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&% (immunofluorescence assay, IFA ) 1838 50% RSB AIERERSE - RT-PCR Bl HmAeeE
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BE 4K - Elb - FEhE - RESHE—4MSHM  quantitative polymerase chain reaction, g-PCR )
WA RAGETRRAMIEEESREIREAE  WHES HP g-PCR BESNZCYERESET PCR
A WRERERNEAGT ZEELEY - W—iERil - BASESEMMREY  RE5HEN
AREBEEEHNRE ( polymerase chain EREEHRN PCRIE [17] - £ qRT-PCR itk - B

-l%

*MENARRENEE
THRRFZEEEREFEMRM



22

REBIPTITEHR No.55 : 21~30 (2021)

AL ARMNE S - BERIARBRBENRAIX
%7 SYBR Green I X TagMan probe @it& [11] - B
72 SYBR Green [ WA EMANERET - Bt
SR EMRE  AMRTEZEER TagMan
probe A3 - & qRT-PCR AN BRBIXIN - &
gRT-PCR 24+ - R B4E R Z LA CH( threshold cycle )
BER CGtEZUESHNEASAEERE - R
REA LT REFMBEWERRE - DULHRAE
BERABEZMIEZEE - KR Em 2 FEMR
g2y Digdkmr Ct Bl Emia2
DNA copy number #55E1LL qRT-PCR 1T R
AEEEEEEERE2 AR ZEY - iEER
SRERRE MR FHB BRI -

M LT3
AR S
FEFIZ A 108 £ 2 109 A4 2 2 3R AL 1
B)E5&HE - #5% HCTCO01 £ HCTCO10 - #&t 10
i -

REASEREESEEMN L mL BEREHREEE
& ( phosphate-buffered saline, PBS ) [El;A % B
400 uL - EFZBEZEENE H ( 2003 Viral, #ZP02003-
48-EVO, Zinexts Life Science Co., Taiwan ) fic &8
B BE ZEEE ( MagPurix Evo® 24, Zinexts Life
Science Co., Taiwan ) 2B ERIEEFM 2752
REZE -

5| FEa RSt
AMEANA OIF EENEERSHEMSIF
( primer pair ) & TagMan probe 1R ERKE
[7] - SIFRIREEHIMT :
CSF 100-F 5'-ATGCCCAYAGTAGGACTAGCA-3';
CSF 192-R 5'-CTACTGACGACTGTCC TGTAC-3';
CSF-Probe 1 5'- FAM-TGGCGAGCTCCCTGGGTGG
TCTAAGT-TAMRA-3' -

RE#HRESiBEHEKE ( Reverse-
transcription polymerase chain reaction,
RT-PCR) &

[ ¥ 8% /F FAfE A Deoxy+OneStep RT-PCR E#A
( Yeastern Biotech Co., Taiwan ) - &R 2 i L6
REEROMEHEREZRYG  SRERBRFFMZ
73k - WIRIBS | FRSHBREEES ZRE - BER
FER 275 2x OneStep RT-PCR premix 12.5 pL -
10 yM Forward primer 2 pL - 10 uM Reverse
primer 2 pL - PCR-grade water 6.5 uL - RNA
Template (AEZE ) 2 ul - REAREE 25uL - &
FEIRME - 48°C 30 738 » 95°C 10 & - Fi#E1T 40 {E
BIRZ 94°C 30 # - 50°C30# - 72°C1 &g - &
#ETRA 40°C30# -

BB ECH

HY 1 g 38R (agarose ) MIA 50 mL =z 1x TAE
BIKBERECHA 2%ERBAR - DR EINENA &
BREIZRTEZBRNRE - FREREAZF -
A 5L #ZB82H ( FluoroVue™ Nucleic Acid Gel
Stain ( 10,000x ) , SMOBIO Technology Inc.,,
Taiwan )« REBREIARBENR - HAEXS (comb )-
5B R 2 Al 5E B 18 BN H KA -

BIKA

RT-PCR REEMENL 5 pl - B2 1 pL ZZE
( ExcelDye™ 6x DNA Loading Dye, SMOBIO
Technology Inc., Taiwan ) B&199%F AEREE
o . —FLA0A 5 uL DNA ladder Marker ( ExcelBandTM
50 bp DNA Ladder, SMOBIO Technology Inc,
Taiwan ) 1 100 fRESEEKENL 30 o5& - &EiK5E
2% USKBEUEEINTRGRR  BEEDAH
BRI - DIERRAAR -

B EEREHESHBEHKE ( Real-
time quantitative reverse-transcription
polymerase chain reaction ; gRT-PCR)
F3ks

