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Objectives HE

Modernization of Chinese medicines

via evidence-based research B &
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To'i the eff ¢ To explore the potential medicinal
o 'mli’rgve I € g |cac?]/ g uses of Chinese medicines such
current drug leads such as as Anemarrhena asphodeloides

timosaponins, berberine and o P
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To strengthen the public academia and industry and

confidence in using Chinese Ievergge th_e iEzlEee
medicines JJEg A\ 5 s i ch and financial resources
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To explore new analytical methods for testing Chinese medicines
in particular precious herbs such as Cordyceps (%52 5.) and
Cervi Cornu Pantotrichum (EEE") and solve problems of
adulteration, counterfeits and etc. FHZEHTHY 5387 75 DUk Rl &%
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Established Collaborations &{E{fkf
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ﬁ THE UNIVERSITY OF HOMG KONG

WD EEAR B8k
@ Department of Chemistry Z & A2 (B2 2,
# School of Biological Science 7 K E 4=l 2 e 7

National Research @

Institutes/Centers: BIRERIHEE Local stakeholders: AH&/EMERE

#Professor John R. Yates Ill, Scripps ' . # Chinese medicines information
Research Institute, California Ej %E - % .

@ Prof Tommy Cheng, Department of } <:> 21113 ESERIEL SEEn O
Pharmacology, Yale. School of < j> Eh?pat.citmffiof Health, l_/IESAj
Medicine B hEE (S B A A

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

Research, Shanghai Institute of S = A=
Materia Medica, Chinese Academy of BB “ﬂﬁﬁﬁaég“
Sciences thERIEE Rz FGEEYIITZEAT # Healthy Pharmaceutical Ltd.

#Prof. G.-Q Lin, Shanghai Institute of FEtagEE

Organic Chemistry /G 1%FT
@ Dr. Z.-J. Xu, Shanghai-HK Joint

Laboratory in Chemical synthesis and International Collaboration: B3
State key Laboratory of Synthetic r— —

Chemistry * A—

—= SERVIER (France)




Research Infrastructures and Facilities at HKU for
R&D of Chinese Medicines {3 AR @ 77 e i B

Chemical Biology Centre at The HKJC
Building for Interdisciplinary Research
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Open Laboratory of Chemical Biology of
the Institute of Molecular Technology for
Drug Discovery and Synthesis
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State Key Laboratory of Synthetic
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Chinese medicines and targeting disease Investigated at HKU
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Anti-cancer
DUEE
Anti-Alzheimer’s
disease [H 2% 5%k
FIE
Neuroprotection
against
Parkinson’s
disease
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Anti-metastasis
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Anti-
hepatocarcinoma
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Anti-obesity
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Steroidal saponins
g e

Chrysin and derivatives
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Ginsenosides
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Coptis rhizoma &=
Berberine =iz

Saponins, phenolics
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Different cancer nude
mice xenograft

Transgenic mice

Dopaminergic neurons
in mice receiving MPTP

Ovarian cancer model
with metastatic
phenotypes

Hepatoma cell lines and
nude mice xenograft

3T3-L1 adipocyte and
Sprague-Dawley rat
models
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RESEARCH COLLABORATION AND LIC™="

AGREEMENT IN OSTEOGENESI!

Made this June 7%, 2010 (hereinafter the “Effective Date™)
BY AND BETWEEN :

THE UNIVERSITY OF HONG-KONG

A Hong Kong Special Administration Region entity duly establishe:
The laws of Hong Kong Special Administrative Region, China, hav:
Pokfulam Road

Hong Kong

and

VERSITECH LIMITED

A wholly owned subsidiary and the technology transfer compan:
Kong incorporated in Hong Kong, having its business address at:
RM 405A, Cyberport 4, 100 Cyberport Road,

Hong Kong

( The UNIVERSITY OF HONG KONG and VERSITECH LIMIT
referred to as "HKU™)

ON THE
AND

LES LABORATOIRES SERVIER

A corporation duly organized and existing under the laws of France
Having its registered office at

22 Rue Garnier

92200 Neuilly Sur Seine

France

ORIGH

THIS MEMORANDUM OF UNDERSTANDING is made this 12" of March,
(“Effective Date ™).

