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Table 1 Human genome project and its effect on

medicine
Human genome project and beyond :
Genome structures : sequence information
Comparative genomics : differetn species
Functional genomics : gene function
Proteomics : protein functions
Structural genomics : protein structure
Pharmacogenomics : drug action mechanism
Genome, genes and medicine
Genome sequence
1
Gene function
1
Disease association
s 1 N
Early diagnosis New drugs Better treatment
1 1 l
Predictive and Molecular medicine  Personalized

preventive medicine medicine

gene therapy

('genotyping) ,
( bioinformatics)

[3.4]
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Table 2 Traditional Chinese medicine ( herbal ’
medicine) )
NI H- Botanical drug definition : ’

1 . A clinically- validated pharmaceutical of plant origin : 2000 8 (

2 . Typically a multi- component composition derived from an ( ) ».
herbal medicine ;

3. Market to healthcare professionals ;

Table 3 Biochips and modernization of TCM
4. Labeled as drugs ; L. L. L.
5 Reimbursable . (standardization, modernization, globalization. . .)
Raw material < Quality control  — SNP chip
, ! ! !
150 10 % Active component <« Action mechanism <« ¢DNA microarray
’ ! ! !
, Botanical drugs Toxicity < c¢DNA microarray
WTO ' ' )

Drug discovery < HTS screening < Integrated LOC
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Figure 1  Gene expression profiling in multidrug resistant KB cells using cDNA
8l microarrays
4 Two KB cell lines ( KB3-1 and KB- V1) were purchased from the American type
culture collection. KB VI cell is a derivation of the MDR KB cell line obtained
by selection of KB3-1 with vinblastin. KB3-1 and KB VI cells were cultured in
4 DMEM media supple mented with 10 % heated inactivated fetal calf serum. The
Ml cDNA microarray arrays consisted of a total of 12,720 members, of which 2640
1-_. randomly picked from a Leukocyte library ( Research Genetics) and 10,080
¥ known genes and EST clones from incyte cloneset. PCR products from these
ll clones were prepared and spotted on glass slides . Fluorescently labeled ¢cDNA
with Cy3 or Cy5 ( Amersham Pharmacia) was synthesized from 50 ~ 100 pg of
] total RNA by oligo( dT)-primed polymerization using Super Script II reverse
. L il transcriptase ( Life Technologies, Inc.) as described previously. For each
KR3-1: Cod labelled, KB-VE: CySlabelled 115 dization the same reference RNA from KB3-1 and KB VI were used. One
labeled with the fluorescent dye Cy3 and the other with Cy5 . After purification ,
the two ¢cDNA pools were mixed and applied to the array in a hybridization mixture containing 3.5 x SSC, 0.3 % SDS
and 10 pg yeast tRNA . Hybridization took place under a glass coverslip in a humidified chamber at 65 C for 14 ~16 h.
The slides were washed, dried and scanned in ScanArray 4000 .
Average signal intensity and local background measurements were obtained for each spot on the array by using Quant Array
and Scanalyze softwares . Local background was subtracted from the value of each spot on the array. The two channels
were normalized with respect to the median values for the re maining set of the array . The Cy5/ Cy3 flurescence ratios and
log,, transformed ratios were calculated from the normalized values .
Upreguated genes in KB V1 : Clusterin ( comple ment lysis inhibitor) glycoprotein hormones , alpha polypeptide
nuclear body protein Spl 40 serum/glucocorticoid regulated kinase . Homo sapiens peptidylprolylisomerase B inhibitor of
DNA binding 1 , dominant negative helix-loop-helix protein. Fukutin inducible poly( A)-binding protein enolase 3,
( beta, muscle) . Phosphatase and tensin homolog .
Down regulated genes : Dual specificity phosphatase 11 bladder cancer related protein (10 ku) alkaline phosphatase ,
placental ( Regan isozyme) , glycyl-tRNA synthetase , dihydrofolate reductase , ribosomal protein LI5, dual specificity
phosphatase 11 , KIAA0450 gene product, bladder cancer related protein (10 ku) , alkaline phosphatase , placental
( Reganisazyme) , glycyl-tRNA synthetase , dihydrofolate reductase , ESTs interferon, alpha 2, ribosomal protein L15
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Figure 2 Gene expression profiling of human promyelocytic leuke mia HI-60 cell treated with Ajoene

Provided by National Laboratories of National and Biomimetic Drug, Beijing University . The final concentration in the
experiment was 10 mmol* L™' . 2400 genes were amplified with the polymerase chain reaction ( PCR) from human
leukocyte library ( Clontech) and arrayed on the poly-I-lysine coated glass slides using SPBIO ( Hitachi) .

