31
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3
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129.35

57.53 A*
Lipophilicity
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5.70
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Solubility
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Log S (Ali)
Solubility
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BBB permeant
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CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2CS9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski
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Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-5.97

4.60e-04 mg/ml ; 1.07e-06 mol1
Moderately soluble

-6.91
5.24e-05 mg/ml ; 1.22e-07 moll
Poorly soluble
-4.58
1.12e-02 mg/mi ; 2.61e-05 moll
Moderately soluble
Pharmacokinetics
High
No
No
No
No
No
No
No
-4.70 cmi/s
Druglikeness
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Medicinal Chemistry
0 alert
1 alert: isolated_alkene
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6.20

®

Figure S41. Outcomes of compound 1 while running in SwissADME.
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Figure S42. Outcomes of compound 1 while running in Cell Line Cytotoxicity Predictor (CLC-Pred)

online tool.
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Num. H-bond donors 3

Molar Refractivity 130.55

TPSA 7776 A2
Lipophilicity

Log Py (LOGP) 402

Log Py (XLOGP3) 4.48

Log Pojy (WLOGP) 482

Log Pgpy (MLOGP) 387

Log Py (SILICOS-IT) 517

Consensus Log Pypy 443

Log S (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log 5 (SILICOS-IT)
Solubility
Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2CY inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski
Ghose
Veber
Egan
Muegge

Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-5.16

3.11e-03 mg/ml ; 7.00e-06 molil
Moderately soluble

-5.83
6.53e-04 mg/ml ; 1.47e-06 moll
Moderately soluble
421
2.73e-02 mg/ml ; 6.14e-05 mol/l
Moderately soluble
Pharmacokinetics
High
No
Yes
No
No
No
No
No
-5.83 cmis
Druglikeness
Yes: 0 violation
No; 2 violations: MR>130, #atoms>70

0.55
Medicinal Chemistry
0 alert
1 alert: isolated_alkene
No; 2 violations: MW>350, XLOGP3>3.5
6.24

Figure 543. Outcomes of compound 2 while running in SwissADME.




Toxins 2022, 14, 159

26 of 29

Compound 3
o0&
OH
- isaTU

SMILES O=Cc1cce(cc1)0
Physicochemical Properties

Formula C7HE02

Molecular weight 122.12 g/mol

Num. heavy atoms 9

Num. arom. heavy atoms 6

Fraction Csp3 0.00

Num. rotatable bonds 1

Num. H-bond acceptors 2

Num. H-bond donors 1

Molar Refractivity 3385

TPSA 37.30 A
Lipophilicity

Log Py (LOGP) 099

Log Py (XLOGP3) 1.35

Log Popy (WLOGP) 1.20

Log Py (MLOGP) 0.79

Log Pypy (SILICOS-T) 1.52

Consensus Log Py 117

LPO

INSOLU

Log S (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorption
BBB permeant
P-gp substrate
CYP1AZ2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log Kp, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

®

Water Solubility

-1.87

1.63e+00 mg/ml ; 1.33e-02 mol/l
Very soluble

-1.74
2.25e+00 mg/ml ; 1.84e-02 mol/l
Very soluble
172
2.31e+00 mg/ml ; 1.89e-02 mol/l
Soluble
Pharmacokinetics
High
Yes
No
No
No
No
No
No
-6.09 cmis
Druglikeness
Yes; 0 violation
No; 3 violations: MW<160, MR<40, #atoms<20
Yes
Yes
No; 1 violation: MW<200
0.55
Medicinal Chemistry
0 alert
1 alert: aldehyde
No; 1 violation: MW<250
1.00

Figure S44. Outcomes of compound 3 while running in SwissADME.

