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TZ% Wo] (Structural variant)

dAd AR 2 Wl DNAS U4 7ol 4

A 9l (inversion), A}2] &7 (translocation), FE+ T ¥ O] (copy-number difference) &

o

(insertion) ©]4 24 (deletion),

23+ A=
FH3A (Limit of blank, LoB)

blank AA oA #HZ 7153 7HE & A XA

=

5 tf=E3Z (Internal control)
=3 AA HEHo| ERZ A LS 9r|HY9L Hoji Em=z 3}%
ol SF=A 3t thermal cycler®] <% 21 A A
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T34 (Polymorphism)

o,

polymorphic siteol A &3] LAFH=CHA W minor Y FAAANA HA& 1 %9
HIE2 Yehs) 9714499 ®ol, B3-S A714<E 9 X 2substitutions), 4 (insertion),
5
A

of ols Uhehe] fAA Wl B sl G

Z<=(deletion), microsatellite
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]X@We] (SNV, Single Nucleotide Variant)
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Polymorphism)# &% ©|(point mutation)E £
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A 71t+¥ 4 (SNP, Single Nucleotide

d9REE¥ o] (CNV, Copy Number Variation)

fAA GurEdo], DNAY 7%2 Wy DNAY 7 FQo A9 == A48 u3)
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) Zz&4 (Reference material)

APEA MG 2o Ao AgEE B

EAWHO] (Mutation)

AES] FHo RO AT §ld MEL HA4H Fdo] ] 2dste A4

WHFHA RIS (Variant allele frequency, VAF)

gtol B2 2] (Library)

EA8taAF = DNA E& DNA @ o HE|(adaptor) E A2 A< (index
=

sequence)= A3 F FFAIA AVIAE E4 S F UARF F0lE A

glolH 8] ZA (Library Prep)

A A7 EEA S 93 DNA == RNAZRE ol B S ZA5= 3A

Z = (Read)

H7IMEE (A B2, sequencing) holE @ Elo] E3HE DNA EE cDNA T A
A EAF gk €71 B BRE Yuste AR HUIAEEHCE U2 =9
oy, AAXx(RB71M<E)e =24

g = Zo] (Read length)

A7IMEEACE U S9H o, A7IAE(ANEL, sequence)e] &7 dolg 4k

"33 (Mapping)

#2 DNA sequence readE HAZ = 7|4 E(reference sequence)ol] B3| ¢
A 7= SA

HL3 S (Barcode)

shute] eholneelE wold Zzte] e AFSS PEY 5 YEF 7] A% nHB

471 A4 =4



HWlut] (BAM File, Binary AlignmentMap format File)

4 EZ (Analyte)
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)

497 Wols s WESE A me} WS WA (positive) O
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==
SAHA e 71 WolF sHQ AESH A= BB 24 (negative) O =

A3 (SAM File, Sequence AlignmentMap format File)
Adol HHdze 54 fXlo) WBH FEE 2t HoeE F2E H2E
Bd =2 3|t} alignment AHS 2 T4

t
=
Lo

AEABSEA #A (dry bench process)
A4 dagFoly AZE Y 5 ©]&3l% sequence alignment T assembly,

variant calling, variant annotation, Z 3-8l 4 (interpretation) s °ll &l @3l= 74

A2 A WMo (Germline variant)

A A E(germline), =, FaoF AAfolA LT FH Wol. o] WolE
g 2 F s T¥ 24E AEAEE Afds, FEAE 579 Wolrt ofd

FA7E 7H Aol WMol fulstes &ol= AREH.

AlE A (Sequencer)

DNA AZelA A2e gofthol Aol 91 & i, B AFE 4§ ZTZIYo]

=48 F e VAR EHsllF= AV
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A2 Wo| (Sequence Variant) &2 3

th4: DNA FZd SElole A@Ax~st thaA Ag WAool dojy wWol, “wHo)

(variant) ‘2= 8ol A (benign) =2 YA (pathogenic) &2 FLE7F & AA

22 (unknown significance) 4% & T¥3 A5 ZF AHgE F U5 Holgs
]

€017} =<d¥ol(mutation) ©]gh= S ET © Wol AHEEH= FAIY.