£ F3 KAPA PROBE FAST Universal One-Step
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gRT-PCR Master Mix ( 2x ) Kit ( Roche, South
Africa ) RIEREHSBERBREFM A 8
K FE%® =75 KAPA PROBE FAST gPCR Master Mix
(2x )10 pL 10 uM Forward primer 0.8 yL-10 uM
Reverse primer 0.8 yL- 10 uM Probe 0.4 uL - KAPA
RT Mix ( 50x ) 0.4 yL - PCR-grade water 4.6 L -
RNA Template( fE&E % )3 ul - FEARFRHE 20 uL -
REGRHESETERREZE NG 2R AELE
RE [2] 1&HE407F - RT 50°C 30 %8& - Denaturation
95°C 5 %3 #& - Amplification 94°C 30 # - 57°C
30 # - 68°C 30 ™1t 45 {E{EIR - HEET 241 40°C
30 M - B MM _F®BE - EHERS
LightCycler® 480 ( Roche Diagnostics Ltd,
Switzerland ). W{E A LightCycler® 480 EREL T4
#HE= ( Absolute Quantitation ) 247 -

PlEkmiEeZ iR EAMIEEEsE
HABRAE
SEHYRERRBRE R CRRAME
2EEEEREEE (1] & 10 #hEEEsBKE
10 FEEwER NEIMBEI I ZETRS2E
Etaks - & PK-15 BEARKNAREZR (D
2x10° cells/mL )& A 96 7.8 A - SFLEA 100 pl -
BA 5% CO,37°CIEERAES - XA SMARER
HEZEREE 50-60%MERBAME - BULREZIRE
H2X 8%MA 20 mLPBS AR EEEIRE - &
2 ZEEARE - LIAREEREEEAIE 10 BEE
BEZ 1070  BERIBEMR T 96 788 - REIEE
RBKFERERERBEA 96 ILBA - SIFA
100 uL - SHEMRM 8 =B - H1E5SIEN 96 788
B A 5% CO, 37°CIEEFNFERIF 60 7iE - FH
96 A58 wEARIEEREI 100 uL- BEA 5%
CO, 37°CIBEMRAIEE 3 X - 3 K% - B 96 A58
TRZEARIEEREIBEBSAZRED - URKA
ez - BERE CO, 37°CIEEFME. 30 NI - WEzE
FILHA 100 uL 10%EHH - ERFE 10 HEE
E - BB LU PBS B =R - MUR/KARIAEZ B0 Ol #1754
BEAMBERELUEIARBBRBEE-MAL 1x
PBS fF 200 E#%E S —A8 (SPF BENREEM
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]

B MEDPIE - PHINIE A AE 1,000 FUE )
B 50 uL- EALE CO, 37°CIEEFAIER 40 DiE-
FRBESE—EE - DI PBS B =RIWIRKAHEZ - 7
TEIRIZRAE LIRS - A 1x PBS 1F 100 5% E 25
MR (UFEFNEEEXEREAERNE)
( Fluorescein (FITC) AffiniPure Goat Anti-Swine
IgG (H+L), Jackson Immuno Research Inc.,, USA ) -

G150 L - EIEERSEREDE - EARE CO, 37°CIBER
AYER 40 g - BIFRIREAGEE Y - BES _NES -
P PBS 5Bk =RUK/KAIBEZ - BFMA 50 pL 2
PBS MUGR¥F&EE - B1BIARE - DIBINI = AR R
MIRRIERE NHE - EEEARLIRRSERTA
RERBEFE - £ Reed-Muench & [14]51 &
FAIDso/mL -

RERESAEREMRZEL

#5108 F2 109 FFrEEZ R BHEMIEEESE
EH 10 - # 10 HEERE Bk 10 BEERRE
% - BAZHEEDRILL gRT-PCR @B BEER
SZEE  BEM=F®WA - 1§ FAIDso/mL BIHE
BEFY & - HAHHN gRT-PCRIGABEZEEZ Ct
{E1E X 8 - FIFA LightCycler® 480 EREEHHTHEIERE
MBI Ct 18 - WESTET FAIDso/mL St EREEAE
SETER RELFEZRG EMNHEE RT-PCR
BATAREBEEARBERZFESHENR -

BN o mEgEt
FUFA MicroSoft® Excel BUEesEfTERIEIB - J&
BE IR RAE T BRI EE ST REE -

RER
REBERRSEEHERE
HRN108 F2 109 FFrEEZ RBHBMIBEESE
|1t 10 #it - A OIF EEMEBERSHEMS|IFY
#ARERS - & RT-PCRIBIBEEY RERANIR
92 bp - RT-PCR 4 2%IBRBE X 2T - thBTRH
2 DNA RE - @#RWME 1 BRZERRSEEY
SIFHERRERBHIRA -
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BUgRT-PCRiZHItE B EEABISEETSE
HRB2AE

