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Abstract

Objectives : Scolopendrae Corpus has a broad array of clinical applications in Korean medicine,
including treatment of inflammatory conditions such as arthritis. To explore the global gene expression
profiles in human Raw cell lines treated with Scolopendrae Corpus herbal-acupuncture solution
(SCHAS), cDNA microarray analysis was performed.

Methods : The Raw 264.7 cells were treated with lipopolysaccharide (LPS), SCHAS, or both. The
primary data was normalized by the total spots of intensity between two groups, and then normalized
by the intensity ratio of reference genes such as housekeeping genes in both groups. The expression
ratio was converted to log2 ratio. Normalized spot intensities were calculated into gene expression
ratios between the control and treatment groups. Greater than 2 fold changes between two groups
were considered to be of significance.

Results : Of the 8 K genes profiled in this study, with a cut-off level of two-fold change in the
expression, 20 genes (BCL2-related protein Al, MARCKS-like 1, etc.) were upregulated and 5 genes
(activated RNA polymerase II transcription cofactor 4, calcium binding atopy-related autoantigen 1, etc.)
downregulated following LPS treatment. 139 genes (kell blood group precursor (McLeod phenotype),
ribosomal protein S7, etc.) were upregulated and 42 genes (anterior gradient 2 homolog (xenopus
laevis), phosphodiesterase 8B, etc.) were downregulated following SCHAS treatment. And 10 genes
(yeast saccharomyces cerevisiae intergeneic sequence 4-1, mitogen-activated protein kinase 1, etc) were
upregulated and 8 genes (spermatid perinuclear RNA binding protein, nuclear receptor binding protein
2, etc.) were downregulated following co-stimulation of SCHAS and LPS.

Discussions : It is thought that microarrays will play an ever-growing role in the advance of our
understanding of the pharmacological actions of SCHAS in the ftreatment of arthritis. But further
studies are required to concretely prove the effectiveness of SCHAS.
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Fig. 1. The viability of human mast cell by MTT
cytotixity assay.
Cell viability(%6) after 18 hrs incubation
of Scolopendrae Corpus herbal-acupunct
ure solution(SCHAS) at the respective co
ncentrations. Percent viabilities of the trea
tment groups were calculated by MTT
colorimetric assay compared with that of
the control group. Values are given as
percent(mean+S.D.). Asterisk(*) indicate
s statistical difference from the control
group. * p<0.0l.
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Fig. 2. 80k human ¢cDNA microarray image of gene
expression in RAW cells treated with LPS.
The green spots represent genes of RAW
control labeled with Cy3-captured reagent
that is over expressed compared to that of
LPS-exposed RAW. The red spots represen
t genes of LPS-exposed RAW labeled with
Cy5—-captured reagent that is over expressed
compared to that of RAW control.

Fig. 3. Scattered plot of the normalization results

by global M method in LPS-exposed and
control RAW cells.
The primary data was normalized by the
total spots of intensity between two groups,
and then normalized by the intensity ratio
of reference genes such as housekeeping
genes in both groups. The expression ratio
of LPS-exposed and control RAW cells was
converted to logs ratio.

£ #2£3}9 ¢cDNA microarray©] %8471 2
= Fig. 29 Zth
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Fig. 4. 80k human ¢cDNA microarray image of gen

e expression in RAW cells treated with SCH
AS.
The green spots represent genes of RAW
control labeled with Cy3-captured reagent
that is over expressed compared to that of
SCHAS treated RAW. The red spots represe
nt genes of SCHAS treated RAW labeled
with Cyb-captured reagent that is over expr
essed compared to that of RAW control.
The yellow spots represent genes which sho
wed no difference in expression level betwee
n two groups. The yellow spots represent
genes which showed no difference in expres
sion level between two groups.

B3 MTT A8S 53 238 5= iR
BHE Smg/mE 18X B HAT At
) xZolA o] mRNAS %3} cDNA mi-
croarray°] ®h-3-A1X] A= Fig. 49 Zrh

a5 §38) AZo 24 LPS lug/mi2 34|
WR REES AXF A
LPS lug/m& 3AF A& A5 dz2Le
2 3lo] mRNAE F%3}o] ¢DNA microarray
of vk-g-AIXl A= Fig. 63 Zrh

7 AN

Fig. 5. Scattered plot of the normalization results

by global M method in SCHAS treated and
control RAW cells.
The primary data was normalized by the
total spots of intensity between two groups,
and then normalized by the intensity ratio
of reference genes such as housekeeping
genes in both groups. The expression ratio
of SCHAS treated and control RAW cells
was converted to logs ratio.

Fig. 6. 8.0k human cDNA microarray image of gene

expression in RAW cells treated with SCHA
S following exposure to LPS.
The green spots represent genes of LPS-exp
osed RAW labeled with Cy3-captured reage
nt that is over expressed compared to that
of LPS-exposed following SCHAS RAW.
The red spots represent genes of LPS-expos
ed following SCHAS RAW labeled with Cy5
—captured reagent that is over expressed
compared to that of LPS-exposed RAW cont
rol. The yellow spots represent genes which
showed no difference in expression level bet
ween two groups.
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Fig. 7. Scattered plot of the normalization results

by global M method in SCHAS treatment
following exposure to LPS and LPS-expose
d RAW cells.
The primary data was normalized by the
total spots of intensity between two groups,
and then normalized by the intensity ratio
of reference genes such as housekeeping
genes in both groups. The expression ratio
of LPS following SCHAS treated and LPS-e
xposed RAW cells was converted to logz
ratio.

