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Background: The platelet ADP receptor P2Y1 plays a key role in platelet aggregation.

Methods: We tested eight sites of P2Y1 and studied the possible link between the presence of P2Y1
polymorphisms and the risk of is chemic vascular disease in a case-control study. The polymorphisms
A1622G, C647G and C2259G were selected according to linkage disequilibrium. We evaluated 275 pa-
tients with is chemic cerebrovascular disease and 275 control subjects. We also evaluated 171 patients
with acute myocardial infarction (AMI), 166 patients with unstable angina (UA), 173 patients with stable
angina (SA) and 188 control subjects.

Results: For the cerebrovascular disease patients, A1622G AA, AG [odds ratio (OR), 1.170; 95% con-
fidence interval (CI), 0.784 to 1.748] and GG (OR, 1.031; 95% CI, 0.554 to 1.918) did not show any
difference between the case and control subjects. C647G CC, CG (OR, 0.995; 95% CI, 0.639 to 1.550)
and GG (OR, 1.012; 95% CI, 0.450 to 2.277) did not show any difference between the case and control
subjects. C2259G CC, CG (OR, 0.619; 95% CI, 0.354 to 1.082) and GG did not show any difference
between the case and control subjects. For coronary artery disease patients, C2259G GG, CG (for AMI
patients OR, 0.880, 95% CI, 0.384 to 2.016; for UA patients, OR, 0.885, 95% CI, 0.410 to 1.911; for
SA patients, OR, 1.156, 95% CI, 0.534 to 2.501) and CC did not show any difference between AMI,
UA and SA patients and each control subject. C647G GG, CG (for AMI patients OR, 1.351, 95% CIL,
0.731 to 2.497; for UA patients OR, 1.292, 95% CI, 0.723 to 2.309; for SA patients OR, 0.977, 95%
CI, 0.530 to 1.803) and CC (for AMI patients OR, 0.355, 95% CI, 0.093 to 1.358; for UA patients OR,
0.645, 95% CI, 0.205 to 2.028; for SA patients OR, 0.385, 95% CI, 0.113 to 1.311) did not show any
difference between AMI, UA and SA patients and each control subject. A1622G AA, AG (for AMI pa-
tients OR, 1.416, 95% CI, 0.786 to 2.549; for UA patients OR, 1.079, 95% CI, 0.611 to 1.904; for SA
patients OR, 0.958, 95% CI, 0.529 to 1.732) and GG (for AMI patients OR, 0.525, 95% CI, 0.195 to
1.411; for UA patients OR, 0.568, 95% CI, 0.231 to 1.401; for SA patients OR, 0.441, 95% CI, 0.169
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to 1.154) did not show any difference between AMI, UA and, SA patients and the control subjects.
Conclusion: The distribution of P2Y1 polymorphisms did not show any association with ischemic vas-

cular disease. (Korean J Hematol 2008;43:69-76.)
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2 A FAAE EA Al A (genotyping primer) S
o] g-3lo] SNPO| AL EAM3I% om(Table 1)
SNaPshot ¥4 71712 o] &3}4t}. SNP S48 B4
£ ABI PRISM SNaPShot Multiplex kit (ABI, Foster
City, CA, USA) = o]_Q.z‘s]. u}o1oﬂ7]§1ﬂmmg Egﬁ
A3ttt Alake A A (forward) 2 714 (reverse)
]“Lxﬂ AT THELS AN (PCR) &2 o] &
18-S Al8akith 10nge] &4k 0.5pM2
7} &2 17 F | £ E] = (oligonucleotide) A1'ZA|, 14L
2] 10X PCR Gold €39 (buffer), 250uM dNTP (deo-
xynucleotides), 3mM MgCl,, 0.25 unit i-StarTaq 3} Ak

3} 2~ (iNtRON Biotechnology, Sungnam, Kyungki-Do,
Korea)7} ¥3t¥ 10y L vl S Al-g-3}o] PCREFS
o= FEZAIZT PCRYHSE th33 #o| 333
TF 95°Coll A 10 &<t 15715 A8kl a, 95°Cell A
302 F<F, 55°Coll A 13 &<k, 72°CellA] 13 F<F 30
F718 A3 F, 72°CAlA TR Fet 157715 Al et

