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(57) Abstract: The present invention relates to an composi-
tion for preventing or treating an atopic dermatitis compris -
ing, as an active ingredient, an X-shape DNA structure (Xt~
DNA) formed by complementary binding of oligonucleotides
having the base sequences of SEQ ID NO:1 to SEQ ID
NO:4. When treating the X;-DNA in an animal model of an
atopic dermatitis, the X:-DNA alleviates skin lesions such as
erythema, bleeding and swelling, and swelling of ears, and
exhibit an effect to decrease the expression of IgE, and thus
may be useful as a pharmaceutical composition, health food
or functional cosmetics for the atopic dermatitis.
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95°CE 7} s} a1, 4°C 2 A A 38] Wzkslo 2 x o] de &gt}
F#1]

27144

XL-DNA |X01: 5-ACG TCG ACC GAT GAA TAG CGG TCA GAT CCG TAC
CTACTC G-3'(AEHZ 1)

X02: 5'-ACG TCG AGT AGG TAC GGA TCT GCG TAT TGC GAA
CGACTC G-3'(A €= 2)

X03: 5'-ACG TCG AGT CGT TCG CAA TAC GGC TGT ACG TAT
GGT CTC G- 3'(A €W 3 3)

X04: 5-ACG TCG AGA CCA TAC GTA CAG CAC CGC TAT TCA

TCG GTC G- 3(A €3 4)

X.-DNAT & 1A9} &2 £ 7FA M, X019 ACC+ X042 GGT, X029]
AGT= X019] ACT, Xo34 AGTE X029] ACT, X042 AGA+= X039] TCTS}
AR ASE AR 3

upebA], &= 1Bel vHER H}g]r o] X;-DNA= Y. 3= (monomer) 7} & & {Hol]
A%E Fee] SHE A 7 Z(polymen) = EAF = 9

X, -DNA-Z 20%-7F 2 20 A 200V 2719 6% ] ol24 O}Hl 2l
71 7] ¢ & (polyacrylamide gel electrophoresis, PAGE) 2.2 #-A]¢t & H &

o E] 31 (ethidium bromide)& ©|-&3}o] 4 A5t A|Z}&}stgl Tl

ME &5 AT A9, dEAL ZF0] 4889 FE A% mTri-2(Alexa Fluor
488-labeled mTri-2)E mTri-2 thAl o] AL-g-3}53 T

2. Al oF

4 HA] X =7](House dust mite, HDM)+= H}-©] 2. 2~ E 2] (Biostri Inc, Kobe,
Japan)ol| 4] A a1, v] ol F(dieckol)> K. EFH| U] (Botamedi Inc., Jeju, Korea) =7 F

Tl Ehsd AL, 1-F 2 2-2.4-vy Y E 2 Wl Al (1-chloro-2,4-dinitrobenzene, DNCB)-<
Al v 2 58] o) g1 21(Sigma, St.Louis, MO), ©}A| &2 v} =1 (Merck, Darmstadt,
Germany)®l| A -1l 8} S T}, B] E(Veet):= 2 7] E H#ll 7] #] (Reckitt Benkiser,
Mannheim, Germany)©l| 4] -] 5} 1 T},

3. AEFE

NC/Nga 7 v}-$-22(AH| 5 14 W A] 22¢, 45-%)= A EH 2 2 (Central Lab Inc,
Seoul, Korea)#} & & 22 28 2] %] 4 (branch of Charles River Japan, Kanagawa,
Japan)oll A -ul| &} T}, mhg-2~ = Al o] ¥ 3 (252 22 £2 °C; 22 07:00-19:00 h;
5 30-70%) 2] 1 (specific pathogen-free, SPF) =71 o)l A AL&5-3FA T, AL 5.9}

ES AFEA AT 25 ¢ A AT E AR A 1FeR

2}

L ?i?oﬂ*i = A2 7HE Y i ehal(3] 7hH 24#42013-020-01) 9] &
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[70] 4. o} E3] 3] X< (atopic dermatitis, AD)Z A