Molecule Depiction

HO

Molecule properties:

Descriptor
Molecular Weight
LogP

#Rotatable Bonds
#Acceptors
#Donors

Surface Area

Instituto
m René Rachou
FIOCRUZ MINAS

Property Model Name

Predicted Value Unit

AMES toxicity No Categorical (Yes/No)
N\ Max. tolerated dose (human) 1.246 Numeric (log mg/kg/day)
° ==m hERG | inhibitor No Categorical (Yes/No)
[ Toxicity | hERG Il inhibitor No Categorical (Yes/No)
@ZE  Oral RatAcute Toxicity (LDSO0) 1.762 Numeric (molkg)
X0  OralRat Chronic Toxicity (LOAEL) 2691 Numeric (log mg/kg_bwiday)
“I:I;:n [ Toxicity | Hepatotoxicity No Categorical (Yes/No)
1.2047 Toxicity Skin Sensitisation Yes Categorical (Yes/No)
1 == T Pyriformis toxicity -0.519 Numeric (log ug/'L)
2 Minnow toxicity 1.894 Numeric (log mM)
1
52752
& THE UNIVERSITY OF BB UNIVERSITY OF B
&Y MEsourne  €¥ CAMBRIDGE P o s oo

Figure S45. Outcomes of compound 3 while running in pkCSM online tool.
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Molecule Depiction Property Model Name Predicted Value Unit
o AMES toxicity No Categorical (Yes/No)
HO N Max. tolerated dose (human) -0.318 Numeric (log mg/kg/day)
\ hERG I inhibitor No Categorical (Yes/No)
hERG Il inhibiter Yes Categorical (Yes/No)
HO Oral Rat Acute Toxicity (LD50) 2.097 Numeric (molfkg)
Oral Rat Chronic Toxicity (LOAEL) 1.999 Numeric (log mg/kg_bw/day)
Hepatotoxicity No Categorical (Yes/No)
Molecule properties:
Skin Sensitisation No Categorical (Yes/No)
Descriptor Value
Molecular Weight 304386 T.Pyriformis toxicity 1.491 Numeric (log ug/L)
LogP 38782 Minnow toxicity -0.24 Numeric (log mM)
#Rotatable Bonds 6
#Acceptors 4
#Donors 2 Run another prediction Back
Surface Area 130.979

or e (I

Best viewed using Ghrome on 1230x1024 resolution and above

THE UNIVERSITY OF _:n UNIVERSITY OF
%> MELBOURNE ¥ CAMBRIDGE

Instituto
René Rachou
FIOCRUZ MINAS

Figure S46. Outcomes of compound 4 while running in pkCSM online tool.

molinspiratic

originalSMILES CCCCC1=C(0)C=C2CC(CC\C=C\C)OC(=0)C2=C10
miSMILES: CCCCC1=C(0)C=C2CC(CC\C=C\C)OC(=0)C2=C10
7-butyl-6,8-dihydroxy-3-[(E)-pent-3-enyl]-3,4-dihydroisochromen-1-one

Molinspiration biocactivity score v2021.03

GPCR ligand 0.23
Ion channel modulator 0.07

HO Kinase inhibitor -0.25
Nuclear receptor ligand 0.49
Protease inhibitor -0.02
Enzyme inhibitor 0.45

HO o

o Get data as text (for copy / paste).
lTlD|ll'|§pll'ﬁ‘hon Get 3D geometry BETA

This was request 1 out of 1000 available this month for your site 27.147.202.116
With technology from Molinspiration you can easily setup similar service also directly on your intranet.
Comments or questions ? See our FAQ and do not hesitate to provide feedback or contact us by email !

New molecule Calculate properties About bioactivity score MyMolecules Molinspiration home

©2022 Molinspiration Cheminformatics Terms of service|

Figure S47. Outcomes of compound 4 while running in Molinspiration online tool.



