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MARIEIFLR T -1 B [E K469E 7514 51814 PE 2 M4 B fmAgFE < 1%

kAR, KL, R, ®EF, BPF, Fu
(R B BRI, KV 410011)

[ HE 18 B - T 40 M 1a) B BfE 23 7 -1 Cintercellular adhesion molecule-1,JICAM-1 ) % X K469E 22 7514 5 H g #b X
DU NS B ZE44: Bl ( chronic obstructive pulmonary disease,COPD ) BYAE &M B 6 ICAM-1 52 . ik Dok A
R A X T I R A XA DU RE TSR COPD JE 3 91 81 B At R X AR 80 31l LR b AR , SR UK 40 DNA,
PCR J7 a4 140 5 K469E 75 A B8CEE e ) J 04700 o 0 o B PR AR 5 DA 5 R I 9 X6 e B AL COPD £ 60 5]
TEH X HEE 26 0] 1% MLTE UL 4T ] 181 40 i 18] 26 B 437 -1 ( soluable intercellular adhesion molecule-1, sICAM-1 ) [ #&50] ,
Z55R: COPD J8 35 (1 5 R R R S5 A7 KR DR 43 A A 46 5 T 80 BRAH 22 59 380 Ge 2% 38 SL(P>0.05 ) s (HAE 16 191l 1 FE 8 %
H1, KE+EE ZERRUAN E A5 ALEE AR AT T 75 B B E 3= (10716 vs 26/75,12/30 vs 20/150, P<0.05 ), COPD
ZH 1Y SICAM-1 7300 BRZH I 5 [(213.8 + 35.6) ng/mL vs (175.8 +22.7) ng/mL, P< 0. 05], 3 H 555 1 #H I A8E
W & 43 L (forced expiratory volume in one second for the percentage of predicted value, FEV1% ) B (=-0.591,
P<0.01) ; (HIEF X AR [ P E R COPD WA, KE+EE JEH A 5 KK FEP A sSICAM-1 /KF HeAR 25 7 e 4e i
FRX(P>0.05), £5iE: ICAM-1 S K469 22545 P R HU X DU A TE COPD (R B0 AT WL AR OCHE ; (HH5 B 45
A PR AT BB 17 ™ AR A fE B R R
[ REEIA | AMIIRIRERN 2 -1 B2 1R ZE M
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Association of intercellular adhesion molecule-1 gene K469E

polymorphism with chronic obstructive pulmonary disease

HUANG Hesong, JIANG Hui, KONG Xianglong, TAN Zhiping, CHEN Ping, LUO Hong

(Department of Respiratory Disease, Second Xiangya Hospital, Central South University, Changsha 410011, China)

ABSTRACT Objective: To test the association of K469E, the common intercellular adhesion molecule-1
(ICAM-1) polymorphism with chronic obstructive pulmonary disease (COPD) and expression of
ICAM-1 in Han people of Central and South Region in China.
Methods: A case-control study was done on 91 patients with COPD and 80 matched controls of
Han people from central and south region in China, mainly from Hunan Province. Genomic DNA
was extracted from white blood cells. ICAM-1 sequences were amplified by PCRand analyzed
by agarose gel electrophoresis. Genotypes were defined by base sequencing. In addition, soluable
intercellular adhesion molecule-1 (SICAM-1) serum levels were measured in 86 people picked out
randomly from the COPD group and the control group.
Results: There was no difference in the frequency of the genotype and allele between the COPD
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group and the controls, but compared with those who were not very severe, the frequency of KE/

EE genotypes and E allele in COPD patients at very severe stage was significantly higher (10/16
vs 26/75, 12/30 vs 20/150, P<0.0S). The level of SICAM-1 increased in the COPD patients, with
negative correlation to forced expiratory volume in one second for the percentage of predicted value
(FEV1%). But in both COPD patients and controls, the level of SsICAM-1 did not differ significantly

in different genotypes(P>0.05).

