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One-step real time RT-PCR in titration of rotavirus vaccine”
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Abstract : Objective To establish of a serotype-specific one-step reverse transcription real-time fluorescent
quantitative polymerase chain reaction for the identification and potency evaluation of multivalent rotavirus
vaccines. Methods Serotype-specific pimers and probes were designed for G1,G2,G3,G4,G9 rotavirus, fol-
lowed by optimization of reaction temperature and conditions. Consequently, the evaluation of specificity, line-
arity and range, repeatability of this method was performed by using the culture of five rotavirus vaccine
strains. Results There was no cross-reaction between the five serotypes,and other enterovirus-positive sam-
ples showed no specific amplification curve. All the coefficients of determination between dilution factor and
Ct value were more than 95%. The intra- and inter-day coefficients of variation were less than 15% and
showed no statistic difference (P =0. 917,0. 746). Conclusion The specificity,linearity and range,repeatabili-
ty of the method are consistent with the requirements of detection, which can be used for the identification and
potency evaluation of multivalent rotavirus vaccines.
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1.1 MRS R RRIEEES S b E N A
PR A, 6 T E 4 B G1:1. 04 X 10" CCID;, /mL,
G2:1.05x 10" CCID,,/mL,G3:1. 76 X 10" CCID,, /mL,
G4:3. 96 X 10" CCID,, /mL, G9: 3. 45 X 10" CCID, /mL,
— PO i PCR A & (RRO64) Fil— 25 1 ) %
5% PCR A & (RRO57) ) H TaKaRa A A, QlAamp
Viral RNA Mini Kit l§  QIAGEN 23 A] . 20 ] 55 57
M Gibco RPMI Medium 1640 (1X) +1% (v/v) &
BB 1% v/ ORI+ 10% (v/ vV EF . HiE

Fis B 1 Gibco RPMI Medium 1640(1X) +1% (v/
VAR 1% (v/v) WP +5 pg/ml PR, 286
£ PCR ¥ (7500) % H Thermofisher Scientific 2%
) FE IR A MAT04 Ky 528 3 R 17

1.2 BIYEE BT MER S % &l 4 50 I B
200 pl. G1.G2.G3.G4 F1 G9 B B Ay 95 75 J 0, 4% IR
QIAGEN QIAamp Viral RNA Mini Kit i #] & 15 8
A B AR BUK #F RNA, F)F @ & VP7 5149
VP7-F fl VP7-R ¥ 34 25 B 504 95 75 LW 19 VP7 5
LU 1, BB 2 1% Bl B BE I B vk %8 5E [l
g .5 pEASY-T3 #ikiE ., #1L DH5a KAk A
FRZ AR Gad W A BER % . PCR 2828 Ll V) %6 @
WP UE . 5 45 287 51 H ) I, 18 5 2 51 R] 2% 5
W5 X BEREAT B ) AR AR (R D IR R A T A
P TRRC L) A R A A L. TR AR A A B R
(Ao /Ay B 1.8~2.OJGIERNFHZSH MR . &
RFE UL EL Cecopy/pl) # B UL R A X 3H 8. (6. 02 X
10") X (JF R e B ng/pl X 10 7) /(R K B bp X
660) . AHE Y op Al A B ZE 107 ,10°,10°,10" . 10° |
10° copy/pL W FURLAE 2% 5

