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DNA chip Analysis of Psoriatic Skin during the Oriental Remedy

Byoung Soo Kim, Sang Keun Lee', Hyun Woong Kim?, Jeung Hoon Lee?, Jong Soon Lim', Jung Soo Kang*

Department of Physiology, College of Oriental Medicine, 1. Institute of Traditonal Medicine & Bioscience, Daejeon University
2. Department of dermatology, College of Medicine, Chungnam National University

Psoriasis is a chronic inflammatory disease of the

skin characterized by epidermal hyperplasia, dermal

angiogenesis, infiltration of activated T cells, and increased cytokine levels, and affects 1-3% of the world-wide
population. Although many immunological and clinical reports indicate a role for the immune system in the
pathogenesis of psoriasis, puzzling questions about psoriasis remain unsolved. During the several decade,
immunosuppressor and PUVA treatment are ubiquitously used to psoriasis therapy. But recently, to promote terminal

differentiation of keratinocytes, block either NK-Tcell or T-

cell activation, and interrupting the angiogenic switch

represent another therapeutic opportunity in psoriasis. To keep face with immunological therapy, the needs of newly
designed prescription on the psoriasis treatments were demanded. With the object of understand the psoriasis from
an orient medical point of view, patients were administrated the GY during several weeks. We investigated the
changes of gene expression in involved and uninvolved skin samples during the oriental remedy. Microarray data

showed several important results. First, Gene expression prof
that organize cornified envelops are decreased at the end of

iling is similar to each patient. Secind, precursor proteins
remedy. But genes which related to apoptosis, G-protein

signalling, and lipid metabolism are increased. Third, 68.5% of clustering genes localized on the psoriasis susceptibility
locus. In our results indicated that GY influence on the keratinocytes hyperproliferation by regulating the gene, which

located on the psoriasis susceptibility locus.
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DNA chipg o] 8¢t #80] SRl agt FHA o+

g

2) Alok
Adlo] AFESH A]¢F2 Human Cot-1 DNA, Superscript RT,
nucleotides(Gibco-BRL, USA), Yeast tRNA, poly(A) RNA,
Trisma base, Sodium chloride, Sodium dodesy sulfate(Sigma,
USA), Oligo d(T)20(Bioneer, Korea), Cyanine-3, Cyanine-5
(NEN, USA), RNa-zolB(Tel-test, USA), Microcon YM-30
(Amicon, USA), PCR purification kit(Quiagen, Germany),
RNasein(Promega, USA), 7.5K human DNA chip, hybridization

chamber 2 GT rack(GenomicTree Co. Inc, Korea) So|r}.

2. Y

1) 3|2 RXOZHE] total RNA £&
ANF S ZAE I =2 HAE JES ZA FUsiich
AiE ZZ] o] RNa zolB 1,000 @2 7151 A Z7} SR 26
WA pipetteE O] Edl] IF 410 QT A 27 &9
e A E0IskL ©A| BE 1/109) chloroformg & 7}ald
= =i

xZ oL 304l 15 27 ¢RI
)

)

vortex® Z35HA 15
L} OlF 13,000 rpmoil4] Y14 REI6IH 4F Ag FotL &Y
9] isoamylalcohol A71al & SolA] 15 27} ¢
i AFAIFCE o1& TR 3,000 rpmollA] 15 2 1F A4l 27
ol RNAE AFAFL 70% oS E HH, HE
DEPC7} HMelgl &/l o] -80To B3I
2) In vitro transcriptiong £+ RNA &=

