HHEEFTRESFECEE
The Hong Kong Jockey Club Charities Trust

e ™
Ha

R&D Laboratory for Testing of
Chinese Medicines

hER R E R E

Prof. Chi-Ming Che

olEE G
Department of Chemistry, HKU

BEBRNEEEAR 18" April 2013 1




Objectives Hi&

Modernization of Chinese
medicines via evidence-based

research
IR EST ST thEE > AR To explore the potential
medicinal uses of Chinese
medicines
To improve the efficacy of L B T Y
current drug leads from
Chinese medicines _ o
FE e g T RS To act as a bridge linking both
l:l:[ %ﬁ:% academia and industry and
leveraging the intellectual
To strengthen public confidence and financial resources
in using Chinese medicines VB Ry Bl SR EAURGHE - i&
052 R B SR B2 (S0 = 2 A A ERVALFT

To assist the Chinese medicines industry in
developing new analytical methods for testing
Chinese medicines in particular precious herbs and
solve problems of adulteration, counterfeits and etc
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Core members for R&D of Chinese medicines
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Prof. Chi-Ming Che
Dr. Kwan-Ming Ng (Chemistry)
(Analytical chemistry)

Dr. Yibin Feng

Dr. Alice Wong (Chinese medicine)
(Anticancer)
EP%E:F% Dr. Mingfu Wang
LI REpimelne) Clisig (Biological sciences)

_ Dr. Yungen Liu
Dr. Michelle Lum (Organic synthesis) 7

. /| (Chemical biology) A

L )

Dr. Kam Hung Low Dr. Chun-Nam Lok
(X-ray diffractometry) Dr. Jaclyn Sy (Chemical biology)

(Phytochemistry) 3



Established Collaborations &1E{k

Li Ka Shing Faculty of Medicine, HKU
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National Research %7

Institutes/Centers: FIRERIFHERE

Local stakeholders: A#h-S{EREE

@ Professor John R. Yates lll, Scripps & Chinese medicines information
Research Institute, California Ej % :

#Prof Tommy Cheng, Department of 4 <:> Sl [TSEEIEn SEEEn o
Pharmacology, Tale School of ¢ j> Z?piitment of Health, HKSAR
Medicine HEE

@ Centre for Drug Safety Evaluation and € SGS Hong Kong Ltd.
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Sciences @ Healthy Pharmaceutical Ltd.

@ Prof. G.-Q Lin, Shanghai Institute of FEtagEsE

Organic Chemistry

@Dr. Z.-J. Xu, Shanghai-HK Joint
Laboratory in Chemical synthesis and
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Established Research Infrastructures and Facilities at
HKU for R&D of Chinese medicines
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R&D Laboratory for Testing of Chinese
Medicines &3 EEa=

Chemical Biology Center at The Hong
Kong Jockey Club Building for
Interdisciplinary Research {EE24& 950,

Open Laboratory of Chemical Biology of
the Institute of Molecular Technology for
Drug Discovery and Synthesis4rFFH b
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State Key Laboratory of Synthetic
Chemistry SE{LERBEREMERE




R&D of Chinese medicines HHZEF} 3%

New analytical

-1 i testing methods
Q-TOF Premier = AR D WA
with nanoAcquity
LC System Voyager-DE™
STRMALDI/TOF
Synthesis and Phytochemical
chemical modification EP%@ % analysis of
of Chinese medicines Z Chinese medicines
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Bioinformatics of Chemical biology QSTARXL ™
Chinese medicines and product LC/MALDIMS/MS
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Chinese medicines and targeting disease investigated at HKU
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Colon cancer nude

Anti-cancer Steroidal saponins mice xenograft Prof. Chi-Ming Che
PUEIE HiEEE Cervical cancer nude Chemistry
mice xenograft
Neuroprotection
against N : :
. : Resveratrol derivatives Dopaminergic neurons Dr. Raymond Chang,
FEILUUSOIR HEE = iE in mice receiving MPTP Anatom
disease G g y
DUt & HATE
Anti-metastasis Ginsenosides Ovavci?rr\] rc;]a;rt\;:trartril:del Dr. Alice Wong,
s gy P : . .
DU EES NS EH . Biological Sciences
Ant". Coptis rhizoma =7  Hepatoma cell lines and Dr. Yibin Feng,
hepatocarcinoma : - : : S
e Berberines /\NEERE, nude mice xenograft Chinese Medicine
U
Anti-obesity Saponins, phenolics SIEAL EL IR Bl Dr. Mingfu Wang,
N S, Sprague-Dawley rat : : :
UL EF, odels Biological Sciences



