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Efficiency of Three Commercial Real-Time PCR Kits for Detecting Classical
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Abstract

A comparative study of the efficiency of three commercial real-time PCR kits for detecting
Classical Swine Fever Virus (CSFV) by real-time RT-PCR from 10-fold serially diluted viral plasmid DNA
samples was conducted. The experiment was conducted three times, each trial using a different
commercial kit but maintaining the same concentrations of probes and primers. The template
volume and the number of real-time RT-PCR cycles (45 cycles) were also kept constant. The results
showed that the TagMan® Fast Virus 1-Step Master Mix kit was able to detect diluted plasmid DNA
of classical swine fever virus at the lowest concentration of 7.923 copies/uL. Furthermore, it achieved
detection with a lower cycle number compared to the SuperScript™ Il Platinum™ One-Step gRT-
PCR Kit and QuantiTect® Probe RT-PCR Kit at each corresponding concentration. The PCR efficiency
(E) and $RA2S values for the TagMan® Fast Virus 1-Step Master Mix were also within the acceptable
range. Therefore, the TagMan® Fast Virus 1-Step Master Mix kit was selected for the detection of

classical swine fever virus by real-time RT-PCR using the QuantStudio™ 5 Real-Time PCR System.

Keywords: Classical Swine Fever, real-time RT-PCR, copies/uL, PCR efficiency (E), R?
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s21U8u3sIeY
UNEINNT U waznaINIsARENUIEYINg
fegnldlunisvaaeuidudiegiaieatsuuy 10-fold (10 wi) Faduansiugnssuiiainainwaia

finventaliFaeiindgns Aanns1ed 1

A1599 1 wansrIAuluTuYeIEsHUgNIsuNannannatatinve e lasaeiidans 1ol uudum
(10-fold dilution)

DNA concentration

Dilution of DNA (log10) copies/pL
(Nanogram/pL)
-1 25173 7.923%108
-2 0.25173 7.923%x107
-3 0.025173 7.923%10°
-4 0.0025173 7.923%x10°
-5 0.00025173 7.923x10°
-6 0.000025173 7.923%10°
-7 0.0000025173 7.923%10?
-8 0.00000025173 7.923%x10!
-9 0.000000025173 7.923%10°
%umunazmum‘s

1) nslaauiiu wisa Plasmid DNA veadoliaefinians

Vg ufu 5 UTR mauﬁ%h%’aaﬁam‘qmmmm 67 bp 1 vd sus o UNAIAT ALIALAES
OCR®8/GW/TOPO® (pCR®8/GW/TOPOPTA Cloning Kit, invitrogen, USA) wazthwanafinfiifu 5' UTR vos
A elafaefindansnsuddedudaguuaiiife One Shot®TOP10 Chemically Competent E.coli
(PCR®8/GW/TOPO®TA Cloning Kit, invitrogen, USA) Aaidenlaladuuemisudaneadesns (LB agar) 7
Hane1Uf ¥ aus Spectinomycin dihydrochloride 100 lulasnsusodadans (Sigma-Aldrich, Merck,
Germany) aﬂ”@wmaﬁmﬁ’wwu%wmaﬁ 1593U NucleoSpin® Plasmid EasyPure kit (Macherey-Nagel,
Germany) 9101y mmi’mmmLéﬁ'm%’uwmaﬁmé’am%laai’whﬂ’ﬁ@ﬂﬂﬁuuaq NanoDrop® ND-1000 UV-Vis
Spectrophotometer (Thermo Fisher Scientific, US) W& 271181 uaun1US uaud 1o ute (DNA copy

number) A11g»3 (Whelan et al.,, 2003)
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(Xng)x6.022x1023
nx660x10°

Copies =

asuneiuUsing X Ao Usunamesiduendioduuluniy (ng)

N fAe ANUEIVBIALBULE (bp)

660 7o ﬁmﬁﬂimaqal,aﬁwauua@' 1 bp (660 ¢/mol/bp)

6.022x10% fg Lave1linles (Truduluianasie mol)

2) Fevnmanadavendelidaigeinisageunuy 10-fold (10 W) Faudnnududududuauis
10° copies

3) manadafiienslunmanidoldaefindans feisFealnl 015it-idens dusanuduty

SuAUAUDY 10° copies Vindwg19ay 4 %1

H <

4) Y neaeansvan 3 A9 nsildsugauiendnsagy wildnsunaglnswesnanududuringu
TgUsueswiniY wazn1sviufasesea-lng 9159-TFe13 91w 45 5oUwinnu MmelnsouiuUTIINEs

WugnIsuluanInass su QuantStudio™ 5 fall

FNTLANIDIAUSENOUASIN 1 Bawgatinendniagu SuperScript™ Il Platinum™ One-Step qRT-PCR Kit

29AUsENaUYRIULATEN Ysuns (lulasdas)  annududugading

1. 2X Reaction Mix 12.5 1X

2. Forward primer, 10 uM 25 1 lulasluans
3. Reverse primer, 10 yM 2.5 1 lulasluans
4. Fluorogenic probe, 10 uM 1.25 0.5 lulasluans
5. ROX™ Reference Dye (1:10) 0.5 50 wiluluans
6. SuperScript Il RT / Platinum™ Tag Mix 0.5 4/0.1 gilm
7. Nuclease-free water 4.25

