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Abstract

Microamay Analysis of Gene Expression in Raw 264.7 Cells Treated with
Hominis Placenta Herbal-A cupuncture Solution

Jang Hyunseok, Lee Kyungmin, Lim Sungchul, Eom Dongmyung*, Seo Jungchul
College of Oriental Medicine, Daegu Haany University
* Korea Institute of Oriental Medicine

Hominis Placenta has a broad array of clinical applications in Korean medicine, including
treatment of inflammatory conditions such as rheumatoid arthritis. The purpose of this study is
to explore the global gene expression profiles in human RAW 2647 cell lines treated with
Hominis Placenta herbal-acupuncture solution (HPHAS) using microarray analysis.

The RAW 264.7 cells were treated with lipopolysaccharide (LPS), HPHAS, or both. Of the
8,170 genes profiled in this study, with a cut-off level of two-fold change in the expression, 72
genes (CTD1, regulating synaptic membrane exocytosis 2, etc.) were upregulated and 135
genes (splicing factor, arginine/serine-rich 1, actinin, alpha 1, etc.) downregulated following LPS
treatment. One gene (acrosin) was upregulated and 12 genes (phospholipase A2, group IB,
neurofilament, heavy polypeptide 200kDa, etc) were downregulated following HPHAS
treatment. Eleven genes (RAB27A, member RAS oncogene family, eosinophil peroxidase, etc.)
were upregulated and 16 genes (V-maf musculoaponeurotic fibrosarcoma oncogene homolog G
(avian), RWI protein, etc.) were downregulated following co-stimulation of HPHAS and LPS.

It is thought that microarrays will play an ever-growing role in the advance of our
understanding of the pharmacological actions of HPHAS in the treatment of arthritis. Further
studies, however, are required to concretely prove the effectiveness of HPHAS.,
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2) A= wjok

Ago] AM-E RAW 2647 cell line(KCLB
#40071, d=ALF &) DMEM £9 10%
FBSE #7tste] wiFstSith 5% CO, %% 371,
37C L&27F fAEE A v A Hieksta,
B F S 3wnict wesiGith

3) MTT A3

HA RAW 264.7 cell& 96 well plate(Corning,
USA) ol well @ #]%F<] 100 weoll 5x104709] Al E4
7b H%% serum free H|F el BFetn HAoz
A STl FAe KEH EERS JF sEt
01, 03, 1 % 3 mg/meo] HEZ A3t} 6AI7
incubationst ., vehicles A X|3}A] ¢k& N ELE
HzZo® &3ith 2 welle]l MIT labeling
reagent &9-& 10 w4 7}sto] 37°C, 5% CO, Wi
71904 42zF &<k wjFdt 3 solubilization
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A= sto] 595 mel A Fskdch BE H¥gh
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(a=0.05).

4) RNA 3%

AA T3 Q2T 4z AELE wfokstel L
W AASL tAl AZE B3I Al 10770
2 2 mt9] RNAzol BE AHg-3le] 8jA]7) 1 A&
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134 /3=ge)std Td=E3 12933 (53183%), 2006

2 1d, nuclease free water 3 W 411 9719l el
A 24)3 concentrated cDNA 10 2 ¥o] % 30
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15~20%-7} incubationd} I prewarmed (hybridi-
zation 2%E°|A4) microarray®l] ¥2] coverslip&
A1 3k uk E< wSAF T Microarray slides
55~657C 2] 2X SSC, 0.2% SDSZ 10~15% A& st
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AP g2 thz7f vls) 100.00+25.08, 10443
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subunit 1, regulating synaptic membrane

exocytosis 2 22 72%°] Uk
Carboxy-terminal domain (CTD) phosphatase
QA 7R 248 TRIFS #84)7]1E RNA
polymerase II°IA 7Hd & @912 A2 thefet
AAE B GA Fog dggs #. Bude
AL Axpe] B9 E 3" CID phosphatase
subunit 1 A= congenital cataracts facial
dysmorphism neuropathy syndrome?Z A+4 4
A G fA A8e felE du.
Regulating synaptic membrane exocytosis 2+=
cAMP-GEFlI#} A3t Zetznt Axee] §3
3| cAMP-induced, Ca2+2]&4] 41 & w7514
cAMP7} EHIAI LA 8] AR exocytosis T
ohz} #87 7
A .
FHAFOEA 1 pg/ml LPSE 3A7 AX S
o vehicles A3 djzFe] vl #EHHo| MR
#EET+ splicing factor, arginine/serine-rich 1