I 108 £ % 109 EFEAE Y BEASIESESS
B 10 #t - #6510 HEER A B 10 EEERE
% BRESHBEABILL qRT-PCR B EEER
S2H8 B LightCycler® 480 BB T4 T8
DIFECtE  #RINEL =2

B miERe izl R BaEIEaEsE
HASSAE

HN108 F2 109 FrEEZEBHEBIBEESE
| 101t - % 10 HEERES B 10 BEERRE
% - StEEs BRI EREARAEREER
SIHE  MRNBEBRSERAIZRACRE -
Y 2 - EEHIFETRE - ML Reed-Muench JA5TE
FAIDso/mL - #0213k 2~

RERBSAEIEEMRZE

#10#tEEREEKF 10 B EERER RS
2ESH Ct BAEBENSZMER% - RP = 09996 - M
3 & FAIDso/mL BIE 811E 82 gRT-PCR B9 Ct B2
THRMEEES - USBRIERESERX vy =-0.282x +
1209 - ZSHRASHEEREIAEE CtEE - IIE
MRS ER% - R = 0.9976 - t1E 4 - BRERS
1230 1y = -0.289x + 12.33 - y & FAIDso/mL HO%i 1
EBEREREREE  xRAMMAIGER CtE - Blog
BHER@PH FAIDso/mL B 811E -

&Y

DEERmRENZENRIENHELEE - ¥R
OIRERCRERAENERED - MEERENEER - &
EHANNBERARS P ME R ( vius
neutralization; VN ) f18 &R&E 4 £ & R 2475
( enzyme-linked immunosorbent assay; ELISA )-
VN R BERBERSWAMN=ETZEE (gold
standard ) - (B2 BRBEMABIZERIM - BEENNX
B [13] - M ELISA # BABSMNEHE - BHSE
MEIE - osEEANENR Y REMmEAZEIEtER
fmEERE ( Pestiviruses ) [5] ¢

RS PCR T ER - ©EiEFE AR RA2E
ERZE [11, 15] - MAUB RT-PCR #1ii 2kt Rl 1 B %
SZEEB 90 £ R ERE (8, 10, 15] - LA -
RT-PCR £TEMAAZHEREZENEBRENZE
R - HBRR2BERSE  BEAAREE—RE
BRI ERS - RT-PCR HEiliE#R AR K
PRERIEAITTE (3, 6] - AT - BERESEEOE
THIRBEUHER - SRR 2B AHIE MmEIRG
PEMAER - B - ERENREESA R G TE
EBEZEN -

KifgEfER OIF HENERRSRHEUS|FH -
BRRABEEESREETER RT-PCR 27 - 4
REEHEARTRIBEMR - BB 2%ERBEX
IHER RT-PCR EVRE—HUEY - BEREN
EfE% 92 bp - AREARESE qRT-PCR -

ARESHEE PREASESES 1077
FAIDs - 5513 10 #t2ER & BikFF 10 FEERER
ZHEE2AEH Ct BRBER (K 1) EHER
107K - TS Rs2EE5 102" FAIDs, - #1838
L 85 ERE 10%~10°""FAIDs, - W BHMEEE
ASTER RS (10> FAIDs U T ) ERBEBERK
REEE - HEE—SHEBE 107107 - &t
e AEEEHERE - BMNERAIE Ct B Br
gRT-PCR IR ESRE MR EE; FRLEEY N
BRI ERABURIT TSR HIRERRSE &
R FERRER  BENEIAANERETREH
FamEERENAREEPN RS EE [13]-BE
ER=HEAITNNBREEAAEN BARHE
HE - HIRGEMSGE TSRV ERERERS -
It - BEEEEAZNMAR - EHRTIESIBEE
ANLEHERIVERE=RIE - DIRERE -

EAMBREEZFEENANE (FRE ) #Bx
HMBENE S REEMAREAEBHEASNG A - IR
AR R RS RNRR AN  FISEBAEERE
S ZBEMREBENE - M qRT-PCR RIZERIREZXEL
RE - B2ERSE  WEEENERATERB X
MR EREEIUWAIL - 8 qRT-PCR HilfolgE g &l
REBNE - EAMRE2RBEERSIENTNIERE
EZmEBEB= (yE)BEgRT-PCRZ CtE (xE)
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op