8. Template 1

UU1n55734 25

FNTLANIDIAUTENOUASIN 2 YayAtnendniagu QuantiTect® Probe RT-PCR Kit

29AUsENaVYRIURATEN Uues (lalasdng)  anududugading

1. 2X QuantiTect Probe RT-PCR Master Mix 12,5 1X

2. Forward primer, 10 uM 25 1 lulasluans
3. Reverse primer, 10 uM 2.5 1 lulasluans
4. Fluorogenic probe, 10 uM 1.25 0.5 lulasluans
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asAUTENaUYaLURATEN Uanas (lalasdag)  anududugading
5. QuantiTect RT Mix 0.25
6. Nuclease-free water 5
7. Template 1
U3UmI5 25

AT NUAAIDIAUTZNDUATIN 3 Guaﬂﬁgﬂﬂﬁmém%gﬂ TagMan® Fast Virus 1-Step Master Mix

29AUsZNaUVRIURA3EN Yums (lasdns)  anududugaiing

1. 4X TagMan® Fast Virus 1-Step Master Mix 5 1X

2. Forward primer, 10 M 2 1 lulasTuang
3. Reverse primer, 10 uM 2 1 lulasluans
4. Fluorogenic probe, 10 pM 1 0.5 lulasluans
5. Nuclease-free water 9

6. Template 1

U3Un553U 20

NAN13IY

'mﬂmsmaauwmaﬁmLﬁamwaaL%@lﬁ%’aaﬁmﬁqmuw 10-fold (10 11) #aust 10° quils 10°
fhogay 4 91 TaowBsugmiendifagy wildinsuuarlnawosfaududurinty Wastugnasudedy
Usu1aswindu wazinuisensea-lnd 0159-Ade15 91uu 45 59U T1AT131RAATIAR8AT Cycle
threshold (Ct) 1ade faps9di 2 LLaz'gﬂﬁ 1 Wuﬁwﬁmmvﬁwﬁuﬁwqﬂ fB 7.923 copies/pL ﬁ;mﬁwmé’%%gﬂ
TagMan® Fast Virus 1-Step Master Mix fifin Ct wa@e fio 35.56 50U dauﬁgﬂﬁ;’lmﬁ’lﬁ’ﬂgﬂ QuantiTect®
Probe RT-PCR Kit wag SuperScript™ Il Platinum™ One-Step gRT-PCR Kit lignunsansialaluseauaiu
dudusgat Snnudududaedigathendisasuisaestdannsonsaléde 7.923x10" copies/uL uaxd
A1 Ct 1nfiuogfl 33.96 uay 33.28 50U Mudy et Ct wAsveudazgniienduaguuadians
Wisuifeuiuluuiazarnduturesanatioidoans fguil 2 wuigeminendisasy TagMan® Fast Virus
1-Step Master Mix ﬁLLuﬂﬁﬂmﬁmwé’waﬁ’wmmauﬁimL%mﬁsquwmﬁ’%%‘agﬂ SuperScript™ Ili
Platinum™ One-Step qRT-PCR Kit kag QuantiTect® Probe RT-PCR Kit

Uszansnmueafizen A1 PCR efficiency (E) Alda1nnnseuanselusunsy QuantStudio™
Design & Analysis Software Wagm1 R? G‘Tﬂg‘dﬁ' 3 WU’J"]“QWE’]EJ']??”]L%R]ZU TagMan® Fast Virus 1-Step
Master Mix dlein Efficiency (%) geanfe 108.836 (Slope = -3.127) ﬁw%’usz;mfwmﬁ’n%agﬂ SuperScript™
Il Platinum™ One-Step gRT-PCR Kit Wag QuantiTect® Probe RT-PCR Kit iA1lnalAuIAUA® 97.636
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(Slope = -3.397) @z 96.952 (Slope = -3.38) MWW FeAUszAnnmesUjATerdiiminzauey
5¥9374 90 - 110 Wesidud diumn R? sumsqmﬁnmﬁm,%agﬂ QuantiTect® Probe RT-PCR Kit, SuperScript™
Il Platinum™ One-Step gRT-PCR Kit Wa¥ TagMan® Fast Virus 1-Step Master Mix 3@ 1tn 1A U 0.996,
0.995 waz 0.982 muaIRU Farn R? fizeusuldaisuinndn 0.985 (Rogers-Broadway & Karteris, 2015) &4

AN57197 2 WATAINA 1 - 3

M19199 2 wanaAn Ct wdevetudazymiendniaguiinnududunus 10°9udia 10°

A1 cycle threshold (Ct) \ade

SuperScript™ Il TagMan® Fast
copies/pL QuantiTect® Probe RT-
Platinum™ One- Virus 1-Step
PCR Kit
Step qRT-PCR Kit Master Mix

Not detected
7.923%x10° Not detected (39.42) 35.56
(no Ct value)

7.923x10" 33.96 33.28 30.79
7.923x10? 29.69 29.24 27.04
7.923x10° 26.48 26.21 23.82
7.923x10" 22.71 22.14 19.94
7.923x10° 18.94 18.44 15.90
7.923x10° 15.84 15.62 13.37
7.923x107 13.04 12.52 11.09
7.923x10° 10.38 9.53 9.72
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QuantiTect® Probe RT-PCR Kit, (b) SuperScript™ Il Platinum™ One-Step gRT-PCR Kit wa (c) TagMan®

Fast Virus 1-Step Master Mix
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d3UuazraiusenanisiY
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