
Webinar: Polio Analytical Services



Agenda

• Introduction Viroclinics-DDL 

• Background Polio

• GAP III Regulations

• Analytical assays in a Polio High Containment Facility

• Q & A



Introduction Viroclinics-DDL 



European HQ and Laboratory Sites 

Viroclinics Xplore
Early stage and preclinical 

services. Capabilities at BSL2 

and BSL3(+) level.

DDL Diagnostic Laboratory
Focused on molecular diagnostics, 

molecular biology and molecular 

pathology.  

Bridged Assays
Based in Shanghai, central virology 

lab service for phase II, III and IV 

clinical trials.  

Viroclinics 
Clinical diagnostics laboratory. 

Support staff and corporate HQ 

location.  

Netherlands



Our Therapeutic Fields 

Adeno-associated viruses 
AAV-2
AAV-9 
… and more

Bacteriology Microbiome

Immuno-Oncology

Infectious Diseases 

Gene Therapy  Respiratory viruses
Influenza 
RSV 
MERS-CoV
SARS-CoV
SARS-CoV-2 (COVID-19)

Blood-borne viruses
Hepatitis B, C, D
HIV 

Other viral targets

HPV, Polio, Dengue,
Chikungunya ... and more    

Under development 



BSL 3 Facilities 

In-house preclinical and clinical laboratories



Our Capabilities - Preclinical Services

• 1600 m2

• SPF, Conventional, BSL2 and BSL3(+)

• GAP Ⅲ Polio Certificate of Participation 

• Negatively-pressurized isolator cages

• Range of different species

• Solutions for any kind of experimental set up: challenge and 

transmission studies 



Type of research

• Vaccine Efficacy

• Passive Immunization

• Immunogenicity

• Pharmaco Kinetics

• Immunopathology

• Pathogenicity

• Antiviral Therapy

• Antiviral Prophylaxis

• Safety

• Drug Delivery

• Resistance / Mutants

• Transmission

• …(more)

Read Outs 

• Virus Titers

• Virus Copies

• Antibody

• CMI

• Genomics

• Pathology

• Histopathology

• Mortality

• Clinical Signs

• Imaging

• …(more)

Our Capabilities - Preclinical Services



Background Polio



Poliovirus

Picornaviridae

(+) ss RNA genome

~7500 nucleotides

30 nm

3 serotypes:

Poliovirus 1 (PV1)

Poliovirus 2 (PV2)

Poliovirus 3 (PV3)

Wild poliovirus (WPV)

Circulating Vaccine derived 

poliovirus (cVDPV)

Image: www.virology.ws





Polio vaccines

Oral polio vaccine (OPV)
• Albert Sabin, 1963
• Contains attenuated viruses of all 3 serotypes
• Prevents disease
• Cheaper
• Easily administered, passive immunization

Inactivated polio vaccine (IPV)
• Jonas Salk, 1955
• Contains inactivated viruses of all 3 serotypes
• Prevents disease 
• More expensive
• Injectable, requires skilled personnel



Oral polio vaccination with attenuated virus

replication in the intestine

Vaccination of 
naïve individual

Immunized
individual



Oral polio vaccination with attenuated virus

Excretion and spread to others
in close contact

Vaccinated
individual

Passive
immunization



Circulating vaccine-derived poliovirus

Prolonged circulation and 
spread, reacquired 

neurovirulence

Vaccine-derived 
poliovirus 
outbreak

community with 
insufficient vaccine 

coverage



Poliomyelitis Global annual reported cases

Source: www.who.int

Last case of 
wild poliovirus 
type 2 reported 

Last case of 
wild poliovirus 
type 3 reported 



Polio eradication

2019 2020



Risks and challenges for polio eradication

Spread of wild poliovirus 
from endemic countries

Afghanistan

Pakistan

cVDPV2 cases

WPV1 cases



Risks and challenges for polio eradication

Vaccine derived
poliovirus outbreaks

• Lack of basic health 
infrastructure that limits 
vaccine distribution

• Neglect of polio 
vaccination programs

cVDPV2 cases

cVDPV1 cases



Risks and challenges for polio eradication

Laboratory escapes



GAP III

WHO Global Action Plan to minimize 

poliovirus facility-associated risk after 

type-specific eradication of wild 

polioviruses and sequential cessation 

of oral polio vaccine use.

