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Osteopontin Genetic Polymorphism and Serum Levels
in Patients with Systemic Lupus Erythematosus

Hye Ryoun Kim', Jung Soo Song2

Departments of Laboratory Medicine' and Rheumatologyz, Chung-Ang University,
College of Medicine, Seoul, Korea

Obijective: A recent study suggested that a single nucleotide polymorphism (SNP) at position
nt 9250 (C to T) in exon 7 of the osteopontin (OPN) gene is strongly associated with the suscep-
tibility to systemic lupus erythematosus (SLE). This study examined the possible association
between a single nucleotide polymorphism (SNP) at position nt 9250 (C to T) and SLE and
measured the serum levels of OPN in Korean patients with SLE.

Methods: A total of 39 patients with SLE and 104 healthy controls were enrolled in this study.
SNP located at position 9250 in the OPN gene were genotyped using the restriction fragment
length polymorphism (RFLP). The serum levels of OPN in 39 patients with SLE and 20 healthy
controls were determined by enzyme-linked immunosorbent assay.

Results: The allele frequencies of C and T at this position in patients with SLE were 34.6
and 65.4, whereas those in the controls were 20.7 and 79.3 (p<0.05). The serum levels of OPN
in 39 patients with SLE were significantly higher than that in 20 healthy controls (49.13+26.71
versus 28.49+18.39 ng/ml, p<0.05). The increase in OPN concentration was associated with
the SLE disease activity index (SLEDAI) score in all SLE patients (r=0.337, p<0.05).

Conclusion: The allele frequencies of Eta-1/osteopontin were significantly associated with SLE.
Moreover, the increased serum level of OPN is associated with the SLE disease activity.
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However, further investigation in larger groups in Korea will be needed.

Key Words: Eta-1/osteopontin polymorphism, Serum osteopontin level,

erythematosus
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osteopontin (OPN)< Z R A|ZE9} 3} A Eo| 4
Aste vEEAl il F o shvE w, £
NZ2F, T JAZF oA el ZFX]4
HAgoll Faod A e AETIe|th
OPN A A} % Early T-lymphocyte activation 1 (Eta-1)/
osteopontin (SPP1)2 ¥HA] 78} T §EZloj|A] wIdE]
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3 935 *h:P— EJ, o] At (1-4). FHZell 7
7}‘3_"—:‘-75315‘1'34 OPN #Z 7] ths]Ado] odsAel ol
L3 Z=3) H9190 el 63} 70
34 F A& 79 FEElLElo|=
9250 (C—T)7F A4l F29} o] J&e B
zstel (5-7). E3 IF OPNY FE& AEE A
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97 AAZTHZF s gao] z;.g}; A)2=(SLE dis-
ease activity index, SLEDADS}ISE dZto] Qirl= K
E o] &% OPN s57 A9 ZAx 9 FI=
£ Hkdsle AEEA A9%8E 3l IS & F A
t} (8-13). dHAIRE FlollA HAAFHIFFA FA}FS

OPN 422+ 2 2ete]= 9250 $1x19] v} A3}
dZF OPN F55 E33d A5+ obF gigict. ofell

Systemic lupus

B AT AATNEFEL Ao 12

o
9250 H*H é* =

1. CHAF

1982wdel] w1 vU}El*ﬂsMW Ak A5kl
Faete 3979 AAZRF
A 35 E Wdew ﬂﬁil 2B °4'?3 < 33. 8*11(16~
744tk OPN A7 thddAle] dzde AZA
B & WHEst AR T AAET 0] Bl 41
& A7t QAR A AR F de ALA 104
HE e ® sgictk oA =z dx 74
o], ofz} 30| o HHF A& 558+20.7 (14~84
A et ¥%F OPN TEF A% dzae F4A
FHHEF2 A ", Auivb BdE 209 e
S AF AL 37, sxﬂ(31~45xﬂ)i A7
F22 AT ol fo%t xbole gldlch tiAd
e AL AT HJUHE f gRtg Az, A
AL s cubechal 2w, S BA 3,
C4 9l 3 dsDNA A9} Sm, RNP, Ro/SS-A, La/SS-
Bol| w3t A& ZAe ek w3 A J%‘f&—%ﬁ‘?—*