Conclusion: K469E polymorphism of ICAM-1 may not affect the susceptibility of COPD and the
expression of ICAM-1 in Han people from central and south of China in this study, but carriers of E

allele are at high risk of developing severe stage of COPD.
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2 BH ZE 1 i T (chronic obstructive pulmonary
disease, COPD) J&— ™ 52 16 N R A BE 9 18 P 0
W RGBS COPD #Y & 6 A & 4
5 PR I8 PR 2R A A 35 44 2 SRR RS 5 T AR
X COPD AR 256 1 J& PR 0 I 53 245 2 18 7 AN [] o e A
NEFEROR M 22 5, BERTERED - SR AR
B AN [R] A e 22 6] 4G AT REASTR] o 208 e 1] 288 B
T -1 (intercellular adhesion molecule-1, ICAM-1)
I T COPD & ki 7 v 5 ik 200 i 25 PN B2 ok 4 % )
S FBOL AT 5l A At 40 R 2H 2 AR LA
A, TE COPD 1% % A il Jig ol i v 38 o 2 A 1
Mo AFEICAM-1 P EN T 19p13.3-p13.2, A%
TSN, HFEEZ D2, HPAi T8 6
SN T G — A FTSEL Glud69Lys 285 (275
E/K) J2 % WA S B, PR AS ] 0 45 A
KFE, JEM3FHEF R KK, KE fEE, Z£248
PEFEUL T IgFES5 M 5 X Bz i s e & AR AR,
R IR AU 2 R, 7T RESZ IR ICAM-1 53k T 40
M LI REAH & HTI -1 (lymphocyte function associated
antigen, LFA-1) 2 [8] B9 AH B 350500 DL & B ik B 4 i
HIBGRfT. A WFoT " R K469E LA )L R
WG A OC, (H R WL ENIZ 2815 COPD AHOCHERY
WEFERAE . H A6, el A A0 Y S50 IE 5 K469E
5 ICAM-1 5 — D BGRIEAZ 1T R Z2 51 G241R 27
Xt ICAM-1 (k= fgmg @, HoA vl e b5 Bl st
PR ()35 Ty AR DG AL 2 — o I, AR
Kl COPD &3 FIIE % A M+ ICAM-1 55 6 Sl 1
469 o7 1 B FHE AR S A7 D0 RTINS RT3 P 248 e ) 286 BT
T -1 ( soluable intercellular adhesion molecule-1,
SICAM-1) JK-F, PR [ DU K469 J A
Z &S COPD K ICAM-1 Rk KR .

1 &K E5HE
1.1 XM&FoH

XTHEZE : ML 2009 4F 5 H %] 2009 4 10 H e+
R K2 A R e ARG v S it R ARG o ik
PR TCNE P NZ 0 | e | AR R, AR T A
TR E, AN X R MoEs CT. il AL A
HEBE COPD 2 Wiy 4~k 80 il

COPD 4 : [RIMAZE b g RAFWHE BB 12
B2 . I RI2 W COPD By 91 1, 2 Wrbr ik
Z B AR I 2 22 P I 24 43 23 i 22 11 COPD 1233
Erg (2007 4EETTH) P

JIi A 52 3R G DU, ok B F e X (3=
FUEM A ), MEZ I ICIMS %R, M HERR 23
W W SO TR B2 AZ B L 08 T O I O 0 A
5 P O T3

AT 2R R 2RI T B AR L B At
WEFFARAT BT 2l R R =45

1.2 PCR ¥ i fnil 5

LR ZH DNA 42 . 2 X 4 R R
Jik 25 8 EDTA BT e & bk il 2 mL, {58 N 7850 1%
A1, At R Wy A T TP ECIE [ 4 DNA
5l 9. M #E GenBank 2% 15 A9 A 25 ICAM-1 4} i
T 6 BRI FH) H OLIGO6 #4313t . FiFs1 ¥,
5'-GGAACCCATTGCCCGAGC-3", F ¥iF 51 ¥,
5-GGTGAGGATTGCATTAGGTC-3', ZEFE [ ifF/E
YW TRRAF AR, PN ILTHMT: GCGAAC-
CCATTGCCCGAGCTCAAGTGTCTAAAGGATGGC-
ACTTTCCCACTGCCCATCGGGGAATCAGTGACT-
GTCACTCGAGATCTTGAGGGCACCTACCTCTGT-
CGGGCCAGGAGCACTCAAGGGGAGGTCACCCG-
CGAGGTGACCGTGAATGTGCTCTGTGAGTGAG-
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CCGGCGGGCAGAGCTGGGTGGGGGCAGGGGCC-
ATGGACCTAATGCAATCCTCACC,

PCRi&5: KOD FX, fi HZ TOYOBO /A Al #4t .

