SAMPLE

3 bl |on Report date: N/A
3B-EXOME, 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
WA/ HE yyyy-mm-dd / Male o|2|7 |2 [212]7]2H HAMSEY  yyyy-mm-dd
oAF East asian MEFLY  yyyy-mm-dd
QA M (CLINICAL INFORMATION)
34 Intellectual disability, Atrial septal defect, Cryptorchidism

(F=7F ZHEof| 7|7t UM HE = HO|E siAsh=0 20| =M 'HAH Y (METHODS) MMojlA s HEE =tolgt 4~ QUELICE)
Z1t 22F (RESULT SUMMARY)
Primary findings Variant reported Additional findings No variant reported
Requested gene(s) findings No variant reported Secondary findings No variant reported

1%} Z2t (PRIMARY FINDINGS)

INCONCLUSIVE

EBP {XXt0llA hemizygous variant of uncertain significance?t 2= AELICE EBP {8 Xh= X-linked 'MEND syndrome (OMIM:300960)'9| ¥
Ol QEXIRIL|CE. $ixH LqFl M Z = 0| HH0|Z pathogenic FE= likely pathogenicR 2 2R 47t ¢i7| W20 0] |7}t REtg QEteix|= 22

Ch 2tXfo| Z4fnp Zistol| Cioh UAH APHIAIE 2f0l Sh= 240 HEELICE O2|1 71E HAE Sl 214 #0] (de novo variant) 20|

likely pathogenicQ= &7 & 4= UELICE ESt s HHo|ol| Citt 7|5 2AS Soif Hole| Heldo| ZHECHH, o] FE ES#HO| X

SLICk

- I:I

MEND syndrome (OMIM:300960)

Gene Variant Classification
EBP Genomic Position 12-112910827-A-G (GRCh38) VUSs
cDNA NM_006579.3:c.253_255del
Protein NP_006570.1:p.Leu85del
Zygosity Hemizygous
Inheritance Unknown
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3 bl IOI‘\ Report date: N/A
3B-EXOME, Proband Bitonio Botlon

1Xt Z1t 5lfA (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

Sixfel ZA2 HHE 4 UOLt Holo| HYUMS UBY U5t evidenceZt §FSHH primary findings @2 E15617| 01212 variants of uncertain
significance (VUS), 2%l ZE2| M 24l (mode-of-inheritance)t 2t7| §10] StXte| Z&2 ERHOZE MHY 4 U= FHX-ZEHO|A pathogenic/
likely pathogenic #0| EE= VUS, EEBH 2EX[o| Z4t 0t At ¢fo] | 22I0| MiZ et 715 20f| 2HAE HHO|E Eelet 3271 #H0|= 2RIE|X| ait&LICH

(et1hg EaMoll= "EHIHE o Z 2EAMO0| = HO| = ZEE|0] UX| §EELICE)

Hr 2 @ME RMXL (REQUESTED GENE FINDINGS)
QHE QEAISOIN Ao Qolnjst Ho|7} Stol £[X| tALICE 2/2] Al HZsH o|AlEl= SHXt 20| #H2|X| Fii 0ix/at Ho|x|o| HEg

O X
o T =
sHolef Z:A|7] HRLIC

2X} & Z3t (SECONDARY FINDINGS)

American College of Medical Genetics and Genomics (ACMG)0i|A] &&lst 7t0|=E2IQI0i[A HESH= QaM o= XX| 7ts%t 8479 24t WA | TXt
(Secondary Finding)' S=0i|M Ao = PAE 2|0|QU= HOTF ZHRIE|X| QIUSLICE T={LE HAL| 7|=X SHA|LE SIXH7EX] $HEIXX| b2 oA HE
o| BX SO R HO7F UAHE|X| AUUS s JAELICE
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° ' ‘ °
3 bl nion Report date: N/A

Unique ID:  [Unique ID]

3B-EXOME , 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

#1128 (REFERENCES)
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SAMPLE

3 bl = = IOI‘\ Report date: N/A
3

Xt

1.

