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Disease e LBSL - Leukoencephalopathy with Brain Stem and Spinal Cord
Involvement and Lactate Elevation
Alternate e Mitochondrial Aspartyl-tRNA Synthetase Deficiency
e DARS2 mutation
Nickname e “Awesome Disease”
Disease e Leukoencephalopathy with brainstem and spinal cord
Description involvement and lactate elevation (LBSL) is a rare

leukodystrophy caused by biallelic mutations in the
DARS2 gene and characterized by progressive ataxia
and spasticity with proprioceptive deficits.
Deterioration of motor skills starts in childhood and
often progresses to loss of independent walking by
adulthood. (KKI)

e LBSL is an ultra-rare, progressive, genetic condition that
is both a mitochondrial disorder (affecting energy to
the cells), and a form of leukodystrophy (affecting the
brain, spinal cord, and nerves).

e First identified in 2004, LBSL is caused by mutations in
the DARS2 gene, which provides the body with
instructions for making an enzyme called mitochondrial
aspartyl-tRNA synthetase. This enzyme is important for
production of proteins in the mitochondria — the
energy factories of our cells, which turn nutrients into
energy. As a result of mutations in DARS2, certain parts
of nervous system do not have sufficient energy to
function properly affecting their function and the
production of myelin.

e LBSL can manifest as infantile onset, early childhood
onset, late childhood onset, and adult onset.
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http://www.curelbsl.org/
https://abcnews.go.com/Health/ellie-challenge-family-hopes-bring-attention-daughters-rare/story?id=45777366
https://www.kennedykrieger.org/patient-care/faculty-staff/amena-smith-fine-md-phd
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Genetics e Gene: DARS2
e Chromosome 1925
e Inheritance: autosomal recessive
e Variants:
e LOVD open database
e C(ClinVar Miner
e dbVar
e NIH Variation Viewer
e dbSNP
Classification e OMIM: 611105
e Gene/locus: 610956
e ORPHA: 137898
e |CD-10-CM (effective October 1, 2023):
e E88.43 — Disorders of Mitochondrial tRNA Synthetases
e GARD: 12652
e UMLS: C1970180
e PHAROS
e MONDO:0012622
e UniProt: Q6P148
e NCBI: 55157
e SNOMED CT: 703537008
e HGNC: 25538
Major Disease e Leukodystrophy/leukoencephalopathy
categories e Mitochondrial disorder
e Genetic disorder (autosomal recessive)
e Rare disease
Comprehensive | e Orphanet
Reviews e GeneReviews
e MedlinePlus
e GARD
e MalaCards
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http://www.curelbsl.org/
https://www.ncbi.nlm.nih.gov/gene/55157
https://www.ncbi.nlm.nih.gov/gtr/genes/55157/
https://www.genome.gov/genetics-glossary/Autosomal-Recessive-Disorder
https://databases.lovd.nl/shared/diseases/00338
https://clinvarminer.genetics.utah.edu/variants-by-condition/Leukoencephalopathy%20with%20brain%20stem%20and%20spinal%20cord%20involvement-high%20lactate%20syndrome
https://www.ncbi.nlm.nih.gov/dbvar?LinkName=gene_dbvar&from_uid=55157
https://www.ncbi.nlm.nih.gov/variation/view/?assm=GCF_000001405.25
https://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?locusId=55157
https://www.omim.org/entry/611105
https://omim.org/entry/610956
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?lng=en&Expert=158065
https://icd.who.int/browse10/2019/en
https://rarediseases.info.nih.gov/diseases/12652/leukoencephalopathy-with-brain-stem-and-spinal-cord-involvement-and-lactate-elevation
https://www.ncbi.nlm.nih.gov/medgen/C1970180
https://pharos.nih.gov/diseases/Leukoencephalopathy%20with%20Brainstem%20and%20Spinal%20Cord%20Involvement%20and%20Lactate%20Elevation
https://monarchinitiative.org/disease/MONDO:0012622
https://www.uniprot.org/uniprot/Q6PI48
https://www.ncbi.nlm.nih.gov/gene/55157
https://www.ncbi.nlm.nih.gov/medgen/370845
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:25538
https://www.orpha.net/consor/cgi-bin/Disease_Search.php?lng=EN&data_id=16739&Disease_Disease_Search_diseaseGroup=dars2&Disease_Disease_Search_diseaseType=Gen&Disease(s)/group%20of%20diseases=Leukoencephalopathy-with-brain-stem-and-spinal-cord-involvement-high-lactate-syndrome&title=Leukoencephalopathy%20with%20brain%20stem%20and%20spinal%20cord%20involvement-high%20lactate%20syndrome&search=Disease_Search_Simple
https://www.ncbi.nlm.nih.gov/books/NBK43417/
https://medlineplus.gov/genetics/condition/leukoencephalopathy-with-brainstem-and-spinal-cord-involvement-and-lactate-elevation/
https://rarediseases.info.nih.gov/diseases/12652/leukoencephalopathy-with-brain-stem-and-spinal-cord-involvement-and-lactate-elevation
https://www.malacards.org/card/leukoencephalopathy_with_brainstem_and_spinal_cord_involvement_and_lactate_elevation
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Umbrella disease Leukodystrophy
organizations e United Leukodystrophy Foundation
Mitochondrial Disorders
e CureARS

