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ANNUAL REPORT 2024/2025

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
2024-2025.

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). Our laboratory is an
international referral laboratory for the diagnosis of patients with inherited disorders of folate
and vitamin Bi2 transport and metabolism, and is involved in studying the biochemical and
molecular bases of these diseases.

Highlights:

Some patients with the ¢b/C inborn error of vitamin B, metabolism, associated with pathogenic
variants in the MMACHC gene show a response to very high doses of hydroxocobalamin. We
have shown that these doses far exceed the concentations required to maximize the biochemical
effect in cultured cells from patients. We speculate that the vitamin may be having its effect
through a novel but as yet unknown mechanism.

The c¢blG inborn error of vitamin B> metabolism is associated with pathogenic variants in the
MTR gene, which encodes methionine synthase. Approximately 50 patients with the disorder
have been reported, and 54 potentially causal M7R variants published. We performed next
generation sequencing and copy number variance analysis of MTR on genomic DNA from 29
¢blG patients, including 7 patients that had been previously sequenced with incomplete results.
Some patients were further investigated by RNA sequencing. All patients had been diagnosed
using somatic cell complementation analysis. We identified two potential causal variants in each
of the patients analyzed. 39 different variants were identified, including 24 not previously
described in the published literature.

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. This work
demonstrated that itaconate, a suicide inhibitor of adenosylcobalamin-dependent methylmalonyl-
CoA mutase (MMUT), can be used as to tool to investigate MMUT-dependent propionate




metabolism in cultured cells. It showed that MMUT gates the entry of propionate carbons into
the TCA cycle in cultured fibroblasts. In contrast, colon-derived cells have a quantitatively
significant or exclusive reliance on a f-oxidation-like pathway.

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

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

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

Dr. Gilfix continues his work on an in vifro 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 B> metabolism, specifically cblG and
cbIC 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.

Dr. Gilfix is program director for the Residency Training Program for Medical Biochemistry at
McGill University and as such serves on the Specialty Board for Medical Biochemistry at the
Royal College of Physicans and Surgeons of Canada.

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 served as a Board Member for the Canadian College of Medical Geneticists
providing input on the distinct structure that exists in Quebec for Medical Geneticists.

Dr. Rosenblatt continued to work to establish 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 involved in the grant review process of two major international organizations
(Chan Zuckerberg Intitute and Fondazione Telethon).

Dr. Rosenblatt became a member of a new American Colllege of Medical Genetics (ACMG)
ClinGen MMA and PA Variant Curation Panel (VCEP).

Dr. Rosenblatt was a reviewer of abstacts for the 2025 Annual Meeting of the ACMG.

RESEARCH OPERATING FUNDS

Funding available for research in MUHC-RI accounts (balance from past clinical laboratory
billing) and from the Finestone endowment.

HCU Foundation, PI —2024-2025 Aminoglycosides for the Treatment of Inborn Errors of
Vitamin Biz 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. Mol Genet Metab 141:108111, 2024 ’

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 cblC patients. Mol Genet Metab
142:108345, 2024

Gouda H, Ji Y, Rath S, Watkins D, Rosenblatt D, Mootha V, Jones JW, Banerjee R. Differential
utilization of Bi2-dependent and independent pathways for propionate metabolism in
mammalian cells. J Biol Chem 300:107662, 2024

Quispialaya: KM, Therriault J, Aliaga A, Tissot C, Servaes S, Rahmouni N, Karikari

TK, Benedet AL, Ashton NJ, Macedo AC, Lussier FZ, StevensonJ, Wang Y-

T, Arias JF, Hosseini A, Matsudaira T, Jean-Claude B, Gilfix BM, Zimmer ER Jean-Paul
Soucy J-P, Pascoal TA, Gauthier S, Zetterberg H, Blennow K, Rosa-Neto P Alzheimer's Disease
Neuroimaging Initiative. Plasma phosphorylated taul81 outperforms ['®F] fluorodeoxyglucose
positron emission tomography in the identification of early Alzheimer disease. Eur J Neurol
2024 Dec ;31(12):¢16255. doi: 10.1111/ene.16255. PMID: 39447157.

Sentell ZT, Mougharbel L, Nurcombe ZW, Babayeva S, Henein M, Chu LL, Akpa M, Chung
CF, Riviére JB, Pupavac M, Li R, Rosenblatt DS, Majewski J, Goodyer PR, Torban E, Kitzler
TM. Use of patient-derived cell models for characterization of compound heterozygous
hypomorphic C2CD3 variants in a patient with isolated nephronophthisis. Hum Mol Genet
34:368-380, 2025




Langleben D, Lesenko L, Fox BD, Eintracht S, Foulkes WD, Rosenblatt DS. Ineffectiveness of
sotatercept therapy in a patient with heritable pulmonary arterial hypertension associated with a
previously unreported missense variant in GDF2, the gene for Bone Morphogenic Protein-9.
Chest 167:€37-e39, 2025

ABSTRACTS AND PRESENTATIONS

Zacharias C, Arbabian K, Watkins D, Riviere J-B, Gilfix BM, Ragupathi K, & Rosenblatt DS.
Variant Interpretation in Functionally Defined Patients: Lessons from methionine synthase
deficiency (cblG). ACMG Annual Clinical Genetics Meeting - Toronto. March 12-16, 2024.

Zacharias C, Ragupathi K, Arbabian K, Watkins D, Gilfix BM, & Rosenblatt, DS. Variant
Interpretation is highly dependent on clinical and laboratory pre-analytical input: a cautionary
tale from methionine synthase deficiency (c¢b/G). Garrod Symposium — Ottawa. May 2-4, 2024.

Gilfix BM, Watkins D, Rosenblatt DS. Functional studies in fibroblasts cultured from patients with
inborn errors of vitamin B12 metabolism. American College of Medical Genetics Clinical Meeting
2025, Los Angeles CA March 18-22, 2025

GRADUATE STUDENT SUPERVISED

Negar Kaviani has completed the first year of her MSc studies. Her project is to study the effect
of high dose cobalamin treatment in cell lines from patients with the ¢b/C inborn error of
cobalamin metabolism. She has been awarded a Canada Graduate Scholarships-Master’s (CGS
M) scholarship for her second year of study.




FINANCIAL REPORT-2024/2025

Interest Income (Starting Balance) $134,410.20
Gift/Bequest: Jennifer Hamilton Estate $ 8,111.34
Total Income: $142,521.54
Salary Expenses:

David Watkins $100,926.01

Negar Kaviani $29,142.71

Subtotal $ 130,068.72

Non-salary Expenses:

Cell phones $ 3,319.56

Travel General | $ 6,742.86

Subtotal Non-salary Expenses: $ 10,062.42

Total Expenses $140,131.14
Ending Balance $ 2,390.40
Balance Capitalized on April 30, 2025 $  2,390.42 (posted

May 23, 2025)




