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Table S1  Clinical trials of 4. camphorata and antroquinonol

NCT Number  Study Title Status Interventions Conditions Phase Population Start
NCT01007656 A multiple-dose research study on safety evaluation of the Completed Dietary supplement: GD Healthy Not 31,20 to 40 2009
GD Antrodia camphorata in 30 healthy adult subjects Antrodia camphorata applicable years old
NCTO01287286 Cancers treated with combination of Antrodia Unknown Dietary supplement: Neoplasm; Phase 2/3 64, 18 to 80 2010
cinnamomea and chemotherapy status AC-Can Functional years old
gastrointestinal disorder
NCTO02532699  Anti-hypertensive effect of mycelia of Antrodia Completed Dietary supplement: AC Hypertension Not 41,20 to 80 2011
cinnamomea mycelia applicable years old
NCTO02347228 Evaluate safety, tolerability, pk, preliminary clinical Unknown Drug: OB318 capsule Advanced solid Phase 1 20, 20 years 2017
activity of OB318 in patients with advanced solid status malignancies and older
malignancies
NCT01134016 Determine MTD and to evaluate pk, safety/tolerability and Completed Antroquinonol Non-small cell lung Phase 1 13, 20 Years 2010
efficacy profiles of hocena® in NSCLC subjects cancer and older
NCTO02047344 Efficacy, safety and pharmacokinetics study of Completed Antroquinonol Non-small cell lung Phase 2 31, 18 years 2013
antroquinonol to treat NSCLC cancer stage [V and older
NCT02719028  Trial of antroquinonol in patients with  Completed Antroquinonol Hyperlipidemias Phase 2 120, 30 to 75 2016
hypercholesterolemia and hyperlipidemia years old
NCT03310632 Determine function of antroquinonol in combination with  Recruiting Antroquinonol Pancreatic neoplasm Phase 1/2 52, 18 years 2017
SOC in first line metastatic pancreatic cancer and older
NCT03622463 A trial of antroquinonol in patients with atopic dermatitis Completed Antroquinonol Atopic dermatitis Phase 2 14, 20 to 65 2018
years old
NCTO03625102 A randomized, double-blind trial of antroquinonol in Recruiting Antroquinonol HBV Phase 2 60, 20 to 75 2018
patients with chronic hepatitis B years old
NCT04112147 A randomized, placebo-controlled trial of antroquinonol in  Recruiting Antroquinonol capsule Chronic hepatitis B Phase 2 60,20 to 75 2018
patients with chronic hepatitis B 100mg, 200 mg years old
NCTO04110873 A phase II, placebo-controlled trial evaluating the efficacy ~Terminated Antroquinonol capsule Atopic dermatitis Phase 2 14, 20 to 65 2018
of antroquinonol in patients with atopic dermatitis 50mg, 100 mg years old
NCTO03823352 Evaluate efficacy and safety/tolerability profiles of Recruiting Antroquinonol Leukemia, myeloid, Phase 2 12, 18 to 70 2019
antroquinonol in acute myeloid leukemia (AML) adult acute years old

patients

Clinical trial information is from https://clinicaltrials.gov.



Table S2  Sesquiterpenoids, diterpenoids, and steroids 130-162 from Antrodia

camphorata
No.  Compounds Formula MW Source References
130  Antrocin CisH»0, 234 F 1
131  1-Naphthalenecarboxaldehyde, CisH2402 236 F&M 2
3,4,40,5,6,7,8,80a-octa-hydro-2-(hydroxymethyl) -5,5,8a- trimethyl

132 Nerolidol CisHxsO 222 F&M 2
133 Cadinol CisHxO 222 F&M 2
134 19-Hydroxylabda-8(17)-en-16,15-olide CH3203 320 F 3
135  3p,19-Dihydroxy-labda-8(17),11E-dien-16,15-olide C20H300s4 334 F 3
136 13-epi-3$,19-Dihydroxy-labda-8(17),11E-dien-16,15-olide C20H3004 334 F 3
137 19-Hydroxy-labda-8(17),13-dien-16,15-olide C20H3003 318 F 3
138  14-Deoxy-11,12-didehydroandrographolide C2H2804 332 F 3
139 14-Deoxyandrographolide C20H3004 334 F 3
140  Pinusolidic acid Ca0H2304 332 F 3
141 Ergosterol C2sHa4sO 396 F,M&B 4
142 p-Sitosterol CHs00 414 F 5
143 Ergosta-4,6,8(14),22-tetra-en-3-one CosHa0O 392 F 6
144 p-Sitostenone CoH4O 412 F 6
145  Stigmasterol CH4O 412 F 6
146  epi-Friedelinol C30Hs20 428 F 6
147  Ergosterol peroxide C2sH44O3 428 B 7
148  Ergostatrien-3f-ol (antrosterol) CsH#4O 396 B 7
149  Camphoratin I CsH44O2 412 F 8
150  Ergosterol D C»Hs0O 410 F 8
151  Cerevisterol CasHseO3 430 M 9
152  (140,22F)-14-Hydroxyergosta-7,22-diene-3,6-dione C2sH4203 426 F&M 10
153  Camphosterol A C21H3203 332 F&M 10
154  Citreoanthrasteroid B CasHa0O 392 F&M 11
155 1(10—6)abeo-Ergosta-5,7,9,22-tetraen-30-ol CsH40 394 F&M 11
156  Dankasterone A CasH4203 426 F&M 11
157  Dankasterone B CasH4003 424 F&M 11
158  Herbarulide CasH4003 424 F&M 2
159 Ergosta-7,22-diene-3,6-dione CosH44O2 412 F&M 2
160  Calvasterol B C2sH4004 440 D 12
161  Dankasterone A C27H3s03 410 D 12
162  Antcamphin M C2sH44O2 412 D 12

F, fruiting body; M, mycelium; B, culture broth; D, dish culture.