2.

nique ID:  [Unique ID]
B-EXOME, Proband bitonD: [3iton D]

At TIAFSE (NOTES)

Z1t ok Ant= Positive, inconclusive 12|11 negative M7HK| 2 2FEL|Ct.

Category Explanation

Positive - AD/XL Egto| glol QEXIO| M P/LP variant 7t 20lz|= AL
- AR Zgte| Il RMXI0l|A] 27 O]42| P/LP variant 7+ &Q1E|= 22 (proband only 2 22 phasing study 7} A|4E|X|
AUASLICE)

Inconclusive - AD/XL Zgto| 2ol @It AVUSTt 2 .°_|EIE
- AR Zzto| ol RTXI0l|A 17H0|Ake] VUST} = IE%"
-+ AR Zgto| 210l REXI0IAN 27 FHO| P/LPvarlant Pl =
. BIXto| Al ZAk} ALSBH= GUS Of| M variant 7t EelE|= ZA

o

rlr

Ho
_I_

40

Negative - UYHOZ ZHHE o|0|RU= HO|7L ERIE|X| o= 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| 22 (Variant Classification): ACMG guideline (PMID 25741868)0{|X XMAl$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),
moderate (M), supporting (P)]& Z&5t0] 2} tHO|E TH=3stal 2= (classify)2iLICH

HEARZH (RECOMMENDATIONS)

. TEAof ek 2tx

. A 2atof tiet R &fEol 2QEL|C}.

[

o
. O| ZAH= CHEHEIS FACISH= CHE 20| ala o] LYo ._*"E'%Ulklo“' £H0| (single nucleotide variant)2}t 22 £@l/Z 4! $HO| (small INDEL(<50bp))&
=

=2 a2 AES £ JYSLICE H| (inversion), M| (translocation), X4=& 2X}0|3 (low level mosaicism, <20%), M= O/EZE2[0t X|&
£40] (low level heteroplasmic mitochondrial genome variant, <20%)2t Z2 #H0|7} S|ME|= B2, sliT R&e| HO|E AESI=E MA|E CIE 4
AS $8lish= 242 A SIL|CE 74 @K} (pseudogenes) @t 20| E7| M SAMMO| &2 X|F2| (highly homologous regions)oi| Y= Ho|= 2%
O] ALt Hetz 7t WolR 4 UEL|CH TE A 9o FHoj| Q= QIEE (intronic) H0|, SM QXS HO| (epigenetic factors)Lt regulatory
region0f| Q= 0| EEoH AE0| O AL HE 7L HOE 4= U1 BH=0] 271 = UELICE

El ZAACHAIRIO| QIA ME ot TIER2 S J[HIQ 2 ot MARMA| 20| Chot sHMALICE MSE ZAHAX O] CHt & HEIH S
AL ESES ER MM U= ’éﬂ% HMIBSIR| & g = USLICE 2 DA 20Tt AACHARLS] 24k HEop At 21A|7} oFst H2 r
w2t =7 AL Eed 02| segregation2 Q157 | 2IsHAM WEoE R fE= CHE 7HE TR0 CHEE A AS A2 & A
A AALE St 20| 4‘._47‘0’5' I(CNV) st 751 0| (SV)2| 22, ™etst breakpointZt 2HQ1El t'E*OI”“‘”(H NZEMOE A 2=
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SIBHA, Zat B3 EA| SOHE Jatolst HE E1|0IE1H1|0I¢9f o ZUS HESP| W20, MZ2 ootE/atety 24 a3