& exocytosis”| #ellX £ exocytosis

(splicing factor 2, alternate splicing factor), actinin,
alpha 1 S22 135%9] Yt

RNA polymerase®] 23} H&0{Z] RNA 7}
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7b 9ot 2 #4& 5' capping, 3' polyadenylation,
SHAALRE P 9 o
T Fes Zthlle 3ol 155 EYTE 9%
WA 83k ok ol AW aihE RAYRE @
I 9= T gt} splicing®¥< introns

AL exons ©]0] Eol= B oIt} Subunit 4,
49KkDa splicing factor 3b2] sjijo| PO,

Alpha actinin® MXE74E& FAsH= o9
spectrin gene superfamily (alpha and beta
spectrins and dystrophins) % 3dtto|t}. Alpha
actinin® d¥17 A%d d¥Az 7P| & AX
typeolM Be d8-E& 7HIth Nonmuscle cells
01]}‘1‘:‘ /q]_li_—gx«a A‘] o 11]_—.’-_““1]/\1 d]E]J,]. aﬁl_

Fuhe= microfilament bundles$} adherens-type

splicing®]t}. Splicing

ml

junction® #AECE A4, A%, 259 FAHLS
myofibrillar actin filaments® TJ3c A& HE
Z-disc$} analogous dense bodiesell x|k Iek?.
d5o] As o MEAY alpha actinin 13} 52}
&3] ICAM-1& #ET YHex #EA713,
alpha actinin®] W& A2 Fokslo] #Fojste]
o] ZAHYE 313 MEE o FUSZE WA
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SR FES 6 AR RS W vehicled A
A% djzgel HlE  FEEe] JutR RETE
acrosin®. 2 1%°] o o8l gsteh A4
FoIA acrosin®] #4Jo] AH=FHW acrosome?] HF
8 FEAA L6 HEE AFAUTGY, Ao
AL BZ9 acrosin®] FAES DA BA L
A, & AN EEE OEEK A A
acrosin F A7} JLESIS =l o) AFeFAY ik
fERT fdd 4= 9oy 7 ddel di&f £ o o
77t Fgsint

SR g 6M 7 A P& W vehicles A

lo

A el wlel #Ec]l Mifd EHT
phospholipase A2, group IB (pancreas),

neurofilament, heavy polypeptide 200kDa 5 °.%.
12%°] AT

Phospholipases A2+ phospholipid®] 7Fr2 3}
g #3N7)= £4F Phospholipase A2, group
IB (pancreas) & AHH A phospholipases A2
9] receptorell Al neutrophil®] CXCL8S 52
2R 4%, o, Aoikgel ddl o g o,

Neurofilament, heavy polypeptide 200kDa
amyotrophic lateral sclerosis (ALS)Y} Charcot-
Marie-Tooth disease (CMT) ¢ % motor neuron
disease (MND) 9} WeS}50.3 Qizlo] 2c}®,

A= 22 1 pg/ml LPSE 3AIZF HA$- 4%
M e 623 AARE o vehicded AA
g dizTel Wl FEEHRe] JU® BT
RAB27A, member RAS family,
eosinophil peroxidase 5 2.2 115°] St

oncogene
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RAB GIPasest AZ= F5o ZHAR
myosinVa?l HEel Fez #H
syndrome, Ashen °l4¢] RAB27A9 AHA
o nExon wuZ WIRAL FUHY”.

Ellof] 9] eosinophil peroxidases H2]°l4 9]
71BA dFo] digt F2% FZo|t}. Eosinophil
peroxidaset= A ollA AME 1 A S
A% eosinophils®] haem TAZ F7]59] A3t

Griscelli

Zolshs W5, 99 EE 27 U
AT FRE FA] 93U FHHY 2
doid ST YFATE S SN &

! °‘E} Eosmophll peromdase% o 45EH

A zH 9 Abste] 3 &4 B P

FAAFO A 1 pg/ml TPSE 3AIZF A X3 &
T RS 6N AAPE 1 vehided AA
g dixzel s FEERo] MKl M T V-maf
musculoaponeurotic  fibrosarcoma  oncogene
homolog G (avian), RW1 protein, profilin 2 52
2 16%°] A3

Maf?& U9 O % basic leucine zipper
(bZip) & 7HA 1L 912H, large9} small MafE
FoZitt. small Maf& MafF, MafG, MafKZ ¥
gl AL Ealapgel] #id™. 17q25¢] A3
£ MafGE 2827 424 Bdg 2480

Profiline 37§¢] FAAH S 7HA7 ojrfelut 9
£ profilin 13+= 22 profilin 2& A7 A|Eel| =
gst]  dynamin 18 #FS ZEFOEA
endocytosisE ZH 3 F o} L3 A ETO 2 HE
acting A|EZA0E oFshs me s rp”.

