SAMPLE

3 bi = = IOI‘\ Report date: N/A
3B-INTERPRETER ons: Gt

WES, Proband

2iX} 7|2 HE (PATIENT INFORMATION)

Unique ID [Unique ID] EEo| [=Eel] MZEIY 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

(&7t ZE| T idet Yot HE = HOIS SiMSH=D 280| =X HAMY (METHODS)' M0l M i HEE =hole 4= JAELICE)
Z1t 22F (RESULT SUMMARY)
Primary findings Variant reported Additional findings No variant reported
Secondary findings No variant reported

1X} Z2t (PRIMARY FINDINGS)

INCONCLUSIVE

EBP S%XI0llA] hemizygous variant of uncertain significanceZt 2AE|RASLICE EBP ST XH= X-linked 'MEND syndrome (OMIM:300960)'2| &
o REXIYLICE A 22T HE2= 0] 0| pathogenic = likely pathogenicQ2 278 =7+ g17| W20 0] #10|7t Zats RUEK= =23
Ch. 2iXte| 43t Aeto]| chish AAE MHEHUA S &ol Sk Z40| ATELICE J2|10 71E ZALE Sl 414 #0| (de novo variant) 0] ZHQIEICHH tHO|
likely pathogenicC 2 2= & 4 USLICE Eot siT tHolof| Chel 7|5 242 Solf 0|9 Hol4o| SHEICHH, o] HE ot #Ho| HE =0 AHSE
SLICh

E.I_

1
£0 M

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

OL} Ho|e| HRAMES 2B Ttot evidenceZt 238104 primary findings 22 H1157| 01212 variants of uncertain
significance (VUS), 224l & e-of-inheritance) 1t 27| 810 &Xte| ZME FEHMOE HHE £ Ql= RTX-EHO|M pathogenic/
likely pathogenic 0| EE= VUS, B 2HX[e| Z4int At glo] | 22I0| MiZ et 71E =0l 2HAE HO|E Zalet 371 #H0|= &RI=|X| aipELICH

(Bt EaMolls "EIHE o Z 2EMO0| = HO| = IEE(0] UX| FELICE)

2K} 'L Z3 (SECONDARY FINDINGS)

American College of Medical Genetics and Genomics (ACMG)0ilA] it 7to| =2tel0l|A HESH= QSMO 2 K| 7hsSt 84709 2K LA | MKt
(Secondary Finding)' SE0lIA Ao R 2HE O|0|QUi= HO|Tt OIS X| IAELICE J2iLE HALS| 7|&H AL STHIEX| BSX|X| o2 ofoHA M
o x| SOZ M HO|7} WAR|X| 42 ThsdE UABFLICH

[PV =]
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111 H|o]E{i|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.nlm.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)

1.

10.

11.

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: 32901917.

. 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
23;27(8):101454 PMID 40568962.

. Dhong-Gun Won et al. 3Cnet: pathogenicity prediction of human variants using multitask learning with evolutionary constraints.

Bioinformatics. 2021 Jul 16;btab529. PMID: 34270679.

. McKenna A, Hanna M, Banks E, Sivachenko A. et al. The Genome Analysis Toolkit: a MapReduce framework for analyzing next-

generation DNA sequencing data. Genome Res. 2010 Sep;20(9):1297-303. PMID: 20644199

. Xiaoyu Chen, Ole Schulz-Trieglaff, Richard Shaw, et al. Manta v1.6.0: rapid detection of structural variants and indels for germline and

cancer sequencing applications. Bioinformatics. 2016 Apr 15;32(8):1220-2. PMID: 26647377

. Dolzhenko E, Deshpande V, Schlesinger F, et al. ExpansionHunter: a sequence-graph-based tool to analyze variation in short tandem

repeat regions. Bioinformatics. 2019 Nov 15;35(22):4754-6. PMID: 31134279

Gardner EJ, Lam VK, Harris DN, et al. The Mobile Element Locator Tool (MELT): population-scale mobile element discovery and biology.
Genome Res. 2017 Nov;27(11):1916-29. PMID: 28855259

Quinodoz M, Peter VG, Bedoni N, et al. AutoMap is a high performance homozygosity mapping tool using next-generation sequencing
data. Nat Commun. 2021 Jan 22;12(1):518. PMID: 33483490
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3B-INTERPRETER
WES, Proband

AR (NOTES)

1. 21t Q9F Z1ut= Positive, inconclusive J12| 1 negative M7tX|2 EFE/L|C}.