Note: Some of the steroids like 148 and 162 may be classified into triterpenoids in other publications, as

they could be considered as ergostanes without a C-4 methyl group. The molecular formula for 162 in

literature [12] was wrong (C2sH4602), and should be corrected.



Table S3  Terpenoids biosynthetic genes from A. camphorata'

13-17]

Gene Function, expression pattern, or proposed function Accession/contig
name

AcCyp51 Lanosterol 140-demethylase EU149948
AcOSC 2,3-Oxidosqualene cyclase for lanosterol KJ094413
pks63787  polyketide synthase / orsellinic acid synthase KT460194

el :;);ciilt;cally expressed in natural basidiomes, and clustered with CYP64 HMO044136

ac-2 specifically expressed in natural basidiomes HMO044137

ac-3 probably be assigned as new CYP families; similar to ac-1 HMO044138

ac-4 HMO044139

ac-5 similar to ac-1 HM044140

2c-6 close t.o 'Fhe CYP51§0 family, probably participates in lignin modification or HMO044141

xenobiotic degradation

ac-7 similar to ac-6 HM044142

ac-8 probably be assigned as new CYP families HMO044143
G0 crrional nducion with lanes and th dervties | HMOM4149
Ac-mvd mevalonate pyrophosphate decarboxylase KR364808
AcTPSI generate one unknown terpenoid and §-cadinol M_Fcontigl4619
AcTPS2 generate farnesol with FPP M_Fcontig13346
AcTPS3 generate multiple monoterpene with GPP and EE a-farnesol with FPP M_Fcontig26676
AcTPS4 generate multiple products when using GPP and FPP as substrate M_Fcontigd0411
ACTPSS E:;lgfittes ii?;i;:; ;Ziibi::’e T-cadinol and several minor sesquiterpenoid M Feontigd0579
AcTPS6 generate linear terpenoid products M_Fcontig28068
AcTPS7 generate linalool with GPP and nerolidol with FPP M_Fcontig36944
AcTPSY generate multiple products when using GPP and FPP as substrate M_Fcontigd7706
AcTPS10  generate mostly linear form terpenoids (geraniol and farnesol) M_Fcontig62520
AcTPS11 generate geraniol when using GPP as substrate M_Fcontig44443




Table S4  The antitumor activities of A. camphorata and its terpenoids

Drugs Model Efficacy Mechanism References
Methanol extract of dish A small cell lung cancer patient Surviving for 32 months without relapse (5 g/d up ~ Through multiple signaling pathways: 18
cultured fruiting bodies to 10 g/d for six months) immunomodulatory, anti-angiogenic, anti-metastatic,
anti-proliferative, and pro-apoptotic effects
Methanol extract HepG2 and PLC/PREF/S cells in 1Cs0 42.57 pg/mL, 47.1 pg/mL Through induction of Fas/Fas ligand pathway and 19
vitro mitochondrial pathway, and inhibition of NF-kB
signaling pathway
Ethanol extract AS549 cells in vitro; 1Cs0 170 pg/mL By suppressing the growth-promoting proteins, Akt, 20
LLC cell xenografted male Inhibition of tumor size 30%, 58% (250, 500 ERK1/2, cyclin D1, and cyclin E, and activating
C57BL/6J mice mg/kg, p.o., for 2 weeks) growth-suppressing proteins, p-AMPK, p21 and p27
Ethanol extract T47D cells in vitro; 1Cs0 50 pg/mL; Through cell cycle arrest and induction of autophagy 21
T47D cell xenograft male Balb/c  Inhibition of tumor size 73% (1 mg/kg, i.p., three ~ mediated by ER stress and HDACs inhibition
nude mice times per week for 87 days)
Ethanol extract of fruiting T24 cells in vitro Inhibition 61.56% (150 pg/mL) By suppressing the expression of the active form of 22
bodies MMP-9
Ethanol extract of fruiting T47D cells in vitro; 1Cs0 52.7-141.9 pg/mL for different extracts; Through modulation of protein expression of 23
bodies T47D cell xenograft female Tumor inhibition 89%, 81%, 90% (50 mg/kg, p.o., cell-cycle mediators, actin dynamics mediators,
BALB/c nude mice pretreated for 7 days before xenograft; 50, 100 E-cadherin and B-catenin
mg/kg, p.o., every other day for 28 days)
Ethanol extract of fruiting WEHI-3 cells in vitro; 1Cs0 15 pg/mL Through reducing p-ERK1/2, p-Akt and MMP-9 and 24
bodies WEHI-3 cell xenografted Inhibition of tumor size 30%, 52% (0.45, 0.9 upregulating p21 and p27
BALB/c mice g/kg, p.o., for 2 weeks)
Ethanol extract of fruiting CL1-0 cells in vitro 1Cs0 16 pg/mL Through the MAPK and PI3K/AKT signaling 25
bodies pathways
Ethanol extract of fruiting HCT116, HT29, SW480, Caco-2  1Cs0 33.21-98.53 pg/mL Through the CHOP/TRB3/Akt/mTOR pathway 26
bodies and, Colo205 cells in vitro
Ethanol extract and ethyl acetate ~ BxPC-3 cells in vitro 1Cs0 2.49 pg/mL, 2.36 pg/mL By inhibiting migration and inducing 27
extract of fruiting bodies mitochondria-mediated apoptosis
Methanol extract of mycelia HL60 cells in vitro Inhibition >90% (100 pg/mL for 72 h) Through activating the ERK/CEBP-f signaling 28
pathway
Water extract of fermented MCF-7 cells in vitro Inhibition >80% (150 pg/mL) Through induction of apoptosis, by cytochrome C 29