Examination the purity of chemical markers transferred from HKJCICM
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SRR

LC- MS/MSm—gzakﬁﬁa

CAS No. FEX AT T SR (%)
84272-85-5 5-O-Methylvisamminoside 5-O-FH FL e Hr SR B2 100
29883-15-6 Amygdalin HECH 77.7

477-43-0 Dehydrocostuslactone EEARTFT NS 99.0
80681-45-4 Prim-0O-b-D-glucosylcimifugin HiiEE 100

607-80-7 Sesamin iz 100
18524-94-2 Loganin LR 93.6

480-40-0 Chrysin HinZ 100

518-82-1 Emodin REZE 97.2
27409-30-9 Picroside | EHEHETF 100
39012-20-9 Picroside Il éﬁ EHEE 100

632-85-9 Wogonin WHEEE 100

486-35-1 Daphnetin i i 100

92-61-5 Scopoletin REENEE 99.6

621-82-9 Cinnamic acid [AITERS 99.8
19210-12-9 Harpagide-8-0-E-cinnamoyl ST 100

471-53-4 Glycyrrhetinic acid HERX 100

537-73-5 Isoferulic acid S B 100

480-19-3 Isorhamnetin SEEE 100

520-18-3 Kaempferol ZRE 100

491-70-3 Luteolin KEEZ 99.7

4871-97-0 Curcumol EZ YN 95.5

482-36-0 Hyperoside/Hyperin oA S = 100

486-66-8 Daidzein RNEHTT 98.1

520-36-5 Apigenin Fraez 100

99-50-3 Protocatechuic Acid RS 100
139-85-5 Protocatechuic Aldehyde 5 L5 100
69-72-7 Salicyclic acid Kzl 99.8
153-18-4 Rutin =T 92.9
483-90-9 Toddalolactone EEEE &00.
97-53-0 Eugenol TERE 98.7
35354-74-6 Honokiol FIEANG Highly impure




Chemical markers are available from the following website
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Testing Laboratory
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More chemical markers will be launched soon!
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HPLC-MS transferred from HKJCICM
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(Tissue-spray ionization mass spectrometry)
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Highlighted and Significant Projects
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1. Imaging mass spectrometry (IMS) for authentication of

precious Chinese medicines & BN EEE & P EENY(EH

@ FI]FH Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometer (MALDI-TOF MS) & s A
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Laser
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Data recording
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Voyager-DE STR MALDI
Time-of-Flight Mass
Spectrometer

Nitrogen laser system
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EMIHIMSHYFT A

MS spectrum & 5%
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negative electrode

vent valve Cconnected to target high voltage
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MS spectrum

lon image
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iv) BEZEH
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Principal Component Analysis (PCA) Plot GRS EEREE
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Analytical Chem. 2010, 82, 1589-1593

Rapid Commun. Mass Spectrom. 2011, 25, 3690-3696
IAnalytical Chem. 2011, 83, 453-458
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2. Tissue spray ionization mass spectrometric method for direct and
rapid analysis of raw herbs

HEEZ B TS -ERRE AR AR I T %4

SRR ST

EE'
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Mass spectrometer inlet

W

Metal clip
(connected fo
electrical voltage)

*F 4 N

American
ginseng slice

Mass
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The herbal samples are placed
in front of the ion inlet of a
mass spectrometer, and
analyte molecules can be
directly sprayed and ionized
from the solvent-wetted tissues
upon the application of a high
electrical voltage.

