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Sung-Hyun Ryu', Kyung-Min Lee', Bong-Hyo Lee', Seong-Chul Lim',
Tae-Young Jung' Jung-Chul Seo'

1Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Daegu Haany University
Abstract

Objectives : It has long been known about the osteogenic effect of CPC-HAS(cervi parvum cornu
herbal-acupuncture solution) on bone tissues. However, it has not been determined the effect of
CPC-HAS on cancer cells. The purpose of this study is to screen the CPC-HAS mediated differentially
expressed genes _in cancer cells such as SNU484 gastric cancer cell lines. Oligonucleotide microarray
approache was employed to screen the differential expression genes.

Methods : CPC-HAS was prepared by boiling and stored at -70C until use. Cells were freated
with various concentrations of CPC-HAS (0.1, 0.5, 1.5, 10, 20 mg/m¢) for 24 h. Cell toxicity was tested
by MTT assay. To screen the differentially expressed genes in cancer cells, cells were treated with 1.5
mg/mf of CPC-HAS. For oligonucleotide microarray assay, total RNA was used for gene expression
analysis using oligonucleotide Genechip(Human genome U133 Plus 2.0., Affimatrix Co.).

Results : It has no cytotoxic effects on SNU484 cell in all concentrations(0.1, 0.5, 1.5, 10, 20 mg/
md). In oligonucleotide microarray assay, in SNU484 cells, the number of more than twofold
up-regulated genes was 5 while, the number of more than twofold down-regulated genes was 10.

Conclusions : This study showed the screening of CPC-HAS mediated differentially regulated
genes using combined approaches of oligonucleotide microarray. The screened genes will be used for
the better understanding of the therapeutic effects of CPC-HAS on cancer fields.

Key words : oligonucleotide microarray, CPC-HAS, gene expression, SNU484
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{GibcoBRL, U.S.A.)¢] FBS(fetal bovine se-
rum)(GibcoBRL, U.S.A) 10%S H7tatel AHE
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23}7] 12417t Aof ¥EEBS serumo] = &
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5) Oligonucleotide chip 44
(1) Ay
Total RNAS & 5'79) yiat go] Hels
Atk cDNA 342 total RNA 10 pyg& 71A2

3tod superscript reagent(Invitrogen, U.S.A)E
Agato] pastgth BHEojA (DNAS 43S

AxHozg Hy] 23937 bictin-labeled
cRNA+= BioArray HighYield RNA tran-

scription labeling kit(Enzo Diagnostics, Farm—
ingdale, NY, US. A)E AM&-35}4] in vitro AA}
Hog whEQY 9E biotinylated cRNAL:
RNeasy minikit(Qiagen, Valencia, CA, U.S.A.)
22 cleandtal %2 =3 5}9ct Biotinylated
cRNA 20 ugE 94°C &M (200mM tris-ace-
tate(pH 8.1), 500KOAc, and 150 MgOAc) 259
3BE Fol oF 50 nucleotides 7|82 TEY
th. Hybrid &2 15 pgol 24 zAw
cRNA¢®} Eukaryotic Hybridization controls(3
& cRNAS} oligonucleotide B2 ZFH & o] 9]
ou] ol= EiEMSt Human Affymetrix chip
(Human genome U133 Plus 2.0)0]] 45°Co] 4] 16
Azt %9t Genechip Hybridization Oven
640(Affymetrix, U.S.A.)S ©]83l9 hybrid-
izationAlFt}. 71 &oj chip& Genechip Fluidi-
cs Station 400(Affymetrix, US.A)SE Jow-
stringency buffer(6xstandard saline phosphate
9 EDTA, 0.01% Tween 20,0.005% antifoam)

- oIME - HEH - MEH

[=R=N—} o=

o A1 10cycle(two mixes per cycle)2 A& &
high-stringency buffer(100N-morpholinoetha—
nesulfonic acid, 0.1 NaCl, ¥ 0.01% Tween 20)
o] Al 4cycle2 A|&5}al streptavidin phycoery-
thrine 2 HAs}gict. o] 27 o] o]oA normal
goat IgG¢} biotinylated mouse antistreptavidin
antibody 2 ¥F-8-A] 7)1 thA] streptavidin phy-
coerythrin®. 2 JA35}1Rc}.

