SAMPLE

3 bi = = IOI‘\ Report date: N/A
3B-GENOME, Proband Bitonio Botlon

2iX} 7|2 HE (PATIENT INFORMATION)

Unique ID [Unique ID] EEo| [=Eel] MEEIY EDTA blood
3bilionID  [3billion ID] = Pediatrics MEMFY  yyyy-mm-dd
MU /48 yyyy-mm-dd / Male o|z|7| & [212]7]2H HAMSEY  yyyy-mm-dd
oAF East asian MZFMAOL  yyvv-mm-dd
QA HMH (CLINICAL INFORMATION)

34 Intellectual disability, Atrial septal defect, Cryptorchidism

(71 EE0l 7 (Mgt Y FHE = HO|E shAMSh=C0 20| =M ‘HAMYE (METHODS)' MM0i|lM s HEE sfelet = AELICE)

A1} 29 (RESULT SUMMARY)

Primary findings Variant reported Additional findings Variant reported

Requested gene(s) findings No variant reported Secondary findings Variant reported

1X} Z2t (PRIMARY FINDINGS)

POSITIVE

PTPN11 RTXI0IA de novo heterozygous pathogenic HO|7F HAHEUELICE PTPNTT |8 XAt= autosomal dominant ‘Noonan syndrome 1
(OMIM: 163950)'2| Q! STXIRILICE 0] #HO|= LTI Held tHo|0|H, tXte| ZAknt Fetof CHeh AL MaEA|E 2fel St 20| RELICE B2t

Oo 1 o — — —od
2QIXtY 7Hs40| 0| O] R HAZE HFEILICY.

1o

Noonan syndrome 1 (OMIM:163950)

Gene Variant Classification
PTPN11 Genomic Position 12-112450393-T-G (GRCh38) Pathogenic
cDNA NM_002834.5:c.213T>G
Protein NP_002825.3:p.Phe71Leu
Zygosity Heterozygous
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1Xt Z1t 5lfA (PRIMARY FINDINGS INTERPRETATION)

PTPN11NM_002834.5:c.213T>G (NP_002825.3:p.Phe71Leu)

Population Data

Predicted Consequence /
Location

Segregation Data

Computation and
Functional Data

Previously Reported
Variant Data

Disease Association
Validation

Variant Classification

Of2l Hi= 2tAte| B4
LIt BtXfe] B¢ dE

significance (VUS), 224l &

The variant is not observed in the gnomAD v4.1.0 dataset.

SAMPLE
Report date: N/A

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

The variant is located in a mutational hot spot and/or well-established functional domain in which
established pathogenic variants have been reported. Missense variant. Missense changes are a
common disease-causing mechanism.

The variant has been confirmed to be de novo as shown in the table above

In silico tool predictions suggest damaging effect of the variant on gene or gene product [REVEL: 0.95
(>=0.6, sensitivity 0.68 and specificity 0.92); 3Cnet: 0.99 (> 0.75, sensitivity 0.96 and precision 0.92)].

The same nucleotide change resulting in the same amino acid change has been previously reported as
pathogenic/likely pathogenic with strong evidence (ClinVar ID: VCV000477670 / PMID: 31040167 /
3billion dataset). Different missense change at the same codon (p.Phe71lle, p.Phe71Val) have been
reported as pathogenic/likely pathogenic with strong evidence (ClinVar ID: VCV000181495 / PMID:

15834506).

Noonan syndrome 1 (OMIM:163950)

Not performed as the variant was considered high-quality

Pathogenic

Noonan syndrome 10 (OMIM: 616564, Autosomal dominant)

Gene Variant Consequence
LZTR1 NM_006767 .4:c.295G>A Missense
(p-Asp99Asn) variant
Hr 2 @NE S7X (REQUESTED GENE FINDINGS)
QFE |TISUM YYHOZ Fol0|st HO|It =Rl =X §iUE

O X
o T —
Bfols Z:A|7| HRRHLICY,
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APY M3, segregation ZAF = 7

vidence?} £&35t04 primary flndlngs

e-of-inheritance)zt 2t7A| 10| etXte| Z4&2 22X
likely pathogenic 0| EE= VUS, e 2iXte| S48t At ¢lo] S| 2T0| MiZet 7hE=dof| 2HHE o7t E%*E! L|Ch
(Bt EaMoll= "EHIHE o 2 2HAMO0| Q= HO| = IEE(0] K|

[Ea= I )

