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ANNUAL REPORT 2023/2024

Established in 1988, The Hess B. and Diane Finestone Laboratory in Memory of Jacob and
Jenny Finestone commemorated the eightieth birthday of Mr. Hess B. Finestone. Mr. Finestone
established a permanent endowment at McGill University devoted to the advancement of the
field of medical genetics. These are the specific objectives of the endowment: to fund research
projects related to the field of medical genetics; to fund trainees in the field of medical genetics;
and, to publicize the field of medical genetics through the support of special lectures, visiting
professorships and other appropriate means. Dr. David S. Rosenblatt has been Director of the
laboratory since its inception, and this annual report describes the activity of this laboratory for
2023-2024.

RESEARCH

The Hess B. and Diane Finestone Laboratory in Memory of Jacob and Jenny Finestone is located
in the Research Institute of the McGill University Health Centre (MUHC). The MUHC is an
international referral laboratory for the diagnosis of patients with inherited disorders of folate
and vitamin Bai2 transport and metabolism, and is involved in studying the biochemical and
molecular bases of these diseases.

Highlights:

We have examined the importance of preanalytical information on variant interpretation. DNA
was extracted from 29 fibroblast lines derived from patients with a diagnosis of methionine
synthase deficiency (cblG) defined by somatic cell complementation. The DNA was sent to a
commercial clinical laboratory for sequencing of the MTR gene in the same way that a clinical
sample would be analyzed. Following the issuing of the initial reports, interpretation was
reviewed given the additional information that a diagnosis had been made by somatic cell
complementation on all of the patients. Reinterpretation of the results given the additional pre-
analytical input resulted in a change of classification for 13 alleles. The variant reinterpretations
included change of a likely benign variant to a variant of uncertain significance (1 allele), a
variant of uncertain significance to likely pathogenic (5 alleles), likely pathogenic to pathogenic
(4 alleles) and variant of uncertain significance to pathogenic (3 alleles). This showed that pre-
analytic input is extremely important for variant interpretation. This will become critically
important as reliance on sequence analysis becomes more prevalent. This reinforces the need for
supplementary clinical date and laboratory tests to allow for the correct diagnosis, particularly in
rare inherited metabolic disease.

We continued to use genome and RNA sequencing to identify potential causal variants in
patients with undiagnosed inborn errors of vitamin Bi» metabolism following somatic cell
studies.




We have previously demonstrated that established cell lines derived from melanomas had a
higher frequency of increased methylation of the MMACHC promotor and decreased expression
of MMACHC, the gene responsible for the cbIC inborn error of vitamin B> metabolism, than
lines derived from other types of tumours. We showed that despite this, most of these cell lines
were not auxotrophic for methionine and could grow on tissue culture medium in which
homocysteine replaced methionine.

We continue a longstanding collaboration with Dr. Jean-Louis Gueant at the University of
Lorraine in France on epimutations in patients with the cblC inborn error of cobalamin
metabolism.

We collaborated with Dr. William Craigen at Baylor College of Medicine on investigations on a
patient from the NIH Undiagnosed Disease Network. This patient has a disorder of glycosylation
(fucokinase deficiency) but also abnormalities in vitamin Bi> metabolism. We have shown that
the patient has a pathogenic variant in HCFC1.

Collaborations continue with groups at the NIH (Dr. Charles Venditti) and at Baylor College of
Medicine (Ross Poché) on mouse and zebra fish models of inborn errors of cobalamin
metabolism. Our laboratory provides specialized assays for vitamin Bi2 function in cell lines
derived from mice with defects in the pathway.

With Professor Ruma Banerjee in the Department of Biological Chemistry of the University of
Michigan, we collaborated on a study examining the utilization of propionate metabolic
pathways in cell lines derived from colon epithelium versus skin fibroblasts

Dr. Gilfix is working on an in vitro model to study the effects of aminoglycoside antibiotics and
several other compounds on certain classes of detrimental mutations (stop mutatons) in genes
associated two inborn errors of vitamin B1> metabolism, specifically cblG and cblIC disease. This
is with the view to develop possible treatments for a number of inborn errors. These compounds
are readily available and in some cases have been approved for other indications. He has
received a grant form the Homocystinuria (HCU) Foundation to support this work.

