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Establishment of B-actin Real-time Fluorescence PCR and Its Application in
Clinical Trials
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Abstract Objective: To establish a B-actin real-time fluorescence PCR in order to determine the validity of
sample collection in clinical trials of live attenuated varicella vaccine and live attenuated herpes zoster vaccine
and to guarantee vaccine safety and accurate calculation of vaccine protection rate in clinical trials. Methods:
The B-actin real-time fluorescence PCR system was optimized, and the sensitivity, specificity and repeatability
were verified, and the Cutoff value was determined by using the f-actin plasmid and varicella zoster virus (VZV)
as templates. Results: The established B-actin real-time fluorescence PCR method has demonstrated good
specificity and reproducibility, and the sensitivity was 10 cps - pL". The success rate of B-actin amplification in
clinical samples reached 99.9% (only 1 B-actin amplification was negative among 1746 samples). Conclusion:
The established B-actin real-time fluorescence PCR method can satisfy the confirmation of the validity of sample
collection in clinical trials.
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IKIE - IR N5 EE ( Varicella—Zoster Virus,
VZV ) hK¥E ( Varicella, Chickenpox ) A7 R
9% (Herpes Zoster ) PIAMGEAR AN IEAR . KIGIEZ
Joa B A I R R IR, S LB I 3 DL —
Atk R YRR . AR R R R S e
KIFETS FEREE RN . Ity S s
THIFR AP R, HZ R EE N, AL
TRAEBT I RAR, TR e Bl T s

K7 ol 75 5 2 i T BT K g AR AT B,
WADIZIEE L B 2 WP PR AT B, ™
HAFETAMNE, 2R EEemEnE LYY B
i, RECA BTG EER T, A AT

EPRYIE IR, K IE DREE I A B 1 T oK BB AR Y
o, N R R T B RO A Al AR . F
[ AR I 2 1 I AT e B, BRTREIN
Jo bR

JEAE B TR = EAT T IS I i
PRI o 7K BB 175 28 B R R IEE 1508 B T 2 1 1Y)
I AR 2 v ) 2 A R A TR
K, PO PRI ] A= 1) BE ARl 191 147 7 i
FMETE , BIAZE e HARBe , e —2x)
PER L RVEIAT 0, X PR R AT
giito ENAMT BRI 1Y 558 T SR i R il
HERN (PCR ) ¥EAf 2 DNEEARLR (91 5 T oRARFEA
HUES A VZVIRTE . 7RSSR,
S IRVZVY B RIREAS, IXSERAPERRAS A H) E
R RPN 2 MR 0ihE , ik
XA S RS B SR AT AL A AR W
B HHT, ARKIA Y P RREASRAREA R
5 32 77 T A SCHRAGE . B -l (B —actin )
S H R — 51, WLShaE 24 A —Fh
LA ARE N . TEARYR Z RS RS . MR ER
FEH, B —actinfE T A LAV AN FREER 2 £k,
JEPCRWFFEH F AR BRIE R 38 & FRVE A
ASRAEAG R E RIXT REEE R o S T M el RRA:
SE AR HNE ), AWFIEIESE B —actinfE 2
HREER, BFSTEEST T B —actinSEHTHEEPCRIE o
1
1.1

HT T2Rh s B 8 S 6] — AN 2, T LAREST 7k
IS T UM . 2] SR K e DB T P 1
B —actiniURL; 17460398095 . BEMIZ . 4500, MEW

V@ORTR Y i\ ARVACEUTICAL A

FEAR
1.2

W EmPCRIL (Applied Biosystems,
7500) , HHNMPEEEET (HITACHT) |, AR
B (Thermo ) , 1 ZEEREEEGAF & (5.
20190101 ) , Premix ( Takara, AIF2314A) .

2
2.1 B -actin

INCBI A HMB AN B —actin
(NG_007992.1) A FHI MR, TR ML
ONFEIET B —actin BRI AU EE, MY B —actinTURE
RS L6 A AT DNAF I8, IR R
N, 7 R ARG R MR s e 1 v R R FH A
YRR, SRR R R EAE TGS . FIPEXT RS A 28748
Bisi, JER T HEEARN &AM B —actindE FIHEATIX
A3, XA A FE AT R A 81 R AT DA I A A
TEACFRANY S rhR S A Ti5 gy WA TSYL, N
TE BT B b 25 AN 5 2872 67 KUY B —actindE [
FA1.

2.2

HPremier 5.0 {Fi% 1l B —actinlYPCR
PG MRS . S sl Hactin-F
TGCTGTGGAAGCTAAGTCCTG, actin—-R:
TGGATGTGACAGCTCCCCA . #4135 Mactin-P1 :
5'FAM-CCACGAAACTACCTTCAACTCC-3'BHQT1,
actin—-P2: 5'FAM-GACACCCACCTTGATCTTCATT-
3'BHQI.

