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Effect of Ginseng Radix Rubra Herbal-acupuncture Solution(GRR-HAS) on Gene Expression
in SNU484 carcinomar cells

Won Eun-ju - Lee Kyung-min - Lee Bong-hyo - Lim Seong-chul + Jung Tae-young - Seo Jung-chul
Department of Acupuncture & Moxibustion, College of Oriental Medicine, Daegu Haany University

Abstract

Objective : It has long been known about the anticancer effect of GRR-HAS, however, it has not been systemically determined the
differentially regulated genes by GRR-HAS in cancer cells. The purpose of this study is to screen the GRR-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 : GRR-HAS was prepared by boiling and stored at -70°C until use. Cells were treated with various concentrations of GRR-
HAS(0.1,05, 1.5, 10, 20mg/ nl ) for 24 h. Cell toxicity was tesied by MTT assay. To screen the differentially expressed genes in cancer cells,
cells were treated with 1.5mg/ml of GRR-HAS. For oligonucleotide microarray assay, total RNA was used for gene expression analysis
using ofigonucleotide Genechip (Human genome U133 Plus 2.0., Affimatrix Co.).

Results : It has no cytotoxic effects on both HepG2 and SNU484 cells in all concentrations(0.1, 0.5, 1.5, 10, 20mg/nl). In oligonucleotide
microarray assay, in SNU484 cells, the number of more than twofold up-regulated genes was 346. The number of more than twofold down-
regulated genes was 9.

Discussion : This study showed the comprehensive gene expression analysis using oligonucleotide microarray for the screening of GRR-
HAS mediated differentially regulated genes. These results will provide a better application of GRR-HAS in cancer field and drug target
development.

T(ey words : oligonucleotide microarray, CRR-HAS, gene expression, SNU484
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Fig. 1 Procedure of oligonucleotide chip assay.
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2. Oligonucleotide chip 434
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U133 Plus 2.02. 2 chip 9ol & probe #7} 54,6767 013
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#ERol 2u) o]} #INHE BT+ similar to
1011297A transferring receptor(GB No. N76327), similar to
suppressor of Ty 6 homolog(GB No. BC033074.1) ¥
myeloid cell leukemia sequence 1(GB No. BF594446) &
34671 S th(Table 1, Fig. 3-1).
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Fig. 2 Effects of GRR-HAS on SNU484 cell proliferation
*: Statistically significant value compared with control data. (* : P<0.05)
GRR-HAS ; Ginseng Radix Rubra Herbal-acupuncture Solution
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Table 1. Increased Genes after Treatment with GRR-HAS in SNU484

Signal Log Ratio Descriptions
7.2 N76327 similar to 1011297A transferring receptor
7.2 BC033074.1 similar to suppressor of Ty 6 homolog
53 BF594446 myeloid cell leukemia sequence 1 (BCL2-related)
52 BC014029.1 MGC:19944
5.1 NM_020399.1 PIST
49 AK024072.1 chromatin-specific transcription elongation factor, 140 kDa subunit
49 BC012620.1 similar to golgi SNAP receptor complex member 1
4.8 AK024189.1 KIAA1085

GRR-HAS ; Ginseng Radix Rubra Herbal-acupuncture Solution

N76327
BC033074.1
BF594446
BC014029.1
NM_020399.1
AK024072.1
BC012620.1

AK024189.1
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0 1 2 3 4 5 6 7 8

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

2) 3ERO| HAE BETF hormone) (GB No. $64288) 5 9/HS13L, o T &fET &
g9k ddztslo] 9l 18S rRNA(GB No. M10098.1) &
B Rl gEEIo) 29 ol Jib® SEFE 285 rRNA(GB No. M27830.1)¢] el b =91 th

18S rRNA(ribosomal RNA) (GB No. M10098.1), 28S (Table 2, Fig. 3-2).
tRNA(GB No. M27830.1), prepro-MCH(melanin-concentrating

Table 2. Decreased Genes after Treatment with CTF-HAS in SNU484

Signal Log Ratio Descriptions
5.1 M10098.1 18S IRNA
4.4 M27830.1 28S IRNA
-3.8 564288 prepro-melanin-concentrating hormone
3.6 BC041888.1 similar to rab6 GTPase activating protein (GAP and centrosome-associated)
3.1 BC028594.1 similar to hypothetical protein FLJ14917
25 AL529396 coactivator-associated arginine methyltransferase-1
23 BC001472.1 neighbor of COX4
2.1 NM_001673.1 asparagine synthetase (ASNS)
2 BF058771 myo-inositol 1-phosphate synthase Al
-1.6 W72527 phosphoserine aminotransferase
-1.5 NM_024111.1 MGC4504

GRR-HAS ; Ginseng Radix Rubra Herbal-acupuncture Solution
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M10098.1
M27830.1
564288
BC041888.1
BC028594.1
AL529396
BC001472.1
NM_001673.1
BF058771
W72527
NM_024111.1

-6 -5 -4 3

-2 -1 0

Fig. 3-2 GRR-HAS decreased their gene expression in SNU484.
Each bar indicates fold decrease as shown in Table 4. X- axis indicates fold decrease of GRR-HAS
compared 1o control and Y-axis indicates genebank numbers.
GRR-HAS ; Ginseng Radix Rubra Herbal-acupuncture Solution
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