BY AND BETWEEN :

LES LABORATOIRES SERVIER

A corporation duly organized and existing under the laws of France
Having its registered office at :

22 Rue Garnier

92200 Neuilly Sur Seine

France

and
INSTITUT de RECHERCHES SERVIER (IdRS)

A corporation duly organized and existing under the laws of France
Having its registered office at :

3 Rue de la République

92150 Suresnes

France

(LES LABORATOIRES SERVIER and INSTITUT de RECHERCHES SERVIER
hereinafter referred to as “SERVIER”)

on the first part

AND

THE UNIVERSITY OF HONG-KONG

A Hong Kong Special Administration Region entity duly established and validly exi
under the laws of Hong Kong Special Administrative Region, China

Having its registered address at

Pokfulam Road

Hong Kong
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6F, No 162, Jing-Yeh 1* Road
Tel: +886 3
E-mait: simon!39@ms7 1 hinelnet
‘Web: hitp /Awww. goldebv.com
06 May, 2010
Prof Chi-Ming Che,
Department of Chemistry,
The University of Hong Kong
Dear Prof Che,
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sponsorship for your ITF project entitled “Discovery and Pre-Clinical Evaluation of
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SHKD 200,000 to support this project

We are looking forward for the success of your project.

Yours sincerely

2% ) WERCH il AOF 0 G R AL S BF RO

AL RY I 2 B 2 I R HUM S S 20 IF & 5
TR 45" 55 H B U Le S )

“HAT A

e 010 b AHLAOL U T AL L BRI B 0L W
RS0 U G T A0 T T 70,80 b A K S ) e it

GUANAL, TSI T 1 50 el R o

Hic ISPl i A N AT L2 o]

201041 )721 1




R&D of Chinese medicines HZEH} 35

New analytical
testing methods
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Bioinformatics of Chemical biology QSTARXL ™
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l. Imaging mass spectrometry (IMS) for authentication of

precious Chinese medicines F{RBRENE L B &Ry

To visualize the special distribution of chemical compositions
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DCXCS-002(A)

Real Cordycep sinensis

'Fake Cor‘dyceps hawkesii gray
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Figure 1. PCA (Fk4545717) of the mass spectrometric data sets of Cordyceps sinensis and Cordyceps
hawkesii grey obtained using IMS analysis. (a) Score plot result of the analysis revealed that the ion
intensities of characteristic ions of the two herbs were distinguishable along the PC1. (b) Loading plot
results of the analysis revealed that the characteristic ions being responsible for the differentiation were the
ions at m/z 63, 79, 135, 267, 269, 281 and 472. lons at m/z 135 was confirmed to be a deprotoRagted
hypoxanthine and with higher abundance in Cordyceps sinensis.
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Analytical Chem. 2010, 82, 1589-1593

Rapid Commun. Mass Spectrom. 2011, 25, 3690-3696
Analytical Chem. 2011, 83, 453-458



SALDI-TOF/MS
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Figure 1: PCA (Ffk57471T) of the mass spectrometric data sets of Cervi Cornu Pantotrichum and Cervi Cornu
soaked with deer blood obtained using MALDI-TOF mass spectrometric analysis. (a) Score plot results of the
analysis revealed that the ion intensities of characteristic ions of the two herbs were distinguishable along the
PC1. (b) Loading plot results of the analysis revealed that the characteristic ions being responsible for the

differentiation were the ions of m/z at 81, 83, 97, 181 and 196.
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Figure 2. The differentiation of Cervi Cornu Pantotrichum and fake Cervi Cornu Pantotrichum on the
ion abundance ratios of m/z 81/97 and m/z 83/97.