Cultured HI-60 cells were harvested and dissolved with TRIZOL reagent ( Gibcol BRL) . Total RNA was isolated
according to the manufacturer’ s protocol . Same amount (50 pg) of total RNA from control or treated group were reverse
transcripted to cDNA using SuperScript II reverse transcriptase . Fluorescent dyes Cy3 and Cy5 labeled dUTP ( Amersham
Pharmacia) were incorporated into the cDNA respectively . The two cDNA pools were mixed and applied to the array in a
hybridization mixture containing 3.5 x sodium chloride-sodium citrate ( SSC) , 0.3 % sodium dodecyl sulfate ( SDS) and
10 pg yeast tRNA. Hybridization took place under a glass coverslip in a humidified chamber in a 65 C Hybrization
Chamber for 14 ~ 16 h. The slides were then washed, dried and microarray images from two color fluorescence
hybridization were scanned by using ScanArray 4000 . The scan images were analyzed using software ScanAlyze ( Standford
University)
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Figure 3 Image shows the hybridization results of 4
species of Fritillaria

A. F. przeunlskia . ( Jianbei) ; B. F. ussunensis; C.
F . unibracteata ( Songbei) ; D. Frtillaria cirrhosa .
Genomic DNA was extracted and the resulting pellet was
dissolved in Triss EDTA buffer. The primers used for
amplification of 26S rRNA gene for Vanous species of
Fritillaria were Nnc2652 forward primer (5 GAG TCG
GGT TGT TTG GGA 3’ ) and 950rev reverse primer (5 -
GCT ATC CTG AGG GAA ACT TC) . A 50 yL PCR
reaction mixture consisted of 10 pL 10x PCR reaction
buffer, 1 uL each of 10 mmol*L ' stock dNTPs, 5 uL
forward and reverse primers and 5 unit of AmpliTaq
polymerase ( PE Applied Biosystems) . 50 ng genomic
DNA was used as a template for the PCR reaction. The
PCR condition was follows : an initial 5 min at 94 °C
followed by denaturing at 94 C for | min, annealing at
55°C for 1 min, elongation at 72 'C for 2 min with 30
cycles and final extension for 5 min at 72 C . DNAs were
then purified by QIAquick PCR purification kit
( QTAGEN) .

A mixture contains 31.25 ng of PCR products, 100
mmol* L™ Tris, pH 9.5, 4 mmol* L' Me(Cl, , 1
mmol* L™ TAMRA-labeled ddATP and ddCTP, 2 units
of DNA polymerase and 1 mmol* L' primer mix
containing prlmers F5-6 (5 TTC GGA TGG ATT TGA
GTA AG-3 ), F6 (5'-TGC AAA TCG ATC GTC G3),
F7 (5'-CCG GTC AAA GGC CT3), K (5'-TGA AAG
GGA AGC ACT GG3') , FI-2-9-10 (5- TTT GAA AAG
AGA GTC AAA GAG TG3') and FRIT (5'-GAA ACA
CGG ACC AAG G 3 ) in10 mmol® L' Tris solution , pH
9.5 . Cycling conditions consisted of 30 s denaturation at
96 C, followed by 30 s annealing at 50 C and 1 min
extension at 60 'C . All steps were repeated 30 times . The
fluorescence labeled mixtures were then used for
hybridization .

Six oligonucleotide probes with different length (14 - 23
nt) were designed to be comple mentary to their particular
amplicons . The probes are F5-6- CP (5 CTT ACT CAA
ATC CAT CCG AA3) , Fo-CP (5'- CGA CGA TCG ATT
TGC A3 ), F-Cp (5'- AGG CCT TTG ACC GG3) ,
F8-CP (5'-CCA GTG CTT CCC TTT CA3') and FRIF
CP (5'-CCT TGG TCC GTG TTT G3') . 2 uL of each of
200 mmol* L' capture probes was mixed with a
proprietary spotting solution and then printed on the poly-
lysine glass slide by an array printer ( SPBIO) .

5 pL of each PCR mixture was mixed with 0.5 pL of 12x
hybridization buffer (16x SSC and 0.2 mg* mL™" Salmon
sperm DNA) and 0.5 pL of 0.8 % SDS. Hybridizations
of DNA chips were performed by incubating these solutions
for 4 hours at 50 C . The slides were then washed
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