(2 doEy

Chip-2 Hewlett Packard Gene Array Scan-
ner(Affymetrix, Santa Clara, CA, US.A)® A
Asct. AZPr= 1509 FEARjo] 3o
£k MAS(MicroArray Suite) version
5.0& ol&sto] athgrel +ASEY 7HEEA
%2 HlolEQl “Signal’gf-2 AAMAS |0
“Detection” calls2 v} A =] 5A9] 9
LR 42"S Yu|trt. “Detection”
calls= £4(P), Zo(A) ¥ FAAME FE5
B2L “Detection p-value’E A A|

Hw 7+ zFolAe] wde MAS version 50

&
ir 2 rlo o

Control 0.1 0.5 1.5 10 20
(mg/mt)

Effects of CPC-HAS on SNU484 cell
proliferation.

It has no cytotoxic effects on SNU484 cell
in all concentrations(0.1, 0.5, 1.5, 10, 20 mg/
mf).

CPC-HAS ; Cervi parvum cormu Herbal-
acupuncture Solution.

Fig. 1.
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Table 1. Increased Genes after Treatment with CPC-HAS in SNU484.

Signal Log Ratio Descriptions
4.7 NM_000059.1 BRCA2
2.6 AK023376.1 polycystic kidney disease 1
22 Al193744  alpha-1 (VI) collagen

AW149492  golgi SNAP receptor complex member 2
2 BG330541  polymerase (RNA) III (DNA directed) (155kD)
1.8 AF005068.1 breast and ovarian cancer susceptibility protein splice variant (BRCA1)
1.7 AAS585152  deoxynucleotidyltransferase (DNTT)
1.6 AA777793  xylulokinase (H. influenzae) homolog
1.6 AW256031 gastric protein ZA31P
1.6 BC029919.1 similar to SLIT-ROBO Rho GTPase-activating protein 1
1.6 US5186.1  oral cancer candidate gene mRNA, clone T6
1.5 NM_016341.1 pancreas-enriched phospholipase C (LOC51196)
1.5 B014766.1 DERPI12 (dermal papilla derived protein 12)

CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution.

ZEIAWS olgstpon, HESHE F3ld
“Signal Log-Ratio”7} A= ol #EiD),
ol okst #iMID), #A (D) vkt A (MD) 2
W3l P23(NC)eg EFHdch Zhzhe] o=
“Change p-value”= AAHW, o3 nE ¥
A& g o)El: microarray data® 43rfsl=1d|
Arg-st et Affymetrixiitol 4 12 MAS ver-
o]-g-3t 4t

sion 5.0 softwareE

m s #®&

1. MTT assay

BEHESH A2 § 2447+ Ml EiEe
AHEHE, 05mg/m A 25)2 #IHe] #inxl
913, 15, 10, 20mg/meol A= BHEAEET} v) m3}to)
Hile #ot HbstAou FES Aol glodct
(Fig. 2).

2. Oligonucleotide chip 4#f

H Ao AMgE GEEF chip® Human

Genome U133 Plus 2.00.& chip 9o &
¥} 5467678 0) aa@% =L 40,0007 71 A
Ax|o] gk, Ml HiE AFolA v E FHitol
A FEHEF S oFas SE3] vehd 5 Q)
= A5 mg/m)3} 2FOR o] ST

sric

probe

1) %580l 1Bhne EEF

Fg8H0) 2u)] o4} #B|ime &M= BRCA2
(GB No. NM_000059.1), PKD(polycystic kid-
ney disease) 1(GB No. AK023376.1), « ~1 (VD)
collagen(GB No. AI193744) 5 57131, o] 9
o= BRCAI(GB No. AF005068.1), oral cancer
candidate gene mMRNA(GB No. U55186.1),
gastric protein ZA3IP(GB No. AW256031) %
o] #HRo| #m= ek

o] & gy BiBi=+< E{¥§¥E+ BRCA2
(GB No. NM_ 000059.1), BRCAI(GB No.
AF005068.1) 9 oral cancer candidate gene
mRNA(GB No. Ub5186.1) 5°] icH(Table 1,
Fig. 3-1).
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NM_000059.1
AK023376.1
A193744
AW149492
BG330541