Category Explanation
Positive + AD/XL Ezte| 201 SHXI0l|A P/LP variant 7t Q1= = <2
- AR Ezto| 191 REXIN|A 271 O] AFQ| P/LP variant 7} &RlE|= AL (proband only 2| &

UASLICE)

Inconclusive - AD/XL Egte| 221 SHXIol A VUSTt §*°|EIE a2
. AR Ezto| 2101 QEXI0||M 17H0| 42| VUSTH &Rl El= AL
- AR ZBto| 2Iol SFXtoA %] JHO| P/LP variant 7} &0l &
- SiXte| At ZAT MASSH= GUS Of| A variant 7t 2tlE|= A

FII’

Ho
_I_

40

I'||'
40

Negative - YO FTE 0|U= HO 7} =HRIEX] o= F

SAMPLE
Report date: N/A

Unique ID:  [Unique ID]
3billion ID: [3billion ID]

2 phasing study 7} A|#E|X|

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] XAt 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 =5t 22 (classify)2LICH

&AL (RECOMMENDATIONS)
1. ZAL Zatof tieh @7 o] ZQEtL|Ct.

2. O] HAt= Ed

Q
q42

=
=2 Her2 AEY 4 UBLICE 9| (inversion), H9| (translocation), X4=& 2Xt0|3 (low level mosaicism)

AYSt= CHRERQ Al HH Lo ThUFT|ME #O| (single nucleotide variant)2t 22 £1el/ZA4 #0| (small INDEL(<50bp))E
Ma#E O|EZEZ(0F K|z HO|

(low level heteroplasmic mitochondrial genome variant)2t Zt2 #0|7t —I*'EI'.: 42, it R Ho|E AESITE dAIE CHE A st

g HE BhL|ct 7td RTX} (pseudogenes) @t 20| E7|ME SAEO| &2 X[=9| (highly homologous regions)oi|

U= HOl= HEO| OfFHU Y

|=do
Ste7L HOE 4= JSLICHL T Al 2lo FHo|| = 2IEE (intronic) t':|0I SHQHEA HO| (epigenetic factors)Lt regulatory regionof| Q=

O] FE3t 20| OfRIZALE =7} HOIE 4 4T BHS0| E7fe 4 UBLIC,

3. 2 A Zit= MISE HACHYRIS| et MEe 71 EHS 7|2 of MEYRTKM| 2M0i| ciet sHAJLICE HMSE HAICHaXto] Cieh A&t HEItH 2-gt
SIHL 2E 2T R B A= ZAE HSIHA £ & = ASLICEL 2 HA ZP7L HATHAAIS| 4 FHEob 42t 2|7t ofst L, FX[2| Q| ZThof|
e =71 ZAH QY 4 AELIC H0]2] segregations 201517 | 9IilM MESHA B2 fo= CHE J1E T 401 Tt T AE AR Y = Mo A/
o GAE 8= 20| HFELICE

4. 2 A= RT HO|9| 2RE I8, .72:'4_'—|' 20 A SOHE A4olst TE HO|EH|0| ALt 2HA EHE EZSIY| W20, MZR QSHH/nfsHH o4 AL
2L FIHE B2, §ZE 0B S0| R MEA0= XM HEIL O &= JAELICH

5. 2 A ZutoflM 20|Ql= Hol7F HuE[X| itE FR, fT 20| Qith=s UE 2|0[5k= A0| otL|H, A=2 HEIt 3710 w2, tHo| 27 2 EEt
O HAE 4= USLICE MER FEI 240 SA| BIEETE 57| 2IohM, 2 AAP |22 THEA0| @EE 220 ShsllM, il X522 HI0|E S xHEA]
513, M22 R TITH0| ZRIE[HLE HO|I7t HEREIE R, M4 ZaiX|S LATILICE BEel= 2HXolA| B LIEHt & HEE II510 MEM
Ol AFBEIEE o =2 QUELICH

6. MEA0f| Chot 2 2T/HTAE S2l= 10 7|2 HiletL|Ch =, gtz El HALo| ehol ol 2Z/ATAZE M2 Sof 2kl 5L A Al 1iEA 7|2t0] 0|= 10
A Sot ATELCt
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° ' l °
3 bl uion Report date: N/A

Unique ID:  [Unique ID]
3B-INTERPRETER bilion D [3bilion ID]
WES, Proband

ZiAjbH (METHODS)