culture broth

The lyophilized broth from a
fermented culture

Antrocin (130)
Antrocin (130)
Antrocin (130)

Antrocin (130)

Antroquinonol (104)

Antroquinonol (104)
Antroquinonol (104)
Antroquinonol V, W (122,123)
Antroquinonol D (108)
4-Acetylantroquinonol B (106)
4-Acetylantroquinonol B (106)

4-Acetylantroquinonol B (106)

4-Acetylantroquinonol B (106)

HL-60 cells in vitro;

HL-60 cell xenograft
BALB/c-nu mice
MDA-MB-231 cells in vitro
H441 and H1975 cells in vitro;
H441-L2G cell xenograft female
NOD/SCID mice

5637 and T24 cells in vitro

MCF7 and MDA-MB-231 cells
in vitro,

MDA-MB-231 cell xenograft
female NOD/SCID mice
HepG2, HepG2.2.15, Mahlavu,
PLC/PRF/5, SK-Hepl cells in
vitro

HCT15 and LoVo cells in vitro

A549 and PC-3 cells in vitro
A549 cells in vitro

MCF7, T47D, MDA-MB-231
cells in vitro

HepG2 cells in vitro

DLD-1, HCT-116, SW480, RKO
and HT-29 cells in vitro;

DLD1 xenograft nude mice
HuH-7 and HepG2 cells in vitro;
HepG2 and HuH-7 cell
xenograft male NOD SCID mice
U87MG and DBTRG-05MG
cells in vitro,

U87MQG cell xenograft female

1Cs0 50.1 pg/mL;

Inhibition of tumor size 57%, 96% (80, 120
mg/kg, i.p., for 3 weeks)

1Cs0 0.6 uM

1Cs0 0.75 pM, 0.83 pM;

Survival rate increased from 20% to 100% (5 and
10 mg/kg, i.p., for 4 weeks)

1Cs0 78.4, 48.1 ng/mL

1Cs0 ~100 puM;
Inhibition of tumor size ~50% (30 mg/kg, i.p., 5
times/ week for 5 weeks)

1Cs0 0.22-10.07 pM

ICs0 34.8 uM, 17.9 uM

ICs0 5.7 uM, 13.5 uM
ICs0 8.2 M, 7.1 uM
ICs0 8.01, 3.57, 25.08 uM

1Cs0 0.1 pg/mL

1Cs0 11.3-39.2 uM;

Tumor inhibition rate 50% (2.5 mg/kg, i.p., for 6
weeks)

1Cs0 0.57 pg/mL, 0.365 pg/mL

Tumor inhibition rate, >50% (2 mg/kg, i.p., for 22
and 18 days)

1Cs0 9.2uM, 12.5 pM;

Tumor inhibition rate 46.9%, 36.2% (5 mg/kg, i.p.

or p.o., thrice weekly for 4 weeks)

translocation, caspase 3 activation, PARP
degradation, and dysregulation of Bcl-2 and Bax
Through inducing G1 cell cycle arrest and apoptosis,
by reducing cyclin D1, CDK4, cyclin E, CDK2,
cyclin A, and p-Rb

As an Akt/mTOR dual inhibitor

Through constitutive inhibition of JAK2/STAT3
pathway

Through FAK-paxillin and ERK-c-Fos-MMP2
signaling pathways, upregulating Bax, Fas, and DR5
Through downregulation of B-catenin/Notch1/Akt
signaling

Through activating AMPK pathway and inhibiting
mTOR translational pathway, leading to G1 cell-cycle
arrest and cell apoptosis

Through PI3K/AKT/B-catenin signaling

By inducing DNA demethylation and inhibiting cell
growth and migration potential

Via affecting p53, p21 and p27 proteins

Through oncogenic and stem cell maintenance signal
pathways, regulating Lgr5/Wnt/B-catenin and
JAK-STAT pathways

