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Identify putative protective 

antigens

(Bioinformatic tools)

Project Concept

Protection 

Formulate as DNA 

vaccines and test for 

protection 

No 

protection

• IP protect

• Follow on funding

• Improve formulation e.g. 

viral vector, combinations 

of antigens

• Product development 
input e.g. TBVI

• Advanced testing

Protection data 

+/- informs 

bioinformatic

tools

Beyond CiC award
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Identify putative protective 

antigens

(Bioinformatic tools)

Project Outline

Shortlist (6) based 

on novelty/ease of 

formulation / 

expression….

Construction of 

DNA vaccines and 

QC 

Evaluate protection  in 

preclinical model of TB

Original plan 

Test 10 candidates for 

immunogenicity and 3 

tested for protection

Better use of reduced 

funding to test more for 

protection



BPA 

training 

data

TRAINING RECALL

Annotate proteins with 

protein annotation 

tools (Supplemental 

Table 2)

Bacterial 

proteome

Annotated 

training 

data

Annotated 

bacterial 

proteome

LTOC

V

SVM

Feature 

selection

SVM-BPA 

classifier

(Figure 2)

Proteome 

ranked for 

antigenicity

Top 100 Predicted 

tuberculosis Antigen 

List

Training Data Set of 

136 Positive and 136 

Negative Proteins.

19 bioinformatic tools 

were used to generate 

122 annotation features.

Support Vector Machine. 

Trained and Tested using 

the 122 annotation 

features. Accuracy 91.6%.

Annotate Mycobacterium 

tuberculosis proteome 

with the same 19 

bioinformatic tools.

Run annotated 

M.tuberculosis genome 

through Support Vector 

Machine. 

Bowman BN, McAdam PR, Vivona S, Zhang JX, Luong T, Belew RK, et al.; Improving reverse 

vaccinology with a machine learning approach. Vaccine 2011;29(45):8156-64 
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pVAX plasmid DNA constuction

pENTR

M. tb genomic DNA

PCR

pVAX

BP

LR

Gateway® Cloning

In vitro expression (BHK-21)

Sequence analysis

Analytical restriction digest

Efficacy study

Endo free 

Qiagen

prep
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antigens

(Bioinformatic tools)

Project Outline

Shortlist (6) based 

on novelty/ease of 

formulation / 

expression….

Construction of 

DNA vaccines and 

QC 

Evaluate protection  in 

preclinical model of TB

Current 

status


