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Objectives: To investigate whether polymorphisms of genes encoding leptin and leptin receptor are associated with
preeclmapsia in Korean women and also to demonstrate whether there is any haplotypic association between preeclampsia
and those genes.

Methods: DNA was extracted from whole blood of 226 preeclampsia patients and 238 healthy pregnant women. The
genotypes of SNPs in leptin and leptin receptor were analyzed by a single base primer extension assay using a SNaPShot
Multiplex kit (Applied Biosystems, USA). Results were analyzed with the Student t-test, Chi-square test, and logistic
regression analysis. Haplotype analyses were performed using Haploview 3.2 version.

Results: There were no significant differences in genotype and allele frequencies of leptin and leptin receptor gene
polymorphisms between preeclampsia patients and controls (P>0.1). No increase in the risk of preeclampsia for those
genes was observed under any model of inheritance. In the analysis of haplotye associations, there were no significant
differences between any haplotypes of leptin receptor gene (AG, GA, AA) and the development of preeclampsia (P>0.1).

Conclusion: In this study, leptin and leptin receptor gene polymorphism had no significant association with preeclampsia
in Korean women.
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Table 1. Gene information of LEP gene and LEPR gene
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Gene SNP rs no Chromosome Position Function Frequency
LEP1 rs10954173 —632G/A promoter G:A=0.789:0.211

LEP LEP2 - 7031.3 17696G/A, +4950G/A 3'UTR G:A=0.911:0.089
LEP3 rs11761556 +4998A/C 3'UTR A:C=0.767:0.233
LEPR1 22748C/T promoter T:C=0.859:0.141
LEPR2 rs6673324 rs6673324 IVS1 A:G=0.889:0.111

LEPR LEPR3 rs1137100 1p31 R109K ex3 G:A=0.807:0.193
LEPR4 rs1137101 R223Q ex5 G:A=0.863:0.137
LEPR5 rs8179183 K656N ex13 G:C=0.921:0.079

SNP: single nucleotide polymorphism, rs no: reference number, LEP: leptin, LEPR: leptin receptor, G: guanine, A:
adenine, C: cytosine, T: thymine, R: arginine, K: lysine, Q: glutamine, N: asparagine, 3'UTR: 3untranslated

region, IVS1: the first intervening sequence of B—globin gene, ex: exon.

Table 2. Clinical characteristics of the study population

Preeclampsia (N=226) Control (N=238) P value
Age (year) 31.0x4.5 31.1+4.2 NS
Gestational age at delivery (week) 35.7t4.4 39.1£1.6 <0.001
Birth weight (g) 2459+912 3196490 <0.001
BMI (kg/m?) 28.0+4.2 26.3+3.4 <0.001
Systolic BP (mmHg) 158.0+18.4 116.9+13.3 <0.001
Diastolic BP (mmHg) 99.4+12.5 76.1+9.8 <0.001

BMI: body mass index, BP: blood pressure, NS: not significant.
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Table 3. The allele frequencies of the SNPs in the LEP and LEPR genes in preeclampsia and controls

SNP Allele Preeclampsia, N (%) Controls, N (%) Pvalue OR (95% confidence interval)
LEP1 A 81 (47) 93 (53) NS Ref

G 217 (49) 222 (51) 1.12 (0.79-1.60)
LEP2 A 39 (48) 43 (52) NS Ref

G 225 (49) 235 (51) 1.06 (0.66—1.69)
LEP3 A 211 (48) 228 (52) NS Ref

C 90 (46) 106 (54) 0.92(0.66—1.29)
LEPR1 C 54 (51) 52 (49) NS Ref

T 216 (49) 228 (51) 0.91(0.60—1.39)
LEPR2 A 223 (50) 227 (50) NS Ref

G 53 (54) 45 (46) 1.20(0.77-1.86)
LEPR3 A 77 (50) 77 (50) NS Ref

G 216 (50) 214 (50) 1.01(0.70—1.46)
LEPR4 A 62 (51) 60 (49) NS Ref

G 222 (49) 235 (51) 0.91(0.61-1.36)
LEPR5 C 38 (53) 34 (47) NS Ref

G 225 (49) 231 (51) 0.87(0.53—1.43)

