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 Chemokine proteins have important roles in inflammation 

and immunity. 

 Chemokines are small, structurally related proteins which 

play a significant role in leukocyte trafficking by producing 

chemotactic activity in cells expressing corresponding 

chemokine receptors.

BACKGROUND



 CXCL10 (C-X-C Motif Chemokine Ligand 10) is a member of 

the CXC chemokine family and binds to the CXCR3 receptor to 

exert its biological effects (chemotaxis, apoptosis, cell growth 

and angiostasis). 

CXCL10 has been shown to be involved in the pathological 

processes of human disorders, infectious diseases, 

inflammatory and autoimmune diseases, and cancer. 

BACKGROUND



To learn about pathophysiological roles of CXCL10,

we aimed to examine: 

 the regulation of expression of CXCL10 (eQTL effects and 

miRNAs, co-regulated gene sets) 

 disease associations of CXCL10 sequence variants, 

eQTLs/meQTLs together with related miRNA variants

AIM



METHODS

The CO-Regulation Database (CORD) 
(co-expression analysis)

GSEA/MSigDB
(gene set enrichment analysis)

TargetScan
(miRNAs targeting CXCL10)

Blood eQTL Browser / BIOS / mQTLdb
(eQTLs and meQTLs targeting CXCL10)

GRASP 
(disease associations of CXCL10 and miRNA region SNPs)



RESULTS - CORD

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0090408


RESULTS - CORD

 There were 182 concordantly co-expressed genes (at 5-fold 

threshold; P < 5E-07), including five additional CXCL genes 

(CXCL2/3/9/11/13) located in the same cytogenetic band as CXCL10

(chr4q21)

 Ten MHC region genes were also strongly co-regulated, including 

HLA-DRA/DQA1/DPA1 but not their beta-chain coding counterparts  

(UBD, AIF1, IER3, C2, CFB, TAP2 and HLA-DRB3 were the other MHC genes)

 The most highly significant co-expression pattern was noted in 

the spleen followed by other immune-related tissues and cells 

(neutrophils, thymus, B-cells)

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0090408


RESULTS - miRNA Targets

We selected the miRNAs targeting CXCL10, and determined 

their other target genes using TargetScan. Eighty miRNAs were 

identified, and the targets of each miRNA were identified to be 

used for GSEA analysis.



RESULTS - GSEA

The gene set enrichment analysis of the co-expressed 

gene set suggested enrichment of genes involved in 

breast and prostate cancers, immune and inflammatory 

response, and response to interferon and 

regulatory T cells (FDR < 10-50)

The co-expressed gene set did not have enrichment for 

cumulative targets of any miRNA that target CXCL10



RESULTS - GWAS

Examination of disease associations of SNPs from each 

miRNA gene region in GWAS databases yielded results 

for autoimmune (RA, AS, CD, psoriasis, MS, T1D, MG, GD) 

disorders and allergy/asthma (P < 10-4)

SNPs within CXCL10 did not show any GWAS 

associations

SNPs acting as eQTL/meQTL in blood for CXCL10 showed 

GWAS associations with longevity, aging, IBD and breast 

cancer (P < 10-4)



We did not find strong evidence for miRNA-mediated 

CXCL10 expression, but the variants near miRNAs

showed stronger genetic associations with 

inflammatory and immune disorders. 

We conclude that the role played by CXCL10 is 

stronger in autoimmunity, inflammation and possibly 

cancer than in transplantation. 

This study shows the feasibility of preliminary 

dry laboratory projects before launching wet laboratory 

experiments. 

CONCLUSIONS
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