ZZ O ZHE] PoiZl total RNAE DNA chip 241
Sh7lolE A2 goloii] SETH 4Y RNAE ¢& 4= fIRlch i
vitro transcription IV & Eol SE¢ &9 RNAE SZA|ZCt
. First strand cDNAS gM4S PolXl total RNA 1 g}
oligo-dT(15)- T7 primer(5'-AAA CGA CGC CCA GTG AAT
TGT AAT ACG ACT CAC TAT AGG CGC-3') 1 ub8 ZgHh=
9 WE 70CoA] 3 B} denaturation2 A]7]L 2004
primingAlZIC}. 5x reverse transcription buffer 4 xf, 01 M
dithiothreitol 2 x¢, 10 mM dNTP 2 4, RNasin 1 g, template
switch primer(5-AAG CAG TGG TAT CAA CGC AGA GTA
CGC GGG-3) 1 (1 pg/uk), L] Superscript II reverse
transcriptase 2 g€ EEH5I0] 42°ColA] 1 A7 B9 8IS AIZTH
Full-length ds-DNAQ] g2 YR} &} HO 106 ut, 10X
ExTaq buffer 15 4, 10 mM dANTP 3 ¢, RNaseH 1 ui, ExTaq
3 WE F7Isl 22Ng WET) HFSHE 37TolA] 2 B3
g3 £ denaturation 94ColA] 38, annealing 65TollA] 3 &,
extentionof] 72T o4 10 £9] cycleS 103] 1SSl 918 &
spin column© E FA ST In vitro transcription® ds cDNA
5 e, 10 mM NTPs(ATP, GTP, CTP and UTP) 3 u, T7 RNA
polymerase 2 0%} 813101 50 g 37TollA] 3 AlZE S0t ¥HE5}
I ¥H2 § RNa zolBE 0]&3}0] RNATLS HAIE1%C
3) Probe@] fluorescence labeling

ZH[¥ aRNA 2 pgoll 2 w9 Oligo dT(5-TTTTTTTTT
TTTTTTTTTTVN-3 4/ ul)E A7}10}L 154 w7} D=8 SH+
£ H7ISIATE 018 65TollA] 10 B ¥ & A8l dZR]A
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C} 5x first-strand buffer 6 g, 0.IM DTT 3 g, unlabeled
dNTPs 0.6 wE H7et F & Z£Z(Uninvolved) RNAE 1
mM Cy3-dUTP, 7441 Z&(Involved) RNAE= 1 mM Cy5-dUTP
g 232} 3 A @11 Superscript (Gibo-BRL, 200 u/ puf)
enzymeg 2 A Hrislo] 4] 22 & 42TdA 2 A7 50
HhSAIATE ¥hgo]l vt 24229 productE QIA quick PCR
purification kitZ 0|85l HE 50 WE 23] elutiondlHAT}
4) Blocking % DNA-chip hybridization
Probe hybridizationg}7] & chip2 blocking solution(5x
SSC, 0.1% 10 mg/ml BSA)oA] 42°CollA] 30 £3} blockingstil &
FoollA] 23], isopropanolol A 13] 7t & B3} MHSHIL spin
dry 5}9ict. Cyanine dye® labelling® 5 7}Q) probeE 412 r}
£ Human Cotl DNA 20 g, poly RNA 2 pf, Yeast tRNA 2 4
H718E # Microcon-302 ARESIH 12 (B THERICE o710l
20x SSC 15 1, 2% SDS 3 yf 1211 formaminde 30 W E 715}
o] 60 2] hybridization EH&E PHEL applydlr] A 100°Coll A
3 27 719 & AKE5I9ir). Hybridization® GT hybridization
chamber'™9] down reserveroff 5x SSCE spotting b I,
blockingE EH chip2 chamberd] S0l YX]A17] 1L T tip
& 0|83l cover slip 2 F hybridization Mg & Alo|Z2
ZFAAEA Yol FR]ck Chamber £%] & GT chamber station-
™ol 9lo] 42C water bathojlA] 12 A]7} hybridization3IiTh.
5) Stringency washing
Hybridizationo] it chip low stringency solution(2x
SSC, 0.1% SDS), high stringency solution(0.2x SSC, 0.1% SDS)2.
2 73704 27} MES S 01x SSCZ 4 2702 5] AEsIL B2
2 1 2713 3] MABLL 600 rpmojiA] 7 87} spin drysliTd.
6) Image scanning Yl data processing
Washing& 713 chip2 GenePix4000B axon scannerZ ARZ
ol hybridization o|u)A12} Cy3/Cy5 ratio #4S LUt A7
42  Stanford universityQ] database(http://genome-www5.
stanford.edu)2} GAISI FAANY 712 HEE LUCt
7) Clustering 2411 FHA}L 75 84
FAX WAl FEBAL clustering Baylor College of
Medicineo}4] #l&Zshk= DNA chip SAA wd EAXE
program@] Clusfavor 6.0(Cluster and Factor Analysis with
Varimax Orthogonal Rotation)2] centroid methodZ® 2416}
cluster®} Tree imageZ TFEUTFY. ZMHE clusters= principal
component analysis(PCA)E F Q010] Fl= FHAE A-35140.
24 @A A SR A Fy Bl Exlshs
mRNAZY] profileE 71FOE 59 mRNA profileg B 15K
Tt 78R 24 B spot 2F aka wheizdo] 0.5 o] 2.0 o6}
Ato] B2 Foldol 9l WO R AEFW clustering B AMA|51
Aok HEE FHAES clusteringd & 85193 1L, principal
component analysisE HAIGITE EXSE LYY FHAE
2 Genebank %! Online Mendelian Inheritance in Man(OMIM,
www.ncbi.nlm.nih.gov/entrez/query fcgi?db =OMIM) database
g 7IE22% ol 7158 /&It
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1. Probe hybridization¥} data processing
A4 SRIERE] 92 RNAE 3E 0 g Hokgo] lo] 218
microarrayol] 835}l BEIATE 0] =507 Al 1 g
9) total RNARZEE] double-strand®] cDNAE §H9E151 O, o)
Z2E in vitro transcription ¥} © & DNA chipol] AlES 2
S RNAS SH5ISI0} S28 RNAE Cydst Cy58 242t A
5lad hybridization® ZWME U chip scanning IS A
histogram& Br && 42 normalizations1S3ri(data not shown).

