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Development of Human Resources on Chinese Medicine IV
-Genomic Approach to Chinese Medicine and Its Core
- Techniques Training Program

Mei-Hsien Lee
Taipei Midecal University

ABSTRACT

This aims of this three-years project, Development of Human Resources on Chinese
Medicine -Genomic Approach to Chinese Medicine and Its Core Techniques Training
Program, is to develop domestic human resources on Chinese medicine by organizing the
academic conference on genomic approach to Chinese medicine as well as the workshop on
genomic core technique training programs. The project is organized by the Taipei Medical
University and integrated the resources of other universities and Academia Sinica. We hold
three conferences and three workshops during three years. The subjects included “how to
develop the Chinese herbal medicines dependsing on genomics” and “the development of
Chinese herbal medicine depends on improvements in biotechnology, patent protection, and
production of medicines”. It has also been promoting research into a genomics approach to
Chinese herbal medicines and improved training courses in genetic science Chinese herbal
medicines. These courses include both conferences and practical workshops, and have been
highly successful. There were over 1700 person-time participated in the conference. In
addition to the scientific conference, the experimental training programs are also provided
year by year as core techniques related to genomic medicine, proteome, structural genome,
bioinformatics, systems biology, and metabolism. The topics were “genomic
medicine/proteome/structural genome/bioinformatics/systems biology”, “The neuroprotective
effects of Chinese herbal medicines by using genomic, proteomic, and glycomic analysis” and
“The anticancer activities effects of Chinese herbal medicines by using genomic, proteomic,
and biological analysis” during three years. There were over 204 person-time participated
among two subjects. This project is developing domestic human resources on Chinese

medicine, facilitating to elucidate the genomic medicine on Chinese medicine.

Keywords : Chinese Medicine ; Genomic ; Conference ; Workshop
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HRAEREFHTELQRLER HARRPELGEAR L CHTF - 4
BE—2A 4408844 PR AP Ba i Enmits Amanzis
ERARGER RARMBTEETRG—RES - R4 a4 WHO Jr# 1996 F
M EEs BRELEHRA LA EREEHR - LREL - BRHERER
B -HRELEMZHRLRAXT T 2ATHEL KB BABEMANBRHIRR
RARY B ERAERAM PREAPEEERETF EMEARIBRERER
ARBEMBEFELETRG—AESL - EMF L ARRBETEE - FEERF RS
PREZZEN200] SR TTREARNBAMARSE, AHFET > HEH
PRALIRARRARLARAHBLEITR S G - HEABAER DR LW
#i 0 AR A4 A 2 (Systems Biology) #F3¢ ¥ ¥ 8yt AR taditaiiE A Z 5
FHRESWBRHMBEZ BYREBFHER TS AEFERRARC L ik A H
B %39 40 4E A, o

ATPBELANBARREZCRMIRITE | DA ~ B48R - B A
HE EER T TAHARARBE ARG T BEAR T HAERRZH
BRE¥L,,FXM BFFPELETHL - TRERBRRART - PEEHBB&H -
PRETEMREABMEL ARNRBL FORALHARNR  RAMETNES
FER AR ATHR BITEAREI BF BEZ ABRITFRERAR
BARREZCHMINRIAL 2 FLHBLALBIZRE RESATH
TREELARNBAEAMIAR RABRBNZIATER  EHFBMAREGBREHES &R
PREZXARFL - AHEREARH2N LG TRERARR
(Genome) ~ % & # (Proteome) ~ 445 A B # (Structural Genome) ~ A 4 & 3
(Bioinformatics) ~ X #t%8 (Metabolome) TS BHT R HBAE S HORGREART
B U EEARARITIROTE AERLALEBRALMBEMRLE > Hi
THRNFRMTIEEHF 2 T4 RFHE workshop 75 AT # 4K R # £ (genomics)
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B A& (bioactivity) AR T ERZHBMER, AXR  #TARR
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AHEXERARA "R EAHEHE ) A "workshop T4k, BT ERLARR
ZHEALEY ZHFZERFHBCHRININATEFTAT =+ —8B R
+XRE+Am-EBBATEFLATE XB  BRELBEKRE 16 BIFES
§8 847 ; workshop A+ EFE+A-—+ZE_F+tB - A+AXNELATAEZ=F
—BEATEEAARETZ BRI

