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Objective : Bone homeostasis is maintained by balance of bone formation and resorption. Therefore, bone related
diseases arose by disturbance of this balance between osteoblast and osteoclast activities. To develop a successful
screening system the therapeutic components based on oriental medicine is essential to set up systematic approach
for that purpose. The purpose of this study is to know the gene expression using cDNA microarray assay.

Methods : Cervi Pantotricthum Cornu Herbal-acupuncture extract was prepared by boiling. Human osteo~
sarcoma cells(HOS) were treated with Cervi Pantotricuhum Cornu Herbal acupuncture solution. Then mRNA was
extracted and ¢cDNA microarray assay was performed.

Results - Human osteosarcoma cells(HOS) treated with Cervi Pantotricuhum Cornu Herbal-acupuncture solu-
tion{500ug/nt) showed that thioredoxin, TAFII3]1 and two novel genes were increased. However many genes
decreased their expression by Cervi Pantotricuhum Cornu Herbal-acupuncture.
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Pantotricuhum Cornu Herbal—acupuncture.

Conclusions : This type of approach will give a good chance to explore the favorable effects of Cervi
Pantotricuhum Cornu Herbal—acupuncture. Further study is needed for investigating the effect of Cervi

Key words : Cervi Pantotricuhum Cornu, Herbal Acupuncture, Gene Expression, cDNA Microarray Assay
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remodeling) @& F3lo] I fEHEKE A
B} £ HRE gA7IFEH AFste] 240] s
sof JAo] Bus FFA77HA] A&d. o] A7
= BFMARY gFo= A% FWRel BEMR
502 Q% FRMET B gA He Aot
B BERE olb] 4%e] Bd ¥ odd & A
AL TA] AMER BE dXHe 3HS @3,
BHERES} WEMEES &S ol 84 48L& F
go] I Fdol A8 ol2d VAL & iz
4] (bone remodeling unit) 2= FAF-9oA Ao
=g, a4 Avtdog 9EE v|XE systemic
factorsSE 288 d48L ),

HZ HFEWRY E7A BEH tEY BER
of B BETECl EES £ES sh= A0 ¢4
AL 3, ol2% BEFES AEMEC] BERE A
gAZAY 7FeAdS wolT ok wER AZHAE
ZRAE7} B AR KA 2L
43 o8 i) @] PP Ao otEH,
s x4 g uigoz 7 A dF A8 7}
% EFY AAZA AL vH £abE 2%
o 2% AT Aoz YUY, o|F Hsj] 4
F A% T+ oA o] Bad A4 2dS g

&1, Yol 1 2z Fuz e EAES HA
3 0E W dohdo] #FHoz Aud E3
o] HEES HH-FEE F U AAS %3E 0|
B5Holt,

Foll et FEZE FHAEY Y, B2 Sl
ge His7h Ao B FHA dojuke o
B RETY B B S FEWENQ R} vl
g Aot} olo] k= MEM-BHE- BHEE
9 FES AUL Y= BEOZ BEKS WE F,
B BB AR ORET BE g v pEe ¢
o}E 112} DNA chipg Fifiste] HRS LREE 84
s ol

I.% &

1. BEEERS A%

BEH 80go] &K 700mE Y& the, 80CIA
AT T BpEE St Hhit¥ WS rotary eva-
poratorolX HE BFESIATH. BiEY RES W
BiRetn wagaielA 2443 ol sl BAZ
ghEo], ABE AR wivit} 500u/mE bufferd]
=o] PEHEIY EAsA

%
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TCC Co., USA)E (MBS, &S 10% fetal
bovine serum(FBS)(Gibco, Gland Island, NY,
USA), penicillin(100U/m) 2 streptomycin(100
pg/md) o] BA Y dulbecco's modified eagle media
(DMEM) uiz)e] 5% 105cell/mt HA F3d 5%
CO; A7} f-A15%= 37°C incubatorolAl 353
th AEEGY EEEE mbns B 59 %
H &84 B3-S Q48R FAste AAR ¥
250102) A3 A& M X H7l5t] 0.5mg/mé BEET}
A Qo MR B AR Bk o BAR
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g3t

