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: Antrodia camphorata, “niu-chang-ku” , is a unique species

of fungus found in Taiwan. Both mycelium and fruiting body
of A. camphorata have been used as traditional and folk
medicines in treatment of various diseases. Camphorataimide
B (Cam B) is a maleimide derivative from mycelium of A.
camphorate. A previous study showed that Cam B possessed
anti-proliferative effects against MDA-MB-231 breast cancer
cells. However, the full range of CamB anti-cancer effects
on liver tumors and the underlying mechanisms have not been
identified. The objectives of this study were to evaluate
the antitumor effects and mechanisms of Cam B on human
hepatocellular cancer cell lines (HepG2, Hep3B, Huh7).
Initially, the results of MTT and BrdU assays showed that
Cam B inhibited the growth and proliferation of the three
cell lines particularly in HepdB cells. We found Cam B can
cause Hep3B death at the concentration higher than 90
wg/mL. Further, employing flow cytometry (PI stain), we
demonstrate that Cam B can induce apoptosis in Hep3B cells.
Cam B inhibited the expression of Bcl-2 and Mcl-1, but
increased the expression of Bax, tBid, cytochrome c, Fas
and FasL. On the other hand, we can comprehensively monitor
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oncogenic microRNAs (miRs) (e.g. miR-21, miR-224, miR-483)
and tumor suppressor miRs (e.g. miR-101) simultaneously. We
observed that the expression of miR-21, miR-224, miR-483
decreased and miR-101 to be increased after treating Hep3dB
cells with Cam B. Thus, we investigated the role that miRs,
specifically miR-483 and miR-101 play in Hep3B cells. The
combination of Cam B and mature miR-483 (miR-483 mimic) or
antagomir-101 (anti-miR-101) greatly suppresses the growth
and induces apoptosis of Hep3dB cells. This was associated
with decreased expression of PKC-a, p-p38 and increased of
Mcl-1, Cyto. c. In summary, miR-101, miR-483, and their
networks play critical roles in regulating Cam B-induced
apoptosis in the liver cancer. Cam B has a great potential
to develop as chemotherapeutic agent for liver cancer.

Camphorataimide B (Cam B), microRNA, apoptosis, anti-
hepatocarcinogenesis, human hepatocellular carcinoma cell
line
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= R A B v R (HepG2 ~ Hep3B ~ Huh7)5§% Cam B #r |3+ 4 = 2_iF % o
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FasL)# 3 » & 2_ > »P'FPJ Bel-2 &2 Mcl-1 39 2% » v %% Cam B i wm®e &
S o ¥ - PG AP F P AP RFRSZ Cam B #r 87 it fr(miRNA)
e % R > miR-21 ~ miR-224 ~ miR-483 (oncogenic miRNA){= miR-101 (tumor
suppressor miRNA) »  JA&JZ Cam B {¢ » Hep3B w% k7 miR-21 ~ miR-224 ~
miR-483 & I € > > & miR-101 B3 4v - F]p* > ¥ T miR-483 2 miR-101 i&
FlegFmy o $%F Mk FaJ? Cam B 2 mature miR-483 (miR-483 mimic) ¢
antagomir-101 (anti-miR-101) » %3 7 PKC-a 22 p-p38 F-v £ LT *4 2 Mcl-1
B Cyto. CEME A ERFrilmbend EXFEmeh= A2 o 5o
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Keywords: Camphorataimide B (Cam B), microRNA., apoptosis,

anti-hepatocarcinogenesis, human hepatocellular carcinoma cell line.

Antrodia camphorata, ‘“niu-chang-ku”, is a unique species of fungus found in
Taiwan. Both mycelium and fruiting body of A. camphorata have been used as
traditional and folk medicines in treatment of various diseases. Camphorataimide B
(Cam B) is a maleimide derivative from mycelium of 4. camphorate. A previous
study showed that Cam B possessed anti-proliferative effects against MDA-MB-231
breast cancer cells. However, the full range of CamB anti-cancer effects on liver
tumors and the underlying mechanisms have not been identified. The objectives of
this study were to evaluate the antitumor effects and mechanisms of Cam B on human
hepatocellular cancer cell lines (HepG2, Hep3B, Huh7). Initially, the results of MTT
and BrdU assays showed that Cam B inhibited the growth and proliferation of the
three cell lines particularly in Hep3B cells. We found Cam B can cause Hep3B death



