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ACD An ongoing collaboration: The Association for Creatine Deficiencies and the " = “ii.
e 1

oo Clinical Genome resource work together to facilitate variant classification. CmGen
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* Cerebral creatine deficiency syndromes (CCDS) are inborn errors of metabolism characterized by

developmental delay / intellectual disability, lack of speech / few words, seizures, movement C re OJU ﬂ e I N F o

disorder, behavioral problems, and diminished creatine level in the brain (ref. 1). Clinvar
 These disorders are caused by problems with creatine synthesis and transport (Table 1, Figure 1). Variant(s) and general health data
* The creatine synthesis disorders (AGAT deficiency and GAMT deficiency) can be treated with creatine l (25 SLC6AS8 variants, 11 GAMT variants)
supplementation and other dietary modifications. Currently, there is no effective treatment for :
creatine transporter deficiency. | ;". - ,: ClinGen CCDS
* Newborn screening for GAMT deficiency was added to the recommended Uniform Screening Panel °’....°' "..‘ p i . o Variant Curation
for newborns in the USA in January 2023. o % o % GenomeconneCt Expert Panel
Sennn e “ The ClinGen Patient Portal
Table 1. Cerebral Creatine Deficiency Syndromes Fig 1. Creatine synthesis and transport | 77 77 A Y

Variant(s) and general health data

Classification of variants

Disease entity Inheritance | (2 SLC6A8 variants, 2 GAMT variants)

CATM arginine:glycyine AR glycine arginine (27 SLC6A8, 13 GAMT)
" t ; AGAT l( . ornithine Other >OUrCes f)f data using publicly available data
amidinotransierase suanidinoacetate from patients with CCDS
(AGAT) deficiency — SAMe Al Path >
. .

GAMT guanidinoacetate AR GAMTl » SAH Source SLC6AS GAMT anj B;ﬁ;:fé) )

methyltransferase creatine CreatinelNFO 6P, 5LP,13VUS,1B 7P, 2LP, 2 VUS variants were

(GAMT) deficiency _ lcreatme Hransporter Other > 1VUS, 1B submitted to ClinVar
SLC6A8  creatine transporter XI Bra:jm, :‘USC.IG'

deficiency (CTD) and other tissues  As classification of variants other than pathogenic or benign could be further informed by

additional case level data, a list of these variants was sent to the CreatinelINFO registry coordinator.
e Participants were contacted, under an IRB-approved protocol, to request additional information
(Table 2) that could further inform the variant classification.

* Accurate classification of the pathogenicity of genetic variants is critical for the timely diagnosis of

patients and testing for family members. Table 2. Additional data requested from CreatinelNFO participants
* This effort aims to accumulate published and unpublished case level data on variants in the genes Data requested™ Criteria that require this data
involved in the CCDS to provide informative variant classifications to be shared in public databases. Pre-treatment creatine and guanidinoacetate levels; brain PP4 (all), PS4 (SLC6AS8)
* To do this, the ClinGen CCDS VCEP (ref 2) obtained a list of variants in the CCDS genes, classified them magnetic resonance spectroscopy results;
using publicly available data, submitted variants with pathogenic or benign classifications to ClinVar, enzyme/transporter activity in fibroblasts
and req.uesjced. cj,ase-level data frme the participating registries for variants classified as variants of Parental genetic testing results PM3 (GATM, GAMT): PS2/PM6
uncertain significance (VUS) or likely pathogenic (LP). Affected family member clinical, biochemical, MRS, and PP1 (SLC6AS8)
genetic testing data

*To avoid double counting evidence, participants were also asked if they knew if their data had been

The ClinGen CCDS Variant Curation Expert Panel (VCEP) published and, if so, to provide the reference.
* Has specified the general ACMG/AMP variant interpretation guidelines for classification of variants in

the three genes involved in CCDS (GATM, GAMT, and SLC6AS8) (ref 2).
 Has submitted 248 variant classifications to ClinGen’s public Evidence Repository and to ClinVar as _
part of an FDA-approved genomic database to date. Table 3. Impact on variant classification of CreatinelNFO data received to date (n=6 probands)

Variant Initial classification Updated classification

The Association for Creatine Deficiencies (ACD
. A patient ad - otion that ( t) PR ith CCDS (https:// finein / SLC6A8 ¢.342G>C VUS Likely pathogenic
patient advocacy c?rganlza |o.n a suppgr s. amilies wi | (https://crea |ne|r.1 o.org/ ). (0.GIn114His)  PM2_Supp., PP3 P4 Str, PM6, PM2 Subp., PP3
 The ACD partners with the National Organization for Rare Disorders (NORD) to provide an IRB- . .
approved, patient- and caregiver-reported registry, CreatinelNFO. SLCOAS  ¢.1370T>A I\D/I\l/IJZSS I|;:>Iz(le;¥ p:“;:;“:)%/lez“;‘:
 Patients with any of the three CCDS diagnoses, worldwide, can participate in the CreatineINFO (p.lle457Asn) —>HPP: =t TR, PHLC_SUPP:
registry. GAMT c.1A>G VUS VUS
(p.Met1?) PVS1_Mod., PM2_Supp. PVS1_Mod., PP4, PM2_Supp.
GenomeConnect
. . . . . L . . GAMT ¢.233T>A Likely pathogenic LP
* Aregistry that is part of ClinGen, allows patients and patient registries to share their genetic and (b Val78GIu)! PP4_S}c/r.,pPM3, P%?)’ PM2. Supp. PP4 Str., PM3, PP3, PM2 SUpp.
health information with ClinVar. GenomeConnect does not re-classify variants. The variant
classification provided by the testing lab is the classification submitted to ClinVar GAMT  ¢.328G>T Likely pathogenic LP
(https://www.clinicaIgenome.org/genomeconnect/ ) (p.VaIllOPhe) PP4 Str.,, PP3, PS3_Supp., PM2_Supp., PM3_Supp. PP4_Str.,, PP3, PS3_Supp., PM2_Supp., PM3_Supp.
GAMT  ¢c.505T>C Likely pathogenic Pathogenic
(p.Cy5169Arg)2 PM3, PP4, PM2_Supp., PM5_Supp. PM3_Str.,, PP4_Mod., PM2_ Supp., PM5_Supp.
We are very grateful to the participants of the CreatinelNFO registry and GenomeConnect, and their 1 Data already published; 2 Data from two probands from CreatinelNFO; Bold = Changed classification or code

families, for sharing their data. We thank the NHGRI for funding this project (Grant # U24HG009650,
U24HG006834). Thank you also to the ClinGen community, including the ClinGen Sequence Variant

Interpretation Working Group and ClinGen Stanford Informatics team for their support. By partnering with the ACD’s patient registry (CreatinelNFO) and ClinGen’s GenomeConnect, to

accumulate unpublished case-level data, the ClinGen CCDS VCEP hopes to be able to further inform
the classification of variants in the three genes involved with CCDS (GATM, GAMT, SLC6AS8).
* Only recently did we begin to request additional data from CreatinelNFO participants. We have
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