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Development of ISO Standard for Real-Time Polymerase Chain Reaction Detection of Turkey-Derived Material
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(Animal, Plant and Food Inspection and Quarantine Technology Center, Shanghai Customs, Shanghai 200135, China)

Abstract: In this study, the specific fragment of turkey chromosome Z-DNA sequence was selected as the target sequence
for turkey-derived material detection. A real-time polymerase chain reaction (real-time PCR) method was established, which
had good interspecies specificity and interspecies consistency. The target sequence was cloned into the plasmid pUC57, and
after being diluted to different concentrations, the plasmid was tested by real-time PCR. The absolute detection limit of this
method was 5 copies/PCR reaction. An international collaborative validation trial was conducted to validate this method. The
results showed that the false positive and negative rates of the proposed method were both 0%, and the absolute detection
limit was 5 copies/PCR reaction. The results of qualitative analysis of the diluted plasmid showed that the inter-laboratory
standard deviation was 0.30, less than the maximum permitted value of 1; at a detection probability of 95%, the absolute
detection limit was 3.2 copies/PCR reaction, less than the maximum allowable value of 20 copies/PCR reaction. Based on
voting results and reviewers’ comments, this method was approved by the International Organization for Standardization
(ISO) as an international standard method (ISO/TS 20224-8:2022).
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RRBEREME M Z AN — P EEGH. %A
WAL AN N Z R R ARAN P 28 J5ORHS N 2 s PR i b
CLARHURF], REWHFRERG, RELTHHRT. AR
B B0 % ) 32 B L T DNAFE S 40 1 A 10 26 I
K, WEER AU (polymerase chain reaction,
PCR) . “KifPCR (real-time PCR) . % 7PCRFIDNA%
5. REIAT ISR R S e E 2 (EX
PRy ATk kRdE. HooOThRAE. AL bRUES) , KR4
THERFREARRRA MG —. RUEREIATA 200 )
VIR K AR AE, K L AR AN 35— L Hh 5 AR

A1 BINBATAT R TS Pk o R i e

Table 1  China’s current standards for detection of main animal-

derived materials
LY FrilEds R4

GBIT 38164—2019 (i L& REIIRIE M S92k PCRIED Uy GBIT
20190—2006 ( Gk 4 b M e VERRL i e R A AR AT (PCR) 6) P
GBIT 251652010 (FRZH 4\ 26, RRMERA M@ PRI SER3EPCRIE) P,
GB/T 211042007 (EDAMIRPEIARI R 280 IRIERR Y (40 0 ) EtER ik
PCRJ7#E) . SNIT 20512008 (£t fofh Al st 4 it i Rl ik it

HS PCREED P SNIT2980—2011 (= fiofiat, R EIRHE ALY = SR 7EPCR
7LD ., SNIT 5145.6—2019 (it 0 b IR h IR M B L 640
b ERUMOTIPCR-RARZE) 7 HSIT 132006 (46, . BElbhms e i sk
W5EPCRAHE) ™, Kb 20315 A% 14—2013 CBEFERZNY B3 S sh il 5
4 (Bos taurus) PRRHERIREIEPCRTHE) P\ QBIT 5505—2020 (K4, .

Too T WUEME R R POREE) ™

GBIT 38164—2019", GBIT 20190—2006", GB/T 25165—2010"", GB/T 21104—
g, 2007 SNT20SI-2008", SNT2980-—-2011", HSIT 132006, QBIT 5505
7 m‘z,} 2020, A2 5 A 22014 CHERZI RISl iR e
/ FEPCRTHE) "', SNIT 514572019 (115 B bR i St R
FTHA BERMI PCR-RA )

GBIT 211012007 «mmﬁmﬂq:zﬁ:ﬁmmzr%wm PCR}J‘$§>> “3{ GBIT
i 2§§5f2°10‘ '\ SNT 20517200& N SNIT 373‘048142‘013 LRt SR L 3 A 1
S did FMA ORI S UOEPCRIE) M AR 1205 A —1-2014 (#

SER B BRI BRI E HEPCR ) ", QBIT 5505—2020""

TR SNIT2978—2011 (it dh Fa ks AMPCRAG I " QBIT 5505—2020""