By inducing cell cycle arrest and blocking the
PI3K/Akt/mTOR and ERK pathways

Through disruption of the 3-Catenin/TCF-1/STAT3
signaling axis

30

31

32

33

34

35

36

37

37

38

39

40

41

42



NOD/SCID mice

Ergone HNSCCs in vitro; Reduce cancer initiating cells subpopulation Through inducing differentiation and reducing 43

(Ergosta-4,6,8(14),22-tetraen-3- ~ HNSCCs xenografted NCR nude  without cytotoxicity (20 png/mL); tumorigenicity of cancer initiating cells

one, 143) mice Tumor inhibition >70% (20 mg/kg, i.p., on days

13, 15 and 20)

Dehydroeburicoic acid (83) HL-60 cells in vitro, 1Cs0 3.39 pg/mL Through apoptotic and DNA damaging 44
HL-60 cell xenograft female Tumor inhibition >50% (10 mg/kg, p.o., every
immunodeficient athymic mice other day for 5 weeks)

Dehydroeburicoic acid (83) U87MG cells in vitro 1Cs0 25.7 pM Through mitochondrial dysfunction and calpain 45

activation
Antcin K (18/19) Hep3B cells in vitro Inhibiting Matrigel attaching without cytotoxicity =~ Through suppression of integrin-mediated adhesion, 46
(10 uM) migration and invasion

Antcin B (3/4) HepG2, Hep3B, and Huh7 cells  ICs0 39.4, 50.6, 45.3 uM By inducing the NADPH oxidase-provoked oxidative =~ 47
in vitro stress and apoptosis

Methyl antcinate B (21) HepG2, Hep3B, and Huh7 cells  1Cs025.8, 70.3, 29.8 uM By inducing the NADPH oxidase-provoked oxidative =~ 47
in vitro stress and apoptosis

Antcin H (14/15) Epstein-Barr virus-infected Raji ~ ICso 19.25 pM, 9.37 pM; As a pan-JAK inhibitor 48
and LCL cells in vitro; Tumor inhibition >40% (20 mg/kg,
Raji cell xenograft NOD-SCID intratumorally, every 2 days for 24 days)
mice

Antcin H (14/15) 786-0 cells in vitro 1Cs0 170 uyM Through inactivation of 49

FAK-ERK-C/EBP-B/c-Fos-MMP-7 pathways

Methyl antcinate A (20) Huh7, HepG2, and Hep3B cells  ICs0 52.2, 78.0, and 30.2 uM Through activation of the ROS-dependent cofilin- 50
in vitro and Bax-triggered mitochondrial pathway

Antcin B (3/4), antcin H (14/15), HT-29, HCT-116, SW-480, 1Cs0 22.3-75.0 uM Through the cleavage of poly(ADP-ribose) 51

methyl antcinate B (21)

Huh7, HepG2, Hep3B,
MDA-MB-231, MCF-7 cells in
Vitro

polymerase, pro-caspase-3 and Bcl-2

Note: Human liver cancer cell lines HepG2, Hep3B, PLC/PRF/S, SK-Hep1, Mahlavu, HuH-7; human lung cancer cell lines A549, H1975, H441, CL1-0; murine Lewis lung carcinoma cell line
LLC1; human bladder cancer cell lines T24 and 5637; human breast cancer cell line MCF-7, MDA-MB-231, T47D; human ovarian cancer lines SKOV-3 and A2780; human pancreatic cancer
cell line BxPC-3; human promyelocytic leukemia cell line HL60; murine leukemia cell line WEHI-3; human primary B lymphocytes, Raji and LCL; human colon cancer cell lines HCT15,
LoVo, DLD-1, HCT-116, SW480, RKO, HT-29, COLO-205, Caco-2; head and neck squamous cell carcinoma cell line HNSCCs; human glioblastoma cell lines U§7MG, DBTRG-05MG;
human renal carcinoma cell line 786-0.



