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29 5 9= AUEY AYEE Hrlse AAE Aedth 19Dz o WrAAE
7 [e)

14Ee ¢t DNA 224e ZFE BAe HA4E SAse Wit 4747
3]

(genomic DNA), Zz}2w]=(plasmid DNA) &

A, "dA, AEuSY ) FEd DNAT AFe] tide] & 4 oy, & 58 5
& B oHxAel amEtiae]l oYtk =3 RNAoA ¥HEo{Zx complementary DNAX
template DNAZA AFg=E 4 o}, RNAE DNAZ wWEs= Az AHreverse
transcription) 8&-2 £ AxAol|A vfstA| &=t

o}eh, PCR wF3-9] WA 2 EAA, F7149S EolF o2 <l primerd annealing©]
E}Al DNA oFEo| ZHQslt) 132 & ¢F 50 basepair ©]sle] DNA ZZ4&=2 PCR WHO
2 amplification® 4 gl =2 dPCRE &3 A thido] olyth

PCR assay TIAFR19]
How AZxH1 HA
OMI °| B

|

Az 2 HH3E= dPCR 714t FFe] 7|Ro|th, B HAAd = 7|2
® PCR assay’} = A&elA 288t @4l B wet HF

i‘l

W g A7IAES 7Hzl DNAC]l 88 4 9lth. ths ElZl DNA
g Joy, oy Zgtolwel Z2H 719 dimer ¥4 5 AFg
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2. AEHE

@ ISO 20395:2019 Biotechnology — Requirements for evaluating the performance of
quantification methods for nucleic acid target sequences — qPCR and dPCR [1]

@ ISO 17511:2020 — In vitro diagnostic medical devices — Requirements for establishing

metrological traceability of values assigned to calibrators, trueness control materials and human

samples [2]

@ 1SO 18153:2003, In vitro diagnostic medical devices — Measurement of quantities in

biological samples — Metrological traceability of values for catalytic concentration of enzymes

assigned calibrators and control materials [3]

@ ISO/IEC Guide 98-2008, Uncertainty of measurement [4]

® ISO/IEC 17025: Testing and calibration laboratories

3. 20{9 H9j
3.1 cDNA (“42.2 DNA, complementary DNA)
RNA @714 gl ZRAQ AEES 2t= DNAE o]t A& ae] oJste] ghEoiZith

3.2 Copy number (ZA 7§4)
AT AES 7H /FR1A 719 s grsty ¢ E Eo] 10 copy number/yLe 1
uL & e S5 =3d SA-AEE 71X RNA =& DNA =4 0o] 10 714 S0

3.3 DNA (deoxyribo nucleic acid)
DNAE ©&Alg]® a4k deoxyribonucleotide monomer (GHeFA])e] 1 E 2 EFEX AHA
o #d ARE AAstes Edolth

3.4 dPCR (digital polymerase chain reaction, t]X|& PCR)

PCR mixtureZ droplet (Y420} microfluidic (W]&-A) chipg o] &3t T3S o3
2k @9l= EYAIA PCRES st ®p2jeltt. 3k 78 Qholl mAIRH(O - 2) copies)
DNA7} E017} S358kA =W FF4gle] AlEd Ao 7t 7lso|th

-
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3.5 EP tube (microcentrifuge tube)

15 mL 7bA €9& 9 ¢ gl Zlz=F(polypropylene) AZolw, AHFe) F
(hinged lid)o] ¢ €712 A|FS &S w A&

o

36 PCR (Fg=&4 A4 ¥k, polymerase chain reaction)

PCRE: A% 2o A 0 FE3 U ugol
PCRE 2% DNAE 54 #dAe ZA % 24, 347 29 A% 24, S0
A%, GAX BE 24, A% 2% 5 OFR ARG, o A §EF 2Erh
PCRS 4337 9IsiA= 24 U4 A2 DNA, 223 DNA 914 243= 543 o
AL 74 Zafolw 4, A4 DNA FHEL, DNA $Aol Bad a4 vl 5
ol Wasie AwrHo (50 - 94) To| Awd Wee Tz IAd He} FAss S5
@ Wers Bar d

3.7 Template DNA (& DNA)
PCR ¥h& A d& Zk= DNAE w38tm &4 A=, PCR A4bs, Setxve, A el
genomic DNA o] 3jg=t}

3.8 Partition (droplet, chamber)

PCR ¥Hg-efo] Y olxl zhe BF (HE 1 nL o]she] ©jo|m, uhs Fo ZF oo A
stalzl sh= DNA7E 235 o] &aggte]l vem 4 3EA (positive partition) .2, ERZl DNA
7F A erob FFgho] vl woH 54 wEJA (negative partition) 0.2 FHEHT.

