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ABSTRACT

Background: Psoriasis is an inflaimmatory skin disorder that is characterized by a marked
proliferation of keratinocytes, vascular dilation and leukocyte infiltration. Cytokines play
important roles in the pathogenesis of inflimmatory disorders. An overexpression of
proinflammatory cytokines was characterized in psoriasis plaque. Among these cytokines,
IL-1B is major pro-inflammatory cytokine synthesized during the infecton and
inflammatory process. The IL-1 receptor antagonist (IL-1Ra) competes for the same IL-1
receptor for IL-1a and -1P, which prevents activation of the target cells. Three single
nucleotide polymorphisms (SNPs) in the IL-1p gene have been reported at position -31,
-511 and +3954. Within the IL-1Ra gene (IL-1RN), there is a variable number of
tandem repeats (VNTR) of an 86 bp length in intron 2. These polymorphisms related
to cytokine production and associated with various diseases. Methods: We investigated
the polymorphisms of IL-1B (promoter -511 and +3954) and IL-1RN on 114 psoriasis
patients and 311 healthy normal controls in Korean. We performed PCR-RFLP on single
nucleotide polymorphisms (SNPs) of IL-1B (promoter -511 and +3954) and fragment
analysis on IL-1RN 86 bp VNTR polymorphism. Results: The frequency of IL-1B
-511*1 allele (patients vs. controls; 50.0% vs. 42.3%, RR=1.4) was significantly in-
creased and IL-1B -511*2 allele (patients vs. controls; 50.0% vs. 57.7%, RR=0.7)
decreased in psoriasis patients compared to normal controls. We also analyzed the IL-1B
-511 polymorphism according to patients' characters (age of onset, sex and family
history). The IL-1B -511 alleles were significantly associated in patients with male and
family history than health normal controls. There were no significant associations of
IL-1B +3954 and IL-1RN polymorphisms with psoriasis patients. Conclusion: These
results suggest that the polymorphism of IL-1B -511 could be genetic susceptibility
to psoriasis in Koreans. (Immune Network 2003;3(3):242-247)
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< & AoF A7k IL-1 (Interleukin-1) ZHA 3 A Al
¥ (keratinocytes) 2] =4 Alol] WEEo] AFEA|E7} =
22822 (prostaglandins) ¥} o} 327 £-3)] & 4=(collage-
nase)S AAFsLa, Wu] Al Fol|A] A=El (selectin)S H-H]
sl 38 FA o] v HEZFT} $He Bl RS
¥ 2H] A1 3 (paracrin signal) 2 2H-8-S gHch34). B IL-1
< A7FEH] A% (autocrin signal)Z FH Q] A4 24
BAELE ASslo] SAAIZIHS). 243k 24P AA)
I BAE B2 AR ARkeE Aol ETRlE whE
AT AH A FIl A5 gk I]FelA 1L,
IL-1Ra (IL-1 receptor antagonist), IL-1 S=8&x]2] W& ok
H37E g2 g4I oddEle] ki HuEg
©dl, 53] IL-1B¢} IL-1Ra®] T o] A3} whnol| o3k
= Fv AoE A H6-8).

IL-1 $47F F(L-1A, IL-1B and IL-IRN)S Q17F 34
A 2q12-q139]] AXepH, Z- FARE SolA Y vhekA
FE5 23 k). IL-1BFAALS] ohekAl -2 AAeF A
3 Holl A IL-1p2] A4bol] 3k F+= 208 Ky
Aeh10, 11). IL-1B+= promoter (-31 and -511)2} exon
5 (+3954)l] Ttk FHE Za 9lom F H9 BE
C-T 937] wolo|], IL-1B +39549] T P HAAE
IL-1p8] &zt Al Ad;A o] Harxglrk(12-
15). IL-IRN 34 A intron 201 86 937] % Ao 2~6
MR wrEsl= vhokAl A9 (VNTR, Variable Number of
Tandem Repeats)s 23l 9low, tiglfAA 2 (IL-
IRN*2; 57 Hh) AR dlellA] IL-1p9] A4t 571
oF Ao} 9drk(6). o] 3t vhFA > of ] Aw <
Aol Harxglrk(17-23).