Table S5 The hepatoprotective activities of A. camphorata and its terpenoids

Drugs Model Dose References
Mycelia and fruiting bodies Alcohol-induced acute liver damage in SD rats 0.5-1 g/kg, p.o., for 9 days 52
Water extract CCl4-induced chronic liver damage in ICR mice 250-1250 mg/kg, p.o., for 8 weeks 53
Methanol extract of fruiting bodies Alcohol-induced acute liver damage in Kunming mice 0.3-1.2 g/kg, p.o., for 30 days 54
Ethanol extract of fruiting bodies Chronic consumption of alcohol induced fatty liver in Wistar rats 0.025-0.1 g/kg, p.o., for 4 weeks 55
Ethanol extract of fruiting bodies High-fat-diet induced hepatic steatosis in C57 mice 3 mg/kg, p.o., for 36 weeks 56
Ethanol extract of fruiting bodies Irradiation-induced hepatitis in BNL/Luc cell xenografted Balb/c mice 20-100 pg/mouse, p.o., for 20 days 57
Water extract of fruiting bodies Chronic consumption of alcohol induced liver fibrosis in Wistar rats 0.025 g/kg, p.o., for 4 weeks 58
Ethanol extract of mycelia Alcohol-induced acute liver damage in ICR mice 250-1000 mg/kg, p.o., for 10 days 59
Ethanol extract of fermented culture broth Alcohol-induced acute liver damage in SD rats 0.5-1.0 g/kg, p.o., for 10 days 60
Water extract of fermented culture broth Alcohol-induced cytotoxicity on AML12 hepatocytes 500 pg/mL 61
Water extract of fermented culture broth Alcohol-induced acute liver damage in SD rats 0.5-1.0 g/kg, p.o., for 10 days 62
Lyophilized fermented culture broth CCls-induced acute liver damage in SD rats 250-500 mg/kg, p.o., for 5 days 63
Lyophilized fermented culture broth Alcohol-induced acute liver injury in mice 75-675 mg/kg, p.o., for 2 weeks 64
Fermented culture CCls-induced chronic liver fibrosis in Wistar rats 0.5-1.0 g/kg, p.o., for 3 weeks 65
Fermentation of AC in deep ocean water TAA-induced liver damage and fibrosis in SD rats 126.44 mg/kg, p.o., for 8 weeks 66
Wheat-based solid-state fermented AC CCls-induced chronic liver damage in SD rats 180, 540, 1080 mg/kg, p.o., for 8 weeks 67
Antroquinonol (104) Alcohol-induced acute liver damage in ICR mice 5, 10,20 uM, for 24 h 59
Antcin B (3/4) Concanavalin A-induced hepatitis in BALB/c mice 5-20 mg/kg, i.p., 1 hour before, once 68
Antcin B (3/4) CCls-induced acute liver damage in ICR mice 10, 50 mg/kg, p.o., for 7 days 69



Antcin K (18/19)

Antcin C (5/6)

Antcin H (14/15)

Eburicoic acid (77)
Dehydroeburicoic acid (83)
Antrosterol (Ergostatrien-34-ol, 148)

Antrosterol (Ergostatrien-34-ol, 148)

CCls-induced acute liver damage in ICR mice

AAPH induced HepG2 cell injury

APAP and galactosamine/TNF-a induced acute liver damage in Male
C57BL/6NHsd mice

CCls-induced acute liver damage in ICR mice

CCls-induced acute liver damage in ICR mice

CCls-induced acute liver damage in ICR mice

Chronic-alcohol induced liver damage in male C57BL/6J (B6) mice

10, 50 mg/kg, p.o., for 7 days

5-200 pM, for 24 h

25, 50 mg/kg, i.p., once

5, 10, 20 mg/kg, i.p., for 7 days
5, 10, 20 mg/kg, i.p., for 7 days
2.5, 5, 10 mg/kg, i.p., for 7 days

1, 5, 10 mg/kg, p.o., for 4 weeks

69

70

71

72
72
73

74

10



137 H
135 R=a-H 138 OH All

136 R=p-H 139 OH H

143

Fig. S1. Structures of diterpenoids and steroids 135-162.

Note: The structures for 135 and 136 may be interchangeable. The literature did not fully determine the stereo-configuration.[’]

11



References
[1] H.C. Chiang, D.P. Wu, . W. Cherng and C. Ueng, Phytochemistry, 1995, 39, 613-616.
[2] Z.B. Tong, X.H. Cui, J. Wang, C.L. Zhang, Y.Y. Zhang and Z.J. Ren, Nat. Prod. Res., 2017, 31, 2564-2567.

[3] C.C. Chen, YJ. Shiao, R.D. Lin, Y.Y. Shao, M.N. Lai, C.C. Lin, L.T. Ng and Y.H. Kuo, J. Nat. Prod., 2006,
69, 689-691.

[4] M.D. Wu, M.J. Cheng, Y.J. Yech, G.F. Yuan and J.J. Chen, Chem. Biodivers., 2013, 10, 434-441.
[51 D.P. Wuand H.C. Chiang, J. Chin. Chem. Soc., 1995, 42, 797-800.
[6] T.J.Chen, W.J. Lin, C.H. Liao and P.C. Shieh, J. Nat. Prod., 2007, 70, 989-992.

[7T Y.Y. Shao, C.C. Chen, H.Y. Wang, H.L. Chiu, T.H. Hseu and Y.H. Kuo, Nat. Prod. Res., 2008, 22,
1151-1157.

[8] S.J. Wu, Y.L. Leu, C.H. Chen, C.H. Chao, D.Y. Shen, H.H. Chan, E.J. Lee, T.S. Wu, Y.H. Wang, Y.C. Shen,
K. Qian, K.F. Bastow and K.H. Lee, J. Nat. Prod., 2010, 73 1756-1762.

[91 Z.J. Chen, J.Z. Huang, Y.L. Lin and C.B. Cai, Compounds from A. camphorata mycelium and the use, 2012,
Patent: CN103570531A.

[10] H.C.Huang, C.C. Liaw, H.L. Yang, Y.C. Hseu, H.T. Hseu, Y.C. Tsai, S.C. Chien, S. Amagaya, Y.C. Chen and
Y.H. Kuo, Phytochemistry, 2012, 84, 177-183.

[11] T.H. Lee, C.C. Chen, J.J. Chen, H.F. Liao, H.S. Chang, P.J. Sung, M.H. Tseng, S.Y. Wang, H.H. Ko and Y.H.
Kuo, Molecules, 2014, 19, 21378-21385.