LHAHEN Y ATEEREHENE O REREE T8 PEBR2AR
RgfLz B AmikRgRra >  AEERL TARER T EEZ JORHAE |~ %
BYRAER - ERRL -HAARS - EHBEXRE  ZHELARE  AEHA
WEE - PRBEAEA  TEHMARROEEER > 0% B BEEE -
EREEAE - RAKEARTE - THHIL - BEAIL KRG E B - RF R
ik $4Mak ZERBER - FTRAARE  REZHR - EEAAINAR
B mEHaaig  FBFMRTE - AR RTE - RREFIARE - R
RBBNIEHIL  FEWBEHIL N BB EHSRE P EE  ARARARSY
BAMERERA a5 TP FEAR2DNASZE T REERMFNTE
SR EH A MZRERA T PEBRTRZSMEAHANA T BRBRARYOTE
B TR BB OBRBRR BN ERGE CTHORBENRE AR
BESATEREAEMEROER T RERAAREGSH R A RITE T RS TRE
2 CTEFEEDOMERER T ARBEEY B EENERFFTER
R¥MER ) TEMTHSANMEPEMEZIRA TR BTHIH AR
aHpE AR EBZEHAER T ARELYEBRAER - URBAEFT A
B T AR RSB XIR BRI BRI PER CTROARABEZ
HWHmEm TP ERE2FaUMR T UEE HREH AT AT SELRE
B2 PEE THRHEESBBNABRELR @RI, TR AR LRI WS
B TBERBRENERAAMARSSBAZME ) FEE AT NEFEEEA
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EOE HREEELE" PR EARNRE A - X4 mE78 |- H18 Keynote speech: #
B84 % %4+ " Emodin, a Chemopreventive Agent for Prostate Cancer | $2[R B 4+ #(3%
" Natural Products as Molecular Platforms for Developing Targeted Therapeutic
Agents ;> RBEAR P RHARIR - EE AL - 2B EXRL - TREBL XL 5
BERE - FEAE BAIRSDARE ARAE -BFRHERARA IR - EPRRLE
BR-THREEZRSHAER - AVHRLXE -BEMARH FHATEEE
O RAREME R RAHHARE - AREHIX - R LMK HEEAE
SRR EAE - FRA=F AR FRESRIE L - A EE  BXMATR - FHE
HIZ S FREBIHIX  BEXRK C SRR HHASARE - KLEBHAR
S ATER B C MBI E AT L R R 0 A a4 - Chemical and
Genomic Studies on Natural Anti-cancer Agents | - I Studies on the Purification,