GBIT 211072007 (st tabih G, stz eI PCRITE) s SNIT
373052013 (kR ARSI S ik B SRR S 5ok
Oy g PCRE) M SNIT 373042013 (frib Rk WA KSR ST Faibir: &
AR S5 EPCRIED ", SNIT 5145.8—2019 (i P14 i S bl ebsh i 3 b

S SsHa: FRAMEN PCR-RAAE)

GBIT 38164—2019", SN/T 5145.12—2019 (it 11 fh Je b b sl o e o 90 7
KU 12 KTSHY R PCR-URZIED © SNIT 373142017 (MR ER A 1L
BREMIEEHE S KERARMSEH Y EPCRE) ™

A BB o A AR A g8 —, Bl Br b bR
B G — Bk AR e o O BRAIE ) A P A ) T B
S5 HRFI AT, W EEG—E PR bR dE. NI,
it 0% ) [ PR bR AE L ZH 2R (International Organization
for Standardization, ISO) HIi 3730 & .5 B4 Kl
ISObRE, ISOHL LT T —/TAEH (&
KRB0 FED RIS/ R LT TAEH (1S0/
TC34/SC16/WG8) ) . 7T, ISOH L T202047
RO AR T W 0% 3 4 ) E BB AR R A 4
FoORES A EL By PSSV RIS O AR
#E: ISO/TS 20224-1:2020%', ISO/TS 20224-2:2020™,
ISO/TS 20224-3:2020"", ISO/TS 20224-4:2020"°,

ISO/TS 20224-5:2020""". ISO/TS 20224-6:2020%*,
ISO/TS 20224-7:2020™,

KGR —FR AR R R E S, HHALRE
FHEGEE 0 e, AR 2 R L Y R
KGR R, EIN TR T, BN, WENH
BARWIARIR R E, A SRR B E iR e
IR, s ER, BRI 06 2 4 ST KX s 43 S
Ji i

EEAN, MartinZEPO 5 12S rRNA 20744 3L A
KesmenZ5:P R I £ R AANADH it S0 1V 3£2 55 (K] . Pegels
AU ) £ R DN AT 1] [X A112S rRNAJEPR [X 35 fr 45 57
PEFBIEESE T KR4 ireal-time PCRAG 7772, Shehata
SRV T R AR DNA T S S T ok A PCR E i
R g5k RN, 5KEF SR Rk 12S rRNASE
KIS 1 KA B3 real-time PCRAGIN 592, ZE4HI45)
FIF TGF-p35E R 7 H i r 1 i& F i N #PCRALE
HECTFPCRT- 6 1) KX B 53 1 AT 77

real-time PCRyEE G R Mo REUS & A
ik BAEM SR A, BHAT AL, ZHEEH TR
I — B R I 0 4 B4y 1) e R I . TE AR AL
SERRZ AT, EBR A — AN G [0 KRS B R 1 [
FRbritE . ASHE L K AG Gtk Z DNAJT 1 (1) 585 I
(O S PR B S5 B AR R I AR 7 51, 457 T real-time
PCRAGI F7i%, 56 A E B [ 5256, 384F 1 7k m R e
P RIIPEZE . 464l BR FIAS HEME#E (probability
of detection, POD) , |11 H KM o046 I I TS OB 7
(ISO/TS 20224-8:2022) ™,

1 MRE5HE

1.1 kSR

KK (Meleagris gallopavo domesticus) \mHJe i
i FHH DGR, Bl AR FAE R R Y SR iR
By KA MME LA B, ARE . B R
KXY (Meleagris ocellata) W, 3 E G2 Bik%Z w4
FIERIGIRML: BRINE R (Anser anser domesticus)
FEEKKE (Anser cygnoides domesticus) £k HY
(Anas platyrhynchos) DNA, BN KZF5EAL; I
% (Bos indicus) ¥4 (Bos mutus) . EiE4 (Bos
taurus) « JKF- (Bubalus bubalis) ML, 2z rEA S
SRR TSR, SEINETZEDNA, 3 E E K EF A
st s PRt 4 (Carassius auratus) Y
(Cairina moschata) 356 (Camelus bactrianus)
M) (Canis familiaris)  \1=E (Capra hircus) R
(Cervus canadensis) % (Columba livia) . %55