Table 1. P2Y1 primers

Primer Sequence (53

P2Y1-A1622G-F TCCTCTGAGGAGAAAATCGATGGATGTA
CCTGGT
P2Y1-A1622G-R AGACACAGCAAAAACAGTCAGTAC

ATh TF ol F, PCRYHES] AAES A &2E)d
Q12+ & A (shrimp alkaline phosphatase, SAP) (Roche) £}
AL K714 Ea)l § A (exonuclease) I (USB Corporation)
ZF 1 unitE o] &3te] 37°Coll A 60&, 72°Coll A 15%
B¢ At SFE YAES FASAT 1LY &
A SZE YAES 0.15 pmolse] Al A4S

A3t ARG EA A|EAE 38 SNaPshot Multi-
plex Ready WH-&-&3H&Eo| 78t th ]HLZﬂ Ak
$-& 96°Co| A 10x <t 50°Coll Al 5% E<k 60°C <
A 30% <t 255718 Aldstatt Boet 651% a98
A kS A A7) 98k 1 unite] SAPE PCREHS A
A= A 3T°Col A 1A1ZE B1E, 72°Cel A 15 &<t
A5ttt A AakEe et HE 9hg £ 1L
£ 94 L9 Hi-Di formamide (ABI, Foster City, CA)ell
A7ttt £ e 950C°ﬂ"1 5% v st 5

oA 587+ 188k = ABI Prism 3730x] DNA analyzer
£ o] &sfo] A7 E3Ath 23+ Gene Scan analysis
software (ABDE o] &3}o] #2439t}

5. P2Y1 SNP2| MEH

L_

P2Y1 §Azbo|A A 7}ed A2591T, C1382T,
A1622G, C893T, C1881G, C2259G, A1747T, C647GE]
FH2E BAE Algt T 8719 SNP 3 A2591T=
NHGHAA =7 A T=1: 002 A4 A2 A
7tk C1382T ¢} A1622G, C893T<} C1881G, A1747T9}
Co47GE Zt7 N2 e 9gx|o] o] A1622G,
C893T, C647GE thA] Adsta 1H e thE SNP:
A QA ATE C893TS A1622GE  2HA A #H(complete
linkage) ] QIQATHID'I=1). HEA 02 C2259G, A1622G,
C647G2] 37§ SNPE #A-th 2= Aol o] &8ttt
(Fig. 1).

A2591T AT=10 Exclusion
C1382T ———— i

Contiguity I(_‘llgk‘azgs
A1622G — A1622G »A1622G
C893T — —— C893T

Contiguity
C1881G
C2259G C2259G
A1747T

Contiguity
C647G — —— C647G - C647G

Fig. 1. The selection of P2Y1 polymorphism site.
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YAt ALk HE *JEHﬂ 4 ‘1’%3}@ A
At Al622GE Akt 2717, tET 2757,
CO47GE BHAb 2679, th 2T 2677, C2259GE &7}
T 2719, thET 2759 & BEAE T

2) J—“*%""’é‘-‘é(coronary artery disease) X2} A

AOIO| P2Y1 SNP H|uw

SA-t 2 ATEA FAAZEA M ZE(acute my-
ocardial infarction) 1719, E<F4g A & A =(unstable an-
gina) 166", 2F3 A & Al Z(stable angina) 17393} A
B, B FA 2T 188H o thste] Al
oh dake] HE et 4] 2k tiAAE A9t
W A1622GE FAATANET 1719, B 4]
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B2} azol A 2t AAkEe] Aelzk A &
olB 7] 93] A A€ 3] EA (logistic regression)<
ARESE T EAIA frelaES P<0.05% ke odds
ratio (OR) £} 95% confidence interval (95% CD)E A}-&-
S §9, 2ag Brgel @1 94 A9AA
zpololl thste] izt 9 AT (S H P w8,