[71] =71 NC/Nga n}-5-221= H W %] A= 7](House Dust Mite, HDM), 1%
2,4-Tl Y E 2 £ 2 24 4l(2,4-Dinitrochlorobenzene, DNCB, 200 ul <]
ol E/ &P dE R THT )R A=A, 7, 14,21,28 3
35U 9] kA 0 & 2 =1, sFF7F Al H, vl Y X -DNA L vF9-220) 7.5mg2] X,
-DNAE 33542 91831 a1, 2 vF-$-220) = 2141 $H5 < (Phosphate
Buffer Solution, PBS)E 3] 8} 5=A 8} a1 A} w5~ o i §F A} = 52 7}5} 4]

B ie=
[72] 424 Z up9- 25 QAN 7] & )t} P g 551Gt
[73] 5.5 49 F3% H7}
[74] AFA R B RA ] FFE= olv] FAH Wi o &l Ald s th(Sone, K., et

al., Exp Anim, 2007. 56(2): p. 139-48 a1), ]3¢l o] Hxi= ZF AF o A A
3 718} S v}, $4b/E E (erythema/hemorrhage), %H /71 Z(scarring/dryness),

£ (edema) 2 23]/% 2] (excoriation/erosion)2] 7 3l - E}—Oﬂwﬂr ol A==
A7 T 0: 815, 17 2(<20%), 2:57H20 WA 60%), 2 3:%5 % (>60%).

ZHE K4 3= gl o] A4 ALEskot)
[75] 6. ¥ B o] 2 8A B4
[76] b2~ 5 QEekALe 2 T 7 o] 9l A i AES A FH sl o
[77] 7 WEEL 0% $EE T2 Do) 14 e 5 she}w ol Blo) 4 ymo)

x7to 72 dAaslglt). 19 il s ukEA fl 2 o] 2 Al (hematoxylin and eosin,
H&E)S =2 A atqivt. 18 § 33| ¢} 23] F-24, 0] 42t 5} - (parakeratosis),
2} 3} Z(hyperkeratosis), ¥4 75 (dermal edema), 4> 'd(vesicular) 4] 2
P A B oA WMEE T15F ghel Blalske] Frkegit

[78] HIRE A & G 7st] flate], AEd G S 5 F ol | & F(toluidine
blue)= G ST ZF 32 -9] 20711 9] gk whH e H]“J A EZ 7= F3d
= = L& o] g3sto] A6t

[79] 7.4 A9 54

o]
=4

m _1

[80] A F7 = vho] A 2 1| B (Mitutoyo, Kawasaki, Japan)= =74 3} 31t}

[81] nho] AR M B = A &gl ol A Hojxl 79 & il A8k,
nlo]l AZuE o 4% FAE 71533

[82] 8. &4 9 54 ¥ (enzyme-linked immunosorbent assay, ELISA)

[83] QA A AT 15 40l A A FH gE 2 vk 22 0] F ol ME-S 3037 F<F 170022
S5 A4 st A= 538k, -70°Ce) Basait.

[84] g o] F IgE @8- al-5-2-8 IgE ELISA 7| E(Shibayagi Co., Ltd., Gunma,

Japan)& o] -8-3}o] A48T
[85] 9. AFH 2 FFait A4 v (polymerase chain reaction, PCR)
[86] WA, I3 22 oA 4 g (Welprep) & RNA -2 A] 2F(Welprep total RNA
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[87]

[88]

[89]

[90]

[91]

[92]
[93]
[94]
[95]

[96]

[97]

[98]

9

isolation reagent, Welgene, Daegu, Korea)= ©]-835}¢] & RNAE F&351 3t

20ul -3 o] & A A} PCR(Reverse Transcription PCR, RT-PCR, Promega, Madison,
WID2 o] -83}9] 3 RNAY lugs A AALSH T}

