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2iX} 7|2 HE (PATIENT INFORMATION)

Unique ID [Unique ID] Ereto| [EE] M= ElQ! EDTA blood
3billionID  [3billion ID] 21t Pediatrics MEFY  yyyy-mm-dd
MAgIol f M yyyy-mm-dd / Male olz|7|at EERE]] HASEY  yyyy-mm-dd
oAF East asian METSY  yyyy-mm-dd
QA M (CLINICAL INFORMATION)

e Intellectual disability, Atrial septal defect, Cryptorchidism

(F7HEE00 7 |det ey HEE HO|E shMot=t] 2E0| =l 'HAMYE (METHODS)' MM0f|lM se YEE efelet = ASLICE)

A1} 29 (RESULT SUMMARY)

Primary findings Variant reported Additional findings No variant reported

Secondary findings Variant reported

1X} Z1t (PRIMARY FINDINGS)

INCONCLUSIVE

EBP %Xl hemizygous variant of uncertain significanceZt 2AE|RASLICE EBP ST XH= X-linked 'MEND syndrome (OMIM:300960)'2| &
oI REXIYLICE A 22T HE2= 0] HH0|E pathogenic = likely pathogenicQ2 278 =7+ g17| W20 0] #10|7t Zats RUEK= =23
Ch. 2ixte| 43t Aeto]| chish AAE MHEHUA S &ol st Z40| AXELICE J2|11 71E ZALE Sl 414 #H0| (de novo variant) 0] ZHQIEICHH tHO|
likely pathogenicC 2 2= & 4 ULLICE ot siT tHolof| Chel 7|5 242 Solf #Ho|o| Hol4o| SHEICHH, o] HE ot #Ho| HE =0 AHSE
SLICh

E.I_

1
£0

MEND syndrome (OMIM:300960)

Gene Variant Classification
EBP Genomic Position 12-112910827-A-G (GRCh38) VUS
cDNA NM_006579.3:c.253_255del
Protein NP_006570.1:p.Leu85del
Zygosity Hemizygous
Inheritance Unknown
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1x} Z 3} 541 (PRIMARY FINDINGS INTERPRETATION)

EBP NM_006579.3:¢c.253_255del (NP_006570.1:p.Leu85del)
Population Data The variant is not observed in the gnomAD v4.1.0 dataset.

Predicted Consequence/ Missense changes are a common disease-causing mechanism.

Location

Segregation Data None

Computation and In silico tool predictions suggest damaging effect of the variant on gene or gene product [REVEL: 0.73

Functional Data (>=0.6, sensitivity 0.68 and specificity 0.92); 3Cnet: 0.79 (>=0.6, sensitivity 0.72 and precision 0.9)].

Previously Reported Same nucleotide change resulting in same amino acid change has been previously reported to be

Variant Data associated with PTPN11 related disorder (PMID: 32164556). However, the evidence of pathogenicity is
insufficient at this time.

Disease Association Noonan syndrome 1 (OMIM: 163950)

Validation Not performed as the variant was considered high-quality

Variant Classification VUS

|0

2 205

02 variants of uncertain
U= FTX-EHOI|A pathogenic/

A
e
o 287} 0| = =RI=|X| 4UAS LI

Sixto| ZAE MHE = oL} Holo| Haldg UEe Tt evidenceZt BF3I0] primary findings
significance (VUS), 224Zl 2ol 38 &4l (mode-of-inheritance)t 27| gl0] EtXte| 42 REXO
likely pathogenic $0] EE= VUS, EEoE 2EAto] Z4kat a2t 10| o| 2ZI0| MZet 71E=0] 2HAE HO|E Zgt
(&t EaMolls "EIHE o Z 2EMO0| = HO| = ZEE(0] UX| FELICE)

Hu
>
oL
gl-

2K} 'L Z3 (SECONDARY FINDINGS)

LMNA XA heterozygous likely pathogenic #0|7} AHE|REL|CH LMNA RTX}H= 'Dilated cardiomyopathy (OMIM: 115200)'e| 221 |3
Xt 2L|Ck. LMNAZ2 American College of Medical Genetics and Genomics (ACMG)0f|A] &t 70| =2folofl A HASH= ofstMo = Z=X| 7tstt 84
4ol "2k} BHA QTAL (Secondary Finding)' & SHLIRILICE Cardiomyopathy, dilated, 1A (OMIM: 115200)= AfEAMA| 24 ZsIQIL|CE LMNA
(OMIM: 150330) FHXI0f| A HO|E 7HX|1 Q= 2, &M M2ESOR Qlsl] M 259| AR £ 7|sH e SYM MR 2 3ol