Il. Tissue spray ionization mass spectrometric method for direct and
rapid analysis of raw herbs
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The herbal samples are
placed in front of the ion

and analyte molecules can
be directly sprayed and
jonized from the solvent-
wetted tissues upon the
application of a high
electrical voltage.
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Rapid Commun. Mass Spectrom. 18
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Advantages &4

€ Rapid differentiation of morphologically similar herbs
PR T REAE (DL 2 SR EERS

@ In situ analysis of sample, no sample treatment and separation
R AERRST » R TRE L
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lll. Discovery of steroidal saponins from Chinese medicines for

treatment of cancer & h S EF IV K HEYEE G
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@ Active component from Polygonatum zanlanscianense 4 Active component from Paris Polyphylla (E#£)
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€ Active component from A. asphodeloides (&1+f) J/:T,i P
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Che et al. J. Proteome. Res, 2007 ‘I:‘ -

Che et al. Proteomics, 2006
Che et al. Org Lett., 2005
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Saponin TAIlll enhances autophagy 1t 25 TAIN{E 4T B BEE
TAII5 [FERAHAM Eﬂfﬁfﬁﬁ (FI &R %EE%DE?HJH AL FLAThHR)

LC3-1
LC3-11

FOS

TAIII (pu

GFPAS LR [ o1

y. 3§ | RFP-GFP-LC3 -GFP-LC3 filipin e
GFP-LC3 merged P s (RFP+ filipin)

TAIIl (6 h)

TAIIl (18 h)



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 TAlll-induced autophagy
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TAIlll inhibits mammalian target of rapamycin (mTOR)
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TAIll stimulates synthesis of cholesterol which is incorporated in autophagic membranes
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Saponin TAIll activates autophagic clearance of disease-associated
protein aggregates HMSEFANIRVHEERIEHA MR ERESENESE

Stress, [ modulating
Aging -~ Autophagy
Proteasome Sl
impairment
damaged, unfolded, aggregated proteins Degradation by autophagy
AHEAORE [ I [ fie
ubiquitin

Aggregation prone
reporter protein

substrate \
MG132 \

Aggregation-prone —
ubiquitinated proteins
accumulated upon
proteasome inhibition are
reduced by TAlll treatment
TAIN DA AE
A& OERE

U

MG132, TAlll

29
Che et al. Cancer Research 2008;
Che et al. J. Biol. Chem 2011



Saponin TAIlll as an autophagy enhancers with potential for
treatment of cancer #&EFHANZ 4L B WG E B s EE
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Figure 1. TAIlll exhibit anti-tumor activities in nude mice xenograft model.
The in vivo anti-tumor activity of TAIll was examined by xenograft model of
HCC. In tumor bearing nude mice generated by subcutaneous injection of
MHCC97L HCC cells, no remarkable body weight loss could be observed in
mice treated with TAIll (7.5 mg/kg/2 days) while the tumor growth was

significantly restricted. 1} 2 TAIIA RG] B A HE =

30



Project IV: Discovery of steroidal saponins from Chinese medicines for
treatment of neurodegeneration diseases
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nig,? Control
2 & AB — amyloid plaque found in brain
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o
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/éoe/ Fig. 1 Effects of timosaponins and SSG on neurite
HOOo OH Timosaponin Alll (TAI) %15+ E£FAI outgrowth of Neuro-2A cells. Cells were treated
with DMSO (Control), TAIll (5 uM), TAI (10 uM), AA
A (10 uM), SSG (25 uM) and TAV (10 uM) for 18 h,
1001 8 100 stained with a monoclonal antibody raised against
S 75 :%75 type Il B-tubulin and examined by fluorescence
<§ 501 £ 50 microscopy.
25 S 25 Fig. 2 Effects of TAIll on AB42 production and APP processing in
B e 8D g g = 10 N2A-APPswe cells. Cells were treated with various
TAII (uM) TAII (uM) concentrations of TAlll or DMSO vehicle as control (C) for 18 h.
8 i () A, The AB42 concentrations in the conditioned medium were
¢ BB 18 @5 B0 0 determined by ELISA. The cell viability was determined by MTT
rLape (D S o g P - - 95 kD TAII (M) assay. D_ata represents mean = standard deviation; n = 3. B, The
" — R C 25 50 10 expression of full length (FL), CTF (C99, C83), BACE1l and
APP-CTR gy 55 50 58 0 58 8 6100 pppp s e = = ADAMI0 (p, precursor form; c, cleaved form) in cell lysates and

s . L " .-SOkDa sAPPo. [l e e 4 secreted APP (sAPPa and sAPPg) in the conditioned medium