A A1 ZF A & PCR(Real-time quantitative PCR) ¥} A 3} ¥-4] -2 iQ5(Bio-rad,
Hercules, CA)E- ©]-8-3} o] =35} %i T}

AP A R4 A QIAHThymic Stromal Lymphopoietin, TSLP) mRNA 2]
A2 T 25 2402 vhe-2 A" mRNAE ©]-88ho] ZF Al &0l theh
RNA 21 ] M@M 7tk

[TSLP >Z2}o] ™, A wak:5-GGACCACTG GTGTTTATTCT-3"(A €M % 5);
&}:5"-CAGGGTTTAG ATGCTGTCAT-3 (A @ % 6)], [T Al £ A el ¥ =
-ub 2~ g} ©F ¥l Al (T-box-containing protein expressed in T cells, T-bet) 3 &}0] 4,
&k - TACGCATCTG TTGATACGAG-3 (X EH 3 7);

&5 -TTCATAACTG TGTTCCCGAG-3' (A 2 % 8)], [EH~-21-§

3 -5-o] A AFQI A} (Trans-acting T-cell-specific transcription factor, GATA3)
11, 4% 85-ATGAGAAAGA GTGCCTCAAG-3'(A 2H 3 9);
&:5-CTTCTGTGCT GGATCGTG-3' (X1 & W3 10)], [ ¥ Ze}o|H,
&F:5"-TCATGAAGTG TGACGTTGAC ATCCGT-3'(X1@HZ 11);

13k 5-TTGCGGGCAC GATGGAGGGG CCGGA-3'(AEHE 12)]7F 242 152
452bp Y H & FE35H7] 98] AR E AL

PCR 2712 th&-3 &0k TSLP2] 74 -5, 95°Cell A 1023t 60°Cell A 102 3t,
72°CoN A 722 40 Mo &
= 2 Al 2 ) 3] =-3-91 4] 3] = 2 A o} Al (Glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) | 73 -¢-, 95°Cell A 1031k, 64°Cell A 10321k, 72°Col A
1822 30 Ao &,

B.E PCR 2712 &3l 214 +-4] (melting curve analysis)E -3l a3l

Mo o1e o PR
OEOE%QOEOEJEOE

SR ox IR |
=)

<A Al o] 2> NC/Nga vH$-2=¢] HDM/DNCBo®l| 2] 3 § 5% o} E 3] 13t
o] A XL-DNAS] &3}

ADE ¢+ NC/Nga "H9- 2= 7 w3, 41, 94 97 W 2 A7t
FANA = TS A

NC/Nga v}-9-Z= 0| A 2“:’1%] F1 =71 8¢l (house dust mite antigen)®l] &] 3l F- =¥
ol B Al ¥R wd& HA4slr] ¢38le], HDM/DNCBE 65 F¢F 5o
2HA 3] W a o)) whHE 2] 0 7 Fo]atgt

71 23} th & NC/Nga vH§-2=o] A §H54] Q1 HDM/DNCB 9] o] &= w1 4], 1]
AZE FEJor Agk guh 238, FH, 18, €9 2L A F55 Holo
Fr 53 A TS 2A).

“12]1} X, -DNA X 5.3= o] e} gt 9]¢ 445 A st ieh. vl B o] A/
¥ 3}Sl & w] vl Al HH Bl el 228k d 542 A/ o 4%

im
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[99]

[100]

[101]
[102]

[103]
[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

3o A AA et 2po] B Kol ow wE A Z71skgl ).
1Y X -DNAE A g3 v~ 2 vb-5-29f 8| aldto] 139 A <4=7}F
4570l M A A3 483l

<A Al ¢ 3> NC/Nga 7H$-220ll 4 HDM/DNCBel &] 8] 58 71 2] HFo| A XL
-DNAS] &3}

NC/Nga w2~ HDM/DNCB-= -4 A] 1€} 5-F-o] A2} 7H= AT,

ol M ek Q& o) thzat o] Aol A S M ELY 43 X9 & 97}
Hlti | =284 545 BT 2B).