o

3.9 Rain
o) A7 AT 24 sEIde aFFeIA AlE T E3 AR FERE FD

o,

3.10 threshold
PCR 1hgo] T ol Fo| A7|E 71E0 4T o4

1%

HAL e Z1EAel,

3.11 NTC (no template control)
template DNAZ} A|9]H 4 HAEE PCR WhHg-o|th o]= AleF W 3173 0 Z HE]2] DNA 2H9]
e s st 2 A3t "l=A] x3bEojok Sk, == nuclease free waterE

template DNA th4l Y=t}
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3.12 PCR assay
FEataAt she GrIAEe] & 2ol X S= primer 3 S 71EA S 2 HSHH, hydrolysis

probe (aka. Tagmann probe)E AH&3h= 7-¢-oll= probeE E§3te] assayzial F et

q
B da= yAE PCR Ae8d tda9 27HA &5F std £ 11 o)< Bkt

1) DNA Z# 9] AU
2) DNA =A< A=
41 N8

G B AN GRS B9 4o DNAE SHaRA o
2

- HFS-o] Eo]7l&= template DNAS -3

- dilution factor

the number of accepted droplets/partitions (&3 B AL/ EA 7|5)

copy number concentration(EA M+ %

411 3

dPCR2 7]& gt PCR plated 33 RHES 7222 31, 7}53lthH assay H HHE-S 7]
Hog 3 NTCE ®r=A AT (298 1. 4537 A] DNA 248 A5d
ojMlo]e} 412 ¥ g tubeoll A 3WM MEHSI dPCR gt A@4 wEAS F<ls)
7] Hetd N EE Fvlete ARE YA Z2 AJAE HIAIA 33 §HE AP

412 HI3E
DNA &4 d7IM<Ede 7F §31 A7} &3 DNA =7He] copy number concentration (&
= j

2 /) dPCR 7N e A5HE M E T 7HA

o.,_.
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Tagman Probe/EvaGreen dPCR

Assay 1 2:?::2::: ; ) Plate1 Plate2 Plate3
: \7 ] Replicate 3 : : -~
DNA mixture NTC )
Assay 2 Replicate 1 -
* Replicate 2
‘ Replicate 3
NTC #

J3d 1 dPCR A& 7|2 ME
(D precision (FEE): o]&= 54 DNA EHAS sty o]%te] H# 3 PCR assay
2 ZH3ANE W SAHEYSEE ATt AUEE Ads= HH9 DNA F

T W= s AHlel dynamic rangeS 1@ ste] A A3}

57249 YRS PCRE AFY o AFHUY PCR assayd YHHo=
Agdh dg Auel 24 FRge BAHCE AFPIH SRS Hasto]

. Digital PCR
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PCR wks& wo} mprix2 ZAHsax sk= S DNA, primer-probe, Taq
polymerase, dNTP, M3 && Yo} ThE PCR WgE@ o] 2& Ru(F= 0.8-1.0nL, &
Hlulth Agol)e] ZEjHe R yFoizith P d oo A BHEAO® SauEn,
T W 54 97143 zeteolmrt Adtst o SEHE AAA dFEZ
o] @@l ZzH7} 7o) o7} FFS wiEs e 7+ A 2o 8§39 A
o

Fi? rﬂ rlo

715 7IEe® 4 FdEAE ‘I 2 i 24 AEHALS 00 22 ¢=th HA vE
Aol 4o} okSA el HIES nl’roF Poisson distribution (Eobg E3XE)o 2]
ZZ 5 el DNA EAFE 3

=3
template DNA W & DNA Ex}¢ & B

AA) Thrd walel e e Z)Ho R @ dPCRo] ApREol AgsiEm gtk @A 4
g3t8 RE WA FgFuel ASWS Udsts Zntks, B gxAlE droplet

Az AN Aol ARsn e violazW Wale] dPCR
A%8 A% Fart Ag o A8k, g dete el o

/_Taqman probe dPCR \ (I';lqman probe dPCR \

partitioned by oil drop partitioned by chamber
QR
/_Evergreen dPCR \\ /_Evergreen dPCR \
partitioned by oil drop partitioned by chamber
RO ENAN
O
R NTENT Ky
O
LENENY LN

e AN =

a9 2 MEdE S dPCR 7ii'g. dropletE 0|82t partition
BfAlo|  digital PCR (¥), % chamber/well/chipg 0|83t
partition Bf419] digital PCR (2). Y= Tagman probe AF&
Of2 = Evagreen AF& digital PCR 2]
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0. ZHIAIE
133 A EHE

Aoz off Aof} FARSEAY T o) Adse 7HRI Aok ARERITE [1-6, 15-18].