(Coturnix coturnix) . it (Cyprinus carpio) . U
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(Equus asinus) % (Equus caballus) . ' (Equus
caballus X asinus) « Hi (Felis catus) « % (Gallus
gallus) . MW (Macaca mulatta) /N, (Mus
musculus) . 4 (Onchorhynchus mmaykiss) . T
(Oryctolagus cuniculus)  #iF (Ovis aries) . B3
(Phasianus colchicus) K, (Rattus norvegicus) . 5t
Y (Struthio camelus) . % (Sus scrofa domesticus) ;
MSERF (Brassica rapa)  Kxi (Glycine max) . %4t
Efs (Medicago sativa)  /XF4 (Oryza sativa) . =%
(Sorghum bicolor) . /N3 (Triticum aestivum) - LK
(Zea mays) , KEARPAPEEMIFEA .

B NCBIHBLASTIREREAT 7 AN LE A, 3K
XY ARZ DNAJFT F I iR S 508 DL B D s Ul
A, HALE(E B IR, I Primer Express 3.0 4%
1t threal-time PCREGIN K] 51 ) ANEREL, FP {5 B3,
SIMARE A T A TR (R RHARAF AR

A2 KRMRLIFEIGLE AL

Table2  Location information of detection target sequence
VLR SEHALT 514 R BTG5 7 51 B fbp
FKW KERAAZDNARY]  NC_015041.2"" 57643 369~57 643 486

#3 0 ARSI S| PRSI

Table3  Sequences of primers and probes used in this study
AT SR AR FAlEARIL RIS
Turkey-118 bp-F 5"TGAACAAATCCACTTCCCTTTAACC-3'
K Turkey-118 bp-R §"-TCATTTCTGCTGCACAAAGTGAG-3' NC_015041.2""

Turkey-118bp-P 5'-[FAMJ-TGATGACGAGCCGCAGCCACACC-TAMRAJ-3'

real-time PCRi® 72 X PCR Master Mix TiiER (1%
T 4369016) Z [E Thermo Fisher Scientific/A 7 ;
HIEPCRIX 2 X PCR Master Mix B (175 :
B639295) ETAYTE (L) BOAERAR;
DNA% TR EH#1EDL2000 (1%5: 3427A)  EAEWT
2 ORKE) ARAH.
1.2 {5 EE

SPEX 68504 R HEEENL 55 E SPEX SamplePrep
AT QX100%ck KB FPCRIX  FEBio-Rad /A ) ;
ABI ViiA7 real-time PCR{X. NanoDrop 20007 & 1% 2 &
FESC EEIEER W RRBHE AR 5425/ G
B0 EEppendorf/AF]; UFES00AOZTY Ht 4
i FMemeert AT ; DYY-6CHLUKAX A6 N— 4%
HAEWRAH.
1.3 J5ik
1.3.1 FEdn b AL R HL

FERBRES . X TR0, VIR, RIGTEMHA
80 CHHE72 h, P FH ¥ VR B AN A FGEB 4R K

RS (FH RARAEMR (dbx) BAIRAFE
FERFE R A DNA R BGAFA & (DP305) X % 2Rl ¥
mn AR, F IR Gl I AT R
1.3.2 Rt

B I PR ST 1 R B GERFE 15 NC_015041.2
157 643 369~57 643 486 bpZ IA]118 bpl T ) 5
pUCSTHAM AT &SR, 42 RpUCST-t, FHEEFE. it
FLEHAE TAEM TAE R A BRA 7 & O ERBUT R
DNA, FF5F i Treal-time PCRJT V£85I PR .
1.3.3  real-time PCR M A& R AEIAFE