=

El HIO[ES0| RF &A= A4 L7t OFE 2= AUFLICH

l_|

-

HO|7} HUE|X| §IUS FLR, /T 20| Qlth= XS 2|0[dh= 20| OtL|H, M22 FHEIt I [af, #Ho| 27 3 ZIH
USLICL X7 ASHE M0 St B2, M22 HEE MESIH HEMS Aldstn, Zatof HESO| ASAl, M2 Z2AX|E LA Ch
EXHOIIA| MEAH LIEHS o HEE 7150 T2 M0l A RS & & ASLICL 422 2 OWOH 2t HE N53% (HAHAES| HIZ

of iR 2XIHE E017| 2ot 2 dA |22 Ea = A0 670 2ol 2= AN H2[5H| W20l Xt MZ2 ANIE NS gi=
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SAMPLE

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

HAHHH (METHODS)

HEZZIAXIEIM O] 2t EDTA bloodS AF235H0] kHF|El & ME0f|A genomic DNAZS FZEZHELICE xGen human mtDNA panelzt xGen Custom Hyb
Panel v10| Z7}=l xGen Exome Research Panel v2 (Integrated DNA Technologies, Coralville, lowa, USA)S AFZ28t0{ exome captureS $=851%
11, NovaSeq X system (lllumina, San Diego, CA, USA)S AF23t0d sequencingsS +8SIAELICt MAEl = 11133,262,652712] H7| ME H|o|EH=
Genome Reference Consortium Human Build 38 (GRCh38)zt 21Zt0|EZE=2|0F DNA2| Revised Cambridge Reference Sequence (rCRS)01| align
Z|RAELICE Target?h exome EE 34,212,647712| E7| ME0|H, O|= RefSeq 7| CHEHE I HHo| oF 99.3%0]| SHEHEILIC sigh FH2 158.52x
mean depth-of-coverage Z A|Z4 =10, 2F 99.50% 2| A HO| 20x 0|42 = AR AERSLICE LIHX| 0.50%= coverage?| S26HK| RAUK[TH (X}
Mgt LIE2 HEAIY &X), 0| Xz DEE MEYAS AAY Co|Ee] EMof FetdtH, 240 Mttt 4oz ZHFELICH E5 RTXL X A ol o
¢t depth-of-coverage (DOC) HEE= M Al MIZELICL & 65187702 ThUHT|ME HO|(SNV)2F 11,7317H2] ZH2 &) 3! 24 #HO| (small INDEL)O|
SIQIE|USLICEH A|Z A HIO|E] 24 2 HO| s{A2 ME|LZ |0l A THLE XESHO| siiAd A|ARIQI EVIDENCE v4.3 (Clin Genet.2020;98:562-570)& At
2510] 485t HELICt EVIDENCES SNV/small INDEL =2 28l GATK best practices (GATK v4.4.0, Genome Res.2010;20:1297-303)E At&3t
10, copy number variant (CNV)2+ aneuploidy Z=2 2IdH, DOC HEE 7|82 XiH| JHeet T2 70l 3bCNV v2.12 12|11 paired-read MEE 7|
BIOE Sh= Manta v1.6.0 (Bioinformatics. 2016;32:1220-2)2 S&5t0] AF3IAELICE 2|1 mitochondrial genomed| low level heteroplasmic
SNV/INDEL HZES $l8l Mutect2 v4.4.0 (Genome Res. 2010;20:1297-303), repeat expansion 20| ZZ=E 28l ExpansionHunter v5.0.0
(Bioinformatics. 2019;35:4754-6)Z2 A28 20 mobile element insertion ZES 2[8ll MELT v2.2.2 (Genome Res.2017:27:1916-29)2 At23I%
&LICt. 3 regions of homozygosity (ROH) E9 HES 28l AutoMap v1.2(Nat Commun. 2021;12:518)2 ALESIFOMH, HO| FME2 Q[diM=
Variant Effect Predictor v104.2 (VEP, Ensembl, Genome Biology 2016;17:122.)7t AL E|RAELICE S #Holo| MH 5l 22= American College of
Medical Genetics and Genomics (ACMG) ! Association for Molecular Pathology (AMP)OlA #Ztst= XA (Genet Med. 2015;17:405-424,
Genet Med. 2020:22:245-257 , Hum Mutat. 2020;41:2028-2057)0| L2, StXte| Hedd, 74&2d, 02|11 O|Hol| AIHE| AT HAL Z2HE 7[Rt =2 43
E|AELICE HO| 34 ATl YMMOZ [o|0[5t 1 ShAte| Hoignt 20| QICID 7HRE|= HO|PH HNEIL|CH TERRUSAA A Ho| HE HeEE
ASBSh= LR A0 20, AM2|7F 2 Ho(2H Mol AIZA S Solf 2QISLICE 28 Al FASTQ I, VCF I, o= F410| 2l small variant S5

