SAMPLE

3 bi = = IOI‘\ Report date: N/A
3B-GENOME, Proband Biton o Botion

2iX} 7|2 HE (PATIENT INFORMATION)

Unique ID [Unique ID] Eleto| [&Eef] MEEIY EDTA blood
3billion ID [3billion ID] = Pediatrics MERF Y yyyy-mm-dd
A /HE  yyyy-mm-dd / Male o|z|7| & EERE)] HAEEY yyyy-mm-dd
oAF East asian MEx A0l yyyy-mm-dd
QA M (CLINICAL INFORMATION)
34 Intellectual disability, Atrial septal defect, Cryptorchidism

Z7HEEO|| 7| Mot Y&t HE = HO|E shAISH=0| 280 = 'ZAMYH (METHODS)' MlM0j|lM i MEE 2holeh o~ JUELICEL)
Z1t 22F (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|7t HHEAUELICE PTPNTT |8 XAt= autosomal dominant ‘Noonan syndrome 1
(OMIM: 163950)'2| Q! STXIRILICE 0] #HO|= LTI Held tHo|o|H, BtXte| ZAknt Fetof CHet AN MEAIE 2fel St 20| HEELICE B2t

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

o

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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A1} 5lA (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

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

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)

Validation Not performed as the variant was considered high-quality

Variant Classification Pathogenic
o= 2o = tHo| (ADDITIONAL FINDINGS)
Of2f FE= BHxfo] ZA YAKIOR TR0| USS UZBI| FIH YAT AT, segregation ZAHES T|5 24T 22 %7 AL HR #0| 229
L|CH BIX[o| ZALS MOHEE 4 QlOLt HO|o| HRAMS =3t 0kt evidence?t £&310{ primary findings 22 E1817| 0212 variants of uncertain
significance (VUS), 22zl H2| 8 &4l (mod inheritance)zt 27| g10] 2tXte| Zatg FEMo = AHY -~ U= |FHX-EHO|M pathogenic/

likely pathogenic #0| &=

e-of-
US, EEot eiXte| SAknt A2t glo| 2| 2TI0| K|S 7HE={0]| 2t El $Ho|7F ZrElL|C
(B2 BOAoflE "ERX o2

U= HO|"= EE=|0f UX| S4ELICE)

Gene Variant Zygosity Inheritance In sillico Allele frequency Class Disease
LZTR1 NM_006767 .4:c.295G>A  Heterozygous Unknown REVEL: 0.30, gnomAD: 1/ VUS Noonan syndrome 10(AD)
(p.Asp99Asn) 3Cnet: 0.00 1461814
SpliceAl: 0.02

HEE QMEI MK (REQUESTED GENE FINDINGS)
QFE STXS0M YO Z Folojeh HO|7t &l =X ARUASLICE 22| A HSEH odkl= RTX FE2| HHE|X| FE = OFX[2 Ho|X|e] £E£2
QI8 Z:A|7| HIRHLICH
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2K} 'L Z3 (SECONDARY FINDINGS)

LMNA SHXI0A| heterozygous likely pathogenic #0|7} HAHE|REL|CH LMNA RTX}H= 'Dilated cardiomyopathy (OMIM: 115200)'e| 221 |H
Xt 2L|Ck. LMNAZ2 American College of Medical Genetics and Genomics (ACMG)0f|A] &t 70| =2folofl A HASH= ofstMo = Z=X| 7tstt 84
JHo| "2k} BrA QTAL (Secondary Finding)' & SHLIRQILICE Cardiomyopathy, dilated, 1A (OMIM: 115200)= AfEAMA| 24 ZsIQIL|CE LMNA
(OMIM: 150330) FHXI0f| A HO|E 7HX|1 Q= 2, &M M2ESOR Qlsl| ME 259| AR £ 7|sH0 e SYM MR 2 3ol U

SLICH o 2kM, R &HE 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:¢.904_905insGGCT
Protein NP_733821.1:p.Leu302ArgfsTer30
Zygosity Heterozygous
Inheritance Unknown
© 3billion, Inc. Clinical consultations:  Other inquiries: Address:

www.3billion.io genetics@3billion.io support@3billion.io MEAl LT HiE2t=2 415, 85 3/8


mailto:genetics@3billion.io

SAMPLE

° ' l °
3 bl nlion Report date: N/A

Unique ID: [Unique ID]

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

&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
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Xt

1.

