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Rationale: Genotype can affect the epigenetic code, as SNPs can alter the existence of certain CpG sites. « Ephrin-B3 is a transmembrane ligand for receptor tyrosine kinases that is crucial in « As expected, SNPs were associated with DNA methylation at those sites (p<0.0001).
Surrounding CpG sites may also be affected, but genetic-epigenetic interactions are not well understood. epithelia and enhances the T cell response. - Participants with the A->G genotype at rs3744262 exhibited lower TSSS after 3H of
gzzsfozfti;';?nresi;‘izeg?’ii\r/il\clgg'iﬁ'\t')fji;gctt?fn‘;f:irg;ﬁiig_egshEEE‘EE';}SB2r'jcfafrii”:;?fh”;ﬁ;aa”fd"gr?r?snfcoers « Genotype alters the epigenetic code, as SNPs affect the existence of CpG sites. grass pollen exposure (p<0.05). Participants with the C->T genotype at rs3744263
the T cell response, thus it may be important in allergic rhinitis. However, the effects of these CpG-SNPs on * rs3744262 and rs3744263 are CpG'SNPS in the ephrin-B3 gene. They are part of 5 exhibited lower TSSS at 3H and 27H (p<001 and p<005, respeCtiVEIY) (Figure 4)
nearby methylation sites and effects on symptoms during allergen challenge in an Environmental Exposure possible DNA methylation sites in the DNA region (Figure 2), and they lie in the 3- _ _
Unit (EEU) have not been examined. | UTR of ephrin-B3 mRNA. T A)21_ rs3744262 B) . rs3744263 Figure 4: A) Effect of r8374é_1262
Methods: 38 participants with allergic rhinitis, and 8 non-allergic controls, were exposed to grass pollen for 3 - - WO . - 18] 18 and B) rs3744263 on TSSS in
hourls on tvxfco consecutiv_lc_aNdSaSys. A(Ijl partlicipan’fst rec_orcéed tlf':eir t%tﬁi:ys"ccebmic T,_ymptodm?)gcor_es ’ETSStS)’ tc|>tal ' 9 :-5371-1...1253,!6 introduced by ¢ @ CPG knocked-out by SNP & 15- 3 7 = A/A & 15- : % @ C/C allergic participants at baseline,
nasa Syrn.p om scores ( ) and pea nasg inspiratory flow ( ).a. aseline an minute interva’s. CCGGTCGGGACATGTATGGACTTGGTCTGATGCTGAATGGGCCACTTGGGACCGGAAGTGACTTGCTCCAGACAAGAGGTGACCAGGCCCGGAC n 12: -"5 E3A/G »n 12: _. & C/T after 3H of grass po”en exposure
DNA was isolated from blood drawn at baseline, 3H and 27H. All participants were genotyped at rs3744262, 5 3 - 2 2 O G/G - g Egl N O /T d af 3H of o
rs3744263 and pyrosequencing was performed on the two CpG-SNPs plus three surrounding DNA - ] - - - _ i i : and after OT exposure on the
methylation sites. 2 way ANOVA and Spearman correlations were used to examine genetic and epigenetic Figure 2: Location of SNP and CpG sites in theephrin-B3 gene. g: i % 2 g: Zinll | # second consecutive day (27H).
data, respectively. _ . _ B li 3H 27H B li 3H 27H
Results: rs3744262 and rs3744263 were associated with DNA methylation at those sites (p<0.0001). Objective: To characterize the effects of genotype and aseline aseline *p<0.05, **p<0.01 to A/A or C/C.
Participants with the A->G genotype at rs3744262 exhibited lower TSSS after 3H of grass pollen exposure = = = = Ty i g . i
(p<0.05). Participants with the C->T genotype at rs3744263 exhibited lower TSSS at 3H and 27H (p<0.01 eplgene_tlcs in the EFNB3 gene on allerglc rhinitis symptoms and ) Incr_eased DNA methylation at p05|t|o_n 1 was _aSSOC|ated with lower TNSS and TSSS at
and p<0.05, respectively). Increased methylation at position 1 was associated with lower TNSS and TSSS at nasal air flow upon allergen exposure. baseline (p<0.05 and p<0.01, respectively) (Figure 5A and B).
baseline (p<0.05 and p<0.01, respectively). Increased methylation at position 2 was associated with lower  Increased methylation at position 2 was associated with PNIF at 27H (Figure 5C).
PNIF at 27H (p<0.05). Genotype significantly affected DNA methylation at position 4 only (p<0.05).
