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1. M3AN®1 Genome-wide DNA methylation fﬂﬂ‘l{{ repetitive sequences
NAMIANENI T8 LINE-1 DNA methylation 1ag3% COBRA  vmsdnmlasusnimas
v\ﬁoﬁﬂw;'maaéﬂaUTSﬂa:Lﬁ@lL?m 10 710 LsnAuuwsiia chronic eczema 10 1o lsnuzSewiia
squamous cell carcinoma of skin 8 8 UazHINEIAKLUNA10 318 WUMIEeU LINE-1 DNA
methylation maGL‘Hagﬂﬁdﬁ’lwgﬂmméﬂ’JEJISﬂﬁ:LﬁG]L?‘i% FAnNLTRARIMWTITasaUnGianns
URBEAYNIIFNA(p=0.017, % LINe-1 methylation psoriasis vs. normal skin = 35.24+5.07 VS.
40.07+2.84) (Figure 1)
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wn'iwnai;tﬁmﬁaﬂmwaoéﬂwkaaztﬁmﬁuﬁszﬁu LINE-1 DNA methylation FANINTS
Lﬁ@uﬁa@mwaaﬂuﬂnaarj’mﬁﬁﬂé’lﬁtymaaﬁa (p=0.002, % LINE-1 methylation psoriasis vs.
healthy subjects = 41.96 VS. 46.35) u.a:Li‘iawnéﬂwhﬂanﬁ@ﬁumm:ﬁumw;utmmao'[‘m
lasaeie PASI score T@]zmzgluﬁﬁﬂmu;uLstaaBﬂu')na:ﬁ PASI score = 15 498131%7% 20 T8
ua:néuﬁﬁﬂdﬁujuttsamaoTsﬂﬁam:ﬁ PASI score < 15 @aflswauw 20 1
wuiﬁéﬂwﬁaaaanejnﬁéﬁm’é"waa LINE-1 DNA methylation luuanansfiuaenafiioddny
meadd  eapslsimuaiaiovessziy  LINE-1 DNA  methylation Iuéﬂmﬁﬁmmguun
maoTsﬂmnﬁumIﬁu@i’ﬂﬂiﬁéﬂ'auﬁﬁm’mguuswaﬂmﬁan AIadyU0I3=ey LINE-1 DNA
methylation luéﬂwﬁﬁmmgmmmaokamnwﬁﬁu 4114+ 471 uazALafoues LINE-1 DNA
methylation luéﬂ'auﬁﬁmm;uuswaa‘[saﬁamvﬁﬁu 42.78 + 4.60 wuinéﬂwﬁ’onéuﬁﬁmm
;uu.‘so'uaﬂmmnua:ﬂauﬁszé’u LINE-1 DNA methylation snnmawdndiansfiinddynisaia
(p=0.036 uaz p=0.003 g ua1aV) (Figure 2)

Figure 2
LINE-1 in Total leukocytes
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Figure 2

% Methylation of high PASI score (severe psoriasis) compared to normal total
leukocytes: P-value = 0.003



% Methylation of high PASI score (severe psoriasis) compared to low PASI score (mild

psoriasis) total leukocytes: P-value = 0.273

% Methylation of low PASI score (mild psoriasis) compared to normal total leukocytes:
P-value = 0.036
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L&KﬂLﬂaﬂ’ﬂ"l’lil'mNﬂ?ﬂiﬁﬂa“tﬂ(ﬂtduuﬂ ﬂuﬂﬂﬂﬂﬂ&lﬂ“' 10 5’1U&I'Wl”lﬂ'ﬁLLfJﬂL‘Hﬁﬂm@llﬂﬂ(ﬂﬁﬂ')ﬂﬂﬂ

Lﬂmmﬂmo ‘]ﬂa T cell, Beell, Non-T,Non-B cell gz neutrophll WU’n neutrophil mnmhtf[m

sz wilseau LINE-1 methylation Gl’]ﬂ’)’]ﬂ%ﬂﬂ@laﬂ'ldlluﬂﬂﬂmﬂ’wﬁﬂ@l (p=0.019)

lml e

L‘naammaaﬂmw’nu@au"luumwumn@mamwuﬂmﬂmmaanmual.lﬁzmm puIznNalee
szinaluuazAwUn@(Figure 3)