Solvent

lonization Extractio

@ e i) b
spectromete(:() s
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rinlet

Detection

Capillary
action

¢) Chemical profiles
of different ginseng tissues

Relative ion intensity

Relative fon intensity
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Tissue-spray ionization MSHYFEH:

papsaNEESEIE S

b) Spraying and ionization of analytes
from sample tip upon the application
of electrical voltage (3 kV)

a) Preparation of

ginseng sample :

r “rginseng
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Rapid Commun. Mass Spectromjg
2011, 25, 2837-2843



Advantages B2

® Rapid differentiation of morphologically similar herbs
PR S P ReAH DL HR g

® In situ analysis of sample, no sample treatment and separation
R AR N TR TR B

—

ERNZiEW N PESZiLE (bbs.zhong-yao.net)
| l:" a0 S 08 3

[
s i
-

¢

Radix Clematidis Radix et Rhizoma Rhizoma Sinopodophlli

(B ZEAD) Gentianae (FEHE) Hexandri (FE3)
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3. X-ray Powder Diffraction (XRPD) X-5 &% RETEHNE

XRPD is a rapid and non-destructive analytical technique primarily used for
phase identification of powder or a microcrystalline material and provides
structural characterization. X-H&in RIUTHE —fEPER ~ A BEERVERY - ArRedig -
FEE O REBGH A RHE YIS E MGG IS E

Single crystal Polycrystalline-powder Bragg's equation: nA = 2dsin6
g, .“/_/’_/'37;;5?%‘:‘_‘\\\ X 10

Intens ity{ C ounts)
. w
bl 8

Y
Powder sample -,

Bruker D8 ADVANCE Diffractometer
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Qualitative XRPD ¥y RLTH © T
(Phase Identification #JfHEE5E)

® The diffraction pattern of every phase is as unique as fingerprint (J5&(EEZ)
€ Phases with the same chemical composition can have different diffraction patterns

€ |dentification: comparing the position (20) and relative intensity of sample peaks to
the reference patterns in the database.

Anatase - TiO-
Brookite - TiO3 1400
Rutile - TiO- 1200 .
1000] LZSS023 duplicate
Chemically identical forms of TiO: can 800 ]
. . . = 600
_ be differentiated only by XRPD which 2 ]
s shows different diffraction pattern S . M
= 3 2500
% 2000 HgS from PDF database
‘D 1500
£ 1000
500
" N 1 I BN (1 W
35 36 37 38 39 40 41 42 43 10 20 30 , %0 50 60
Two-Theta (deg) 20/

Cinnabaris (HgS) Z4&#), 1 [E&2H12010

[(EK5HZ] H.HM%E:A4%. ALE.

[hee5E8) WHosh, W e #E. HT08
S R IR 3 0 22 5E /N LR AR 8 B AE . DA W A
I b #E .

[Ax5R8) 0.1~0.5g, & ALK AEARG,




4. Discovery of steroidal saponins from Chinese medicines for
treatment of cancer and neurodegeneration diseases

RO E G B RV R AR BRI TR B SRR B

Dioscin ZEFEEH Polyphyllin D (PD) EfEH
# Active component from Polygonatum zanlanscianense 4 Active component from Paris Polyphylla (%)

@ Anticancer activities CHIE =) € Anticancer activities
7K ZB 0

', =
H =

= bl

e -

A
S o Ve HY

Saponin B
€ Active component from A. asphodeloides
€ Anticancer activities (heptaocarcinoma)

]

1
“
N

3
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Che et al. J. Proteome. Res, 2007
Che et al. Proteomics, 2006
Che et al. Org Lett., 2005
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Using chemo- and bio-informatic approach to study
anticancer mechanism of steroidal saponins

FMEER ~ £YE BT AN R ERe B H DU

|dentification of endoplasmic reticulum stress pathway as
the anticancer mechanisms of polyphyllin D (PD) & &2+

=
=
-\ Rank Seore Inhibitor ER strsss-related response
|

MG-132 [0m Proteasome Unfalded protein
S Cehsial 10 Protegsone Unfolded protein
S 2deovyDgwose 4 0906 Glycosylaiion Glicose deprivarion

Clidazdion— § 0782 (4" <almodulinCa™ATPase (0" bonestass

CDNA —> Cormade 10 074 G gl " homessis
Geldwmyen 11 077 HSP0 Unfolded profein
M|Cr0 array lomomyein 3068 (r onophore (o Tomestass
| 1|.L|£~J:i F T E I \ L
1 gppse “\_ \;/

_ Connectivity Map - |dentification of W
Genomic data Computational pattern drugs with similar Experimental
obtained from  mapping with existing actions — prediction validation of
PD treatment  drug libraries of the drug target hypothesis

