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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
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Antigenic Targets of Clostridium perfringens

(Ficko-Blean & Boraston, 2009)

* 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) |
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Antigen Selection

Identify conserved, immunoprotective mucolytic peptide sequences

| Generate hyper-immune sera l

Y

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

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

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

@\ THE OHIO STATE UNIVERSITY

® COLLEGE OF FOOD, AGRICULTURAL,
AND ENVIRONMENTAL SCIENCES




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) _ .
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Proof of Concept Vaccination Experiment
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Proof of Concept Vaccination Experiment

Effect of Mucinase Antigen Vaccination on %A BWG Relative to NVCC (d27-d34)
30
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“significantly different from positive control (P < 0.05)
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Proof of Concept
Necrotic Enteritis Vaccine:

Anticoccidial Subunit Vaccine +
Alpha Toxin Antigens +
Mucinase Antigens
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Eimeria maxima vaccination via Pichia pastoris recombinant
vector for coccidia protection in broiler chickens

Subunit Vaccine A e ek o
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_— Abstract

Cocckdosls remains one of the most devastaing protozcal dissases faced by the iobal poulry Indusy, and multiple drug opSons for controd are cassified 3= antbic@cos, which Bmits reatment options.

Morover, cocridiosis vacrines are known io oo o bactedal such as Fecrolc enferitis. Many siatsgles, including vacoinaion, are used i conbol this liness, yet culromes ans
Poster #5 ! wariable. Here we describe the applicaion of & novel recombinant vaccine: targeting Eimena spp. I Elmeria macima (EM) Inoculsied brolers. A rew FPichis pastos vacrine-vecior sxpressing Swmenbospondin-

reiated adtesive protein (TRAF] family, mombold protease (ROMS) and high mobiBy group box 1 (HSGET) protein has been developed. Experiment 1 compansd the previously-geveioped Sacilusvaciorsd
TRAP-RIOMS-HIMEET and Fichis-vecor sficacy agains: EM WS Inoculstion. In experiment 2, Hming and the delivery of the vaccines were comparsd. Resuts showsd that Sens wane no sgnficant difersnces
In body weight gain (SWWGE) or percent change In BWG (% ChangeBWG] nelafve by the posSve conrol In sxperiment 1. I sxperiment 2, EWE was not signiicantty higher in chickens that wens waccinatsd
rinking waber sk day-cé-tabcn or % oS then boostsd Wit the same vaccine. No dfferences wens cbseraed for lesion scores (LS) i any of the experiments. However, quanSfication of oocyss per gram (OPG)
of feces was markedly and SKgNECanty lowsr I Some Qroups. Waccnaled with & form of Bue Fickis-vecionsd vaccine especially 8t the level of accumuiabive cocysts shedding or oocysts shedding per bid I
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INTRODUCTION
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+ Eimeria infections ar 1z an sndemic and consistent zue Tackg T

orbidtymortaiity.

*  Current vacrination simisgies ot Inoouiading a fiock with
wirglent wilcHppe Eimeria and rellant on mainkaining & houss
environment bo allow muSple rounds of ratural oycling.

*  Diffcuty In mainiaining Eimena cycing In B house results i
poor vacrination coverageprobection in focks.

*  Mainiaired virulence of the waccine simin occasionally induces
corcidiosks dsease In the fiock e,

