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Abstract Go to:

m AUyh . A )
Familial hypercholesterolemia (FH) 1s a heritable condition of severely elevated LDL cholesterol, caused
_ ;'é'_'_' %ﬁ:l 2 |\ . H# FEﬁ @’E'ﬁ %,‘J predominantly by autosomal codominant mutations in the LDL receptor gene (LDLR). In providing a
m S, m

~ ~ molecular diagnosis for FH, the current procedure often includes targeted next-generation sequencing

- lj _ 07 - 0)7/ 70} I/ﬂ-/’ (NGS) panels for the detection of small-scale DNA variants, followed by multiplex ligation-dependent
probe amplification (MLPA) in LDLR for the detection of whole-exon copy number variants (CNVs). The
latter 15 essential because ~10% of FH cases are attributed to CNVs n LDLR; accounting for them
decreases false negative findings. Here, we determined the potential of replacing MLPA with bioinformatic
analysis applied to NGS data, which uses depth-of-coverage analysis as its principal method to identify
whole-exon CNV events. In analysis of 388 FH patient samples, there was 100% concordance m LDLR
CNV detection between these two methods: 38 reported CNVs 1dentified by MLPA were also successfully
detected by our NGS method, while 350 samples negative for CNVs by MLPA were also negative by NGS.
This result suggests that MLPA can be removed from the routine diagnostic screening for FH, significantly
reducing associated costs, resources, and analvsis ime, while promoting more widespread assessment of

this important class of mutations across diagnostic laboratories.
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for fhe wae of @ pacticular procedare of test, wisether or 2ot it in confermance with this sandand, They abo are sdvised e tée nctice of the dale sy particular

rtandart] was adepied, and % consscer other nddevast madical and sctentfic spformation that becomes avatkibie after Siat dato, It 2w wosld be pradent tn

conmider whither inelloctual property imerests sy revirkct The performance of certain teits and other peocediures.
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Purpose; Copy-number analyss to detect disease-coming bosses
end galns across the geosene & secommended foo the evabsation of
individuzly with neuraderedopmental dsarden andlar multipk
congenital emomalles, as well as for fetuses with ul

Results: This update Introdaces a quastitative, evidence besed

scoring i the i fom of the five.
uu damﬁmnnn system vidd) ued in sequence variant
and the evidence

sboormalities. In the decade that this analyss has been in

clinxal we, tremendoss srides have been mude in
understanding the effects of copy-oumber variants (CNVa) in both
affected indrviduals and the gensral population. However, con.

ik lticatas F 4 Wakiak. i e potestial amplications
for a particular individual.

tm:hmon These professional standards will guide the
CNVa and

tened beoad implementation of array aad sext
sequencing-based tochmologice will expand the types of CNVs
encountered = the ciimacal settng, a5 well as sur understanding of
thaeir dmpect oo human bealth.

Methods: To assist dinical leboratories (n the dassification and
reporting of CNV, irrespective of the technology used to identity
them, the American College of Medical Genetics and Genomics has
deveoped the following peofe rds

with the National Institutes of Heolth (NIH)-funded Cimscal
Genoree Rewourse (ClinGen) project,

INTRODUCTION
Genome-wide assessment of copy-number vasiants (CNVs),

and mmprmq across clinical lsboratorles. Y

Genetics in Medine {200) 22206257 hapedoiceg 101036601 B6
015-0686-8

Keywords: copy-number vastnt interpeetations claasification;
ONY; sciring metrc
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ST %E
v CNVHIA—=N—SwITUTWRELF ClinGen Gene Dosage Sensitivity 2019-12-17, NCBI
_o%ELE, 7]

v ﬂj(‘—iwjbfb\éiﬁ{Z:?@Fﬁ% Current Sample: RD-CRExome-19 - CNV State
RBZE (\JTORERE) ]

Het Deletion

CNVOEGHRT

v A== IUTWREEFE

RefSeq Genes 105 Interim v1, NCBI

LRE 'i'ﬁ'ii'ﬂi"i'ﬁ'ii"i"i[h
SHH
-‘ {H~-i--~-i-~-|]'--~-|

CNVCtTmREZ B Eh
L& 2]
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CNVF=T T )T—2aY 3217 kims

ACGMG Sample CNY Classifier for NA24385—TwistWE v1-200826_A00726_0163_AHNKJCDRXX

Gene List Critical Gene Lizst Scored Gene  Scored Gene Transcript Scored Gene Impact Score Additional Score Tatal Score Claszification Criteria
IKBKG IKBKG IKBKG MM_003639.4 09 Q 09 Likely Pathogenic  2E:0.9 Both b...