[12] B. Li, Y. Kuang, M. Zhang, J.B. He, R. Tang, L.L. Xu, C.H. Leung, D.L. Ma, J.Y. Lo, X. Qiao and M. Ye,
Org. Chem. Front., 2020, 7, 768-779.

[13]M.Y.J. Lu, W.L. Fan, W.F. Wang, T.C. Chen, Y.C. Tang, F.H. Chu, T.T. Chang, S.Y. Wang, M.Y. Li, Y.H. Chen,
Z.S. Lin, K.J. Yang, S.M. Chen, Y.C. Teng, Y.L. Lin, J.F. Shaw, T.F. Wang and W.H. Li, P. Natl. Acad. Sci. USA,
2014, 11, 4743-4752.

[14] L.Y. Yang, R.L. Guan, Y.X. Shi, J.M. Ding, R.H. Dai, W.X. Ye, K. Xu, Y. Chen, L. Shen and Y.Y. Liu, Mycol.
Prog., 2018, 17, 871-883.

[15] D. Martinez, J. Challacombe, 1. Morgenstern, D. Hibbett, M. Schmoll, C.P. Kubicek, P. Ferreira, F.J.
Ruiz-Duenas, A.T. Martinez, P. Kersten, K.E. Hammel, A.V. Wymelenberg, J. Gaskell, E. Lindquist, G. Sabat, S.S.
BonDurant, L.F. Larrondo, P. Canessa, R. Vicuna, J. Yadav, H. Doddapaneni, V. Subramanian, A.G. Pisabarro, J.L.
Lavin, J.A. Oguiza, E. Master, B. Henrissat, P.M. Coutinho, P. Harris, J.K. Magnuson, S.E. Baker, K. Bruno, W.
Kenealy, P.J. Hoegger, U. Kues, P. Ramaiya, S. Lucash, A. Salamov, H. Shapiro, H. Tu, C.L. Chee, M. Misra, G.
Xie, S. Teter, D. Yaver, T. James, M. Mokrejs, M. Pospisek, 1.V. Grigoriev, T. Brettin, D. Rokhsar, R. Berka and D.
Cullen, P. Natl. Acad. Sci. USA, 2009, 106, 1954-1959.

[16] S.L. Chen, J. Xu, C. Liu, Y.J. Zhu, D.R. Nelson, S.G. Zhou, C.F. Li, L.Z. Wang, X. Guo and Y.Z. Sun, Nat.
Commun., 2012, 3, 913.

[17] D. Agudelo-Valencia, P.T. Uribe-Echeverry and J.F. Betancur-Perez, Genomics, 2020, 112, 930-933.
[18] H. Long, C.T. Hu and C.F. Weng, Medicina, 2019, 55, 640.
[19] Y.L. Hsu, Y.C. Kuo, P.L. Kuo, L.T. Ng, Y.H. Kuo and C.C. Lin, Cancer Lett., 2005, 221, 77-89.

[20] C.H. Wu, F.C. Liu, C.H. Pan, M.T. Lai, S.J. Lan, C.H. Wu and M.J. Sheu, Int. J. Mol. Sci., 2018, 19,
791-805.

[21] Y.C. Chen, Y.C. Liu, M. El-Shazly, T.Y. Wu, J.G. Chang and Y.C. Wu, Int. J. Mol. Sci., 2019, 20, 833.
[22] C.C. Peng, K.C. Chen, R.Y. Peng, C.H. Su and H.M. Hsieh-Li, Cancer Lett., 2006, 243, 109-119.

[23] K.M. Shang, T.H. Su, W.L. Lee, W.W. Hsiao, C.Y. Chiou, B.Y. Ho, S.Y. Wang and L.F. Shyur,

12



Phytomedicine, 2017, 24, 39-48.

[24] FE.C. Liu, M.T. Lai, Y.Y. Chen, W.H. Lin, S.J. Chang, M.J. Sheu and C.H. Wu, Phytomedicine, 2013, 20,
874-882.

[25] Y.Y. Chen, P.Y. Chou, Y.C. Chien, C.H. Wu, T.S. Wu and M.J. Sheu, Phytomedicine, 2012, 19, 768-778.
[26] D.H. Tsai, C.H. Chung and K.T. Lee, Sci Rep., 2018, 8, 17424.

[27] C.I Lee, C.C. Wu, S.L. Hsieh, C.L. Lee, Y.P. Chang, C.C. Chang, Y.Z. Wang and J.J. Wang, Food Funct.,
2014, 5, 3224-3232.

[28] C.L. Wen, C.L. Teng, C.H. Chiang, C.C. Chang, W.L. Hwang, C.L. Kuo and S.L. Hsu, Phytomedicine, 2012,
19, 424-435.

[29] H.L. Yang, C.S. Chen, W.H. Chang, F.J. Lu, Y.C. Lai, C.C. Chen, T.H. Hseu, C.T. Kuo and Y.C. Hseu,
Cancer Lett., 2006, 231, 215-227.

[30] H.L. Yang, K.J. Kumar, Y.T. Kuo, H.C. Chang, J.W. Liao, L.S. Hsu and Y.C. Hseu, Food Funct., 2014, 5,
2278-2288.

