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ABSTRACT

Background: Psoriasis is a multifactorial autoimmune skin disease with a pathogenesis
that has remained obscure. Recently, T cells bearing natural killer receptors (NKRs) were
precisely and strongly targeted as new putative pathogenic immunocytes in psoriasis.
Among NKRs, killer cell immunoglobulin-like receptor (KIR) is the major molecule re-
cognizing HLA class T allotypes and might be closely related to psoriasis. Methods:
To investigate the association of KIR genotype and patients with psoriasis in Kotean,
we defined the 14 KIR genotypes in 96 patients with psoriasis and 86 healthy controls
using PCR-SSP methods. Results: The frequencies of KIR2DS4 and KIR3DL1 were
significantly decreased in psoriasis compared with controls (RR=0.21, p<0.02). When
patients were divided into two subgroups at the age of onset, type I (<{30 yeats) and
type II (=30 years) respectively, these phenomena were similarly observed independent
of groups divided (type I: RR=0.26, p < 0.005; type II: RR=0.14, p < 0.0006). When the
patients were divided into subgroups according to the age of onset and family histoty,
the frequencies of KIR2DS4, KIR3DLI, and KIR2DS3 were significantly dectreased in
type 1 compared with type II psoriasis (3DL1, 2DS4: p<0.004; 2DS3: p<0.04) and
were significantly decreased in psoriasis without family history compared to with family
history (3DL1, 2D84: p<0.007; 2DS3: p<0.05). The frequency of haplotype combi-
nation BB was significantly increased in psoriasis compared with controls (RR=2.74, p<
0.009). Conclusion: These results suggest that KIR genotype is a factor for the oc-
currence and development of psoriasis and in future how combinadons of HLLA and
KIR genes influence psotiasis needs to be defined. (Immune Network 2005;5(3):179-185)

Key Words: KIR (killer cell immunoglobulin-like recepror), the haplotype combination
BB, KIR3DL1, KIR2DS4, KIR2DS3
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A30, B13, B17 (B57, B58), B37, B39, B46, Cw7, Cw9,
Cwll, DR7, DQA1*0201 2] HLA N GAAE AA
3} AFA o] glrkar B s QIek6,7). oledt 27
A+ -8k (major histocompatibility complex, MHC) 4
A} 8ol Ao]E71QlF} 3 H|-MHC §AA%E 743
ABAdo] Qlrkar BaE 3 9l ow(8,9), Aol EFtelE &
Histe T AEE 72409 W 7igela] Fa3dt d4%
sttby RasE s 9ok(10,11).

F ol Aol Abel A LAl (natural Killer receptors,
NKRs)& @8 sh= T AZWNK-T Al £)7} 2449 AE25
A W AEZE FAHI 9lor o|¢} Ay A+
So] wko] B31% 3 9]t} Fierlbeck & NK-T A|EEo]
ZAA fke] Akl IPN- y & A4k o B skl o
#(12), Nickoloff®} Wrone-Smithi= A& Eslo] A
A4 FetaZFE NK-T AE7F A= ek Hars)
93 31(13), Nickoloff -2 SCID (severe combined immuno-
deficient) u}-$-2~ Edlo]|A] NK-T A|EE0] AA E2=2
& FEgrha Bt h(14).

o]#] gt NK-T 4| %7} ©hals}ar @)= NKRs& =A C-
type lectin family?} immunoglo-bulin superfamily® 1}
o] X)+=d], immunoglobulin superfamily Zoi s}1}2l KIR
(killer cell immunoglobulin-like receptor)< 71417} WA sk
d@Ao] 9irta w3 A HLA-CE F 83l HLA class
I HFAAE AAe FEAZ 424 Aok KR
2. 199 o3 WA 2] LRC (human leukocyte receptor cluster)
gl Bl A fxsy dAA FE&A FAAR]
2DL (1~5%), 3DL (1~3%)% &4 3} +&A F4A<
2DS (1~5%), 3DS (13)& E3jtsle 1274 o]449 /3
A2 FAE 0] gt o] A7 AR E =& HA
< el o]9} o] & b4 & Zh= KIR tiR
AAES ohoFet 23 o3l B2 7 daAE ot
A o] ukgoRH(15).