SLICH I 2kM, R &FE 3! 3% 2HEo| ZegfLct

Dilated cardiomyopathy (OMIM: 115200)

Gene Variant Classification
LMNA Genomic Position 1-156135280-C-CGGCT (GRCh38) Likely pathogenic
cDNA NM_170707.4:c.904_905insGGCT
Protein NP_733821.1:p.Leu302ArgfsTer30
Zygosity Heterozygous
Inheritance Unknown
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111 H|o|E{|0] A (RESOURCES)

+ Online Mendelian Inheritance in Man®:This report contains information from the Online Mendelian Inheritance in Man® (OMIM®)

database, which has been obtained under a license from Johns Hopkins University. This report does not represent the entire,
unmodified OMIM® database, which is available in its entirety at http://omim.org/downloads.

- gnomAD (genome Aggregation Database): gnomad.broadinstitute.org

- ClinVar (National Center for Biotechnology Information ClinVar Database): ncbi.nim.nih.gov/clinvar

+ HGVS (Human Genome Variation Society): varnomen.hgvs.org

+ HGMD (The Human Gene Mutation Database) Professional

« MITOMAP (A human mitochondrial genome database): https://www.mitomap.org/MITOMAP

#12% (REFERENCES)
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Richards S et al. ACMG Laboratory Quality Assurance Committee. Standards and guidelines for the interpretation of sequence variants: a
joint consensus recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular
Pathology. Genet Med. 2015 May;17(5):405-24. PMID: 25741868.

. Erin R et al. Technical standards for the interpretation and reporting of constitutional copy-number variants: a joint consensus

recommendation of the American College of Medical Genetics and Genomics (ACMG) and the Clinical Genome Resource (ClinGen).
Genet Med. 2020 Feb;22(2):245-257

. Elizabeth M et al. Specifications of the ACMG/AMP standards and guidelines for mitochondrial DNA variant interpretation. Hum Mutat.

2020 Dec;41(12):2028-2057.

. Seo GH et al. Diagnostic yield and clinical utility of whole exome sequencing using an automated variant prioritization system, EVIDENCE.

Clin Genet. 2020 Dec;98(6):562-570. PMID: 901917.

. Lee, K., Abul-Husn, N.S., Amendola, L.M. et al. ACMG SF v3.3 list for reporting of secondary findings in clinical exome and genome

sequencing: A policy statement of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 2025 un
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. Dhong-Gun Won et al. 3Cnet: pathogenicity prediction of human variants using multitask learning with evolutionary constraints.
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. Ryan Poplin, Pi-Chuan Chang, David Alexander et al. A universal SNP and small-indel variant caller using deep neural networks. Nat
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. Xiao Chen, Daniel Baker, Egor Dolzhenko et al, Genome-wide profiling of highly similar paralogous genes using HiFi sequencing (https://

doi.org/10.1101/2024.04.19.590294)

Quinodoz M, Peter VG, Bedoni N, et al. AutoMap is a high performance homozygosity mapping tool using next-generation sequencing
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1. 21 QoF Z1ut= Positive, inconclusive 12| 1 negative M7tX|2 EFE/L|C}.

Category Explanation
Positive + AD/XL Ezte| 201 RHXI0l|A P/LP variant 7t Q1= = 22
- AR Zgte| ol TMXI0l|A] 27 O] 42| P/LP variant 7+ &Q1E|= 2 (proband only 2| 2 phasing study 7} A=/ X|

UASLICE)

Inconclusive - AD/XL Egto| 2ol Jt‘U(POH)\‘IVUS?fﬁ*O'EIE7='°
« AR Zzto| 2101 EXI0||A 17H0|Ake| VUST} 210l E|l= A

o] ©
T oT
. AR Zzto| 2ol QEXI|M 2Z| JH2| P/LP variant 7+ &9l &
. EXte| AL ZAT AFRSH= GUS Ol variant 7t 2HR1El= A

FII’

Ho
_I_

40

I'||'
40

Negative - YO FTE 0|U= HO| 7} =RIEX| b= F

Abbreviation: AD; autosomal dominant, AR; autosomal recessive, XL; X-linked, P; Pathogenic, LP; likely pathogenic, VUS; variant of uncertain significance, GUS; gene of uncertain
significance.