e CureMito
e MitoAction
e United Mitochondrial Disease Foundation

Rare Disorders
e NORD — National Organization for Rare Disorders
(USA)
e EURORDIS — Rare Diseases Europe
Referral centers e Kennedy Krieger Institute — (Baltimore, USA)
e Childrens Hospital of Philadelphia —(Philadelphia,
USA)
e Massachusetts General Hospital —(Boston, USA)
e University of Utah —(Salt Lake City, USA)
e Amsterdam University Medical Center - (Amsterdam,
NL)
e GLIA Network Leukodystrophy Centers
Clinical Care Team e United Leukodystrophy — find a physician
e Mitochondrial Care Network
Patient connection | Forums moderated by CurelLBSL staff
forums e |BSL Families (private Facebook group)
e Rare Connect — LBSL Community (archived)
MitoAction mobile app

Patient apps

Patient registry

International LBSL Patient Registry — www.|bslregistry.org

Biobank e Myelin Disorders Biorepository
Research e LBSL Global Research Consortium www.lbslresearch.com
Consortium
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http://www.curelbsl.org/
https://ulf.org/leukodystrophies/leukoencephalopathy-with-brain-stem-and-spinal-cord-involvement-and-lactate-elevation-lbsl/
https://www.curears.org/
https://www.curemito.org/
https://www.mitoaction.org/
https://www.umdf.org/
https://rarediseases.org/rare-diseases/leukoencephalopathy-brain-stem-spinal-cord-involvement-lactate-elevation/
https://rarediseases.org/rare-diseases/leukoencephalopathy-brain-stem-spinal-cord-involvement-lactate-elevation/
https://www.eurordis.org/
https://www.kennedykrieger.org/patient-care/centers-and-programs/center-for-leukodystrophies
https://www.research.chop.edu/leukodystrophy-center-of-excellence
https://www.massgeneral.org/neurology/treatments-and-services/leukodystrophy-clinic#:~:text=The%20Leukodystrophy%20Clinic%20takes%20place,an%20initial%20evaluation%20or%20assessment.
https://medicine.utah.edu/pediatrics/neurology/specialties/leukodystrophy
https://www.vumc.com/departments/center-for-children-with-white-matter-disorders/white-matter-disorders-classification/new-white-matter-disorders/leukoencephalopathy-with-brain-stem-and-spinal-cord-involvement-and-elevated-lactate.htm
https://theglia.org/gliactn/locations
https://ulf.org/resources/find-a-physician/
https://ulf.org/resources/find-a-physician/
https://www.mitoaction.org/diagnosis/mcn/
https://www.facebook.com/groups/1031557970241836
https://www.rareconnect.org/en/community/LBSL
https://www.mitoaction.org/mobile_new/
http://www.lbslregistry.org/
https://www.chop.edu/research/myelin-disorders-biorepository-project
http://www.lbslresearch.com/
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Patient Cure LBSL (formerly A Cure For Ellie)
Advocacy Group e www.curelbsl.org
Social Media #curelbsl #timeismyelin
Instagram  Facebook Twitter YouTube LinkedIn
Patient Forums moderated by Cure LBSL staff
connection e LBSL Families (private Facebook group)
forums e Rare Connect — LBSL Community (13 world languages)
Non-profit A Cure For Ellie (doing business as “Cure LBSL”) is a 501(c)(3)
status organization, with an IRS ruling year of 2013. Donations are tax-
deductible. Tax ID: 46-2829156
e Charity Navigator
e Guidestar
e (CauselQ
Leadership & e Beth McGinn — Executive Director and Founder
Staff e Mike McGinn — Executive Director and Founder
e Melody Kisor — Director of Patient Engagement
Board e https://acureforellie.org/board-of-directors/
Media e Inthe news
Professional e Chan Zuckerberg Initiative - RAO Network
Affiliations e NORD - Platinum Member
e Kennedy Krieger Institute Board of Directors
e GLIA — Global Leukodystrophy Initiative
e COMBINEDBrain
o Milken Institute - TRAIN
e Global Genes Advocacy Alliance members
Fundraising e Network for Good donation site
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http://www.curelbsl.org/
http://www.curelbsl.org/
https://www.instagram.com/acureforellie/?hl=en
https://www.facebook.com/CureLBSL
https://twitter.com/Cure4Ellie/with_replies
https://www.youtube.com/channel/UC6YDBVxugH2fJAbRai5hSGA
https://www.linkedin.com/company/a-cure-for-ellie/?trk=similar-pages
https://www.facebook.com/groups/1031557970241836
https://www.rareconnect.org/en/community/LBSL
https://www.curelbsl.org/tax-information
https://www.curelbsl.org/tax-information
https://www.charitynavigator.org/ein/462829156
https://www.guidestar.org/profile/46-2829156
https://www.causeiq.com/organizations/a-cure-for-ellie,462829156/
https://www.linkedin.com/in/beth-frigola-mcginn-b6539335/
https://www.linkedin.com/in/michael-mcginn-pmp-1321664/
https://www.linkedin.com/in/melodykisor/
https://acureforellie.org/board-of-directors/
https://acureforellie.org/news/
https://chanzuckerberg.com/rao/a-cure-for-ellie/
https://rarediseases.org/organizations/a-cure-for-ellie/
https://www.kennedykrieger.org/stories/news-and-updates/general-news-releases/kennedy-krieger-appointments-five-new-members-its-board-directors
https://theglia.org/
https://combinedbrain.org/
https://milkeninstitute.org/centers/fastercures/building-nonprofit-capacity/train
https://globalgenes.org/about-us/global-advocacy-alliance/
https://acureforellie.networkforgood.com/projects/140629-a-cure-for-ellie
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Research links