Figure 3
LINE-1 in Celltype specific
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2. nsdnwv1in ID4

a. ANWIIZeU ID4promoter methylation Tu cell Iines PBMC
menmsﬂnm promoter 1D4 methylation 1% cell lines @19 9wuanlu nau Hematopoietic
cell lines l.'nu Jurket, Daudi, Molt4 i 1D4 promoter it methylated DNA 'um..'n HL-60 u.a.
K562 1 mixed DNA PBMC 1 unmethylated DNA Lm‘lunau Epithelial cell lines L%
Hela, Hep2, HepG2, Caski, SiHA, HaCAT, RKO u methylated DNA ﬁ’m Sw480 1w
Mixed DNA WazUACC903 11 unmethylated DNA (Figure 1)
b. AN¥INITUEAIBENVLYI ID4 mRNA 11 human cell lines
Tagsin human cell lines #1393 M152y ID4 mRNA lagd% real-time RT-PCR  wumnil
B9 HaCaT Wz SW480 7iiimsusadosnuad ID4 mRNA Geduwwswuuwnduiumaiie
methylation' 2984 ID4 promoter (Table1)

Figure 1
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Table 1 Inverse correlation of ID4 promoter status and mRNA level of 11 Cell lines

Epithelial cell lines

HEp2 Methylated promoter 0
Hela Methylated promoter 0
RKO Methylated promoter 0
HaCaT Unmethylated promoter 19.4
SW480 Met/Unmet promoter 0.14
SiHA Methylated promoter 0

Hematopoietic cell lines

Daudi Methylated promoter 0
Jurkat Methylated promoter 0
Molt4 Methylated promoter 0
HL-60 Methylated promoter 0
K562 Met/Unmet promoter 0

Table 1. Levels of /D4 mRNA expression in epithelial and hematopoietic cell lines analyzed by
Real time RT-PCR. GAPDH was used as a control. The expression levels are presented as

ID4 copy number/GAPDH copy number. Names of all cell lines are listed for each row.

b. #nw® promoter ID4 methylation 11 PBMC uas %w,f'zamm:ﬂlmbﬂa%ﬁmfm
fin®3zau DNA methylation V83 fw D4 1w PBMC mnmamanau healthy 9uIn 7
ARIGE Nﬂm‘[sﬂa.,mmau 31U 20 118 Hafilade WuMsLia DNA methylation lunau healthy
57 o Aedlusessr 714 uas mngﬂw 14/20 T ﬂmﬂmaua: 70.0
’ %a"l;iwum'mLmn@inarjwﬁﬁuﬁwﬁty (Figure 2)

NI AN promoter 1D4 methylation lu%mi{amnéﬂ'snIsﬂa:LﬁﬂL?au Wounu
lsauzi3afia squamous cell carcinoma of skin wasfimiianewdnd  lasSudnuluiulse
gzifiaiunon WU non-methylated  bands Aaduasadolufominnaulng
FanuAsImam 6 1o Lwi'lm:ﬂduIma%ﬁm’Euwwuﬁo non-methylated bands was methylated
bands 6 318310 9 T8 WI=AUID4 promoter methylation = 34.81% L&laﬂnml‘u squamous cell
carcinoma of skin ﬁnmu 7 Tm‘WU’n Nlhtl squamous cell carcinoma of skin '~J~wum non-
methylated bands Ll.ﬂ: methylated bands 3 378370 7 718 {3@UID4 promoter methylation=

