SAMPLE

3 bl = = IOI‘\ Report date: N/A
3B-EXOME, 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 METsY 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 No variant reported
Requested gene(s) findings No variant reported Secondary findings No variant reported

1X} Z2t (PRIMARY FINDINGS)

INCONCLUSIVE

EBP 7Kl hemizygous variant of uncertain significanceZt 2AE|RASLICE EBP ST XH= X-linked 'MEND syndrome (OMIM:300960)'2| &
oI REXIILICE HxH 22T HE2E= 0] 10| pathogenic £ likely pathogenicQ 2 2Fe 47} §l7| [20] 0] #0|7} Hets FAUEX|= 22
Ct. 2txto| ZAbat Zeto]| st AR MEEUA|E 2ol oh= 20| HEELICE O2|1 71E HAE Sol| 414 0| (de novo variant) 0| ZtQIEICHH #HO
likely pathogenicR= M7 & 4= UELICE BTt sHE Ho|of| tiet 7|5 2AMS Sl tHo|2| iAo ZHEICHH, o] FE EEoHHO| H2F0H| AFSE &= Y
SLICk

MEND syndrome (OMIM:300960)

Gene Variant Classification
EBP Genomic Position 12-112910827-A-G (GRCh38) VUS-mid
cDNA NM_006579.3:c.253_255del
Protein NP_006570.1:p.Leu85del
Zygosity Hemizygous
Inheritance Unknown
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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 QUOLt Holo| HUMS UBY U5t evidenceZt §FSHH primary findings 22 E11617| 01212 variants of uncertain
significance (VUS), 2%l ZE2| M 2l (mode-of-inheritance) =t 2t7| §10] BtXte| Z42 ERHOE MHEY 4 U= FUX-ZEHO|A pathogenic/
likely pathogenic 0| EE= VUS, EE8t SHAto] SAknt A3t §lo| 9| 2XI0| K|St 7hE={0)| 2 E HO|E Eottt 7t #HO = SHelE|X] fbELICH

(&g EaMolls “HIHEHO 2 2EHM0| Q= HO "= IEE(0] UX| 2ESLICE)

Hr 2 @ME MK (REQUESTED GENE FINDINGS)
QHE QEXISOIN Ao Qojnjst Ho|7} Stol £|X| tALICE 2/2] Al HZsH o|AlEl= SHxt 20| #Hz|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)0l|A] &&lst 7t0|=2IQI0i[A HESH= Qe o = XX| 7ts%t 8479 "2t WA | Xt
(Secondary Finding)' S=0i|M MO = ZAE 2|0|QU= HOTF ZRIE|X| QIUSLICE L HAL| 7|=X SHA|LE SIXH7EX] $HEIX|X| 42 oA HE
o| BX SO R HO7F UAHE|X| AUUS Tt JASLICE
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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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11.
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. 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.
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1. Zap ok Z1k= Positive, inconclusive 12|11 negative M7tX|2 2R E/L|Ct.

Category Explanation

Positive - AD/XL Egto| 19! SEXIN|A P/LP variant 7t 20lz|= AL
-+ AR Z=to| 2191 SHXI0|A 271 0| AF2| P/LP variant 7t 20l%|= A2 (proband only 2| 2 phasing study 7t A[E|X|

AASLICE)

Inconclusive - AD/XL Zzto| ol SMXI0MVUSTt 2fols|= 22
. AR Ezto| 2101 QEXI0|| M 17H0|Ar2] VUSTH &Rl £ = AR
- AR Zzto| ol REXI0IAM 27| JH| P/LP variant 7} 2l &
. EXto| Al ZA} ALSBH= GUS Of| M variant 7t EelE|= A

rr

o
g_l_

40

Negative . YMHMOZ Ak

rn
10

(O]

rr

0|7}

ot

FRIz|X| 8

rir
40

3
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)0i|A] 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 ZH3t0{ 2t #H0|E T=Est1 23 (classify)gfLICh

ZZEAE (RECOMMENDATIONS)
1. AL Zzto] Chiet R A0
2. 0| ZHAH= THHEIS FCISH= [ EO| oA Ao Ljo] HlHT| MY 0| (single nucleotide variant)2b ZH2 £l /Z A 90| (small INDEL(<50bp))S

=2 M2 AEE 4= JELICE HY (inversion), FQ| (translocation), X4=& 2X}0|3 (low level mosaicism, <20%), M$=Z O0|EZE=2[0t X|s

0| (low level heteroplasmic mitochondrial genome variant, <20%)2t 22 H0|7t o ME|= AR, sliE FHHo| HO|E HESIEE MAEI T2 A

A st 22 HE ELICH 7HE | MKt (pseudogenes)2t 20| E7|AME FAHE0| &2 X[ (highly homologous regions)0| = #H0|l= AZE

O] AL Hte 7t Ho{R 4 UELICH B A 29| FHoj| Q= QIEE (intronic) H0|, THRFSEHA HHO| (epigenetic factors)Lt regulatory
| C