e PubMed
e Google Scholar
e Researchgate

Research updates

https://www.curelbsl.org/research

° 2024
° 2023
o 2022
e 2021
e 2020
e 2019

Clinical trials

e United States
e Europe

LBSL Natural History
Study

https://clinicaltrials.gov/ct2/show/NCT03624374

e USA - Dr. Amena Smith Fine - Kennedy Krieger Institute (JHU)
e Netherlands — Dr. Marc Engelen - Amsterdam UMC

e Finland — Dr. Emil Ylikallio - University of Helsinki

e Brazil — Dra. Josiane de Souza - Hospital Pequeno Principe

Current therapies

e “Mito cocktail”
e Rehabilitation medicine and physical therapy

e Nutrition

e Supportive Care
Potential/ emerging | e ASO
therapies e AAV9

e Drug Repurposing

LBSL Patient

e |BSL Patient Protocol Coversheet

Protocols e Head Injury Protocol
LBSL School e School Disability Accommodations
Resources e Thriving in School with LBSL (classroom)

e Teacher Letter
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https://pubmed.ncbi.nlm.nih.gov/?from_uid=55157&linkname=gene_pubmed
https://pubmed.ncbi.nlm.nih.gov/?from_uid=55157&linkname=gene_pubmed
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47&q=leukoencephalopathy+with+brainstem+spinal+cord+involvement&oq=leukoencephalopathy+with+brainstem
https://www.researchgate.net/search/publication?q=%25E2%2580%25A2Leukoencephalopathy%2Bwith%2BBrain%2BStem%2Band%2BSpinal%2BCord%2BInvolvement%2Band%2BLactate%2BElevation
https://www.curelbsl.org/research
https://www.curelbsl.org/s/Kennedy_Krieger_2024.pdf
https://www.curelbsl.org/s/Original-Progress-Report-Fall-2023.pdf
https://www.curelbsl.org/s/Kennedy-Krieger-Insitute-Fall-2022.pdf
https://www.kennedykrieger.org/sites/default/files/library/documents/patient-care/centers-and-programs/center-for-leukodystrophies/LBSL%20Fall%20Research%20updates%202021.pdf
https://www.kennedykrieger.org/sites/default/files/library/documents/patient-care/centers-and-programs/center-for-leukodystrophies/Fall%202020%20update%2010-19-20.pdf
https://www.kennedykrieger.org/sites/default/files/library/documents/patient-care/centers-and-programs/LBSL%20Research%20Update%20To%20Patients%20%20Families%20Sept.%202019_v2_cnm%20AF%20amp%3B%20LAM%20edits_lt%20(2)%20FINAL.pdf
https://clinicaltrials.gov/ct2/results?cond=Leukoencephalopathy+With+Brainstem+and+Spinal+Cord+Involvement+and+Lactate+Elevation&term=&cntry=&state=&city=&dist=
https://www.clinicaltrialsregister.eu/ctr-search/search
https://clinicaltrials.gov/ct2/show/NCT03624374
https://www.kennedykrieger.org/patient-care/faculty-staff/amena-smith-fine-md-phd
https://www.amsterdamumc.org/en/research/researchers/marc-engelen.htm
https://researchportal.helsinki.fi/en/persons/emil-ylikallio
mailto:josiane.souza@hpp.gov.br
https://www.youtube.com/watch?v=R2TlcyD8NvE
