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Residual Live Virus Assay
Vaccine inoculation

•16 newborn mice

•40 adult mice

Observation period

•21 days –
normal behavior

Satisfactory

Batch release

MAPA. Portaria no 228, 25/out/1988 – Production and comercialization control of veterinary antirrabies vaccine and serum, 1988.

HILL, R. E. Alternative Methods to Reduce, Refine, and Replace the Use of Animals In the Development and Testing of Veterinary Biologics in The 

United States; a Strategic Priority. Procedia in Vaccinology, v. 5, p. 141–145, 2011. 
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In Vitro Methodology

BHK-21 cells
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Table 1: Oligonucleotides sequences of primers and probes used in this study.

6FAM, 6-carboxyfluorescein; VIC, 2′-chloro-7′phenyl-1,4-dichloro-6-carboxy-fluorescein; BBQ, blackberry quencher;

nt, nucleotides.
a Corrensponding nucleotide positions of RABVgp1 (GenBank Ac. No. 001542.1), and of Mesocricetus auratus b-actin

mRNA (GenBank Ac. No. AJ312092).

RT-qPCR

Name Sequence 5’-3’ Gene Positiona Product 

size (nt)

RABV-FN1 5'- GAAGAGATCGCACATACGGAGAT -3' Rabies 

Virus 

Nucleo-

protein

1260-1282

82RABV-RN1 5'- TGTTTAGAAACTCGGCGAATGA -3' 1342-1321

RABV-P1 5’- 6FAM-AGTCAGTTCCAATCATCAAGCTCGTCCAAA-BBQ -3’ 1290-1319

ACTB-F* 5'- CAGCACCATGAAGATCAAGATCATT -3'
BHK-21 

cells -

actin

1083-1107

131ACTB-R* 5'- CGGACTCATCGTACTCCTGCTT -3' 1213-1192

ACTB-P* 5’- VIC-TCACTGTCCACCTTCCAGCAGATGT–BBQ -3’ 1159-1183

* Zhang, Y., et al. Preparation and characterization of a stable BHK-21 cell line constitutively expressing the Schmallenberg virus nucleocapsid protein. 

Mol. Cell. Probes,  v. 29 (4), p. 244-253, 2015. 



RT-qPCR – Duplex x Singleplex

Fig1: Comparison between singleplex assay targeting only Rabies nucleoprotein (RABVgp1) and duplex assay targeting RABVgp1

and BHK-21 b-actin mRNA.



RT-qPCR – LDR & LOQ

Fig2: Validation of the duplex assay targeting RABVgp1 and BHK-21 b-actin mRNA. Linear dynamic range (LNR) for the assay

targeting RABVgp1, determines 101 TCID50/mL as the Limit of Quantification (LOQ).



RT-qPCR – LOD & Specificity

• 100 TCID50/mL Cq(m) 31,88 (9,2%CV)

• 10-0.5 TCID50/mL Cq(m) 32,65 (2,9%CV)

• 10-1 TCID50/mL Cq(m) 33,41 (2,5%CV) 
Repeatability

• 100 TCID50/mL Cq(m) 30,49 (6,4%CV)Reproducibility

• EV  //  CMV  //  HSV2/VZV  //  HSV1  
//  ErithroB19  //  HHV6  //  EBV

• All Cq higher than LOD  negative
Specificity

Cq = quantification cycle; LOD = Limit of Detection

EV = Enterovirus non-polio; CMV = Cytomegalovirus; HSV2/VZV = Herpesvirus 2/Varicella Zoster virus; HSV1 = Herpesvirus 1; 

ErithroB19 = Erithrovirus B19; HHV6 = Human Herpexvirus 6; EBV = Epstein-Barr virus



Viral Culture + DIFA

Fig3: Analysis of optimal culture conditions. WV = working virus, DIFA = Direct Immunofluorescence Assay



Viral Culture – Temperature
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Viral Culture – % FBS



Fig3: Analysis of optimal culture conditions. WV = working virus, DIFA = Direct Immunofluorescence Assay

Viral Culture – Incubation



Fig4: Evaluation of RT-qPCR in combination with in vitro method.

DIFA x RT-qPCR



Perspectives

Fig5: Comparative study between in vitro and in vivo assays.

Next

Sensitivity test

Analysis of 
previously released 
batches to validate 
the in vitro method.
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