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ABSTRACT RESULTS

METHODS

FUTURE DIRECTIONS

The three missense mutations found in the data are listed with their 

dbSNP rsID, known pathogenicity (from the ClinVar database), and 

known published associated diseases. SNP 3796:A>G is found 

more frequently in control as compared to active EoE subjects (the 

frequency comparison is not statistically significant between 

inactive EoE and control). 9698:T>C is found more often in active 

EoE compared to control. 14798:T>C is found more frequently in 

both EoE groups compared to control. 

Figure 2. Principal component biplots of subjects labeled by demographic data and EoE StatusIntroduction: Eosinophilic esophagitis (EoE) is a debilitating allergic inflammatory disease 

characterized by the prevalence of eosinophils in the esophagus, causing swallowing difficulty, 

inflammation, and heartburn among other complications. Notably, it has been shown that EoE patients 

have increased numbers of mtDNA copies. However, it is unclear whether this increase in copy 

numbers is accompanied with changes in the sequence, nor is it known if subjects with ongoing EoE 

(Active) have any mitochondrial genetic differences from those with abated EoE (Inactive). 

Methods: Mitochondrial DNA from 59 subjects (Table 1) were sequenced from clinical biopsies. 

Subsequently, a software pipeline (Figure 1) was used to pre-process the reads from each sample, 

align them to the genome, detect variants within them, and determine the differential representation of 

variants across sample groups. 

Results: The PCA biplot of the subjects in the dataset does not show population stratification based 

on demographic variables or EoE status (Figure 2), suggesting that a relatively small number of 

variants distinguish the EoE groups and that – in addition to a high number of missing demographics 

data – our regression-based association tests at this time need not regress demographic variables.

Compared to controls, the active and inactive EoE groups have 13 (8 enriched, 5 depleted) and 4 (1 

enriched, 3 depleted) variants in known mitochondrial loci, respectively, that are differentially 

represented (p < 0.05) in each respective group (Figure 3). Surprisingly, active and inactive EoE 

subjects only share differentially represented variants in 2 locations - 4703:T>C and 14798:T>C - with 

the former being more enriched in the control group compared to both EoE groups, and the latter 

being more enriched in the EoE groups. 

While most variants are either synonymous or non-coding transcripts, several missense variants were 

found. Notably, the variant 14798:T>C - shared between active and inactive EoE and enriched 

compared to the control group - is a missense variant. In addition to the shared variants, the active 

EoE group is also enriched for variant 9055:G>A. These variants and their pathogenicity have been 

described in previous publications (Table 2), but to date, our data is the first to link it to EoE.

Conclusions: The variants found in this study provide preliminary evidence that there is mitochondrial 

sequence variation between non-EoE groups and groups with active or inactive EoE. The published 

and established clinical significance of the variants may suggest a mechanistic link between the genes 

affected and the activity of the mitochondria under the different states of EoE. 

Figure 3. Representation of mtDNA variants in active and inactive EoE subjects compared to the control 

group

Table 2. Pathogenicity and clinical associations of 

missense mutations found in the data

o The existence and prevalence of the SNPs found in this dataset can 

be validated using more direct methods such as PCR to verify their 

enrichment or depletion in the different EoE groups.

o The activity of the protein products affected by the SNPs’ loci can be 

assessed with functional assays to infer causal links between the 

mutations and EoE.

o Serum mtDNA should also be sequenced to both verify the 

existence of the SNPs in this dataset in circulating mtDNA and to 

potentially discover novel non-invasive biomarkers for EoE activity.

o For future studies to discover mtDNA SNPs, larger sample sizes 

would be necessary for increased statistical power in order to unveil 

more variants that may be important.

o Demographic diversity may also play an important role in the link 

between mtDNA variants and EoE status. More racial and ethnic 

diversity in the dataset could allow for more complex models for 

association tests that would elucidate variants specific to different 

intersections of race, ethnicity, and EoE status.

o With a larger sample size, more diverse cohort, and less 

missingness from the data, more sophisticated measurements of the 

variants can be calculated. Particularly, linkage disequilibrium 

between variants that may be unveiled with larger sample sizes and 

paired studies of subjects whose EoE activity change from active to 

inactive (or vice versa) to see whether the change in EoE activity 

also brings about a significant change in mtDNA sequence.

o Despite the limitations, however, the existing data at our disposal 

provides a novel look into the association between mtDNA variants 

and EoE activity, as well as a working and scalable analysis pipeline 

to do so.

Table 1. Demographics of subjects in the dataset

Figure 1. Schematic of the bioinformatic pipeline used to process the dataset

Scatter plot with log odds ratios of Haldane-corrected (plus pseudocount of 0.5) statistically significant variant frequencies in active and 

inactive EoE, compared to frequencies found in the control group plotted against the locations of the mitochondrial chromosome. Shapes 

distinguish the mutational consequence (missense, non-coding transcript, or synonymous), outline colors distinguish whether the logOR 

value is for a variant found in active or inactive EoE compared to frequency in control group. Shape color notes the mitochondrial locus in 

which the variant is located
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Principal component biplots derived from each subject’s variants show the degree of population stratification of the 59 subjects. The plots 

are labeled by: (A) Age (B) Sex (C) Race, and (D) EoE Status.
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