(Broad Institute, USA)

Che et al, Organic Letters. 2005
Che et al, Proteomics 2006, 2008 23
Che et al, J. Proteome Res. 2008


http://www.broadinstitute.org/

Saponin modulates autophagy E&{EE4HHE 8 %AE B
S5 [RERVAA B E A (R &k t3e i B A SS Hﬂﬁ TRl IT)

12h 24 h

1 1 kDa
LC3 II

Actin

Saponin (umol/L) 0 5 10 1520 0 5 10 15 20

36 h 48 h
LC3-1 [ Pp—— 18
LC3-11 ey 16
Actin

saponin - umol/L)

| 44
0 5 101520 0 5 10 15 20

GFPA B FIHE: :

BTl St
LC3-1I1 16

Saponin induces LC3-associated autophagic structures S5 LC3EE TR 5 5

HEREE

filipin , merged
(RFP+ filipin)

RFP-GFP-LC3 -GFP-LC3 merged RFP-GFP-LC3 -GFP-LC3

saponin



http://upload.wikimedia.org/wikipedia/commons/e/e4/GFP_structure.png
http://rds.yahoo.com/_ylt=A2KJkIbsDxVOQkoAvBOjzbkF/SIG=130qi8eq6/EXP=1310031980/**http:/inhabitat.com/wp-content/blogs.dir/1/files/2010/09/jellyfish-ed01.jpg

Mechanism of saponin-induced autophagy

EE R4 B A T ATyt

Saponin inhibits mammalian target of rapamycin (mTOR) Saponin increases cytosolic free calcium
HHIHH A E SR LR (MTOR) o nAHEE A Y 2SS
1 4 8 (hr)
C R C T R - T R

Fluo-4

@
o 2.5
POK g e e - control N
0] | i ~
(1]
5 20
s [ Q-r""m- e
o LT T P AR S T A : E 1_5_|.
AE-BP1 |- ] ' ' A | : 4 Saponin [ |'
Ry ARy e Wi 1R o) o
L T T T T 1
0 4 8 12 16 20
wer B l.llll
C Saponin BAPTA-AM+saponin D BAPTA-AM

Saponin - Saponin

LC3-1 [ a-u; ! ! ’ z 2 ‘3

p62 ---—----———

GAPDH P S — T— — e Gmpyet

Saponin stimulates synthesis of cholesterol which is incorporated in autophagic membranes =] 5

I e o I B = i

saponin
HMGCR mRFP-LC3 cholesterol merge
HMGCS
LDLR o5

NPCA1




Saponin activates autophagic clearance of disease-associated protein

aggregates EHMNAIREWRIEARBINERESENESE

Str.ess, TR modulating
Aging, i}~ Autophagy
Proteasome SlAE Tk
impairment

damaged, unfolded, aggregated proteins Degradation by autophagy

HEEORE A
biquitin
Lo1qui Aggregation prone MG132 o
reporter protein < = s et
substrate \ - - R | \Orf)\ IS x\o'b
MG132 YFP-CL1 e o —
Aggregation-prone — 1.00 061 125 1.20
ubiquitinated proteins 067 come o e GED G
accumulated upon 100 071 144 159
proteasome inhibition a LC3-l 3
MG132, saponin reduced by saponin LC3-lI . . -

treatment 1.00 114 193 249

B R GAPDH == amp e o e

AEEOHHR




Saponin as an autophagy modulators with potential for

treatment of cancer EHF 24 EWIEEFE EEE

Autophagy as a ceIIuIar degradation process through Saponin induces autophagic flux with degradation
lysosome 5 I e 10 3 AR RS HE 1 THY —fE AT B [ AR AR of specific protein substrate
BB E B RN R AR E )
~ Bl
bafA,
mephegeeme Auretyzosome - Saponin PM -  Saponin
LC3-I Autophagy marker-
& .f. ——t
p62 S—— = | Autophagic substrate
GAPDH e s — s
. Flgur‘e 1 L,,.,mm A

