Table S1. FTIR chemical characterization of ascidian crude extracts

Band position cm-t  Group frequency Functional group Assignments
STYELA PLICATA
3300-3500 Amine N-H Amide N-H stretch
3400 Hydroxy group O-H O-H stretching frequencies of
phenol
2970-2860 Alkane, Methyl (—CHa) Methyl C-H asym./sym. Stretch
1615-1580 C=C-C Aromatic ring stretch
1680-1620 Alkene C=C Alkenyl C=C stretch
1420-1410 Alkane/ Alkyl Methylene (CH>) Vinyl C-H out of plane
1350-1000 Acetylenic Compounds C-C stretch (skeletal vibration)
1290-1310 Alkene C-H Vinylidene C-H in plane bend
1160-1170 Symmetric (-SO; stretching
vibration)
1150-1000 Aliphatic organohalogen C-F Aliphatic fluoro compounds, CF
stretch
895-885 C-H Vinylidene C-H out of plane bend
ASCIDIA MENTULA
3300-3500 Amine N-H Amide N-H Stretch
3320-3310 Alkyne C-H C-H bend
2970-2860 Alkane, Methyl (—CHz) Methyl C-H asym./sym. Stretch
1615-1580 C=C-C Aromatic ring stretch
1660-1500 NO- Nitro compounds Asymmetrical stretch
1470-1430 Methyl (—CHz),aliphatic Methyl CH asym./sym. Bend
(alkane/alkyl)
(saturated aliphatic group)
1240-1210 Alkene group C-H Vinylidene CH in-plane bend
1110 C-O Secondary alcohol, C-O stretch
995-985 Alkene C-H Vinyl CH out-of-plane bend



Table S2. Relative intensities of identified metabolites in S. plicata crude extracts

ADDUCT ERR  >50 BIOLOGICAL
S. RT M/z METABOLITES MOL CHEMIC METLIN HMDB KEGG/LMI  ADDUCT M/Z OM/Zz PPM  ACTIVITY
NO FORMULA AL D
GROUP
1 115 105.48 Metaxalone C12H1sNOz  Aromatic 43910 C07934 - 105.48 18 - Skeletal Muscle
ether Relaxants
2 1.16  107.05 3-(2- C1uHu1aN>O  Tryptamine al 24110 C06212  [M+H+Na]** 107.05 2 - Tryptophan
(methylamino)ethyl kaloid. metabolism
)-1H-indol-5-ol
3 115 107.12 1-Methylpiperazine  CsHi2N> Synthetic 2008 [M+Li]* 107.11 0 - Parasitic diseases
carbamyl
derivative of
piperazine
4 1.15 130.36 Repenol C18H12010 Flavanoids 48089 LMPK1  [M+3H]** 130.35 7 -
2060080
5 129 138.36 Decarbamoylgonya CgHisNeOg  Decarbamoyl 73507 C20022 [M+2Na+H]J** 138.35 10 - Paralytic
utoxin 1 S derivatives shellfish
poisoning
6 1.09 140.43 Simvastatin Ca5H3g0s Hydroxymeth 2443 C07262 [M+3H]3+ 14043 8 - Inhibitor of
ylglutaryl- cholesterol
coenzyme A synthesis
7 10.09 149.38 2-([4-(2- C19H1sCIN  Methoxy 65347 HMDBO00696 C00073 [M+2Na+H]3+ 423.07
Chlorophenyl)-3- Os aceticacid
ethoxycarbonyl-6- 9 -
hydroxymethyl-2-
picolinyl]Jmethoxya
cetic acid
8 1.23  160.52 Flumazenil acid CisH1oFNs  Ethyl ester 2726 C07825 [M+2Na]?* 160.52 3 - GABAA receptor
O3 antagonist
9 8.93  167.52 Isocarbophos C11H16NO4 263529 [M+2Na]?* 167.52 6 Ecotoxicity
PS
10 |552 171.55 Benzamil C13H14CIN;  Carboxamide 69682 C13751 [M+H+Na]** 171.55 1
O
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Table S3. Relative intensities of identified metabolites in A. mentula crude extracts