*  An alEmatie waccdne, Fat doss not nely on Emenia oycling
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would be very helptul. .
* Two protective Eimeria spiopes [TRAF and ROMS] wers Figure L. Fichiz varving 1 cctar construd desips asd & i stasming depicting cell surface cupresios of msericd cprepen.
idenified and expressad on Baollus or Pichla, along with
HAWAGE1 mmuncstmuiaknny probein, b senee 25 waCcne vecion. RESULTS
METHODS Table |. Varcination and challeage scheme for Exp | & L
e e Tl 1 v T T Tl Vi | e (bt | P (14 it} | i Ul |
Animal rocaieg and procedures - - . -
Exp 1 & 2 used DOH Cobb-vianiress hroder chicks. Chicks wers . —-— m;:du oa .
comingied In a singie room on wood shavings in all experiments. ey sl ooy - 1210 aoaryatabard
Chicks wene intially piaced on & strdan boler dist win WOk it o o
Cinacos [ 1mson, 0.2%, Dicazurt: Husephanma, USA], and ant- Lk L B =
cocoidal reatment was roved 4+ days prior o Eimeri . . .
maxims (EM) inoculation. Feed and waber wene provided ag/ WA X T (D0 o
Poitur for e durabon of ail experiments with the excepton ofa o . ":ﬂ'l:l‘“ - !
feed withcdrawal period 5 prior o vaccination. Body welghs ey g W 145 o
atime of EM and = m Al snocine womon commines” TRAS Cinane mrodects Tosd asiops, RORE Cimecs spiocs, snd chickss HWGE immunossimusony promin.
Inccuiation Gdpl In onder io caiculale body welght gain (2WaE)
and percent change In body weight gain (KChangeEwIE) reatre Rocma O = o ggn, D o g
I e positive confroi. Addtionally, Tecal samples were randomiy
collected from comingied binds prior i EM Incculabion i vestty Tabe 2 Bods weight guin afier EM challenye for 13 1 & Thks . Radbam atinas ot B 0 8.2
A t birds were unimrecied prior fo InfenSonal exposune. A subsat of | Ea | ” T - TEm.— .

for fecal colections and erumenation of oCyst shedding per
gram o feces {OPG). After final weights wene measured,
remaining comingled binds wene sufanized and lesion scores.
(L5} were necorded using a scaie of 04 (Johrson and Reid,

1970). Al animal handing procedunes wers In complance Wi
HMGB]_ the Insthtional Arimail Care and Uze Commities at the
University of Arkaresas.

Elmaria maxkma praparaion

Purified cultures of EA MG strain were used in these:
experiments. Oyt wens smumensted and resuspended in Expi Ezp 2
sheribe 0.5% (wiv) mormmal saline and administersd via oral gavage
(03 to &l birds except Sose In e non-chalenged control.

The Baciius ana Ficcia vectors Lsed eipreased ansgenic = . i :

Smena epipes TRAF and ROME, as wel as i_ - . : .
IPmunostmuatory molscuis HWGE . Faed was remaved £ i_ f_

Prior 1 oral Geags Wil Pespactive vacche Featmants. Al

waccines In wer mived drecty Infa sncard manrezyiated - -

chitnsan adjuvant (MGAL The MCASICK soiation (1.5% wh] -
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Alpha-toxin antigen
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FIGURE 3 | Mean hemolytic neutralization titers. Hemolytic neutralization
titers reported as the inverse of the highest serum dilution factor capable of
completely neutralizing the hemolytic activity of Clostridium perfringens alpha-
toxin. Hyperimmune serum against alpha-toxin obtained from USDA APHIS
was used as positive control serum and the corresponding group was
labeled as “+" on chart.
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FIGURE 1 | Schematic of 23 peptides generated based on the Clostridium perfringens alpha-toxin amino acid sequence (CAA35186.1). Linear peptides were
selected based on the ease of synthesis using Immune Epitope Database and Analysis Resource publically available B-cell epitope prediction algorithms
(figure not to scale) (17).




Proof of Concept NE Vaccine Experiments

Group name Vaccination
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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
~ ™ (" ) ( ) é ) (" )
d1 113 dis d21 d2s
104 CFU/bIrd SE Vacci WEIgh all birds Administer Welgh and
Vaccinate aceinate Rl S Clostridium lesion score
Eimeria maxima
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Proof of Concept: Experiment 2
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Proof of Concept: Experiment 3
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Summary & Conclusions

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

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

—Naive

—— ’
Mucosal K /

* Next Step: Generate mucosal = --neeren /
IgA with vaccination
* Combined Pichia subunit

vaccine

% Infected
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