2. FHALY clustering analysis

280l HUBAL £HS FHA BHS s, 28
o A4 W thE B 120 KK WHBS T8 = 42 )
o1&, 0.5u) ol5le] WHAES Hole REAE HHSINTE AEd
FEXR= clusteringE Sl 5470 FRAAE HE AFSIHL o=

3k factor 24E THCHFig. 1).

principal component analysisE
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Fig. 1. Tree-view image by clustering analysis. Aiter clustering analysls,
5 genes were finally selected. clustering image showed close correlation of gene
expression in each case before(-B) and after(-A) treatment.

3. 718 dd B FHAA AXS v
20024 1 ARNMNA] EA} 71E50)A] linkage analysisE &
ot AMZ S f’_ SHX YXE OMIM database2} Bowcock

£79] genome-wide scano] UERt WES HelshH 5470 wed
FHARE e 4 AUk

Table 22 2 A&HA] clusteringdt
Y FAA FHS GAAY 5Y AR A AE EA
C} A 5478 SFA}L ZollA] 3771 SHRY 71E9) wrEE
A A %K*K}Q} X7t SLIATE Ol clusteringSt =8
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Table 2. The genes that locate within psoriasis susceptibility locus

D Gene name location
AAB44B18  Amylase, alpha 2A; pancreatic 1p21
AABB3050 Ribosomal protein S8 1p34.1-p32
AALBT020  Isoprenylcysteine carboxyl methyltransferase 1p36.21
AA0BG471 S100 calcium binding protein A8(calgranulin A) 1021
AA458884  S100 calcium-binding protein A2 1921
AIR76502 RABI13, member RAS oncogene family 16212
AAOBB428 NADH dehydrogenase(ubiquincne) 1 alpha 2037.3
H50677  RNA binding motif protein 6 3p21.3
W73832  RNA binding motif protein 5 3p213
AABS7163  Amphiregulin{schwannoma-derived growth factor) 4913-021
W49522  Procollagen-proline, 2-oxogiutarate 4-dioxygenase, 5031
AAdBA246 MHC, class |, C 6p21.3
R47979  MHC, class Il DR alpha 6p21.3
T58430  Tenascin XB : 6p21.3
AA136710 Glyoxalase | 6p21.3-p21.1
AA410517  Senne proteinase inhibitor, clade B, member 6 6025
AIB69825  T-cell lymphoma-associated tumor antigen se20-4 7

