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Gonorrhoea has emerged as an intractable problem 
globally and is now the second most commonly 
reported sexually transmitted infection (STI).

Every year, an estimated 106 million people are infected with 
gonorrhoea worldwide. It makes up one quarter of the four major 
curable STIs. Symptomatic gonococcal infections most commonly 
present as urethritis in males and cervicitis in females, although 
mucosal infections of the rectum, pharynx, and the eye also 
frequently occur.

In addition, asymptomatic infections are common. If undiagnosed 
or untreated, gonorrhoea can lead to severe sequelae, including 
pelvic inflammatory disease, adverse pregnancy outcomes, 
neonatal complications, and infertility. Gonococcal infection also 
increases the risk of human immunodeficiency virus (HIV). 

The absence of a gonococcal vaccine, together with the continuing 
emergence of antibiotic-resistant and untreatable gonococcal 
strains, has raised awareness that Neisseria gonorrhoeae poses an 
urgent public health threat for which immediate, aggressive action 
is greatly needed.

Gonorrhoea Market
The key market opportunity for a gonorrhoea vaccine stems from 
diminishing efficiency of antibiotic treatment. Currently, there are 
no vaccines on the market to treat gonorrhoea.

It is expected that a gonorrhoea vaccine could be delivered as a 
school-based vaccination program, alongside other STI vaccines, 
such as Merck’s Gardasil (human papilloma virus, HPV), which has 
earned blockbuster status year-on-year since its release in 2006.

The Technologies
At the Institute for Glycomics, we have discovered a suite of 
five gonococcal vaccine antigens through our hypothesis-
driven approach, based on a deep understanding of Neisseria 
gonorrhoeae biology and function.

This approach has demonstrated that several antigens were 
surface-exposed, disproving the literature and consequently 
offering novel vaccine antigens. 

We have also demonstrated that the antigens are highly conserved, 
and demonstrate immunogenicity, and functional activity of 
antibodies in current gold-standard in vitro assays.

Technology 1: Protein A5 and Peptide A7
• Protein has a role in bacterial survival

• Antibodies mediate functional blocking

• Antibodies elicit serum bactericidal activity (SBA, titre = 100) 
and opsonophagocytic activity (OPA, titre = 200) killing

Technology 2: Protein B1
• Protein has a role in bacterial survival

• Antibodies mediate functional blocking

• Antibodies elicit SBA (titre = 100) and OPA (titre = 400) killing 
(see figure)

Technology 3: Glycan 1
• A bacterial specific glycan that is expressed in vivo (based on 

analysis of human clinical biopsy samples)

• Functional blocking not determined 
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• Antibodies elicit SBA (titre > 10 μg/ml) and OPA (titre = 5 μg/
ml) killing

Technology 4: Protein C
• Protein has a role in bacterial survival

• Antibodies mediate functional blocking

• Antibodies elicit SBA (titre = 200) and OPA (titre = 800) killing

Technology 5: Protein M
• Protein has a role in bacterial survival

• Antibodies mediate functional blocking

• Antibodies elicit SBA (titre = 200) killing, OPA not determined.

Intellectual Property
The Institute for Glycomics maintains protection on these antigens 
through a combination of patents and proprietary knowledge.

Opportunity for Partnership
We are now seeking a partner to licence and co-develop these 
technologies as a suite or as individual antigens.

The proposed licence would take a typical royalty-bearing 
structure. 

A relationship with our Institute for the development of a 
gonococcal vaccine would provide an opportunity, not only to 
licence a suite of antigens with great potential, but would also 
provide the intellectual capacity, experience and tools required to 
fully develop a novel gonococcal vaccine.

Research Leaders
These programs are being led by Professor Michael Jennings 
and Associate Professor Kate Seib, who are recognised as world 
leaders in Neisseria vaccine development.

In particular, Associate Professor Seib is a key opinion leader for 
the World Health Organization’s Consultation on Gonococcal 
Vaccines.

Both senior investigators have long and strong track records in 
Neisseria vaccine development and their respective laboratories 
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have extensive experience in genetic manipulation of the organism 
and in functional assays, including but not limited to, killing assays 
and adherence assays to human host cells.

Further recent advancements in vaccine development, in particular 
led by the Seib lab, have delivered a conceptual framework for 
gonococcal vaccine modelling.

This group was also the first to describe the potential mechanism 
for cross-protection between Neisseria meningitidis vaccines that 
recognise gonococcal antigens.

About us
The Institute for Glycomics is a flagship biomedical research 
institute at Griffith University’s Gold Coast campus in Queensland, 
Australia.

The Institute is one of only six of its kind in the world and has a 
strategic focus on translating drug and vaccine discovery research 
in cancer and infectious diseases into clinical outcomes.

We have a strong track record in commercialisation and industry 
engagement, and our research leaders and business personnel 
have extensive experience in developing technologies for the 
commercial market.

With over 200 multidisciplinary researchers and support staff, the 
Institute for Glycomics is well positioned to deliver tangible clinical 
solutions for cancer and infectious diseases.

Distribution of primary antimicrobial drugs used to treat gonorrhoea among 
participants, Gonococcal Isolate Surveillance Project (GISP), 1988 - 2017. 
Source: Centers for Disease Control and Prevention. At present, the standard 
of care treatment for gonorrhoea is a dual antimicrobial therapy (ceftriaxone 
plus azithromycin). However, many strains of Neisseria gonorrhoeae are now 
resistant to this treatment.