1o v, X, -DNAZF A 2] | wpg-2=o A= 5 A ] 29 35 2
A3/ o] v F7}F A A& BEslsi

5ol A Aol vlalsto] tzzate] 79 FE 4ds] F7kE = Ao
A QAT X -DNAE A 2] gk 4 9-, 55 W #] 6529l 4] HDM/DNCBol| 2|35}
F7He 79| i-&ol AA T este A& A5

=

o Ror

<A A4 4> NC/Nga v}-5-2=2] HDM/DNCBoI ol 8l f-5=% &5 Az 3 & ¥
IgE f-2] ol th$t XL-DNAS] &3}

H| 7 A 3 (Mast cells)s= IgE v 7} &el| 27] A gke] T a3k 2hg-7]| = ¢el A
Ao, @ Wl Igk vl ] F7h= ADY] T 2% 5

o 2370l 5] HDM/DNCB 9] A 2] = 4/ mh-9-2
d s A8 F7HA17 §PE, X -DNAE A 8] g o
Z& 1 TS 3A).

TSLP= AD®] X &fol] th&k Th2 A 43 HY 27| Al =5lellA T ad JTs
3l TSLPY= Th2 ¥ < HE-S TARC 2 IgEoll &3 f- 9} whad o] 9}

Ao GHA-F a4 A4 HE-S-(Quantitative reverse transcription-polymerase
chain reaction, QRT-PCR) #2412 NC/Nga V}-$-22 4] X;-DNA”} HDM/DNCB?]|
ol & 5% TSLP ¥ TARCS] mRNA & 2 A28 A 3] 51a 24 3tc)=
A2 BolFAth(5 3B % 30).

o] & 3 A 7}E-2 X, -DNAZF NC/Nga v}-§-2~ R dlol| A Th
HDM/DNCBOI| 98l 54 3712 A §th= 2la B

rlo
(-
[¢)e]

!
=
=)

)
3
T,

o

2
N
32 of
o
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AT

371 AEHZ 1WA ANEHT 49 AV ES 7HA = S Ee L=
FRA Aol o8 YA H X 729 DNAX,-DNA)E e+ o=
F38ls ol B W] o i X B ofst 24,

%87 2] Al 18] oA,
7] X8 22 DNAX -DNA)= & ©]72] X,-DNA 5 7+2] A1 4]
Aol o & T A (polymenE W eh= A& 5 2= dhi= o} B
979 e = A 58 oFst 24 E.

[ 3] Al 28 el 1) A,

dd4) A
A7 X&E 7x29 DNAT §4732 4 91 221 A Q1 A (Thymic Stromal
Lymphopoietin, TSLP) F=+= TARC(Thymus and Activation-Regulated
Chemokine)] & & 7 AA 7] = A& 54 02 dfi= ol 23] 94

o i AR g o 2R,

[%d -3 5] MEHE 1 WA MEHE 49 Q7ML S 7HA &= 8] a2 8 =9
AR A At & FAE X3 22 DNAS FraAs o= ¥313=
ol B -4 ot = A 1A

773} 6] Al 5ol Qo] A,
A7) X8 %9 DNAYE £ o] 49 X,-DNA A3 7F9] 4+ 2.2 Al
213 =3 (polymer) & A 8= A& 5 0 & 8= ol B3] 1]
oW = A8 A2 E

[ 73 7] MEHE 1 WA MEHE 49 Q7ML S 7HA &= 8] a2 8 =9
AR A At & FAE X3 22 DNAS FraAs o= ¥313=

olET ¥ d i E= S Ve R A E
78] Al 73l oiA,

7] X8 7% DNAE 5 o]49] X,-DNA 45 7F0] AR 2 A3l

& F3 A (polymen S FA8h= AL EH 02 ahi=

ot = NS VA SR 2=
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XL-DNA (Ligated X-shape DNA)
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