at the concentration higher than 90 ug/mL. Further, employing flow cytometry (PI
stain), we demonstrate that Cam B can induce apoptosis in Hep3B cells. Cam B
inhibited the expression of Bcl-2 and Mcl-1, but increased the expression of Bax, tBid,
cytochrome c, Fas and FasL. On the other hand, we can comprehensively monitor
oncogenic microRNAs (miRs) (e.g. miR-21, miR-224, miR-483) and tumor
suppressor miRs (e.g. miR-101) simultaneously. We observed that the expression of
miR-21, miR-224, miR-483 decreased and miR-101 to be increased after treating
Hep3B cells with Cam B. Thus, we investigated the role that miRs, specifically
miR-483 and miR-101 play in Hep3B cells. The combination of Cam B and mature
miR-483 (miR-483 mimic) or antagomir-101 (anti-miR-101) greatly suppresses the
growth and induces apoptosis of Hep3B cells. This was associated with decreased
expression of PKC-a, p-p38 and increased of Mcl-1, Cyto. c. In summary, miR-101,
miR-483, and their networks play critical roles in regulating Cam B-induced apoptosis
in the liver cancer. Cam B has a great potential to develop as chemotherapeutic agent

for liver cancer.
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Figure 1. Structure of camphorataimide B (Cam B).
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- &R T A = f 1 & # (quinone methide triterpene) > & % % F miR-101 e
celastrol #f= 7| ’9¥ilf}%.f‘=m 25l e inimie & M4[16] - £ —‘ﬁ ' 3F 5 F7 7 % I miRNA-483
% hepatocellular carcinoma (HCC)*® 14 ¢ % — #8% miRNA (Oncomir) [17, 18] »

Lupini & 4 % 7L > miR-483-3p = Hep3B " m? » L ILE (%3 > @ ¥ 4] miR-483
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AR D RKR ) SR IEFEFALMAFTRFSERY P
PLY 2 A 3 9% o %2 & Hep3B~HepG2 2 Huh7°-Hep3B #: % *® minimum essential
medium (MEM)3: %% 7 » %% ¥ 7 10% fetal bovine serum (FBS) ~ 1.5 g/L
sodium bicarbonate ~ 2 mM L-glutamine ¥ 1 mM penicillin/streptomycin = @ Huh?7
# % ** Dulbecco's Modified Eagle Medium (DMEM)3: % ;% ¢ » H ¢ % 10% fetal
bovine serum (FBS) ~ 2 mM L-glutamine £2 1 mM penicillin/streptomycin ° #73
ok & b 5% CO,~ 37 Cea BTk » kw2 R BE D T {HERR
OPFERFZ ke RPIFE 23X (- & oo
(2)imre # 14 :85% (MTT assay)

- A HF R fn %% $iHep3B ~ HepG2#2 Huh7im #e (5% 107 cell/well) % »+24 wells2
» E 0 kB Cam BASE24-) FE(S 0 g B & (7 F )0 4
32 & A ArMTTZE#(0.5 mg/mL)iR & » (Fie* 4 pF2 (8L M B A B L

5;\ 153 O0.D.565nm™ Rl 2R ek iEod kB RT B itaieie ikt & oo

Fbdl o %5 &k b BB & N 20D, 563 nmT Rk g i

g1

(3)im*z x #p & 47 (cell cycle analysis)

- A HF R fn %% $aHep3B (1x107 cell/10 cm dish)4c » 7 & jk A& hCam B4 24
P & PBSH kgt £ 17 0.5% typsin-EDTA ‘mse (7% » dimre d 35 %
LAECRLIRE. AN ,f 7 FR s o SRS A PBS/%/JE»'% =X o B A= Ae ~ 1 mLe70%
cold ethanol » % *t-20°C/k$8 % Rk » MW H TP o [ X » £ I H T2 4oz 3
(1000 rpm > Smin) s » A ik 0 £ P kPBSHES & Kkt Fag
2 “f §o % o B fs > & ¢ & %4 » 1 mL2 propidium iodide (PT) mixture (20 pg/mL PI,
20 pg/mL RNase A, 0.1% triton-X 100) » #L# ¥ 28304 45{¢ > * 40 um nylon
meshiff g » " A E < cim e FEBL R SR ’P’*]‘F 33 e Rz2 AR NG e H
ffe R B it e R B * g 7 o 4% Fluorescence Activated Cell Sorter
(FACS) % 5> 12y 3\ fm P2 % (FACSCalibur » BECTON DICKINSON) 4 #7 ©
(4)Jm 7z 1 78 i) T(BrdU assay)

