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g} 7|2 HE (PATIENT INFORMATION)

Unique ID [Unique ID] BEe [EEel] MZERY  Buccal swab
3billion ID EPH23-XXXX 21t Pediatrics MEXFY 2023-08-25
MEAYU / HE  2016-08-08 / Male o|=|7|2t [2l=]7]124] ZMSEY 2023-08-25
AZ Latino/Admixed American MEX™AOl 2023-08-28
2I4F "H (CLINICAL INFORMATION)

4 Intellectual disability, Atrial septal defect, Cryptorchidism

A1} 29 (RESULT SUMMARY)

POSITIVE

PTPN11 S7EXI0llM de novo heterozygous pathogenic HO[7F ZAEA}ESLICE PTPN11 |&Xt= autosomal dominant Noonan syndrome 1
(OMIM:163950)2| 2l SHXIILICE

Noonan syndrome 1 (OMIM{163950)
Gene Variant Classification

Genomic Position 12-112910827-A-G (GRCh37)

cDNA NM_001330437.1:c.836A>G
PTPN11 Pathogenic
Protein p.Tyr279Cys
Zygosity Heterozygous
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Z1} 5|1 (RESULTS INTERPRETATION)

PTPN11NM_0013304371:c.836A>G

Population Data

Predicted Consequence /
Location

Segregation Data

Computation and
Functional Data

Previously Reported
Variant Data

Disease Association
Validation

Variant Classification
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The variant is observed at an extremely low frequency in the gnomAD v2.1.1 dataset
(total allele frequency: 0.001%).

Missense changes are a common disease-causing mechanism.

None

Functional studies provide strong evidence of the variant having a damaging effect on the gene or gene
product (PMID: 14974085, 15987685, 19509418, 20308328). In silico tool predictions suggest
damaging effect of the variant on gene or gene product (REVEL: 0.84; 3Cnet: 0.94).

Same nucleotide change resulting in same amino acid change has been previously reported as

pathogenic/likely pathogenic with strong evidence (ClinVar ID: YCV000013324 / PMID: [11704759 /

3billion dataset). The variant has been previously reported as de novo in at least two similarly affected
unrelated individuals (PMID: iT704759, 0979190, p2465605). The variant has been observed in at
least two similarly affected unrelated individuals (3billion dataset). The variant has been reported to co-

segregate with the disease in at least 7 similarly affected relatives/individuals in at least two unrelated
families (PMID: [T992267). Different missense changes at the same codon (p.Asn308Ser, p.Asn308Thr)
have been reported as pathogenic/likely pathogenic with strong evidence (ClinVar ID: YCV000013327,
IVCV000040535/ PMID: (11992261 15001945/ 3billion dataset).

Noonan syndrome 1 (OMIM{16395(0)

Not performed as the variant was considered high-quality

Pathogenic
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2 RNE FHX (REQUESTED GENE FINDINGS)

OIZ| A| HISoH ol del= REA S=2| 24 Znt= OHX|9 T|0|X|2| RES 2HQIsH F=A[7| HFEILIC.

2%} ‘&7 A1l (SECONDARY FINDINGS)

[GeneName] SHXIOIAM heterozygous [pathogenic/likely pathogenic] 20|7t HAEZ|AUELICE [GeneName] {ZXXH= [DiseaeName

(OMIM:163950)]12| 2121 RMAIRILICt. [GeneName]2 American College of Medical Genetics and Genomics (ACMG)0i|A] gfatist 710| =2t210f| A

HERSH= oMo 2 K| 7Hset 817H9] '24t A RFX} (Secondary Finding)' & SHFRILICE. Li-Fraumeni syndrome (OMIM: 151623)2 A AiH| 2
$tOR Horg Hh=7l010| Z7|0f| YHsH= HIEQ| E0|% Z0]| Z2|7| F&LICH TP53(OMIM: 191170)2] HElA HO|S J1El 7012 Quletn} ¢

p|
=
x| SSE] WHHT SUT0| 0|27 |7FK) Ciost A0k 3L Al oy FU 2 IOl SELICL R AR 94 2)7H HasiLIC,

oL 1o oo

Myopathy, mitochondrial and ataxia (OMIM: 61675)