MR HZEl FASTQ IIYUZ BA S SIHSLICEH MMEl & [[totalYield]]7H2l E€7| M€ O|0|E{= Genome Reference Consortium Human Build
[[build]] (GRCh[[build]])2+ 21Zt0|EZ=2|0F DNA2| Revised Cambridge Reference Sequence (rCRS)d| align=|A&LICt Target?h exome 2
[[targetRegion]]7i2] E7| MEO|H, O|= RefSeq 7|t CHHE FL! HAHo| oF 99.3%0f| SHESILIC}. sHE YHE [[meanDepth]]x mean depth-of-
coverage E A|ZA E|A1T, F [[cov20x]]% 2| ME0| 20x O| 4= A|FMEAUELICE LIHX| [[cov20xBases]] %< coverage?t S&6HX| EAX|TH (Xt
Mg LIE2 HEAIY &X), 0] X|= DEE MEAL AR Ho|Ee] EMof| falstH, 2o Meltt 4oz 7HFEL|CH E8 STX 2 ST FHoi| o
ot depth-of-coverage (DOC) HEE= A Al MZELICE & [[snp]]7Hel THUHZ|IME HO|(SNV)2F [[indel]]7Hel ZH2 &) 5! Z4! 0] (small INDEL)
O =RIE|A}ELICE AlZA CO[E] 24 5l O] siA2 Ma|L2|0l| A ZHEEl XSHO| A A|ARII EVIDENCE v4.2 (Clin Genet. 2020;98:562-570)
2 A2t £85I ELICt EVIDENCEE= SNV/small INDEL AZE2 2Idi GATK best practices (GATK v4.4.0, Genome Res. 2010;20:1297-303)2
ARZ311, copy number variant (CNV)2t aneuploidy &2 ?/8, DOC FEE 7|HtQ = XA| 7iafet =20l 3pCNV v2.12f paired-read HEE 7|
B9 2 k= Manta v1.6.0 (Bioinformatics. 2016;32:1220-2)2 S&5t0] ALE3I¥ELICE 12|11 mitochondrial genome Ofl low level heteroplasmic
SNV/INDEL ZHZ2 I8l Mutect2 v4.4.0 (Genome Res. 2010;20:1297-303), repeat expansion 0| ZEZ 2Idi ExpansionHunter v5.0.0
(Bioinformatics. 2019;35:4754-6)S AF23I% 20, mobile element insertion ZZE2 2|8l MELT v2.2.2 (Genome Res. 2017:27:1916-29)E At&dt
ELICt =3t regions of homozygosity (ROH) S HES I8 AutoMap v1.2(Nat Commun. 2021:12:518)2 ARSI OH, HO| FME QoAM=
Variant Effect Predictor v104.2 (VEP, Ensembl, Genome Biology 2016;17:122.)7t AF2E|AYELICE §F #Ho|o| ME 5! 22 = American College of
Medical Genetics and Genomics (ACMG) %! Association for Molecular Pathology (AMP)OIA HZSH= X|%! (Genet Med. 2015;17:405-424,
Genet Med. 2020:22:245-257, Hum Mutat. 2020;41:2028-2057)0| W2}, EXfe| Baisd, 7452, J2| 1 0fF0f| A|YE|UE ZAL ZItE 7|EtoZ 43
E|RASLICE HO| siA A|Fol| AAMOE Fo|0|stn BhXfe| Hoig ) 20| QT ZHEE|= HO|P B EL|CH QM A, VCF It = FA40| 22l small

variant 222 A3 LICt
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HM TS (DISCLAIMER)

O] 170 AfHI AL 95 ABHAIO|A AT FA| U AIZIA TIOJE|ZEE] B2 7] $O], B ARl U 24, TEE H0|2 2A6HT efAfely| 9o M2|wzlel

= o == — d
Ol M FHE=IASLICE oA Hak= AlA Y Hlo|Ee| ZEOf w2t ZEHE = ASLICE 2Lt AR Y HI0[E = 2 F A HM dy=AeB22, Sbilion2 IS
C X

o
& AZ Cllo|Efe] E2of thst MRS X|X| S&LICE O] £ ME ZIT H0E BMO|H, AL Z1HE TITHOH| ZE517| BiME HEA Yot Bl &
22| =kl 59| 1Al HEO0| HRIL|C). 0 H o] YRS SARIHLE SHe 4= UELICE

ACCREDITATIONS AND CERTIFICATIONS

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

O| HIEEL oAl QEEIAL MESIAIZ TAEl QAEI0| ZBIHOZ AESALICE

Report electronically signed by:

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