RNARFR: 25 LIRS, 826514 (10 pmol/L)
1 puL, ##%F (10 ymol/L) 0.5 uL, KB ¥2 X PCR
Master Mix (Thermo Fisher) 12.5 pL, JoHREFFIE A
B E 25 7K5 uL, B BUFURIDNA 5 uL (B[R ZHDNAJR
IR N20~200 ng/uL, JURLREE A8 4. 24 1.
0.4. 0.2, 0.1. 0.02#UI/uL) . fEHFEF: 95 CTHIAE
10 min; 95 CA5PE15s, 60 ‘CiBK60s, 45 MEH,
1.3.4 MIEPCRI AR R EIAFE AL 3K 25 14

RMNARFR: 25 uLIRIAA R, B%514) (10 pmol/L)
1 uL, 2XPCR Master Mix (ZETAEMTRE (LB
R IR AR 12,5 pL, % R By &5 11 Al 1 o 7%
K5 uL, FEMDNA 5 uL (JEFHADNAJE Bk E N
20~200 ng/pL) o fEMAFEF: FAEYE94 CHiAEPE4 min;
94 CAEPE30 s, 60 ‘CiBk60s, 45 NEIR; 72 CLEf#
10 min. HLIKZ&MF: 220 V. 20 min.

1.3.5 e e

FIF &M FIDNAREA, %M 1.3.3%real-
time PCR % N4 5 FIE AR 5 g AT A I o 4l 1.3.4 795
JHPCRIX MR & (EIAFE T ALK A& 1E, ISR R H
SIS INAREE, AT @ PEPCRINR, I 4 PCR= M BEAT
DAL
1.3.6 sk

FIH L FPCREEARN & A KGR 79 1 7 B
JRKLpUCS7-t48 VUK A7 4G 7 o B Al , 74k 7 7 8 30
1 000 5 Dl/uL. 7€ &5 A DNAFRE 27 NIREE,
SHIN4L 20 1. 0.4, 02, 0.1, 0.02 ¥ Ul/uL, EAPCR
RBIMNS uLAEAR, & A 5 51 0 Bk 5 DL ) R
20, 10~ 5. 2. 1. 0.5, 0.1 ¥ 1,

1.3.7  real-time PCR4: B H &

2 BE P B BT R L B ko RN A ) R AR
PR, A RRIURE A R BIS T Y i £k, IF B e AECHE
BF, DUPRE S A e R B s 2 A R R H S Y () 47 3
IS, U E TR A o
1.3.8  EFrhEER

Kl 5 k2 BT IS ObRE, 7 B 41 41 [H PR b
) S 56 5¢ Jl X BT 8 57 10 A W 7 R HEAT B . BR R
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ISO 20813:2019"f{ R, %o SizB &= (B Bk Je A0 F
8 &K, HAEARIEADT4 R, RFIFEIE T 12 KL
GESINT P FESLES, o, B Ko Rk A E
HHEL Bk, EEH, HHN8 XankBEER. T
WA, REBFERE, PERIE R ARSE RS
{X %8 K Roche LightCycler480 II. ABI 7500 Agilent
Mx3005P. ABI 7500 Fast. ABI QuanStudio 12K Flex.
Bio-Rad CFX96 6 Fi it i A 2 5 [ JPCRAX

B PR 2 B B 1 R 3R EUKASDNA, i £
FPCRAEFE K HDNAFREE10 32 /L, 1 NBHTERE M .
HHL-ADNA, i $U 7 PCRE B E20 # Dl/uL, 1EN
FATERE o ARS8 5= TR 6 ANBHPERE S A6 AN B FE i
(BINEFRE) I BT L (A I 7 vE AT A I . B
KGR a, TSI 7 322 B AR PH 1 S R B 1 2R

2 o} 16 BR AR FIPOD 2 T K 30 KNS IR s 7
P14 v B IR pUCS 7 -t F 4807 PC RS Jo A VR 7 g
21000 ¥ D/pL. FE RN THBES4. 2. 1. 0.4,
0.2, 0.1, 0.02 #5 Ul/uL 7 MIKREREE, MBI ASH
20 ng/pL {178 7R i fik 2 RS DN A ) = 2 B 02 H - 2
TV SRR . RHRENR B ST RE i Ee AN EH A,
HEATreal-time PCRATI, T35 < P58 oii (17 PH M 45 1L o A
FEMBURE 73t . PODJE fi 504> S50 26 48 e 14 U7 V4
i 78 MR T 0} 2 8 B TR AT AR 20 A7 43 3 BH P 43 B 5
FIRER, 4%ZIISO/TS 16393:2019" F1UhligZ "k % 1
M 7715 B K Quo DatafE 2 8idls /0 i /7 (https://www.
quodata.de/en/interlaboratory-studies.html#0) % £ X & ]
PRI 25 T POD 4 #T