Gene Variant Classification

Genomic Position X-100656682-C-T (GRCh37)

cDNA NM_000169.3:c.485G>A
MSTO1 Pathogenic
Protein NP_000160.1:p.Trp162Ter
Zygosity Heterozygous
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£ o|o|E{H[o] 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
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A ArEH (NOTES)
1. 21t 9k A1t Positive, inconclusive, 12|11 negative MI7HX|Z2 2FElL|C
Category Explanation

Positive - AD/XL Zzto| 210l QFXIo|A P/LP variant 7t 2Qlz|= AL
« AR ZlZto| 2101 QTXI0f| M 27H 0|4 P/LP variant 7t 21| = AL (proband only 2| 2 phasing study 7+ A|SE|X| 2QHALICE)

[EpVN=]

Inconclusive . AD/XL Alstof RIQI REXIU|AMVUSIt 2RlE| = E2
. Zlzto| glol QHXIOf| A 17H0] A2 VUST} 2ol &= A
- AR ZZto| 2Iol QEXIO|A 22! JHe| P/LP variant 7t 2.‘.1' =32

Ol=A
- 2tRpe| Yot S AE8h= GUS Ol variant 7t 2lR01E|= 2

Negative . QAR OZ FEHE| ze

10
E
_l_
FE
].07

FRIE|X] ¢

I'II'

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. Ho| &F (Variant Classification): ACMG guideline (PMID 25741868)01lX X|A|gt evidence type [population data, computational and
predictive data, functional data, segregation data, de novo data, allelic data] B2 Zt evidence?| Z= [very strong (VS), strong (S),
moderate (M), supporting (P)]£ Z&st0{ 2} #H0|E Tt=stn 23 (classify)gHL|Ch

ZHEAFE (RECOMMENDATIONS)
1. AAHZ1to] g RH Eo| EQeiL|Ct

2. 0| ZAK= CHREEQ| QFA| FHof|M THAHT|ME HO| (single nucleotide variant)2t 2 AFRl/Z Al B10] (small INDEL(<50bp)), £H|Z=£40] (CNV),
| (inverS|on), 9| (translocation)E E&ot XX HO|(SV), O|EZE2[0t X|= HO| (mitochondrial genome variant) & 52 H2t=2 AES

= IT'—

LICt AARIt SHMHI0IML] K42 BXH0|3 (Iow level mosaicism) 0|7t O|AEl= B2, it 30| HO|S HESHEE MA|E C12 ZALE

15 2T YL 7HE REX (pseudogenes) 2t 20] FI7IME RARE0| &2 X9 (highly homologous regions)oil = H0li= HE0| 0
E7H A 4 UELICE Y Al 90| FHof| = QIEE (intronic) HO|, S QFEHA HO| (epigenetic factors)Lt regulatory regiondf|

o

5; rlr

rr _\.J_ 0 O
Of
rir Jior >\1

e
°

oy
Bl
ruﬂ
R
rir
=
OH
Ll
X
~
o
Ll
>
10
o
Lal
0>|

Hep 7kE E—.% 7|9tO 2 ot MEQTH| 2490] CHEF SHAULICH MISE HACHAXIO| Chot U4 HMEIH 2
p7F AACHAIRIO| Q1A H ot At 2HA|7} ofst AL, =X|9| 9| THCtof|
Sz —'?'—E IE= OHE 715 S0l et TR
t5t breakpoint7t &QIEl o2 M
ﬂgucr. O0|E2=2|0} K| ._OIQ oo Z (low heteroplasmlc level, <20%) HO|= ‘40 A MO = AN 4= QISLICE
=
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HAE R Holo| 2FE flohM, 2t 210 TA| SIHEl 4lst HZ H|O[E{H[o| At 2 2HE S| W20l M22 ofofX/afsty 24 A7

W7hFIHE Z2, HEE H0[HS0| R aEAll= 2|4 FHETHOHd &= JUELICY.