[31] Y.K.Rao, A.T. Wu, M. Geethangili, M.T. Huang, W.J. Chao, C.H. Wu, W.P. Deng, C.T. Yeh and Y.M. Tzeng,
Chem. Res. Toxicol., 2011, 24, 238-245.

[32] C.T. Yeh, W.C. Huang, Y.K. Rao, M. Ye, W.H. Lee, L.S. Wang, D.T. Tzeng, C.H. Wu, Y.S. Shieh, C.Y. Huang,
Y.J. Chen, M. Hsiao, A.T. Wu, Z. Yang and Y.M. Tzeng, Carcinogenesis, 2013, 34, 2918-2928.

[33] K.Y. Chiu, C.C. Wu, C.H. Chia, S.L. Hsu and Y.M. Tzeng, Cancer Lett., 2016, 373, 174-184.

[34] JH. Chen, TH.A. Wu, T.W.D. Tzeng, C.C. Huang, Y.M. Tzeng and T.Y. Chao, Phytomedicine, 2019, 52,
70-78.

[35] P.C. Chiang, S.C. Lin, S.L. Pan, C.H. Kuo, I.L. Tsai, M.T. Kuo, W.C. Wen, P. Chen and J.H. Guh, Biochem.
Pharmacol., 2010, 79, 162-171.

[36] H.C.Lin, M.H. Lin, J.H. Liao, T.H. Wu, T.H. Lee, F.L. Mi, C.H. Wu, K.C. Chen, C.H. Cheng and C.W. Lin,
J. Agric. Food Chem., 2017, 65, 51-59.

[37] M.C. Chen, T.Y. Cho, Y.H. Kuo and T.H. Lee, J. Nat. Prod., 2017, 80, 2439-2446.

[38] S.C. Wang, T.H. Lee, C.H. Hsu, Y.J. Chang, M.S. Chang, Y.C. Wang, Y.S. Ho, W.C. Wen and R.K. Lin, J.
Agric. Food Chem., 2014, 62, 5625-5635.

[39] Y.W. Lin and B.H. Chiang, J. Agric. Food Chem., 2011, 59, 8625-8631.

[40] T.C. Chang, C.T. Yeh, B.O. Adebayo, Y.C. Lin, L. Deng, Y.K. Rao, C.C. Huang, W.H. Lee, A.T. Wu, M.
Hsiao, C.H. Wu, L.S. Wang and Y.M. Tzeng, Toxicol. Appl. Pharmacol., 2015, 288, 258-268.

[41] C.H. Chang, T.F. Huang, K.T. Lin, C.C. Hsu, W.L. Chang, S.W. Wang, F.N. Ko, H.C. Peng and C.H. Chung,
J. Agric. Food Chem., 2015, 63, 208-215.

[42] H.W. Liu, Y.K. Su, O.A. Bamodu, D.Y. Hueng, W.H. Lee, C.C. Huang, L. Deng, M. Hsiao, M.H. Chien, C.T.
Yeh and C.M. Lin., Cancers, 2018, 10, E491.

[43] C.W. Chang, Y.S. Chen, C.C. Chen, I.O. Chan, C.C. Chen, S.J. Sheu, T.W. Lin, S.H. Chou, C.J. Liu, T.C. Lee
and J.F. Lo, Oncotarget, 2016, 7, 73016-73031.

[44] Y.C. Du, F.R. Chang, T.Y. Wu, Y.M. Hsu, M. El-Shazly, C.F. Chen, PJ. Sung, Y.Y. Lin, Y.H. Lin, Y.C. Wu
and M.C. Lu, Phytomedicine, 2012, 19, 788-796.

[45] J.Y. Deng, S.J. Chen, G.M. Jow, C.W. Hsueh and C.J. Jeng, Chem. Res. Toxicol., 2009, 22, 1817-1826.

[46] Y.L. Huang, Y.L. Chu, C.T. Ho, J.G. Chung, C.I. Lai, Y.C. Su, Y.H. Kuo and L.Y. Sheen, J. Agric. Food
Chem., 2015, 63, 4561-4569.

13



[47] Y.C. Hsieh, Y.K. Rao, J.W. Peng, C.Y. Huang, S.K. Shyue, S.L. Hsu and Y.M. Tzeng, J. Agric. Food Chem.,
2011, 59, 10943-10954.

[48] Y.E. Chen, C.H. Chang, Z.N. Huang, Y.C. Su, S.J. Chang and J.S. Jan, Leuk. Lymphoma., 2019, 60,
1193-1203.

[49] K.Y. Chiu, T.H. Chen, C.L. Wen, J.M. Lai, C.C. Cheng, H.C. Liu, S.L. Hsu and Y.M. Tzeng, Evid. Based
Complement. Alternat. Med., 2017, 2017, 5052870.

[50] Y.C. Hsieh, Y.K. Rao, C.C. Wu, C.Y. Huang, M. Geethangili, S.L. Hsu and Y.M. Tzeng, Chem. Res. Toxicol.,
2010, 23, 1256-1267.