RT M/z METABOLITES MOL CHE METLI HMDB KEGG/LMID ADDUCT ADDUC ERRO
S.NO FORMULA GROUP N T M/Z R M/zZ
1 1191 117.07 2-Methyl-1,3-cyclohexadiene C7H1o Terpinene 88419 HMDB32 [M+Na]* 117.07 4
395
2 123 119.15 n-hexane CeH14 Alkane 36775 LMFA110000 [M+CH3OH+H]* 119.14 24
07
3 1.17  146.42 Lespedezaflavanone G C27H3205 Flavonoids 52829 LMPK121403 [M+3H]%* 146.42 0
45
4 3.71  152.40 S-Furanopetasitin C24H3205S Prenol lipids 91287 HMDB36 [M+2H+Na]®* 152.4 1
131
5 6.51 174.32 Isorhamnetin 3,4'-di-O- C16H12013S2 Flavonoids 50815 LMPK121123  [M+2Na+H]** 17431 12
sulfate 99
6 7.12 17451 Monocyclic botryococcane CasHes Lipids 53759 LMPR010603 [M+2Na+H]®* 17451 0
0003
7 7.42  185.34 Dicloxacillin sodium C19H1sCIbNsN  Amide 69685 C13756 [M+2Na+H]3* 185.33 16
a06S
8 6.44  197.37 ADP-glucose Ci16H2sNs015P2  ADP a-D- 63203 C00498 [M+3H]3* 197.37 0
glucoside
9 418 246.43 Urdamycin G C37H46014 anthraquinon 63803 C12414 [M+2H+Na]3* 246.43 3
e
10 2.85 268.41 Brassicoside C34H42022 Flavonoids 86296 HMDB29 [M+3H]3* 268.41 10
480
11 10.66 279.50 2,5-Diaminopyrimidine CoH1gNsO14P3  Pyrimidone 63908 C05923 [M+2Na]?* 279.49 9
nucleoside triphosphate
12 10.66 319.49 Unknown
13 10.95 340.78 1,1-Dibromo-3-iodo-2- C3H3Br2I0 Ketones 94724 HMDB40 [M+H]* 340.76 24
propanone 189
14 10.59 351.48 PIP2[3',57(17:0/20:4) C6H92N3O19P3  Glycerophos 40896 LMGP080100  [M+2H+Na]** 35148 7
pholipids 02
15 10.30 384.61 Cardiolipin (CDN) CsgH120017P2  phospholipid 4169 [M+3H]%* 38460 7
s
16 9.81 400.54 3-O-(Xylbl-3Glchl- Cs6Ho4027 Sterol lipids 84226 LMST010800 [M+3H]** 40054 9
2(Xylb1-3)Glcbl-4Galb)- 75
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Table S4. Chemical shift NMR Data for Fraction SP-8 in DMSO —ds (1H 600 MHz), ESI-
HRMS (Mariner) spectrum showed one signal at m/z 129.

Proton Carbon/HSQC COSY HMBC
10.98 (1H d) 165 8.98
10.54 (1H, S) 140
898 (1Hd 145.4 8.11 47.83
J7 6.0 8.97 127.27
143.3
8.12 (1H, d-d 126.92 8.11 127.63
1’72 8.5 143.3
8.9
7.23(3H, S 137.29 1.73 11.75
7.2 151.2
10.54  164.66
434 (2H, S 47.61 4.32 145.3
3.22 (1H, S 52.93 3.3 53.19
62.45
1.72 (8H, S 11.25 1.73 107.53
7.22 137.62
164.89
1.23 (2H,d 20.2 1.23

3.97




Table S5. Chemical shift NMR Data for Fraction 50 in DMSO —ds (1H 600 MHz), ESI-
HRMS (Mariner) spectrum showed one signal at m/z 390.

HSQAD
Proton Carbon/HSQC Cosy gDcosy Toxy HMBC
5.32 129 1.97 1.97 25.84 25.66
2.7 2.7 129
5.3 5.3
3.57 50.67 3.57 3.57 50.25 173.7
2.81 24.8 5.3 5.3 25.8 129
2.7 2.7
2.71 24.8 5.3 5.3 24.8 24.8
2.27 33.03 1.47 33.7 33 28.1
24.8 173.7
2.17 26.7 1.47 1.47 24 24
33 2.27 2.27 28 28
39.7 33 173
1.98 26.39 1.23 1.23 26.25 28.5
5.3 5.3 28.15 129
129
1.47 24.35 1.2 0.84 24 28
2.27 1.2 28.6 33
2.27 33 173
1.23 21.44 0.85 0.85 14 24
14 1.23 1.2 24 28
24 1.47 1.47 26 31
26.7 1.98 1.98 28
28.3 2.17 33
33 2.27 129
39.7
90
97
160
0.85 14 1.23 1.23 14 21.7
21 1.47 1.47 28 28
26 31 31
39

10



Table S6. Chemical shift NMR Data for Fraction SP-53 in CDCls (*H 600 MHz), ESI-HRMS
(Mariner) spectrum showed one signal at m/z 159