FHICTR 1 559 FH ACHE 7K 5 9808 1% 9288 1 4 i) 7
10, 1. 0.1 PFU - mL WG aEMEE, SRJGUEF TR a5
SRR AR ERL, BREU A i IR I 2 7 i D A
R . MERFEAE IR RAEAS, JCRTES
IKAE R BAPEXT HE 8 R R AS 25 73520k, ]
PEXT IR 40K

PCRY 1A Z . Premix15 pwL, MgCl, (25
mM) 1 pL, actin-P1 (10 wM) 1 wL, actin-F
(10 pwM) 1 pL, actin-R (10 wM) 1 L,
DNA#HZ10 wL, PCRYMEFEF: 95 °C, 5 min;

95 °C, 15sec; 55 °C, 30sec; 72 °C, 1 min; 3t
A0MEFR; 72 CHEf 10 min,
2.3 PCR

FH G AT 13 5 FH 7B 7K e D57 35 58 ¥ 40 ) s R
F1x 10, 1x10°, 1 PFU - mL YREGE, R
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WU, JAJtouchdown 2T “95 °C 5 min; 95 C HER200r o FESFPEE A ER LY, e PR il

15 sec, 55 °C 30 sec, 72 °C 1 min, I 401G
o, 72 CHEH10 min” 1A touchdownFEF “95 °C
Smin; 95 °C 15 sec, 64—55 °C 30sec, 72 °C 1 min,
LOMER, BIEHR FREL °C; 95 °C 15 sec,
55 °C 30 sec, 72 °C 1 min, 3L 307G, 72 CHE
10 min” Z3BIFEATY RS, XFCHESATE 4L,
2.4

FHICTE S HIZKCR A B B —actin BURL S0
15 J5 HEAT OD 60/ O Do K I, PR 415 45 3] 1 R B2 4

B —actinFURIABER30. 10, 5 cps = WL AU
JEYHE3K
25 Cutoff

PR AR 1 SRR oA i B R B A

2~ A5 RS Ay . R AR 6 . T AR
n RIS T /5 22 PCRY ™ .

A IRES I AR 400, 432010
RS, Vet , fesdE s
245540y, oy B R, FHPEXT RN B —actin

(1000 cps » wL™") o FLPEFT34EPCRY 18,
2.6

FHEEST 1Y B —actinZé JEPCRY HEE X 1 Al A4
P2 ARG R T I R g A2 5 Al A 7
PR PR IZ ol B T 2 1 T I DR s Rl B i 1746
RS B . 4. MERAEARUETT T PCRY”
Ha, R I RS Yk

1
e G LI, WeBE / (eps - pL") His U
UL 1 B —actin 10 TR TES K
2 B —actin 30 JCH SR
RS A i 1 31 / TR PR AU
2 TR ESK / /
3 A AR E / /
4 B Al 2 e 71 / /
AR 1 B —actin 1000 TEBETE K
TE: MR ORAP A AL 5T B E 2L R A BR A B A 4R
3 K, AR, FIVEXT AP HE 45 R R 2 454K
31 FEAOR Ve RAF o X RE MIMERR AU 1, actin-P1

PRFFPCRY HIR R A AR, X5 ALY
BEtactin-P1 flactin-P2UE 7% 45, AR A
[F] ¥ B8 09 KO — 7 IR 2 B L e RN I B YR

HHXF Factin-P2 BYCHAXIERFT2~3MERR, HliiksE

actin—P1,

2 B -actin PCR
Ct ¥{H
FEARMRE / (PFU - mL™) A Ct (P2-P1)
actin—P1 actin—P2
0.1 36.19 38.54 2.35
1 32.79 35.46 2.67
10 29.45 32.14 2.69
MY 22.26 25.07 2.81
B No Ct No Ct /
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3.2

TEFE T AFIB G Al 1) 7K e 803 1 28 1 2 A
B2, VE NP RN, touchdown BT (1 E 2 H 1Y 2
PERPCRAGER M. S5 WL3R3, Totouchdown FIAY
touchdown W FEIT, BHMEFEARY M5 TCr, UL
MR S PE R . M1 x 10* PFU » mL ™ FEAS A I 28

RE, TEMIES SRR EAR R, 15331 CoE
AR FEE R, A touchdown Y FE ¥ Lt Jitouchdown
AR 23K B 1) CHEZE R FT8~O MG I . Ui A
touchdown B3 B4 BERCREE T T Totouchdown Y £
Fro B, MRS IRACR A, &
A touchdown P2 7 AT IR 2R 5