[51] C.T. Yeh, Y.K. Rao, C.J. Yao, C.F. Yeh, C.H. Li, S.E. Chuang, J.H. Luong, G.M. Lai and Y.M. Tzeng, Cancer
Lett., 2009, 285, 73-79.

[52] Y.Y. Dai, C.H. Chuang, C.C. Tsai, H.M. Sio, S.C. Huang, J.C. Chen and M.L. Hu, J. Food Drug Anal., 2003,
11, 177-185.

[53] G. Hsiao, M.Y. Shen, K.H. Lin, M.H. Lan, L.Y. Wu, D.S. Chou, C.H. Lin, C.H. Su and J.R. Sheu, J. Agr
Food Chem., 2003, 51, 3302-3308.

[54] Y. Wu, WJ. Tian, S. Gao, Z.J. Liao, G.H. Wang, J.M. Lo, P.H. Lin, D.Q. Zeng, D.R. Qiu, X.Z. Liu, M. Zhou,
T. Lin and H.F. Chen, Chin. J. Nat. Med. 2019, 17, 33-42.

[55] C.H. Huang, Y.Y. Chang, C.W. Liu, W.Y. Kang, Y.L. Lin, H.C. Chang and Y.C. Chen, J. Agric. Food Chem.,
2010, 58, 3859-3866.

[56] M.C. Chou, R. Chang, Y.H. Hung, Y.C. Chen and C.H. Chiu, J Funct. Foods, 2013, 5, 1317-1325.
[57] T.H.Kuo, Y.H. Kuo, C.Y. Cho, C.J. Yao, G.M. Lai and S.E. Chuang, Int. J. Mol. Sci., 2019, 20, 846.

[58] M.T. Wu, B.S. Tzang, Y.Y. Chang, C.H. Chiu, W.Y. Kang, C.H. Huang and Y.C. Chen, J. Agric. Food Chem.,
2011, 59, 4248-4254.

[59] K.J. Kumar, F.H. Chu, H'W. Hsieh, JJW. Liao, WH. Li, J.C. Lin, J.F. Shaw and S.Y. Wang, J.
Ethnopharmacol., 2011, 136, 168-177.

[60] Z.M. Lu, W.Y. Tao, H.Y. Xu, Z.H. Ao, X.M. Zhang and Z.H. Xu, Nat. Prod. Res., 2011, 25, 684-695.
[61] Y.C.Ho, M.T. Lin, K.J. Duan and Y.S. Chen, J. Chin. Inst. Chem. Eng., 2008, 39, 441-447.

[62] Z.M. Lu, W.Y. Tao, X.L. Zou, H.Z. Fu and Z.H. Ao, J. Ethnopharmacol., 2007, 110, 160-164.

[63] T.Y. Song and G.C. Yen, J. Agr. Food Chem., 2003, 51, 1571-1577.

[64] Y. Liu, J. Wang, L. Li, W. Hu, Y. Qu, Y. Ding, L. Meng, L. Teng and D. Wang, Oxid. Med. Cell Longev., 2017,
2017, 7841823.

[65] W.C. Lin, S.C. Kuo, W.L. Lin, H.L. Fang and B.C. Wang, World J. Gastroenterol., 2006, 12, 2369-2374.
[66] L.C. Wang, I.U. Kuo, T.Y. Tsai and C.L. Lee, Appl. Microbiol. Biotechnol., 2013, 97, 9955-9967.
[67] H.W. Chiu and K.F. Hua, PLoS One, 2016, 11, ¢0153087.

[68] Y.F. Chen, S.H. Wang, S.J. Chang, A.L. Shiau, L.S. Her, G.S. Shieh, C.F. Chen, C.C. Chang, Y.C. Su, C.L.
Wu and T.S. Wu, Biochem. Pharmacol., 2014, 91, 217-30.

[69] Z.W. Li, Y. Kuang, S.N. Tang, K. Li, Y. Huang, X. Qiao, SW. Yu, Y. Tzeng, J.Y. Lo and M. Ye, J.
Ethnopharmacol., 2017, 206, 31-39.

[70] M. Gokila Vani, K.J. Kumar, J.W. Liao, S.C. Chien, J.L. Mau, S.S. Chiang, C.C. Lin, Y.H. Kuo and S.Y.
Wang, Evid. Based Complement. Alternat. Med., 2013, 2013, 296082.

[71] Y. Huo, S. Win, T.A. Than, S. Yin, M. Ye, H. Hu and N. Kaplowitz, Antioxid. Redox. Signal., 2017, 26,
207-220.

14



[72] G.J. Huang, J.S. Deng, S.S. Huang, C.Y. Lee, W.C. Hou, S.Y. Wang, P.J. Sung and Y.H. Kuo, Food Chem.,
2013, 141, 3020-3027.

[73] G.J. Huang, J.S. Deng, S.S. Huang, Y.Y. Shao, C.C. Chen and Y.H. Kuo, Food Chem., 2012, 132, 709-716.

[74] Y.Y. Chang, Y.C. Liu, Y.H. Kuo, Y.L. Lin, Y.S. Wu, J.W. Chen and Y.C. Chen, J. Ethnopharmacol., 2017, 202,
200-207.

15



