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° Variants with a Combined Annotation

Table 1 01 CADD Score< 15 tl)hzr;e:g?;gee[;l;tlijc;r;éCADD)scoreofless LimitationSlCha"enges
Introduction/Scientific Premise ' - Carrier status for variants in AR genes not reported as this study is focused on
02 vusin3-UTRand5-UTR A couples.
* “An ounce of prevention is worth a pound of cure” - | « Technical Challenges
+ Advances in genome sequencing methods have completely revolutionized our 03 Sremmgesor o hameygoes i he Gename Aggregaton — Certain diseases (SMA, hemoglobinopathies, Fragile X syndrome, congenital
approach to diagnosis in children with suspected genetic neurological et e e e adrenal hyperplasia, Gaucher’s disease) pose technical challenges with NGS
disorders. | | | 04 Conionorlielbenionin and require alternative methods (Chen et al., 2020). |
* We have entered the era of genetic therapies — but very expensive — Current next generation sequencing (NGS) does not pick up expansion repeats
No OMIM description ® Variants without an OMIM disorder (will not detect Fragile X syndrome >200 CGG repeats) (Beauchamp et al.,
Background 05 description were excluded. 201 8) NeW tOOIS Ilke “EX . ”
. pansion Hunter”.
» Preconception carrier screening has evolved over the last fifty years from a Results — Mitochondrial DNA requires deep sequencing to determine heteroplasmy.
;I:r?é?s-genes in high-risk ethnic groups to pan-ethnic screening using large gene + 17 couples would receive counseling based on carrier screening (Table 2) - St.ructgral variants (copy number changes, translocations, mosaicism) may be
. . . . . » 19 genes were identified with pathogenic or likely-pathogenic variants misse
* The American College of Medical Genetics has recommended including 133 ec - - - -
i kl 1 to aut J | el AII? 4 X linked disord EUding | * In 13 couples both parents were carriers and at risk for transmitting an AR — Difficult to interpret non-coding variants in WGS.
genes linked to autosomal recessive (AR) and X-linked disorders in panels disorder _ Difficult to differentiate pseudogenes.

offered to anyone in the general population who is pregnant or considering a

future pregnancy (Gregg et al., 2021). * 4 females were at risk for transmitting an X-linked disorder

* Disorders include intellectual disability (TMCO1, L1CAM, HEXA, SMS, GALC,
Goals TAF8, GEMINS), skeletal problems (COL27A1, SMS, CYP27B1), degenerative
conditions (HEXA, GALC), peripheral neuropathy (PDK3), eye conditions
(ABCA4), deafness (OTOA), endocrine (SLC5AS), skin conditions (LAMAS3),

« Determining which variants to report by phenotype; Disease severity?
* Not reporting back VUS or residual risk — important in counseling couples
« May not have a good genotype-phenotype correlation for all variants

* The goal of this study is to access the feasibility of using next * Does reporting on over 6,335 disorders create too large a burden on a couple?

gene:'atlon sequencing in guiding preconception screening for kidney disorders (OCRL), ciliary dyskinesias (DNAH11). Conclusions
couples planning to have a child and to create a workflow for identifying AR . . . . .
P S panning . . . ying Table 2 * It is feasible to use WGS technologies to develop a pre-conception genetic test for
and X-linked disorders without constraints of a predetermined gene panel. . . . .
Couple Mode of guiding couples who are contemplating having a child.
Research Design e Disorder S E— « Special tools may have to be developed for conditions caused by technically
. _ _ 1 TMCO1 Cerebro-facio-thoracic dysplasia AR No i i i i i i
» Enroliment: Families (trios) were enrolled in a research study approved by the challenging classes of mutations (including iragile X and other repeat expansion
Western Institutional Review Board (WIRB orotocol #20120789 2 COL27A1 Steel syndrome AR No disorders, SMA, deletions/insertions, and others).
esie stitutiona eview boa ( protoco ) 2 L1CAM L1 syndrome X-linked Yes e : : : : :
» Additional studies are required to determine the emotional impact on couples of
3 HEXA Tay-Sachs disease AR Yes . e . . .
 Patient cohort: Retrospective analysis of deidentified whole exome (WES) and A PDK3 Charcot-Marie-Tooth disease X-linked No recgl\éllng LeSUIttS of elxttremelytrare _cobr;dltlonstand dls(cj)rd?rs with a dm'ld phenotype,
whole genome sequence (WGS) data of 150 couples, derived from previously 5 ABCA4 Saiiral dlyE ey carh enest, cavEe AR No \d/a?a © pt.eno ype, 1ate Onset, variable penetrance, deainess, and sex
enrolled trios. For the purpose of this study, the child was excluded and the 6 SMS Snyder-Robinson syndrome linced o . C%Srr]r:elﬂﬁéogf. souples should begin before testing, should include a thorough
parental genomic data was analyzed. 7 OTOA Deafness AR No _ , T _ . _ , ,
. discussion of the limitations of testing, and review reproductive options available to
8 GALC Krabbe disease AR No
Detalled MethOdS 9 SLC5A5 Thyroid dyshormonogenesis 1 AR No the COUp'G.
* We used the VarSeq software (Golden Helix, Inc) to generate gene variant 10 TNFRSF13B Common variable immunodeficiency (CVID) AR No References
annotation files. L e Deafness A 13 Beauchamp, K. A., Muzzey, D., Wong, K. K., Hogan, G. J., Karimi, K., Candille, S. |., Mehta, N., Mar-Heyming,
* We combined the variant call format (VCF) files from the female and male 12 LAMA3 Epidermolysis bullosa AR No R., Kaseniit, K. E., Kang, H. P, Evans, E. A., Goldberg, J. D., Lazarin, G. A., & Haque, |. S. (2018). Systematic
parents to generate data for a “synthetic proband”. Data from this trio was 12 OTOA Deafness AR No deS|gp and comparison of expandeq carrier screening panels. Qenetlcs in megllcme : official journal of the
. : : L . American College of Medical Genetics, 20(1), 55-63. https://doi.org/10.1038/gim.2017.69
analyzed using our standard trio template in VarSeq,. 13 CYP2781 Vitamin D-dependent rickets AR Yes
 Variant filtering was done as described in table 1. 14 OCRL Dent disease-2 X-linked No Chen, X., Sanchis-Juan, A., French, C.E. et al. Spinal muscular atrophy diagnosis and carrier screening from
e This generated variants for autosomal recessive and x-linked disorders that were imp:f;r:nie\;?:;r:;t;j;:o:::;;:;hhiivj:yr;?;:trion genome sequencing data. Genet Med 22, 945-953 (2020). https://doi.org/10.1038/s41436-020-0754-0
manually reviewed. 15 TAF8 and brain atrophy (NEDMLHB) AR No Gregg, A.R., Aarabi, M., Klugman, S. et al. Screening for autosomal recessive and X-linked conditions during
Neurodevelopmental disorder with cerebellar atrophy pregnancy and preconception: a practice resource of the American College of Medical Genetics and Genomics
16 GEMINS and motor dysfunction (NEDCAM) AR No (ACMG). Genet Med 23, 1793-1806 (2021). https://doi.org/10.1038/s41436-021-01203-z
17 DNAH11 Primary ciliary dyskinesia-7 (CILD7) AR No
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