=
Z
5. 2 AL ZfollM 2|0|JU= HO|7F EE|X| §AUE FR, R Beto| @itk 2AS 2|0[sh= 20| OLH, MZ2 HEIt =7tElof et Ho| 27 2! TIT0|

HAE = AFLICHL TH2M0| @HE 2R, MER HEE AI85I0 MEMS AAstL, T2 ZiX|S L gu|ch BEel= SXIolAH MEA LEHt S4
HEE FII6I0] HEAO| AFRE=E & = ASLICH HER2| 3L oHHo| 25t HE H53% (HACHAE M1t 17| §)E £4517| 2ol 2 At |2
21X HA =0l 2E NS W2 (6H | W20, SX7FMZR2 HHAE MSSIK| b= o, A0 M 2Rl oo ThshiM= 4o AlIZ Yoz =telet 4= gi&
LTt
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ZAlaiH (METHODS)

EEEAXIEIMO] 2t buccal swabE AFE5H0] A2l M ZA|0llA genomic DNAES F=EZELICE xGen human mtDNA panelzt xGen Custom
Hyb Panel v10| Z£7}&l xGen Exome Research Panel v2 (Integrated DNA Technologies, Coralville, lowa, USA)E AFZ35t0{ exome captureS =&
5l 1, NovaSeq 6000 system (lllumina, San Diego, CA, USA)S AHE3t0] sequencings &St SLICE MAE £ 11,185,129,9117H2 &7| ML
O|E{= Genome Reference Consortium Human Build 37 (GRCh37)2} 21Zt0|EZE2|0F DNAQ| Revised Cambridge Reference Sequence (rCRS)
0l align=|ASLICE Target?t exome FE2 34,412,807702| 7| A E0|H, O|= RefSeq 7|dt THHE AT HH Ol oF 99.3%0]| SHEIL|CE. sHe HH2

141.39x mean depth-of-coverage Z A& E|U10, 2k 9910% 2| A/Z0| 20x O| MO 2 ARME[RSLICE LIHX] 0.90%+= coverage?t Z2SHK| Ut

LS AL
XIS (RIS LHE2 BTARE X)), O] £Xl= DEE HEAS AJA Co[EQ] S0l 2elstH, 2401 Mot Ao ZIFEILICL EX 8K S S84 &
0j| st depth-of-coverage (DOC) HEE= @8 Al HZEILICEL & 67757702 THUEH7|AME HO|(SNV)2F 12,509712] ZH2 4] 51 ZA! #0] (small
INDEL)O| 2QI=|AELICE A2 C|o|E] 241 5l 0| s 2 Ma|dz|AHof| M JHEEl Xt58H0] sijAd A|AERIQI EVIDENCE v4.1 (Clin Genet. 2020;98:562-
570)2 ArE5t0] St ESLICE EVIDENCEE SNV/small INDEL HES /8 GATK best practices (GATK v3.8, Genome Res. 2010;20:1297-303)
£ A3, copy number variant (CNV) 2+ aneuploidy ZAES 2[8l, DOC MEE 7|H9tO 2 XpA| 7HEtst T2 2401 3bCNV v23.08181 CoNIFER
v0.2.2 (Genome Res. 2012;22:1525-32)2 £8510] AL2tHELICE. E5t repeat expansion 80| HES /8K ExpansionHunter v5.0.0
(Bioinformatics. 2019;35:4754-6)2 AF23t% 11, regions of homozygosity (ROH) < ZZE2 I8l AutoMap v1.2(Nat Commun. 2021;12:518)2
AFESIHELICE Ho| =42 2IsliAM = Variant Effect Predictor v104.2 (VEP, Ensembl, Genome Biology 2016;17:122.)E A2 E|AELICE S8 HHo|<|
M gl 2=2= American College of Medical Genetics and Genomics (ACMG) % Association for Molecular Pathology (AMP)0{|A 2&rst= X[l
(Genet Med. 2015;17:405-424, Genet Med. 2020:22:245-257 Hum Mutat. 2020:41:2028-2057)0]| (2, EFXte| H&E, 7452 O2|1 0| Hof| A|
SHE| AT AL ZRE 7|0 R SHEASLICE HHO| SHA] AIT0]| YA OZ Rol0(sta StXte| Hoiddnt 20| QICHD ZHEE|= tHo|gt 2 EL T ME
SAIHA HAS| tHo| HE HE TS ASSH= LS A0 274610, M2|=7t W2 oo Mo A|[#AS Edf &QlstLc @8 Al FASTQ IHY, VCF IHY,