. 21.84% (Figure 3A) Lfiaﬂ"mmmmﬁﬁwuiwéﬂ'sUISﬂa:LﬁmL?auLLa: éﬂmlm squamous cell



carcinoma of skin IMILANTWIBITERY ID4 promoter DNA methylation aﬁwaﬁﬁuﬁ’lﬁmv (p<0.05)
(Figure 3B) anmfu"leﬁh samplé ﬁﬁLQ‘W’]: non-methylated bands LLa:ﬁﬁv’J non-methylated
bands Was methylated bands 81711 bisulfite cloning and sequencing Lﬁia validate Nav8y MSP
W‘U’Jl’l HWRVUBY bisulfite cloning and sequencing Wuldluma@any Msp (Figure 3C)
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c. AN NMIUFAIBANTAY ID4 protein IuTwitannyiolinaziiaiu

= - ad - a " : z b

ANWINIUEAIEENYEY  ID4  protein las3F  immunohistochemistry  luTuiiteanyilae
Liagziialdu (n=9), Wisuiulsafiankidu  laun lseuzi3ewdia squamous cell carcinoma of

. P o o v

skin(n=7) , 13 chronic eczema (n=7) WazRINIINNAUUNG (n=6)  WLILTRARINTININT
fIMUUUIIIUALAG parakeratosis Tulsnad9 azlulinmsuaasaanvas ID4 protein (Figure 4)

Figure 4

Figure 4 immunohistochemistry 183 ID4 (A-C) Haniaudn@  (D-F) finlsnazifiatin

(G- AulsanziSiziia squamous cell carcinoma of skin Waz (J-L) Aulsa chronic eczema
Q ! rﬁ L :’J !
d. Wisuiisuszau 1D4 promoter methylation WM INILTIRNIRUITIEI
URSTUU Y



Tasusniras A THURLAz Tua9eanaIniulasss laser capture
microdissection  LENLEY neutrophil AunInlMTWATIMNIEIMUBBenIAB IR la@NE
keratinocyte NIWINANEAA DNA Y bisulfite treatment Waz@Anus3zey 1D4 promoter
methylation lap3% MSP technique ﬁniﬂluéﬂ'iﬂ 3 smwmﬁ AIIINULANIL
methylated band 1 keratinocyte INAIMIITAWTITULL (356U DNA methylation
=100%)(Figure 5)
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e. AN MIUFAIBANVDY ID4 protein WIBULHBY human cell line Hitdu non-
methylated ID4 promoter W& human cell line Alw methylated ID4 promoter



N

WU’J.'l human cell line ﬁl.ﬂu non-methylated ID4 promoter (HaCaT) wAMIUFAIONVDY
ID4 protein meﬂlwfﬂ’m human cell line ﬁtﬂu methylated 1D4 promoter (HEp2) il:‘hjﬁm‘i
waadaanvad ID4 protein (Figure 6)

Figure 6

Figure 6

Immunohistochemical detection of ID4 in cell lines using a polyclonal antibody to ID4. (A-B)
HaCaT cell line and (C-D) HEp2 cell line. A and C show the light microscopic appearance of the
cell lines (hematoxylin and eosin, x600). HaCaT displays dense nuclear staining of D4 (Bx600)
whereas HEp2 lacks staining for ID4 (Dx600).

3. nsd@nu i BCAP31

#m3u BCAP31 lavimsdinusnnaz DNA methylation  lapyinnns@nmsnlu human cell lines
yawua 11 cell lines LLa:vi'wmsﬁnmluéﬂuuIsﬂa:LﬁcﬂL‘\‘mua:ﬂuﬂnanéua: 10 8
lasdnwlu PBMC Tas3Tms  bisulfite treatment, cloning and sequencing 3188 10 laau
ussrimyuaTzn CpG uuluslumeswasiu  Aidunus 36,167 A9 37,432 wasguTaYa
U52111.3 &9flvi9sin 48 dumus  Figure 1 WUSGWWA bisulfite treatment, cloning and
sequencing  UARZIY 2INaNEUIURAIAIT AN Unmethylation 29naudaugas
fesunuafitdn  Methylation wazifio3ouifisuaiaduwasssdy DNA  methylation
POIUARTAUNMI  MINUA 48 SN °naaéﬂ‘;u‘[sﬂauﬁm‘\‘mua:ﬂuﬂna wuiwéﬂw
lsnaziiaidnilszdu DNA methylation w89fin BCAP31 gmn'a"lﬂuﬂnaaéwaﬁﬁuéwﬁzymmﬁa
(6.844 + 0.4365 VS. 0.5563 + 0.04395 p < 0.0001) (Figure 2)

