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SUMMARY: 

Plum Island Animal Disease Center (PIADC) a component of the Agricultural 

Research Service (ARS), United States Department of Agricultural (USDA) 

seeks a cooperative research and development (CRADA) Collaborator to 

jointly carry out the development of the Classical Swine Fever (CSF) FlagT4G 

vaccine with DIVA capability for the rapid response to CSF outbreaks in CSF-

free countries, or control programs in CSF-endemic countries. 

 

Classical swine fever, also known as hog cholera, is a highly contagious viral 

disease of swine. CSF was eradicated from the United States in 1978 but the 

disease is enzootic in Eastern Europe, South East Asia, South and Central 

America and southern Mexico and the Caribbean and poses a significant risk 

to CSF-free countries. 

 

Although conventional live attenuated vaccines and a chimeric BVD-CSF (E2) 

vaccine virus are commercially available, there is still a need to develop a 

rationally designed live attenuated CSF vaccine that provides rapid onset of  
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protection, prevents viral shedding, and possess antigenic markers that can be 

recognized by companion tests. Inactivated vaccines and antigenically marker 

subunit vaccines do not confer protection until 3 weeks post-vaccination. 

Conversely, conventional live attenuated vaccines afford protection within the 

first week post-vaccination, but are not viable options during an outbreak since 

they lack antigenic markers allowing differentiation between infected and 

vaccinated animals (DIVA). 

 

Agricultural Research Service (ARS) scientists at the Plum Island Animal 

Disease Center (PIADC) have developed a rationally designed live attenuated 

CSF vaccine candidate, FlagT4G, which addresses the above issues. This live 

attenuated vaccine has both a negative marker for DIVA, and a positive marker 

that could be used for example to confirm vaccination rates in wild boars 

vaccinated using baits.  Preliminary experiments demonstrated that, with 105 

tissue culture infectious doses (TCID50) per animal, vaccinated animals were 

protected against a virulent CSF challenge the third day post vaccination. CSF 

FlagT4G did not show any degree of toxicity when inoculated at high doses, 

either at the site of inoculation or systemically, and the vaccine virus was 

genetically stable during reversion to virulence safety studies.  
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CONTACT INFORMATION:   

Interested CRADA Collaborators or for questions please contact James A. Poulos, III at 

Tel: 301 504 6464 or email: jim.poulos@ars.usda.gov   

 

SUPPLEMENTARY INFORMATION: 

1. Master cell stock production 

From previous studies, it was established that SK6 cells are suitable for 

FlagT4G virus growth. The SK6 cell line obtained from CVB was used as 

substrate to develop and grow FlagT4G Pre-master seed (pMVS). The CVB-

SK6 will be offered to the CRADA Collaborator (CC)) as an option to allow the 

eventual production of the Master Cell Stock (MCS) under GLP or GMP 

conditions. Alternatively, CC will provide their own MCS samples to evaluate 

its ability to support FlagT4G growth. 

 

2. Generation of FlagT4G master stock virus (MSV) 

As stated in 1 above CSF FlagT4G virus MS can be produced by the CRADA 

Collaborator using SK6 MSC following standardized industrial procedures. 

Initial FlagT4G virus seed will be developed from the corresponding infectious 

clone using standardized PIADC protocols. CSF FlagT4G virus MS will be 

genetically characterized by full-length genome sequence. Also, a FlagT4G 

MSV with additional 5 passages in SK6 MSC will be produced and genetically  
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characterized. Alternatively, CC will provide their own MCS samples to 

evaluate its ability to support FlagT4G growth as above mentioned.  

 

3. Assessment of genetic stability of FlagT4G MSV 

Stability of both full genomic sequence and attenuated phenotype of FlagT4G 

MSV produced in 2 will be assessed using reversion to virulence protocols, 

strictly following recommendations described in OIE protocols.   

 

4. Efficacy studies (calculation of Minimal Protective Dose - MPD). 

Efficacy of FlagT4G produced by CRADA Collaborator under industry 

standards (GLP or GMP) in inducing protection against infection/disease 

caused by experimental inoculation of highly virulent a CSFV strain will be 

performed calculating the MPD strictly following recommendations described 

in OIE (World Organization for Animal Health) protocols. Studies will be 

performed using FlagT4G MSV + 5 passages (FlagT4G MSV.5) in SK6 MSC 

or CRADA Collaborator will use its own MCS samples. 