SNP: single nucleotide polymorphism, LEP: leptin, LEPR: leptin receptor, A: adenine, G: guanine, C: cytosine, T:
thymine, OR: odds ratio, NS: not significant, Ref: reference.
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Table 4. The genotype frequencies of the SNPs in the LEP and LEPR gene in preeclampsia and controls

SNP  Genotype Preeclampsia, N (%) Controls, N (%) P value OR (95% ClI) Adjusted OR (95% CI)”
LEP1 AA 9 (47) 10 (53) Ref
GA 72 (47) 83 (53) NS 0.96 (0.37—2.50) 0.93 (0.35—2.49)
GG 145 (51) 139 (49) 1.16 (0.46—2.94) 1.11 (0.42—2.88)
LEP2 AA 1 (50) 1 (50) Ref
GA 38 (48) 42 (52) NS 0.91(0.06-14.97)  1.42(0.08-27.19)
GG 187 (49) 193 (51) 0.97 (0.06-15.60)  1.63(0.09—30.35)
LEP3 AA 131 (51) 128 (49) Ref
AC 80 (44) 100 (56) NS 0.78 (0.53—1.15) 0.75(0.51-1.12)
cc 10 (63) 6 (37) 1.63(0.58—4.61) 1.74 (0.60—5.00)
LEPR1 cc 0 (0) 0 (0) -
TC 54 (51) 52 (49) NS 1.13(0.73-1.75) 1.17(0.74—1.84)
TT 162 (48) 176 (52) Ref
LEPR2 AA 172 (49) 183 (51) Ref
AG 51 (54) 44 (46) NS 1.23(0.78—1.94) 1.25(0.78—2.00)
GG 2 (67) 1(33) 2.13(0.19-23.68)  2.20(0.19-25.17)
LEPR3 AA 7 (37) 12 (63) Ref
GA 70 (52) 65 (48) NS 1.86 (0.69—4.98) 1.77 (0.64—4.89)
GG 146 (50) 149 (50) 1.68 (0.64—4.39) 1.58 (0.59—4.24)
LEPR4 AA 3 (75) 1 (25) Ref
GA 59 (50) 59 (50) NS 0.33(0.03-3.30) 0.38 (0.04—3.86)
GG 163 (48) 176 (52) 0.31 (0.03-3.00) 0.34(0.03-3.44)
LEPR5 cc 0 (0 2 (100) - -
GC 38 (54) 32 (46) NS 1.26 (0.76—2.11) 1.40 (0.82—2.39)
GG 187 (49) 199 (51) Ref

SNP: single nucleotide polymorphism, LEP: leptin, LEPR: leptin receptor, A: adenine, G: guanine, C: cytosine, T:

thymine, OR: odds ratio, Cl: confidence interval,
"adjusted for maternal body mass index (BMI).
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Table 5. Haplotye analysis of LEPR gene polymorphisms in preeclampsia and controls

Block  Allele Preeclampsia, N (%) Controls, N (%) Pvalue  OR(95% CI)  Adjusted OR (95% Cl)"
AG 146 (50.3) 144 (49.7) Ref

Block 1 GA 2 (66.7) 1 (33.3) NS 1.42 (0.74-2.70) 1.44 (0.74-2.82)
AA 74 (50.3) 73 (49.7) 0.88 (0.51—1.54) 0.87 (0.49-1.56)

LEPR: leptin receptor, A: adenine, G: guanine, C: cytosine, OR: odds ratio, Cl: confidence interval, NS: not

significant, Ref: reference.

“adjusted for maternal body mass index (BMI).
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Fig. 1. Linkage disequilibrium (LD) plots are presented with the
single nucleotide polymorphisms and relative locations within
the gene across the top of each panel. The bottom of each
panel shows the pairwise linkage disequilibrium values of all single
nucleotide polymorphisms as measured by D (a standardized
measure of linkage disequilibrium); D values are given in each
diamond. Ds between each pairwise combination of single
nucleotide polymorphisms is given in each diamond on a scale
of 0—100. A value of 100 represents maximum possible linkage
disequilibrium. In panel (A), the D between LEP1 (rs10954173)
and LEP3 (rs 11761556) can be seen by tracing down from
each single nucleotide polymorphism to the diamond where the
lines intersect. In this case, D is 82. Solid red diamonds represent
a D of 100. (A) leptin (LEP) gene and (B) leptin receptor (LEPR)
gene. LD blocks among SNPs of LEPR. Block 1 consists of rs
6673324 and rs1137100.
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