R AR Z A2 4. 2 x PCR buffer for KOD FX
12.5 ul., 2 mmol/L dNTPs 5 pL, 10 pmol/uL. 1 =
514 0.75 uL, 10 pmol/pL2 5 5| ¥ 0.75 pL, %k
DNA 1 uL, KOD FX (1.0 U/pL) 0.5 pL, fKFEZE
25 uL, 94 °C 2 min, FAEM)E, 98°C 10s, 68 C
I min, 35 NG ¥ 5, 72 °C 10 min ZEffi, Fr A3
PCR 7= W) 2 3 B A 368 IC roL UK W 2 o H 09 7 BL S
Ze LA R A Wy o w) R DU B AT A Y
iffy i 3 PR A

1.3 sICAM-1 7K F & i

MBI 58 B PCR 3 34 A1 ¥ 1Y) COPD 41 1 Xf
FE 2 v B 20 BB 0 i i R A, A i R R AR
HIFE ANTHOS 2010 BpR{X 34T sSICAM-1 7K-F 1y
Kl ( ELISA &5 & f YIRS 2 w4 AL ) o

1.4 GitF4b 18
FIE A S 56 B B 34 5% T SPSS 13.0 S8 b fF i A7

30 100 v

AN, TFECRERE DL ECEC R, R AR ) L R
Rx Cx >, A WIEE/NT 5 iR Fisher i
PR, THE ORISR « PRifE2: & £9) R, W
FEARVIBECR ) t K50 (72557 ) o ¢ K5 (Jr
ZERTFE) o W ZE A OB K FH 7 B Pearson Z6PE
M, ZNEDT R logistic B RIH 017, 1
FAUMKG Y, L P<0.05 HEF A G HE X,

2 & R

2.1 Bk, MFEF sICAM-1 7k F 415 5

22 LUK S E 19 PCR 7= ) i 2 56 B 7 4 171
B (COPD 91 fi], 1E % X} H& 80 i ); Hrf KK ( AA)
#1107 . KE (AG) # 51§, EE (GG) % 13
) (K 1~3), #R ¥& Hardy—Weinberg it 1% F i &
H, XEXF BB A COPD £ DL K SRR R AT 4G 56
SR Bt T, UL A B AR R
. BEPLIHEL COPD 60 il . 1E % X /& 26 4 i i& br
AHFT sSICAM-1 B9Kz I, COPD 4174 (213.8 + 35.6)
ng/mL, XTREZH (175.8 £22.7) ng/ mL, 7 HA
Giile#mE X (P<0.05)

140

120 130
CAAGGGGAGGTCACCCGCAAGGTGACCGTG AATGTGCTCTGTGAGTGAGCCGG

|
I _ Il

|

B 1 KKAA) BUFE (SikREASEMSR) o

Figure 2 Sequence of KK (AA) genetypes (Arrow presents the polymorphic site).

30 100 v

CAAGGGGAGGTCACCCGCAAGGTGACCGTG AATGTGCTCTGTGAGTGAGCCGG

|
mi

E 2 KE(AG) BB (#FkAREABEMR )o

120 130 140

A

Figure 2 Sequence of KE(AG) genetypes (Arrow presents the polymorphic site).
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90 100 v 110

120 130 140

AAGGGG AGGTCACCCGCHNAGGTGACCGTG AATGTGCTCTGTGAGTGAGCCGGC

B 3 EE(GG) BMFE (#FFkAREAZEAMR )o

i

Figure 3 Sequence of EE(GG) genetypes (Arrow presents the polymorphic site).