Other Activities:

Dr. Gilfix participates in an ongoing provincial pilot progamme evaluating the effectiveness of
sequencing of mutations in thyroid nodules to determine whether or not the nodules are
cancerous and necessitate surgical removal.

Both Dr. Gilfix and Dr. Rosenblatt participate in the resident and student teaching programme in
Medical Biochemistry (Department of Medicine) and Medical Genetics (Department of Human
Genetics).

Dr. Rosenblatt chaired a committee to established funding priorities in the area of rare disease for
the D2R grant headed by Professors Philippe Gros and Mark Lathrop at McGill.




Dr. Rosenblatt was invited to be a reviewer for the Chan Zuckerberg Initiative Rare as One
Network Cycle 3 RFA.

RESEARCH OPERATING FUNDS

CIHR Operating Grant, Pl — 2016-2019: This grant is for the use of next generation sequencing
to discover disorders of vitamin B12 metabolism. Funding Extension until March 2024

NIH, Co-Investigator-2019-2024: Ronin (Thap11) in Neural Crest Development. Pl is Ross
Poché, Baylor College of Medicine

HCU Foundation, P1 — 2024-2025 Aminoglycosides for the Treatment of Inborn Errors of
Vitamin B1> Metabolism. (Gilfix)

ORIGINAL PUBLICATIONS

Bauer WG, Watkins D, Zacharias C, Gilfix BM, & Rosenblatt DS. Growth requirement for
methionine in human melanoma-derived cell lines with different levels of MMACHC expression
and methylation. Molecular Genetics and Metabolism 2024;141:108111.

Demaret T, Bédard K, Soucy JF, Watkins D, Allard P, Levtova A, O’Brien A, Brunel-Guitton C,
Rosenblatt DS, Mitchell GA. The MMACHC variant ¢.158T>C: mild clinical and biochemical
phenotypes and marked hydroxocobalamin response in cbIC patients. Molecular Genetics and
Metabolism 2024; 142:108345.

ABSTRACTS AND PRESENTATIONS

David Watkins, William J. Craigen, Monika Weisz-Hubshman, Lindsay Burrage, Caitlin
Zacharias, Brian M. Gilfix, David S. Rosenblatt. The value of functional studies and whole
genome sequencing in explaining the phenotype in of a patient with two rare genetic diseases.
Garrod Symposium — Quebec City. May 4-6, 2023

Caitlin Zacharias, Krithika Ragupathi, Kyana Arbabian, David Watkins, Jean-Baptiste Riviere,
Brian M. Gilfix, David S Rosenblatt. Variant Interpretation in Functionally Defined Patients:
Lessons from methionine synthase deficiency (cblG). ACMG Annual Clinical Genetics Meeting -
Toronto. March 12-16, 2024.

David S. Rosenblatt. Variant Interpretation in Functionally Defined Patients: Lessons from
methionine synthase deficiency (cblG)” Académie Natrionale de Médecine: Séance des membres
étanger de la division des sciences biologique et pharmaceutics. —Paris March 27, 2024 (Given
virtually)




Caitlin Zacharias, Krithika Ragupathi, Kyana Arbabian, David Watkins, Brian M. Gilfix, David
S. Rosenblatt. Variant Interpretation is highly dependent on clinical and laboratory pre-analytical
input: a cautionary tale from methionine synthase deficiency (cblG). Garrod Symposium —
Ottawa. May 2-4, 2024.

GRADUATE STUDENT SUPERVISED

Negar Kaviani volunteered in the labotatory in 2024 prior to her beginning graduate studies in
the Department of Human Genetics starting May 2024. Her project will study the effect of high
dose cobalamin treatment in cell lines from patients with the cblC inborn error of cobalamin
metabolism.




FINANCIAL REPORT-2023/2024

Interest Income (Starting Balance)

Salary Expenses:

David Watkins

Subtotal

Non-salary Expenses:

Cell phones

Computer Equipment

Travel General

Subtotal Non-salary Expenses:

Total Expenses

Ending Balance

Balance Capitalized on April 30, 2024

$132,706.12
$92,431.13
$92,431.13
$ 518.19
$ 319.40
$5,272.72
$ 6,110.31
$98,541.44
$ 34,164.68
$ 34,164.68