LPS A% ¥ao]l 5719 F-box protein 7,
V-yes-1 Yamaguchi sarcoma viral oncogene
homolog 1 59| AT HKEH EHEK A2 £
RS- Mgko] 74zt 2.08, 1.29¢11A41 -094, -1.11 52
2 aHA.

F-box proteinE ©¥A Alole] st thef
50719) efm|:AtE 74 g oo}, SCF ubiquitin-

ligase complexes®] TAAEIH o= non-
SCF protein complexes?| A& g8t Bi7}
TP, 1 % F-box protein7< SCFs2t Ed& E3
ubiquitin protein ligasesS FA . & A8o]
A SR R A A LPS A= 02 FE0l L
EFRE F-box protein #EF7F MfI=E A= &
o 477 skl

V-yes-1 Yamaguchi sarcoma viral oncogene
homolog 1< Yamaguchi sarcoma virus +737}+2]
g7\ Bl 1 gele o Hast AT,

LPS AH21% o] #M#lY integral membrane
protein 2B, ribosomal protein 3,59 EMTE

S B AAF B Mgl A7 -1.20,
-1.44904 088, 048 SO2 m&ﬂ%i‘:}

Integral membrane protem 2BE FUAE, A
7, A7k, sl Aot £ Easto] B 7k
&l 547 alzheimer ¥, ¥3FY, neurode-
generative W32 frtehs 23 BAAGY,

mRNAS] codonst 2]E%e] tRNA binding&
54317 $Jste] St oA FA AR o
2t A3 polypeptide AFEZ ofv]xAte] FE& o]
Fo] iic}. g e &3t PEE A o
g &2 A G1edA 3D 2 2 A LM 1ad 2
2 X9¥”. Ribosomal @93 B= F
ribosomal 499 @A) s il thgdelA
S3= Met-tRNASH HIRIg g}, Ribosomal protein
& dtglglol, 27 9 AE HEA, cyanelle, AT,
g fEZEL o}, 5 FE, &%, Caenorhabditis
elegans ¥ AR Z EHTHY. Ribosomal protein
SBE T 7K 7150l e stve AARE AlEet
€ BRES 55 AolZ 5 WHE endonuclease
ZA ultraviolet (UV) &2 A% &4 B3t
Fol P,

o] 4+e] Aol X LFIH gEgiike] Theket X
o #BEE A EE AARE & T Ao B3
Aol AR A4 FHE FAA ] g A= 9
AT7F o do¥ R0 AlgdY.
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V. #&

PR S LPS 1 A A2 932
g13}7] A3l microarray S
M A9E BAd B30 23 089 Ve
< itk

FrelzS 224 LPSE AAFE o izl v
& FEHEC] JUEY #E# T CID phosphatase,
subunit 1, regulating synaptic membrane
exocytosis 2 & 72&°] YAk

=

2. A= 24 LPS AARE o cizgel vl
Fego] MHlE T+ splicing factor, arginine
/serine-rich 1, actinin alpha 1 % 135%¢] $)31th.

3. SR SRS AAYE o g7l v)F FEEE
o] LiEE BET+ acrosin®. E 1F0] o}

frelabe dgiek

4. SRPIE S AARE o 2T Hlel B
o] MY HMHTE phospholipase A2, group
IB (pancreas), neurofilament, heavy polypep-
tide 200kDa 5 120 313{wh.

R

MO

5. LPS AA|F SREH S e AA P o dzs
of wlel FHEol JuEY EMTE RABA,
member RAS oncogene family, eosinophil
peroxidase, a disintegrin and metalloproteinase
domain 17 & 11%°] 331th

6. LPS A A5 S0 s AAPE of iz
of Wl EfRol MY EETE V-maf
musculoaponeurotic  fibrosarcoma oncogene
homolog G (avian), RW1 protein, profilin 2
S 16301 3131tk

7. LPS AA|5- FA°] F7H F-box protein 7,
V-yes-1 Yamaguchi sarcoma viral oncogene
homolog 19] T KFH 4K AXF
Mgkol 72k 2.08, 129914 -094, -111 SO
WA = 3

8. LPS AA|% #EHao] #iH¥ integral membrane
protein 2B, ribosomal protein S3 9] T
T OREH S AT Mol 42 -1.20,
1449141 0.88, 048 FCZ SR ATk
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