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Abstract

C-C Motif Chemokine Ligand 2 (CCL2) plays a crucial role in inflammation and immune
response. Single-nucleotide polymorphism (SNP) rs1024611 is associated with increased CCL2
protein expression, potentially affecting HIV-related complications. This study analyzes the
genetic diversity of the CCL2 gene promoter region, specifically 378 bp covering SNP
rs1024611, among HIV-infected individuals in Thailand. DNA was extracted from whole blood
samples, and the CCL 2 gene segment covering rs1024611 was amplified using polymerase-chain
reaction (PCR) technique. Nucleotide sequences were analyzed by direct sequencing method.
Bioinformatics analysis of 140 samples with qualified chromatograms identified nucleotide
variations and examined association and linkage disequilibrium between SNPs. Only one
additional SNP, rs2151345396, was found. The allelic frequencies of rs1024611 were 0.511
for allele A and 0.489 for allele G, with genotypic frequencies of 0.193 (AA), 0.636 (AG),
and 0.171 (GG). The allelic frequencies of rs2151345396 were 0.907 (G) and 0.093 (C).
Statistical analysis revealed no significant association between rs1024611 and rs2151345396,
indicating their independence, despite strong linkage disequilibrium (D’ = 0.9985, r* = 0.0984).
In addition, the study found that the genetic diversity in the studied population differed
significantly from the data in the SNP database LiveRef SNPs, dbSNP b156v2 and 1000
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Genomes Phase 3) from NCBI database. This research underscores the importance of considering
population-specific genetic diversity, emphasizing the need for nucleotide sequencing and
diversity assessment before utilizing this information for gene expression studies and the

development of molecular diagnostic methods targeting the CCL2 gene.
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Fig. 1 Chromatogram analysis of rs1024611 genotypes. Representative chromatograms of genotypes
AA, AG, and GG at the rs1024611 locus. Mutations are indicated by arrows, with Sample R as
the reference and S1, S2, S8, and S4 corresponding to genotypes GG, AG, AG, and

AA, respectively. Alignment performed using ClustalX and Muscle algorithms.
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Table 2 Number of genetic variations identified on GRCh38.p14, Accession Number NC_000017,

from dbSNP in NCBI database.

Positions on GRCh38.p14, Accession No. NC_000017

Study in dbSNP (NCBI)

34252739 - 34252769 34252769 * 34252770 - 34253116
1000 Genomes Phase 3 SNP =0 SNP =1 SNP =10
dbSNP b156 v2
Live RefSNPs dbSNP b156 v2 SNP =8 SNP = 1 SNP =107,D =8

Remark: D = Other Types of Genetic Variations Excluding SNPs

fMunta SNP awvlunisanwiil
(34252939) Tu dbSNP dwifumsfnen LiveRef
SNPs, dbSNP bl56v2 Wy SNP 911U 4 ¢niia
1dun rs2151345395 G/C, 13917903 G/A/C/T,
rs2151345399 G/C uaz rs2151345396 G/C/T
fishundadeafu wardiinmsmanmsanm
1000 Genomes Phase 3 dbSNP b156 v2 Wy 1
SNP l8ud 12151345396 Taglumsanniies1¥
152151345396 (Hudunuvessumnisinuii
iiesnniineauanumainnaeiinilelnd
duviia lduA C, G waz T FafiaTemalu
mawieuiouanumainnanefudediaiane
lumiddeil mntadnumisiiifeyanenuiidnm
“l,uﬂi:mﬂimnﬁqmﬁaL‘Lﬁﬂmﬁauﬁu SNP 3u
Tusumisdedfy nalumsanmniinudada 2 wiin
18un C uaz G hinudada T lnewudlulnil CC
war GG (Fig. 3) Lf;aLﬁﬂuﬁmwﬁﬁﬁammﬁwﬁm

finuanmsfnelugiudoya dbSNP (https:/
www.ncbi.nlm.nih.gov/snp/), Haploreg (https://
pubs.broadinstitute.org/mammals/haploreg/
haploreg.php) uwaz RegulomeDB (https://
regulome.stanford.edu/regulome-search/)
Ninunenuienuiiedesmanaiindeudes
Hush Lmﬁaﬁﬁmitm:‘um transcription factor
c-FOS, c-JUN uar GATA2 uu promoter
Vogu CCL2 uanmﬁmmm‘lugmﬁ’iay@ dbSNP
waaeANd 152151345396 wealszansly
TanilhdAy G = 0.940, C = 0.060 1813014
Wiy G = 0.763 C = 0.237%% Fadalid
neauludszimalnondeu ludrumsdnmil
152151345396 flanwuadada G whiu 0.907
waz C iy 0.093 Linudadasiiasy
Fedenndodufiamaioafiu
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Fig. 3 Chromatogram analysis of rs2151345396 genotypes. Representative chromatograms of

genotypes GC, GC at the rs2151345396 locus. Mutations are indicated by arrows, with

Sample R as the reference and S1, S2, S3, and S4 corresponding to genotypes GC, GG, GC,

and GG, respectively. Alignment performed using ClustalX and Muscle algorithms.
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