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AF4/FMR2 and IL-10 gene single nucleotide polymorphisms are correlated with disease

susceptibility and immune infiltration in ankylosing spondylitis

MU Jie, XU Yongshen, ZHU Hui

Second Affiliated Hospital of Henan University of Science and Technology, Luoyang 471000, China

A, I 2 Sl L Y A R R AP , T B B
RINME R TR THHARR I WK S

Abstract: Objective To explore the correlation of polymorphisms of AF4/FMR2 family genes and IL-10 gene with genetic
susceptibility to ankylosing spondylitis (AS) and identify the high-risk factors of AS. Methods This case-control study was
conducted among 207 AS patients and 321 healthy individuals. The tag single nucleotide polymorphisms (SNPs) rs340630,
15241084, rs10865035, rs1698105, and rs1800896 of the AF4/FMR2 family gene and IL-10 gene of the AS patients were
genotyped, and the distribution frequencies of the genotypes and alleles were analyzed to explore the relationship between
different genetic models and AS and the gene-gene and gene-environment interactions. Results Gender ratio, smoking history,
drinking history, hypertension, erythrocyte sedimentation rate and C-reactive protein differed significantly between the case
group and the control group (P<0.05). The dominant model and recessive model of AFF1 rs340630, the recessive model of AFF3
rs10865035, and the recessive model of IL-10 rs1800896 were significantly different between the two groups (P=0.031, 0.010,
0.031, and 0.019, respectively). Gene-environment interaction analysis suggested that the interaction model incorporating AFF1
rs340630, AFF2 rs241084, AFF3 rs10865035, AFF4 rs1698105, IL-10 rs1800896, smoking history and drinking history was the
best model. The genes related with AF4/FMR2 and IL-10 were enriched in the biological processes of AF4 super extension
complex, interleukin family signal transduction, cytokine stimulation and apoptosis. The expression levels of AF4/FMR2 and
IL- 10 were positively correlated with immune infiltration (r>0). Conclusion The SNPs of AF4/FMR2 and IL-10 genes are
associated with the susceptibility to AS, and the interactions of AF4/FMR2 and IL-10 genes with the environmental factors
contributes causes AS through immune infiltration.
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Tab.1 General characteristics of case group and control group

Characteristics AS (n=207) Control (n=321) P

Age (year) 53.6£11.63 55.34+10.81 0.082
Male 161 (77.8%) 177 (55.1%) <0.001
Smoking 124 (59.9%) 115 (35.8%) 0.036
Drinking 133 (64.3%) 160 (49.8%) 0.045
Erythrocyte sedimentation rate (mm/h) 25.1+11.2 23.4+10.5 0.025
CRP (mg/L) 20.9+£10.2 18.9£9.8 0.003

5ok P=0.003 . P=0.001) , IL-10 3 [ rs1800896 fit) 45
7 FE PRUBFUR A3 A AE AS LRI IR 41 22 [6) A7 A 22 5+
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2 FRGIZAFIXTERAER SNP EFEE SN E RS HER

Tab.2 Distribution of SNP genotypes and alleles in case group and control group

SNP Genotype/Allele AS (n) Control (n) b P
AFF1 rs340630 Genotype GG 93 175 11.467 0.003
GA 80 122
AA 34 24
Allele G 266 472 10.275 0.001
A 148 170
AFF2rs241084 Genotype AA 152 258 3.865 0.145
AG 46 50
GG 9 13
Allele A 350 566 2.870 0.090
G 64 76
AFF3 rs10865035 Genotype AA 107 178 4.667 0.097
AG 67 112
GG 33 31
Allele A 281 468 3.079 0.079
G 133 174
AFF4 rs1698105 Genotype GG 123 181 1.073 0.585
GA 49 89
AA 35 51
Allele G 295 451 0.123 0.726
A 119 191
IL-10 rs1800896 Genotype AA 93 164 5.777 0.056
AG 79 125
GG 35 32
Allele A 265 453 4.963 0.026
G 149 189
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Tab.3 Genotyping models in patients with AS and control subjects

