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Supplementary Figure S1. In-silico analysis of 3CLP™ with N3 inhibitor, a) Surface representation 3CLP™© and N3 inhibitor
ligand complex 3CLP™ receptor protein is in yellow color and N3 inhibitor in red color. b) Cartoon representation of 3CLP™
and N3 inhibitor ligand complex. 3CLP™© receptor protein is in yellow color and N3 inhibitor is in red color. ¢) 2D representation
of ligand interaction between 3CLP™ and N3 inhibitor. d) 3D representation of ligand interaction between 3CLP™ and N3 inhibitor. e)
Prepared active site of 3CLP'™,
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Supplementary Figure S2. In-silico analysis of PLP™ with GRLO0617 inhibitor, a) Surface representation PLP® and GRL0617 inhibitor
ligand complex PLP®© receptor protein is in yellow color and GRL0617 inhibitor in red color. b) Cartoon representation of PLP™ and
GRLO0617 inhibitor ligand complex. PLP™ receptor protein is in yellow color and GRLO617 inhibitor is in red color. ¢) 2D representation
of ligand interaction between PLP™ and GRLO617 inhibitor. d) 3D representation of ligand interaction between PLP™ and GRL0617 inhibitor.

e) Prepared active site of PLP™,
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Supplementary Figure S3. In-silico analysis of 3CLP with (Ishophloroglucinol A) IPA, a) 3D representation of docking pose of
IPA with 3CLP™©, b) Cartoon representation of docking pose of IPA with 3CLP®. ¢c) 2D representation of Ligand interaction of IPA
with 3CLP™, d) 3D representation of Ligand interaction of IPA with 3CLP™
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Supplementary Figure S4. In-silico analysis of 3CLP™ with Dieckol, a) 3D representation of docking pose of Dieckol with 3CLP™.
b) Cartoon representation of docking pose of Dieckol with 3CLP™. ¢) 2D representation of Ligand interaction of Dieckol with 3CLP™,

d) 3D representation of Ligand interaction of Dieckol with 3CLP™
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Supplementary Figure S5. In-silico analysis of 3CLP™ with Eckmaxol, a) 3D representation of docking pose of Eckmaxol

with 3CLPr,

b) Cartoon representation of

docking pose of Eckmaxol with 3CLP™,

c) 2D representation of Ligand

Interaction of Eckmaxol with 3CLP™. d) 3D representation of Ligand interaction of Eckmaxol with 3CLP™



Interactions

|:| wan der Waals
- Salt Bridoe

- Canventional Hydrogen Bond
|:| Zarbon Hydrogen Bond

H
D.
o
A63 MET
ET A:165
o 0
—0 0—H

|:] Fi-Danor Hydrogen Bond

|:| Fi-Sulfur

- Amide-Pi Stacked

D Pi-Alkyl

-

GLY143

[ | AsN142

. €Y$145

Supplementary Figure S6. In-silico analysis of 3CLP© with Diphlorethohydroxycarmalol (DPHC), a) 3D representation
of docking pose of DPHC with 3CLP™©, b) Cartoon representation of docking pose of DPHC with 3CLP™. c) 2D representation

of Ligand interaction of DPHC with 3CLP™. d) 3D representation of Ligand interaction of DPHC with 3CLP
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Supplementary Figure S7. In-silico analysis of PLP™ with Ishophloroglucinol A (IPA), a) 3D representation of docking pose of
IPA with PLP™©, b) Cartoon representation of docking pose of IPA with PLP©, ¢) 2D representation of Ligand interaction of IPA

with PLP. d) 3D representation of Ligand interaction of IPA with PLP™
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Supplementary Figure S8. In-silico analysis of PLP™ with Dieckol, a) 3D representation of docking pose of Dieckol with PLP™,
b) Cartoon representation of docking pose of Dieckol with PLP™©, ¢) 2D representation of Ligand interaction of Dieckol with PLP™,

d) 3D representation of Ligand interaction of Dieckol with PLP™
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Supplementary Figure S9. In-silico analysis of PLP™ with Eckamxol, a) 3D representation of docking pose of Eckmaxol with PLP©. b)
Cartoon representation of docking pose of Eckmaxol with PLP™. c) 2D representation of Ligand interaction of Eckmaxol with PLP®. d) 3D

representation of Ligand interaction of Eckmaxol with PLP™
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Supplementary Figure S10. In-silico analysis of PLP© with Diphlorethohydroxycarmalol (DPHC), a) 3D representation of docking pose
of DPHC with PLP™©, b) Cartoon representation of docking pose of DPHC with PLP™. ¢) 2D representation of Ligand interaction of DPHC with

PLP, d) 3D representation of Ligand interaction of DPHC with PLP™
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10% Extract in 70% EtOH

Sample
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Sample : 100g
Solvent : 1000ml (70% EtOH)
10% Extract