AF005068.1

AA585152

AA777793

AW256031

BC029919.1

U55186.1

NM_016341.1

B014766.1

Fig. 3-1. CPC-HAS increased their gene expression in SNU484.
Each bar indicates fold increase as shown in Table 3. X-axis indicates fold increase of
CPC-HAS compared to control and Y-axis indicates genebank numbers.
CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution

8C041888.1

4 222957 .1
BC004490.1
NM_015715.1
BF058828

{4 NM_012410.1
NM _004418.2
ALS13917
NM_005165.1
BE8926928

AYO009108.1

Fig. 3-2. CPC-HAS decreased their gene expression in SNU484. Each bar indicates fold decrease
as shown in Table 4. X~ axis indicates fold decrease of CPC~-HAS compared to control
and Y-axis indicates genebank numbers.

CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution

2) BEHo| RA T BEEF No. BC041888.1), myosin I homologue(GB No.
Z22957.1), neogenin (chicken) homolog 1(GB No.
BROGSS28) 5 1070432, o] FolAl Meehtol %5t
L AL group I secreted phospholipase A2(GB
No. NM_015715.1), dual specificity phosphatase
2(GB No. NM_004418.2), aldolase C(GB No.

Bago] 2v] o)A Wi SEEF= group I se-
creted phospholipase A2(GB No. NM_015715.1),
dual specificity phosphatase 2(GB No. NM_
004418.2), aldolase C(GB No. NM_005165.1),
similar to rab6 GTPase activating protein(GB
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Table 2. Decreased Genes after Treatment with CPC-HAS in SNU484.

Sigﬁzlﬁg“(’g Descriptions
45 BC041888.1  Similar to rab6 GTPase activating protein (GAP and centrosome-associated)
4.2 7229571 myosin I homologue
-3.9 BC004490.1 v-fos FBJ murine osteosarcoma viral oncogene homolog
-3.1 NM_015715.1 Group 1II secreted phospholipase A2 (GIII-SPLA2)
-3 BF058828 neogenin (chicken) homoiog 1
-2.8 NM 012410.1 type I transmembrane receptor (seizure-relatedprotein)
-2.6 NM_004418.2 dual specificity phosphatase 2 (DUSP2)
-2.5 AL513917 Solute carrier family 16 (monocarboxylic acid transporters), member 3
223 NM _005165.1 aldolase C, fructose-bisphosphate
-2.2 BE892698  Cosmid
-1.6 AY009108.1 lactate dehydrogenase A

CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution.

NM_005165.1), lactate dehydrogenase A(GB No.

AY009108.1) 5-°] A tHTable 2, Fig. 3-2).
N. £ %
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FEE SRS O] 23 Ml A S 57k
Wy 71Heg HEsly] $15te cDNA mi-
croarray & Al&staict

BHEFHS A2st 49 BE Mgk A
BERol smwE BT BRCA2(GB No.
NM_000059.1), PKD 1(GB No. AK023376.1),
-1 (VD) collagen(GB No. AI193744) = 5712
fEsat By EET= BRCA2(GB  No.
NM_000059.1), BRCA1(GB No. AF005068.1) 2
oral cancer candidate gene mRNA(GB No.
U5b186.1) 5o ek 1 9] #EET2= PKD
1(GB No. AK023376.1), @ -1 (VI) collagen(GB
No. Al193744), 2 gastric protein ZA31P(GB
No. AW256031) &°] At

BRCA1/29] #EF WIS 7R Abgol
polycyclic aromatic hydrocarbons®} 78 DNA
EFE THAE ¢ e SEE k&0 2 9
FHe] WAVMEIL Fobh?. o= BRCA

O

1/29] 27240 #ggel A7 A AS A

0%

HEs} ol e ouldch v A
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H® SEEHT wolst ¢l BRCA19]
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PKD 1 &4+ o¥d A&
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phospholipase A2(GB No. NM_015715.1), dual
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