1t
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35 |
S, Az FAGF7E 10 OI*J‘ﬂ ﬂx}v}% AT o
2 At AT R EFolA FAAA
A AME Boka JAAGAALKS ] AAE F
Zslod ek
2. Hi
1) DNA =
EDTA7} &-&3AE Eode AE 500 «Lg &

3l 2F3=oM(lysis buffer, 0.32 M sucrose, 10 mM Tris-

— 116 —



—Zelle -

ofy

HCL, pH 7.5, 5 mM MgCl,, 1% Triton-X 100)& ©]
&3to] =9tak 94E21(13,000 rpmell A 30, 33] ub
)&k ¥, proteinase K (Boehringer Mannheim, Man-
nheim, Germany)E 23F3t 2+32oH(10 mM Tris HCI,
pH 8.3, 50 mM KCIl, 0.1 mg/mL gelatin, 0.45% NP40,
0.45% Tween 20)0% Z7}sto] 55°ColA] 147+ WHS
Al7]aL, proteinase K& WA A17]7] $13l 95°CellA] 10
27 Hglslo] 33 (template) DNAS itk

2) Eta-1josteopontin C—T CISM ZA}

%3k DNAE Forton®] ®Wwell whe} A
(5'-TACCCTGATGCTACAGACGAGG-3")¢} s}FFAHEA)
(5'-CTGACTATCAATCACATCGGAATG-3)E o]&3}
o] TYAMRSE AHT (5). oKW AVIALE

CE dtdA e Hole TE 7HAx glor iAol
A= 7ol Al I AH-gloll =F5A] "} o]t

oA Wel7k e A4S Alu 1 AfELE A

7 uehta AgkE A Rk e A¥bt b o)
Z

o N foomd oy
M2 o ¢

oA BF Al 1 A &L HE 3 = 77
FEZAELE 3% ot e~ AloA 100VE 608

<~ 147 bp

«— 105 bp

— 44 bp

C/IC CIT TT

Fig. 1. Representative agarose gel electrophoresis illust-
rating polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP) products
for the Eta-1/osteopontin gene polymorphism. The
nt 9250 polymorphism in exon 7: lane 1, homoz-
ygous C/C subject; lane 2, heterozygous C/T sub-
ject; lane3, homozygous T/T subject. C allele cut
with Alu I generating 147- and 105-bp fragments
and T allele cut with Alu I generating 61- and
44-bp fragments.

A< : SLE $HAlel|A] OPN thd A s2 24 —

7+ A7 Es T HES}oE]lF  (ethidium bromide,
EtBr)o 2 <A slo] oA (Image system, ChemiDoc
XRS system, Bio-Rad Laboratories, Hercules, USA)=
T4 {78 25 Rl A 27+
1473} 105 47] 24 223 oA 613 44 1719
Aol AAEJehE 1).

3) €8 Ul OPN SE £H

W B 9 EToRRE Bx YA AN
F QAR WS 34 A7 —70°C WE el

T

Fskodel. €4 U OPN 55+ sandwich ELISA
(Quantikine®, R&D systems, Minneapolis, Minnesota,
usae g At @4 239 OPNE &

stz flste] OPNe| Ho| dA|E vlo]aZ Fuo]
Eo] Z3¥(capture) FHE Ageldoen, ==
OPNE 24 A Z RESAIZ 3 XA FHEES
ZA3sck. 2+ 7AAe OPN s+ Al FA3%
374 E 5 (calibration standard)S ZAst FEol i

e Azt = AlAksdl

AASHEEF2 A3 27l wE {32

G722 ¥lEE Epi Info 2005 (version 3.3.2)
AL-88le] chi-square £A 0. F v]slAct Zb ol
A9 §AAE EFE= Hardy-Weinberg equilibriumel]
ot ZluixeF v]23F) ch(www.husdyr.kvl.dk/htm/kc/).
ANz AeHF+H 79 FFH X (standard  devia-
tion, SD)E EAIBIARL, HFHS vlAE H|EFH
77 (Mann-Whitney U test)=, A% 42 Spearman
ABAFE Agsto] p<0.05Y wl FAHCZ {9
steka #ABAE e AE+= SPSS 12.0 for win-
dows (SPSS Inc., Chicago, IL, USA)E o]&3lo] E4
3ok