2ofL|ct

Il

o ]
L

region0fl L= HO| EEot HEO| OfF7LE FetoH HO{E 4= A1 BS0| 271 = UL
3. = dAL 2= MSE AR e HEQL 7HEHE T|He R of MYRTA| EAM0) thet siALICE RMSE HACHX o] Chet e Y7t fFet
&5 = FX|ofef ErEtof

7L 2SR ER MElY Us ZUE HISH £ & o= ASLICEL 2 A 227 HAHeRL| ot FEoF &2 2A17t ofet B2
et =7 HARHERE 4= AELICH tH0|2| segregationS 2fQIstY| 9IS WM R2 ILi= CHE 7HE T R0)| et THAEAI B £ A
HEELICE SR|=HO|(CNV)E Z&fet 72K #H0| (SV)2| R, Heiet breakpoint7h 2QIE! HO[ZH HOf AIRHSZ HAR +

e

12
4

>
N
>
n
ot

40

r
0.
il

_
S all= o= :
&L} 0|E2E2|0f X5 $H0[2] AL, M4=F (low heteroplasmic level, <20%) H0|= AH0f A|HAOZ Z{AFE 4= Qi&LICE

4. 2 ZAks R Hole 235 2ldhAM, Azt 211 TA| 7HE Aolst MR H|o[E{H|o| At 2 Bo1S oy | tHR0], MER 2latE/atsty =4 A7
A7t FIHE B, HZE HI0[HS0| R AEAol= M HETL ot & /UELICH

5. 2 ZAA ZATolA 2J0|U= Ho|7h B NE|X| ks A2, RF o] gitts A 2|0(sh= Z10| OfL|H, MER HEIt FIHE| m2f, Ho| 27 3 TE
0| HAE 2= USLICEL SXP7L XISIHE A0l Solet AR, MES FEE AFSSI0] HEAMS Astn, Zujof HE0| USA|, 2 ZukX|E LrlgtL|ct

n o
ol
l_l_l_

Chefols SRIOIA| S LIEH B4 MRS 2Tfst0] i : % OOl Bt S AI53Z (BAKHAZE| HIZ
T T7| S)ot s SBXIAS F4sh| ok 2 HADIS T4 T Al 6742 210l 2E HHIS HIISH | ThRol, X M2 HHIS HTOHK| o=
, THEA0]A] 2HRIE! o]0l CHoRAIS 0] AR BrolSt 4 gigsLiC

6. THEA0f| CHt 2tXt Sl= 10 37| = ALBILIC =, 2tz el ZALO| eholi QA7 2tAte] THEM S2f 2ol il Al

r

7. Primary Findings %/5& Secondary Findings0i| Z8HE|X| 242 #0|= Sanger sequencing@ £ validation E|X| QF&LICE 2t AAHsH quality 7|

&2 SFoh=Ho|et EnglLct
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ZAperH (METHODS)

EZZAX|EIMo]| 2} EDTA bloodS AF23te] 1|2l H& MZ0|M genomic DNAS £ZEFELICE xGen human mtDNA panel2t xGen Custom
Hyb Panel v20| Z7t%l xGen Exome Research Panel v2 (Integrated DNA Technologies, Coralville, lowa, USA)Z AFE3510] exome captureS =
5t 11, NovaSeq X system (lllumina, San Diego, CA, USA)S AFE3t0] sequencingS +=8iStFHELICH MMEl & 11,297899,038712| &H7| ML 0|
E{= masking II0| ME% Genome Reference Consortium Human Build 38 (GRCh38)zt QIZHI|EZC2|0F DNAC| Revised Cambridge
Reference Sequence (rCRS)d| align=|A&LIC} Masking IH0] M2El GRCh382 Genome Reference Consortium (GRC)2t2| HAS Sall FAA|
210 A Z2E FOS NOZ x[2H3H HFLILICH (Nat Biotechnol. 2022:40:672-680). Targetdt exome HS 35392153742 &7| AHo|H, 0]=
RefSeq 7| tt CHHE!l | ool oF 99 3%0]| siiEteiL|Ct. 3T YHS 153.22x mean depth-of-coverage 2 AIZA! £/, 2F 98.80% 2| ME0| 20x
O|MOE Al AAMEUSLICE LIHX| 1.20% = coverage?t Z20HK| AUX|TH (REAISH L2 HEFARR EX), O X2 DEE MEAE A2 HIojEQ £
Hof| f2etsh o, 240] Mefet o2 ZHREILICHL £ RTXE 3 R8K| SHol i depth-of-coverage (DOC) HE = 2K Al MIZELICH & 64,320742
ERAH7|M E #HOI(SNV)2H 12,0187H2] &2 &he) 5 ZA 0] (small INDEL)O| ZHol=|RUELICH A4 ClO|E] 241 3! 0| siAd2 Ma|dz|odol|A] JHLEl
XISHO| 8l 4 A|AEIQI EVIDENCE v4.5 (Clin Genet. 2020;98:562-570)2 AF23104 435I 4&LICE EVIDENCES SNV/small INDEL ZZ2 9/l
GATK best practices (GATK v4.4.0, Genome Res. 2010;20:1297-303)& A3}, copy number variant (CNV)2t aneuploidy Z&2 ?|s, DOC ¥
HE 7|9to 2 XpM| JHS T2 Q1 3pCNV v2.12t J2|11 paired-read BEE 7|8O 2 Sh= Manta v1.6.0 (Bioinformatics. 2016;32:1220-2)8 S¢t
St AMESHFIELICE 32|11 mitochondrial genome Ol low level heteroplasmic SNV/INDEL ZHZ2 2[8H Mutect2 v4.4.0 (Genome Res.
2010;20:1297-303), repeat expansion H0| HAZES 2[di ExpansionHunter v5.0.0 (Bioinformatics. 2019;35:4754-6)& AME3IYSH, mobile
element insertion AZES $I8H MELT v2.2.2 (Genome Res. 2017;27:1916-29)2 AF2SIFELICE EESE regions of homozygosity (ROH) S HES
?lsil AutoMap v1.3(Nat Commun. 2021;12:518)8 AFE3I¥OH, #H0| =MZ 2[siAl= Variant Effect Predictor v112.0 (VEP, Ensembl, Genome
Biology 2016;17:122.)7} At &R ELICE |F #Ho|o| ME gl 22 = American College of Medical Genetics and Genomics (ACMG) %! Association
for Molecular Pathology (AMP)OllA| #H&ESH= X|&  (Genet Med. 2015;17:405-424, Genet Med. 2020:22:245-257, Hum Mutat.
2020;41:2028-2057)01| k2t SEAte| TH &, 74E=], J2| 10 O|H0]| A|-ME|UT AL ATE J[HIC R 3| RSLICE HO| siA] Al-| A4Ho = R0
St 2EXfe| Eoidnt 2HAO| QUCHD 7HEE| = HO|BF HNEL|CH HEASAIZY HAe| Ho| HE et & AS5h= LR g+tol 2H510, M2=oH &2

