Expanded genetic testing for primary immunodeficiencies:

Findings from a 207-gene next-generation sequencing panel
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RESULTS RESULTS

e Many primary immunodeficiencies (PIDs) e During the studied period, 1631 patients e 368 patients had positive findings (Figure
share overlapping presentations, underwent genetic testing with the 5): e 153 (9%) were heterozygous
complicating the clinical diagnosis 207-gene PID panel. carriers of AR conditions

. . e The average turnaround time from test - 93 likely genetic 0
e Expanded next-generation sequencing averay B © 135 (8%) were heterozygous
. —r requisition to return of results was 16 days. e for variants in genes with AR
panels are valuable in facilitating the . 0 . o
diagnosis of patients with PIDs due to their * The vast majority (947%) of patients had and A inheritance patterns,
ability to test many genes at once variants identified in one or more genes P which the positive finding
- '
. tested (Figure 2). g, 1 ST S
e We developed a 207-gene next-generation e P/LP variants were identified in 23% of Y 109 (7%) had likely genetic
: : : _ . 0
sequencing panel inclusive of copy number patients (n=368) (Figure 2). " diagnoses
variation analysis for the clinical diagnostic e Multiple variants of uncertain significance Figure 5. Clinical context ® 28 patients had results in
testing of patients with PIDs (Figure 1). were identified in most patients (Figure 3). of PILP variants more than one category.
Primary panel (207 genes)
e /4 patients (68% of patients with genetic
R diagnoses) were diagnosed with conditions for
which there are published recommendations for
0 consideration of HSCT (Table 2). Selected case
VVVVVVV studies are shown in Table 3.
NFATS NFKBZ NFKBIA NHEJ] NHP2 NLRC4 NLRP12 NLRP3
e Lo fesn Lo [ | |t | s Figure 2. Tota patients tested by Figure 3. Number of _IFNGR1
PTPRC RAB27A RAC2 RAG1 RAG2 RBCK1 RFX5 RFXANK resu t t e. LRBA LY T MVK NHEJ1 PIK3CD
LR R A S A A e v variants of iknown “LRBA “MVK | NFKB2 | NHEJT ] PIKSCD.
—1———1—1—1—1—1— __PNP_ | PRF1_J PTPRC | RAG1 Jl RFXANK | RMRP
B S oo B mrem o e e e CNVs made up 8% of P/LP variants
identified (Flgu re 4) Lablilzal?ubgzhed recommendations for consideration of HSCT were
P —————— e Of patients with pathogenic findings, 8% dentified for 36 genes.
igure 1. Genes included on the 207-gene Invitae Primary _ _
Immunodeficiency Panel. (31 patients) had pathogenic CNVSs. _
¢ The mOIeCUIar dlagnOSIS WaS dependent CI_?_;:OZL;:L :\/Ii/lleswitg suspected hyper X-Iirc1|ked hyper-IgM \N(;e: PMID:16435016
M ETHODS upon CNV anaIySIS In 8 Cases (Table 1)' ?r.\emri) " I\%yelo}éysp?as?i.csyndrome. Z¥car§i Geoutieres
RNASEHZ2B: Prolonged febrile syndrome 2 (carrier
p.Ala177Thr (het) neutrogenia. ’ | )

o NGS teSting Was performed dsS preViOUSIy _ DiLRf511(|:_: s Hypogammqgl&bulinemia, Severe cc(j)rrfl.bi.ned Yes PMID: 11806989
described,! and variant interpretation was carried A | o aa86CoT (pPro2820Lou) | Hetoromygous bome)  |immunodefciency, !
out based on an expansion of the ACMG CD40LG | Deletion (Exons 2-3) Hemizygous ﬁlgu:eeunttgsgr?itamfecnon’
gu idelines .2 IRAK4 | Deletion (Exons 10-12) Homozygous IFNGR1: Lymphadenopathy Mendelian Yes PMID:16715106

) L ) ] LRBA Partial Deletion (Exon 14) Heterozygous (CH?;:?;)ZT>C frlljysccoel:?:ct:)’cllrt'igc:jisease

e De-identified results of patients tested between April, c.787C>G (p.Leu263Val) | Heterozygous e - — v R
2017 and August, 2018 were reviewed and SH2D1A | Deletion (Entire sequence) | Hemizygous ety | hypogammaglobulinemia | immunodeficiency | |
categorized by variants identified and their SH2DTA | Deletion (Entire sequence) | Hemizygous 3 PlkacD: Pancytopenta Actvated PI3K-delta | Yes PMID:27847301
classifications: XIAP | Deletion (Exons 4-5) Hemizygous ey | hypogammaglobuiinemia, |

XIAP Deletion (Exons 2-5) Hemizygous decrease in B lymphocytes
o Negative: no reportable variants identified RMRP, T positive, B positive, NK | Cartilage-hair Yes PMID:20375313
N o _ | Table 1. Eight cases in which CNV Figure 4. Pathogenic/Likely gﬁggﬁnsl?%ﬁ% Fogig\_/ehS_»CID; Ia_wsymmetric gypolpla_sia-anatuxetic
o Positive: Pathogenic/Likely Pathogenic variants (P/LP) analysis facilitated the molecular Pathogenic variants by variant ety HER thizomelia YSPHASIE SheTHm
. . . di is. type.
o Uncertain: Variants of Unknown Significance (VUS) agnosts ype Table 3. Case studies of six patients with genetic diagnoses in genes
_ _ where treatment with HSCT may be considered.
o Of note, increased risk alleles, such as common NODZ2
alleles associated with Crohn’s disease, were excluded.
e Positive results were further categorized as follows: CO N C L U S I O N S
|1 heterozygous allele in AR | 1 heterozygous allele n a e Expanded next-generation sequencing panels offer an effective tool to aid in the rapid
l\gegf;?fgg;f PILP allele In| gene gene with AR and AD molecular diagnosis of patients with PIDs.
' in XL . . . . . . L

AR pone e e | e farmale e Detection of copy number variations with multigene panels is critical, as CNVs

1 emizygous PILP allee i represented 8% of pathogenic variants identified by our panel.
gene in male

AR qoous PILE aleles e In total, 23% of patients had positive findings, and a likely genetic diagnosis was made in

! heterozygous PILP allele 30% of these cases (7% of total cases). Importantly, 68% of conditions diagnosed are

an in genes

e Clinical actionability of results was estimated based
on published recommendations for treatment with
hematopoietic stem cell transplantation (HSCT).

treatable with HSCT. Of note, the diagnostic yield observed here is likely lower than it
would be in an unselected population of patients with PIDs; individuals with clear
phenotypes may have been tested with single gene assays or targeted panel tests.
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