Identification and Biological Activities of Glycolipids and Polysaccharides from

Indigenous Thermophilic Bacteria " Efficient Method for Quality Control Analyses of
Traditional Chinese Medicines j~" Synthesis of Cell Surface Carbohydrates as Potential
Anti-viral Drugs | ~ " The Potential of Using Chinese Herbal Mixture for Eradication of
Cancer Stem-like Cells | ~ " Advances in Chinese Herb Medicine Research Monitored
by Molecular Imaging | ~  Microbial Transformations of Stevioside Derivatives ;~ " &
ERRIETES b A FitPREHAR@EHEIBE T F
BRIMNZPFALES - FRBIMHPREADOWZEA ria‘h‘é%ﬂl?\—éﬁé»‘ﬁ
O TPEB SR A NEIEERAAPRETEEBIAA T RAHABE
2REMR T REGERERGTARES N T HEEREREDER LR
AT AR A SRS XN Z E R X RS T e s R A
ZRRHPEMEREZIARE  F AT FEEFHAZ . B keynote speech:
SEHRBBARLE "UARMARRBRS ALY BELEIREXIAH LR
Z ke | IR 3E £+ T Genomic Medicine to Improve Patient Care and Safety ; A
REWBROKE  REFEE "TPEEZERRRSARG > REREE "H
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BRYFERGEABRASEY ~ RASIERE TARBR2HEEKME - &
MBRE TPERRRRSTREITHIS - RAEME T EZEHORA
KERZHERER - 2IERBEMRRE " FHAVRIBEARZIARER > 7
E#a#xk "HemRRYRREZRA > FRLEFFRK " wRADBIEAEE
ZHER ) BRAEFR AEEAFPEMEARBRE - LTRESCRETEL S >
F 428 #3% " Use of zebrafish models for the analysis of human disease | ~ 3f 4= %
2 TREERIBIFHOMNE - TAFTHEE TRABHEYNERE,, F - A48
EHH TEFARMEHT , AT PROGRAHTRE, REfoE -
Workshop 2 % » A+ B2 FEBETHMAR S BN/ Za TR/ EHE N
workshop B B3 & (—) AR & 4 8447 » 845 - RNA preparation, DNA
probe preparation, drug-treatment for reporter-harboring cells, prehybridization, array
hybridization, reporter assay, array analysis % ; (=) Z G E @/ A MWE RN 2 %4
@ A FaRRENL FOHRBLEXTHRAEMAY % - SDS-PAGE &
%4 ~ IPG-IEF %4514 - ZaARETHEN G - oK S HETTHBEE -
Bioinformatics Z N3 M T MR/ - A MR BT HRBNEBE B ELBE2XKE%K
WG - PRARARRKBLGETRELT - A+AFRERA THALDR
£ -FZaBE BBERNTIEIHEREER > ER-ARBER
Workshop-I : Genomics and Glycomics study, @.3% : Microarray analysis: Agilent rat

oligo microarray, Confirmed experiment: RT-PCR & Real-time PCR, Glycan array

analysis ; Workshop-II : Proteomics and bioactivity study, @.3#% : Proteomic analysis:
2D-gel, MALDI-TOF MS, Bioinformatic analysis: GeneSpring &  Ingunity,
Bioactivity screening: a.Flow cytometry, b.Intracellular ROS analysis, c.Cell viability
assay ¥ KMmME (MW~ B 4) - 253 THRREZSTRE "RNAI core
laboratory | 1 T R &G H B C%M o A+ LEE AR T ELS X AL (genomics)
B AMEM (bioactivity) MARFTPELZRBER ) HAER > EFTEARR
(Genome) ~ & & 8% (Proteome) ~ 4 4% & 3N % (Bioinformatics) ~ 4 4 /& #

(Bioactivity) #%.o #ﬁﬁ B8 € (Workshop) 4 Esm#BE #H B E BB ERBAEE
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RBHINRGTE - XAABTEN 97 F 9 B 9-13 BT X &2 ARBEA
Workshop-1 % Genomics study ° Workshop-II % Bioactivity study » 28 A B
Workshop I #kE 42 A ~ Workshop II %8¢ 41 A > 483t 83 A=k - Workshop-I :

Genomics study - 1.Microarray analysis: miRNA microarray, 2.Confirmed experiment:

RT-PCR & Real-time PCR; Workshop-II : Bioactivity study - 1.Confirmed experiment:
Western Blot, 2.Bioactivity assays: Cell proliferation, Migration & invasion, Flow
cytometry, Confocal 3t £ PHIERBEHRCERE "2 AR T TP
oy A TRaERE R ) FEE OB OCEREMRABBAEIMARSR
BOgE ATERBRIIROTE  EHSwBERANTBEAR B L8 0H
A RER - SBBGHEEHGT - 4 - FRATERLUFEME -

ERAEREIEEIEAALEY  AFBNTNERHE - FHRRNEHES
HEENTER - FHRNTHACLKENEBATENY - FRARNETRABTY
RRARHERRAMB ~ FHENBEHRLB TRE S oAt ool - At ¥
BREF - REFBERABMEBIEM ZBEM - A& e L3RG - K5
HeRHH LRGE - AAH L BRBT IRV EREIYA 80-90KHBEHE -
7t workshop RS EEZERALE > N UM N ETEHLF 5 H & 90%IEH
AERBEZ NS AXGRETRIAE BHHUBETRIBGH 9064 LI
FHERBEZ I -

