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Association Study between CCL-2 and CCL -5 Polymorphisms and
Clinicopathological Characteristics of Childhood IgA Nephropathy

Won-Ho Hahn, M.D., Jin-Soon Suh, M.D. and Byoung-Soo Cho, M.D., Ph.D.

Department of Pediatrics, School of Medicine
East West Kidney Diseases Research Institute Kyung Hee University, Seoul, Korea

Purpose : Previous studies have suggested that Chemokine (C—C motif) ligand—2 (CCL~—
2; also known as MCP—1) and CCL—5 (also known as RANTES) are possibly associated
with the pathogenesis of various inflammatory and non—inflammatory renal diseases. The
present study was conducted to investigate association of polymorphisms of CCL—2 and
CCL—5 genes with childhood IgA nephropathy (IgAN).

Methods : The authors analyzed six single nucleotide polymorphisms (SNPs) of CCL—-2
and CCL—5 in 196 pediatric IgAN patients and in 285 healthy controls. We compared varia-
tions in SNPs between two several sets of IgAN subgroups, allocated by presence of pro-
teinuria (>4 mg/m?/hour), podocyte foot process effacement, and pathologically advanced
disease markers, such as interstitial fibrosis, tubular atrophy, or global sclerosis.
Results : Genotypic data of IgAN patients and controls showed no significant SNP frequency
difference in both of of CCL—2 and CCL—5. Even though two linkage disequilibrium blocks
were formed, there was no significance in the haplotype analysis. In the patient subgroup
analysis, no SNP of CCL—2 and CCL—5 was found to be associated with the presence of
proteinuria, podocyte foot process effacement, and pathologically advanced disease markers.
Conclusion : Our data indicate that no association exists between CCL—2 and CCL—5 SNPs
and childhood IgAN susceptibility, and presence of proteinuria, podocyte foot process
effacement, and pathologic progression of IgAN. (J Korean Soc Pediatr Nephrol 2010;14:
51-61)

Key Words : CCL-2 MCP-1, CCL-5, RANTES, Chemokine, Polymorphism, IgA nephro-
pathy, Childhood
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Table 1. Demographics of the IgA Nephropathy Patients (n=196)

Age (years)

Pathologic Grading (n)

Subgroup n (%) M:F Mean

meantSD I II III IV V P—value
Proteinuria
(mg/m*nhr) '
>4 149 (46.0) 100:49 12.9945.46 33.47+£52.28 92 56 0 1 0 <0.001
<4 47 (54.0) 17:30 11.45+£3.93 2.06£1.03 38 9 0 0 O
Podocyte foot
process effacement
(+) 73 (37.2) 44:29 12.81+£5.20 NA 33 39 0 1 0 <0.001
(=) 123 (62.8) 73:50 12.51£5.17 NA 5221 0 O O
Advanced disease
markers
(+) 21 (10.7) 15:6 15.33+£6.69 NA 6 14 0 1 0 <0.001
(=) 175 (89.3) 102:73 12.29%£4.88 NA 124 51 0 O O

"Modified H. S. Lee’s glomerular grading system [23]; Mann—Whitney U test performed compa-
ring pathologic grading between patient subgroups.
Proteinuria indicates the largest level of proteinuria observed during the course of disease.
Abbreviations : NA, not applicable

Table 2. Primers of Candidate SNPs of CCL—2 and CCL—5 genes

Gene SNP Sequence (5—3) Product size (bp)
cCL-2 rs4586 Forward GAAGCACTGGGATTTAATGAGC 421
exon Reverse AGAGTGATGTTGGGGTTCACTT

rs2857656 Forward TATGCCTTTGTCCAAGTCTGAA 440
promoter Reverse CTGTGGATTTCCAGGAAGTAGG
rs3760396 Forward ATGCTAGCAACAGCCTCCTAAC 362
promoter Reverse GAGTGCTTACTCTGCCAGGAAT
CCL-5 rs2107538 Forward CAAGAAATTCCCACAAGAGGAC 407
promoter Reverse AGTTTCCTCTTTGACCAAGCAC
rs2280789 Forward GACTCTGCCTAGAATGCCTACC 366
intron Reverse CTGTCTCAGGGTCTCAGGAAGT
rs3817655 Forward GACTCAGTTCTTGAGGGACACC 379
intron Reverse AGAAGAGGGAGGATGAGACCTT

Abbreviations : CCL, Chemokine (C—C motif) ligand; SNP, single nucleotide polymorphism

Genomic DNAS2S 7}z+

of th&t primerE ©]§-3t
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Terminator Cycle Sequencing system (PE Ap-
plied Biosystems, Foster City, CA, USA)Z o]
23} sequencing 3F91.2H, sequencing AF5=
SegManll software (DNASTAR Inc., Madison,
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Table 3. Logistic Regression Analysis of CCL—2 and CCL—5 Gene Polymorphisms in IgA Nephro-
pathy Patients and Healthy Controls after Adjustment for Age