e cleotide i rotein

ANESA3 T S’g%r;mm nu de binding p (G proten) 000-p1
AA101072  HSPC041 protein gp11.1
A921121  ADAM-like. decysin 1/disintegrin protease 8p21.2
AAQBS319  Stanniocalcin 1 8p21-pt1.2
AAZBB37S  Microspherule protein 1 12pitd
AAL12053  CD9 antigen(p24) 12p133
ANGBL4 glgl\s/g%r;tmgglypepude associated  complex  aipha 12003 q04.1
AA194043  Bradvykinin receptor B2 14032.1-32.2
AW005514  CD?2 antigen(cytoplasmic tail) binding protein 2 16p12.1
AI140795  OLF-1/EBF assoclated zinc finger gene 16912
AI972799  Ribosomal protein L23 179
AAS04348  Topoisomerase(DNA) 11 alpha(170kD) 17021-022
AAATBAS  SWI/SNF related, matrix associated 17923-624

AA489523  Eukaryotic translation elongation factor 1 delta 19p13.13

AAL4TET4  Peroxisomal acyl-CoA thioesterase 20g12-913.1
R06254  Tumor protein D52-like 2 20913.2-913.3
AA405731  Phosphoenolpyruvate carboxykinase 1(soluble) 2001331
AABE3149 t!?/rgeteasome(prosome, macropain) - subunit, alpha 2001333
H22919  Cystatin Bistefin B) 21922.3
AALEI24 Coagulation factor Vill-associated XQ28

(intronic transcript)

4. Clusteringjl| grouping

AFE 5471 FAXINA] clustering$t tree 72E E 4=
= (Fig. 1), 0] tree?] TXYE 7|E2E OKF grouplE LI+
Qrt group 12 No. 1014 107kK]0]1H, group & 110i4] 26,
group [ 270141 30, group Vi 310041 41, group V& 420
A] 45, group VI 460l4] 47, group VI 480l14] 52, group VI
53, group X2 54% 242t BR/E 61, Group 1, IV, V, VI, VI
£ & wagko] ZAS groupol| il Group I, M, V, X&

=]

Group [ =& A USEH0|5} Waizr Wehol 2 olalof
groupC Z 1071 FAXIE FAH & o]
& HAdHE /A AXol gl TT‘7H7:}7}'
778011, Group 1= 5& F tHEE 0.5 o|glolA] BE & 2 0]
Mo F E718t group L& 1678 FAAR FHEHA e o] &
71E AATE /AR Y4 eidske FRRPE 1370010
Group M2 =& # 2 ololldl B8 & 10 o|do8 &7l

>l
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DNA chipg 0|83} %9 ShIAFo oot FUA o7

group2 E 7§ FHAE THE e o] § 71&E A4 B
FAA R0l sleshe FHAL7} 27001, Group IV T
3 OIMNEE 10 o1&)ollA] BE & 2 0O|MOE A4St groupl.
170 SRR FHEN o o] § 71E pdad S84
Aol slgsh= S 87001t Group Vi E& A 4 ol4
(HEE 20 FR2)ollA BE & 2 0| OE ZAd}

FAAE FE=E] JeH o] & V& T FHA YRl
sl FHAT 270018, Group VIS E8 & 20 0|40 F
&7Vt groupQ & 271 [FAAIE FHHo] loH o] & 71E
A8 /FAA YAl sgsls FAAPE 278018, Group VI2
EE A 7 olkolM 58 T 2 0l4eR UAg groupQFE 570
FAMNE FEE0] o o] & JIE HATE |FAX AR
ks FHAY 37001tt. Group VIR B8 A 21 o14ollA
58 & 10 o]42og Z4dt groupolH Group K& 58 26
oldollA BE F 56 0|4 O &7Igt groupo] i Group VI
Xe 2 UF S84 785 Ack

i

Table 3. The chages in expression in levels of functional group-1

function gene name raio
Sk S100 calcium binding protein A2 0.22
development S100 calcium binding protein A8 0.69
Amphiregulin{AREG) 11.51

Major histocompatibility complex, class Il, DR 049

aipha(HLA-DRA)
Immune Major histocompatibility complex, class I, C(HLA-C) 222

system Beta-2-microglobulin(B2M) 1.87
T-cell, immune regulator 1(TCIRG1: AI359884) C2 1451
Topoisomerase(DNA) 1 alpha 170kDa(TOP2A) 0.28

S\Nl/SNF‘ relate?, Wamx assocgafted‘la%nn depéandem 05

requlator of chromatin, subfamily d, member .