» Sterilized & Nuclease-free 1.5 mL EP tube 3 PCR tube

+ Nuclease free water X filter pipet tip

« 20 pL, 200 pL, 1000 pL 7|74l pipets

» 96-well reaction plate (MicroAmp Optical 96-Well Reaction Plate; Thermo Fisher
7|Et Scientific, Waltham, MA, USA)

« BHE 0.2 mL PCR Tubes (PCR Tubes with Flat Cap, 0.2 mL, Axygen USA)

o dNTP mix (Thermo Fisher Scientificc Waltham, MA, USA)

c HSMZF HSO| 8l 128 ETH JjoIES

« 70% OfEHZ(EtOH)

52 98 BA=A

) 484 SHozRE] 2¢o] ¢

® 4% +94 2 Bz FAAE A

@) Aok exo] MPFBE 7 EA
oA Hgo] o] FolN =% Fhuk.

@) 43 Aol WA R F1FE 0% EOH (I&g) 5& A8
Adt}.

(6) AT W7Be AW W= WE7) 2o v A D AR

6) A% B FAAAET AP Ao Aol urE ABGATF) AHF ATAHA
4gjo] Sy ojo} Fhut.

o
£
e}
4
okt
=2
to
8
ftlo
2

6. 22%Hl T
FH0E, oA FUW 5T F T olge] FA AU L AkS AET 2 @

G},

Rl ol

6.1 F873H]
(1) PCR #H] (Veriti 96-Well Thermal Cycler)

e 8% PCR cycling % other temperature-controlled experiments [5]

Veriti™ 96-Well Thermal Cycler
Block format 0.2 mL alloy
Features Standard 0.2 mL format and sample block
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Max block ramp rate 3.9 °C/s
Max sample ramp rate 3.35 °C/s
Enabled to run Yes
Fast chemistry
Temperature accuracy +0.25 °C ((35 - 99.9) °Q)
Temperature range 0 °C-100.0 °C

Temperature uniformity

<0.5 °C (20 sec after reaching 95 °C)

PCR volume range

(10 - 100) pL

(2) dPCR 741 (el A]: QX200,

Bio-Rad)

e 8% droplet digital PCR-& droplet generating and reading [10]

QX200 Droplet Generator

Starting sample size 20 pL

Capacity (1 - 8) samples/cartridge
Droplets per sample 20,000

QX200 Droplet Reader

Precision 10 %

Linear dynamic range

5 orders of magnitude

Capacity

1-96 samples

Droplets per 96-well plate

Approximately 1,500,000

Sample illumination

Light-emitting diodes

Sample detection

Multipixel photon counter

Detection channels

FAM (EvaGreen), HEX (VIC)

« ddPCR automated droplet generator (if applicable) [11]

Starting sample size, pL

Automated Droplet Generator capacity

Droplets per 20 pl sample

QX200™ Droplet Reader capacity

Sample illumination
Sample detection
Detection channels
Linear dynamic range

20
(1 - 96) samples/run
20,000

(1 - 96) samples
Light-emitting diodes
Multi-pixel photon counter
FAM (EvaGreen), HEX (VIC)
5 orders of magnitude

Precision 10 %
Droplets per 96-well plate, million ~1.5

6.2 BZAM|

e Mettler XP205 Analytical Balance [6]
Maximum Capacity 220 g
Readability 0.01 mg
Repeatability (0.015 - 0.03) mg
Linearity 0.1 mg
Adjustment with internal proFACT, fully automatic time- and temperature-
weights controlled adjustment
Sensitivity temperature drift 1 x 107-6/°C -Rnt
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Taring range (0 - 220) g
Minimum weigh (typical acc.
USP) 21 mg
Minimum weigh (typical, U=1%,
sd=2) 14 mg
Eccentric Load 0.2 mg
Sensitivity offset 2x107-6-Rnt
Settling Time 15 s
Usable height of draft shield 235 mm
Sensitivity Accuracy 2x107-6-Rnt
Sensitivity Stability 1x10”-6/a-Rnt

7. B} 4H

7.1 B7} A=}

711 (A9 AAY #AA - 3H

P A ANRE =Hsy|d AR =57} HEE &340z 343t JPCRE AL 7+
3>

o RO /%% N &R Yol HF 2HRE TR

7.1.2 digital PCR (ORI FTHELAHHS) A

Digital PCR 7]7] AZALANA A Fshe W AzYol| whet vh-3-E3dES AxstH, oA
of A F Fae olv] Anld A& =

o AW 7Bz oz PCRel ¥4A<Q 38x4 (ANTP, assay, polymerase, Mg”,
template DNA, distilled water, buffer)o] *3+¥