AF7HA 9l Rl 714 #E fA2E o] 6d A
Aol EAetL e Ao deizlon 2T gefzl
A2} olu] 75g &AL e FAAL AT A
Aol AeA ZAE L Urk24,25). kAR o] gk FA
248l wol 7} o] WA 714l odst=Alol A= A
o] dHZ Ao] glormE 714 A A A7t 2
3} ofof] B dFolAE =l 714 3AtellA
IL-1B (-5113} +3954)¢} IL-1RN9] §47F thekAl & v
o zAEle] AT A& Bhe|anat skgict.

o B 9

I;|_=I
4 =2 DNA £, 2 dFeAE &= 74 A}
7} 3115 e 2 DNAS Hel &
gokst Hol) 3~4 mioflA EE Tl
ABgulyo g PZLE Haldk ¥ 10 ml PBSE 23]
A8 Y ZE K buffer (50 mM KCI, 10 mM Tris-HCL
pH 83, 25 mM MgCl, 0.5% Tween 20, 100pg/ml
proteinase K) 100uloll SEA 7] ¥ 56°Coll A 1417k &3¢
HESA171 5] proteinase K& AS AAIsH7] $l8iA
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95°Coll A 107 WhHg-sk3let.

PCR-RFLP (Restriction fragment length polymorphism)
WS o] &3 IL-1B (5117 +3954) i -HA A}
FH. IL-1B 5113 +39542] FAA chA 2 oA
Aol AEH Yo shgovl, 2§34 chaky
& 2A7] A% 247k primer 37144 Thedt 2

th(13,23).

IL-1B (-511) sense 5’-TGG CAT TGA TCT GGT TCA TC-3’
IL-1B (-511) anti-sense 5°-GIT TAG GAA TCT TCC CAC TT-3’
IL-1B (+3954) sense 5°-GTT GTC ATC AGA CIT TGA CC-3
IL-1B (+3954) anti-sense 5’-TTC AGT TCA TAT GGA CCA GA-3’

PCRZ & 73] 20u% AABAewl, 24 242 10%
buffer (500 mM KCI, 100 mM Tris-HCI, pH 8.3, 15 mM
MgCly), 2 mM dNTPs, 5-©]%& primer 1 pM, DNA 200ng,
Taqg DNA polymerase 1 unit (5 U/pl; Boehringer Mann-
heim, GmbH, Mannheim, German)©|t}. Perkin Elmer 9600
thermocycler (PB biosystems, Foster City, CA, USA)E A}
golo] Thest 2 L% 2AGA AN (1) IL-
1B -511: 95°Coll A 587+ 13], 95°C 302 (denaturation),
60°C 302 (annealing), 72°C 402 (elongation)& 353] A1A]
g H, vpARte g 72°CellA 1027 whEAIZ T (2)
IL-1B +3954: 95°Col|A] 5&7F 13] ¥ 95°C 302 (dena-
turation), 55°C 30Z(annealing), 72°C 403(elongation)&
353] AAg F npAjeto 2 72°Col A 105 WA Z T
%5 PCR AEs 77 BolA At A4 Ava 1
(IL-1B -511, 5 Ujul, Boehringer Mannheim)@} Tagq 1
(IL-1B +3954, 5 Ujul, Boehringer Mannheim)2 2 37°C
of| A 2&|7F WE-S-sto] Akt & 2% agarose geloll 47|
= g 5 ethidium bromide 2 <3 M3lo] AutE 22le)l9l
o} IL-1B -511 thkAdlA = PCR $E4HES 27]+=
304 bpE Ava 19] A A o] EAsl= IL-1B -511 o
HAFAAH (IL-1B -511*1; C)= 190 bpe} 114 bpE At
Hw, IL-1B 511 E¢AA 2 (IL-1B -511%2; T)=
304 bp2 AwkE]A] =T IL-1B +39540 4= 249 bp
©] PCR FF4HEo] dolA ™ IL-1B +3954 thE]-F-4 2t
(IL-1B +3954*1; T)o| EA&}H 135 bpe} 114 bpE Axgk
W, IL-1B +3954 t&GAA} 2 (IL-1B +3954*%2; C)=
Tag 19 1A A Qo] EAsIA] oot Axte]z] of=th
(Fig. 1).

IL-1IRN HFHE2-2.9](VNTR) &A1 2} F®. IL-IRNS] exon
26 S1X8H 86 bpe] AL 7] W A Thopy
< 4387 13 primere ok Zrh23).