Zygosity In sillico

Heterozygous REVEL: 0.49,
3Cnet: 0.99
SpliceAl: 0.01

LIk 2|2 Al MIS3H o ==

Address:

MEA BT EHBIZIZ 415, 85

Allele frequency

gnomAD: 1/1461814

X7t AMIHE Q3 HO| 22
E:iT'_' variants of uncertain
HX-EHol|l M pathogenic/

Class

VUS

89| 7H2|X| Y= OX[9} Ho|x|e| =2
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2K} 'L Z3 (SECONDARY FINDINGS)

LMNA SHXI0[A| heterozygous likely pathogenic #0|7} HAHE|REL|CH LMNA RTX}H= 'Dilated cardiomyopathy (OMIM: 115200)'2] 221 |H
Xt 2L|Ck. LMNAZ2 American College of Medical Genetics and Genomics (ACMG)0f|A] &t 70| =2folofl A HAESH= ostMo = Z=X| 7tstt 84
4ol "2k} BrA QTAL (Secondary Finding)' & SHLIRILICE Cardiomyopathy, dilated, 1A (OMIM: 115200)= AN 24 ZlsIQlL|CE LMNA
(OMIM: 150330) FHXI0f| EiM HO|E 7HX|1 Q= E2, &M M2ESOR Qo] M 259| AR £ 7|sHo e SYM MEM 2 3ol
SLICE Ik 2bM, S A gl 335 2hsto| HegtL|Ct

Dilated cardiomyopathy (OMIM: 115200)

Gene Variant Classification
LMNA Genomic Position 1-156135280-C-CGGCT (GRCh38) Likely pathogenic
cDNA NM_170707.4:¢.904_905insGGCT
Protein NP_733821.1:p.Leu302ArgfsTer30
Zygosity Heterozygous
Inheritance Unknown
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&3 H|0|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

#1128 (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

© 3billion, Inc. Clinical consultations: Other inquiries: Address:
www.3billion.io genetics@3billion.io support@3billion.io MEAl LT HiE2t2 415, 85 4/8


mailto:genetics@3billion.io

3bitiion
3B-GENOME, Proband

SAMPLE
Report date: N/A

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

A TIAFSF (NOTES)
1. 23t QoF: Z1ut= Positive, inconclusive 12|11 negative MI7tX|2 EFElL|C}.

Category Explanation

Positive - AD/XL Egto| 1ol QTXIN|A P/LP variant 7t 2R1z|= AL
- AR Zgte| Il REXI0IA] 27 O]42| P/LP variant 7+ &Q1E|= 22 (proband only 2 22 phasing study 7+ A|4E|X|

ARUASLICE)

Inconclusive - AD/XL Egto| 2Io1 SHEXIo|AVUSIt & .°_|EIE
- AR Zgto| 2ol RTXI0lA] 17H0]Ae] VUSTt = IE a2
« AR Zgte| ol REXI0M 2&! 7H2| P/LP variant 7t &2l &= 22
. BiXto| QA Z AN A28H= GUS 0| A variant 7+ &Q1E|= AL

Negative - YMFOR FHE 2O|RU= HO|Tt HRIE[X| o= HR

2.

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.
0| 22 (Variant Classification): ACMG guideline (PMID 25741868)0{|X X|A|$t evidence type [population data, computational and

predictive data, functional data, segregation data, de novo data, allelic data] 22 Z} evidence®| Z= [very strong (VS), strong (S),

1T

moderate (M), supporting (P)]& Z&5t0] 2} tHO|E TH=3stal 2= (classify)giLICH

HE AL (RECOMMENDATIONS)
1. ZAL Z1tof| Chst
. O ZAts CHEES| ST oM THAL7IME
AL (|nver3|on) Q| (translocation)E Zgfet 7125 HO|(SV), D|E2E
= ASLCH FAMH L JHMUH|| M2 K==
CI2 BAIE 23st= 22 HE LT 7MY MK (pseudogenes)2t 20| E7|ME

O| A
N=]

ST AEto] HRBLIC

oo

1

aLICH 2 o2 olo| gelof gl QIES

=1

S f71 Lt Es—.-_—?_*

[UH

zm
.I

>|

#10]2| segregation =]