DNA A g8} Alofs 42 whg EFEo] THEoAY vortexer (WH7DE o] &3] 2 4jolF
I, AAEYVE EFES THR & AlzAlA Algske Rl oEt JEAY S 7
gt dE = droplet generation (MJARE AAd)o] Qg AHle] Ag ot O¥y 2 A
A5 A4 PCRE A3 F JPs o= o7l IE ol &std £45 AART

_’IO_
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a3 3 8 AR . Cl 7| Ao

PCR 271& olAolotet dol/l 91 4 glont UgksozE thgst ek

. . Ramp Number
Cycling step Temperature, °C Time
Rate of cycles
Enzyme activation 95 10 min 1
Denaturation 95 30 s R
Annealing/extension 58-60 1 min 2 °C/s 40-70
Droplet stabilization 98 10 min 1
Hold (optional) 4 0 1

7.1.3 Holy #4

AE dolHE BA AZEY oA FFzke] threshold (715)E A3l positive (FA)<t
negative (&4)E Utk (19 4). ©] | negative sample (DNAS Y¥x| ¢o)e] &33zto]
negative (54)9] & AAste 7|Fo] At o], B FdTH ST Abolo] EA)
sh= e ‘rain’ o] EASHE A thereshold MEel] wel AFgro] Zetzin). ol&
she] B8 = gclog HriEojok vt SAAI= copy number concentration (FA| 7N
4 ¥ 5)o] E71 Microsoft Excel2 WR o] A Ht),

_11_
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A AD2 BOZ CO2 DOZ E02 Fo2 G02 HO2 ADZ BO2 CO2 D02 EO2 Fo2 G02 HO2 A02 BO2 CO2 D02 E02 FD2 G02 HO2

7.000 7000 — i

8,000 6,000 —p8

g 5,000 —f 5,000 — . ’
s 4000 . . 4000 — 0 3
E . |+ Medium threshoid . J X T
5 Low threshold 5 3,000 — & 3,000 — | ;
: . j . _‘High threshold
2,000 Ii RN ) e
1,000 — wr
0 T T T T T I 0 T T T T T | 0 T T T T T
a 20,000 40,000 60,000 80,000 100,000 120,000 a 20,000 40,000 60000 80,000 100,000 120,000 a 20,000 40,000 80,000 80,000 100,000 120,000
Event number Event number Event number
B
1,400 1100
& High
- B Medium 1,080 4
1,200
A |ow 1,060
LR BF 3 BNSE BF BN 1,040 |
800 | |_>[1.020

/ 1,000 - ¢

600 — i

400 - Tight concentrations 222 1 ‘ ‘ . ‘ ‘ ‘
\ 040 ‘

200 — ™ o

0 \ T T T 900 T \ \ \
4 6 8 10 o} 2 4 5 8 10
Well location (8 replicates) Well location (8 replicates)

= 4 dPCR data 241 O||A| (Biorad applications guide)

Measured concentration, copies/l

o
ha

714 ¢ABE FAANE R =4 87
(D PCR 4] 254 AHle] 7 (lid-2 PCR tube?} HEF3t 105 TE FASFERE 34
F2]3t}. E3) plate sealer (180 C)E o] &3dh= A9 112 717] FFol F3th

(2) 24 Zrls AR 5 717] Ad<s E

54 2747129 A4

PCRE 5% FAASEZI &2 F71AE Eold] g 7Moo 2 st} d7IA4E Solde
PCR ®Fg-oll Eo17}+= oligonucleotides (&2]alwwE# eI =) primer (Zgho|m) 3+ o)
T8 A A BolFo=® Hkgete] FEATE oA HAET. IHEE primer
(Zglolm)e] gzkel 183 old] wpE PCR WS A& HAssle 3o Izioz o

THt} o]3 7R 2Ql PCR 7]&8 &3] end-point PCRolgta E&jH EA H7]Ado]

_’]2_
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PCRe] AFAEE 27] HaiME d714E HelAd #F314 A&l qPCR (real-time PCR)
71<°] 4 E] 2ot} (18 5). o) SR ZEFA A HYsts FFERDL Ao T A
=3kl &3] Al717} threshold ©]/de] =& cyce numberg 7]&S.2 calibrationg 3shod,

o]2]%t external calibrations Fall IHHACRE EA FHAL] Aol 7Hesith o7]ollA 2~
o]= FFEZHL double-stranded DNAo| H|Eo]H o2 chelating ¥+ SYBR green 3-&
Evagreenolt}. o]#3t dyesS PCR ampliconol] ZA¥ste] &d3-8 Wik A7 PCR
amplificatione] Ad Eoldo=® dojuyriet o] FFE2 9 Whgo] Ad BlEo]Zc|7] w
ol AT 4 A= (o primer dimer detection, non-specific amplification) ¥F-g-o]l= 2 A