AztEI THit ) & Tworkshop , A EITTRBEARNBMARAAMALZ

B REMAELSTRE - ARARESELR > #iTuAMasH AR - F
BREH RSO RGRERTE  UHETERBMIRGTRE - FEREELEB
BELMBREMBWE ARATHEKFRMBREHZ I - ATEFEZA
FHBIRE  RTAELBLERERITIN N LELAADLERTRERY
e RRARMAEAMRRR - HARE - RERE - RBRE - TEXE - Y
ARE-URPEXRSE TARFTEBRAA LI IAANEHLONT BT S
FRAKRELR  BIRSFTREAS - £AAHGXILE 95 £ 105208

BAILBASIT3 AR -2 B 81 Ak > 483 254 AR 10 A 21 At
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BAS 198 AR ~BBBEMT2AR > B3t 270 AR - 22 B 5HoH A £
KRB REE 243% ~ R4 15.6% - KERL 4 36.5% AR E 3.4%  BURE
£ 06.1% R (R 65,8 6F) 2.3%  HF 2 BHIE 4.2% Bk B 6.5% £ & 1.1%° Workshop
S AB B2 N SBBE G oA A FRRAE 3% KREWRELL 4% AR
B 1% Br(B66.867)3%  BE 1% 2 3% A+ XFE S oAtz 2
B964 10848 HBEA295AR 1058 HAEA38 AR RFEEZALIS
IR AMEBEEOIAHAL  PREMREN 17% ARE 25%  REINF AL
13% ~ AR AR 8% - iK%k 17% ~ 45 20% - 96 % 9 A 18-21 A workshop °
Workshop I %8B 36 A=k ' 3R%|%# 32 A=R; Workshop IT kB 33 AR #RE|
S8 29 AR-SMEEEHNA A HED 6% 24 8% ERALTHEM 11%-
BRARR O TREZBE @ PRSBMANEEZ@s AR TAEA
DA 4 Ep K @ 82 workshop 3 &M% > ARG EFEFHUKRM I NS BEF IS
VWRENEEERGAEH LTARRFTREARNBARSLL - ARKPEE
EHEREE REFPBERARMCEHPL TAHEALBRENS EXFTEH
2R BRFITBEANBABSLY  FEHBEHKFTELELARBAMAR
HPFTE B



95 £ R

Workshop 1 $#2 workshop 2 &) g R R84

Workshop 1) : .35 % B & ) 48 M #4F workshop (£ 3t B2 K Sl F 4
H# 7 PR SRR S5 6T 1) Bh)

Day 1

Lab introduction

RNA preparation

DNA probe preparation

Drug-treatment for reporter-harboring cells
Prehybridization

Array Hybridization

Day 2

Reporter Assay

Array analysis



Inflammatory Cytokines & i
Receptors Oligo-Array et

. .
IR
- §
. a

=> 113 key genes involved in the inflammatory response

Low-density arrays (2.5x3.8cm)
Gene-specific oligonucleotides (25 to 80 nucteotides)

Nylon membrane, non-contact printing
Low cost; No special equipment required

L0

ARy UBEB/ RO TFIHATM/CILRP AP

TRARRER

-Stepl Treatment macrophage cells with Chinese herbs

% Start with Amplity »:A:;l;
-Step2 Total RNA extraction gm?m CEE L5
Step3 Preparation of labeled cRNA po- o SR ¢ 063
-Step4 Hybridization with array e e BT

-Step5 Washing and signal development i"’fmiu‘fg% %

—

-Stepb Image acquisition

Groug 1 Group 3 Croup 3 Greup 4
Step7 Data analysis
i
"".::' *2 " "liﬂ‘n
A 4 ciannet

by MER/ RS TFLRRAAM /LR A
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Cell-based in vitro drug screening
on gene promoter activity

= High Through-Put Screening Assays
Cell-based assay

ligand .ngand
ot 7 receptor
a - . B
Assay fi .= mRNA F ]
product activity / repdrteg promoter )2 . o i Reporter plasmids
recep!