Figure 1
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Figure 2 (A)

UFAIAILARLIZAU DNA methylation 289 CpG LARTAILWININNG 48 eunwd  wWisuifioy
s:mngﬂwkﬂaxtﬁmﬁuua:ﬂuﬂna (B) WEAIALARLIZAU DNA methylation 289 CpG NInua
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nnuugITelarin1sfinwszdu mRNA 2838u BCAP31 lau3F real-time RT PCR  uaz
normalized aufu 18 S I@mﬁnu’ﬂu human cell lines NIRNUA 11 cell lines WUINANTE
HaCaT cell line fiflin13u&aIu83 BCAP31 mRNA gatilaliouifisuniy human cell lines 84

s s a € s s s »
LazIzaUNILRAIaanNYad BCAP31 mRNA ﬁmmauwummunnmnm:ﬂu DNA methylatlon
(Figure 3)

Figure 3

0.08-
0.07-
0.06-
0.05-

0.04+

Expression of BCAP31

0.034

0.024

0.014

0.00 LB ! :
Hacat Hela HepG2 SIHA Hep2 RKO Molt4 Caski K562 Daudi Jurkat

Figure 3 URAITEAU mMRNA 28384 BCAP31 lasi’ real-time RT PCR  uaz normalized a1nfn

18 S a9 human cell lines NInaa 11 cell lines

wazdarmIfinmssdy mRNA 2898w BCAP31 Lﬂ'%umﬁUusmiwoéﬂmhﬂauﬁﬂﬁu
uazanUnddelarinns@inuszdu DNA methylation uan wniwéﬂmlma:nﬁmﬁuﬁs:é‘u
M3UEAI8aN189 BCAP31 mRNA aaasatnsliiusdniiiaifisuiuaund(0.0565 + 0.00550 VS.
00661 + 0.0013 p< 0.0001) (Figure 4)
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4. M3AnEEAUBIN IL-22 neunaznasnssnenlasmalnsinnisa
a. Demographic data

msﬁnmﬁﬁﬂuéﬂaU‘[sﬂanﬁ@ﬁuﬁhéu 19 au Wume 14 au Wiy 5 A mqmﬁu
441697 1 sruzmfiiluwlsaasiiodulszanm 6 0 wunszdu PASI score lwwame
ﬁLLmImI;Jaaniuwav\rﬁaueivlaiﬁmwumn@ﬁaﬁuasjnﬁﬁfﬂéwﬁmmoaﬁa ﬁﬂwmnﬁaéu 8 au
Lﬂﬂ'lmum‘isnmmu systemic treatment mumummu’lmm‘lmum Methotrexate ‘INmJ’JfJ 7
ﬂu@auauamﬂammnmq mhu 1 fiseialunauauainesn Methotrexate LAABUAHAIAND
ms¥nwIaan PUVA uaz Acitretin glhumyomv\m'luﬂsxm'lmumssnmmu systemic
freatment ANNBUWMIANEN T26U BMI °uaaéﬂazJém’lﬂnvjay;'lummsﬁﬂn?f[mﬁémaﬁﬁﬂizmm 23
’Eagav‘ﬁugmﬁmumaoéﬂwﬂa@ﬂ'ﬁumﬂaﬁ 1
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Male (N=14) Female
(N=5)

Age (yr) 44.21£10.7 4416
Disease duration (yr) 109 616
PASI baseline 22+11 1443
BMI 2314 3 23.09+3.1
Previous systemic 8 (57.14%) 0
treatment