2ol glof HIEs} wlmA v,

o/ 2

PCR A S——
reagent{s.f g —_— = = PCR
\ - = - end-point detection
| PCR ! - - qualitative or
{/3,:;?’ = semi-quantitative assay

electrophoresis

i qPCR
il " - - real-time detection
resl-time PCR i hlssene | = relative quantification
PCR : et/ LU - quantitative assay
reagents /™, {f_’l_{// calibrator = ! ‘ with standard curves
background S
Partitioning ) PCR posilive partTions
y dPCR
Sampie § g\.‘m - end-point detection
PCR ¥ - absolute quantification
E TS - quantitative assay
g’ °| Teee,

Microwe! ls chambe s, droplets PCR negative partitians

J3 5 PCR, gPCR, dPCRQ| H|1 [7]

qPCRE] A71ME Eold HHFAL FFEEF quencher (FA)E E&3 probes Hste] &
42 % Aok ©] probe (ZEH)E PCR primer pair (Zgto]w#h)e] Atolol] EAjet= @714
d<& X3¢l single stranded DNA (U7 DNA) FejolH, FZ IpHo|A 7}¢Es
(hydrolysis)® #33E2°] unquench (FAoA BloJUA) = o] ‘,ﬂ—__}/\gé‘}% 3} A2 =4
. A71ME EolAo] probe (ZE2B)2] AR Q1 Agte] o3 5 ¢ BHYE = Holth

J
ai
@_

7.2.2 digital PCR (T Ad FZELAHT-S)
« dPCR 7|=9 A=5A4
dPCR (A8 Fga2ds)uk-3)2 calibration-free, high sensitivity, high precision (117+=7}

_13_
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=3, AYsY 7]EEd &K ) E AUIMYE Eold A AuATFe] st
o= AEHke 7)%olt) o]2 o] &3k DNAY copy number concentration (B4 714 %)
e AHEX  (accuracy)= flow cytometry (FAZE247])9}  isotope  dilution-mass
spectrometry (FH Y4 AFEH)e] HuATE SfAAE AU [8, 9] =3 ek
gt dPCR B2l E4 % = BRItk [8, 10l && o|& HsiA= PCR wt
S0l dofd 4 A= molecular drop-out-& FHA3}ste]oF gk}t PCR assay design (primer
9} probe design), cycling condition (¥+§ Z=71) & X3 AAA HAHg o] HFF
ot} w3k A3 S 97 Y= PCR w9 2AZ H=9| positive moleculeo] v}

=5 2§ DNA & 24o| Basjt

=
A
3

dPCR 7l&& dS F Ae #2 5F d7IAES 2= 329 amplifiable copy number
concentration (5% 73t HA 7)F sx)olth o|&} e

(Al5=719h) =AW e primary reference measurement procedure (FAY ZAW)7F 2 4+ 9
om olE AAHy] 9%k w=¥o] AJFE 2tk Joint Committee for Traceability in
Laboratory Medicine (JCTLM) databaseol| = reference measurement procedure (715 Z=%H)
2 dPCR (UAE TFEALAN-)S o] 83 57 DNA Aol 3 A SFFH A [9]. 3}
AR AFAES FrE7] fEiAE A7 AR HES S8l HH3T asi, SAHESE
£ AlAlsfoF gt

dPCR-& &3} enumeration-based

« dPCR SA#HY A= +F FRE AT 22AE

(1 partition number

Digital PCR& ®hg-o] 4k 7} ©]’39] partition (&) =+ droplet (MALHZ U503
AEjo Al dojdt} 3k wh-S-o] Yol X= HF partition (F+8) T+ droplet (W] A2)2] 7
= AestE Ao wel 2o partition (78) X+ droplet (MAIEE N AA=
dPCR =4 %te] dynamic ranges}t A8 9] FF& -9l A =olth shute] AHE o] &3tt
A A4 o]4de] partitioningell &l W2 SAHUTS Hek= Zo] Basith dAZ QX200
£ o]&3l= 4, dPCR ©]% 7} partition (78)) =& droplet (F]Mg-E)0] 7HAl= ¥
e 9= FAAHNA accepted droplet (F& TAWE /)] 5 AZ EE E2lste] 9,000
7 o)l wellel A U SAHJT FHIoE tE ARE o8 e, wARH Ha HEA

o & AT F Utk
(2) partition volume
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A =1 =~ H2px 52WH3E | PE-DPCR-001-2022
MsTIF XA 4 as 0
KRISS | OXE PCR DNA =& NI - B8ig A4 02 12, 5.
AMsTIL #Xl AZ AAFAY | 2022 12. 5.