Cytotoxicity JHHERBE I Mechanism of apoptosis JHT 7T

A 120 c
. . kDa
s & LC3-11 16
125 T w0 i aocin [HE
—8—HepG2 i : . .
" CsA - -
i’*""i* §od—a —v—MCF-7 60 . s :
—_ 100 §; i‘-—’?:¢ “*m..,f ) ; —&— SUNE-1 0 2 4 6 8 10 12
é . i . _A—Hela - T'ime (h) O KDa
- T A ~ Cytochrome ¢ -l - d
.é" !5 = \! : HeLa, SSG \ (cytosolic fraction) - 1
% \ ?\ \ Actin | ———— — | 14
= \ \ o Time(h) o 12 24 36 48
5 50 : IC
—_ Y * 50
8 \ \— 12h 24 h kDa
25 x MitoTracker Procaspase-3 T ——] —_—— ] 33
\ | EJ
\ \\\\ o e Actin [ 44
0 | ~a i : A 36h 48 h
Vb —b—d e = o Procaspasc-3 [ 35
I I ' s - Cleaved caspase: Bl 19
" aooonn 100 . L
aponin Actin
(},LIT]OUL) saponin.. amoWl.) 0 5 10 15 0 5 10 15

Che et al. Cancer Research 2008;
Che et al. J. Biol. Chem 2011



Perspective: The autophagy modulating properties of saponin will be further
explored for treatment of autophagy related diseases

BE  EHERHEEE S e R A B AR B H I BRR

Cell Death AL T

Autophagy plays a pivotal role in cancer

Neurodegenerative

Dlseases
LR T)

Type Il
Diabetes

PR D -

~

Autophagy_

AR B B i S S A R

Cancer '};:_Z“E

IInnatv;-. %%%\g
—)p TG SR

Tumour
suppression

Fatty Liver System
HE{HEH:I: © Cell survival during nutrient Autophagy © Cell growth control
) and oxygen shortage © Mitochondrial quality control
© Cell survival during treatment (prevention of DNA-damaging stress)
Infectious with chemotherapy O Physiological autophagic cell death
. i i (] iati -
) Cardlomyopathy © Prevention of apoptosis Chemothgrapy and radiation-induced
Diseases autophagic cell death

Lo

Autophagosome

OHLIE

dew = Full Text

Review
Nature 451, 1069-10735 (28 February 2008) | doi:10.1028/nature066329

Autophagy fights disease through cellular self-

cigeston 5 AT MR LB

Moboru Mizushimal, Beth LevineZ, Ana Maria CuervoZ & Daniel J. Iw(licmskyi

- Top
Autophagy, or cellular self-digestion, is a cellular pathway involved in
protein and organelle degradation, with an astonishing number of
connections to human disease and physiology. For example, autophagic
dysfunction is associated with cancer, neurodegeneration, microbial
infection and ageing. Paradoxically, although autophagy is primarily a
protective process for the cell, it can also play a role in cell death.
Understanding autophagy may ultimately allow scientists and clinicians
to harness this process for the purpose of improving human health.

o O

Endogenous antigen presentation/
tumour immunity
Inhibition of blood-vessel formation

(B2 ) st

subscnbe to

FULL TEXT
+ Previous | Next +
* Table of contents

Download PDF
= send to a friend

& CrossRef lists 270 articles
citing this article
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Other potentlal prOJects
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5. Chemical genomics/Proteomics platform
{EEENHEEHEEEE

In house
bioactive
chemical libraries
(Organic and natural
compound)

Genomics/
Proteomics/
Bioinformatics

— » Target Identifications

FEFERENCE DMTABASE COMNECTIONS
PRORLESY

L ?\”5

Y Y Y Y
%I

L] 1 . e

L
i

im

g vk ol oy
b ol et

— Mechanistic Studit_ejs_

—— Drug Response
Predictive Models

Proteomics, 2008, 8, 3105; J. Proteome Res. 2008, 7, 2351; J. Proteome Res., 2007, 6, 4703;
Proteomics, 2007, 7, 1107; J. Proteome Res., 2006, 5, 916; Proteomics, 2006, 6, 2422; Proteomics,

2006, 6, 1049; Int. J. Cancer, 2006, 118, 1527.