1. CHabERto] Qay &M

A % 13 7

T A 399

% 13gelgleh. gPPRE FRAAL AT 0ol
©02%)0l14 A AW £AG Hol AT}
A AW WAk E%ehp<00s). el 91, A
Mol Az SR AW, FRAAA AW, BYRA
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Table 1. Baseline characteristics of patients with systemic lupus erythematosus

Active SLE (n=13) Inactive SLE (n=26) p-value
Age (year) 29.92+6.59 35.81+12.16 p>0.05
Duration of disease (months) 67.31+68.60 50.96+41.54 p>0.05
Cutaneous involvement (%) 3 (23.1%) 2 (1.7%) p>0.05
Renal involvement (%) 9 (69.2%) 8 (30.8%) p<0.05
CNS involvement (%) 1 (7.7%) 0 (0.0%) p>0.05
C3 (mg/dl) 78.56+18.86 91.15+23.58 p>0.05
C4 (mg/dl) 15.04+8.95 25.84+41.49 p>0.05
C-reactive protein (mg/L) 2.60+2.63 3.48+7.19 p>0.05
ESR (mm/hr) 30.46+17.83 30.12+23.54 p>0.05
SLEDAI 12.15+3.48 3.54+2.49 p<0.05

SLE: systemic lupus erythematosus, CNS: central nervous system, ESR: erythrocyte sedimentation rate, SLEDAI: SLE

disease activity index

Table 2. Gene and allele frequencies at nt 9250 of the Eta-1/osteopontin gene in systemic lupus erythematosus patients

and healthy controls

SLE (n=39) Control (n=104) p-value

Gene frequency
Co-dominant

T/T 18 (46.1%) 68 (65.8%) p>0.05

C/T 15 (38.5%) 29 (27.9%) p>0.05

C/C 6 (15.4%) 7 (6.7%) p>0.05
Dominant

T 33 (84.6%) 97 (93.3%) p>0.05

C 6 (15.4%) 7 (6.7%) p>0.05
Recessive

T 18 (46.2%) 68 (65.4%) p<0.05

C 21 (53.8%) 36 (34.6%) p<0.05
Allele frequency

T 51 (65.4%) 165 (79.3%) p<0.05

C 27 (34.6%) 43 (20.7%) p<0.05

SLE: systemic lupus erythematosus, nt: nucleotide

C3, C4, AYTAZAEE CRPY o 7 7ol 9u] )
[e3]

<= Zol7t S

2. RNE HIz

AR ZuLFF A 31A}ol| A Eta-1/osteopontin -7 &}
o FFHLEle]= 9250 Y19 AL C/C 67
(15.4%), C/T 15%(38.5%), T/T 18"8(46.1%)>2 e}
wown], 1049 A dzrS 47 7H6.7%), 29
W (27.9%), L2 68 (65492 F T Aol9 {9

g Hpol= HolA ASIeHE 2). o] W 7 FollA
FRAY EEE= Hardy-Weinberg equilibriumel] 2]k
ZIx 2k o3k zpol= Aok
3. CHEREXL Bz

Eta-1/osteopontin A ZLe]  FFdl2Elo] = 9250
Axe] HFRAA ok T HlEE 39He] AAS
HEEF A gl A ZH7E 0352 0.65, tHERTAAE
Z7F 0213} 0795 viebfo] & I Zhell vl gle
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Table 3. Difference of allele frequencies at nt 9250 of the Eta-1/osteopontin gene in SLE patients and healthy controls
according to nation

