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Background

Many complex German Shepherd Dog (GSD) conditions, such as exocrine pancreatic
insufficiency (EPIl) and megaesophagus, are polygenic and potentially driven by structural
rearrangements. While historical canine genetics relied heavily on short-read sequencing
(like lllumina), these technologies struggle with such complex regions of the genome.
Because short-read sequencing cuts DNA into tiny fragments, it can miss massive
structural variations, like inversions, duplications, or novel insertions, as the fragments
cannot span the edges of the mutation. Using Oxford Nanopore Technologies (ONT) for
long-read whole genome sequencing (WGS) is a powerful approach to overcome this
limitation. A single long read can span an entire repeat or rearranged region and anchor
into the unique DNA on either side, revealing exactly how many copies of a gene exist
and in what orientation.

Objective

Here, we propose to generate long-read whole genome sequences for six genetically
diverse GSDs, including individuals affected with EPI, megaesophagus, and pannus.
These genomes will be made publicly available by depositing the sequences into the
Sequence Read Archive (SRA), thereby creating a valuable resource for the canine
genetics community. Ultimately, these data will reveal the structural and genomic
variation present within German Shepherd Dogs, helping researchers utilize association
studies to pinpoint potentially causal variants within identified regions of interest.

Budget Justification
One year of support requested

Salary
Principle Investigator, Dr. Leigh Anne Clark, no salary requested. Dr. Clark will

supervise a graduate student in all aspects of the work proposed, as needed.

Graduate student, Thais Fontenelle. 8% effort, one month of salary requested. Thais is
a graduate student who will conduct this work, including sample collection and
preparation, and genome assembly, under the supervision of Dr. Clark. Her salary is
currently $35,706.

Fringe benefits




Fringe benefits were calculated at 4% for graduate student’s salary. This is the fringe
benefit rate at the University of Georgia for the 2026-2027 fiscal year.

Oxford Nanopore sequencing performed at the UCSC Sequencing Technology Center

DNA preparation and quality control for the 1st sample 1@ $626.00

DNA preparation and quality control for the next 5 samples 5@ $ 156.50
($782.50)

ONT Ligation Library Prep & Sequencing - 1st sample 1@ $2,817.00

ONT Ligation Library Prep & Sequencing for the next 5 samples 5@ $2,191.00
($10,955)

Total requested: $15,180.50

Indirects 8%
8% indirects, following the club policy