Z 2ol KIR 447 i A% 1l 27t WA
Agtel Aot Adslo] ke AFEo| @Wol Eiy
3 ¢}, Martin 5 HIV (human immunodeficiency vi-
rus)2] 7ted ol 4] KIR3DS13 HLA-Bw4 thed -4 21e) A+
3 72-go] AIDS A2Pzg 9] Aadzt Afslo] vt B
23k §) o m(16), Khakoo -2 C& 7+<d vlo]e] A(he-
patitis C virus, HCV)2] 7+edol|4] HLA-C13} KIR2DL39] &
kol gralel 215} qisslol gleka Rela glvt
(17). TE3F Nelson 52 HLA-C 84§47} KIR2DS1 =+
KIR2DS2 Ao) o] zgto] A4 A 34 o (psoriatic arthritis)
o U AT ABEel Qrkn Basa glovd
(18), Luszczek -2 HLA-Cw*063} KIR2DS12] #=3lo]
A4 74 (psoriasis vulgaris)©] 131248} At o]
olrtar R arslar 9)ar(19), Koeleman 52 HLA-C2¢}
HLA-Bw47} ¢1-& uw] HLA-Clol} Z3dtsl= KIR2DS27}

drka 2

3

type I3 3ol th3t Zi 3} AR
B2 9 eH?20).

o9} Zro] KIR R4k} 74 zhe} duA ol 3t

B 9E AZdAgr EaEs glon s o
o2 & AT BawR] gkgkch ueh £ AFellA
AR gAFe AAATY KR FHAE £25 vl
BHzto] 2ol ZAAZA e KIR Aol AR
zAsta dE YeiAEE EAe

wo R rif ox R

==
b2 A7 AR g mydel W

A= W o ¥ (onset age)oll whe} type T (<3043}
type Il (=302 UF a7 34 EA ol 3t &<
Table 13} Zit}.

DNA 2. DNAY %2 AccuPrep Genomic DNA Ex-
traction kit (Bioneer corporation, Korea)S- o]-&3}¢] o] &
olgom o|& goksly v} 2k A 2 middlA
RBC lysis buffer (1 M Tris-HCL. pH7.6, | M KCl, 0.5 M
MgCl, 0.5 M EDTA, 2.5% N-P40)E o] §3fo] FZTE
B8 & o] 2 PBS 200 ulol] 3 A 7] 3L proteinase K
(20 ug/ml) 20 112} Binding buffer (GC) 200 p1 5 74 7}stod
60°Coll ] 103 £k 934171, HkSo] B} Isopro-
panol& 100 ¢l 7pel|Far o] ¥h-5-8-& Binding column
©2 273 & washing buffer (W1, W2)E- o] £3}o] Al
Agket AFE columnoll ZHF5E 20041 BolF ¥ 4
ABg XA DNAE FZ¥r}. %% DNAE spectro-
photometerZ o] £30] = E =A% F 100 ng/ul?] &
T2 3le] KIRGFARE S £43817] 913 PCRE FH 2
2 Agsich

KIR 238 £4. 14559 KR $7974) b e
a5}7] 91a) POR-SSP #H & A-8ek9ler] KIR £

o O

Table I. Characteristics of the patients with psoriasis in Korean

Number (%0)

Characteristics =96
Sex
Male 53 (55.2)
Female 43 (44.8)
Onset
Type I (<30 years) 70 (72.9)
Type II (=30 years) 26 (27.1)
Family History
Positive 24 (25.0)
Negative 72 (75.0)