BRAATAAT, B dANT, E IR D) AA

BEAS 593, A& tste] ANOVA (analysis
of variance), H]O EWH o thste] Flo]-AlF A (chi-
square test) 2 AF83FITh P2Y1 SA-th 23 AT
A 8A s“qoﬂ Jaa T FoT AR disted =
EAA HA L 9Tt BA =2 33-E SAS version
8.1 (SAS Institute Inc., Cary, NC, USA)E A}-&-5}ith,
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Saprto] AE L 63.5+12.34] (mean standard devia-
tion), &9 AHE 63.1+1202 2|7} g n
Al o Tl BF 13:1 (M : F)o|glt}.

A1622GE AAZ} B 1249, U127 1229, AG
7} ST 1149, 27 1228, GG7}F A4 337, o
2 31O R AT oA fof g Afo] & B
o]z &It} C647GE CCr7F Al 1589, U2
149%, CG7} b 919, o & 9794, GG7}F SAbt

g RT 18HoR AT YRFA o
zpo] 2 Ho|A] gttt C2259GE CC7F Shaba 2274,
2 2417, CG7F SAb2 447, 2 339, GG7}
AT 0, thxT 1He R a7 oA f
o3 ol & io]xl 2 SktH(Table 2).
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Table 2. The P2Y1 polymorphism in patients with ischemic cerebrovascular diseases

P2Y1 genotype Control N (%) Case N (%) OR (95% ClI)
A1622G AA 122 (44.4) 124 (45.8) 1.000
AG 122 (44.4) 114 (42.1) 1.170 (0.784, 1.748)
GG 31 (11.2) 3 (12.1) 1.031 (0.554, 1.918)
C647G CC 149 (56.5) 158 (59.2) 1.000
CG 97 (36.7) 1 (34.1) 0.995 (0.639, 1.550)
GG 18 (6.8) 8 (6.7) 1.012 (0.450, 2.277)
C2259G CC 241 (87.5) 227 (83.8) 1.000
CG 33 (12.1) (16 2) 0.619 (0.354, 1.082)

GG 1 (0.4)
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2. 7|et € 49| It gamrER 2
P2Y1 SNP

T 1 EH iMEi } skt 7‘27 59 <] %X}%
I TN & g
2 AT B Hﬂr(z}o 004) %%8 WHL 55
, 2T 15822 Sxpol|A] BkeH(P<0.001). B

e SAt 6 “é U2 22 o2 Shxjto A B
Mﬁ}(P<0001) Fd, 28}, Gy diste 72+
39 ok BA (subgroup analysis) = A&t &1E
A4S S g2t Abolo] AaRSEA
P2Y1 SNP9| &9l3t zto]= gl

Ol:r

|

Table 3. The P2Y1 polymorphism in patients with coronary artery diseases

Geno

types COMrOI N (%) AMIN (%) OR (95% Cl*  UAN (%) OR (95% Cl)*  CSA N (%)  OR (95% CI)*
A1622G

AA 90 (47.9) 79 (46.2) 1.000 78 (47.0) 1.000 81 (46.8)  1.000

AG 73 (38.8) 80 (46.8) 1.416 (0.786, 2.549) 74 (44.6) 1.079 (0.611, 1.904) 74 (42.8) 0.958 (0.529, 1.732)
GG 25 (13.3) 12 (7.0) 0525 (0.195, 1.411) 1 0568 (0.231, 1.401) 18 (10.4)  0.441 (0.169, 1.154)
AG+GG 98 (52.1) 92 (53.8) 1.169 (0.670, 2.038) 88 (53.0) 0.939 (0.550, 1.604) 92 (53.2)  0.812 (0.464, 1.419)
C647G