2.

At TAFSE (NOTES)

Z1at ok Ant= Positive, inconclusive 12|11 negative M7HK| 2 2FEL|Ct.

Category Explanation

Positive - AD/XL Egto| glol QEXIO| M P/LP variant 7t &olz|= AL
- AR Zgte| Il REXI0l|A] 27 O] 42| P/LP variant 7+ &Q1E|= 22 (proband only 2| Z< phasing study 7} A|4E|X|
AUASLICE)

Inconclusive . AD/XL Zgto| 2ol @It AVUSTt 2 .°_|EIE
- AR Zzto| QI RTXI0l|A 17Ho|Ake] VUST} = IE%"
-+ AR Zgto| 2101 REXI0IA 2 7HO| P/LPvarlant Pl =
. EXto| Al ZA} ALSBH= GUS Of| M variant 7t EelE|= A

o

rlr

Ho
_I_

40

Negative - UMEOR TAE 0| = HO7F HRIE|X| Qb= HR

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| 237 (Variant Classification): ACMG guideline (PMID 25741868)0A X|A|3t evidence type [population data, computational and
predictive data, functional data, segregation data, de novo data, allelic data] €& 2} evidence®| Z= [very strong (VS), strong (S),
moderate (M), supporting (P)]E Z2H&5t0{ 2t H0|E E=5t10 27 (classify)LICh

%Kt (RECOMMENDATIONS)

. dAF 2o et R HEO| 2Lt
C|

. O] ZHAR: By

.= dAF 21t

. M2 Aol| gt 2tk S2l= 101 F712 HUBLICH 5, B2 E A0l SHsl| ofATt eiRte] [E A SO 2fels A Al

ol
of
rir
&
4
I'-III

2 ol Ao Lio| HHUHT|ME EHO| (single nucleotide variant)2t ZH2 AFRl/ZA £HO| (small INDEL(<50bp))E

A=t & QUBLICE &2 | (inversion), T2| (translocation), K=& EX}0|3 (low level mosaicism, <20%), XM4== 0|E2E2(0t K|
eteroplasmic mitochondrial genome variant, <20%)2} 22 #H0|7t QME|= AL, T REO| HO|E HSI=E M=l CH2 &
A8 AT gLt 7Y R (pseudogenes)2t 20| E7|ME fAMY0| &2 K[| (highly homologous regions)0il = Hol= &
te7F HOJE 4= AELICE B A 2|9 FHoj| Q= AEER (intronic) O], FHRTSIE] HO| (epigenetic factors)Lt regulatory
FAE0| O{EALE M7 HOjE 4~ U1 T=0| E7F 4= AUELICH

e By

>

0| (low leve

AL E $HEH=
=0| 013471
region Of Q!

oA
1ot

rr r|r T rI
rE
=l
|_r|
rot

C

MBS E BAMHYAS] P FE} 7HEHS 7|22 ot MFR M| 240 thet s ULICH MSE BATHERO) CHet Ao =27t 23

SIHLE EE R0 22 UEY U= BUE MBS R & S AELICEL 2 ZAH 207t ZALHAXIS| AAr FE ot At #AI7} ofst AR, FX|2|of mHE

ek 3270 ZARHERE 4 QUELICE #H0]2| segregationS 20167 | oA MESHA 2@ toi= THE 7HE A0f| CHEE TR|ASAIZA = Moj Al