2.2 XERZAFN COPD AWERSEMESLE

Xt HEZH AT COPD 4 2z [a] 1y P 51 Lb 5] | 4F 4% 43
A PR 2 S5 A7 B PR 3 A 0% 25 S I I A B2
O, W R BCE WAL ) R 25 R A Stk
B X (P<0.05, F 1), & M8 rp A8 g 2 248 P Bl 2€ 1
I 5 7 B R A b o, AR AR 0 1 il D) e 45
R i —26 COPD 443 Mk d B (IV 4 )RR
BECI~TT %) WA 4L, i T EE 356 R &L 1] 5ok 2
¥ KE U EE 8945 9F 4 KE+EE A9, #E 47 P14~ 24
LTS0S E 1 2 E S € o ) W AN o NG
KRG £ 1 b3 25 A St X e
WAL, #EHT E SR LR ) KE FIEE 3 PR 2807 )
R COPD B ZE Pl Wi hn(F2), # E &7
FEH ) KE+EE 3 KRR X KK 3% K A J& COPD ¥

1 2 Ji& by 1 T JBE 9 16 1 P 3R (OR L 3.141,95%Cl -

1.027~9.610, P=0.033), A4 il ¥4 51 | 45 1% 10 A

F 1 3tEREF COPD AERE MM T ILE

RO % &R T4, #F— 2 0 H logistic [543
B, G5 R AR T AR W A 1 R0 R i B E  , HE A
E G507 BE AT AR 02 % i il B B2 COPD Iy F& i IR
[Exp(B)=3.433,95%CI1: 1.086~10.850, P<0.05] .

2.3 sICAM-1 K FHyEL %

sICAM-1 1 26 {5 %} }& 20 1 60 5] COPD ZH[H]
WS BAG R X (P<0.05 ). A% BE W 41 ATk
J LA ] SICAM-1 K P 22 57t BAT G2
B (P<0.05 ). FEIEF X ML HANF M E A COPD
WAL, KK 56 AR KE/EE JEPRAS SICAM-1 7K F- He
BRI AT Ge 2  L(P>0.05, % 3). X sICAM-1
551 AR AR IO E B T 23 B (forced
expiratory volume in one second for the percentage of
predicted value, FEV1% ) BEATAISE ST, 7R sICAM-1
5 FEV1% 27K (r=—0.591, P<0.01).

Table 1 Comparison of K469E polymorphism of ICAM-1 between COPD patients and controls

5 ; ) /% AR Lk R

L % KK KE EE K E
e ZH 80 62 18 65.0%+7.0 7.6+17.6 52 21 7 125 35
COPD £ 91 73 18 66.3+7.7 40.6428.9 55 30 6 140 42
P 0. 663 0. 226 0. 000 0. 593 0. 791

* 2 AEIERE COPD ERE MM A MELE

Table 2 Comparison of K469E polymorphism of ICAM-1 between COPD patients at very severe stage and severe stage

o ; A /% A Lk N

% KK KE+EE K E
1 5 16 14 2 66.0+5.9 50. 1428. 8 6 10 20 12
e H 75 59 16 66.4+8. 1 38.6428.7 49 26 120 30
P 0. 730 0. 847 0. 150 0. 039 0.033

*Fisher BRI
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%* 3 MHRA, EREETHARREETA sICAM-1 7K FHILLE (x£s,ng/mL)

Table 3 Comparison of SICAM-1 level between COPD patients at very severe stage or severe stage and controls (x+s,ng/mL)