Conclusion: While DNA methylation and SNPs in EFNB3 both affect allergic rhinitis symptoms, the effects A) 9- rs = -0.33 B) 15- rs = -0.45 C) 150- re = -0.36
appear to occur at different time points, baseline and post pollen-exposure, respectively. DNA methylation p<0.05 . p<0.001 ° °* . p<0.05
was the only factor found to be associated with nasal airflow post-exposure. Effects of genotype on DNA : ) ] . ) n 6 * . . " 127 . . . *
methylation were noted, but were found to occur at the same site as the SNP, and the most proximal next » All study procedures were approved by the Queen's University and Affiliated Teaching ) . w N
site, and were not associated with effects on symptoms. Hospitals Health Sciences Human Research Ethics Board. Written informed consent was z .t D6 . | ’ ".-,,. :
obtained prior to the performance of any study-specific procedures. CetTL 31 AN -
BaCkg rOund - 38 participants with a positive skin prick test to rye grass and symptoms during the A o . 5 .
preceding two grass seasons, and 8 non-allergic skin test negative controls were % Methylation Pos. 1 % Methylation Pos. 1 % Methylation Pos. 2
L : : : : : : exposed concurrently to 2500-3500 grains/m? rye grass pollen for 3 hours on two Figure 5: Spearman correlations of DNA methylation at position 1 vs. A) TNSS and B
in am_mat!op,_ rhinorr ea,osnee2|(|)19, congestion, qnd aggravgtlon of comorbid asthma. methodology for allergen challenge [6] (Figure 3).
Allergic rhinitis affects 10% - 25% of the population worldwide [1]. - All participants recorded their symptoms on a 0-3 scale at baseline and 30 minute - Genotype significantly affected DNA methylation at position 4 only, while positions 1
* While some genetic associations have been established, genomic DNA sequence intervals. Nasal symptoms included congestion, sneezing, nasal itch, and rhinorrhea, and 2 were not affected (Figure 6).
caljnc?t fully explain v_vhy some_mdmdgals develop allergic disease and others do not, which were added to give the total nasal symptom score (TNSS). Non-nasal symptoms  A) 3744262 B) 3744263
pml:tlng to genef—_ellwwr]cc)nm_ent |n.terahct|ons [2,3]. I y o ain included teary eyes, itchy eyes and itchy throat/palate, which were added together with g 128: _ ~ ) £ 122: I Figure 6: A) Effect of rs3744262
T e emergent fie d of epigenetics nhas I::cegun to play a key "_?c_e In explaining gene- the nasal symptoms to give the total systemic symptom score (TSSS). 2 ol M man® | g and B) rs3744263 on DNA
environment interactions. Epigenetics refers to genomic modifications, such as DNA - Participants also measured their peak nasal inspiratory flow (PNIF), an objective > . || =mac> , |RE methylation at baseline at
methylation, that often lead to changes in gene expression, but do not involve indicator of nasal congestion % ol O G/G % ol # surrounding CpG sites. *p<0.05
changes to the genetic code [4]. DNA methylation occurs when DNA _ - DNA was isolated from lymphocyte-enriched blood samples at baseline, 3H and 27H. £ olEEl] Hil| BE = o L M **p<0.01, **p<0.001 to A/A or C/C.
methyltransferase adds a methyl group to the cytosine residue of a cytosine-guanine S Posl1l Pos2 Pos4 S Pos1l Pos2 Pos4
(CpG) dinUCIeOtide (Figure 1A). The effeCt Of DNA methYIat|On iS genera”y A) 1 CEILING lLEVEL lAIR l SUPPLY l
epigenetic mechanisms such as histone modifications (Figure 1B). o0 2222222222
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A) N g 5 - B) AEX AN i R aa R assa R In this study we found that both DNA methylation and SNPs in EFNB3
n? — n? | “ o WEREY O 3, o 3 e @ ASASAA assaas affect allergic rhinitis symptoms. However, the effects appear to occur at
OJ\N OJ\N ¥ 20Ty NN = 5 R N > e ——— different time points, baseline and post pollen-exposure, respectively.
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§ 2 |9 5| & aasasa asaasa Y not occur at CpG sites that were associated with symptoms, suggesting
SAM = S-adenosyl methionine Unmethylated CpG I . aAAAAAA asaaas U . . that in the case of this gene, genotype and epigenetics exert
Dnmt = DNA methyltransferase ?methylai/ed CpGp V\{ ’? K, 1o/ o AEREAEE SSSSAS Figure 3: A) Diagram, and B) ind g e g r 9 ypP pPIg
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Figure 1: A) Addition of a methyl group to cytosine. B) In general, . R B re B e B e ventilation and participant [3] Miller et al. Am J Respir Crit Care Med 2008; 177(6):567-73.[4] Martino et al. Allergy 2010; 65(1):7-15.
LLl unmethylated DNA and acetylated histones promote loosening of the DNA A ING LEVEL ROOM EXHAUST seating. [5] Jaenisch et al. Nat Genet 2003; 33 Suppl:245-54. [6] Ellis et al. Ann Aller Asth Immun 2013;111(5):323-8.
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