
 VACCINE CANDIDATE:			   Influenza 
 CLASS:					    Subunit, Virus-Like-Particle
 CLINICAL INDICATIONS:		  Prevention of Annual and 		
						      Avian Influenza 
 STATUS:				    Preclinical Proof-of-Principle

LigoCyte is developing vaccines for the prevention of annual and avian influenza infection in humans.  LigoCyte’s influenza vaccine 

candidates are designed to address the shortcomings of current influenza vaccine technologies by utilizing cell-based manufacturing 

techniques, disposable manufacturing processes, and a technology platform that supports rapid antigen engineering and enhances 

heterosubtypic protection.  LigoCyte’s program is based on the company’s proprietary virus-like particle (VLP) subunit technology.  

VLPs present the viral antigens in their native form, yet do not contain the machinery for infection or replication.  Additionally, VLPs are 

produced in insect cell baculovirus expression systems, which negate the current egg-based manufacturing limitations and are readily 

scalable for commercial production.    

INFLUENZA

Influenza, or the flu, is a highly contagious 

respiratory illness caused by the influenza virus.  

Infection causes mild to serious illness and often 

times leads to death.  Despite being largely 

preventable through vaccination, each year in 

the U.S. up to 20% of the population gets the flu, 

more than 200,000 people are hospitalized due 

to complications, and nearly 36,000 people die.  

Moreover, the burden of annual influenza outbreaks 

and the instability of the capacity to respond to 

them underscore the U.S.’s vulnerability to an 

influenza pandemic.  

The genetic makeup of influenza viruses allows  
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frequent minor genetic changes, known as antigenic drift, which allow the viruses to evade host immunity and cause disease 

despite previous influenza infection and/or vaccination.  These changes require annual reformulation of influenza vaccines, which 

is itself exacerbated by long vaccine production lead times and the inherent complexities associated with the current egg-based 

manufacturing techniques.

Three times in the last century, the influenza viruses have undergone major genetic changes - antigenic shift -  that have resulted in 

global pandemics.  These pandemics killed scores of people globally and, in contrast to current annual epidemics, affected healthy 

young individuals.   Recently, limited outbreaks of a new influenza subtype, known commonly as the avian flu, have fueled fears of 

another global pandemic.  Most experts believe that it is only a matter of time before an avian flu virus acquires the ability to be 

transmitted from humans to humans, setting the stage for the first pandemic in the age of globalization and, subsequently, severe loss 

of life.  

The most effective means of preventing influenza infection and spread is through large scale vaccination.  Unfortunately, the current 

U.S. influenza vaccine formulation and manufacturing process is insufficient to respond to a pandemic.  New formulations and 

production technologies are needed to enhance protection from antigenic mutations, decrease production response times and  

increase capacity.      

Despite near universal recommendations for vaccination, 
epidemics are common in the U.S.
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DESCRIPTION

LigoCyte’s influenza vaccine is based on the Company’s chimeric virus-like 

particle technology.  These VLPs contain a gag protein at their core, rather 

than the native influenza core proteins.  This simple approach produces 

VLPs of a constant size range and yield, with an ability to easily incorporate 

a wide variety of antigens on the surface of the particle.  Influenza antigens 

hemagglutinin (HA) and neuraminidase (NA) are expressed on the surface 

of the VLP in their native conformations and at densities that precisely 

mimic wild-type influenza.  The antigen presentation to the immune system, 

however, is enhanced by the chimeric VLP to provide robust immune 

responses with improved protection against seasonal antigenic drift.  

LigoCyte’s MLV VLPs are produced in insect cell expression systems, which 
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have proven to be safe, efficient, and amendable to large scale manufacturing.    For avian influenza strains, insect cell expression 

systems avoid the constraints placed on the current egg-based manufacturing techniques.  In addition, insect cell expression systems 

allow for rapid production turnaround to address antigenic drift, shift and reassortant strains, a further constraint on the egg-based 

procedure.   

PRECLINICAL DATA

This chimeric VLP technology has allowed 

LigoCyte to produce a wide variety of influenza 

VLP vaccines representing multiple strains of 

H1N1, H3H2, H5N1 and influenza B. These VLPs 

have induced potent immune responses that 

provide protection against lethal challenge in 

mouse and ferret models of influenza infec-

tion.   For example, in a recent study,  thirty two 

ferrets were randomized into four groups and 
immunized with either gag-only VLPs, H1N1 (PR/8/34) VLPs, Indonesia H5N1 VLPs, and Vietnam H5N1 VLPs.  All VLPs were formulated 

in saline without adjuvant.   Immunizations contained 5µg of HA, administered I.M., with prime and boost immunizations spaced 

four weeks apart.  Two weeks after the boost, 7 of 8 animal in each group were randomlyl selected for challenge with 106 TCID50 HPAI 

Veitnam H5N1.   All gag-only VLP-vaccinated controls became morbid and 6 of 7 animals required euthanasia, while all Indonesia and 

Vietnam H5N1 VLP-vaccinated animal survied challenge with litte to no indication of morbidity or weight loss, demonstrating vaccine 

protection against a drifted strain of influenza (see figure above).  Surprisingly, heterosubtypic protection was acheived in the H1N1 

VLP-vaccinnated animals, where moderate morbidity was observed and none of the animals required euthanasia.  One animal in the 

H1N1 vaccine group did exhibit greater weight loss, skewing the average weight of the cohort, but was not euthanized due to an ac-

ceptable level of alertness and activity level.  This same animal was the only ferret with a positive viral nasal wash at day five out of the 

influenza-VLP treated cohorts (data not shown).  

This work demonstrates LigoCyte’s robust MLV-gag based VLP technology  and its ability to induce protective, immungenic responses 

to complex viral antigens.   LigoCyte plans to adapt this systems for additional viral targets, such human respiratory syncytial virus, to 

develop a nowl family of viral vaccines based on a single, flexible production technology.
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LigoCyte’s enveloped virus-like particle vaccines are designed to 
mimic the external structure of the enveloped virus to elicit a highly 
effective immune response.  Because VLP vaccines do not incorpo-
rate viral RNA, they are incapable of reproducing in the body and 

cannot cause an infection.   