A FAE FE) Ao AgE EolH 2l primerd] o
714942 Brizard 59 8-S #2319 cH21). Internal
control primer2 = APC #-Z AFol| that primer(H & &%
0.1 uM)9} HLA-DR beta -5 2}of] tl&}t primer(®] Z £ %
05 uM)E Ahg3tglch. KIRell Eo] &9l primer= 2%
E5E 02,025 05, 1.0, 20 uME Agsgon o] &
primerZ#} 100 ngful DNA, 0.25U I-start Tag Polymerase
(Intron Biotechnology, Korea), 200 uM dNTPs (I.D.Gene,
Inc, Korea), 10 XPCR buffer (500 mM KCl, 100 mM Tris-
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HCI pH 9.0, 15 mM MgCl,, 1% Triton X-100))] ZH52
23hsto] & volumeo] 10 ul7} B =% 3¢t} Mycycler
thermal cycler (Bio-RAD, Hercules, CA, USA)E- A}-£-5] o]
PCRE stglom A3 27 of-&3F 2} 92°C 402
13], 91°C 252 (denaturation), 65°C 452 (annealing), 72°C
302 (clongation) 43] W& 91°C 252 (denaturation), 60°C
452 (annealing), 72°C 302 (elongation) 263] ®lE- 91°C 25

Z(denaturation), 55°C 14-(annealing), 72°C 2%-(elongation)
2 53] e 5 kAo 2 72ColA] 1087) WA

M123 456 788910111213 M

Figure 1. Generic KIR genotyping results obtained from three individuals. Each PCR reaction included the positive control primer
pait of APC and HLA-DR beta, which gave rise to a 256 bp-amplified fragment and 796 bp-amplified fragment, respectively. 2DL1:
lane 1 (204 bp), lans 2 (270 bp); 2DL2: lane 3 (173 bp), lane 4 (750 bp); 2DI3: lane 5 (550 bp), lane 6 (800 bp); 2DL4: lane 7
(254 bp), lane 8 (288 bp); 2DL5: lane 9 (214 bp), lane 10 (194 bp); 3DL1: lane 11 (197 bp), lane 12 (181 bp); 3DL2: lane 13 (245
bp), lane 14 (130 bp); 3DL3: lane 15 (112 bp), lane 16 (190 bp); 2DSk lane 17 (149 bp); 2DS2: lane 18 (173 bp), lane 19 (240 bp);
2DS3: lane 20 (242 bp), lane 21 (190 bp); 2DS4: lane 22 (204 bp), lane 23 (129 bp); 2DS5: lane 24 (125 bp); 3DS1: lane 25 (900
bp), lane 26 (177 bp). (A) The haplotype combination AA is a homozygous A haplotype that were determined by the presence of
only a set of KIRs: 2DL1, 2DL3, 2DI4, 3DL1, 3DL2, 3DL3, and 2DS4. (B) The haplotype combination BB has combinations of
two B haplotypes without 3DL1 and 2DS4 that were determined by the presence of only a set of KIRs: 2DL1, 2DL3, 2DI.4, 2DL5,

3DL2, 3DL3, 2DS1, 2DS5, and 3DS1. (C) Another haplotype combination BB were determined by the presence of only a set of
KIRs: 2DL1, 2DL2, 2DL3, 2DL4, 2DL5, 3DL2, 3DL3, 2DS1, 2DS2, 2DS5, and 3DSI.
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t}. Z2Z 3 PCR AYAHE-E loading buffere} st =,
1.5% agarose geloll &1 7] 5slo] EtBre JA3t | A7}
£ gelsdchFg D).

A B4, AA Avke] BAF {942 tlio] 54 o
9] 719-3= Chi-square 214 0 & &}t 50]] o]s}el A%
= two-tailed Fisher’s exact A2 AJsialgdc}. Al
23 % (Relative risk, RR) 7k Woolf9} Haldane?] H
S Aol Agetg om p ghol 0.05 o]ste] 3% 5
Hog §o3t Aog oZrH22).

i o of

E zf

KIR §-3 ¢ 2432 a4, 44 359l A KIR
GRS BELE A4 KIR $249] w157t A4 U

el wb 8413} KIR $A4219) WlEE YA Uetge
m o1 4]4 KIR $-A %} % KIR2DLI1, 2DL3, 2DL4, 3DL2,
3DL3 9-A A= 100% ¢ ¥ % & Vebya KIR2DL2 &= 7F
A e W5 (22.1%)% Ytk 43} KIR f-2 7ol
A¥ KIR2DS47} 713 & W% (98.8%)%F vietytor
KIR2DS30] 7}& Y& ¥l %(18.6%) & vtebskth AA 3
A ARl KR §A4%E vlas] & 23,
KIR3DL137} 2DS49] vl 5= A4 k-2l sl A7
A S-olebA] 4319 2 (RR=0.21, p<0.02) L ¥}2]
& KR fAAE ) vEE A4 73 A4AE
Apololl A folgt Hol7t velbA] ggteh A4 AT
S kg o o] whe} type T (<3043} type 1T (304D 2