Z®¥ o] (Genetic Variant)

AlEA (Sequencing)
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AAZ golB e (Sequencing Library)

ANAXME Q7NIAAEEAS A run)T +
7] ¥$°] DNA == DNA ©He] =
A= (cDNA zto] B2 2]= RNA-seq T3 A Xﬂ}_%)

A#A4 A= (Sequencing Depth)

=4 AEe AEA SIS W S8R dolgoA 54 dridd dig AEA 2o
FE5E IFEEY Ae)E 10X, 20X o2 EHTF coverage, depth of coveragedhil
s 1= 3

¥4 ¢ ZE(Predictive value of positive result, PPV)

Aol osf ¢ ARE B HAA T THAAIFDT A= T s AFHE)=

7hRl Akl Al Bl e(100& F7 )

o] &2 (Assembly)
dHAHoZ Fe DNA d7|MEse] TEHs FE< Wdsta Atz 23AA
‘g%iﬂ Well EA1et= L] 3 d

A2 F4 (Annotation)

A= (human genome)oll A FA 2] 9 A (locus), 715 (function) 2 BEE &4
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7 34 (Gene Panels)

A
dFo FHFFIIee A XD AR BAFHA(ele #
Y Aol AEEHE HA
AEEZ ANE4 (Amplicon sequencing)
AAY E FRAA Ee T 3R] BEAFE S A& @& B B L
sto FHsSe Fdsts WHLE 7€ PCR WH=

d & (Exome)

AA Genomeo A RNAE HAA}
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o &

A Azl EA st

d71=A A 1A (Wet bench process)
AA AAE, NGS golB &g Az, d7]<EA]

SRR

AR

ofd 3+ JRA e AA A

a9 %

exon A

A& (Whole Exome sequencing)
FAAS] A <E(exon)

IS (Clinical sensitivity)

==

= %
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A @A (Reproducibility)

02 SAEHAAN sl L S8=2 Ak Alole] dA = oA

=4
el
L2
Y
o
N
g
I
o
i)
b
rr
rE
e
NI\
o
g
ih)
:\_14
i
Lo

o Bohoy AAEel % thel A% Ak gEAA A BREFH FUD
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AW EH FHA A (Disease targeted gene panels)

=AW Bolals FAASL AW AT 5 =S TAQ B A

177t (Reference interval)

AAE A& A7 HFeds AT A T, Ao ol&HA 2 ARSClAIA

o
EA5k= A7 o]l E(the spectrum of sequence variants)
3 A AAZAE (Reference material / Reference preparation, RM)
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2) ASHIEZACRM) -7I€doz dFdH FAo 93 FAHJD ASAY &
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1 A7)1A ¥ (Reference Sequence)

A7 EH (XA, sequencing)= 3t mapping= & W RFlnT F Y& olH|

D71 EH 0] &R F& HoJEHol 2o FHEO A= BFE F7IAE

A M E Ho] (Somatic variant)

AAMETL obd ThE MEA WA WMol e AT P 5 9L FF 23
AR P W, A YHAE Wolsh TE Wolst WAD A FY 23 5

AAL Wol7h WAE Ao FEF F UL,

HAZAZETA (Limit of detection, LoD)

NHYUA HED Qe B B Hx

AW A HE (Depth of Coverage)

=4 #4 DNA 97144 ®Bee d71AE £49 gug 8 2 ol ditdow
“yE EANE. y's g2 FE oustH, “x'= ZIWEA TEe AEE YEd
(. 5x, 10x, 20x, 100x). [A#AA B E(Sequencing Depth)] 3+ il

AW YA #Y4 (Uniformity of coverage)

AMEEAEE HLAQl A7IA Dol tg B4 YA/ H 5 (sequence coverage)
Eolx /X F Eo|E (Specificity / Analytical specificity)

AFA A S48tz skt =49 SAHY AA W & 242 SAHA ¥
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A7 EEA oA ZF A7](base)d] AEAHS FAHSE EAT HF =, base calling

2
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VCF File (variant call file)
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Bl us =t 20 2012
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2) AA o] B7bs3E FAG AA w71 2 A2 4
3) A 98], AA 3 9 &% dA
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oh) AAT RS R
¥ dd T2 ol HZ[JF HAHo|LE FIF E@EZ Hsts ERos BHEE
2FEAIE2 WASOF B ols HAL Aldol & Solots oAl ¢l