x1 AFAHARBERABNKRH/SIBER

7K Ay 5] Fric

VP7-F GGCTTTAAGAGAGAGAATTTCCATCTGG

VP7-R GGTCACATCTTACAATTCTAATCTAAG

G1F ACAATCGCGAGAATCAAATAAGT

GIR CCTATCCCTAACGGTTGTGTATT

G1P ATATCGATGGCATCATCATGTACCGTGAA 5'-FAM-3'Tamara
G2F ATAACGCGGTCACTAGACGC

G2R TCTCATTTTTAGCTTATGCTGGAT

G2P TGTATATACGAATTAGACTAGTGGAGAGCCAT 5'-FAM-3'Tamara
G3F TCCGATTAATGGATCAATGGACA

G3R GTTGCTACTTCAGTTGGGTAA

G3P CATAAAGTCGAAGTTAAGAATACTTCTTCTCGC 5'-FAM-3' Tamara
G4F TGGCTATAATACAAGTTGGCGGTT

G4R GAATACTTGCCACAATTTTTTCCAG

G4P ACAGCTGATCCCACAACTTCTCCACAAAGAGAACGA 5'-FAM-3' Tamara
GIF TCACCATTTGGCAAGACGCAA

GIR AGTTGATGCGTCAGCAGGGTA

GoP TGGAATTAATTTACCAATCGCTGGCTCCAT 5'FAM-3' Tamara
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MisE AL B AL 40 p L, BARBERE 4 £L, & T 37 C
5%CO, R FRA R 3: 18~20 h, BALHMA 4.5%
Triton X-100 TAEH 10 pL, B F—70 CHEZE/ 1 h,
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1.4 RT-qPCR JEYed =R #E 20 min B 2 # 0,
1 000 r/min &% 10 s,1 000 r/min B.0> 1 min, N\
LI 15 pL W #EAT 40 57 B AE i RT-gPCR
fIRiAR . RT-qPCR MK &R 12. 5 pL Buffer,0. 5
pL R .0, 5 pL Taq B . b F #5149 (10 pmoD)
% 0.4 pL BEE Q10 pmoD 0. 4 plL.5 pll BEAR LK b
EE 25 pl, BN 42 °C 5 min; 95 C 15 s;
95 °C 55,60 C 34 s(LEEZ) 40 MFIR, 45 A i
Be. CofH<<35 Hy Mk S M A, &N
FH 4
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PR AT 51 /44t JRE X R S P g, At 7Y e ) 4
ok PEE 22 5 =>210 5. OB IS 1 Ho At i 18 9 B [ A
B & R ACCALG) JpiEH T 71 BL(EVTD) FE 8 K
B R 8 AT RT-qPCR, Ct {H =35 S TEy 1.
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1: 15 MG BEAT B0 G B SR G LA 2. 5 A5 A% LU Fd B
A FOFR R, DAL 40 M B L 1 RT-qPCR #1758 1R
R FE R AN R I i . LA C A8 X i 0 4 e B
R B/ e gk g AT 4R v 1m0 . (9T 05 O FR A R OK &R
B (r*)==0.950 0, HiE Ct {85 Bl By v 7 5 2k 7k 54
ENER7 il

L7 EEMERN LR AR A R A

RT-qPCR 43 Wi 2 YL 58 Iy . Al 5 4> 70 i 0K o
RS VE B AT X A AL AT AT, R
3 BUGAE: 4 NHE BB BT RE AL 3
124 Ctfl, HES ZH(CVI AT 10%.
1.8 SiifsfhbBE R A SPSS19. 0 883t #4442
PG 45 SR R A5 00 A A A PR A TR — TAE B N &
AN TR A 8D RS (6] o 3 80 L AS [) s g 38 T ) A T 4
REGHES ., FEESHMATHRER o £5 £
N Z YL E 25 SR HE ORI R O 220 B, DU
P<0.05 AESFAFHI¥E L.
2 % R
2.1 FRSE RS ITE R R R S S AR A X
FpA™ 5 BRI A 5 IR AT RT-qPCR SR & Jr 2
RS . T 51 /4R T B T AR G1.G2.
G3.G4 A1 GO F LRI VP7 ZE I F BEF AP 34, FF
A1/ R IR S R R 0 Ce fE 5 % I Al 78
PR Co i g e B 22 R =210 %5, W H AR ALY
B CtfH=35 sEY 3 (| D,
G4 G3 G9 G2
. Plps—
£ R % v/ﬁ(/ e

] » Y VER\
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0.000 1
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B 1 PRy Gk

x2 AABBEHEMCENLEBEXRE()

