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Mucins 

• Majority are type O-glycans 

– Cross-linked connections that create high viscosity 

• Protect epithelia 

– Physical barrier 

– Support innate & adaptive immunity 

– Pathogens must subvert to initiate infection 

• Foraged by bacteria for nutrition 
Reviewed by Bergstrom & Xia (2013) Glycobiology 



Antigenic Targets of Clostridium perfringens 

• Glycoside hydrolases 

– Galactosidases and glucosaminidases 

• O-linked N-acetylgalactosamine and N-acetylglucosamine 
are major components of GIT mucin 

– Carbohydrate binding modules 

• Recognize CHO 

• Enzyme orientation and association 

• Abundant and highly conserved (Ficko-Blean et al. (2012) PLoS ONE) 

(Ficko-Blean & Boraston, 2009) 



Antigen Selection 

Evaluate protective capabilities of selected peptides as vaccine components in 
broilers given an NE challenge 

Impact on body weight (BW) and lesion scores (LS) 

Evaluate hyper-immune sera growth inhibition of C. perfringens in mucin broth 

Identify conserved, immunoprotective mucolytic peptide sequences 

Generate hyper-immune sera 



Antigen Selection 
Anti-mucinase antibody reduction of Clostridium perfringens growth in mucin broth 
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Proof of Concept Vaccination Experiment 

Treatment Groups: 
1. Non-vaccinated Non-challenged Control (NVNC) 
2. Non-vaccinated Challenged Control (NVCC)  
3. Peptide 4 (VP4) 
4. Peptide 5 (VP5) 
5. Peptide 22 (VP22) 
6. Peptide 24 (VP24) 
7. Peptide 30 (VP30) 
8. Peptides 4, 5, 22, 24, 30 (MC) 

n2-7 = 20 birds 
n1&8 = 10 birds 

SE—Salmonella Enteritidis    SC—Subcutaneous    EM – Eimeria maxima 



Proof of Concept Vaccination Experiment 

Distribution of necrotic 
enteritis lesion scores 
after vaccination with 
mucinase antigens 



Proof of Concept Vaccination Experiment 

Group d27-34 BWG %

NVNC 52.18±1.80a

NVCC 33.24±2.51b

Effect of Mucinase Antigen Vaccination on %Δ BWG Relative to NVCC (d27-d34) 



Proof of Concept 
Necrotic Enteritis Vaccine: 

Anticoccidial Subunit Vaccine +  

Alpha Toxin Antigens +  

Mucinase Antigens  



Subunit Vaccine 

Antigens 

HMGB1 

Poster #52 
Billy M. Hargis 



Alpha-toxin antigen 



Proof of Concept NE Vaccine Experiments 

Group name Vaccination 

NVCC Non-vaccinated Challenge Control 

MC Mucinase antigens 

PTM Pichia-vectored Eimeria antigens 

PTM + MC Eimeria + mucinase antigens 

PTM + MC + aTx Eimeria + mucinase + alpha-toxin antigens 
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Proof of Concept: Experiment 2 

Exp. 2 Effect of Vaccines on Percent Change in Body 
Weight Gain Relative to NVCC (d18-d21) 



Proof of Concept: Experiment 3 

Exp. 3 Effect of Vaccines on Percent Change in Body Weight Gain 
Relative to NVCC (d20-d23) 



Summary & Conclusions 

• Antibodies against CBM of mucinases slowed in vitro growth of 
Clostridium perfringens 

• Combination of mucinase + Eimeria + α toxin antigens 
provided protection against subclinical disease 

• Next Step: Generate mucosal 
IgA with vaccination 
• Combined Pichia subunit 

vaccine 
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