2. 0| 22 (Variant Classification): ACMG guideline (PMID 25741868)0{A] MIAI$ evidence type [population data, computational and
predictive data, functional data, segregation data, de novo data, allelic data] 22 Zt evidence?| Z= [very strong (VS), strong (S),

moderate (M), supporting (P)]£ Z2&3}0] 2 #H0|E =t 22 (classify)2iLICH

ZHEAFE (RECOMMENDATIONS)
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3 bi = = IOI‘\ Report date: N/A
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ZiAjabH (METHODS)

Al24 HI0|E{= DNA LINK 0flA] PacBio Revio system & AFE5H0] MM EUSLICE 1K} 5 2Kt A& H|O|E] 2412 DNA LINKO|A 3510 BAM 2
VCF IYUS MHFELICH (RIS L2 ofef & =), Ma|d2|H2 K|S E VCF TIUE Ho| 24 8l shA S fHBIFELICH M=l Z [[totalYield]]7He| &
7| M€ Ol0|E{= Genome Reference Consortium Human Build [[build]] (GRCh[[build]])2t 2IZHI|EZE=2|of DNA2| Revised Cambridge
Reference Sequence (rCRS)0] align=|A&LICH FE Q%K= [[meanDepth]]x mean depth-of-coverage 2 AIEA! E[ASLICE MEQTH|Q| of
[[cov10x]]% 7t 10x O|A Q2 A|@ A =ASLICEL Z [[snp]]7Hel THUGET7IME HO|(SNV)t [[indel]]7H2] ZH2 &) 2 Z4A #O| (small INDEL)O| 2HRlE|
AELICE SNV/small INDEL ZAZS 2I8l DeepVariant (Nat Biotechnol. 2018 Nov;36(10):983-987)2 AFE35t1, copy number variant (CNV) £ X
kot structural variant (SV)E Z&5tH7| f/8 PBSVE AFSIRSLICE 12|10 repeat expansion HO| ZZE& ?lsl Tandem Repeat Genotyping Tool
(Nat Biotechnol. 2024 Oct;42(10):1606-1614) £ A3t M, paralogous regions O|Lt segmental duplications0ilA Xt gene copy number
9} phased variants ZZE2 2|8l Paraphase (https://doi.org/10.1101/2024.04.19.590294) 2 A2SIHELICE EE3H regions of homozygosity (ROH)
I AE2 2lsl AutoMap v1.2(Nat Commun. 2021;12:518)E AMESIFH M, #0| FMZ QA= Variant Effect Predictor v104.2 (VEP, Ensembl,
Genome Biology 2016;17:122.)7t AFSE|USLICH A4 0|5 241 5 Ho| siA2 Ma|Uz|AHoj|A JHEEl XtSHO| 314 A|AEIQI EVIDENCE v4.2
(Clin Genet. 2020;98:562-570)2 AI&3t0{ +AHSIRSLICEL | #Ho|e| ME 3l 2F= American College of Medical Genetics and Genomics
(ACMG) % Association for Molecular Pathology (AMP)0llAl #&3SH= XI& (Genet Med. 2015;17:405-424, Genet Med. 2020:22:245-257, Hum
Mutat. 2020;41:2028-2057)0]| (2}, StXfe| HoAY, 7153, J2| 1 O|HMof| AU HAF ZUHE T7[HIOE SHE|USLICE HO| siAd AJFo| YMEo=
Ro|ojstn ShXte] Haigdnt 2HH0| QU ZHEE[= Ho|PH B0 EILICE @8 A|, VCF I = FA40| &2l small variant 552 Xl 2LICh
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DISCLAIMER
0] T AHIAL 2l ABAOA AT B 2 J|5te| Xlis AIZA HlOJEIZRE] T & H0|, SH2 4 W 2A, TEX
ME|RIIOfA] HHLEIRSLICE ShA ZaHe Al GlOJElS] Zof et Zepd 4 ULtk 2Lt
3billon2 HZE A4 HOIE|e| ZRol gt 4242 X|X| SSLICE O] B FIEHATE HIAo|D, ZAF ZIHE Tt &80t 9|

HOIHDLO| A2t =l 2| ZIPHel HEO0| EREIL|CE 0] Mol ARE SABIALE SH[eh == Sl&LICE

[

ACCREDITATIONS AND CERTIFICATIONS

CAP License # CLIAID #
8750906, AU-ID# 2052626 99D2274041

O| MIZEL oAl QFBIXL MESIKIZ 1AE QMEl0| ZEIOZ HESSLICE
Report electronically signed by:

Go Hun Seo, M.D, Ph.D.
Chief Medical Officer & Laboratory Director
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