G1(6.93~0.18X

G2(7.00~0.18X

G3(11.70~0.30X

G4(26.40~0. 68X

G9(23.00~0.59X

R 1 Y K ) . . . .
10°CCID;, /mL) 10°CCID;, /mL) 10° CCID;, /mL) 10°CCID;, /mL) 10°CCID;, /mL)
1 0.994 8 0.986 1 0.987 3 0.957 6 0.987 8
2 0.993 1 0.993 1 0.980 0 0.942 9 0.973 8
3 0.992 5 0.990 1 0.966 9 0.972 2 0.997 1
¥IME 0.993 5 0.989 8 0.978 1 0.957 6 0.986 2
G1(6.93~0. 44 X G2(7.00~0. 45X G3(11.70~0. 75X G4(26.40~1. 69X G9(23.00~1.47X
6 Y 5L : . . . .
10°CCID;, /mL) 10°CCID,, /mL) 10°CCID;, /mL) 10°CCID;, /mL) 10°CCID,, /mL)
1 0.990 7 0.995 2 0.977 6 0.952 3 0.975 8
2 0.993 1 0.993 3 0.960 3 0.936 5 0.975 8
3 0.993 9 0.990 0 0.949 5 0.964 3 0.997 6
¥E 0.992 6 0.992 8 0.962 5 0.9510 0.983 1
G1(2.77~0.18X G2(2.80~0. 18X G3(4.69~0. 30X G4(10. 56~0. 68X G9(9.20~0. 59X
oAU/ €' - . . - .
10°CCID;, /mL) 10°CCID,,/mL) 10° CCID,, /mL) 10°CCID,, /mL) 10°CCID,,/mL)
1 0.995 8 0.974 3 0.999 1 0.991 4 0.997 9
2 0.990 9 0.988 4 0.988 6 0.986 2 0.993 4
3 0.986 2 0.980 2 0.991 7 0.996 8 0.999 2
Yl 0.991 0 0.981 0 0.993 1 0.9915 0.996 8
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2.2 ZRYERIVERE MM A ER 5 FhRE R AR I £
HHEATIHE R, G1.G2.G3,G4.G9 Al 4 7 B A B
CtEMIZIE »* 2 0. 957 6~0.993 5; 4 {fi F 4 Ff
s B8 B 1 A O BSC(E E A7 T H SRR, G G2.G3 L. G4, GY
AR M OB A BCA Co fEM & E »° S 0.951 0~
0.992 8; Ml /5 4 Fh 7 B B (%) A I 45 F 17 11 5%
. G1.G2.G3.G4.GY B s B A5 B C A B 26 1k
r* 7 0.981 0~0.996 8(F 2),

2.3 ®mEMN WE3FIR.GL.G2.G3.G4.G9 BIE
BobkEs 1.2.3 REZKGIMLERM CV HH 0.65%~

6.71%.0.72%~10.10%.0. 05% ~8. 10% , AN [f] H
[ 450 CV {E N 2.05% ~13.54% , — N W EE
PEM I (CV<<15%) ., &8t br. il —H = Z K
MZERMA MR LK, ZRYERIT¥EX(P=
0.917.0.746) , A [m] Hi B¢ B [B] A9 A6 0 25 2R 22 7 A &5¢
T (P <<0. 001) , YA AS AR 5 v 2 5% 109 70 ¢ T
VLA R0 e AN [m) Jgk G 71) £ 1) 9 28 2 . AS [ i v 7Y
22 [E] A ARG I 25 S 22 R JE G 2R 5 L (P =0. 345) . it ]
AN LT Y A R T R R MAL04 20 i 5 H A A AL
1 52 HRRIE

%3 ESHRUER
o 7‘7&&% ERWN %2R ERIN R H i
107CCIDs, /mL) 745 (copy/ul) CV(%) T+ s Ccopy/pl) CV(%) T+ s (copy/pl) cvy) CvOm
Gl 6.93 6.280.09 1.37 6.43-0.14 2.19 6.5140.05 0.05 2.05
2.77 5.804-0. 20 3.41 6.0840.15 2.51 6.184-0. 09 1. 44 3.59
1.11 5.3740.08 1.51 5.5640.12 2.10 5.6840.11 1.92 2.94
0. 44 5.0640. 11 2.15 5.2340.23 4.40 5.2340.05 0. 90 3.07
0.18 4.6440.10 2.08 4.66240.09 1.91 4.9540.16 3.15 3.79
G2 7.00 5.6340.08 1. 49 6.0440. 04 0.72 6.2840.05 0.75 4.83
2. 80 4.9940.13 2.70 5.5440.11 1.96 5.6940.03 0. 46 6.02
1.12 4.4540.16 3.58 4.9040. 07 1.36 5.114:0. 09 1.76 6. 36
0.45 3.9940.12 2.95 4.5040.17 3.70 4.7440.11 2. 26 7.91
0.18 3.06+0. 21 6.71 3.76-0. 38 10. 10 3.9470.32 8.10 13.54
G3 11.70 7.02+0.08 1.17 7.5740.18 2.35 7.69+0.11 1.44 4. 36
4.69 6.764-0.16 2.31 7.2840.10 1.36 7.4840. 21 2.79 4.83
1. 88 6.2940.17 2.76 6.77+0.11 1.57 7.0940. 10 1.35 5. 36
0.75 5.75+0.11 1.93 6.0020. 11 1.77 6.46+0.14 2.21 5. 38
0. 30 5.2740.15 2.85 5.5740.11 2.00 5.894-0. 22 3.71 5.47
G4 26. 40 6.7540.15 2.22 7.0240. 05 0.72 7.1540. 12 1.74 2.90
10. 56 6.6440. 24 3. 64 6.9440. 27 3.95 6.9740. 20 2.89 3.92
4.22 6.1840. 21 3.41 6.4240.13 2.02 6.544-0.18 2.73 3.47
1.69 5.7840.19 3.33 6.0040. 08 1.28 6.0540.11 1.87 2.91
0.68 5.17+0.15 2.92 5.26-0.09 1.78 5.4940.19 3.42 3.68
G9 23.00 5.794-0. 06 0.98 6.1440.10 1.66 6.524-0. 05 0.75 5.12
9. 20 5.564-0.04 0.65 5.8940.10 1.76 6.1040. 11 1.73 4.18
3.68 5.0540. 04 0.72 5.354+0.07 1.24 5.6040.02 0. 34 4.47
1.47 4.5540.03 0. 66 4.8140. 05 0.97 5.0940. 09 1.76 4. 86
0.59 4.1440.13 3.16 4.06240. 24 5.93 4.5240.16 3.48 6. 35
3 i e 7 58 (%) B A DUy vk AR B, AR D