- 98 kDa . .
ADAM10 'c’. . i ' - . oo were examined by immunobilot. 32



Synthesis of new timosaponin

Timosaponins derivatives are also effective  derivatives: confirmed that sugar

chain is essential and beneficial

to the anticancer activities
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Timosaponin and derivatives
lower AB activities in mice
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The ICso of timosaponins and SSG in lowering AB42
production in N2A-APPswe cells
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V. Using chemo- and bio-informatics approach to study
anticancer mechanism of steroidal saponins
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|dentification of endoplasmic reticulum stress pathway as
the anticancer mechanisms of polyphyllin D (PD) = 4% 2 3F
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, I TEICELT I \ ®
Connectivity Map - |dentification of ol
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 31
Che et al, J. Proteome Res. 2008


http://www.broadinstitute.org/

VI. Potential Targets Mining of Active Component from Herbal
Medicines using Quantitative Proteomics Pathway Analysis ={E&EHZH

By using proteomics expression data from lysate of drug-treated or untreated cells to
deduce the potential drug targets with the help of bioinformatics databases.

/0
. . =k
Corydaline #E&AZ %  Camptothecin Zki pmcmgamptotheca—%i‘m‘
Workflow of Pathway Mapping through Key-node Mediated Approach >
Lysate digest _ claP-2
| runwith LTQ Protein Database PK_’E&“"_ L
Orbitrap Searching Quantification

Identification of

: Input ’ _ _ activated biological EbB1-p170 iaF-1m
List: S Key-node @ pathways N
Protein ID, Datab?-lse ] ulk.><,l,.
a Abundance Sriniae % ~J
Identification of Downstream Tomrdenn he s A twork _dispfaying the connectivit.ies
potential drug target(s) <: search 1n Sample and Control between' tive drug target and the top-scoring
Database

keynode molecules found in keynode]?rgtnalysis
of proteomics data from camptothecifi=treated

cell lysate


http://en.wikipedia.org/wiki/File:Corydaline.svg
http://en.wikipedia.org/wiki/File:Camptothecin.svg
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VIl. Development of Coptidis Rhizoma for treatment of liver

cancer st H R BT AR
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Untreated (control mice) ~ Treatment with CRAE

nntraated CRAF troatad

Fig. 2 The excised tumors were measured Fig.1 CRAE-treated mice have
and established in average of mm3 +SD. decreased tumor  volume
Significant reduction of tumor volume was compared with the untreated
observed in CRAE-treated mice mice. Two groups of mice were

treated with or without CI§6AE
for 3 weeks (n = 3).
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VIII. Neuroprotective effects of Chrysin against glutamate
excitotoxicity by in vitro and in vivo models G5 Za s (FE/E

Excitotoxicity is the pathological process by which nerve cells are damaged or killed by
excessive stimulation by neurotransmitters such as glutamate and similar substances.
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Chrysin attenuated the generation
of intracellular ROS [EMEIE
induced by glutamate.