71 A7 red spoto B FEHo| jUEE EET
¢} green spotC. & EEAo| A 3}d EMEF7) ot
%stAl ettt 2+ ¢DNA spot intensity+=
normalization #3-& AHA loge ratio o2
AL JeH(Fig. 3,5, 7). 1 A3} 24 o] o=z
BERO) TUEE SEME T 26] o|3tE ol M
file EETFE TS = AN

3. LPS X}= Al g#HO| TUEE EEF
LaRToz A lug/mt LPSE 347 AAH
& ) vehicle& AX3 o] u)3) O
JoEE E{EFL= BCL2-related protein Al,
MARCKS-like 1, matrix metalloproteinase

Table 1. List of genes up-regulated by exposure to LPS.

Title ol AceT M
Phosphonoformate immuno-associated protein 5 PFAAPS U50536 1.012492
CHK1 checkpoint homolog (S. pombe) CHEK1 AF016582 1.031952
Caspase 4, apoptosis-related cysteine protease CASP4 V25804 1.035435
Sarcoglycan, epsilon SGCE AF036364 1.047839
Eukaryotic translation initiation factor 4A, isoform 1 EIF4A1 U79273 1.085123

Nucleoside phosphorylase

Interferon-induced protein with tetratricopeptide repeats 3

Similar to CG3714 gene product
Cathepsin S

Cerebral cavernous malformations 1
Interleukin 3 receptor, alpha (low affinity)
Interleukin 10

Chemokine (C-C motif) ligand 18 (pulmonary and

activation-regulated)
Superoxide dismutase 2, mitochondrial

CD44 antigen (homing function and Indian blood group system)

BCL2-related protein Al
MARCKS-like 1
Matrix metalloproteinase 13 (collagenase 3)

NP AA311617 1.085463
IFIT3 AF083470 1.126773

PP3856  AA464988 1.172718
CTSS M90696  1.180492
CCM1 AA994709  1.214346
IL3RA AT765858 1.234336
.10 M57627  1.234965
CCL18 Y13710  1.244849
S0D2 Y00472  1.290413
CDh44 BC004372  1.355068

BCL2A1 029680 1.553
MARCKSL1 AI341990 1.567051
MMP13 X75308 2671469

Gene expression was profiled with TwinChipe (Digital Genomics) microarray. A cut-off level of

2~fold change was used.
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Table 2. List of genes down-regulated by exposure to LPS.

Tite Sy SRk
Activated RNA polymerase II transcription cofactor 4 PC4 AA4TT295 -1.62489
Calcium binding atopy-related autoantigen 1 CBARA1 AA227367 -1.54562
Glycosyltransferase 8 domain containing 1 GLT8D1 AIR00723 -1.184%4
Ribosomal protein 14 RPLA ABQ01872 -1.01075
CAMP responsive element binding protein 3-like 4 CREB3L4 AI928081 -1.00887

Gene expression was profiled with TwinChipe (Digital Genomics) microarray. A cut-off level of

2-fold change was used.

13(collagenase 3) 52 & 20%o} 913t} (Table
1).

4. LPS XI5 A| gg80| MHlE EEF

ST o2A lug/m LPSE 347 X &
& o vehicleg AXE dzol =l BHHO|
HE EEFLE activated RNA polymerase
I transcription cofactor 4, calcium binding
atopy-related autoantigen 1, glycosyltransfe-
rase 8 domain containing 1 S22 5% 3

9JtH Table 2).

5. ¥ BgE XX Al FEO|
EE EEF

PREN ZEEK-S 18417 A AL u vehicle
S AAF gzl =lE ol Fuigkd EE
FX kell blood group precursor(McLeod phe~
notype), ribosomal protein S7, ribosomal pro-
tein S14, ferritin, heavy polypeptide 1, ribo-
somal protein L1l1, eukaryotic translation
initiation factor 4A, isoform 1, mitochondrial
ribosomal protein L3, Similar to CG3714 gene
product, ribosomal protein S10, transforming
growth factor, beta-induced, 68kDa, splicing
factor 3b, subunit 4, 49kDa, ribosomal protein
117, ribosomal protein 119, ribosomal protein
L37 522 139%°] AtHTable 3).

Table 3. List of genes up-regulated by treatment of SCHAS.

. Gene. GenBank.
Title Symbol ACC M
5 gi{;;yotxc translation initiation factor 3, subunit 2 beta, EIF3S2 AA306891 1000218
E s . . e, . .
; ;i{él;yotlc translation initiation factor 2, subunit 1 alpha, EIF2S1 AA3 1001967
Ubiquitin—conjugating enzyme E2D 2 (UBC4/5 homolog, UBE2D2 Al 06 L0086T7

yeast)
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Gene. GenBank.