A AAIE stz 20| HEHEILICE SH|#HO|(CNV) S Zetet XX HO| (SV)2| B2, Mttt breakpointZt 2fQIE! 0|3 40| A|ZHOZ AR
|2] 2R, X2=Z (low heteroplasmic level, <20%) HO|= A0] A|ZAOZ HAFE 2= IELICE

2 AN @7 Ho|o| 22 QoA 22t B1 TA| 2IHE QlAto|st M2 H|0|E{H|0| A9} R 2312 £xsty| 20|, 2L OfsH/afsty S4 EHpL

27t 7t 2, HZE HI0|HS0| 7 HEA0= 2N LTt otd 4 AFLICE
=

3

>
inl
_lTl_
i=|
HM
HI
=
)
=)
pal
o
nrE
O

X
>~

]

ZAL ZioflA OOl HOlZk HTEIX| 49kg 2, K Hgo| giCHs 2 ojufsts 2o] ofiny
S S SLIC B} STl Sl B, N2 2
= BRIl MEA LiEkt B4 B

1t 111|7| S)et LHE 2EXHE E017| ?loh 2 dA 22
(o}

mlru
Pt
N
St
2
p-|
Az
HoLx
=2

bt
&
D
=
[
2
=2
]
I'In
i" -
T

=
N
ok
N
G
=2
rlot
X
N L
=
HU
Ho
D_I.
2t
i
=

ELct.

. Primary Findings 3!/=== Secondary FindingsOfl Z&z|X| 52 H0|= Sanger sequencing® 2 validation | X| &LICE m2tA A3 quality 7|

Eg SEh oot B nELICH

=
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ZAperH (METHODS)

BEXAX|EIMO|| W2t EDTA bloodZS AFSI0] XiF|El MY MZ0|M genomic DNAZ Z=ZMELICE TruSeq DNA PCR-Free kit (lllumina, San
Diego, CA, USA)E AFE3I0d sequencing libraryS HZtStE 11, NovaSeq X system (lllumina, San Diego, CA, USA)S At23t0 sequencings £
SHEHELICE MMEl = 145786,689,891712] &7 ME HI0|E{= masking It20| XE=l Genome Reference Consortium Human Build 38
(GRCh38)1t 2IZHi|E 2 =2|0F DNA2| Revised Cambridge Reference Sequence (rCRS)0] align=|A&LICE Masking IHl0| HEE GRCh382
Genome Reference Consortium (GRC)2te| RS o GMA| 218 R FSE FIs2 NCE X[etet HAMLICH (Nat Biotechnol.
2022:;40:672-680). TE LFEA|= 41.62x mean depth-of-coverage 2 A|AA! E|AUELICH FHEQFHM|Q| oF 97.95% (FIA| AHAK|Q| 98.74%)7}
20x O|AtO 2 A|ZA E[AELICH EX S FA| HHoi| it depth-of-coverage (DOC) M= QK A| HZELICH £ 3,950,0047H2] THUHET|ME HO|
(SNV)2F1,021,332712] =2 4¢) 5! A4 #HO| (small INDEL)O| ZHI=AELICH AlZA HIOJE 24 51 HOo| siAi2 Ma|dz|AHofA ZHEEl XtSHO| of
A A|ARIQI EVIDENCE v4.5 (Clin Genet. 2020;98:562-570)2 AtE5t0] £85I RSLICE EVIDENCEE SNV/small INDEL ZZEE 23l GATK best
practices (GATK v4.4.0, Genome Res. 2010;20:1297-303)E A&}, copy number variant (CNV) & ZEgt structural variant (SV)2t
aneuploidy AE2 2|8, DOC HEE 7[HtoZ XpH| 7HEst T2 Q1 3bCNV v2.12 Manta v1.6.0 (Bioinformatics. 2016;32:1220-2)2 £&5t04
A2SIEELICE 32|11 mitochondrial genome Of low level heteroplasmic SNV/INDEL ZHZES I8l Mutect2 v4.40 (Genome Res.
2010;20:1297-303), repeat expansion H0| A=2 2[dll ExpansionHunter v5.0.0 (Bioinformatics. 2019;35:4754-6)& AtESIE 2, mobile
element insertion AES I8l MELT v2.2.2 (Genome Res. 2017:27:1916-29)2 A5t ELICE EESH regions of homozygosity (ROH) I A=
2 28 AutoMap v1.3(Nat Commun. 2021;12:518)E A&t M, Ho| FME 8= Variant Effect Predictor v112.0 (VEP, Ensembl,
Genome Biology 2016;17:122.)7} AFE[/USLICE |H #Hol2| ME 5! 2 F&= American College of Medical Genetics and Genomics (ACMG) %
Association for Molecular Pathology (AMP)0IA] #E3SH= X|E (Genet Med. 2015;17:405-424, Genet Med. 2020:22:245-257, Hum Mutat.
2020;41:2028-2057)0f ti2f, Stxje] HHH, 71E3, 12|10 0|0l A|ME|UT HAL BIHE T|HIOE SJE|USLICE HO| siAd AITHo| d4Eo= {9
0|5t 2EXte| TSt 20| QICID ZHE|= HO|TH BN EL|CE MERTKM|AAL 2| Ho| HE T E HBSt= LI A0 2AsHH, M=ot 2
SNV, small INDEL, 2|11 breakpoint 7t 20|= SV #HO|Zt Mo A|ZAME Sdff =Holgt LICE @K A, FASTQ I, VCF ItY, = FA0| H2l small