] o]
o 1
FE3 ¥ KR §Ax8] HEE A4A73 vl

Table II. Comparison of the distribution in KIR genotype frequencies of patients with psoriasis (type I and type II) to normal controls

Total Age of onset Normal controls
Function KIR gene patients with psoriasis Type 1 Type 11 n=86 (%)
0=96 (%) n=70 (%) n=26 (%)
Inhibitory 2DL 1 96 (100.0) 70 (100.0) 26 (100.0) 86 (100.0)
2 16 (16.7) 11 (15.7) 5 (19.2) 19 (22.1)
3 95 (99.9) 69 (98.6) 26 (100.0) 86 (100.0)
4 96 (100.0) 70 (100.0) 26 (100.0) 86 (100.0)
5 34 (35.4) 26 (37.1) 8 (30.8) 33 (38.4)
3DL 1 91 (94.8)° 67 (95.7)° 24 (92.3)° 85 (98.8)
2 96 (100.0) 70 (100.0) 26 (100.0) 86 (100.0)
3 96 (100.0) 70 (100.0) 26 (100.0) 86 (100.0)
Activating 2DS 1 34 (35.4) 26 (37.1) 8 (30.8) 32 (37.2)
2 17 (17.7) 12 (17.1) 5 (19.2) 20 (23.3)
3 13 (13.5) 11 (15.7) 2 (7.7)€ 16 (18.6)
4 91 (94.8)b 67 (95.7)d 24 (92.3)% 85 (98.8)
5 21 (21.9) 15 (21.4) 6 (23.1) 19 (22.1)
3DS 1 30 (31.3) 22 (314 8 (30.8) 31 (36.1)

*p <0.02, RR=0.21; °p < 0.02, RR=0.21; “p < 0.005, RR=0.26; “p < 0.005, RR=0.26; °p < 0.0006, RR=0.14; ‘p < 0.05, RR=0.36; p < 0.0006,

RR=0.14.

Table ITI. Comparison of KIR genotype frequencies between the two psoriasis patients groups; age of onset and family history

Age of onset

Family history

Funcii
uaction KIR gene Type 1 Type 1I Positive Negative
n=70 (%) n=26 (%) n=24 (%) 0=72 (%)

Inhibitory 3DL 1 67 (95.7) 24 (92.3)° 24 (100.0) 67 (93.1)d
Activating 2DS 3 11 (15.7) 2 17 4 (16.7) 9 (12.5)°
4 67 (95.7) 24 (92.3)° 24 (100.0) 67 (93.1)"

*p<0.004, "p<0.04, p<0.004, “p<0.007, p<0.05, p<0.007.



B A3 3ATE ERe) A oBAsA R type 13}
type I EFol| 4] KIR3DL13} 2DS49] vl %7} 8-o))A)|
Zr43F9 tHRR=0.26, p< 0.005; RR=0.14, p<0.0006). ®}
Hol] KIR2DS39] WIS type I $hahol| 4ok §-9)5}7]
7425} tHRR=0.36, p<0.05)(Table II).