Title Symbol ACC M
Heterogeneous nuclear ribonucleoprotein F HNRPF 128010 1.020787
Asparagine synthetase ASNS NM_001673  1.021088
Opiate receptor-like 1 OPRL1 U30185 1.022304
RABS8A, member RAS oncogene family RABSA X56741 1.022858
MARCKS-like 1 MARCKSL1 AI341990 1.02475
Ribosomal protein 1.23 RPL23 Al147195 1.029446
Actin, gamma 1 ACTG1 X04098 1.029716
Solse carter family 25 (mitochonrial cariers adenine  51.Corps  AA3IZ 1020960
N-acylsphingosine amidohydrolase (acid ceramidase)-like ASAHL R09547 1.03013
Ubiquitin—conjugating enzyme E2S UBE2S AI571293 1.031505
LATI1-3TM protein LATI1-3TM AA398908 1.031921
onchon-standiaicd antgen 1. siohe neoomnasy " TTGAL  NMLO0Z209 1032493
Proteoglycan 1, secretory granule PRG1 Jo3223 1.034457
Myeloid/lymphoid or mixed-lineage leukemia 2 MLL2 AF010403 1.039217
Yeast Saccharomyces cerevisiae intergeneic sequence 4-1 YEAST4-1 -~ 1.040174
Macrophage scavenger receptor 1 MSR1 D13264 1.040651
Dedicator of cytokinesis 6 DOCK6 AA534504 1.049085
Myosin regulatory light chain MRCL3 MRCL3 X54304 1.058137
Cholinergic receptor, nicotinic, beta polypeptide 1 (muscle) CHRNBI X14830 1.058592
Calmodulin 2 (phosphorylase kinase, delta) CALM2 D45887 1.058808
PHD finger protein 1 PHF1 NM_024165  1.064753
Signal-induced proliferation-associated 1 like 1 SIPA1L1 AB007900 1.064837
LIM domain binding 3 LDB3 AA425362 1.065006
Arylsulfatase B ARSB M32373 1.068797
Sl i fam 25 (i o eoon) Sucasas? N 07
Polymerase (RNA) I polypeptide A, 194kDa POLRI1A AA148085 1.078116
4E6111<Dagyotic translation initiation factor 3, subunit 3 gamma, EIF3S3 AA313584 1.089359
Chemokine (C-X-C motif) ligand 16 CXCL16 AA569970 1.093287
Eukaryotic translation elongation factor 1 beta 2 EEF1B2 X60489 1.096788
Neogenin homolog 1 (chicken) NEO1 U61262 1.098266
gﬁgog)rosme phosphatase, non-receptor type 22 PTPN22 AA401425 1.101625
Protein kinase C, epsilon PRKCE X65293 1.104728
B-cell CLL/lymphoma 9 BCL9 Y13620 1.106676
RUN and SH3 domain containing 2 RUSC2 AB002373 1.106693
Inactivation escape 1 INE1 Y10696 1.110762
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Title Sl Ao M

Heterogeneous nuclear ribonucleoprotein Al HNRPA1  AL036280 1.112674
Yeast Saccharomyces cerevisiae intergeneic sequence 4-1 YEAST4-1 -= 1.112845
Signal peptidase complex subunit 2 homolog (S. cerevisiae) SPCS2 AL047241 1.120924
Heterogeneous nuclear ribonucleoprotein K HNRPK S74678 1.129127
CDB84 antigen (leukocyte antigen) CDg4 AJ223324 1.1354

l;ll'gfleéi phosphatase 2C, magnesium-dependent, catalytic PPM2C AI262149 1.138253
PHD finger protein 15 PHF15 D87076 1.138906
Cullin 5 CULS AF017061 1.139413
Ribosomal protein S23 RPS23 D14530 1.141069
I(Sgl%sc?gédl\%oc%g;riter zﬁls f?arrI::(S acid N-acyltransferase BAAT 134081 1152313
Transforming growth focor betg roceptr 1 activin A TGrBRL  Lue%s 1153406
Insulin-like growth factor 2 (somatomedin A) 1GF2 X00910 1.157161
Rhotekin RTKN AAB82951 1.160517
T ioashocrie assted s mstorase 3 GZMA  NM_ 006144 1163532
Ribosomal protein S3A RPS3A M77234 1.165092
Transformer-2 alpha TRAZA H69291 1.166059
Ribosomal protein S20 RPS20 A1.037652 1.168442
Polymerase (RNA) II (DNA directed) polypeptide E, 25kDa POLRZE D38251 1.168905
Glutathione peroxidase 4 (phospholipid hydroperoxidase) GPX4 X71973 1.175211
Peptidyl-prolyl isomerase G (cyclophilin G) PPIG AA954914 1.182365
éa’frfl’mzygg;;lsjgbtli{d; tlransporting, mitochondrial F1 complex, ATP5C1L D16563 118521
CDNA: FLJ22803 fis, clone KAIA2685 - R92545 1.186948
H3 histone, family 3B (H3.3B) H3F3A AA313375 1.186999
Centromere protein B, 80kDa CENPB X05299 1.188208
Phosphodiesterase 4D interacting protein (myomegalin) PDE4DIP  ABO007946 1.18838
Ribosomal protein S4, X-linked RPS4X M58458 1.189819
Transcribed Jocus stonghy Sl fo XPSAEO0L similar . auggo L100