3. cDNA microarray $4F

2 AdolME ARt st ddetgie]
A AZ$ Alge} DNA 3K chipg o] &35, °]
£ 23 71&sa o gk Z1FAE 3%
230] BH3T & 3,000%2] cDNAE d¥o=
C6 amine modified T3(5'-AATTAACCCTCACT
AAAGGG-3") primer & C6 amine modified T7
(5'-GTAATACGACTTCACTATAGGGC-3") pri-
merE ©]43}9 polymerase chain reaction(PCR)
& A3 F sodium acetate®} ethanolS H7}3t
o] PCR product® 3, 42711 dAF9] 3x
standard saline citrate(SSC)°ll %%{tt. PCR 24
€ 0.2uM & primer, 2.5Utaq DNA polymerase
(promega), 0.2mM dNTPs{Amershan Pharmacia
Biotech, USA)& %o} 94TCe) 60%, 57Cel 90%
35 cycle Ed ¥ 72Co)A 1202 extensionA| 3
t}. o]€ amino—silane2. 2 FH¥ glass slide(CM
T—GAPSTM coated slides) (Corning Inc.) | Car-
tesian Co.9] PixSYS 5,500 arrayer® AM8-3tod
printd & oAz AFdellA AZART. 2F 0.2
% sodium dodecyl sulfate(SDS)Z 2¥3}, 5T
Z 287 A% ¥ 287 ¥ DNAE WAL #
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—-20Co) 2A17 ol F F, o]EE 4TlA 13,000
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(DEPC) 2 Mg S/l %3dth. 25 10% for-
mamide agarose geld] A7|YEAA 185 28S
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2) messenger RNA(mRNA) #lit
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kit(Qiagen, Germany)& ©]#3l9 mRNAE th3
3} o] Bk WA 250l %2 tRNAS
2504 binding buffer (OBB) €3} 304t Oligo—
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387 $o] 23 727t YAHA UEE A 1
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(OW2) €942 ¥ spin columnol] $A thA 44
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Z AL o AloM AxIY. FHRF 10uE
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1u£E #3}o] ultra violet(UV) spectrophotometer
(DU 530, Beckman) 2 && F33I%ich
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DeRiSi JL 590} 71&# Hikg At ¥sl
AHEI%T) 2ug9) mRNAT 2ug oligo—dTE HA
70T 1083t HA & F o] BAUh 7]
o} 2uf Superscript II reverse transcriptase (200
U/ek, Gibco, BRL), 3¢ 1mM fluorescent nucl-
eotide (Cy5—dUTP ; BEHK EE$ mRNA, Cy
3—dUTP ; HOS cell mRNA) (Amersham), 3 10
XdANTP mix(5mM dATP, dCTP, dGTP & 2mM
dTTP) 5& 718t 42TeA 1A FAHAA 7]
1.5M sodium hydroxide 1x£9} 30mM EDTA 1ué
£ ol 65ColA 1083 Aty wg& FAA
Zch. RFEHS Microcon 30(Milipore) & ARE-3]A]
$%A7]12 Cy3—probe$} Cy5—probed &3 ¥
3XSSC, 0.1% SDS, 0.5mg/mf yeast tRNA, 0.5mg/
mé poly A blocker?} HA 3t

6. Microarray Hybridization

AF49) 3K chip slide® 10mg/mé bovine serum
albumine (BSA), 3.5XSSC, 0.1% SDS &%) ¥
o] 50C|4 20¥ 7t prehybridization® ¥ &K
9} isopropanolel &AM UZ K3t 500rpmelA

5% 4EE 8 slideE AZAA

#ff¥ probed 99CelA 287 Holn FA €
A 2a)ste] Algte] 3K chip slided] A3 3 cover
slide® ©o] hybridization cassete(Corning Inc.)
o] 50CelA 16~20A|7t hybridization ¥ slide®
oA 0.1xSSC/0.1% SDSe ¥, 0.1xSSC
of T Kgkdtxz HA 500rpmelA 587 A%
28l slideE AZAIZTH

7. Scanning®} 44

Laser confocal microscope®] B9 scanarray
4,000(GS! Lumonics)S f#RI3to] Cy39} Cy59
A7 Ay g% Add FHEFLAE WESty
Quantarray software(GS| Lumonics)& ©] g3}
Zt o|n|A & SR AHTet BEFH FEA X
(Cy5/Cy3 ratio, red9} green? intensity ratio ; R
/G ratio) & HRESNATE HERE &£ arrayel 9
£ housekeeping gene?! #-—actin® glyceralde-
hyde—3—phosphate—dehydrogenase (GAPDH) &
FIpsty BA3ATY.