copy number concentration (BA| 74 5=

3
C = ]n (1 e Npcrsltu:f) v, 10 . D
total Vp
C: copy number concentration (copy number per xL) in the dPCR reaction, Npgsive: the
number of positive partitions, Niw: the number of total accepted partitions, Vp: partition
volume in nL. D: dilution factor from the test solution to the dPCR mix when prepared

volumetrically

JHE2 Vpire EFgEE HiYste] 7] %Z&"’L copy number concentration (BA] 74 %)
£ AAIZ Vpoll bk & q wjuitt st AE Bl HolnE &
ZAHE Fsi Vpe AA ©]Z copy number concentration (E-A] 7§~
o MRS Ak Vp AA A JELR ] FF/, PCR premixe] FF, Fol w
gt ztel7h dokal dHA ok

£4>

(3) the mean number of target copies per partition
o= #A] 3% the mean number of target copy per droplet ()& oz F=2jo2 A
o] %1t}

_ ]Il 1 pc-s:tme)

Ntotal
A& dPCR Aol Edtxo] g&ke mjzich tekd el & (mASE 7)ol uet &
& AolstA|nt, oudl Aogt= A Fhol ~1.691 A% EIwr) s YU

md ot
fo
lo

(4) PCR efficiency to prevent molecular drop-out

PCR && 81& dPCR assay HZA 3} #HAol siddrt. ¢aAH o2 s|Me AWES o] 831
qPCR Cy value 71€7] #& B3l 78 & Utk o]EX = cyclenitt &&o] 100%°]H
cycle & 2u7} ot} o83k &8+ assay design, §4 FHAE,
El(genomic DNA, plasmid DNA, fragmented DNA 3)°l oA = IS H=o)
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A4 E=9% | PEDPCRO0L02
ATt EXIA FRETEICES 00

KRISS  TXE PCRONA 28 NIG - M8fg AR 2022, 12,5,

MsmIL X} HE AAEAL | 2022 12. 5.

7.3 4 Az tig 24 71

D Aol daFs PA= 89 B4 2 7S] ASg=E BAS] f% AAZ] SH
W HA el ARghe] FFES vXE 80E9] BRES} o A3ete A5 ¢ 3
< T3 2k
29l 234
« AP0 o3 %%Ee' 2 Q£ threshold setting (7|=M %t
1 | dPCR value analysis 7)) 2 =22E0| =

- AFERS| O E Ll-uﬂféff

« =9| assay (O{AM|O))Z7te| Hlw
« Z2l0|H-Z2E &= (primer and probe concentration)

« annealing-extension temperature and duration (PCR &
E¥a))

—

Fetot 7H0|E HA|
ml

C (systemic comparison)
2 | Assay optimization

3 | PCR cycling optimization N
« ramp rate (2= H3} £k)
=

- 1o XtMTt Al SE ZI0|EZ HA|

dPCR S0|H¢ /A5

4 | - number of partitions

« partition (7+2) =& YdE O|4Y ZL0TH F T

« negative partition %S (10 - 70) % 2 4

|:|0I-

- lambda

(2) Aol i SAESE F7}

Type A ¢} Type B uncertainty (Eg5)dl sl =82 Aibsta A% 7|80z &
+ ISO/IEC Guide 98-3[4]° we} At SHAEIEE =

95% level of confidence (419 F)E Zt=5 WHEAH o +

(3) PCR assay=2] A3 &<

21314 ¥ DNA templateS A}83ke], PCR ojAlo]e] X3S &It} i #H] 9

dynamic rangeulol A AEA-& 1)z o) R*gho] 0.95 o|3lY %ol EFAOR 2153}

FEEAE ol &ste Tles AT
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M=o MR H2tA 5/ S | PEDPCR001-2022
S (e X=X=) A - MARE 00
KRI2S | OXIE PCR DNA =X HYUT - MG A A 2022. 12. 5.
AMsTIL =X} HF MAEJAY | 2022, 12. 5.
AHEALZES] XHO| MEAE Y Alz el EEEA
= LEETERY SY AE B2 4yl EEEK
partition volume volume®| CHSI 23t
manual thresholding A XE 7HO| settingOf| 2 b H|W
Type B micr.obala.nce.un.certainty during Moo 2ac
gravimetric dilution
o S M2 = =2 b s PAe)
assayﬁQI X} -EAI-(E_I. ds2 HO|= assay ALEAl FEUL
HEHEKX