3

¥ [E % WE / (PFU - mL™) JE touchdown [ Ct A touchdown [ Ct A Ct
1 A 1x 10" 30.31 21.95 8.36
2 A 1% 10° 38.60 26.91 11.69
3 A 1 No Ct No Ct /
4 B 1x10* 29.96 21.05 8.91
5 B 1x 107 No Ct No Ct /
6 B 1 No Ct No Ct /
7 [l / No Ct No Ct /
8 5l / No Ct No Ct /

TE: A FIR A FAR BRI T TR A AR 5

B R B AR KD 1 S LR AS

3.3 4 TR H R IKB 1373, I HE REUE N 10
WRIGILEZ T3, R4, 10 ceps » wL™' ceps - w7, MEERSIEGLLMYEREIGIERT FRFIA
4
FEA Ct ¥fH LR
30 cps + wL™ Foks 29.94 3/3
10 cps + L™ Fikr 31.21 3/3
5cps © WL KL No Ct 0/3
3P e No Ct 0/3
3.4 Cutoff W, 3RTRER N, HARRE B S B A
R FER R E G R IESS R AT, UMARR S R

s X REE TS, A 20 FE
A, PHET3E, BATeoMY AR, CHEHE
g, HIMEHM30.53, CVH2.17%. B ( Co¥fh+
1.96SD ) fE M Cutoff(i, BI31.83, HUEH K32, HI
CHE <3209FEARTTHE N B —actinfHYE, CHE>32
FIREAS T HIE R B —actinBH A o 45 S0 B4 i 1 kg e
“f AR 2

X EE RS, BRIRGEA A,
PR T3, MBI TI8CUA, CfEN23.46, CV
HF1.70%, /NT5%, FFE2EK BRI G4
$923.68, [FEIREHC ( CHAME+1.96SD ) 4 Cutoff{E ,
Bi24.41, BUEECH25, BEBHEXT BB A CoE N A
i$25,
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5
Ct Y91
ik
REE HEEM 1 RS 1 FiSrE 2 FiSE 3 RS 4 BHAAE X HEE

1 30.55 23.42 23.30 No Ct No Ct No Ct 23.26

2 30.84 23.95 23.82 No Ct No Ct No Ct 23.96

3 30.21 23.06 2278 No Ct No Ct No Ct 23.82
mean 30.53 23.46 23.30 No Ct No Ct No Ct 23.68
i o 60/60 18/18 3/3 0/12 0/12 0/12 33
SD 0.66 0.40 / / / / 0.37
1.96SD 1.30 0.78 / / / / 0.73
CV/% 2.17 1.70 / / / / 1.56

TE: 7 FRAMALGT.

3.5

ARG RCRE I E v 1 0l R R Al R 6 92 el 75 T
92 v T DR Aol 4 A L3875 ME VAR AR VZ VI
BV IGHIPE, B —actin BYPHYE, RUIFEARAE R
AR, BT TS A S5 R VZV REHERE A
B, TN, STIMEE . S . 45kt
AHHOURVZVIREEY SEBATE, X6 R HEA A 60
13 B —actin® B FHVE, UiWIRAERZA RN, 600 F:
A SRR B bR, 14y B —actindy B
PE, UEWIRFETCRL, ToEFATIRERHE
4

KT VBRE I P P RV R I 92 Do B 0 9 1 1 )R
TIEHT, LV O 2 — 2 P R
Ja A R, AT R R A
SO, AR DT T BT R R R R g
RS R e — R i E) P it e R b 2H A
XTHEZL N, B0 WL i B bR (1) A0
oL, R R RRTTR R . fER 2R
Wi, BRI MR AR S 5 VZVIR R T
WA TEARCER I, FFEEXRERRE . B
9% BiEAR T RSS A VZIVIR TR, H
AR A S 30 3 i 7 VA AR PCRIE o IR P28
I PCREGIFEA RS S A VZVI R . TERRIA
PR P R B VZVIR R L R I AR AT, X SEkE
A QAT S 25 BRI e A PR RIS Y TE A
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Yoo N T RRX AR, EFGIAT B —actinEH
AT SRR A AT R T T IA

AR BoR, HEANLH B —actin SERF 920
PCRIEY IR PREEA , 8750y Ml i RE A FI8T 11739
2. BRE . SRR A LY B, D]
B —actinfE X HRIL ARS8 R, HLHY) B —actin¥”
SEPR R R U AT S 2RI #2085 T61RVZVIE
B G PR AR E A ER M, DT — 2D e 5
2 FE A R B TR
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