30


http://www.google.com/imgres?imgurl=http://www.dnassequencing.com/wp-content/uploads/2010/08/Microarray.jpg&imgrefurl=http://www.dnassequencing.com/2010/08/19/microarray/&usg=__HYiS-SuTFu3-a1nFivK15SCSCb4=&h=283&w=283&sz=44&hl=en&start=3&zoom=1&tbnid=Yxf2zxHNmG4deM:&tbnh=114&tbnw=114&prev=/images?q=microarray&um=1&hl=en&rls=SUNA,SUNA:2005-48,SUNA:en&tbs=isch:1&um=1&itbs=1
http://www.google.com/imgres?imgurl=http://www.orioninternational.pk/images/products/LTQ Orbitrap.png&imgrefurl=http://www.orioninternational.pk/v_catproducts.php?catid=12&usg=__Fa28R8oT_kQgCVjDkts7uSzmLDk=&h=780&w=671&sz=635&hl=en&start=3&zoom=1&tbnid=hsBkZT-Ij6VTiM:&tbnh=142&tbnw=122&prev=/images?q=orbitrap+velos&um=1&hl=en&rls=SUNA,SUNA:2005-48,SUNA:en&tbs=isch:1&um=1&itbs=1

6. Imaging of phytochemicals in mouse kidney tissue

DB YRR

k\ Treated’vﬁth a
four-herb Chinese
medicine formula
(HE - 3%~ 545 -
FEIE)

_Control

FERIEH

EY g — L) Qe — 100
& medulla region . || T T
m/z472 |7 % % 5 ® /5 \
(c] C)
Phytochemical masst | g
detected!!!
HEYEEE )

No phytochemical in the control

HAEYMEER

glycyrrhizic acid § m/z879

A derivative of glycyrrhizic acid. 31
Glycyrrhizic acid is found in liquorice (H%)
and has hepatoprotective efftct

Samples provided by Dr. W Lam (Yale University)



Major External Fundings Related to Chinese Medicines

BRI HBE Y R EBIE S

€ Area of Excellence program on “The Institute of Molecular Technology

¢

¢

for Drug Discovery and Synthesis” (AoE/P-10/01, HKD 16,800,000,
Sustained funding awarded in 2007);

Special Equipment Grant on “High-Performance Tandem Mass
Spectrometry for Functional Proteomics and Metabolomics” (HKUO2,
HKD 8,600,000, awarded in 2008);

Innovation Technology Fund (Tier IIl) on “Therapeutic applications of
timosaponins and their synthetic derivatives” (ITS/149/12, HKD
975,200 awarded in 2012)

€ Department of Health (HKSAR) Project on “Hong Kong Chinese Materia

Medica Standards” (HKD 23,000,000 awarded up to 2013);

€ Innovation Technology Fund (Tier IlIl) on “Direct Sample Analysis by

Mass Spectrometry: Development and Analytical Application of Tip-
Spray lonization MS and Imaging MS” (ITS/079/11, HKD 959,100
awarded in 2011);

€ The Hong Kong Jockey Club Charities Trust on “Research and

Development Laboratory for Testing of Chinese Medicines” (HK$ 5.0
million awarded in 2012 for HKU and HKUST)

U;C
REBHEGHES Y

University Grants Committee

UsC
REHEEHER®

University Grants Committee

nnnnnnnnnnnnn
Technelogy Commission

nnnnnnnnnnnnn
;;;;;;;;;;;;;;;;;;;;

TN GER MR
The Hong Keng Jockey Club Charities Trust
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Selected Chinese medicine-related publications and patents
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Che C.-M, Sy L.-K and Lok C.-N. US patent 61/619 439, 2012

Lok CN, Sy LK, Liu F, Che CM. Activation of autophagy of aggregation-prone ubiquitinated proteins by timosaponin A-l1.J Biol Chem. 2011,
286(36):31684-96. PubMed PMID: 21757721.

S. L.-F. Chan, M. Y.-M. Wong, H.-W. Tang, C.-M. Che, K.-M. Ng. Tissue-spray ionization mass spectrometry for raw herb analysis

Rapid Communications in Mass Spectrometry 2011, 25, 2837-2843.