%  BABENSMRI% (R=0.9976 ) &
OEHEM x BRALEBEAEREEL yE - #HEL
mEEE=E -

#2H gRT-PCR EBPTEERN Ct BAER - K184
HERZEORFHBHRFERZ  JEREFEEAE
FAIDso/mL Z 8118 - flilikiBez R RcRBABIES
EERmBBRE (1] mEASHER oA AEN
mEEreEnlR  SHEES 10 FAID LR

c Ey=35 ARy = -0.289x + 12.33 BT
Bl x=30.55 - & Ct AR 3055 K - Rl ~NmER

fERRES TR BASERESEEZRE2E

]

BESXBAE 10°° FAIDy, IEA RS EEATE
2R -

FFRWENERBIL—RE - SE—MRER
ENEERESBEEWATIE (4] - OIF #EFE

BRBREMSIFHEIRATE LERFNUR -
gRT-PCR 1@AI75 A B R B R E SRR B IAR
ATACHEARERBAEES ZENE - KRB
AREREENREDPRSSHERAERARGE
ERTmsaas 2@l -

_|—> 200 bp
_l» 150 bp

? 100 bp

50 bp

1 BRAMSEESEACREBERGHE féﬁfmmimﬁﬁrrsa¢?ﬁn)%ﬁx2 2% BRBEXDWER &

MR EAR/NEI%S 92 bp - M : 50 bp DNA Ladder - NC : F2 14388 -
& HCTCO01-HCTCO10 #5%k RT-PCR ZE4) -

A

ARBCRIERREZ PK-15 B4 -
B 2 - FERmERR PK-15 B

S AR 2 =Y R R -

Lanes 1-10 : BBEAEBIEERES

B.EUFEERE 2 PK-15 B4k -
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FAIDso/mL (10)
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y =-0.2825x + 12.095
R?=0.9996 9

2.5

2 T T T T
20 21 22 23 24 2

5 26 27 28 29 30 31 32 33 34 35 36
Mean Ct &

3-#K 10 MEERESERF 10 BEERERZRSIAEE Ct BEABENRMERE -
y = -0.2825x + 12.095 (R* = 0.9996) -

FAIDso/mL (10Y)

6.5

6

5.5

5

4.5

4

3.5 \
3
y =-0.2897x + 12.334
RZ=0.9976 ~9

2 T T T T T T T 1
20 22 24 26 28 . 30 32 34 36
Mean Ct i

2.5

4 SMEEZFEBESASA Gt EESRENRTREG
y = -0.2897x + 12.334 (R* = 0.9976) -
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o

1 -®H10#MEERESEKRSF 10 BEERBERZRBSAER G ERRER -

10 (B ERE qRT-PCR ( Ct) BYLEERESE ( FAIDs/mL )
10° 23.11+0.09 5.59
101 26.38+0.12 4.62
107 31.08+0.16 3.29
107 34.47+0.20 241
10* 37.96+1.77 -
10 40 -

x2 SMBEBHEMEETSEERESEEE CtERRA

=R .

BE#SE qRT-PCR ( Ct) BB EE ( FAIDsy/mL)
HCTC001 22.82+0.13 10>"
HCTC002 23.65+0.25 10°°
HCTC003 23.80+0.05 10°°
HCTC004 25.39+0.15 10°°
HCTCO05 22.79+0.02 10>77
HCTC006 22.98+0.02 10°¢
HCTC007 23.26+0.16 10°°
HCTCO008 22.55+0.24 10>77
HCTC009 23.66+0.07 10°°
HCTC010 24.70+0.17 10°%
SER techniques on live animals for detection of
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Using real-time quantitative reverse transcription polymerase
chain reaction to analyze the virus content of hog cholera
tissue culture live vaccine

CC Hsieh*, TY Pan, CH Tseng
Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract Classic swine fever is one of the major animal diseases in our country. At present, the
disease is mainly controlled by classic swine fever vaccination. Our institute is currently producing
classical swine fever vaccine by cell culture, and then the product needs to use immunofluorescence
assay (IFA) for quality control. In order to reduce the quality control inspection period and improve
the technology, real-time quantitative reverse transcription polymerase chain reaction (qQRT-PCR)
was used to replace the conventional virus content test, the IFA. The results showed that the
standard curves had an excellent linear relationship between the virus content measured by and IFA
and qRT-PCR, giving R?=0.9976. The standard curve was a linear regression analysis of log10
(50% fluorescent antibody infectious dose, FAIDso/mL) and the Ct value of gRT-PCR to obtain the
regression equation: y=-0.289x+12.33. y is log10 (FAIDso/mL) which represents the virus content,
and x is substituted into the measured Ct value of the sample to convert the FAIDso/mL in the
sample. The result can effectively shorten the inspection period.

Keywords: real-time quantitative reverse transcription polymerase chain reaction, quality control,
vaccine.

*Corresponding Author
Animal Health Research Institute
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