2guaEg 4257 96 9o ax B nEstd TAVT AL olgdel HME B
Ao tid 8= FERE e 2o ggA oo dig B8 == V€ £dolv A
245 52 olgaled 7 + vk
e
712 =gk 29 gEEE ~ | ARk u
A=
HEHEK
(AH&AtZEe| xto] 8l (Sh 1 9
s ZH gl H=)
partition volumeOf CH "
Us—part/t/bn volume -é’.;l' % 2!_ = 7%')%7—?% 1
Us-manuar| AHEAES settingoﬂ X 1
S [eS)
thresholding III'% ZI Hljl—
Us-palance X‘l%Ql %‘ZZ!' = Jél_ﬁl. 1 o
slo) FUEE Fuol 7 RIERLE BHS SHRVEE 4EWT. dF S0 shto)
A Rele) BHEE 0w o) AuEo] FARL 4T Bhe B¢ ALe] BYE
bz SHRAE - FHRRE x £ ol

7171 4]

atil o]l Bl DNASH A5H assays ©l&3te Z4E o FRAEIREE
Ag¥ lambda

precision®ll ®FFE & ot SHAITH AA AFES AL w= folA

value, assay optimization 5©°] F¢H o2 g ojof 3}

9. 4SEIIEZUM HYLH
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A4 E=9% | PEDPCRO0L02
d34QIF EXIM FRETEICES 00

KRISS | OXI€ PCR DNA £8 MUt . H8iG AR 202, 12, 5.
AMsTIL #Xl HF MUY | 2022 12. 5.

A5 hATA ) dutH o ot T A e 2

D #7718 2 o =7ja

(2 H7M s

(3) F7FL A}

4 H71ebA: H7l Al 25 3§55

(5) AH&3F PCR A1) A2AL 2d 2 JHHS
6) AHERE AR i & =
(7) AF&3F PCR #Hle] &g

8) H7toll AHES AeH 7P e WY
9 BHEH (B, AFHFT F)

(10) 718t oA L FaAek

l‘ﬂ
-2
olN
k4
N
i

a8 HAE e EHIH
O 248 557 B UASEFEHE ol &
O o8 ug8ANd, 2Eeddz JdSUHes J53 dyete vl
O wg/Ad718 2t v 8 S8 Ad
O Aol dFS mA= addd ik AAA] HE
O 23l digt A== F7}
O 718k =3k B

11. JIE} (H1ES)

(1] ISO 20395:2019 Biotechnology — Requirements for evaluating the performance of
quantification methods for nucleic acid target sequences — gqPCR and dPCR.

(2] ISO 17511:2020 — In vitro diagnostic medical devices — Requirements for
establishing metrological traceability of values assigned to calibrators, trueness control
materials and human samples.

(3] ISO 18153:2003, In vitro diagnostic medical devices — Measurement of quantities
in biological samples — Metrological traceability of values for catalytic concentration of

enzymes assigned calibrators and control materials.
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A3 A =W | PEDPCRO0L-202
dsYIL XM A AAns 00

KRISS  TOXE€ PCR DNA =& HUS - 8815 | 424 0% 125
MsmI| =R} HZ HAPEAY | 2022. 12. 5.

(4] ISO - ISO/IEC Guide 98-3:2008 - Uncertainty of measurement — Part 3: Guide
to the expression of uncertainty in measurement (GUM:1995),
https://www.iso.org/standard/50461.html (accessed June 20, 2020).

(5] Veriti Thermal Cycler User Guide, (2010) 124.

(6] Mettler XP205 Analytical Balance Manual

[7] P.L. Quan, M. Sauzade, E. Brouzes, DPCR: A technology review, Sensors. 18
(2018). https://doi.org/10.3390/s18041271.

(8] H.B. Yoo, S.R. Park, L. Dong, J. Wang, Z. Sui, J. Pavsic, M. Milavec, M. Akgoz,
E. Mozioglu, P. Corbisier, M. Janka, B. Cosme, J.J.D. V. Cavalcante, R.B. Flatshart, D.
Burke, M. Forbes-Smith, J. McLaughlin, K. Emslie, A.S. Whale, J.F. Huggett, H. Parkes,
M.C. Kline, J.L. Harenza, P.M. Vallone, International comparison of enumeration-based
quantification of DNA copy-concentration using flow cytometric counting and digital
polymerase chain reaction, Anal. Chem. 88 (2016) 12169-12176.
https://doi.org/10.1021/acs.analchem.6b03076.