https://www.youtube.com/watch?v=ZCnOGh9pWRA
https://www.curelbsl.org/s/LBSL_Patient_Protocol_Coversheet.pdf
https://www.curelbsl.org/s/LBSL-Head-Injury-Protocol-2023-Final.pdf
https://www.curelbsl.org/s/LBSL-Accommodations-PDF.pdf
https://www.curelbsl.org/s/thriving.pdf
https://www.curelbsl.org/s/LBSLTeacherLetter_Fillable.pdf
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2024 LBSL Patient & | “Time is Myelin”
Scientific e www.lbslconference.org
Conference (hybrid)
2023 LBSL Mini Meeting recording
Conference (ULF) Agenda
2022 GLIA Scientific | LBSL & HBSL Workgroup
Meeting
2022 LBSL "Information is Power"
International Patient e English summary and slides
Conference (Hybrid) e Russian interpreter recording
e Portuguese interpreter recording
2020 LBSL “Connection, Collaboration, Cures”
Conference (Virtual) e Agenda
» Videos
2018 LBSL e Summary
Conference (In- e Video: Clinical Discussion of LBSL & trials
person) e Video: Management of Mitochondrial disease and
role of supplements and emergency protocols
e Video: LBSL Research Update
e Video: Genetics 101: LBSL-Specific Mutations
e Video: Nutrition
e Video: Clinical Studies Update
e Video: Overcoming social challenges
e Video: Fundraising to find a cure
e Video: Function and Malfunction of Mitochondria and
tRNA Synthetases
e Video: Advocating for yourself or your child
e Video #6: One Man’s Perspective on Living with LBSL
Conference travel o Cure LBSL foundation: info@curelbsl.org
stipends
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http://www.lbslconference.org/
https://youtu.be/dzLyvVVwC9U?si=Hy-gGCBqC4bozoXv
https://netorgft10788067-my.sharepoint.com/:w:/g/personal/mkisor_curelbsl_org/EZM8rPWZGmtEszY5YYZVugsBgHpOf8otc3CvWQ4MpJY7_w?e=slb7Yk
https://youtu.be/0A02pa4yjK4
https://kennedykrieger.org/patient-care/centers-and-programs/center-for-leukodystrophies/lbsl-updates/2022-lbsl-conference-recap
https://vimeo.com/747804727/1bd29c6b5b
https://vimeo.com/747758240/9418bd29e6
https://www.kennedykrieger.org/sites/default/files/library/LBSL%20Virtual%20Patient%20Conference%20Agenda.pdf
https://vimeo.com/showcase/7785166
https://www.kennedykrieger.org/patient-care/centers-and-programs/center-for-leukodystrophies/lbsl-updates/2018-lbsl-conference-recap
https://www.youtube.com/watch?v=Jt6-OgOCXe8
https://www.youtube.com/watch?v=R2TlcyD8NvE
https://www.youtube.com/watch?v=1pIgX36QQCM
https://www.youtube.com/watch?v=Ic5oc_xAn_k
https://www.youtube.com/watch?v=ZCnOGh9pWRA
https://www.youtube.com/watch?v=WBpg_4YbB1E
https://www.youtube.com/watch?v=fDhjCltSIjw
https://www.youtube.com/watch?v=fDhjCltSIjw
https://www.youtube.com/watch?v=EkiMsSGCC5w
https://www.youtube.com/watch?v=PAdN6kUMEjY
https://www.youtube.com/watch?v=rohO5wMq3mc
mailto:info@curelbsl.org