F& F& F& MNM_000132.4 -0.6 Q -0.6 VUS 2B:0 The cnv ...

Fg H2AB1 F& F& MM_000132.4 0 Q Q VUS 2B:0Thecnv ..
F& F& F& MNM_000132.4 -0.6 Q -0.6 VUS 2B:0 The cnv ...
TMLHE 7 7 7 7 -1 -1 Benign  14:0 The CM...

NU7> MYS1R— RTFHEiZ TGS
Genes (1) Previous CNVs (0) Annotations (2)

ISCN: GRCh 37 Xpl11.4 (X:41712368-41712480)x1
Type: Het Deletion (113bp)
Genes (1) CASK

N - B CNVF—J)L EDOECNVIZ(E, sHifEROZFE
C,;SK ’ I Fr\)‘wn Truncation 5:—/5’73‘\7/7_‘—:/3\/th:\@7][|3“5

g7 oo S oot m 7> My R-RTE, FHEEREFENT
iy SREET DTN, FHIICRE I DR BAARKLIE
This variant results in an out-of-frame deletion Df ‘N genomic region encompassing %&"’;‘ﬁ:ﬁll‘%*&%ﬁ&%@jé :th\‘ﬁjﬁg

exon 2 of CASK, a gene that has been classifie More
Reporting Genes:
e: CASK Ex. 2 Deletion

Reason for Referral ©
e: X-linked Dominant

Sufficient evidence for dosage pathogenicity

The CASK gene is in the OMIM Morbid Map. The gene has a ClinGen haploinsufficiency

scare of 3, indicating sufficient evidence for More
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F Filter Goverage 3 /7 Filte %' 4 ST oM X\ 4
AR | LI
[chvs ~| @ @ A 0 [ ([ Gene Rank > 0.8 NA24385-TwistWE v 1-200826_A00726_0168_AHNK JODR:= ot |
o' Filter CMVs oA 1568 — - -
B - - . CMNV Info NA24385-TwistWE v1-200826_A00726_0168_AHMNKJCDRX}X ACMG Sample CNV Classifier for
‘ S AR (SRR PE G DT &) (= Region Type  #Targets Span CNV State Flags  Awg Target Mean Depth  Avg Z Score Avg Ratio Karyotype GC Content p-value Gene List Critical Gene List
127 | X:154556532-154560559  Loss 2 2026 Het Deletion ? 185663 -2.91302 0418553 ? 0643491 0.00014927625263663 IKBKG IKBKG
( Flags (Current) is missing AT i
Deletion Contains Heterozygous Variants I}
Extreme GC Content il
High Controls Variation Tahi
Insufficient Ratio 166
Low Controls Depth 432
<
Low Z Score 723
T ONW 1 %
Within Regional IQR 547 S * - -
Missing 186 [oNvs ~| @ @ 9\. D. (B L Gene Rank > 0.8: NA24385-TwistHE v 1-200826_A00726 0163 AHNKJODRAA™ of? |
156 X:154558532-154560559 (2 Kbp)
b 4 Region: 3154668622 154560859
p-value (Current) = 0.01 A O ‘
125 | Overlapping Genes RefSeq Genes 109.20201120 v2, NCBI
| (] Classification is (Likely Pathogenic, &% — ) Gene Names IKBKG
Benign a4 Aliz AMCBX1, EDAID1, FIP-3, FIP3, Fip3p, IKK-gamma, IKKAP 1, IKKG, IMD33, IF, IP1, IP2, IPD2, NEMO, ZC2HC9
Likely Benign 0 #Gene 1
Likely Pathogenic 1 Transcript Name (Clinically Relevant) MNWM_003639.4 — ~ N =
Pathogenic 0 Overlapping Exons (Clinically Relevant) R <_ 7}7-— ya Ja¥m
s CDS C M liries . - —
I a0 % CDS Covered (Clinically Relevant) 21.5873 T _9
% Covered (Clinically Relevant) 12.9339
Missing 0
HGVS c. (Clinically Relevant) NM_003639.4:.c.400_518+1909del
1
: . HGVS p. (Clinically Relevant) NP_003630.1:p.0134Vf5*35
EEREE 0 A DO ‘ Seguence Ontology (Clinically Relevant) iElyER i E U=
1
- Region (Clinically Relevant) exon
[

B CNVF-JIUICT,. &FT—% (Flag, P-value, 7)57—3a>RE) ([CEDEI(INAI %

E1T

B BCONVIANENZT )T7—2a> (3, SElBENSE7 )T 23> OFHlT — Ve iR I 5 EERIEE
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FAX: 052-624-4389
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