(9] A.S. Whale, G.M. Jones, J. Pavsi¢, T. Dreo, N. Redshaw, S. Akyurek, M. Akgoz,
C. Divieto, M. PaolaSassi, H.-J. He, K.D. Cole, Y.-K. Bae, S.-R. Park, L. Deprez, P.
Corbisier, S. Garrigou, V. Taly, R. Larios, S. Cowen, D.M. O’ Sullivan, C.A. Bushell, H.
Goenaga-Infante, C.A. Foy, A.J. Woolford, H. Parkes, J.F. Huggett, A.S. Devonshire,
Assessment of Digital PCR as a Primary Reference Measurement Procedure to Support
Advances in  Precision = Medicine, Clin. Chem. 64  (2018)  1296-1307.
https://doi.org/10.1373/clinchem.2017.285478.

[10] M. Alikian, A.S. Whale, S. Akiki, K. Piechocki, C. Torrado, T. Myint, S. Cowen,
M. Griffiths, A.G. Reid, J. Apperley, H. White, J.F. Huggett, L. Foroni, RT-gPCR and
RT-digital PCR: A comparison of different platforms for the evaluation of residual
disease in  chronic myeloid leukemia, Clin. Chem. 63 (2017) 525-531.
https://doi.org/10.1373/clinchem.2016.262824.
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digital PCR A1 & o8& §304 AFe] FEH7} =

&}

2. N @A
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=
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A2k 52W 5 | PEDPCR-001-2022
Msm)} =AM SRl o i

A - MAHE 00
CIXIE PCR DNA =M MIUT - =T ) 2022. 12. 5.

o
Msm)} =i} 011 | 2022, 12. 5.

[E& 2] UXIE PCR 458Jt 21tM £ GIAl 1

SSEoF BN

PERFORMANCE EVALUATION REPORTS
BNE

oXXEXXXX=XXX

1. o7&
7137 1 000 (F)

KRISS

T A XXXXX
2. Y&

= o XXXXX
AZSI AL D FH A s xxxxX, XXXXXX
3. H7FA A : xxxx. XX. XX.

4. B7}87
2 Z:( 20 = 3 )<C AUls=:( 50 £ 10 ) %
ANEAE B I EFA [0 ol sAIA O a3

5. 2R EF] 484

Brpge @

TRFHTGATY EY “HAE PCR DNA =4
HAAHKRISS  xxxxxx-xx-xxx-xxx)"el| we} 43 = ¢l .

Blol AT HEAE B4
huz]

A& A 23] A 77| & AN@7|#
A" PCR XXXX XXXX XXXX
QLFEFEZ XXXX XXXX XXXX
6. B7HAT : B AN THIE AAA Fx
7. 2R ESE  H3 AR sEE AN =z
A2
232
el 29 AYgATd
4 wW: 000 (A1)
4 ®H: 000 (A1)
A BAAHRE S7IREEVEY A 14x FAd gAY SUEARER AF4el g S
A712A ANE3 A7 AAALS SFHEYUS
dFEEF AT
dd 000 ()
WAA FA8T 7R Z 267, 042-868-5000
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AM=1m x4 A4 SE2HS | PE-DPCR-001-2022
OOOJI. EII'A-I Xﬂ'7ﬂ7<c‘,h,ﬂj§ 00
KRISS| OXZ PCR DNA =8 HZE - BT | 482 | am1ws
MsmI =R} HAE MAEAY | 2022 12 5.

—
dSEIH M
PERFORMANCE EVALUATION RESULTS

H7FH S (Cer. NO.) @ XX - XXXX - XXX (2)HF < (2)%

B H7FEE - XXXXXX ( XXXXXX XX-XXX S/N : XXXX )

1) EZ =3 : KRISS CRM XxXx—xx—xxx

2)

2E: (xx - xxx) %
71™

on o0z

3 days (RtMiet EAxt= ds5g7F EAAM EHX)

X
2 4AZE M U HEA 24 2ZE9 0

E™M™LE: 55% (lambda = x ), 13.2% (lambda = vy)
EYYeL: S SHUS ot 2 HE[F

- — _ o
g2 EAIZ R, EEE
syzUs
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M=o MRIM A TEHS | PEDPCR001-2022
hidhadhag A AAMS 00
KRISS OXE PCR DNA =& IUc - §9i¢ A4 02 125
Me=m =i} HF NAAEAd 2022. 12. 5.
[EA 3] AAZHI YO A BXI GIAI 1
A7 Y57 AA
ATFAH A 5H 7 e
A3 714
20XXd 00€ 00¥
KRIS Stazeaunss
BemriF Korea Rescerch ol Standard
of BAE TAPAAAEE, ABAAIY D 2§ AgD A0AAP] GE AU
S5} Az HlEel AHAS Hole BAIS] QRS A ABslel ALga At
g & gaych
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