 

5. Standardize a DIVA accompanying test 

ARS has been working in the development of a proof of concept ELISA DIVA 

test that would allow the serological differentiation between animals vaccinated 

with FlagT4G from those infected with wild type CSFV strains. The test will 

need a phase of standardization following commercial procedures. 
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6. Adaptation to grow in cell suspension and scaling-up production 

Until now, the FlagT4G vaccine candidate was developed utilizing adherent 

cells in small tissue-culture vessels. In order to transition this vaccine to a 

manufacturing level it is necessary to scale-up culture conditions. This is best 

performed in a larger vessel, such as a bioreactor, which can be used for cell-

line optimization, bioprocess development, media selection and virus harvest. 

Other production methods could also be explored including micro-carriers, or 

other scalable production systems.  

 

7. Downstream processing and development of quality assurance (QA) / 

quality control (QC) methodologies 

In addition to scaling-up for vaccine production, it is necessary to develop 

downstream processing to purify and/or concentrate the vaccine. These 

downstream processes and know-how and intrinsic parts of a product 

development plan. Additionally, there is a need to develop and implement 

quality control and assurance methodologies as part of the manufacturing 

process. 

 

8. Tasks  

The CRADA Collaborator will assist in the development of the CSF FlagT4G 

with DIVA capability and:   
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• Use existing pre-Master Seed (ARS) or provide new pre-Master Seed Virus  

and ship to   ARS, PIADC, to conduct safety studies. 

• Conduct reversion to virulence study with candidate vaccine.   

• Ship to ARS master Seed Virus + 5 passages to conduct efficacy studies.  

• Verify genetic stability up to and beyond five passages.  

• Conduct efficacy and minimal protective dose (MPD) study. 

• Submit candidate MSV for Select Agent exclusion.  

• Develop companion DIVA diagnostic ELISA.  

• Produce Master Seed Virus (MSV) and register same to obtain Working Seed 

virus.  

• Scale up.   

 

9. Investment capabilities of the CRADA Collaborator 

• Provide funds under a CRADA to produce MSV stock and conduct testing of the MSV 

(reversion to virulence, proof-of-concept safety and efficacy studies) and support the 

early development studies to establish a candidate ASF vaccine for full development. 

• Provide funds and support for filling national and international patents to protect the 

intellectual property generated under the CRADA. 

• Provide funds to support early development, including production of master cell, 

master seed, manufacturing scale up, formulation, and laboratory and clinical studies 

to establish minimum immunizing dose and potency. 

• Provide funds necessary to implement a full vaccine development plan that will enable  
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the registration of the vaccine in the U.S., Europe, and Africa. 

 

The CRADA Collaborator should have the capability and commitment to further carry out and 

support with funds (to be determined) the final development of the vaccine, preparation of pre-

license serials, and implementing a full vaccine development plan that will enable the registration 

of the vaccine in the U.S, Europe, and Africa, as well as the companion diagnostic DIVA (with 

a diagnostic company, if needed). 

 

Under the CRADA the Vaccine as well as the companion diagnostic DIVA will be developed 

toward licensure. A Cooperative Research and Development Agreement (CRADA) is the 

anticipated collaborative agreement to be entered into with ARS USDA pursuant to the Federal 

Technology Transfer Act of 1986, codified as 15 U.S.C. 3710a, and Executive Order 12591 of 

April 10, 1987, as amended. A CRADA is an agreement designed to enable certain 

collaborations between Government laboratories and non-Government laboratories. A CRADA 

is not a grant, and it is not a contract for the procurement of goods/services. The ARS USDA  is 

prohibited from transferring funds to a CRADA collaborator. Under a CRADA, ARS USDA can 

contribute facilities, staff, materials, and expertise. The CRADA Collaborator can contribute 

facilities, staff, materials, expertise, and funds. The CRADA Collaborator will also have an 

option to negotiate the terms of an exclusive or non-exclusive commercialization license to 

subject inventions arising under the CRADA. 
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The goals of the CRADA include the development of the CSF FlagT4G with DIVA, scale up and 

timely commercialization of products, and treatments that result from the research. The expected 

duration of the CRADA with be two (2) to three (3) years. 
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BACKGROUND TECHNOLOGY to the CRADA  

• Live attenuated antigenically marked classical swine fever virus vaccine. U.S. Patent 

No. 8,133,495 (2012) jointly owned with University of the Connecticut. 
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• Development of a live attenuated classical swine fever virus marker vaccine. US 

Patent No. 9,352,032 (2016) jointly owned with the University of Connecticut.  

 