IgAN Control P—

Gene SNP Genotype Models OR (95% CID) |
n=196 (%) n=285 (%) vaiue
CCL-2 rs4586 Cc/C 107 (37.5) 85 (43.4) Codominant 0.94 (0.72—-1.23) 0.660
exon T/C 141 (49.5) 81 (41.3) Dominant 0.80 (0.55—-1.16) 0.240

Cys35Cys T/T 37 ( 13) 30 (15.3) Recessive  1.24 (0.73-2.08) 0.430
Overdominant 0.73 (0.50—1.05)  0.087

rs2857656 c/C 107 (37.5) 85 (43.4) Codominant 0.94 (0.72—1.23) 0.650
promoter G/C 141 (49.5) 81 (41.3) Dominant  0.80 (0.55—-1.16)  0.240
G/G 37 ( 13) 30 (15.3) Recessive 1.23 (0.73-2.07) 0.440
Overdominant 0.73 (0.50-1.05)  0.088

rs3760396 c/C 244 (85.6) 163 (83.2) Codominant 1.26 (0.79-2.02) 0.340
promoter G/C 40 ( 14) 31 (15.8) Dominant 1.23 (0.75-2.03) 0.420
G/G 1 (0.4) 2 1 Recessive  3.09 (0.28—34.53) 0.340
Overdominant 1.17 (0.70—-1.96)  0.540

CCL—-5 rs2107538 Cc/C 108 (37.9) 81 (41.3) Codominant 0.86 (0.66—1.11) 0.230
promoter T/C 125 (43.9) 88 (44.9) Dominant 0.86 (0.60—1.25) 0.440
T/T 52 (18.2) 27 (13.8) Recessive  0.72 (0.43-1.20) 0.200
Overdominant 1.04 (0.72-1.50)  0.850

rs2280789 T/T 111 ( 390 81 (41.3) Codominant 0.87 (0.67—1.13) 0.310
intron T/C 124 (43.5) 89 (45.4) Dominant 0.90 (0.62-1.31) 0.590
C/C 50 (17.5) 26 (13.3) Recessive 0.72 (0.43-1.20) 0.210
Overdominant 1.08 (0.75-1.55)  0.700

rs3817655 T/T 108 ( 38) 81 (41.3) Codominant 0.86 (0.66—1.11) 0.240
intron A/T 124 (43.7) 88 (44.9) Dominant 0.87 (0.60—1.26) 0.460
A/A 52 (18.3) 27 (13.8) Recessive 0.72 (0.43-1.19) 0.200
Overdominant 1.04 (0.72—-1.51) 0.820

"Total numbers of SNPs differ because the genotypes of some SNPs were not determined.
Abbreviations : CCL, Chemokine (C—C motif) ligand; SNP, single nucleotide polymorphism; IgAN,
IgA nephropathy
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Table 4. Allele Frequencies of Total 6 Candidate SNPs in Korean and Reference Racial Fre-

quencies (European, Chinese, and Japanese)

SNP :
Gene — Genotype freI(?uAtelcy fr(é(()lﬁterséy Ha?map
Locus European Chinese Japanese
CCL-2 rs4586 C/C 0.375 0.434 0.086 0.448 0.409
exon T/C 0.495 0.413 0.466 0.448 0.477
T/T 0.130 0.153 0.448 0.133 0.114
rs2857656 c/C 0.375 0.434 0.000 0.311 0.409
promoter G/C 0.495 0.413 0.456 0.533 0.477
G/G 0.130 0.153 0.544 0.156 0.114
rs3760396 C/C 0.856 0.832 0.550 0.800 0.886
promoter G/C 0.140 0.158 0.383 0.178 0.114
G/G 0.004 0.010 0.067 0.022 0.000
CCL-5 rs2107538 C/C 0.379 0.413 0.810 0.444 0.364
promoter T/C 0.439 0.449 0.190 0.422 0.477
T/T 0.182 0.138 0.000 0.133 0.159
rs2280789 T/T 0.390 0.413 0.850 0.477 0.364
intron T/C 0.435 0.454 0.133 0.409 0.477
C/C 0.175 0.133 0.017 0.114 0.159
rs3817655 T/T 0.380 0.413 0.800 0.444 0.349
intron A/T 0.437 0.449 0.183 0.422 0.488
A/A 0.183 0.138 0.017 0.133 0.163

"All the reference data was from the HapMap database (http://www.hapmap.org) of European,

Chinese, and Japanese population
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Fig. 1. Linkage disequilibrium (LD) block orga-
nization of the CCL—2 and CCL—-5 gene. Each box
represents linkage disequilibrium (LD) (range
0—1) between pairs of single—nucleotide poly-
morphism (SNP) markers as generated with the
Haploview program. Red shading indicates strong
LD (no number means a score 1). Purple sha-
ding indicates uninformative and white shading
indicates strong evidence for recombination.
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