WHO/polio/15.05



Poliovirus type 2, type 3 materials

26 countries plan to retain

poliovirus type 2/3 materials in 

78 designated poliovirus-

essential facilities (PEFs) 

Viroclinics Xplore has 

established a GAP Ⅲ Polio 

Certificate of Participation 



Containment 

Adapted: World Health Organization 2019 

World Health Assembly

Director-General, WHO

Expert Committee on
Biological Standardization

(ECBS)

Global Commission for the
Certification of the Eradication

Of Poliomyelitis (GCC)

Containment
Advisory Group

(CAG)

Strategic Advisory Group
of Experts (SAGE)
On Immunization

Regional Commission for the
Certification of the Eradication

of Poliomyelitis (RCC)

Containment
Working Group

(CWG)

National Commission for the
Certification of the Eradication

of Poliomyelitis (NCC)

National Authority
for Containment

(NAC)

SAGE Polio
Working Group

Policy 
Development 

for Polio 
Vaccines

Phase I of GAPIII:
Inventory, Destruction, and
Preparation for Poliovirus 

Type 2 Containment

Phase II of GAPIII:
Poliovirus Type 2 

Containment Period

Policy Development 
and Scientific Sdvice



BioRisk Management

Adapted: World Health Organization 2019 

GAPIII Biorisk Management

Security

Transport Procedures

Decontamination, Disinfection
and Sterilization

Equipment and Maintenance

Facility Physical Requirements

Accident / Incident 
Investigation

Emergency Response and
Contingency Planning

Health Care

Biorisk Management System

Human Factors

Risk Assessment

Clothing and Personal 
Protective Equipment (PPE)

Poliovirus Inventory and
Information

Good Microbiological
Technique

General Safety

Personnel and Competency



Analytical assays in a Polio High Containment Facility



Assays

• Virus neutralization

• Quantitative virus detection

• Preclinical testing

• Neurovirulence testing

• Deep sequencing



Virus neutralization 



Titration in cell culture and preparation of inocula

Outlined in the WHO 
Recommendations to 
assure the Quality, 
Safety and Efficacy of 
Live Attenuated 
Poliomyelitis Vaccine

1. Dilution of samples
1 log10 and 0.5 log10 dilution

steps

2. Transfer of dilutions
To 96-well plate

3. Addition of Hep2 cells
To 96-well plate

4. Incubate
• At 35˚C, without CO2

• Using sealing films for

96-well plates

• Incubate for 6 days

Crystal violet staining WST-8



Mouse Model for Neurovirulence Testing

TgPVR21 mouse line



Neurovirulence Test 

Needle inserted between the 

spinous process and the first 

lumbar vertebrae



Intraspinal Injection Training with Indian Ink



Poliovirus Genome

Wikipedia: “Poliovirus”

• (+) ssRNA virus

• ~7500 nt genome



Polymerase (RdRP, 3Dpol) lacks proofreading activity
• Mutations

• Recombination

Quasi-Species

Lauring & Andino, PLoS Path, 2010

 Evolution

 Pathogenesis

 Escape mutations / 

treatment resistance

‘Quasi-species’

Determine sequence of virus (quasi-species) in a sample



• Determine consensus sequence

 average of all genomes in a pool

• (sensitive and quantitative) 

determination of variants or mutations 

not possible

Sequencing Techniques: 1. Sanger Sequencing



Sequencing Techniques: 2. Next-Generation Sequencing (Illumina Technology)

• Sequence thousands of genomes 

individually per run

 Deep sequencing

• Most common base at each 

position

 Consensus sequence

• Differences between individual 

genomes

 Variant



Poliovirus Next-Generation Sequencing at Viroclinics

• Samples - Clinical samples (e.g. stool)

- Cell culture isolates

- Vaccine lots

• Lysis  in GAPIII facility

• RNA isolation, cDNA synthesis & whole 

genome amplification

• Library preparation

• Illumina sequencing

• Data analysis using in-house pipeline



• Mapping to reference (single/multiple references)

• Variant calling

Results



Mixed samples:

Results (Complex Samples)



Recombinants between types:

Results (Complex Samples)

~95%

~5%



Our Track Record 



Post Study Sample Storage

Sample integrity guaranteed with back up systems and 24/7 security and remote monitoring  



Polio High Containment Facility 

Viroclinics contributes to 

polio eradication by offering 

its services to Vaccine 

manufacturers

• Virus titration/quantification using fully validated CCID50 

protocols

• Neurovirulence testing through a certified and validated

assay in transgenic mice (TgPVR21)

• Virus neutralization fully validated on 6 strains

• Transgenic mouse model available for preclinical testing

• Mutational analysis of (whole genome) poliovirus through

Next Generation Sequencing

• Top class logistical services to get the samples to our

facility

• Storage of samples and (vaccine) virus stocks

• Research and Development
Viroclinics contributes to polio eradication by 

offering its services to Vaccine manufacturers

18,000 ft2 Preclinical Laboratory Area



Questions?

Contact: 
Ivo Ploemen 
Consultant BD
ploemen@viroclinics.com

For additional info, please visit:
www.viroclinics.com



Viroclinics
Rotterdam Science Tower
Marconistraat 16
3029 AK Rotterdam
The Netherlands
www.viroclinics.com

DDL Diagnostic Laboratory

Visseringlaan 25
2288 ER Rijswijk
The Netherlands
www.ddl.nl