A4 SRS i AR I S o) we) BRslo

BAATH Fogt AolE el KIR3DLIF}; 2DS4,
2DS3¢] HIEE ZALF 7holl vl agk A} type Iol] ]3]
type 1o} 4] KIR3DL1Z} 2DS4, 2DS39] ¥l E7} $-9}A)
ZHast9d 0.8 (p < 0.004; p<0.004; p<0.04) 7FEH o] )
+ Aol vl 7t o] gl shAlA] §ol3lA i
399 thp <0.007; p<0.007; p<0.05)(Table III).
KIR 9l A3 2 A A20 AdA). A A7 Z4
A2 KIR {42 241 7 9} (profile) & KIR 2 w3
o2 B5el9vh23,24). A Yulj#|3 -2 KIR2DLI, 2DL3,
2DL4, 3DLI, 3DL2, 3DL3, 2DS4 ¢-A2}9] Za o] H =
A5 3 B LulA -2 KIR2DL2, KIR2DLS -84 <} 9}
4%} KIR §4449] chofgh 23t o] B2 AAs9o).
ol E& thAl FHAHTAY A e AA Ll
23}, A GullAl¥ o] A9l KIR3DL1Y} 2DS4E E3hs
A ¢k= 7 7FA B AujAd o] z¢el BB YAy =
g, ASH B AulA3 o] thokdt o] 2 A zgtow FAH
AB UuliAY =3 3 FFHZ EHE 2 A4 347
AU dulAlY =98 wla BEAsgc2s). 1
A3 AR AA DAl =S A4 A2
BT oA b 2o v g Yelgo BB 9
A 29> ATl Bl AA ATl §9
Al Z7FskTHRR=2.74, p<0.009). LuljAs] =zatg
B w3 o] §-F-of wle} B AufAled & shps 7k 3
YA U 5-(AA GullAE =3hHel B LeixgS A
ol% sh 7HA R Q= 7 $-(ABBB YuiAlE zghz
vro] A4 373t Aol S vl ae] E Ae £ oo
& Al F98k Aol & vpehiA ekghrh(Table 1V).

ru =l

B Al A e A7k WA A3kel AM} o] A3al
AEslAl Aol 9l HLAS 7 E(ligand) 3 2=
KIR FA7keke] Al & zAs A A4 g3 4
YT KR 423 vlaz EA st 2 A3, o
A4 KIR §-73 491 KIR3DL13} 243} A 7}0] 2DS4

FAR 2T AL FAFolA FIaA el
15 BAssich KIR F479) 444 Al s

= 28 Suzuki 59 odfollA = B Aol Ante}

It

Apst A 3kA}Foll 4] KIR3DL1T}F 2DS49] wl%7} 7ha
e AL BReGoY EAMY $94L hehtA
ghed) ol A7 ARl A4 Tl 509 HE uf
ol 5] ghol o] 9} 2L A7} veh Rolat AEH

Table IV. Representative KIR genotypes in 96 patients with psotiasis and 86 healthy controls and frequencies of their haplotype combination

KIR Genotype and

Psoriasis
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AA: a homozygous A haplotype; BB: combination of two B haplotypes without 3DL1 and 2DS4, makers of A haplotype; AB: combinations other than haplotypes combination

AA and BB; AB/BB: haplotype combination AB or BB, combination with at least one B haplotype.
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o] 52 ¥t KIR2DS17} 2DL5S] vl %7} 3ol 4] &
oetA Z7beli= AL BEks}el o KIR2DL2, 2DL5 &
A8} ohokdt 243 KIR §344e] 238 2= B
A& Aol 2 sht L3t Jde SuiAd e =3
frolatAl Sovsle A& #E3eH25). Luszezek &
} 71416l 4] KIR2DS10] f-9]3}A] F7}sba o]
=2 Z83l= HLA-Cwo 3 §-954A4] Z=7}s)
B3 o] o] | & S H o7 28l Q40|
P & ZAgsto] Agle] Aol ofdkg wiH
15 Barslgl.ew(19), Nelson G- AAA &
el KIR2DL13} 2DL2/3¢] HLA 2|7+E7) 912 o) A%
o] 243} &9 KIR2DS13}F 2DS2 §A A} 71414
WA bl ofgkg vHcks AAE Harsksihis).

olF WF-E dFES KIR2DS1 A7 AA
AJAel gtz Hustz 9o} B dAfdAE
KIR2DS1 327} 743} dfAdo] gle Aoz Vet
weh B A A7 o4 gyl 34 9 (arthritis)
& 2kl YA ¢ A AR AAA HA sl
HAH L Aolrt et HZF KIR 44 %= Q
Zoll we} W ol Eed dh<¢le] KIR2DLI,
2DL3, 3DLI, 2DS4 $-AAe] 5= o} 2 od 7520 of
T Y ZAANLAY AR vsRie) =4 Vel
o1 KIR2DL?2, 2DL5, 2DS1, 2DS2, 2DS59] vl 5= F7}
A 2=8le] §AA HiEE YA VeRgeh26). o] gt
Agol] b & YA Kol QFoll W F4A w7
o)} Aztell g £ F A& AT AgHT