. RERRAR

DNA chip #R BEF AA R/G ratiod 57}
#H24 0.06904 H1 2.0622 YeldticFig. 1, Fig.
2>, EFASET BESEER SREgAA Bk
28 o3 (R/G ratio=2) ®ing EETE 2F 37}
AR, oF e ¢8R EEFol2 YA 27=
N2e BETACH, A 2ujel 71AA #MER/G
ratio21.97) % BETE 17171 LU} w4 EEE
B EEHSEER SRR RRRol 2 oY
BABR/G ratio<0.5) BETFE ZF 22742
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Fig. 1. Scatter plot of microaarray test.

All elements exhibiting a minimum level of expres-
sion of intensity of >2,500 fluorescent units(on a scale
of 0~65,500 fluorescent units). Three cDNA elements
were up—regulated(=>2.0) and about 200 elements were
down—regulated(<0.5) after treatment with Cervi Pan-
totricuhum Cormnu Herbal —acupuncture solution(red
spots).

o, o]F W< EEFIF 4 EETFEOINU B’
H#Egn ez #me gHT 5 €2 2L th-
ioredoxino|t}. EOE #EFEE transcription
factor TFIID-TAFII312A4 ¢ 28} #m=ick
<Fig. 1, Table 1>, #Bm¥ #HEF F databaseo] &
A A & 27 BEFE oFF F7IMYol B1
g2 o2 M2 & EETHTKFig 3.

V. % %
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T e DAL B S 4t e B W
#A7|H ol & BAfEet 3t Feo] HESH §E
7V gt B B 4:RKo] BESH Hed, of
T ol Bzl fie FellA A3k e £K

Table 1. Differentially Expressed Genes by Cervi Pantotricuhum Cornu Herbal—acupuncture Solution

Identification Clone loc afil())%t site Ratio Acclszs.lon
Increased
Thioredoxin K 0391 4 4 2 12 2.06 J 04026
Unknown P 1845 4 4 14 7 2.02 -
Unknown M1185 3 4 5 2.01 -
TAF131 K 0410 4 4 2 13 1.97 21858
Decreased
Crystallin K 1387 4 2 4 1 0.06 $45630
Acyo—CoA oxidase B 0320 2 4 1 7 0.23 U 03254
Adducin 1 M 4350 2 2 6 3 0.24 NM 0011
Growth arrest specific protein K 0585 4 4 3 3 0.24 L 13720
Unknown B 1599 2 1 9 13 0.26 -
Insulin like growth factorll M 3929 4 1 510 0.28 X 07868
Prolyl 4—hydroxylase P 1203 3 2 712 0.29 D 49738
LDL receptor K 1453 1 1 3 14 0.3 AB 009462
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Figure 2. The microarray fluorescene image from a gene expression array tagged with Cy3(un-
treated control) and Cy5({treated with Cervi Pantotricuhum Cornu Herbal—acupuncture).

Confluent HOS cells were treated with Cervi Pantotricuhum Cornu Herbal —acupuncture solution(500ug/mé) for
24 hours in IMDM supplemented with 10% fetal bovine serum. Control cells were treated with the same media
without Cervi Pantotricthum Cornu Herbal—acupuncture solution.

The isolation of total RNA and mRNA, probe rabeling, prehybridization and scanning were performed as per
the manufacturer's instructions. In this image Cy3—dUTP-labeled cDNA is represent as a green signal, and
hybridization of Cy5—dUTP—labeled cDNA is represent as a red signal. Arrows indicate typical red signals, which
are considered to be highly expressed in Cervi Pantotricuhum Cornu Herbal—acupuncture solution.
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P1845-5

161 TTGTGCCATC TGCCCC

M1185-5

1 ATTGGAGTCA ACTCAATGTG CTCAAAGTAA GCGTGACGAG AGGATCTGGA
51 GCCGCTTCAG TCGCTCCCTG AAGAAAAGAA GAGTCGGGGA CCTCCTAGCC
101 AGTTACATTC CAGAGGATGA GNCGCTGATG CTTCGGGATG GACGCTTTGC

1 GAGGGCTGCA AGGTGGGAAG TGAAGTCAGT GCCTCAGTTG CTGCTITCTC
51 CTCTAAATCT TGGTCTCTTG TTTGGAAGTG ACTAACAGCA TTTTGG

Fig. 3. Nucleotide sequence 2 unknown genes.

Cervi Pantotricuhum Cornu Herbal—acupuncture solution increased their gene expression in this system.
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B HgeolA +3¥ cDNA microarray assays
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Thioredoxin A2{7}x] 27N 44 + A&
radical& ©8td HMLFAS $O2A E(LE
BN 5 Qs BEEDE ol: ol Mg
IR - AR S ERIRs fiEe] A HiEe
RS WSt E(LE BN fEHS RRd
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