IL-IRN sense 5’-CTC AGC AAC ACT CCT AT-3’
IL-1RN anti-sense 5’-TCC TGG TCT GCA GGT AA-3’
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PCRS % 3] 200 AAlskgld, 7 24 106
buffer (500 mM KCl, 100 mM Tris-HCI, pH 8.3, 15 mM
MgCL), 2 mM dNTPs, 50|74 primer 1 pM, DNA 200 ng,
Tag DNA polymerase 1 unit (5 U/pl; Boehringer Mann-
heim)e]t}. Perkin Elmer 9600 thermocycler (PB biosy-
stems) & AH&8to] thadt 22 L& 2713}l A AAE)
9tk 95°Coll A 587k 13], 95°C 30 (denaturation), 60°C
2% (annealing), 72°C 1¥-(elongation)= 53%], 95°C 30%
(denaturation), 60°C 1%-(annealing), 72°C 1+-(elongation)2
253] 5 AAZE F, upARt e & 72°Col| A 107 HEa-A
Zth. S%% PCR A= 2% agarose geloll 17|95
gt 5 ethidium bromideZ %3 Asto] golslich. = f
AR 1~5 (IL-IRN*1 ~IL-1RN*5)& th-&-7} o] s}
ek 42 1 @ HHE, IL-IRN*1, 410 bp), ¥
A7 2 (¥ HbS, IL-1RN*2, 240 bp), tHRAAF 3 (5
# WS, IL-1RN*3, 500 bp), HH-+4AF 4 G Hb5,
IL-1RN*4, 325 bp), tH&-G& A} 5 (681 ¥HE IL-1RN*5,

304bp s
190bp <« 249bp
114bp _, < 135bp
—
114bp

Figure 1. Results of restriction enzyme digestion of IL-1B -511
and +3954 gene polymorphism. M indicate DNA size maker,
Lane 1-3 of the treatment with Az I on amplified portion of
IL-1B-511 ; lane 1: IL-1B-511*1/1 (190 bp, 114 bp), lane2:
IL-1B -511*1/2 (304 bp, 190 bp and 114 bp), lane 3: IL-1B-
511%¥2/2 (304 bp). Lane 4-6 of Tag I on amplified portion IL-1B
+3954 ; lane 4: IL-1B+3954*1/1 (135 bp, 114 bp), lane2: IL-1B
+3954%1/2 (249 bp, 135 bp and 114 bp) lane 3: IL-1B+
3954*2/2 (249 bp).

595 bp)(Fig. 2).

A5 BA. QA Az BAA fo4 2 el 54 o]
A9l 79 Chisquare AR L& 3}3 56 o]a}ql 7S
£ two-tailed Fisher’s A4 o2 Algfsidct. A 9=
(Relative risk, RR) 3k Woolf 22 Haldane’s ¥ & <
Hsjol ALY,

e 1}

IL-1B -511, IL-1B +3954, IL-IRN WSR2 v| .
A4 AT AT vl a2 gle wl, $kAboll A IL-1B
511%1 S AREA vs. BAQ; 50.0% vs. 42.3%,
RR=14, p<0.05)2] BI%7} §)a}A Z7}1sl9)a, IL-1B
51172 N AAHEA vs. B4Rl 500% vs. 57.7%,
RR=0.7, p<0.05)¢] Hl=T oA Fraslsict. 3kat
T3 ATl A IL-1B +39549F IL-1RN2| t}okAl S =
AFSFA Y, T T 7] Kol HolA] ekgkrH(Table I, 1I).
J4 EAd W IL-1B -511 NP AR W, A4
S Ao A o], A, 715E 59 Y 5

500bo
410bp
325bp
240bp

Figure 2. Fragment analysis on IL-1RN 86 bp VNTR polymor-
phism. Lane 1: IL-IRN*2 (240 bp), lane 2: IL-IRN*2/4 (240 bp,
325 bp), lane 3: IL-1RN*2/1 (240 bp, 410 bp) and lane 4: IL-
1RN*2/3 (240 bp, 500 bp).