2 HR50Hh

2.1 FEFEATIN A H

A8 FH KORGS5 B ) % SR B R D AT
RSP . SRR, R 5K AR BE KRS I 25
TR, HADF LA, RS KASEE KR
BOT MRS ES . BRI (R4) o N T TEEL
[fJreal-time PCRTVEBEATHfIE, FFH _Lii# 51 #)Turkey-118
bp-FAI 751 ¥ Turkey-118 bp-R, ANEIMERE, XFLL
RS AT B EPCRES & LK, SR SR, WA
B F ARG FNHRBE KNG H I PE 30 25 3, 384 & 2K A
T BRI KPR 0 MEPCR 1 Ha vk RS WL T
X K G F R BE K XS 58 PEPCR 4 3 72 9 49 53 1EAT o8
RN Y, P15 KIS I A7 DNAJF ] (GenBank
FH)5: NC_015041.2) 157 643 369~57 643 486 bplf]
P —5, KEEN118 bp. fif FINCBI BLASTI)fERT 1%
118 bpHIF FIEAT I R LN}, EEAGenBankE i H A5
NC_015041.252 524 fiixt (E2) o BER %517
R EE T freal-time PCR TV 5 B 7

A4 PRSP

Table 4  Results of species specificity tests

Dt Y Rh 5] RENIDEZ R LR

EOSL] +
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EHEEE -
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ElEE IR 2F —
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Fhty -
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ITES -
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iy -

L] e -
BRI -

il s -
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Ej —

% —

b -

X -

IERCIE 3 -

T A £y -
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R -
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BRENBING —
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gg i

A A -
RN -
NG —
HKICE TS -
K& -
[ -
N -
N -
B —

Y

e A — . R

M 12345678910 11 12 13 14 15 16 17 18 19 20 21 22

2000 bp
1000 bp

750 bp
500 bp

250 bp

100 bp

M. DL2000 DNA%F i smbrics 1.5 K38 2 HRBE KRS 3. B0 5K A8
AP ERM: SN 6.FN: 789 8495y, 9 MR 108,
TLEPAS s 12 BREUBEMS; 13585, 14 504, 154 16.0%;
17.9: 18. 5 19.10%; 20.9%85¢: 21 KRPGME:f; 22,5 H .

Pl 1 5 B g Jah AT i PCRAG N L v el %
Fig.1  PCR detection electrophoresis of partial poultry and meat

animal samples
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Query 1 TGAACAAATCCACTTCCCTTTAACCTCAGGAACATCCAGCATATTGGTAAACAGAGGGAT 60
R R
Shjct 57 643 369 TGAACAAATCCACTTCCCTTTAACCTCAGGAACATCCAGCATATTGGTAAACAGAGGGAT 57 643 428

Query 61 GTGGGGGTGTGGCTGCGGCTCGTCATCACCTGCAGCTCACTTTGTGCAGCAGAAATGA 118
N |
Shict 57 643 429 GTGGGGGTGTGGCTGCGGCTCGTCATCACCTGCAGCTCACTTTGTGCAGCAGAAATGA 57 643 486

Query. PCRFF731; - Sbjct. KAGYLEEAAZ DNAFTFI] (ID:NC_015041.2) -
B2 KIPCRY 5™ P37 SIBLASTE 3
Fig.2  BLAST results of the sequence of PCR amplicon from turkey

FRAl AR — R0 2, RPN E—REF KX, &
B TEE. BE. AR, AR SR —
5 ML X PR Ll AR o R BE KOS 5 KOS R & T KRG R K
J&, —UeE GOR IR BE KNS 5 KIS A AR B TR K
YRl . NCBI GenBank & H A F K GRS N A 751, (H
EH A 1k A TR BE K S 2 R 20 47 41 . AR SRS E IS
X IR BE K XS BAT RIS KA (I PCR A= BEAT I R, E B 5
HEBMFEREEE S A 772 58 R B AS I 5K K
FHRBE KA o
22 AN —EUENEA