(A)-control

Chrysin preserved the fasciculation of neurites
in glutamate-treated cultured neurons.
Immunocytochemical analysis of a-tubulin in
neurons treated with chrysin. Neurons were
treated with chrysin for 1 h, followed by
i (0)- SHRI0UM oM exposure to 30 UM glutamate for 24 h. (A)
control, (B) glutamate stimulation for 24 h
alone, (C) neurons treated with chrysin 1 yM,
and (D) 10 uM for 24 h and then together with
glutamate 30 uM for 24 h. Scale bar
represents 50 ym. 40




IX. Development of anti-adipogenic agents from Chinese Medicines
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Oxyresveratrol and cyanomaclurin inhibit lipid

accumulation in 3T3-L1 cells. [[/jig’'&
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Cell cycle assay of oxyresveratrol and cyanomaclurin on 3T3-L1
cells. Postconfluent 3T3-L1 preadipocytes were differentiated
with IDI plus (A) oxyresveratrol, (B) cyanomaclurin or vehicle for
24 hours. The harvested cells were stained with Vindelov’s
reagent and analysed by FACS. 41
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X. X-ray Powder Diffraction (XRPD)

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-S&fn RIS —fEPR ~ A~ EREVERY 0 ArRedig -
F L E R O KBS R I YItE 2 E RIS EEE

Single crystal Polycrystalline-powder Bragg’s equation: ni = 2dsin6
H N \ .

Inters ity(Counts)
" "

Two-Theta (deg)

Primary
Soller Slit

Secondary Receiving
Soller Slit Slit

Bruker D8 ADVANCE Diffractometer 43



€ The diffraction pattern of every phase is as unique as fingerprint ($54([Ez%)

Qualitative XRPD ¥y RLTETE M T
(Phase Identification ¥J{HEEE)

International Centre for Diffraction Data Powder Diffraction Files

(ICDD PDF-2 or abbreviated as PDF

€ Phases with the same chemical composition can have different diffraction patterns
® Identification: comparing the position (20) and relative intensity of sample peaks to

the reference patterns in the database.
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Quantitative XRPD (Q-XRPD) ¥} KLT5 &5

# Determine the content of each phase in a mixture; &%) & ¥ E &

€ The ratio of peak intensities varies linearly as a function of weight of any two phases in a mixture

€ Relative Intensity Ratio (RIR - fH¥f58E 1) method is fast and gives semi-quantitative results.

€ Whole pattern fitting/Rietveld refinement (%t&/RietveldfE{Z) is an accurate but complicated
analysis
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Figure 1. Stack of simulated XRPD
pattern of HgCl: (raised curve) and
Hg=Cl2 (lowered curve) showing the
peak overlaps in the 28 range of 19 —
50°.

Quantified results
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2 Theta (degree)

The severe peak overlaps coupled with the
potential preferred orientation effect make the
Reference Intensity Ratio (RIR) method
unreliable in the QPA of HCC samples.
Comparing with the single peak intensity
strategy adopted in the RIR method, the
whole pattern analysis method gives more
accurate results.

Refinement of crystallite size, strain,
background and preferred orientation
correction (March Dollase model) in Rietveld
method can efficiently minimize the sample
related effects and hence improve the
accuracy.
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Autophagy-induced RelB/p52 activation mediates DO 10.1035/5000000

tumour-assoc iated macroph age repolarisation and The inhibition of amyloid § peptide (Af) production is a key approach in the development of therapeutics for the treatment of Alz-
N i heimer’s disease (AD). We have identified that t of sar (SSG) as the aglycone can effectively lower

suppression of hepatoce"u lar carcinoma by natural the of AR and neusite culgrowih in neurcnal cell cultures. Strucure-activity relationship studies revealed

~ - 10 that the cis-fused AB ring, 3B-configuration, spiroketal F-ring and 255-configuration of SSG are the 1 structural
compound baicalin

sible for the AR lowering effects and neurite-stimulatory activities. New synthetic derivatives which retain the SSG scaffold also mmbm

ed an AP lowering effect. Treatment of cells with ti ins led to ion of id precursor protein (APP) processing

of B- and preferential lowering of the production of the 42-amino acid AP species (ABs:) without affecting

another y-secretase substrate. The SSG and “SSG-aglyconed™ timosaponins also penetrated brain tissue and lowered brain A, levels in

HY Tan'®, N Wang'®, K Man®, S-W Tsao®, C-M Che® and Y Feng*' 15 mice. Our studies rate that ti a unique class of steroidal saponins which may be useful for the development
of AD therapeutics.
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