respohsive

ynt

iNOS promoter

G-CSF promoter

GRE responsive element
NF-kB responsive element

Selection marker

REY HER/ BLTLBHATN/EALRT LY

BRI AS

Reporter plasmid -transfected cells
grown in 96-well plates

| Treated with various

compounds
| 24nr
Reporter-Luciferase
B activity analysis
g - T T TR e
i o -
i
4 ',‘\“\H" = :'r e
§» ,:-1“5 < J()
,,,,,,, '/‘/ - . ,/ ,.’ 'd — B

ARy MR/ RO TIHALN/EARS AR
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Workshop 2: @ HB/AME N2 4E MWD (BT RAERALAHRAKBLEGT
MEMRERAFHZARAEF G EREWB)

REREPRERIEKER  FLEARFTERUTN G TIREE -

Day 3

Part I: Proteomics (I)

FOAMENB (PHRALH RRKBFKZTRE)

K W 1E(—) : IPG-IEF ¥ %4k 1k

Part II: Bioinformatics

EFOAHMEAMENS (BREME REFXGETRE)
K 542 4E(=) : Bioinformatics & ##E1F

Day 4

Part I11: Proteomics (1I)

EFOEBE2ETRBERY L (PHRARAICHRKEHIKTRE)
K 5% 4%E1E(=) * SDS-PAGE % 5421

B 5% 46 (w) © In gel digestion & 5% 4E (1)

FHFF  FERERANAR @B X Z 2 HEMERART (PHARIREILARK S
HIXTWE)

Day 5
K542 1E(R) : In gel digestion ¥ B3 /£ (11)

TRFEGY) B H S WETTMIRE

~

EHBESHRBNBERE (BREAHZRTFEGTRE)
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"HAEAEARE - ZOIRSE - SRAERAFH PERZIHER
# 1M , Workshop & RR%A

1. Workshop-I : Genomics and Glycomics study

1) Microarray analysis: Agilent rat oligo microarray
2) Confirmed experiment: RT-PCR & Real-time PCR

3) Glycan array analysis

2. Workshop-II : Proteomics and bioactivity study
1) Proteomic analysis: 2D-gel, MALDI-TOF MS
2) Bioinformatic analysis: GeneSpring A& Ingunity
3) Bioactivity screening:
a.Flow cytometry
b.Intracellular ROS analysis
c.Cell viability assay

3. 2% PR RMEZE K E "TRNAIcore laboratory ;| ~ " & & F 8845 w%Hk | -
HERBBOCTRBTABBAES VT HIGRERT Y » AT ERBHTI
HFE EHENERIERENTRELEARBSAMOARER -
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Outline

Potential compounds from natural products
protect PC12 cells by 6-OHDA-Induced Neurotoxicity

Cells viability assay by Agilent Rat
WST-8 Island microarray
I
Intracellular ROS Q-RT-PCR
analysis

double-labeled flow cytometry

—1 2D Proteomics Technology

Annexin V-FITC/PI B ]

Different presentation

‘tv {_}gi?r

-
)
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Proteins Mapped to Known Rat Coat Color Genes




Gene Expression Result

2 3

sample : 1. Control
2. 6-OHDA 175 uM
3. 6-OHDA 175 uM and D 100 uM
4. 6-OHDA 175 uM and N 100 M
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2D PAGE data of IEF- 65 kvh
pH
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2D PAGE data of IEF- 55 kvh
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2D PAGE data of IEF- 60 kvh
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6-OHDA (175 pM)
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2D PAGE data of |IEF- 55 kvh
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2D PAGE data of IEF- 55 kvh
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2D PAGE data of IEF- 80 kvh
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2D PAGE data of IEF- 60 kvh
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2D PAGE data of IEF- 65 kvh
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2D PAGE data of IEF- 65 kvh
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2D PAGE data of IEF- 65 kvh

3 4 5 55 6 78 910
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-
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6-OHDA+D (175 M)
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"RAOREMPE (genomics) RAHFEM (bioactivity) BEX I
b ¥ 82 B4R | Workshop & R 3R 9