{#i Freal-time PCR7VEXT B dir &M D135 4.
AP SN Y SISy 5 N3 DR S D ST
FREATACIN, B SRR AS I PSS R (RS) , W Fb
e TR HER #EN100% . FIFH B3 51 ¥ Turkey-118 bp-F
AR 51 ¥ Turkey-118 bp-R, ANEMAREF, X LA _EFE
a AT 2 PEPCRAT M AT Bk MK . 5 R BoR, ik
AR LR G A5 R (3D . XX EEPCRA Ak
BN, PR3 5 GenBankF 51 5 NC_015041.21
57 643 369~57 643 486 bplfI /74— 8. LEREH: Kk
WL RS R EA RIFA AN — 8, &6 T &
st KX ARSI

#5 B S PERIEE

Table 5 Results of intraspecies specificity tests
SRS A PCREs 25 3
AR +
[UEE| +
EPN L] +
EVSL] JEAEE A +
AR +
VURRAE RN KA +
pidi +
M 1 2 3 456 7 829
2 000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

PRI JNG s 70 8 TEX IR (39D ¢ 9. FIXT .
PA3 A Il KO R it 1 50 PEPCRAGIN L ok %] 1%
Fig.3  Electrophoregrams of PCR products from various turkey breeds

2.3 S A BRI

FIFH B PCRECAR XN & A KX 5 B K B i
pUCS7 KL it ik 47 52 E AT I AR B 521 000 #% Dl/pL.
¥ G R FE A DNAR B4, 20 1. 0.4, 0.2,
0.1 # D1/uLA0.02 ¥ D1/uL 7 MIRIEREE . YRR
i AR e IR . 2 L o i A ST R 7 VR AE
DNAREE AL #5 U1/uL (5 # DU/PCRIR ) I #f A i 2 ks
MEES S EDNA (86D , ULBA T TH I B PR ET L X A6
IR ATIkS 5 DU/PCRZ M o

E - RS p el [ ST

Table 6  Results of absolute detection limit tests
_ BURLFE iDNA JTURLAT: it 0 51 12 DR T
WEE (3% D1 /uL) (3% TI/PCRIZ )
4 20 +
2 10 +
1 5 +
0.4 2 -
0.2 -
0.1 0.5 -
0.02 0.1 —

24 EFrUESLIG IR
241 fREATEZR. BB ZRLHIE

A SN R SL3 M S ie SR EN2 N EFE, B
6 ANPHMEFE A6 ANFHPERE S . P12 MR ES T
PrIE S, MARE SRR 144 AN, BRBH I SR B
RMRGE R G WRT. WAL ST REH, MK
X J8 43 K6 D 7 v 06t B PR A R S SRR A R A
(R, R R FE P 2 AR B 1 2R 3 0%, 1k F)
ISO 20813:2019 % H A & M5 H 14 Z2 A I PE 32 /N T-5%
BRI A2 7 T AR R R ek AR AR 99 1k &5 SR i T e
PEARMG,  BECRUEAS I 45 S R 1

A7 BRIE A RMB R PE A b ] S S S R ik

Table7  Statistics of false positive and false negative rates in
collaborative trials
WG iR 44
SR SR I Sk KR 12
B S B R R 12
PSYEATE 6 144
WS R S 6 0 R 144
AR IIEE T S KR R 72
AN AT 51 R il R 72
FFLEAE P B 2 45 SR 72
PR S P BA Ak 5 SR R 72
R P28 R 0
EURIESZR S 6-ox 0
TBITE# 1% 0
AP 2 /% 0