Nation Allele frequency Number p-value

USA Healthy control T (0.17)/C (0.83) 79 p<0.05
SLE patients T (0.35)/C (0.65) 81

China Healthy control T (0.85)/C (0.15) 180 p<0.05
SLE patients T (0.74)/C (0.26) 158

Korea Healthy control T (0.79)/C (0.21) 104 p<0.05
SLE patients T (0.65)/C (0.35) 39

SLE: systemic lupus erythematosus, nt: nucleotide

Table 4. Laboratory findings in systemic lupus erythematosus patients according to the gene variation at nucleotide

9250 on the Eta-1/osteopontin

Gene at nt 9250 on Eta-1/osteopontin

Category e o T Overall p-value
OPN (ng/ml) 66.45+43.60 41.78+22.41 49.48+21.65 NS
C3 (mg/dl) 81.47+28.98 90.11+16.05 86.63+25.67 NS
C4 (mg/dl) 51.85+86.10 17.7+6.31 16.64+8.03 NS
ESR (mm/h) 39.83+10.78 26.6+21.29 29.33+24.72 NS
hs-CRP (mg/L) 2.90+2.93 1.89£1.65 4.31+8.60 NS

OPN: osteopontin, ESR: erythrocyte sedimentation rate, hs-CRP: high sensitivity C-reactive protein, NS: not significant,

nt: nucleotide

160
140
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SLEDAI

Fig. 2. Correlation between serum osteopontin (OPN)
level and systemic lupus erythematosus disease
activity index (SLEDAI).

Aol & Hdrh(p=0.02, 2°=5.97, Odds ratio 0.49) (F
2). AAEZHFF~ 3ztel AA hzFollA Eta-1/

osteopontin A A FFA|LElO]E 9250 91X o

g4 cob T HIEE YebEE vlaslls o 3
I, w=, T RFelA] R ogke] Aelzh Hoet
(& 3).

0)

4. €38 Wf OPN S

AAZRFF2 3kAlolA EH OPN v tz
ol vlsle] QuA] Z7lElo] U9 3L(49.13+26.71
versus 28.49+18.39 ng/ml, p<0.05), A3IIA A+ A
Fob AR EANA 4R RAE EArhe=0.337,
p<0.05) (¥ 2). 2} ¥ OPN TE& AA¥
HEEF2 3xbe] SA7E v TR o] H)
23 AL FA TN 479741559 ng/ml, H]LA
2] 48.75£31.19 ng/mlZ F2J3F Xo]E Ho|x &

J

5. FX8XIEn €38 | OPN sk

A A EZHFF 2~ 31A}ol| A Eta-1/osteopontin 573 A}

o] FZE| el = 9250 9% 9] SAZ o) upE WA
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) OPN ] FEhe 3, 04 $A, AU A%
S%, MHGE CASANS vlwy Az A T

OPN Thl A9 IFRMGS
AE] vbgE AAlels 59 Wz Jlee §
A7prd g A gol rojebe, 3k TAIES] F4, vt
AelAE A4, CD40 2IZtE S FHAsto] B A
o A FA WS KA (34,14). OPN
- A og Ao eAFtue|el A9l FE
St A E4= ks wll Ak axtell
S7HE FAAR ST HHe THIA 24
T A A EFE PRI 98 34 §E

o Ui WAS FAAAT NO ] GAE A
e B AELE PoldFE AV W e 2
oz el Ur} (15). olsh el AL FAA
R J15E Holi A%E fAde) ¥H, 7=
49l o) go] AWS FUY 5 Qovd 1 F shiz
chggel MAS wed & ek oleld g

o
(<] R
FURFaY FFANAA] WANAE

3
Wl Fed Jee drkm BuEe (16). 1 &

ol AvtwelAsel A OPNol HATFE o] A
W 9F e Frkele] Agel Weigelol @
I wje) A7 3 gl B el 4
= AAETFE BRolA 0250 91X9] IR
) FUY AAFUTFL GATH )2
T2 FAY Aol WAY £ glala o)k A4
FUHFFL BATI =T Aol FAY F
& Fol7h dglehe Tt F3he] sk 4
Astolet (5.6). HAFAA wlmel AL ol
sho] AAFUTFL BATNA T A4