rs1698105, IL-10 rs1800896

SNP Genetic model AS, n Control, n OR Y P
AFF1 15340630 Dominant model AA+GA 114 146 1.469 (1.034-2.087) 4.630 0.031
GG 93 175
Recessive model AA 34 24 2.432 (1.396-4.237) 10.306 0.010
GG+GA 173 297
Additive model GA 80 122 1.027 (0.717-1.472) 0.022 0.882
GG+AA 127 199
AFF2 rs241084 Dominant model AG+GG 55 63 1.482 (0.980-2.241) 3.497 0.061
AA 152 258
Recessive model GG 9 13 1.077 (0.452-2.567) 0.028 0.867
AA+AG 198 308
Additive model AG 46 50 1.549 (0.992-2.417) 3.736 0.053
AA+GG 161 271
AFF3 1510865035  Dominant model AG+GG 100 143 1.163 (0.819-1.651) 0.717 0.397
AA 107 178
Recessive model GG 33 31 1.774 (1.050-2.999) 4.666 0.031
AA+AG 174 290
Additive model AG 67 112 0.893 (0.616-1.294) 0.358 0.550
AA+GG 140 209
AFF4 rs1698105 Dominant model GA+AA 84 140 0.883 (0.619-1.259) 0.474 0.491
GG 123 181
Recessive model AA 35 51 1.077 (0.673-1.725 0.096 0.757
GA+GG 172 270
Additive model GA 49 89 0.808 (0.540-1.210) 1.072 0.301
GG+AA 158 232
IL-10 rs1800896 Dominant model AG+GG 114 157 1.280 (0.902-1.818) 1.913 0.167
AA 93 164
Recessive model GG 35 32 1.838 (1.098-3.076) 5.470 0.019
AA+AG 172 289
Additive model AG 79 125 0.968 (0.676-1.386) 0.032 0.858
AA+GG 128 196
R4 "X BEFREERSTER-ZERZEERS ASHERRK
Tab.4 Generalized multifactor dimensionality reduction analysis of gene-gene interactions and AS risk
Model E:ll.n;&ncgc ngSt Xfc te?;tg ?p) Conscizency
AFF1 rs340630, AFF2 rs241084 0.5876 0.4801 5(0.6230) 3/10
AFF1 rs340630, AFF4 151698105, IL-10 rs1800896 0.6311 0.5517 7(0.1719) 7/10
AFF1 rs340630, AFF2 rs241084, AFF4 rs1698105, IL-10 rs1800896 0.6801 0.5683 8(0.0547) 6/10
AFF1 r1s340630, AFF2 15241084, AFF3 1s10865035, AFF4 0.7336 0.5935 10 (0.0205) 10/10
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Tab.5 Generalized multifactor dimensionality reduction analysis of gene-environment interactions and AS risk

Training Testing Sign CcvV
Model Bal. Acc Bal. Acc test (p) Consistency
Smoking, drinking 0.7080 0.6668 10 (0.0010) 10/10
AFF4 rs1698105, smoking, drinking 0.7116 0.6645 10 (0.0010) 4/10
AFF1 rs340630, AFF3 rs10865035, AFF4 rs1698105, smoking 0.7434 0.6895 10 (0.0010) 9/10
AFF1 rs340630, AFF2 rs241084, AFF4 rs1698105, IL-10 rs1800896, smoking 0.7762 0.6434 10 (0.0107) 5/10

AFF1 r5340630, AFF2 15241084, AFF3 1510865035, AFF4 rs1698105, IL-10 08115 0.6460 9.(0.0010) 9/10
rs1800896, drinking

AFF1 15340630, AFF2 rs241084, AFF3 rs10865035, AFF4 rs1698105, IL- 10
rs1800896, smoking, drinking 0.9640 0.7081 10 (0.0010) 10/10

AFF1 rs340630, AFF2 rs241084, AFF3 rs10865035, AFF4 rs1698105, IL-10

151800896, age, smoking, drinking 0.8671 0.6451  8(0.0547) 10710
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Tab.6 Top clusters with their representative enriched terms

GO Category Description Count % Logl0 (P) Logl0(q)
CORUM:6084 CORUM AFF4 super elongation complex 8 32 -22.98 -18.63
R-HSA-8854691 Reactome gene sets Interleukin-20 family signaling 4 16 -8.34 -4.77
M2 Canonical pathways PID SMAD2 3NUCLEAR PATHWAY 4 16 -6.21 -3.17
GO0:0071345 Go biological processes Cellular response to cytokine stimulus 6 24 -4.7 -1.95
GO0:0043065 Go biological processes Positive regulation of apoptotic process 5 20 -4.19 -1.52
GO:0051384 Go biological processes Response to glucocorticoid 3 12 -3.69 -1.09
GO:0006338 Go biological processes Chromatin remodeling 3 12 -2.73 -0.34
GO:0080135 Go biological processes Regulation of cellular response to stress 4 16 -2.56 -0.23
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