Ishige okamurae powder 100g

70% ethanol extract 7.03g (7.03%)

Shaking in incubator 240 X 3 times
Room temperature
140 RPM
Water n-Hexane
v 9669 (13.74%)
Centrifuging 10000 RPM
10min
l Water Chloroform
1038mg (14.76%)
Filtering ‘ ‘
l Water Ethyl acetate
‘ 1234mg (17.55%)
Partition extract processing ‘
Water Butanol
1002 mg (14.25%)
b
1.20 Ishophloroglucinol A (IPA)
1.00- Analysis protocol
] I.  Mobile phase: A; DW (+0.1% Formic acid), B; ACN (+0.1%
0.80- Formic acid)
i 1. UV length: 230 nm
= 0.60- I1l.  Flow rate: 1 ml/min
. IV. Method: Gradient, Omin A; 95% B; 5% / 60min B; 100% / 60-
0.40- 70min A; 95% B; 5%
i V. Injection volume: 10 pL
0.207 J VI. Runtime: 70 min
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Minutes
C
©-80-piphlorethohydroxycarnalol (DPHC) Analysis protocol
0.60] L o I.  Mobile phase: A; DW (+0.1% Formic acid), B; ACN (+0.1%
oa0d AT Formic acid)
] ﬁ@p II. UV length: 230 nm
2 0.20] I1l.  Flow rate: 1 ml/min
0.00 IV. Method: Gradient, Omin A; 95% B; 5% / 60min B; 100% / 60-
; min A; 95% B; 5%
0.20- V. Injection volume: 10 pL
640 - | - - - VI IRunltime:l7On|1ir] N -

Minutes

Supplementary Figure S11. Extaction and isolation procedure of Ishophloroglucinol A (IPA) and
Diphlorethohydroxycarmalol (DPHC) from Ishige okamurae, (a) Extraction protocol, (b) High Performance Liquide
Chromatography (HPLC) analysis of IPA, and (c) DPHC.



a
10% Extract in 70% EtOH

Sample Sample : 1009 Ecklonia cava powder 100g
Solvent : 1000ml (70% EtOH) ‘
0
l 10% Extract 70% ethanol extract 11.23 (11.23%)
Shaking in incubator 240 X 3 times ‘
Room temperature ‘ ‘
140 RPM
l Water n-Hexane

0
Centrifuging 10000 RPM ‘ 13476mg (12%)

10min ‘
l Water Chloroform
0
Filtering ‘ 527.23mg (5.1%)
l Water Ethyl acetate

587.33mg (5.23%)
Partition extract processing ‘

Water Butanol
b 609.79mg (5.43%)
0.207 Dieckol _
. Analysis protocol
1w - I I.  Mobile phase: A; DW (+0.1% Formic acid), B; ACN (+0.1%
0.151 @( o /@ Formic acid)
: ﬁ[@ﬁﬁj 1. UV length: 230 nm
2 010 ~ L7771 1. Flow rate: 1 ml/min

IV. Method: Gradient, Omin A; 95% B: 5% / 60min B; 100% / 60-
70min A; 95% B: 5%

0.057 V. Injection volume: 10 pL
] V1. Runtime: 70 min
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Supplementary Figure S12.. Extaction and isolation procedure of Dieckol from Ecklonia cava, (a) Extraction protocol and
(b) High Performance Liquide Chromatography (HPLC) analysis of Dieckol.



a
10% Extract in 70% EtOH

Sample

!

Sample : 100g
Solvent : 1000ml (70% EtOH)
10% Extract

Ecklonia maxima powder 100g

70% ethanol extract 10.8g (10.8%)

Shaking in incubator 240 X 3 times ‘ ‘
Room temperature Water n-Hexane
l 140 RPM ‘ 1199.6 mg (11.1%)
Centrifuging 10000 RPM ‘ ‘
10min Water Chloroform
l | 460.8 mg (4.27%)
Filtering ‘ ‘
\Water Ethyl acetate

l ‘ 578 mg (5.35%)

Partition extract processing ‘ ‘
Water Butanol
473 mg (4.38%)
b
1.40; Eckmaxol Analysis protocol
1_2{}5 I.  Mobile phase: A; DW (+0.1% Formic acid), B; ACN (+0.1%
1.00] Q y Formic acid)
] - . I h:
Jom] I s
{}_s{rf /@U IV. Method: Gradient, Omin A; 95% B; 5% / 60min B; 100% / 60-
] . 70min A; 95% B; 5%

0.407 V. Injection volume: 10 pL
n_zuv; Jk & VI. Runtime: 70 min
0.001 .

Supplementary Figure S13. Extraction and isolation procedure of Eckmaxol from Ecklonia maxima, (a) Extraction protocol

and (b) High Performance Liquide Chromatography (HPLC) analysis of Eckmaxol.