1. Serum levels of IL-22 were significantly reduced after treatment with MTX

mmmmnwnmu IL-22 wu“l@'lunawmamo 17 % (89.47%) Ll,a~nauﬂ'suau 13 au
(68.42%) AINE1Y [Median] Y8932AY 1L-22 'uaomhmm"nauﬂ’mﬂuuﬂ’umnu 30.1 uas 9.15
pg/ml MUEGTY (317 2) Tnpfissen 1L-22 naumﬁnmmaonqm‘gmuummnn’n
nénmuquaﬁnﬁﬁnéwﬁq (56.63+ 60.73 pg/ml vs. 12.58+12.59 pg/ml, p<0.001) (Flg 1A)
néuéﬂwﬁﬁma:‘[wwma (M PASI score >15 )  asilszeudsu IL-22 aomwnau
éﬂwﬁﬁma:kmﬂmnma (éw PASI score =10-15 ) azinﬁﬁfmiwﬁty (92.81+64.47pg/ml vs.
16.43+12.88 pg/ml, p=0.001) (Fig 1B). WazIEeUETY 1L-22 aﬂaaadwaﬁﬁﬂéwﬁ:yﬂﬁamﬁnm
a881 Methotrexate (5.98+4.69 vs. 20.09£10.58, p <0.001) (Fig 1A).

wannitfalarinmsiassaudsy 1117 8% 117 mmmmwwu"l@?luném:ﬂw 2 A%
(10.53%) 90N 19 A% menvluwu‘lunaumuau WasIzuESY IL-17 vlwmwmmnmonu
Szmwnaumﬂwua naumuﬂuammuﬂmﬂmmmn@ (p=0.142) nasmsineluwylolalan

mnmﬂufﬁsuaﬂm
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Mean Md 1Q p-value
PASI-score
Before 20.09 15.4 12.5-28.4
After 5.98 5 2.1-11.1 <0.001*
IL-22
Before 56.63 30.1 11.39-113.92
After 9.33 2.41 0-21.12 <0.001*
IL-22 control 12.58 9.15 0-25.42

p-value tNBUITHININDWUAZAFINITING
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Figure 1 IL-22 serum level in healthy controls and in psoriasis patients at baseline and after
treatment. Each dot represents the IL-22 serum level of a sample. Horizontal bars represent the
mean. (A) Comparison between controls and psoriasis patients, at baseline and after treatment.
(B) Comparison between psoriasis patients divided into high and low PASI groups, at baseline

and after treatment.
2. Correlation between IL-22 serum level and PASI score

M PASI score WURIEAUATN  IL22  newuasndsmisnmusadhluenmedi 3
wuiws*ﬁu‘ﬁ%’u IL22  newmsSnwiiamuduAushy  PASI  score  szuiwnand
amwuumﬂmn’manﬂ [r=0.63, p=0.004, quuare 021] (Fig 2A). LLa.»LuaLmeJ'Jmﬂu 2
naumm~@1umm IL 22 naumﬁnnnﬂu nmmmmu‘nm IL-22 g3 (IL 22 >50 pg/ml ) (n=6)
Lm,nau‘nu?@umm IL-22 &N (IL-22 < 50 pg/ml ) (n=13) wmwnau‘nmmumu IL-22
goee ummau'uaaPASl score  TRARIMAINIINBANNNM naunmymwm IL-22
mamwuumﬂmmoa 6 (22.92+10.67 vs. 10.05+5.83, Z=2.68, p=0.007) (Fig 2B).
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Figure 2 IL-22 serum level and PASI score in psoriasis patients. (A) Correlation between |L-22
serum level and PASI score at baseline (r=0.63, p=0.004). Each dot represents the IL-22
serum level and PASI score of each patient at baseline. (B) The clinical response to MTX was
significant different between the group with high and low IL-22 serum level (Z=2.68, p=0.007).
Each dot represents PASI difference between baseline and after treatment of each patient.
Horizontal bars represent the mean of PASI difference. ‘High’ indicates the high serum level
group (IL-22 >50 pg/ml) (n=6) and ‘Low’ indicates the low serum level group (IL-22 < 50 pg/ml)
(n=13).