Heat shock 70kDa protein 4 HSPA4 AB023420 1.193255
Nucleolin NCL NM_005381  1.195528
Septin 7 07-Sep S72008 1.19679
High-mobility group box 1 HMGB1 X12597 1.197504
Poly(rC) binding protein 2 PCBP2 AA375284 1.199228
aHtg?:;c;%ggeteogi tg;lck)ar ribonucleoprotein U (scaffold HNRPU X65488 1.208058
UDP glycosyltransferase 2 family, polypeptide Bl1 UGT2ZB11  AF016492 1.210998
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Title Syemieol GeABghk. M
Kinesin family member 22 KIF22 AB017430 1.215704
Ribosomal protein S29 RPS29 AA715449 1.215962
Ribosomal protein L14 RPL14 D87735 1.216177
Ribosomal protein S12 RPS12 AA314429 1.217626
KIAAQ0404 protein KIAAQ0404 ABO007864 1.219406
Katanin p80 (WD repeat containing) subunit B 1 KATNBI1 AF052432 1.219971
Exportin 7 XPO7 AB018288 1.222963
Ubiquitin A-52 residue ribosomal protein fusion product 1 UBA52 AA522790 1.22582
Butyrophilin, subfamily 3, member A2 BTN3A2 Al811836 1.230569
BCL2-related protein Al BCL2A1 U29680 1.230937
Ribosomal protein S3 RPS3 AA593872 1.237763
Eukaryotic translation initiation factor 4A, isoform 2 EIF4A2 AL117412 1.241423
WD repeat domain 20 WDR20 AI1092930 1.253314
Sodium channel, voltage-gated, type IX, alpha SCNY9A X82835 1.257456
Histone 2, H2be HIST2H2BE NM_003528  1.265686
Ribosomal protein L6 RPL6 AIB38138 1.265883
Tripartite motif-containing 50B MGC45477  AlI082153 1.268093
Methyl-CpG binding domain protein 4 MBD4 AI634868 1.273322
Gevitbufoinkyateinbmidteinase inhibitor, clade B SERPINB13  X98307 1.275092
Tumor protein, translationally-controlled 1 TPT1 AJ979107 1.280992
Spectrin, beta, non-erythrocytic 1 SPTBN1  AW(028717 1.286037
Nucleophosmin (nucleolar phosphoprotein B23, numatrin) NPM1 AA173870 1.287989
Ribosomal protein 123a RPL23A AA857067 1.28854
Polymerase (RNA) II (DNA directed) polypeptide D POLRZ2D  AA582562 1.291452
Cathepsin S CTSS M90696 1.294798
X 006 protein MDS006 AlI016298 1.300528
Interleukin 3 receptor, alpha (low affinity) IL3RA ATI765858 1.30686
Glucose regulated protein, 58kDa GRP58 749835 1.311145
Interleukin 10 IL10 Mb57627 1.313184
Phosphonoformate immuno—-associated protein 5 PFAAPS U50536 1.317846
Cardiomyopathy associated 5 CMYAS AA931319 1.318523
biplitiing fastein prajintdgddiamine rich (polypyrimidine tract SFPQ X70944 1.326752
Ring finger protein 10 RNF10 D87451 1.336803
Ribosomal protein 135 RPL35 AIB15757 1.337794
Heat shock 70kDa protein 8 HSPAS8 AL044172 1.337898
DEAD (Asp-Glu-Ala-Asp) box polypeptide 5 DDX5 X15729 1.347094
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Tide So OmES w
KIAA1404 protein KIAA1404  AI336993 1.35059
Adenylate cyclase 9 ADCY9 A1248827 1.351088
Clone 24739 mRNA sequence -- AF070571 1.362848
Neurogranin (protein kinase C substrate, RC3) NRGN A1288510 1.365228
Myotubularin related protein 3 MTMR3 AB002369 1.372109

Acetyl-Coenzyme A acetyltransferase 1 (acetoacetyl

Coenzyme A thiolase) ACAT1 D90228 1.375444

Heterogeneous nuclear ribonucleoprotein A2/B1 HNRPA2B1 NM_031243  1.394077
Lymphoid nuclear protein related to AF4 LAF4 A1.538354 1.402629
Ribosomal protein L10a RPLIOA NM_007104  1.410423

Similar to bK246H3.1 (immunoglobulin lambda-like

polypeptide 1, pre-B-cell specific) LOC91316  AIZ278613 1.412815

Ribosomal protein, large, PO RPLPO AT1929696 1.418743
Ribosomal protein L12 RPL12 L06505 1.438945
Coproporphyrinogen oxidase CPOX 728409 1.443858
CHKI1 checkpoint homolog (S. pombe) CHEK1 AF016582 1.444108
Nuclease sensitive element binding protein 1 NSEP1 BC015208 1.46748
Ribosomal protein L7a RPL7A Al625430 1.470089
Ribosomal protein 1.28 RPL28 AI754765 1.495684
Kell blood group precursor (McLeod phenotype) XK 732684 1.52612
Ribosomal protein S7 RPS7 AA315981 1.542001
Ribosomal protein S14 RPS14 AT1928982 1.565526
Ferritin, heavy polypeptide 1 FTH1 AA102267 1.580233
Ribosomal protein L11 RPL11 1.05092 1.583502
Eukaryotic translation initiation factor 4A, isoform 1 EIF4A1 U79273 1.596825
Mitochondrial ribosomal protein L3 MRPL3 X06323 1.676332
Similar to CG3714 gene product PP3856 AA464988 1.68163
Ribosomal protein S10 RPS10 A1066801 1.684498
Transforming growth factor, beta-induced, 68kDa TGFBI NM_000358 1.695159
Splicing factor 3b, subunit 4, 49kDa SF3B4 NM_005850  1.715696
Ribosomal protein L17 RPL17 X53777 1.73757
Ribosomal protein L19 RPL19 AJ928941 1.794155
Ribosomal protein 1.37 RPL37 AlI879226 1.861164

Gene expression was profiled with TwinChipe (Digital Genomics) microarray. A cut-off level of
2-foldchange was used.
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Table 4. List of genes down-regulated by treatment of SCHAS.