Transarpton 12 SOVARCD2
OLF-1/EBF associated zinc finger genelOAZ) 8.1
APEX nuclease(apunmc/apynmldmw endonuclease) 17339
2(APEX2: AW028935) C2

nbosomal protein 44 0.31

rnbosomal protein 1.35 035

ribosomal protein S4 X-linked 042

nboscmal protein S8 063

nbosomal protein S24 0.55

nbosomal proten L23 222

Droten Cystatin B(CSTB) 0.26
oycling Ring box 1(RBX 1) 037
COP9 subunit 6 008

Sernelor cysteine) proteinase mhibitor, clade 084

Blovalbumin), member 6(SERPINBG) -

Eukaryotic translation initration factor 3, subumit 79

T(zeta, 66/67kD)(EIF3ST) -

Cuthin 1(CUL1: AA486790) C2 387

Ubiguiin specific protease 25(AA479313) C2 8.64

5. Principal Component Analysis

Clusteringslod HAE 547 SXAXE ] FQO B4
(Principal Component Analysis, PCA)& 5} factor 38 AU
T} Factor #o] =CW FR0Q1 7ks40] &2 Aot factor 1,
2, 3 & factor 30| dlgdh= FHAR= No. 1, 2,7, 8, 1022 t}
23} LriFig 1),
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® NADH
subcomplex, 10(42kD), @ serine(or cysteine) proteinase
inhibitor, clade B(ovalbumin), member 6, @ FXYD
domain-containing ion transport regulator 3, @ ribosomal
protein S24 T1Z]1 & SWI/SNF related, matrix associated,
actin dependent regulator of chromatin, subfamily d, member
20} SHRFE0] factor 3ol NHEAUCT

dehydrogenase(ubiquinone) 1  alpha

Table 4. The chages in expression in levels of functional group-2

function gene name raio
Isoprenylcysteine carboxyl methyltransferase(ICMT) 0.36

Signal Guanine nucleotide binding protein(G protein) alpha 11164
transduction 12(GNA12) :

G protein-coupled receptor ACXCR3) 2245

Ribonucleotide reductase M2 B(TP53

I inducible)(RRMPB: AAd95050) G2 88.75
PRKC, apoptosis, WT1, regulator(PAWR: Al984797) 995
C2 )
NADH dehydrogenase(ubiguinone) 1 alpha 078
subcomplex, 10, 42kDa(NDUFA10) :
FXYD domain containing ion transport regulator 054
3(FXYD3) ’
Tenascin XB(TNXB) 0.58
Bradvykinin receptor B2(BDKRB2) 2.15

ETC Aldo-keto reductase family 1, member Ci{dihydrodiol
dehydrogenase 1: 20-alpha(3-alpha)-hydroxysteroid 184
dehydrogenase) (AKR1G1)

Fatty-acid-Coenzyme A ligase, long-chain 4(FACL4: 1466

AAB33818) C2
Matrix Gla protein(MGP: AA155913) C2 36.18
Annexin ABIAAB72001) C2 6.84

6. FAA 715¥ Grouping

FARY A8 V&2 5& A USE 7)1Es 20 014, 05
olglE dld BAsle] 54N FAAE MESIEE, o] & F2
0l YA factorglo] =2 RAAE AFE 715E TR 5l
KCHTable 3, 4). I, & F WA 71E& 1.5 04, 0.75 o|d}
£ RENE Bl 186709 RAALE clustering® 5= UUTH
(data not shown). 7 BOIAE factor #lo] EOHA =23
3 RANEE FUiE gASIMeH o] Z2e BF doldl
Clustering 22}= Q0|2 ‘C2EHe= HAIZ dl¥ch