variant 222 A3 giLct
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HMZEZ (DISCLAIMER)

B A= tieRol QFA oA, THUHI|IME HO| (single nucleotide variant, SNV) 3! 22 Al /ZA! HHO| (small insertion and deletion, small
INDEL)2 1% O] (structural variant)E ZAE5H7| s M2[LU2|A0l|A FHL=[AELICE Repeat expansion H0[2| ZHEE 4570 RTXIE H|ote|H EH
H(*) SXIC| 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 0|EZE2|0t X|&=LHolA 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 = XHES Q1F HASLICE ZAMMHO| 2N ot AMN 8 M B2 o= RTXL AAHEIH, 0|= ofst | xst gl
[ENES| (ACMG)Q| 7|&EZE 4l 710|=22l MM G (https://www.acmg.net/PDFLibrary/Standards-Guidelines-Clinical-Molecular-Genetics.pdf)
5! CAP Xt MIcH &7 | MEE4(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
LE S5, Al 2d 2 FEo| 7|25 02222 Qs S22H5HA| AIZYE == G L H0[71 ollE|= ZL2, il AL s3g 248 AFRILICH 0] E1AM9|
ULE ZALSIALE EX[E = IBLICE O] BN = TIEH 108 H0MO|H, ZA ZIHE TITH|| 28317| IsiA= BHEA| 2ot ToiEEte| ARtatA 2ol S

— L—— o o
of 71X AB0| Eaelict

ACCREDITATIONS AND CERTIFICATIONS

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

Ol HIZEE QAL RHEAL, EoIAZ FYE LJEO| SeH 2 HEYSLIC

Report electronically signed by:

Go Hun Seo, M.D, Ph.D.
Chief Medical Officer & Laboratory Director
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EZ2(APPENDIX): = @M€l Tt cist Zat

SHE 1074 FHXLL| protein-coding exon2 TPRN, MAFA, PMS2g H|2(st S23| AlZ 4 E|RASLICH RTXI0)| Cist H2|X| HE= of2f EE5H
£ TESIMR (95%>=10x). (HHZ|X|Z7I N/AZ EA|E RTXES L4 2AM0| ot2l B X|X| 242 pseudogenes EE= noncoding genesiL|CY.)

Gene % bp >=10x Gene % bp >=10x Gene % bp >=10x
TPRN 94.0 MAFA 94.0 PMS2 94.0
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