Title SGyffl‘g(-)l GenBank. M
Anterior gradient 2 homolog (Xenopus laevis) AGR2 AI800451 -1.63794
Phosphodiesterase 8B PDESB AF(079529 -1.56358
AT rich interactive domain 5A (MRF1-like) ARID5A AT499103 -1.39696
Dachshund homolog 1 (Drosophila) DACHI1 AJO05670 -1.3828
Core-binding factor, runt domain, alpha subunit 2; anslocated to, 2 CBFA2T2 W35287 -1.36537
Dna) (Hsp40) homolog, subfamily C, member 6 DNAJC6 AI753668 -1.32354
Yeast Saccharomyces cerevisiae intergeneic sequence 9-1 YEAST9-1 - -1.30246
Yeast Saccharomyces cerevisiae intergeneic sequence 9-1 YEASTS-1 —-= -1.29922
golute carrier family 4, sodium bicarbonate cotransporter, member SLC4A4 AF007216 ~1.27479
Olfactomedin 4 OLFM4 Al923293 -1.2504
Radixin RDX N20592 -1.24815
Hypothetical protein MGC39325 MGC39325 AAT758701 -1.23899
Glucuronidase, beta GUSB AT436391 -1.23309
F-box protein 7 FBXO7 AI360050 -1.21932
Nuclear receptor subfamily 3, group C, member 2 NR3C2 M16801 -1.2113
Histatin 3 HTN3 M26665 -1.18675
SUMO1/sentrin specific protease 7 SENP7 AI825949 -1.17857
Profilin 2 PFN2 AIRS7272 -1.17294
Topoisomerase (DNA) I TOP1 AA703048  -1.16529
Peroxisomal biogenesis factor 3 PEX3 AI332675 ~1.15458
Coagulation factor II (thrombin) receptor-like 1 F2RL1 BC018130 -1.1431
KIAA0650 protein KIAA0650 AB014550 -1.14015
Zinc finger DAZ interacting protein 3 DZIP3 AA282528 ~-1.1384
Meningioma expressed antigen 5 (hyaluronidase) MGEA5 AI352039 -1.13417
Protein tyrosine phosphatase, receptor type, K PTPRK 270660 -1.13119
Protein tyrosine phosphatase, receptor type, M PTPRM Al129730 -1.11795
Calponin 3, acidic CNN3 S80562 -1.11316
CDNA: FLJ22642 fis, clone HSI06970 - AI589855 -1.10913
Solute carrier family 35, member F5 SLC35F5 N25427 -1.07572
Arginase, type II ARG2 U75667 -1.06283
BMP-binding endothelial regulator precursor protein BMPER AA649871 -1.05669
HIV-1 Rev binding protein HRB AA825654  -1.05348
Ankyrin repeat domain 12 ANKRD12 AB020681 -1.04557
Similar to testis-specific protein NYD-TSP1 UNQ6077  AI701145 -1.0437
Dachshund homolog 1 (Drosophila) DACHI1 AI650353 -1.02483

CDNA FLJ35491 fis, clone SMINT2008625, moderately similar to L AI249112 ~1.01998
GLYCINE CLEAVAGE SYSTEM H PROTEIN PRECURSOR :

Receptor (calcitonin) activity modifying protein 1 RAMP1 AI951585 -1.01389

Placental growth factor, vascular endothelial growth factor-related _
protein PGF AI004656 1.01149

Nuclear receptor subfamily 2, group F, member 6 NR2F6 AT910998 -1.00862
Carboxypeptidase E CPE X51405 -1.00449
Zinc fingers and homeoboxes 3 ZHX3 - AB007855 -1.0042
Hepatic leukemia factor HLF M95585 -1.00022

Gene expression was profiled with TwinChipe (Digital Genomics) microarray. A cut-off level of
2-foldchange was used.
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Table 5. List of genes up-regulated by exposure to LPS and treatment of SCHAS.

Sove, Gk
Yeast Saccharomyces cerevisiae intergeneic sequence 4-1 YEAST4-1 - 1.006994
Adenosine monophosphate deaminase 2 (isoform L) AMPD2 AK025706  1.023621
MARCKS-like 1 MARCKSL1 AI341990  1.025143
Heterogeneous nuclear ribonucleoprotein A2/Bl HNRPA2B1 NM_031243 1.060587
Interleukin 10 IL10 M57627 1.116611
Similar tc CG3714 gene product PP3856 AA464988  1.176942
Coagulation factor I (thrombin) receptor-like 1 F2RL1 BC018130  1.178599
Cytochrome P450, family 19, subfamily A, polypeptide 1 CYP19A1 Jo4127 1.204019
Mitogen-activated protein kinase 1 MAPK1 711694 1.309283
Yeast Saccharomyces cerevisiae intergeneic sequence 4-1 YEAST4-1 - 1.92846

Gene expression was profiled with TwinChipe (Digital Genomics) microarray. A cut—off level of

2—fold change was used.

6. WRED Zgik XX Al FEHO| M
HE EEF
WS EESE-S 18417 A X3S w vehicle
< AR gixto v BEEEC] #E &
FX= anterior gradient 2 homolog(xenopus
laevis), phosphodiesterase 8B S 0.2 42%0]

9l 9itH(Table 4).

7. LIPS A= F R g XA
Al §EEO| JTEE EMETF
#AAFo2A lug/mt LPSE 343 AR
WAdS BEEIE-S 18417 A A FL u] vehicle
= AT o] vl FEE) ik EE
F= yeast saccharomyces cerevisiae interge-
neic sequence 4-1, mitogen-activated protein

kinase 1, cytochrome P450, family 19, subfa-

mily A, polypeptide 1 22 10%0°] 9t}
(Table 5).

8. LPS X5 #F iREY ZHEE XA
Al ggEo| HMHIE SEEF
QERFoRA lug/mt LPSE 3412 A X
TR EWENRS 18A17F A PYS o vehi-
cleg& Mg hzof uisl EERo] MHIE &
{8Fi= spermatid perinuclear RNA binding
protein, nuclear receptor binding protein 2,
mahogunin, ring finger 1 £ 2.2 8%0] 91t}

(Table 6).

9. LPS A5 = R} F|EZ XA
Al, LPS X522 50| JLES
AL EEFo| HE

LPS A= & #hif SR A 2] A sEETF
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Table 6. List of genes down-regulated by exposure to LPS and treatment of SCHAS.

Gene. GenBank. M

Title Symbol  ACC
Spermatid perinuclear RNA binding protein STRBP AAS808764 -1.4958
Nuclear receptor binding protein 2 NRBP2 AI654590 -1.2312
Mahogunin, ring finger 1 MGRN1 ABO11116 -1.16189
RAN binding protein 3 RANBP3 AI741212 -1.13375
CAMP responsive element binding protein 3-like 4 CREB3L4 AI928081 -1.04231
Nuclear receptor subfamily 3, group C, member 2 NR3C2 M16801 -1.03496
Dynamin 3 DNM3  AI039268 -1.02608
Growth factor receptor-bound protein 14 GRB14 L76687  -1.01098

Gene expression was profiled with TwinChipe (Digital Genomics) microarray. A cut-off level of 2-fold
change was used.