5-i%.-2 % 5 JRefed” 3 (deoxyuridine 5-bromo-2 deoxyuridine ; BrdU)&_ DNA
9 “?vfs’%vfr’j’? H e g o € 5 gﬁvfs}‘?*ﬁ? e Hp S H (7 DNA & =38p) > 7]
BT E G HRE 0 ve B 5 R o % Hep3B ime #8096 well ts8 % 45 0 4o » £ 48
* kR Cam B 3t 37°Cs2 % 24 - P¥ » ¢ * BrdU ELISAKit > 4c »~ 10 pl/well
BrdU *t 37°C™ i % 3 % 2 /] pF » ¥ % & % & 7 R (ELISA Reader)!” 450 nm 2_ &
£ Rk E > E B )3 ZEFT APk E kY KuRES:: Se Ay e
(5) @ * % 2kZ (western blotting)
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e R T AR St E o trypsin-EDTA#-m% d 32 % = T » 2 PBS
% > 4v » RIPA buffer (150 mM NaCl, 1% NP-40, 0.5% Deoxycholic acid, 0.1%
SDS, 50 mM Tris-base, pH7.5; b % 1 mM sodium orthovanadate, 100 ug PMSF, 170
pg/ml leupeptin) » >tk F & F304 48 0 ©4°CT 12 10000xgit < 104 45 » P~ + K %
T8 v o BTS2 39 350 pug o 4 » & § hSample Buffer (2 ml 0.5M
Tris-HCI pH6.8, 1.6 ml Glycerol, 3.2 ml 10% SDS, 0.8 ml 2-B-mercaptoethanol, 0.4
ml 0.5% bromophenol blue) » 11 95°C4e #4154 45 > ik T » k¥ 4 Fr > g 8
Sample spin down? £ loading® & well® » + & %80V > T & 1100 ViE 7 &
Ao FER AR EE R0 F#F I nitrocellular (NC) paper b » 12 5%% g 2 45 3%
% T IT% 1] B > 12Zwashing buffer (TBS with 0.5% tween-20):* 3=t » #NC
paper & *t4°Crk 45 ¥ &2 - B P8 (i 9 5% #7 7 ¥ ¥ )F JEovernight > 14 washing
bufferi* ;£3=x » f 12 Horseradish peroxidase conjugatedsin= ol & i 1] pF > 12
washing bufferi* ;£3=x » & {& 4 » Western Blot Chemiluminescence Reagent Plus
M1 4818 > 104 R F e F s 47 R (LAS-4000 plus system)gL %+ % £ °
(6)m% RNA %P2 7§

FA R A RS A %% 3 cm dish ¢ 4~ 400 L water/mL
NucleoZOL reagent (Macherey-Nagel) ¥ i 15 % 5-15 » 4815 > §= ‘w¥2 3 j2 4 37471
A IR Hs g 0 2 4°Cr 12000xg Bs 15 248 o Bk R (L K & 308 )4 »
1 mL 100% isopropanol/mL supernatant> & % J§8 * & 10 ~ 48> £ 14 12000><g % 4°C
Yo 10 A48 0 U PEE BB g F RIVE D U - KRS o mH L FR
4500 pL 75% ethanol 753 pellet i > £ 12 4000-8000xg &g 1-3 & 45> £ 45 3 = ©
T A% R 16 3E RNA F Jﬂ»{fibﬁf(ﬁ I2dc FRIBEREEM) M 20 ul
nuclease-free HyO #- RNA % /% 14 » 3% 55°C4e #4 10 4 4845 B /4 f2 & - B~3%4 RNA
12 DEPC.H O A 15 » 1% A %k & 3+ 7] 260 nm 2 3 5k (5 3 3 B 448 13 dc
# 3] 4> RNA L/iéf;fi
(7)im?2 RNA & #& 4% cDNA

2 TagMan® Small RNA Assays kit (Applied biosystems):& {7 w2 RNA &~ #&
4% > P~ 5 ug RNA 4 > 1 pg oligo (dT)15 primer 2 1 pg random primer I 4c
nuclease-free HoO & 34484 11 pl » 37 70°CHe % 5 A B 2 45t » B F

kb5 A4k ¥4 4 ~ 7 uL RT master mix [100 mM dNTPs (with dTTP) 0.15 pL ~
MultiScribe™ Reverse Transcriptase, S0 U/uL 1.00 uL ~ 10X Reverse Transcription
Buffer 1.50 pL~RNase Inhibitor 20 U/uL 0.19 pL and Nuclease-free water 4.16 uL] ~
5 uL total RNA (1 to 10 ng per reaction) and 3 puL of 5X RT primer (2.5 uM) » & & 35
3 {3 Akt > B B ~ thermal cycler » F B % = » B {s %A F 4~ 80 pl
DEPC.H,0 #-{# 4 &= = 2. ¢cDNA -
(8) I P B_& fis 4tk F fis(real-time PCR)A 44