Xt T 28 28 R A SR 1 R R UL 5 R AR T R
A R ] g e AR A2 i Dy X ek 2 T 4 AT AR R A A
(R AR S AR O 5 L XTI AT 2 A% 4
7 A 09 I o T R R 2R 7 T v s AR D
AT AL 55 75 10 208 T B Be L BRG F R PR

SET — Rl R RS AR T 2 A A R 1
T2 V0 BE OB 0 B R i O 1k o6 A B 3B B
(CA16.EVT71 FH %8 JK BT 4 9% #) T8 14, ¢ 5 AT
AR Y AT 4 B RE R B R I B AT T
i 5 0 ) A R B A AR Co (A 2 - s 97
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PRI Bl 5 7 A M A I 45 SR R % TR AR TR — T AE
H PRI TA] T AF H 18] ¥ (843 3 22 53 B4 2 8 X
S MR A R R R AR BB RO TR i i R
6] A B8 T2 o0 A 25 SR S % 32 ik A R R RS LN
AT A 30 WA [ 2 Ak 1 &2 A ol . IR E L iz T B
A —E B e N E .

55 A0 BRI B AT AR DR DX RNAE 3 1 AN )L G
G2.G3.G4.GY B AL T & H 0 EE R AT LG8
R AR R 2 R AR dE AT 2 ek
TR RE T A & . 22 A Fe MR 7 R 2 DA s ok TR
(R 58 PR 75 R B AR S B H S BB R L4 VIPT R/ BR
VP4 B4 Jl N R 8 IR 95 55 9 AH R 20 43 1 A TR A
1E 2 22 A JE VI 45 1 B AR 22 8] B 3K Fh Bl /N 25 5 (R 24T
JERE A AN ] ) o A 22 40 8 A0 S5 310 R 2 A T 2
2RI G S A e B BUARY Y L (H R TR SRR T
B BL AR 0 4G 00y 30k A A 22 B 52 i) G T 45 % R 4R A
PR PR 2 AN T 200 5 1 7 b RS T B A A0 AR e 4
T AR B 5T R S T B A 1 A
T — 2 3 9O 8 7 PCR AL 456 %6 1 46 I i
EINTRER N R RO (P2 SN o EE S s S )
U — s M BN, BN ZE T ERBEAUT 2 4
7 T A B — J % 7 ¥R ST AE A0 R e Y SRR L
JE BT HR 5 S R AT LA ST RN T R I B8 B A R
il 5 e G T 45 SR RE 06 % L 2 e o 1 O B R A
BRVE SRR 25 T R LB A5 I L ok e T R R 4R LA
W P A AR B A% R D 100 s A A R 22

ABIF5EAE HEAT T 2R B0 AR I i A T R S
2 it AR A IE X A R b, T A A — ik T
— , HLRB A RS PR A7 B B 1 2 1 A A s 24 o X6 o 0
S HEAT AR L AT AT LA TE 8 2k 7 T2 A A R
7 AL F5 95 B VI WAL ERF TR0 | 2 o i B i i %) Tt 1) 45 )
AT A PR 4R R
4 £ it

XoF 5 T 925 T 11 O A s o R U T B A 1Y
) 2 5 T (8 bR . RT-qPCR 19 8 7 F S 22 19 35
FH P APF 5 65 S 8 s 38 455 A 00 82 13 7 45 P o 1
2 B S A R TS TR Al A 72 4 A ) S ) 9 2
i IR IR T

2% Uk
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