Table 7. Changes of up-regulated gene expression following with exposure to LPS when SCHAS was

treated.
Title Gene. MlI© M2
Symbol

Phosphonoformate immuno-associated protein 5 PFAAP5 1.012492 0.737759
CHKI1 checkpoint homolog (S. pombe) CHEK1  1.031952 0.9403
Caspase 4, apoptosis-related cysteine protease CASP4 1.035435 -0.01816
Sarcoglycan, epsilon SGCE 1.047839 NA
Eukaryotic translation initiation factor 4A, isoform 1 EIF4A1 1.085123 0.829799
Nucleoside phosphorylase NP 1.085463 0.326667
Interferon-induced protein with tetratricopeptide repeats 3 IFIT3 1.126773 0.077586
Similar to CG3714 gene product PP3856  1.172718 1.176942
Cathepsin S CTSS 1.180492 0.793398
Cerebral cavernous malformations 1 CCM1 1.214346 0.56151
Interleukin 3 receptor, alpha (low affinity) IL3RA 1.234336  0.623962
Interleukin 10 IL10 1.234965 1.116611

Chemokine (C-C motif) ligand 18 (pulmonary and activation-
regulated) CCL18 1.244849 0.552318

Superoxide dismutase 2, mitochondrial S0OD2 1.290413 0.536225
CD44 antigen (homing function and Indian blood group system) CD44 1.355068 0.456983
BCL2-related protein Al BCL2A1 1.553 0.547861
MARCKS-like 1 MARCKSL1 1567051 1.025143
Matrix metalloproteinase 13 (collagenase 3) MMP13 2671469 0.466163

* M1 is global M when raw cells were exposed to LPS and M2 is global M when raw cells were
treated with SCHAS after exposure to LPS,
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Table 8. Changes of down-regulated gene expression following with exposure to LPS when SCHAS was

treated.
Title Gaeme, MI' M2
Activated RNA polymerase II transcription cofactor 4 PC4 -1.62489 NA
Calcium binding atopy-related autoantigen 1 CBARA1 -1.54562 NA
Glycosyltransferase 8 domain containing 1 GLT8D1 -1.18454 -0.962%4
Ribosomal protein 1.4 RPL4 -1.01075 NA

CAMP responsive element binding protein 3-like 4

CREB3L4 -1.00887 -1.04231

* M1 is global M when raw cells were exposed to LPS and M2 is global M when raw cells were

treated with SCHAS after exposure to LPS.

¥ste LPS XX $ ##Ac] Z7hE BCL2-
related protein Al, MARCKS-~like 1, matrix
metalloproteinase 13(collagenase 3) 9] ;&4
T B B X & BERS Mgho] Z4zh
155, 1.56, 26794 054, 1.02, 0.46 &
A ZAa=9dtt. 1¥u} sarcoglycan, epsilon &
BF SR R A2 & 3o Ws J=
7} gEstA] ¢ekth(Table 7).

o= 3

10. LPS A= = R4 ZE@E XA

A, LPS XFo2 SOl #HIE]
AT BEFS Wt
LPS A= & Weh #adii A2 A EETF

HshE LPS A& & #EHo| #ifklsl glycosyl-
transferase 8 domain containing 1, CAMP
responsive element binding protein 3-like 4
T GEET= B R X T BES M
Zrol Zrz}t -1.18, -1.009 4 -0.96, -1.04 5o &
HaE ey oujsc. 3

RNA polymerase II transcription cofactor 4,

activated

calcium binding atopy-related autoantigen 1

5O GEETE BuR SR X ¢ BEY ¥
3} Y=t gekstA] ghkeH(Table 8).

N. £ =

gapro 92 4| 7H(Scolopendridae) o] 43k &
2ol 2 Y|(Scolopendra subspinipes muti-
lans LKoch)Q] AzA|= e B Amsia bk
= FSha o] Sol7h @ik ibiE, kSR,
EEES A o2 IR, EEME B,
R, DRGSR, BEES 52 =St A

3o g

>
N
£
3
&
[\
lo
oX
ox
H
N
N
N
>
R
>
i
i)
oX
o
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3 U2 EETE 2T O BES dot
Wb £ 9 sub-stractive suppressive hy-
bridization(SSH)'®, representational differen—
ce analysis(RDA)® Hi:Eo] QA we oF
o] RNAE #E= 3y BEtEo] o +¢
2 A7) EMETE wlasted] A7 At
2| DNA chip 7|19 =do=2H &2 &M
FE stol @FHs AU vag = dA =HA
. o7lole & iAo Al FHiko] 9
=4, st 19%d A”ZC ojgtoA s
3 ¢cDNA microarray chip®yo]2'® t}2 3}
U= Affymetrixiitoll A 7i2H3F oligonucleotide
chipffgE'”o|t}. -1 2 cDNA microarray chip
& FAT 'ET BEY HERES F TF
o] A2 o Mot} Ml ¥ RNAE
WHE A2 o 2t g 9E g= PFEL
d718 A4t cDNAE s 9]
9} Zo] 4E F /e cDNAE Ego g 4
&3] 4 ¢cDNA microarray chipol 23
2 © g hybridizationA] 7} #EHo] Wo] H=
BETZ 7HAe 3% E49 424 4A H
o] o]Zg #lolx Asfle] o3 EESH F
B EET BESES ol Jzo HEN
AoAAE & 4= YA HAG .