H n KK n KK+KE n P

Xof HEAH 26 171.9423.2 16 182.0+21.5 10 0.276

LR TS 47 200. 0+30. 9 32 214.0430.0 15 0.151
LE 13 255.0%15.2 6 245.7£23.0 7 0.418

3 i it BT R I K469E 2 A5 1 7T fig 15 sICAM-1 7K -4

ICAM-1 X Fx CD54, J&ZE B o> T e sk 8 A
R (1gSF) Wbt Z—. ICAM-1 A LAFRIA T £
PSR 40 M, — BB 58 AE 4 e PR 0T LA 9
Fik. IEWBHT, 5 K5 2R A 1
RUNH 6L b K7 23R8 R &9 ICAM-1; 1 1T AU ifi v
AR EZ ICAM-1 (335, MiliB i P iz 41 i
M RR SR, A EERT, AN
ICAM-1 A 8 B, fEdF A gn i b . g
I 9 DX 3, S O S AN B A A % AR 2 A A TR
TR sICAM-1 2 AFAE T AL LT i B Fo Al AR
TR AT ) A0 M T B B A, RT Al R A
ICAM-1 [ 841 1 Be k45 5 Mk 8 11 il oK A s i 7% 5%
JE mRNA B 5 N 2238 T 40 M 2 100 10 B0 4% 50 W A
Mg, HA52456RET 1R B S IA &K
PE, AT DL B Y AR TCAM-1 B3R 0L ¥, A
5% COPD 3% 1 sICAM-1 7K -4 1F # %f R 3
Bl B e, JF H 5 COPD M3 By i 2 g K OF &
MK, IESZ ICAM-1 25T COPD Ak # A Hil o #
f£ COPD [ BEAE B B v, ICAM-1 2R FRE.

ICAM-1 3 A & 1 2 4> 2 B AL A, K469E
Z B (G — A) Fe LW AR ICAM-1 43 T 4 % Bk 85
FIEE 5 X AY AR A9 2 3K (Glu — Lys), A GE52
TCAM-1 55 Fe K 2 18] B9 A0 ELAE F DL & Btk 2 41 i Y
M. AR D BRIZ LS M A I ICAM-1
A R 45 A S A g P A R T A S B 0E T . K469E
2235 1 T By TR ) R i T A O 37 1 I £ O T
FENFIR R Ge B, A HRIE 1 L A e
K, FEARWIIH, %2 3 M AE I 5 X R
COPD ABE & Ay 255, RO HE AN 23 B UG
ANHECOPD W R IER: R 2 s (B 20 Hr i &3 .
FXT TAEM T B B9 COPD H 3%, #EaF B 257 5L A
B KE+EE 3 B B AE R B COPD &5 B vy,
FEHEBR IR . AEIE . MR RIR N R IE, 4R
RAAF G #E X, BN E SRS
o 17 7 AR A O

K469F & [H 22 25 1 XF ICAM-1 23k i 5 i 47
AEHRIE . Puthothu %5 ™ 7 Xt )L 3 3 S48 B2 W 11

Koy Pola %5 3 2 KR B 1 i A v A BF 5% 42
TN S FE R Z A PE VT RERZ M ICAM -1 1ML iE 7K F
AU () WM, IF T BB i M AR v A G Y
WL 2 —. BT, Holder 25 1238 52 40 fo %% Ut B 5%
HE 52 HE A K469E Fl ICAM-1 35 5l 5 — 4> 22 28007 45
G241 45 {3 FE DR A 4 1t 3% 1T 5 R 98 ICAM-1, Jf:
FLA S 0% 40 M 26 B T B S g e, (HR 45 A —
HZ— A SR L R I AN AT SRR G A EH o
AW 5T 8 A 5 b R M XU AN BETR, KE+EE %
PRI BUAH T KK B, JCigdEx B4 A1 COPD 4,
sICAM-1 AK-EH A gt 22 B L B2, Bl F
PEAT SICAM-1 KA I 0 ) B0 s /b, A 9 KB
At — .

TCAM-1 BRA™5: 58 40 At A0 50 41 B (%) 25 B A1
MEAST IS T Y0, T A S5¥anie. T 40
M5 B AMMLm A EAERA . T 40 AT ICAM-1
PN A S 5FES S, H ol ge 1A 4E T 40
MO PE . G BE . AN R A AR T A AR A
WY DD RE. TCAM-1 . nf £ Ry B i 2 38 40 i | 1Y
PIp ) 30 38 o0 7 300 £ M B E A K (major
histocompatibility complex, MHC ) I 2 B i M T
M, 8 HAb S MHC T 2850740 ¢ (0 41 i 35 imi 3%
YT M. T COPD (R B A: B ) 2
E—HAZFALE . ZMA S5 018 %R E
R, T ICAM-1 78 24> 0] GE 1 A1 359 2I1E T
K469E Z AR ICAM-1 (k40 , 1 7 GEXT
ZATEAAER, K K469E Z 51X ICAM-1
FEIR M B ] BE AR &5 COPD i 1 /™ 52 i A 56
(14 IR — 1L ] s 3= AL

S % 3Tk
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