Proton HSQC Cosy HMBC

7.701 129.9 75,13
7.517 130.8 1.3

5.335 129.28 2.1 27.57
4.196 68.461 1.7 25.37
3.775 64.15 1.7 o1

3.65 51.814 3.6 175.105
3.462 42.56 1.6 72.21, 26
2.29 34.078 1.6 180, 174
1.997 32.8 1.34,1.6 130.55, 29
1.617 25.514 2.3,16,1.3 180, 175,29
1.248 29 1.2 29.1
0.912 141 14.1
0.118 0.34 0.12
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Figure S1. HPLC analysis of S. plicata crude extracts
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Figure S2. HPLC separation of S. plicata fraction SP-50, 53, 55
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Figure S3. PCA loading score plot of S. plicata and A. mentual LC-MS spectral varaibles

Sample Name: SP_SAPA1_8 F8
Gradient Table Run Time: 30.0 Minutes
Time Flow %A %B %C %D Curve Auto-Scaled Chromatogram
1 001 000 00 2.0 980 00 6 20000 —
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6 3000 900 00 1000 00 00 6 ' tooo 2000 3000
7 31.00 000 00 1000 0.0 0.0 6 Minutes
——— Channel 600 PRESS
Extracted Wavelength
1.007
0.807 —— 996 Extraction at 254 nm
] { ——— 996 Extraction at 280 nm
O] {8\ — 996 Extraction at 320 nm
< a0 Y 996 Extraction at 350 nm
E ‘ \ ——— 996 Extraction at 380 nm
0.207 N
i SRS = — T o e R
24|00 4.:)0 64})0 B.IOO 10!00 12!00 14.00 16!00 18!00 20I.00 22!00 24|.00 25{00 28!00 30.00

min

Figure S4. HPLC separation of S. plicata fraction SP-8
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Figure S5. Molecular weight of fraction SP-8 of Styela plicata
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Figure S6. Molecular weight of Nonanoic acid (Fraction SP-53) of S. plicata
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Figure S7a. 'HMR of S. plicata fraction SP-8 in DMSO- d6
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Figure S7c. gHSQCAD of S. plicata fraction SP-8 in DMSO- d6
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20

1 (poe



30
28
26
24

68T°T;
UETT
299'T1
£68'T1
006'T1
860°Z

9P-0SWa 005°T
4144
£69'C
168'C

22
-20
-18
-16
14
12
10

00T°¢
89C'E

OO0 Ze2°C

o

b6b'E1
mom.mw
65’
268°b-.
060°5—

T€2¢
[$ 744
T4
L8TL
20EL

sath_sp_sapa01_1_28

PROTON_dmso_1

21

f1 (ppm)
Figure S8. 'H-NMR of S. plicata fraction SP-28 in DMSO- d6




RN 8 2 2 v o ¥
— o
e
—= ¥8T'6
= - 8.
J 50
M Y
g
67T = 167
9p-0Sha 0052 —t—1 - m
LIS'E~ - 08
- T
0265y . o
mm.mv = - 00
8EE'S
4 ' - O
; L~
)
f
A
&=
7
2 =,
2~
R—
@
2 L~
1_ |
8
0..9_ L o
58
|
oF=
£ |«

f1 (ppm)

Figure S9a. 'H-NMR of S. plicata fraction SP-50 in DMSO- d6
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Figure S10a. 'H-NMR S. plicata fraction SP-53 in CDCls
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Figure S10b. 1*C-NMR of S. plicata fraction SP-53 in CDCls
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Figure S10c. gHSQCAD of S. plicata fraction SP-53 in CDCl3
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Figure S10d. gCOSY of S. plicata fraction SP-53 in CDCls
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Figure S10e. gHMBCAD of S. plicata fraction SP-53 in CDCl3
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Figure S11. 'H-NMR of S. plicata fraction SP-55 in DMSO- d6
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Figure S12. Cell cycle distribution of Hela cells after treatment with fraction SP-50 at
concentrations ranging from 1 to 50uM for 72 hrs.

Of note, a dose-dependent reduction of cell viability associated with an increased percentage of
cells in Sub-G1 peak observed in both HeLa (Figure S12) and HT29 cells (Figure S13) is
indicative of apoptosis. The M1 region of the histogram shows HelLa and HT-29 cells in Go/G:
state. Taken together, these data indicate that fraction SP-50 inhibited cell proliferation in both
cell lines tested, and that the reduction in the cell viability was associated with induction of
apoptosis, being SP-50 the strongest apoptosis inducer with highest growth inhibition against
HelLa cells compared to other fractions of S. plicata. Based on the analysis, treated cells HelLa

and HT-29 Sub-G1 peak showed definite signs of ongoing apoptosis or necrosis.
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Figure S13. Cell cycle distribution of HT29 cells after treatment with fraction SP-50 at
concentrations ranging from 1 to 50uM for 72 hrs.
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Figure S14. Cell viability of HeLa and HT29 cells after treatment with SP-50 fraction at concentrations ranging from 1 to 50uM for 72 hours
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