12 LightCycler® FastStart DNA Master SYBR Green I (Roche Diagnostics):& 7
F J& > B~ cDNA #4v » 6 ul nuclease-free water ~ 10 ul SYBR Green I master mix ~ 1 pl



forward primer (10 uM) ~ 1 pl reverse primer (10 uM) » 14 ABI Prism 7500 Sequence
Detection System (Applied Biosystems)>t 95°C4c 44 5 2 4875 1 F s ~ HFE(F
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Figure 1. Effects of Cam B on cell viability in Hep3B cells.
Hep3B cells were treated with Cam B at various concentrations (0, 30, 60, 90, 120 or
150 uM/mL) for 24 h. Cell viability was estimated using MTT assay. At the end of the
respective treatments, cells were collected after brief trypsinization, and counted using

a hemocytometer. *p<0.05, **p<0.005 vs. untreated control group.
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Figure 2. Effects of Cam B on cell proliferation in Hep3B cells.

Hep3B cells were treated with vehicle (control) or Cam B (0-120 uM/mL) for 24 h.
Cell proliferation was evaluated using a BrdU-ELISA assay. The values represents an

average of three independent experiments = SD. ** p<0.005 vs. control.
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Figure 3. Effect of Cam B on apoptosis in Hep3B cells.

Hep3B cells were treated with applied concentrations of Cam B (0-120 uM/mL) for
24 h and then cells were collected by brief trypsinization (A). Apoptosis was detected
by flow cytometric analysis of cells labelled with PI staining. (B) In each case data

represent mean = SD of three observations. *P<0.05, **P<0.01 compared with control

group.
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Figure 4. Mechanism of Cam B on apoptosis in Hep3B cells.

(A and C) Total cell lysates were prepared and subjected to SDS—-PAGE and western
immunoblotting. Membranes were then probed with indicated antibodies followed by
appropriate secondary antibody and ECL detection. (B and D) In each case data
represent mean + SD of three observations. H,O, was used as a positive control.
*P<0.05 compared with control group.
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Figure 5: The effect of CamB on expression levels of the microRNAs was
validated by quantitative real-time polymerase chain reaction. Fold changes in
microRNA expression are expressed as mean =+ standard deviation (n = 3). C, control

group; *P < 0.05 versus untreated control group.
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Figure 6. Effects of miR-483 mimic on cell
viability in Cam B-treated Hep3B cells.
Hep3B cells infected with expressing human
miR-483 were compared with the control
groups for their proliferation in indicating
concentrations of Cam B at 24 h. *p < 0.05
compared to the vehicle control, #p < 0.05

compared to the Cam B exposure group.
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Figure 7. Effects of miR-483 mimic on
apoptosis in Cam B-treated Hep3B cells.
Hep3B cells were treated with Cam B and/or
miR-483 mimic, stained with PI, and analyzed
by flow cytometry. *p < 0.05 compared to the
vehicle control, #p < 0.05 compared to the Cam

B exposure group.
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Figure 8. Effects of miR-483 mimic on the levels of PKC-a and p-p38 in Hep3B

cells upon Cam B treatement. Western blot analysis of the levels of PKC-a and

p-p38 expression after treatment of Hep3B cells with Cam B and/or miR-483 mimic.

One of three independent experiments is shown for the western blot analysis. Values

are given as means £+ S.D. from each group. *p < 0.05 compared to the vehicle control,

#p < 0.05 compared to the Cam B exposure group.
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Figure 9. Effects of anti-miR-101 on the levels of Mcl-1 and Cyto. ¢ in Hep3B
cells upon Cam B treatement. Western blot analysis of the levels of Mcl-1 and Cyto.
¢ expression after treatment of Hep3B cells with Cam B and/or anti-miR-101. One of
three independent experiments is shown for the western blot analysis. Values are
given as means = S.D. from each group. *p < 0.05 compared to the vehicle control, #p

< 0.05 compared to the Cam B exposure group.
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Figure 10. Schematic diagram illustrating the principal mechanism of miR-483 and
miR-101 regulates Cam B-mediated apoptosis in Hep3B cells by targeting Mcl-1 and
PKC-a signaling pathway.