%HI# 0I(CNV)
5 H0|9| FR, X%
=il = in
|E1|0|E1§0| 7 &

T

i

Lict, Helsh

I

[

= o=

Al
Ml:l

rE -IO

IEf I3'|
A SOHE Leelet

o= M HE

o
704_'_

E
o
m
=
o
|>
o

A

\J
-_

=t
2|0|QU= HO|7F HE[X] gk
USLICE X7 ST E A0 | ofgt 3R,
%NOHHI MEAH LIEH & HEE F7K510 T2 Ao
e X

’é!% —’.-_‘-¢3F7I -rIOH = dAb7| 2t

[ Z=1
=

Sk
2f

tll 2| At7t kxte| RHE A
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£H40| (single nucleotide variant)et ZH2 £¢l/Z 4 #HO| (small INDEL(<50bp)), =Xl
2|0} X|&5 0] (mitochondrial genome variant)
Z DXI0|2 (low level mosaicism, <20%) 0|7} oAl E|=
SAMdO| =2

(intronic) H0|, EMRHEH

MA| 2240l chiet sHAILICH MISE ZACHAXIO) TS
4A|»[HA}-X|-O| %IIAI- I-IEQ'- Ah'll- I.'l-);"jl- 9|k?5}»
5B = CHE 71E SLA200] TSt
ot breakpointZt Q=
MO A|HAOZ AR £

ZdOI OH—IEH MZ2 FE7t =70l w2t Ho] 2F

S H|7[5t7| miEol,

0] (CNV),

2 =2 Matp g H=xst

e Reol OIS AESI==E A=
Ho|

=

L HO
= %Lr,

X|=9| (highly homologous regions)ol| /=
H0| (epigenetic factors)Lt

FEFQFH|A| R AL £

O TT —

HZESEY| mi20l, M22 oftE/ntety =

I

-

el
Za0| 30| ASA|, ME2A ZAX|E L|ch
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HAHHH (METHODS)

EZXAX|EMO| w2} EDTA bloodS AFE3H0] #iF|El M ME0|A genomic DNAS FZEZELICL TruSeq DNA PCR-Free kit (llumina, San
Diego, CA, USA)Z At2310] sequencing libraryZ 51 11, NovaSeq X system (lllumina, San Diego, CA, USA)Z AF2310{ sequencings £
SHHELICE MMEl = 144,798,691,104712] &7| ME C|0|E{= Genome Reference Consortium Human Build 38 (GRCh38)zt 217t EZ=2[0f
DNAZS| Revised Cambridge Reference Sequence (rCRS)0l| align=|AELICt HE RE M= 41.45x mean depth-of-coverage 2 A& A E[AEL
C}. HZEe ©AIQ| 2k 9512% (TIA| AHAMA|IO| 97.43%)7t 20x O|AOZ A|AHA E|RELICL EF RTM| Hof| CHt depth-of-coverage (DOC) HEE=
2H Al HE ELICt & 3,960,554702] THUET7|ME HO|(SNV)2t 958,624712] =2 4¢) 51 Z4A! #0| (small INDEL)O| ZHRI=|RAELICE AR A H|O|E
24 gl Ho| siiMe Me|dz|HofA] JHLEl XtSHO| Al A|AERIQI EVIDENCE v4.3 (Clin Genet. 2020;98:562-570)2 AtE5t0] =3iotFHSLICE
EVIDENCE= SNV/small INDEL AZ2 2|8 GATK best practices (GATK v4.4.0, Genome Res. 2010;20:1297-303)E At&3}t1, copy number
variant (CNV) & IZL&$t structural variant (SV)2t aneuploidy ZZ2 2[¢l, DOC BEE 7|8 = XiA| JHEst T2 MO 3bCNV v2.13 Manta
v1.6.0 (Bioinformatics. 2016;32:1220-2)2 S&tst0] AFEstRELICE 22|11 mitochondrial genome 0l low level heteroplasmic SNV/INDEL ZZ
£ 2l Mutect2 v4.4.0 (Genome Res. 2010;20:1297-303), repeat expansion H0| ZAZEE 2[8H ExpansionHunter v5.0.0 (Bioinformatics.
2019;35:4754-6)E AFESIR2 M, mobile element insertion A& 2| MELT v2.2.2 (Genome Res. 2017;27:1916-29)& AIE3II&LICE 3
regions of homozygosity (ROH) @ AZES I8l AutoMap v1.2(Nat Commun. 2021;12:518)2 A8 M, H0| =ME 2|8l A= Variant Effect
Predictor v104.2 (VEP, Ensembl, Genome Biology 2016;17:122.)7t AtSE|AELICEL §8 #Hole| ME 8! 22 American College of Medical
Genetics and Genomics (ACMG) ! Association for Molecular Pathology (AMP)OIA #ZEst= X[ (Genet Med. 2015;17:405-424, Genet
Med. 2020:22:245-257, Hum Mutat. 2020;41:2028-2057)0]| ({2}, StAtS| HHIY, 7tE=, J2[10 O|Ho|| A[YE[UT HAF ZatE 7|gte 2 S3e|Rd
SLICE HO| s AIFol| AMFOZ Fo|0| SF11 ShXt| Hoignt 2HA0| QICHD ZHRE|= HO|P BN EL|CE MEFMAZAIS] Ho| HE Y- E HES
= LHE 700 27480, MZ|=7H 2 SNV, small INDEL HO |2k o] A|ZAS Soff &tQISfLICE J2|1 breakpointZt ZRIEl 2= SV Mo A|ZAE
Soff eIt SLICE @M Al FASTQ IHY, VCF ItY, = FAMo| 22l small variant 2