£ dFol|Al= KIR3DL1S] HIZ7E AHAFQlFoll vlal
714 SAEANA R 8lA asldl = o9 e A
FHE AN A G TAHE oA HE9] #4135 7]
Zholl A ABZbel] Bl AAAs| A} 22 AlEe 9
o] JAA KIR &4 & 25 A7) = 5% #19] KIR3DL1
& 23 YA 92 A2 KIR3DLIE 23 Sl A&
Hep 2o Zdo AAA s&A7F A s 1
A3 AN A3t A3} Aol vl iz ez <
NA AAA AT EA3E 7] 7] wfFoll 249
2 A7E WA Aol 2 7HEAS el ol
ArH . 43F KIR 84& W3 A7) KIR2DS4
FAAE A Al A Fo)eiA Zastded o=
KIR3DL1 21 A}9} -5 L3t Lufa 2 o] 9% )7 wfj ol
UeR}E AFte] AL} B KIR2DS47} non-MHC B-4}-2
YHER QA EE & 7] Zol] &sle] o]9} L2 A
H7} e Aeg FAHAC

A4 A& U dH T 7S el B %
AAATFH Fo3 Xeo]E vpehd KIR3DL1# 2DS4,
2DS3¢] Wl 5.& 3R Zhol] mlazgt A} type I8} 71
Ho| 9l 32170l 4] KIR3DL13} 2DS4, 2DS39] vl £ 7}
GoJelA 7h4skgic). wheba HLA-Cw*0602% type I 7
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7FE 3 o] AT FANTAA F-2JeHA Frhslo] HEAA
(risk facton)Q] A 2.2 FA=]= 8hd o] 9 -2 KIR 4
A2 type 19} 7HEH o] gle Aol WoidA
(protective factor)Ql Ao & FAH ).

KIR §-A#ke} 74 o A& 243 7 KIR 414
Y BALE FAEE AP g Bis 3 YA
Y 29 wEo] A4 AT BAITY HIEE v
3 B 77} Suzuki 52 ATl F-ASA AA LelAF
232 A4 #AFI AT BFollA A F2
E2 Uelgior) BB YA 232 74 Aol A
FostA Zastdeh25). olE =23E A4 AL
ATl A F-28k Zo] & Hel B YuljlE 9] f-5-oll
ute} AEFHE wolls 7 2§ 2ol FAIKLE £9
g Zpol7} vERER] okghrt A AlAE 2 wheska B
Z4olm sl E43} KIR f-AA S E3skar w2l
(Caucasians)#} U H.¢)(Japanese)ol| 4] =2 ¥l Z YeR}
£ b B oA chakslar H3ele Ko g &
A3} KIR §-AAE E3ks)a B2 olt) ¢l (North Indians)
I e ~E#H Ao} YF7 (Australian aborigines), I}-7] A
elQ) (Pakistanis) & E3+ste W ofAlollell A F2- vl
Z2 Jehdth27,28). ol9} o]l A UuiAIFE ¥4
oA = HlEE Yehty] uifel 4EA} A
AR M7d-& Zhar Qe T Qloll A w3k 2 e g o
ehd o2 Ags w3k A duiAole 43
£A §AA7L KIR2DS4 spitatel] EAsEA] o+ HbH
B dul A& olli= chafst A3 8A A7 EAlst
7] wiitoll AI3}; F8A FAAE ol TSI U+
B AulAle & 717 Ak A £ G5 TAE
obdele] AE ¥l 843} = F A FA
3} 8271 Ho) whEls]o] FA 3} A5l o3t AAA
A g o] FEo| 4 fuz AT} 2 A7f WA A3t
o] el =2 254 vebd Aolgt A7t

B Aol A= dha9lellA] KIR G423 3 714 79
QAT Hetert AHH 0 2 KRS 1] 27k
ol HLA class Io] Al A3 zrgsleg gro g KIRT}
HLA §772) Zite] A4el n|Xi ge FHoHe
Aol Wad Aew A7
&3 e s
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