M Lo = i fo

j=4
AFRTFE Age] oy L Yot

A2 % 2009 —

A% S JQE SAT ol AAFUFFA
A 30wt =T 1048S AT AR At
0 e fo #AEH 2T AAn AT
T 9250 FXel A Y FAARE] Hol7} obd
il
A~
-

Jo & i ot

3

goll W2 §o0% Hol % WAL ASAE A

togloha AZEe @59 A9t vF Has)
2] BAFolA TT FAYe) Ak AeE Holm
9leh. OPNe] #eJEdo] & DNA BHE Z7HA17)
L B AIEZ ASAATE Bus} olHd OPNY
shel EAS A o4 WA WAL A Ao
= A ek (17,18). Wong 52 AAFUTFE
sh7te] W% OPN A7} tizol Hlsje] olm] gl
Z7klo] glom my ARNFYwoE Aol 9

B

ol, oPNe| Aol A

“

AZHEF 2
g3 Byslgel (13). B dFAE A
2 BAbllA A OPN 55 thzdl H]
v YA Z7tElo] YA 31(49.13£26.71 versus 28.49+
18.39 ng/ml, p<0.05), AFITAHE Aol 4/4 £
Aol A= d= A& JEelrhr=0.255, p<
0.05). 2t €4 OPN TEE AHATHFF2 3
el ST v o R o] wladt e
ATl A 47.97+£15.59 ng/ml, H|ZA ol 48.75+
3119 ngiml® o3k Aol 5 HolA ik, OPN
43 W& ¥4 OPN %, C3, C4 Fx]9 H¥
TAREE, ANAE cH-SAT Ao AE 4
] Bokor) folgt ol & A = gl
sharle] g fAAre] ve s v=, S5 vz
3 Azte vuTbe "@A% XolE Heolw Fxd
frAskel Q1F 3 dE7HY XeolE Hldk (5,6,19).
e o8 71A 7S g Hole AgtelA A
I gler o] F FEuElEte|=9 X3k Fol of
gt A7 AFEe] ®ol FAE e Folvh HA4l

FUEF AR o 10% AEAA AEAE W

ia

£ olgdt §43 2% MiAE Fv gl Aeolzt
AZkEek (20). B AFolAE OPN 479 &
Eta-1/osteoponin 9250 9% 2] v}l Al
<t o8 199 GF4E A
1A
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o] b2 ¥H OPN 555 FHIA XKt 4
Yol whg dA OPN 5= ZAo gAI7E AUetkx
AZkElw] B QoA FA% ¥4 OPN v=7F ¥
2 OPN TRt YAl ZAE = dARE Atz
Azbdet e B Qe shEele] AAZREREF
2= FAToll A A AR Kol & WA + AN
3, % OPN &L tziol Hlste] onl A
S7t=Elo] Adem X OPN w27t A =e}
ABAel Ades & F Uk Yo F W W F
o FATg T AAntk BT Hrpt 2ed A

N
T

3‘41 7(}71":’3" Agtol| Al OPNo| |25 o] FAA
F7kste] Age] Wel el

02] OPD}.TJ. Ag —15] 9= Eta-1/osteopontin % Z}-ol|
Ae AAF] AAZREEF~ 31

X}:f"—‘% FHJ—E“’ﬂ/ﬂ A3 Aole glont didl
Ad g Ak ol KAF A

i
[l
rﬁ’i
=
_14,.1

¥ L FTe] AT Avehe %
o wa QAT FA BATA P
1

v QA S7kEo] S

13 ko) WH—LA 153 Az
7 Bol 211, OPN £ Tbr%aumolc
o] o]o{ o]—oi Tﬂ
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