[==]
= M3 Lk
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3 bl IOI‘\ Report date: N/A
3B-EXOME, Proband Bitonio Botlon

M4 x5t (DISCLAIMER)

2 At CHHEIS Tgohs iR RO dd JAS Taksh BN ST B LHof|A, T 7| M tHO] (single nucleotide variant, SNV) 2! ZH2 Afl/ZA 4
£40] (small insertion and deletion, small INDEL)2t & SX|<= #O| (>=3 ¢ A& S T ESH= copy number variant, CNV), mobile element insertion
variants 1t repeat expansion £ Z&5t7| f/oH M2[L2|AH0iA THLE|RASLICE Repeat expansion HO(2| HEE 17 7 RTXIE HMiote|H HHE(*) M
Xto| AL repeat expansion number 7t 2tATIE 2 2 QELICH (AR, ARX, ATNT, ATXNT, ATXN2, ATXN3, ATXN7, ATXN8OS* CACNAITA,
COMP, FOXL2, HOXD13, HTT, PABPN1, PHOX2B, PRDM12, TBP, ZIC2). 12|11 O|EZE=2|0} X|=LHollA SNV/INDELS >10% heteroplasmy
levelgt HAZELICE 2 ZAME2 College of American Pathologists (CAP#:8750906)%} Clinical Laboratory Improvement Amendments
(CLIA#:99D2274041) 2R2E 10| AMZAE feh £~ = XHAS 21T BJSSLICE ZA HHO| BAN o dnt AMN fad HEE o= ST}
A LI Bl 0|3 ofgt Tt B! REAEE| (ACMG)2| 7|SEZE U 7I0|=2tl MM G (https://www.acmg.net/PDFLibrary/Standards-Guidelines-
Clinical-Molecular-Genetics.pdf)ol| [ttt SZHE|RASLICH 2 At CHEEES FESH= CHREE] Ala FH LHoIA SNV, small INDEL (<50 bp) X & Sx|
o B0 (23 ¢4 Aot 2 M2 2 AES 2 QIELICH He| (inversion), 9| (translocation), A2 2XH0|3 HO] (low level mosaicism), X2 O]

rlr

rE

EZC2|0f X[ H0| (low level heteroplasmic mitochondrial genome variant)@t 22 0|7} Q| ME|= AL, ST 3O HO|E &2 ME|E 2 HESIT
£ HA|E CHE HAME 3ots A2 HESLICEL 3t B35, AIRY 3 FEo| 7|2% 022 Qlsl| S|TSHA| AIAY == JH0| ZEXHEILICE 028t EY
L 0|7t o= 22, e FYo| HYIMEE 52 A2 245l E’“71|5| CHA DAL 3 A4S #ETILICE O] BIMe| URE EASIHALE =X
o 4= QIELICH O] HEAME Rt R1g HIAMO|H, ZAF ZWE ZICH]| 28517| fIshAe BIEA| A IaiEEnto] AtatA| =tel 59| FIHEQI AZ0|
2FtL|CE

ACCREDITATIONS AND CERTIFICATIONS

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

O| HEXE= QAL RS}, HESAIZE T E QUAE0| B2 HEMSLICH
Report electronically signed by:

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

° ' ' °
3 bl nion Report date: N/A

Unique ID:  [Unique ID]

3B-EXOM E, 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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