GG 110 (59.5) 103 (61.7) 1.000 95 (57.6) 1.000 99 (58.2)  1.000

CcG 60 (32.4) 57 (34.1) 1.351 (0.731, 2.497) 63 (38.2) 1.292 (0.723, 2.309) 59 (34.7)  0.977 (0.530, 1.803)
cc 15 (81) 7 (42)  0.355 (0.093, 1.358) 0.645 (0.205, 2.028) 12 (7.1)  0.385 (0.113, 1.311)
CG+CC 75 (40.5) 64 (38.3) 1.115 (0.621, 2.001) 70 (42.4) 1.154 (0.666, 2.002) 71 (41.8) 0.837 (0.469, 1.496)
22596

GG 162 (86.2) 142 (85.0) 1.000 139 (84.8) 1.000 146 (85.9)  1.000

CcG 26 (13.8) 22 (132) 0.880 (0.384, 2.016) 24 (14.6) 0.885 (0.410, 1.911) 24 (141) 1.156 (0.534, 2.501)
cc 0 (0) 3(18) — - 0 (0) —

CG+CC 26 (13.8) 25 (15.0) 1.107 (0.504, 2.430) 25 (15.2) 0.910 (0.424, 1.952) 24 (141) 1.156 (0.534, 2.501)

*OR adjusted with age, sex, and smoking status.

Abbreviations: AMI, acute myocardial infarction; UA, unstabel angina; CSA, chronic stable angina.
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Tl A fref gt o
Z7 89, FAAZANST 408, BTN ST
029, SFYAFNST S1 ez ZF FollA o @ A}
o] EJTHP<0.001). <, n8, T dist
of 247} 319 Ak B4 & APy n 74 A
& S 2 Afoldl] A& P2Y1 SNP

65
bocytopenia) ] Y 4=
T Ik (post transfusmn purpura) 59| WA Oﬂ
8% TS Fddeted daAUET FoA &
3] GP Ia, GP Ib, GP Illa] SNP7} s]&Ad &2 3} 9
Fol ZF7bsh #dol Yrkn Baud ey

ADP &A= P2Y12, P2Y1, P2X19] 37}#] F¢
F&A47F o=, P2Y129} P2Y1 SNP&= ADPo|| tjj gk
TheFg dad whgn ddol Ak payl 44
© G @A S Bt o] DAsle] Holsta &
A 71T P2Y12 S EAE ad-
enylate cyclaseE} Agste] cAMPe AL A3 3
0 ol wane 8¢ Iuaan £9E 4y
AZI Y P2y T% A P2Y12 84 B EAQ
ADPI| 93l fr=se dad S5d dFHor 48

Beh. PIXI S8 Aol 9 v Eel Ae] o] &
9 Boe] Na'sh Ca”* ol 20] WF ARFE Lol
°, o $8A) dTe obg7x BEPD e

‘:}_ 20,21,24)

P2Y12 SNPE H13} H2, 270 9] haplotypeo] E 15| o]
9lEd], HIS G52T9 G ¢4}, H2& G52Te T 44
Ztol & @att}. Fontana 5 H27} ADPol| that &4
o] vk F7ket Beo] vk Haakglon, -

2T A7 TxEN A8 dddty 2l
At}h? Hetherington 5% P2Y12 SNP9] & 4% &3
Hhgo wE Apol & A sl Ed H29F dad &3
g S7bekel dage gloin”

ADP Fg&Ae] t& g 7kx[Ql P2Yld] thote

Hetherington 5-& A1622G SNP7} &A% ADP ®¥-2-3)

golg #do] Jvn Buagtt? ¢ g FAAE
7P A= ADPY 8 s dad SRt
go] =9ttt a2y} o] SNPe} e sle] &2 sho

A5 A or FHete As5w ofF] HuHA| ¢
oth E Ao A P2Y1 SNPo| #3dle] A1622G ©] <
of 71Z Hu¥ Zo] glE A2591T, C1382T, C893T,
C1881G, C2259G, A1747T, C647G<] 77) SNPE 37}
ato] FAl EA 8T F 87| SNPol| thdte] hap-
lotype s 78] AR BAs1g 0o P4 A A3
7 3 Arole] o] gt ato] & Kol °L°‘D} P2Y1
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