2.42 xR R R B IE ATPOD /3 T
B SN R SL 36 ) SEIe = U R4, 20 1. 0.4,
0.2+ 0.1+ 0.02F# DI/uL 7 MK B B R DNAKE 51 %6 1,



222 2024, Vol.45, No.01

E6miltl =

P12 NI ES I T W ESEE, AR AR
T2 A, XSG = RS R RS THE SR
FE AP PESE B IR SRR B T e, R
K. MFALIBLE LK : HPCRX M A& F 47 51 #
BB 58200 100 54 24 1. 0.5, 0.1 ¥ UL, A5
BRFYET 2 Eb 4 51 9100% 100% 100% 91.7%
70.1% 54.2% 16.7% . WML, H4FEH =T
5 ¥ JI/PCRIR FIRT, & PHPER tH 263518 2]100%, #68
Z TR BRSNS #5 DU/PCR I B o

A8 LRRPRGNI PR b ] S B A A

Table 8  Results of absolute detection limit in collaborative trials
il SMFERA LR E R S
B 1 2 3 4 5 6 7 8 9 10 1 12
+ + + + + + 4+ + + + + +
+ + + + + + + + + + + +
+ + + + + + + + + + + +
20 + + + + + + 4+ + + + + +
+ + + + + + + + + + + +
+ + + + + + + 4+ + + + +
+ + + + + + + + + + + +
+ + + + + + + 4+ + + + +
0 + + + + + + + + + + 4+ +
+ + + + + + 4+ + + + + +
+ + + + + + + + + + + +
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Table 9  Analysis of collaborative trial results for absolute detection limit

Ty S1T% U VTEE: R o B B WIEEE/%
20 72172 100
10 72172 100
5 72172 100
2 66/72 91.7
1 51/72 70.1
0.5 39/72 54.2
0.1 12/72 16.7

1% ]ISO/TS 16393:2019FMUhlig K % 1153 H7 77 % LA
JQuo DatafE &% #fs 70 #1 (https://www.quodata.de/en/
interlaboratory-studies.html#0) ¥ 77 75 ity £ 3o 46 0 KR A1
PODBEAT 73410 T AT 2 I ) 2 56 2 A AN [ B2 i B i
JI DK £ 1 Bk AT Bl F R ) A I 77 12 POD %% T-95%
o (210>, SEER = [AIFRHER 22 90.30, KT &K
FEVFE L FE95% HIPODRIE BL T, 7 i H £ 0] sl PR
3.2 $5 UU/PCRIRRE, AT K vFE20 # II/PCRJ%
25, % BT ST RS R (1 K X B 4y real -time PCRAG I 5
HERABARK 4 X kB, I B85 R 2 8] w22 50/

#10  PODMY BRI 35 4

Table 10  Collaborative trial results for POD
ZH e

I A 12

FEANRE K 1 PCR = 42 4 6
S [A] S 45 POD 0.80

PODIIZ; 56 % [T 2 PODIK195% B X 1] 0.76~0.84

- HXF T RIARPODIIZE (h=1) MRl %D 1.15
SIS A A 25 0.30

T o A HS G = (1 0 R U BR/ - (8% DL/PCRR Y.) 3.2

243 N[ RRAIAL S (R PCRAS AR S A 45 S 1) 5
2N Wiy [R) S 56 1) S 56 =5 P 4 F T PCRAX AT Roche
LightCycler 480 II. ABI 7500. Agilent Mx3005P. ABI
7500 Fast. ABI QuanStudio 12K Flex. Bio-Rad CFX96 6 F#
ANFESEA S (R1D . WNRSHMEIIFUEL, &%
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(5 &8 VL7 HI/PCR) 37 BA b Aar P 45 S 5 3 4 100% 1
PRI, FEZAexs Rl R BN (12 #5 DURE P 31/PCRI, &5k
56 2 A 25 SR R It B R AN — B, RIANTR]
A R Y 5 (3 28 X PCRAG I 45 R T I 2 25 57 o

11 B PCRALM A 5

Table 11  Make and model of PCR instrument used in each laboratory
SR DR AT RS
1 1 Roche LightCycler 480 II
2 15 E ABI 7500
3 ke ABI 7500
4 % Agilent Mx3005P
5 i ABI 7500 Fast
6 L Agilent Mx3005P
7 i ABI 7500
8 2 ABI QuanStudio 12K Flex
9 i ABI 7500 Fast
10 i Bio-Rad CEX96
11 1 ABI 7500
12 i [E] ABI 7500 Fast
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