2 AR & 5'%] cDNA mi-
croarray chip o2 BH %Ko T oH
EET BE ARE B3 v 9o, cDNA
chipg o] &3t Wil ekl BETF BE I

€ ohz HstA E3 dHojct

olo] AHz= LPSE FAFGL |EA

EO

o
= E C

2

o]

AN - HehY - MY

RAW cellol| A @ @] 249 A2as
£ 1943l312 cDNA microarray chip& £3|
BET BE JEE EAstd fA4U= 2%
£ 997l st viojrh

WA R WHEES A Xkl LPSE {32}
& 7S W Q&= AxY 5 533
71 913 MTT A¥-g 3hgch Rl EHES
18A)17F AR5t Az &L MIT A2
2 Z33 A3 wun BHEme =71 01, 03,
1 % 3mg/meY Ho] YEEL vehicleE A
< wo] gz s 86.07+0.86, 77.42+ 0.77,
88.48+0.88 ¥ 75.10+0.75% R 1, E FE oA
o] M 2o4(E<00DE Fart o
ok olo B A= ek HEH S A A
FEE 3mg/mo 2 AR

Fo AT o2 A 1ug/m¢ LPSE 3AI7F 2§
& o vehicle M X3t iz ul3j HEO|
Ji#E EE TS BCL2-related protein Al,
MARCKS-like 1, matrix metalloproteinase 13

(collagenase 3) T 2.2 20F0] Uch

Matrix metalloproteinases(MMP)= A ®7}F
2 F&uwd gaA24 P g2 AW

2 L
Tojsles Ao GBA o AEZ 9 A=
ZA 5 g
7421 Qlth. MMPs= A7s AZzz e A
AAQ WAL Z2AAF|T HE AEZF A

2L A5e

Fe BBAYY AAE 4L uR Hz2HS
P2 BFAE g F8Y 4TS
Sep®. g9y wdE 23 oA MMP-13(col-

wl

lagenase-3), MMP-7(matrilysin) 59| 28
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ggol F7tstm ol2g A4 IL-1% TNF
(tumor necrosis factor)a®} Z& A=A cyto-
kinee] o) Y, 2
2| Aol MMP-13 ;&EF 7t d53tded ole
2ol miel AHFY, AmA Tt FatA
ZolA MMPE-L latent proenzyme®. 2 34
o] 2WEE Y Foll &493tE=u, ot
A dEzx3 e HYS Aoyl AsiAe
MMPe] &4& Mflgdozn THo RIjE
Miflist= AsAY Aol BEF g T8
¥ 5871 2 4 ok

For Myristoylated Alanine-Rich C Kinase
Substrate(MARCKS)-like 1 protein(MLP)&
MARCKS proteingld] MacMARCKS, MA-
RCKS-related proteingtl = 3t FH22% <&
22 it} MLPX protein kinase C(PKC)<]
substrate2 Ao d2] A Ut HIo=
MLPo| %3779 Wajolut 9je] Z 4 xst
BAYTHE B35 o1} ofd A8l AT
o AR . E3 B g4 LPS HA
Ao MLP B{ET 7t A5etaed & o A4+
7t E8¥ ez Hztdch

BCL2-related protein Al-2 BCL2A1, BFL1
olgtix= Edch Apoptosisi= A Q] FAA
< FAS=H $8% 98L& shed BCL2:
NZAAE st EETF 59 shitodt
D’Sa-Eipper= BCL2Al0] £ofdA dtwA g
L x5 apoptosisE BCL2 family 9} 72 HH4]
o2 MFfdTn StAn. B A@jA LPS
A2 Alo] BCL2A1 &{EF7F A5stded o

= 7129 et dAFHH.

SANZOZA Lug/m LPSE 347 AR
& o vehicleZ A8 gz H|3) KEHo|
e TS

I transcription cofactor 4, calcium binding

activated RNA polymerase

atopyrelated autoantigen 1, glycosyltransfe-
rase 8 domain containing 1 2.8 5%9] ¢l
At

Activated RNA polymerase II transcrip—
tional coactivator 4+ PC4, pl5gtilx i)
PC4%: TATA-binding protein(TBP) associa~
ted factors(TAFs)¢} §H7 &-8-3t™ upstream
activators®t 4urA ¢l transcription®} A& 2
g3, 2ajt ob2 AAlsl AEe] UXE
ofom B AFA LPS AA Ao PC4 EE
Fr W=l & o A7t 2a¥ e
2 Azt

Calcium binding atopy-related autoantigen
12 CBARAl=Z 1 E 3t} Type I allergy+= o
£ AREL A7t 9k BHAA] gEE ¥4
st gAH Aol ofEm A AU
Zoj A cDNASQ] BEHS F A%t 23} Natter 5
e CBARAlS §43t7 =gtk 28, of
2 A E dFEe] AE gon & A3
A LPS A x| Alo]| CBARAL &{&F 7} #ifi]=)
ey & o A7s wey Aoz Yz

WL HHH S 18417 AXRE wl vehicle
& AAT dizdtel va B#Ee] TEE EE
FX kell blood group precursor(McLeod phe-

notype), rihosomal protein S7, ribosomal pro-
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tein S14, ferritin, heavy polypeptide 1, ribo-
somal protein L11, eukaryotic translation ini-
tiation factor 4A, isoform 1, mitochondrial
ribosomal protein L3, similar to CG3714 gene
product, ribosomal protein S10, transforming
growth factor, beta-induced, 68kDa, splicing
factor 3b, subunit 4, 49kDa, ribosomal protein
L17, ribosomal protein L19, ribosomal protein
L37 522 139%°] Ut

Kell blood group system®] ZEEL Kell#}
XKel= gdalZo] o)&3tth. Mcleod pheno-
type2 kell system antigens®] <FslE Ez o
Z 3ttt McLeod syndrome Y¥+= McLeod
phenotype2 9%, S, 2473 &4 5
A ol E TR e
ofefl. B Aol R HEM XA Ao
kell blood group precursor &{EF 7} A48
€d & © 4771 28 Zes Aztd

Ribosomal protein S7-2 ribosome& 1A] 5}
= 28 subunit?] 3jite]ln 16S rRNA-bind-
ing protein 2] 3F 24 o]t} Ribosomal protein
S72 30S subunit?] g RE 9 assembly S
AFsted $8% H8S 3l tRNAQ} cross
-link=le Fa waRot®. B AyojA ik
9 BEK A2 Alo) ribosomal protein S7 &
HT7t Festgite & o A7t Bag A
o= AztE.