EHO|TH MO AR AS Eoff 2tolgtL|Ct @& Al, FASTQ It VCF I, t= FM0| 22l small variant S22 Xl& &fLCh
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M4 x5t (DISCLAIMER)

HA

=
£H0| (small insertion and deletion, small INDEL )zt

H
oo
rot
e
il
10
gl

rlr

EHITS DEoHs Cheio A Qo

M G LHol| A, THUHE7| M HO| (single nucleotide variant, SNV) 3 22 e/ Al

S|4 HO| (23 ¢ A2 THSH= copy number variant, CNV), mobile element insertion
variants 1t repeat expansion £ Z&5t7| f/sH M2[U2|AH0iA JHLE|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* CACNAIA,
COMP, FOXL2, HOXD13, HTT, PABPN1, PHOX2B, PRDM12, TBP, ZIC2). J12|11 O|EZE=2|0} X|=LHolA SNV/INDELS >10% heteroplasmy
levelgt HAZEILICE 2 ZAMIE2 College of American Pathologists (CAP#:8750906)%} Clinical Laboratory Improvement Amendments
(CLIA#:99D2274041) 2R2E 10| AMZAE feh = = XHAS 215 HIJSSLICE ZA HHO| BAN o dnt AN fad 4B E o= STt
A I 5l 0|3 ofgt Tt B! REAE| (ACMG)Q| 7|SEZE U 7I0|=2tl MM G (https://www.acmg.net/PDFLibrary/Standards-Guidelines-
Clinical-Molecular-Genetics.pdf)ol| [ttt ~ZHE|RASLICEH 2 At THEES FESH= CHEE2] Ala FH LHoIA SNV, small INDEL (<50 bp) X & Sx|
2 B0 (23 ¢4 Al )t 2 M2 2 AES 2 QIELICH He| (inversion), 9| (translocation), A% 2Xt0|3 HO] (low level mosaicism), X2 O]

= UC T
rsz

EZC2|0f X[ H0| (low level heteroplasmic mitochondrial genome variant)@t 22 HO|7} Q| ME|= AL, slE 3O HO|E &2 ME|E 2 HESIT
£ HA|EI CHE HAME s3ots 22 HESLICE ot B35, AIRY 3 FEo| 7|2% 0B E Qlsl| S|HHSHA| A|AY == JH0| ZEXHRILICE of2{8t EH
L tHO|7t ol alE|= 22, e FYo| HYIMEE 52 2|2 245l E’“71|5| CHA| DAL 3 242 #ETILICH O] BIMe| URE SEASIALE =X
o 4= QIELICH O] HEAME Rt R1g HIAMO|H, ZAF ZWE ZIThl| 28317| 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 RHSIX}, HESIAIZE T4 E UAE0| ZRHoZE 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]

EZ2(APPENDIX): = @M€l Tt cist Zat

fo

HEM070 RTXI| protein-coding exon2 DCDCT, HCN2, PMS22 H2/5t11 S| A4 =AELICE |TIXI0] Cie AHHEX| HE= ol HE5H

(=]
=2 X
=

HZSHAIR (98%>=20x). (HHEIXIZEN/AZ EAIE RTXS2 2 HAOIA 24 thy RTIXH ol Zete|X] eiAELICE)

Gene % bp >=20x Gene % bp >=20x Gene % bp >=20x
DCDC1 96.0 HCN2 96.0 PMS2 96.0
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