Table I. Comparison of the IL-1B -511 and IL-1B +3954 polymorphism between psoriasis patients and normal controls in the

Korean population

LB -551 Psoriasis Normal B +3954 Psoriasis Normal
n=114 (%) n=311 (%) n=114 (%) n=311 (%)
Genotype Genotype
11 29 (25.4) 61 (19.6) 1-1 104 (91.2) 285 (91.6)
1-2 56 (49.1) 141 (45.3) 1-2 10 (8.8) 23 (7.4)
2-2 29 (25.4) 109 (35.0) 2-2 0 3 (1.0
Allele Allele
1 114 (50.0)" 263 (42.3) 1 218 (95.6) 593 (95.3)
2 114 (50.0)b 359 (57.7) 2 10 (4.4) 29 (4.7)

a: RR=1.37, p<0.05 ; b: RR=0.73, p<0.05



How Fgel IL-1B 511 G HAA] HES u
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S A skSA ek (Table ). 4 A)7]ol] whg E7ellAl= 30
A& 71Ee2 sto] 304 o] ell gt 3R type |

o2 304 o] %ol W3k FAT S type IE F-E3}0]
st th28). =4 A type MollA] IL-1B -511%1/1
(32} vs. AAFQl; 33.3% vs. 19.6%)3 IL-1B -511*1 t#
GRS A} vs. BAFQ: 51.9% vs. 42.3%)9] BIE7) =7}
st A, type IollAl IL-1B -511%2/2 (A} vs. B4k,
24.1% vs. 35.0%)2] HIE7} 7HAstg A uF EAF 0] $-9]
AL HolA] ¢kt Aol ubE ol FA} 3hAboll
A IL-1B -511%1/1 (32} vs. BAFQ; 33.9% vs. 19.6%,
RR=2.1, p<0.02)¥} IL-1B -511*1 tHg AR EHA} vs.
AAl; 55.4% vs. 42.3%, RR=1.7, p<0.02)2] ¥1=7} H
oAl Vet aL, IL-1B -511%2 g A AHEHAL vs.
AAkQl; 44.6% vs. 57.7%, RR=0.6, p<0.02)¢] HI%7} &

Table II. Comparison of the IL-1IRN VNTR polymorphism
between psoriasis patients and normal controls in the Korean
population

Psoriasis Normal
IL-IRN n=114 (%) n=311 (%)
Genotype
A1/A1 93 (81.6) 262 (84.2)
A1/A2 15 (13.2) 38 (12.2)
A1/A3 1 (0.9) 4 (1.3)
Al1/A4 4 (3.5) 6 (1.9
A2/A2 0 1 (0.3)
A2/A3.4 0 0
A3/A3 1 (0.9) 0
Gene
Al 206 (90.4) 572 (92.0)
A2 15 (6.6) 40 (6.4
A3 3 (1.3) 4 (0.6)
A4 4 (1.8) 6 (1.0
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AR oot Haetgich. 71539 Rl uiet
TEste] Wl 2ARE A3}, 7hSE S 2 gl Sk
ol A IL-1B -511%1/1 (34} vs. B789; 343% vs. 19.6%,
RR=2.1, p<0.05)¢ RIES} IL-1B -511%1 w314
Gkt vs. A5 57.1% vs. 42.3%, RR=1.8, p<0.02)9]
A7 frefsiAl S7kekalar, IL-1B 51172 Al
AHERAL vs. B9 42.9% vs. 57.7%, RR=0.6, p<0.02)2]
RlEs Folei gassich

2 o
AR #7375 293 §47 aclo] BHoz &
§9 oht Agoz g 7]

B Afol® Esta vy 72
orsket. Ao BRI A4 Wi
3 3l Ao Z QA o] AolE
7Hls dudltele fFARES A3k 74 (suscep-
tibility) 2} 74 5 S (severity)oll Tt ZA|H el FH A}
FAAZA At s ek -1 wHal - (monocyte) S}
T2} Al (macrophage)oll A EH|=& WY 24 J|5s
7H ZAA A Aol BRI R 714 FHEke]] - =
& oFo] FE, 15 wha Al AA Wl o7 A|EFo
Al o]z} Ao E7F]] Al whe-& fFE¥HCH@E). w3k IL-1
pe] ok AW AL dX3es Ao E Hias ot
(29,30). IL-1B % IL-IRN 7479 ohekAl & IL-1p9}
IL-1Ra®] A4bel] Agka 9 (10,11), o] 734 A%t 2
A7P9A A AP 2= AeE HaElo
(17-23). 2 Aol A= g9l 714 ghAlollA] IL-1B9} IL-
IRN 47 v #te] A& A+ =A%
A4 gkzrel 4]l ArolellA IL-1B -511 FA A}
o] theFAd & stk A}, $kApollA IL-1B -511%1
e FA7e] wl=7F Fo8Al Frhella, IL-1B
S511%2 AR vEE foleiA askslch
(Table I). 714 A& A o] vbAY o], A 71
9 59 4 EAoE FE3lo] IL-1B -511 ¥