) A3

5) Aol AL B P, BE A3, A7) R
. AAbERe] e A4S % fES, AN, AAe £ 5 TR A AR
- A B S BAS kel b AGS TYSE FA PR BE A

e wASEa, o8 FFshelo} Bt

1) A4 3=, golB g A& 5 AA Aol iz "
2) ZolB gl A4 T GAE FEAA(FHe, quality control) A H #
H}-
3) Aol Fd#E(Fd#E], quality control) AXEE Blojd Ao tigh XA A
4) AA AA F A BHETZH 93l (bichazard) 5 A7} TAE He &
e
5) A3 &4 Bl s dxt
7hH AEAHEA volzgile] A, 7A4AA B WA AH =
) ®Ho] #4 9 Ao o] &E&= A dlo]H W o] 22(Genome Database)<]
Tk 54, FA4AA
% S/ S o, ololeH|olAo0M AFEE Q17 FXA oMl =2[e M =l
o AAMEAS AE, AAS BH-Hf 2 Hz 52 EFT HA F AX
- AAE RS BEAE S BASH] Yk, e Al e 28ete AAF & A5 -
A2E ZA38etaL, o] & Fst o 3t
1) 2o &4, 4, s dxasds AMgsta, 235 gl 249 F42
HgE AT 71 % = T Hx £43%
% UM/SM Hxed Tt 5Eed 82 2l
% IESHol AISYT of2) EEWS £HACE ABSE 2T Y2ES @



2) AArAIe] B 7)E, AA e Ve TR HE AR

3) AAATe] EA UF AE A AAM AAAE olE AVHow AR

ol
-

55 @

4) 7ol AAY B2y Wb, By 713, #97) dxt

2t AArdAe] B3 AR
- AAZEAY] B B HAE EAEEaL, ol & EFstel ok ot
1) AAAEZHe] YFAA Huxo] 2= FE9 dAE b 5ol AL
7h A AARe B =4
7H AAARAAY, £38Y, RuY, uFHE, FAHE, AA53)
) AdAbet #AEE Axde 2

E]’) Byol old, ZF Ry By W&o =4 7%

i
Pt
Mo
o/
(i)
i)

2} AAF B - wet bench analysis / bioinformatics analysis

ol A 23 HGVS nomenclature®] e ZFHHEHOZ HEH WHol

vh AHAE AR A FHAPE A F AJAE 5o AZHEA D #Y F)

1) AAF AgelA e Add As 2 AA Ao 2 U, 2y 73, 2

A el gk A A

e THSe] YA Fnael B



7k NGS A4 B AAEse] 4o A% $AEYst T2aPe) 7k AR

73, oAl

rr

- NGs A 2 AARA e s At sd =g 22080 |
Z2IHE vhdste|of T
1) AR A7, e el sts], i@tz Ae]shs], CAP proficiency test, UK
NEQAS 59 =iule] sd= #7F 5 A%
2) A =22 T HA Y vlwste H (AL B3, inter-laboratory
proficiency test)& ¥A&stH, HAAEZ ¥zt 713 45
ANA AZ1A(A: A 13 ooz H"E A WAL v o WHoew

.
SdE FrF A st A 7 A=

3. dAdsS

3-1 A5H71e] 7ja

7} LRbALRE
1) AeAldel dxzd2 g 5o sl deol & 7#HH e WHoe= &
(¢l: Sanger sequencing W' o2 A8 % gene panel test ).
2) AeAdH2 AAl Abgste AAR S sdsiAl Alde

3) 57t A3k AR F 0heg UE A%0E PAY
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7hH AARIE, AR ARt AH], AZESS] 9 I H X (variant calling,
filtering, annotation 5 7 @ARITH, Aof, F8 ARFE, Z3H XEF=H 5
W AE Run
o A1E HAFHH F(specimen type and number)
h Al AAE
nhy AR o] A7 AlA FE A E(quality metrics) 2 threshold 71&
v QC #4/=¢4 o+
4) 5Bt ZTEEZS AT