Ribosomal protein S14(RPS14)= ribosome
£ F48Hs A2 subunit®] shtle F4, ¥

%, &4 SolA #EEFC) Chinese hamster?)

RPS14A cDNAX <17to] RPS14A9 A< &
Aste Ao 2 YrE F oo RPS14A9 RPS14B
Fej7h AT, B Aol wun B
2] Alol RPS14A SEMEF7t A58t
o A37t Hay Aor gzdc

Iron & T o= HY AlZ f 50
F}od 3= transferin receptor®} o] AE U]
A7po] Holdte ferritin 5 F FTF7F A

oJEe Ao sEel wet 2PYeh E ferritin

o R

& heavy polypeptide chain®} light polypep-
tide chaino] )t} X-linked mouse genes
ferritin heavy polypeptide= & tjx}e} 18 E
oz Tl Wolsls Ror WHAGY. B
Ao A BRIE ZEHEI A X Ale| Ferritin,
heavy polypeptide 1 E{EF7} 4453 =d]
Z 9 A7t 9ad Aer AzE
Ribosomal Protein L11(RPL11)-& ribosome
I} binding3}= elongation factor2# 28L&}
A, GTP 7h&8iete O 7)ol #EH
= B FoA 438 EA conservedd
proteino]ti?’. & @A #R4R HHH A A
Aol RPL11 SEEF7F Asstfded & o &
T 2a® Zles YEn.
Az} AT oAl 8 2

o2 BANERY & REE XYt Ribo-

Fag ®

rlo
51

somal protein % ribosomal Protein L17
(RPL17)& &8 subunit ribosomal protein
S252} &7 M|EZ 2] amino acid deprivation ©j
o3 2HHG?. B Aol iR Wi X
2| Ao RPL17 ;EET71 45stded & ©
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A7t Bog o2 A7)

EFEE9 ribosomed 4 Z5H 9 RNA spe-
ciese} oF 807)¢] wwd=E Ao Yt
Ribosomal protein L19(RPL19)¥= large ribo-
somal subunit®] shute|tt. Escherichia coliol
Al RPL19%= 30S-50S ribosomal subunit in-
terfaceo]] €} x8hY aminoacyl-tRNA binding
siteell Al 2% A8 . Henry 53
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WA A ) Aol RL19 &{$F~7} RPL19 E{ET
7t As o A7 2ad sow
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dstgrt. Su e RPL370] tzAoz 1
T Dphases®| A|ZF7]oA BT 53] T
E3tA oA BEHo] "ok sk 2 AY
of| A WA BEEHE X 2] Alo| RPL37 EMEF7}
FEstAed & o A7 29 e A
Zrgic),

Eukaryotic translation initiation factor-4A
ElF4Aetnx  3}itd EIF4A19};
EIF4A22 7450l 9lth. Nielsen %2
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%=t EIF4A7} untranslated Fd3: o2
o= AL ¥tk EIF4A= mRNAZE 408
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olt®. Aol MR BEM AX Ao
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EIF4Al sEET7 Asstded & o 457
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MRPL3 EET7F dostdled & 9 4+71
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Cytokine Zof TNF$%} transforminggrow-
thfactor— g (TGF—8 )7} 9=
T AE EANSS FAsEY U Fag
g2  3tct. TGF-pB -induced, 68kDa
TGF—§ % $AH 2102 W7l 68kDad) o
Ao, 7]& 9] @7l st LPSE A
std TGF-§ 7t S7heta sted® 2 49
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Y ge 477t Way Roz Azwd
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Y o5 9%
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o Q477 ey A= AR

WA BHEAS 1841 HXPL © vehicle
S AAE dxTof v FEEo] MHlE EE
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aws
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2} Z] splicing
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0.8 42%0]

encoding3}= ¢cDNA

IS5 -

9] BujAal A=A ¢t Xenopus laeviss= 4
ez APAelA 7 gol AgHE AT
Zojct. WelzAsiehy 447 FFH RT-
PCR #4°f &3l AG2=
trogen receptor®] EEAY} 9| AwTA A
1 EGF receptor ¢ #Eay 29 AbiuA 7}
Ye AR eyt B Ayl iin
Wi A=A Aol AG2 EEF7E #HlE A=
Z ¢ 94771 8@ Aoz YL

Phosphodiesterase(PDE) = o2H 2
728 JleRds: Riolth Z4R9
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o] wet B 2FOZ Uizt AT Al
= PDE37} ¢l @4 /447]°ll= PDES7L &4
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R EEES 187 AL u vehicle
& AT dz2Fol ula] Bl FEH EH
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£ cloningstgldl AT a7t Bulste ety

expression of es-
A4t
isoformE-9]|
neic sequence 4-1, mitogen—activated protein

kinase 1, cytochrome P450, family 19, subfa-

mily A, polypeptide 1 S22 10&°] A}
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Yeast saccharomyces cerevisiae intergeneic
sequence 4-1%= Yeast9] 3t £7F<ld HIPAY
E A ol A intergeneric DNAS} o]o] % 1 &
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Zpg
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o}.
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22 AR ot SPNRS AxHE AA|ZLolA
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metalloproteinase 13(collagenase 3) 59 &{#

T SRR e A A ¥ BERS Mglo] 7
155, 1.56, 26794 054, 1.02, 046 S 2= 2
AEA. ol BETFY BB ustE F3)
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a2 ool 31z cDNA
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