Law BY, Wang M, Ma DL, Al-Mousa F, Michelangeli F, Cheng SH, Ng MH, To KF, Mok AY, Ko RY, Lam SK, Chen F, Che CM, Chiu P, Ko BC. Alisol B,
a novel inhibitor of the sarcoplasmic/endoplasmic reticulum Ca(2+) ATPase pump, induces autophagy, endoplasmic reticulum stress, and apoptosis.
Mol Cancer Ther. 2010, 9(3):718-30. PubMed PMID: 20197400.

Liu Y, Lok CN, Ko BC, Shum TY, Wong MK, Che CM. Subcellular localization of a fluorescent artemisinin derivative to endoplasmic reticulum. Org Lett.
2010, 12(7):1420-3. PubMed PMID: 20192248.

D. S.-H. Chan, H.-M. Lee, F. Yang, C.-M. Che, C. C. L. Wong, R. Abagyan, C.-H. Leung, D.-L. Ma. Structure-Based Discovery of Natural-Product-like
TNF-alpha Inhibitors. Angewandte Chemie-International Edition 2010, 49, 2860-2864

Cheng KW, Wong CC, Chao J, Lo C, Chen F, Chu IK, Che CM, Ho CT, Wang M. Inhibition of mutagenic PhIP formation by epigallocatechin gallate via
scavenging of phenylacetaldehyde. Mol Nutr Food Res. 2009, 53(6):716-25. PubMed PMID: 19437482.

Sy LK, Yan SC, Lok CN, Man RY, Che CM. Timosaponin A-1ll induces autophagy preceding mitochondria-mediated apoptosis in HeLa cancer cells.
Cancer Res. 2008, 68(24):10229-37. PubMed PMID: 19074891.

Siu FM, Ma DL, Cheung YW, Lok CN, Yan K, Yang Z, Yang M, Xu S, Ko BC, He QY, Che CM. Proteomic and transcriptomic study on the action of a
cytotoxic saponin (Polyphyllin D): induction of endoplasmic reticulum stress and mitochondria-mediated apoptotic pathways. Proteomics. 2008,
8(15):3105-17. PubMed PMID: 18615425.

F.-M. Siu, D.-L. Ma, Y.-W. Cheung, C.-N. Lok, K. Yan, Z. Yang, M. Yang, S. Xu, B. C.-B. Ko, Q.-Y. He, C.-M. Che. Proteomic and transcriptomic study
on the actionof a cytotoxic saponin (Polyphyllin D): Induction of endoplasmic reticulum stress and mitochondria-mediated apoptotic pathways
Proteomics 2008, 8, 3105-3117

Wang Y, Che CM, Chiu JF, He QY. Dioscin (saponin)-induced generation ofreactive oxygen species through mitochondria dysfunction: a proteomic-
based study. J Proteome Res. 2007, 6(12):4703-10. PubMed PMID: 17975908.

Ng KM, Liang Z, Lu W, Tang HW, Zhao Z, Che CM, Cheng YC. In vivo analysis and spatial profiling of phytochemicals in herbal tissue by matrix-
assisted laser desorption/ionization mass spectrometry. Anal Chem. 2007, 79(7):2745-55. PubMed PMID: 17313187.

Wang Y, Cheung YH, Yang Z, Chiu JF, Che CM, He QY. Proteomic approach to study the cytotoxicity of dioscin (saponin). Proteomics. 2006,
6(8):2422-32. PubMed PMID: 16548062.

Ng KM, Che CM, Wo SK, Tam PK, Lau AS. Analytical application of acetate anion in negative electrospray ionization mass spectrometry for the
analysis of triterpenoid saponins--ginsenosides. Rapid Commun Mass Spectrom. 2006, 20(10):1545-50. PubMed PMID: 16628596.

Ying Wang, Yim Hing Cheung, Zhigi Yang, Jen-Fu Chiu, Chi-Ming Che, and Qing-Yu He. Proteomic Approach to Study the Cytotoxicity of Dioscin
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Yang Z, Wong EL, Shum TY, Che CM, Hui Y. Fluorophore-appended steroidal saponin (dioscin and polyphyllin D) derivatives. Org Lett. 2005,
7(4):669-72. PubMed PMID: 15704921.

Liu Y, Wong VK, Ko BC, Wong MK, Che CM. Synthesis and cytotoxicity studies of artemisinin derivatives containing lipophilic alkyl carbon chains. Org
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