Table III. Comparison of II.-1B -511 in the psoriasis patients groups with each clinical characteristics

Age of onset Sex Family history Nosmal
IL-1B -551 n=311 (%)
Type I Type II Female Male Yes No :
n=87 (%) n=27 (%) n=58 (%) n=56 (%) n=35 (%) n=79 (%)
Genotype
1-1 20 (23.0) 9 (33.3) 10 (17.2) 19 (33.9)° 12 (34.3)° 17 (21.5) 61 (19.6)
1-2 46 (52.9) 10 (37.0) 32 (55.2) 24 (42.9) 16 (45.7) 40 (50.6) 141 (45.3)
2-2 21 (24.1) 8 (29.6) 16 (27.6) 13 (23.2) 7 (20.0) 22 (27.8) 109 (35.0)
Allele
1 86 (49.4) 28 (51.9) 52 (44.8) 62 (55.4)" 40 (57.1)° 74 (46.8) 263 (42.3)
2 88 (50.6) 26 (48.1) 64 (55.2) 50 (44.6)° 30 (42.9)" 84 (53.2) 359 (57.7)

a: RR=2.1, p<0.02; b: RR=1.7, p<0.02, ¢: RR=0.6, p<0.02; d: RR=2.1, »<0.05; e: RR=1.8, p<0.02; f: RR=0.6, »<0.02
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SRR MEE vz A8 tK(Table II0). IL-1B
S11x11 AR 1 AT TSEE 2
3 e FATNA FsHA Skt As Es)
Aok B A 7)o wE z2AelA = 7] 74 WAy
kA2l type TollA] IL-1B -511%1/1 tHE--A k3
A} vs. AAel: 33.3% vs. 19.6%)7} SHALTol A 1=
o] WA YA 2AE F7F Hol FAFA FoA
£ vehA ¢kgkrl. Reich 52 IL-1B -511%1/1 o)
HAFHAAE 23 9= /Mol IL-1Ra/IL-1pS] H]E-o]
IL-IB 511922 73 g Molvg Aodos
FostAl Zrkgkde AS Hasdoh31). olegt
3= IL-1B -511 vk o] IL-109] v 154 a3}
o & Frl= & HolFH, o]= IL-1B -511%1/1
G427} IL-1B -511*2K.t} IL-100]] 93 ©] &
HE AS5A wbsI AR S devhe AS Al g
gk IL-1B -511*1 -4 A7) IL-1Ra®] FtdE 7}
AR/ S Zdevhes AS AAste] Foh3, 4 o
T Haol|A] AAF ZHA Z(stratum cornuem, SC)olA]
IL-1Ra®] H|&o] eff ol =38 I I FollA =
E5 A g FFol vl Bol FUhEI(32), 53
IL-1Ra7} 7141 3kAtoll A F7bd ek Aol Eaw 9l
(33,34). 17| Aol A IL-1Ra ZHHad v} AR/A S 2
£ IL-IRN*2 -4z} IL-1B -511*1 HE 54
AL Aol o] Ak o] vhs 3 ch3s5). FrHH o E IL- 1B
S11x1/1 7] 744 A fgx, AT 2 7S
Hol Q& TollA A1} vl Al FoetA F7HE
o] X x]|rh@31). ol¢} T A el A4 g
Aol Al IL-1B -511%1 gl §-427F Agke] vy
Al A vE AFA Ao] BRI ub-gofl dgkE w]X]
= AR A AASIE AA g w3t o] 3t oY
HAAAE 3]l 24 B9 144 B4, S 1A
A17], A, 71583 ARAdE 2k AS AR
o] Fr}.

AEHOZ B QAo A= shEel 74 ghxke} IL-1B
9} IL-IRN tg§AA71e] AR & =Ale] IL-1B
S11 g FAZ7E AL AP Zevke AE o
At o]# gt IL-1B -511 i F-AAE skl A4 3k
Z4e] Agk ubAy 7hg 9l Qi §

43 A QAR A8 Zlo g A7Er o E
Hb A5 Ao ETRRlIS E3eE U] W Ao BRI
o] §4A AT AL o zAsto] g9l
of| A 74 w3 7k Aol Bl
S ABA S 9 oAAolr)
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