58 HoA 5& & AP Aol Case 19 58 A-F
THHIS} Case 29] B8 FA-& Wyl BAUSE FHSI9ICH

R
)

SRR A9l el
K91, HLA S, west
4 4| % (keratinocyte) 25+9] 0] 3}
B mES) 8, A4 gElS, o8 5
1 e, 11 9 MREAHE, BIEHE
Al 2alo] Thdt A E¥E 7189 ol B
Bolgr A0 FHH T Y. HZole 2
3k= fibroblasto] H&*”3} apoptosis T4
cello] A7PHS R AR ¢14E 1
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Mol olgo] HMAIHL AUk

OMIMo}| W, 31X} 71 linkage analysisol] LFERA 7143
3 S SHEA YA, Psoriasis susceptibility(PSORS) locix=
6p21.32] PSORS1, 1792} PSORS2, 4q9] PSORS3, lcen-q219]
PSORS4, 3q219] PSORS5, 19p2] PSORS6, 1p2] PSORS79] 73%
o] 4@E] UoH, F7} A4 T FHAL AXIE ok 5670
SRR ABNX7} FRHRTH.

B ASoA AFH 0T BT 54 FHARE 7I1E MR

BAG B3| AAY psoriasis locuse} 37787 L8t locusol] 9
L YKt o] HIES o]Fe FHEH HHE BIHCE &

Z38} loci®} A 74 EHAAM WeEE |FUAL T1F0] dEE
o] Y2 u|si= Aotk FAHEHSE psoriasis locus@t DNA
chip A3y}t YxGHe BEY ol EW th23 2T

Major histocompatibility complex(MHC) region0] 2341244
SAAYES USsHE Be S0 WEIUET, Ahnini 57
2 HLA-C(Human leukocyte antigen-C) locus7} 441 74t 78
A}e} Bedo] 21 Bl Capon E'%%= HLA-C & 1921 X
7b AAT d@Yol IS FESKICE B Agoli MHC
class [, C(HLA-C), MHC class 1, DR alpha(HLA-DRA) &9
SEA7} clusteringol| 4] A& F R S8 6p21.3 X|&ol] MHC 0]9]
ol tenascin XBS} glyoxalase 1 £9] SXAW} Ut 1921 A
oll41& S100 calcium binding protein A8(calgranulin A), 5100
calcium-binding protein A2 2]l RAB13, member RAS
oncogene family 59 FXA}7} clusteringol A AR Rt 5100
calcium binding protein A29} A8 Bowcock A =99 gene
expression studyollAl AXZ SN 718 2 £E0E UAE
SARE TAFAUCE 2 Agoll4] 4q13-210f LIX]E amphiregulin
o] WEEIEEN, Cook 59 FAlolilE  keratinocyte
EGF(Epidermal growth factor) receptor-ligand systemO] psoriatic
inflammationof] Q30| oYM epidermal®] AREGE] 014t
WIB 2 psoriatic lesion?] WET Silol Q¢ GATIAL SIATH
18} Bowcock £70] genome-wide scang Edl] H2OF
14q31-328 AH Q@ NG o g wFEsINet 2 A4ZdAME 22
9]0l brakinin receptor B27} 2RHBIFC). OMIMO] LILRRIE
psoriasisofl e QIX} &, Crohn's diseaseoll ZQQIALE WA%E
2917} chromosome 16q120]] UE0] HuEom™® 7344(Psoriasis)
% Crohn's diseasel} rheumatoid arthritis®} Z+2 immunological
diseasesZ QIAFE AYE AmEd o] Fool dYshe
OLF-1/EBF associated zinc finger gene(OAZ)3} CD2 antigen
binding protein 2% AM S8 FHX} locusol] A} ATt

B ASloAY AY R3] FHAL WS EAWA clusteringdt
of U2 54719 $FIXHS0| linkage analysisoll4] ER0IE
psoriasis susceptibility loci®} 685%9] =2 £&E0F EYUAIH
™, 7]1&9] large-scale gene expression studyS)Q} ol x)gh= b7t
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