Workshop-I : Genomics study

1. Microarray analysis: miRNA microarray

2. Confirmed experiment: RT-PCR & Real-time PCR

Workshop-II : Bioactivity study (GE## A & B 27X %)
(A) &7
(1) Western Blot § 5
(2) Cell proliferation ~ migration & invasion & &
(3) Flow cytometry #&4F
(B) %7
(1) Western Blot & &
(2) Confocal % &%
(3) Flow cytometry 4% 4

3. 4P mEECERE T4 ARBHEBOREP S ~ THREERE
SR AR CEREFAMBAE S BRSGBREARTY AT
REHINROFT S LB ERN PR ELARNB LM RER -



' QOutline

..‘ l‘“‘ "‘ = .,_ : - - -
L,‘; N EORGE To find an active component to anticancer

[C4 J-),.Ifi- 1
’ 1'”’4?_?.*\
Cells proliferation Q-RT-PCR
by WST-8 (2A) (P53, CCNB1)
Confocal microscopy Western Blotting
(2B) (Caspase-3, 6, 7, 8)
Pl-labeled Migration &
flow cytometry Invasion (2A)

Results Mapped to Known anticancer activities

20



Name Crossing Point
Number
5-1 1 CCNBEI-C 2013
52 2 CCNBEl4h 2155
53 3 CCNBl6h 2547
54 4 CCNBI-12h | 1927
2-1 5 GAPDHC 192
22 6 GAPDH4h 1878
23 7 GAPDH-6h 1793
24 8 GAPDH-12h | 1794
HRoM:
AACT <14 B & Mig¥pd|~i% 2k £

21

Cell migration/invasion in vitro

‘Wound-healing assay Transwell

Control(TPA) Compound B

F’g Priv
i i
ey e

§ 7 4 i Control 3 % 8§ &% invasiond, &
t‘)i‘]:ﬂ&ﬂhtl’-‘)ﬂ (b sk B Ak T R 4 & Sttranswell)

BN ¢ AL @40 nbulin KRR A 269 nbulin
Litasshalir - EL 0 4 LB RS A
DAPl frimmusidy s R
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B BRRd

Bt

1. FIARERTLEAHNASEBYRHRDE  KLGAHERFETEY
BEamA -

2. oA ESH F M FTRT TR AT » ABAHR -

Workshop

l. AFE% Workshop A1 A FZ LA FEEHRHUPLARE SFARBRYE -
X mE  MELR  HHREGERRES

i HE % % Bt workshop A A & SR/ AZHAEE -

A3 EF e-mail address °

5. siRNA, miRNA W 84 KR » HABRENFHLREM

3 ho 25 B AR & A 2o R MR BN 48 LB A8 ARk o

7. 3RAZ M B A paper FA K 548 E4F -

= S

=

)

AR ERRITEA AT P BEL B € 3t E %K CCMPIS-RD-209 # ##

SEEB o EATTIFLVER T AR AT EECH o B
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10.

11.

HERE 2005 A+ZFREEMARNERRELRCETBEMBRATE TR
MAEAEPRELZB G -

HESR 2005 A+ OEFEPBERTHEARBE THIBH R L% THRA
AEFBREZEE -

MEE 2005 PREFFANES  THEHLEFEELE S -

HEMR 2005 68 FREHRRESARR TR RELATREEZE € -
PEAE 2005 ¥ BB AR BH KR EALCH AT R DVD 8 E(—) 0 ATEIRM
AP BELAG -

HRERZ BB -FE2F 2007 FPREAFZYIV FEZARBARRAEALC
HMNR()AETERERS  THRBETRELZE® -

HEE 2007 R+EEEPREARTERRRE FPRAXBERS  TEIRE
EEFTBRRERE® -

HER 2007 2R P BEBLBATAHEAREEEHACHE  ITHRHAEFE
TRELA G -

HEAE 2007 P REBERL 254 (L 1~6M) THFBELEEFRELE @ -
HER -REB - F2F 2008 P B EARABARAREB CBMIR (=) ##
TeRAEG  THRHEEZFTRELZE & -
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