—_

0|3l
=
£2 HS gLch.
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HM TS (DISCLAIMER)

B ZAte tieRol QFA oA, THUHI|IME HO| (single nucleotide variant, SNV) 3! 2 Al /Z A HHO| (small insertion and deletion, small
INDEL)2 1Z=% B0 (structural variant)E ZAE5H7| s A2[U2|A0l|A FHL=[AELICE Repeat expansion H0[2| ZHEE 4570 RTXIE H|ote|H EH
H(*) SXIe| 2 repeat expansion number 7t 2tATIL E 4= JUSLICE (AFF2* AR, ARX, ATN1, ATXNT, ATXN2, ATXN3, ATXN7, ATXN8OS*
ATXN10* BEANT* C9ORF72, CACNATA, CNBP, COMP, DAB1, DIP2B* DMPK* FGF14, FMR1* FOXL2, FXN, GIPCT* GLS* HOXD13,
HTT, JPH3, LRP12* MARCHF6* NOP56, NOTCH2ZNLC, NUTM2B-AS1* PABPN1, PHOX2B, PPP2R2B, PRDM12, RAPGEF2* RFC1*
RILPLT* SAMD12* STARD7* TBP, TCF4, XYLT1* ZIC2). 12|11 D|EZE2|0t X|&=LHoflA SNV/INDELS >10% heteroplasmy level2t AEEIL|CE
= A2 College of American Pathologists (CAP#:8750906)2t Clinical Laboratory Improvement Amendments (CLIA#: 99D2274041) 25 E
00| AAME US4 U= XHES Q15 HASLICE ZAMMHO| 2N o AMN 8 M B2 o= RTXL AAH B, 0|= ofst g xst gl
[ENES] (ACMG)Q| 7|&EZE Gl 710|=221 MM G (https://www.acmg.net/PDFLibrary/Standards-Guidelines-Clinical-Molecular-Genetics.pdf)
5! CAP Xt MIcH &7 | B 24 (NGS) Y3 AIE(Santani A et al. J Mol Diagn. 2019 May;21(3):369-374; https://www. cap.org/member-resources/
precision-medicine/next-generation-sequencing-ngs-worksheets) 0f (2t ~HE|ASL|CE K4=F 2XH0|3 #O] (low level mosaicism)7t 2| &1%| 7
LI E5, Al 2d 2 FE2| 7|25 02222 Qs S225HA| AIZYE == G L HOo[71 o= Z2, tHH| ZAALE s3Y 248 AFRILICH 0] E1AM9|
ULE ZASIALE EX[E = IBLICE O] BN = TIEH &0 H0MO|H, ZA Z1HE TITH|| 28317| IsiA= BHEA| 2ot ToiEEte| ARtatA 2ol &

— L—— o o
of 71X AB0| Eaelict

ACCREDITATIONS AND CERTIFICATIONS

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

Ol HIZEE QAL RHEAL, L= TYE LJEO| SeH 2 HEYSLIC

Report electronically signed by:

Go Hun Seo, M.D, Ph.D.
Chief Medical Officer & Laboratory Director
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° ' ' °
3 bl uion Report date: N/A

Unique ID:  [Unique ID]

3B'GENOME, Proband 3billion ID: [3billion D]

2E(APPENDIX): E M E |MX0f Cigt Znt

FE RHXIL| protein-coding exon2 Fi=6| A Y EIUSLICE 2 RTXI0) CHeE HHE|X] HEE Of E5EE HZ5HM(R.

Gene % bp >=20x Gene % bp >=20x
AVPR2 100.0 FGFR3 100.0
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