Toxins 2022, 14, 159

28 of 29

Compound 5 @
e Water Solubility
ixo Log S (ESOL) 964
Solubility 1.78e-07 mg/ml ; 2.27e-10 mol/l
‘) FLEX sz Class Poorly soluble
HL r
]\ Log S (Ali) 1123
L . Solubility 4.67e-09 mg/ml ; 5.96e-12 mol/l
-
'/ - o Class Insoluble
- / rous 100 S (SILICOS-IT) 1022
e Solubility 4.68e-08 mg/ml; 5.97e-11 mol/l
Class Insoluble
. Pharmacokinetics
CCC@HIOC(=0)[C@HIICC2ccocc?)N(CICEDC@HIOC(=0) Gl absorption Low
SMILES [C@@H]N(C(=0)[C@H(OC(=0)[C@@H] BBB permeant No
(N(C1=0)C)Cc1cceect)C(C)C)C)Celceecc1)C(C)C)C
. : P-gp substrate Yes
Physicochemical Properties
CYP1A2 inhibitor No
Formula C45H57N309 N
CYP2C19 inhibitor o
Molecular weight 783.95 g/mol )
Num. heavy atoms 57 CYP2C9 inhibitor No
Num_arom_heavy atoms 18 CYP2DE Inhibitor No
Fraction Csp3 047 CYP3A4 inhibitor No
Num. rotatable bonds 9 Log K, (skin permeation) -5.10 cmis
Num. H-bond acceptors 9 Druglikeness
Num_ H-bond donors 0 Lipinski No: 2 violations: MW=500, NorO=10
Molar Refractivity 228.14 No; 3 violations: MW=480, MR>130
; Ghose #atoms>70
TPSA 139.83 A2 #atoms
Lipophilicity veber Yes
Log Pysy (LOGP) 543 Egan No; 1 violation: TPSA=131.6
! No; 2 violations: MW=600, XLOGP3>5
L0g Popy (XLOGP3) 8.42 Muegge !
Bioavailability Score 0.17
"
Log Fon, (WLOGP) 277 Medicinal Chemistry
Log Py (MLOGP) 3.14 PAINS 0 alert
Log Pgpy (SILICOS-IT) 543 Brenk 1 alert: more_than_2_esters
Consensus Log P 5os No; 3 violations: MW>350, Rotors>7,
9 Pony Leadlikeness XLOGP323 5
Synthetic accessibility 7.03

Figure S48. Outcomes of compound 5 while running in SwissADME.

Way2Drug ==

CLC-Pred: in silico prediction of cytotoxicity for tumor and non-tumor cell lines

lHome | Sl 1 raining S0 » Products/Services Interpretation » Contacts
sy _— - EENEE
Input * mol file Cancer cell line prediction resuit
Pal PI [Cell-ine] | [Cell-line full name| | [Tissue) Tumor type|
v vy e -
N Breast .
0.553 0020 [MDA-MB-231 adenocarcinoma Breast Adenocarcinoma
0533 | 0007 | MIAPaCa-2 | Pancreatic carcinoma | Pancreas Carcinoma
[0=C({{C@H)(CC1=CC=CC3
[Make prediction
Non-tumor cell line prediction result
Pal [ Pi ] Cell-line| Cell-ine full name| |  [Tissue|

Figure S49. Outcomes of compound 5 while running in Cell Line Cytotoxicity Predictor (CLC-Pred)

online tool.
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Pharmacokinetic Properties

Molecule Depiction Property  Model Name
ETZ)  AMES toxicity
== Max. tolerated dose (human)
{ | EEZZ)  hERGI inhibitor
"
D \4\)\ =) hERG Il inhibitor
* Y Oral Rat Acute Toxicity (LD50)
:( /\: == Oral Rat Chronic Toxicity (LOAEL)
= b/ [ Toxicity | Hepatotoxicity
N
\ | Toxicity | Skin Sensitisation
)\ =9 TPyriformis toxicity
== Minnow toxicity
Molecule properties: Run anoth b
Descriptor Value
Molecular Weight 783.963
LogP 49125
#Rotatable Bonds 9
#Acceptors 9
#Donors 0
Surface Area 335.982

m FIOCRUZ MINAS

References

i:i THE UNIVERSITY OF
2% MELBOURNE

BB UNIVERSITY OF
¥¥ CAMBRIDGE

Predicted Value

No

0.188

No

Yes

2.257

0.801

Yes

No

0.285

0.287

Unit

Categorical (Yes/No)
Numeric (log mg/kg/day)
Categorical (Yes/No)
Categorical (Yes/No)
Numeric (molkg)

Numeric (log mg/kg_bwiday)
Categorical (Yes/No)
Categorical (Yes/No)
Numeric (log uglL)

Numeric (log mM)

Figure S50. Outcomes of compound 5 while running in pkCSM online tool.
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