= Z=M0| 22l small variant 222 H|2 gL|Ct
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B AAH= CHEES ARISH= CHRE0| old A LIof|A|, TFUE7| MY 0| (single nucleotide variant, SNV) & ZH2 AfQl/Z Al 10| (small insertion and deletion, small INDEL)zt 2 £X|4: $10|
(>=3 ¢ AES IBISH= copy number variant, CNV)E ZE5H7| fIs] A2|U2|H0f| M FHUE|}ELICE 2 HAF2 College of American Pathologists (CAP#:8750906)2t Clinical Laboratory
Improvement Amendments (CLIA#: 99D2274041) 2RE| 10| UAZAE SHE £ U= IS Q1S BIFELICH ZAL BiEo| MM Q@ Mut QUMY QoM AZ2 tt= RTAL ZA HItal U
0|2 o3t s} 8l RTH[Ste| (ACMG)2| 7|&EZ 3! 710|=2121 MM G https://www.acmg.net/PDFLibrary/Standards-Guidelines-Clinical-Molecular-Genetics.pdf) il L2} =8| ALt &2

At HlEs Fgsh= iR RO A B LHolA SNV, small INDEL (<50 bp) & 2 X4 #HO| (>=3 ¢ A& 52 M2|E 2 HES 5 USLICE H2 (inversion), M9 (translocation), X+&

4 4
LX}0|= 0| (low level mosaicism), X{4== O|E2E=2[0} X|i5 0] (low level heteroplasmic mitochondrial genome variant)2t 22 0|7} Q| AE|= AR, 8l Q9| HO|E £ M2 ZES|

= H7E CHE HALS +ots AS HEELICH Tot S5, AAY 2 HE| 7IEH 0282 Z 2lsl STSH AMFY == SH0| EMELICE oj2{et S L 0|7t ol dEl= B2, sig ol &7

= =
MEE 52 HE|E2 RMOI=E EA|E i ZAS S3E 22 2ELICH 0| 1Mol RS SASILE =HE 4= QIELICE 0 21Al= Tt B8 HIMO|H, ZAL Z1HE TT| 2837 2siAl
o 7_" o pud

X
=
#zo0| 2ot

Accreditations and Certifications

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

Ol BEEL oA, QHBIA, MBI T4 YAEO| FEFOE HEYSLICL

Report electronically signed by:

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

© 3billion, Inc. RHE 2o 9 AEh 7|Et 22f: FA:
www.3billion.io penetics@3billion.id support@3billion.io MSEHEA ZET H6l2t2 416,13-145 (CHX|S, HE2LY) 7/8


mailto:genetics@3billion.io

3bitliion Report date: 2023-09-13

3B-EXOME, Proband

HE ST Al (REQUESTED GENE FINDINGS)
2HE STXE= ZE2| A2 =ASLICE 24 °"1X}01| oSt 72| X| HEE= ofel ESHE HESHMR. 2FE TR LANMOZ Qo|n|st #Ho|7t 2ol
T|X| iQtELICt T2t @EE QERIIM CH21F 22 variant of uncertain significance 7t 21 = &LICE

Gene Variant Classification
NM_000169.3:c.485G>A (NP_000160.1:p.Trp162Ter)
PTPNT11 Zygosity Heterozygous VUS

Inheritance Maternal

2FE [TXAHH2|X| L

Gene % bp >=20x Gene % bp >=20x Gene % bp >=20x
a 99 c 99 e 99
b 199 d 199 f 199
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