PEFRFAHALEHATFEIAREENTFE R THL

pHEpi106# 117 03 p

3 e MOST 106—2320—B —040—007 —
SR BZ 5 = & camphorataimide B $r 4|3 2. 7 33T 15 0L R et PE
2
Pt S R DRI L e ERAEHZ B e i
ﬂﬁiﬁ e Gk S R I =
ks PR |5 Bl
106 # 10 ®» 22 p GSCO, Gunsan, Jeonbuk, Korea
EHmE |1 T
106 # 10 * 26 p
(P )5 L EREH LG S g}fg ﬁg
2% & 1o
kT i (¥ <) The 10th International Conference and Exhibition on Nutraceuticals
& Functional Foods (ISNFF 2017)
(¢ %) iad TEFr| R 3 R R mre 2 WA (T
wAAEP

(% = ) Roselle (Hibiscus sabdariffa L.) exerts potent anti-metastasis

effects in melanoma

S B R

pL -»g,f,t;}i*lzﬁpé xét%*g[‘]j-_ ﬁg‘}blg%ili,’r% Byrz 5 L BRI M

& & % ¢ & € (The 10th International Conference and Exhibition on

Nutraceuticals & Functional Foods ; ISNFF) > ¢ 3 p % & 106 & 10 * 22 p %

102 25p » 58w X 0o KA 102 22 p 5 Hd #FISFNFE RBAER

EEH S R TSR HERABF R s 100 23 p - &

Qe L2 A FH LD 5ES R BT B PHES RF A §

(g kY S (GSCO)» & (AR FIAZ A 15 2 g o fbe A p4H B 2B g -

PR ER 10 Y 2325 p SR ERRAZ LRNAE S AR ¥ 0 &




FRB - AXERBF AL SR 2B 2B AFETAFE N B A
Ex£d TH > "HaE2 487 307 Fakis > A AHe g 43 N1
MASFEA 23 P TE I3EREAGF BEAREI ITA0A B 0 04
BRUE AR R SR BARL A ATRRE 23 Y R dend

% # Dr. Zhen-Yu Chen ~ % $§ 1 & 3202 it 2 4p M {2 & & D cfdny 1

PRI ERD TR S IORAF T HS I S o T PEBIS ¢
SHKE F RIS D P AR R e B R AT R R 6

PR R HEE P EE X I AR A

7

(@)
}35
e

w R g RS RS AL 100 260 TE 410 5o TR A
TR LH R SR AR 7ok AR FHPLREIVOTIRE LY
AES A R E St R OREFE RN R ERFERRNE S A%

F‘J’Jbﬁ g ’E‘ _-p( ’51]‘ °

13y

o

Ir

EXERPEFAIRAFEH LD PR L EEY v GSCO B > &7

Gt WA ATA B B A R B BB MBI § S

-

B ofed GSCO 5N aiEH 2 R ot OB-31, &d §RAEDES
I¢Fs PREk-IERD > BT Ll R i e BN IR

o UG H R G RAIR o T Pl fRIE PR d g



SEETE 400 F RS IERRE A X R LY A

LES

SHE AT 2 AR

Rosellé (Hibiscus Sabdariffal.) Exerts Potent
Anti-Metastasis Effects in Melanoma

Yun-Ching Chang, Kai-Hsun Huang, Wei-Ming Chan,
and Chau-Jong Wang

Institute of Biochemistry, Microbiology and Immunology, Medical
College, Chung Shan Medical University, Taiwan

Hibiscus sabdariffa L. (Malvaceae) contain a high level of
flavonoids, such as anthocyanins. Previous evidence supports
that Hibiscus anthocyanins (HAs) reduce tumorigenesis, but the
mechanisms by which these HAs inhibit metastasis are poorly
understood. We examined the effect of HAs in B16 (mouse
melanoma) cells using MTT assay, wound healing assay, gelatin
zymography assay, and western blotting. We also conducted an
in-vivo migration assay in mice. HAs treatment significantly
inhibited the migration of B16 cells under non-cytotoxic
concentrations (1 mg/ml). The results further showed that HAs
exerted its anti-metastatic effect through blocking the phospho-
inositide 3-kinase (PI3K)/mitogen-activated protein kinase
(MAPK)/Ras family cascade and subsequent matrix metallopro-
teinase-2 and -9 (MMP-2 and -9) expression and its activity.
Moreover, the results indicated that HAs could block the lung
metastasis of B16 cells as well as the expression of MMP-2/-9 in

vivo. Thus, HAs may be a potential candidate for the development
of chemotherapeutic agent.
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Conclusion

Very limited researc

h about effect of antioxidant
on human ageing

Dietary antioxidants in diet could increase the

median life span of fruijt flies.

This lifespan extension activity was at least
mediated in part by its up-reg 2
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