U A9yt Z2 539 FA

1) A8 2 (intended use)oll e HAHQ] A o=w AZste, AL 73k AA 9
F95+ A5W7 FHS Aok P
< OM : 8587t ZEEE >
000 Panel KKK version 1 4s87| Z=2EF
0 AFREZ: 000 Panel KKK Ver 12 AMAIME 0|2 0I5k QXZSL 0002 22 95t
000F #2 FHAe ZE EQ =UHO|E ofer €2 HWHHE HY2E NGS
YH2E HEo17| fiet MEY.
o Panel KKK Ver 10 Z&E 24 {2 =4 EH
o Panel KKK Ver 18] 4= EH# HO| S
o WA Y AH 9%
0 45 Wt =
- d&& (accuracy)
- YU (precision)
- QIZE (sensitivity)
- E0|& (specificity)
- 2k 8t (reference method)
- Y5HIIE A3t 4 ==
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. AeHIE AT AA 74

& 7 BRe A O BAL B B weh A

ST =% 3T

7h #Fa FFE A (reference material): ©l= =A EEF, A4S Hd, A=A
=

F2EH 508, 1 EAI AR ARy Z FPHol . 2

BAZ PAH] i B4,

W AE F3F FHo "oyt glv AW tixd I HA(normal clinical

h AZE 53X F9o WHolrl e B dET Y44 AA(clinical specimen

) A= 5%

2)

3)

)

5)

goll Fe7 Aol 22l SRMolst EASHE B2 A (patient
specimen with pathogenic variant)

A

& =4 (artificial material)THS A&t A5HI7IE st A5, 4 AA <)

matrix’} &= WAL F YUEF OE A Fol matrix effectel]l g BIME

F7+e

AEQRETH HL(In silico materials)> A=A HS #A(dry bench process,
0)

bioinformatic analysis)?t= B7Fetaat & wf AFEE 4 US

A

(o: B, =7) BT

AANA o= A3 AdAA 3 (clinical specimen type) ZHZtell o3l

ANNA oz A3 fHEA 7hzbo] tisl(el: DNA, RNA) A3

6) A Y] HE HuE AI WHol #3 A44e e HIMd EF(A: Single

nucleotide variant, small indels, structural variants(e.g. large CNV) )

- A HME A% AE BE3xe Z g A(relatively common) o] X E
X3 F AAsk= Aol vpEA g

- A% B7HE A% HE H3ES wild type(reference sequence), hetero/compound

FSEE AR Aol mEA

hetero/homozygote Ho|& EF 3Z

A4 4SS 98 WA AL AT F= AWS BAH AW B 9P
2AE ANSD AARE Aol vhEE

AA 5 A4 ARt ZRED A6 d& AN B F de
Tde g 59 ¢t de
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< ®a2¥d >

(83) A standardized framework for the validation and verification of clinical

molecular genetic tests [Mattocks CJ et al. Eur J Hum Genet. 2010;18(12):1276-88]

o Y ZARITHA| Ojslf validations A I, SASIH2E sample size?t = 6074

0|40| EIEE P45t 20| SLT Hoke

(0]=*) Guidelines for Validation Submissions of Next Generation Sequencing (NGS)
assays under the NYS Testing Category of Genetic Testing - Molecular, July 2015
o 78 F= NGS Hol| ot |HA A validation0 Ofgh 71O E2fA0M, Hrgid ZO|
A4 =2k 2AE AYotUE.
(1) =852 validation2, 4& SH=Z A4l =
indels, copy number variation) ZfZf0f| Cjsf0] ~ci&|O{OF o, HAF M A 7
(o A<, B ME) 220l TishA &0
(2) 4A <o tisiM, 2= HSAl 24 25709 2R HAHE AHEY WS AlFstL US.
O &t Halle= HAAE Aldst=s Ao dAl & (specimen types)s Z& XE2fd[0{0
ofH, H0| RIS HEES 7HHOF of1l, MA| MO HAUN LEA FESHOF 2f
2570 &2 1 Ol =AF #AF dAY dAs, 24 309 SBAHYU rungs Fofl AlY

FEHO| S (single nucleotide variants,

o
O -

o
-
|1

of= 5 sfil UZ.

(3) =T (Accuracy: sensitivity 2 specificity) 252 {siM= 24 1709 & AEH
A =S 7MY dAS
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