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1. IAP Business 
 

11ICP Update 
 

The 11th International Colloquium on Paratuberculosis 2012 
 
Cosmopolitan Sydney is Australia’s largest and most exciting city, the perfect destination for 
a colloquium as significant as this. Sydney is one of the world’s most beautiful cities, known 
for its famous harbour, beaches and national parks and boasts a stunning location, 
temperate climate, world-leading facilities and infrastructure, a robust economy and friendly 
locals. Sydney is simply unforgettable. 
 
Over 200 abstracts have been received which promises an innovative and exciting 
program... 
  
The Scientific Program highlights Include:  

- 3rd ParaTB Forum (by invitation) 
- Diagnostics and detection of MAP 
- Host response and immunology 
- Control Programs 
- Pathogenomics 
-  Mycobacterial diseases of wildlife  
- Genotyping and MAP diversity 
- Industry forum 
- Epidemiology 
- Public Health and MAP in the environment 
- International initiatives 
- Synopsis and future directions 

  
There are plenty of opportunities to catch up with old friends and meet new ones whilst 
enjoying the beauty of Sydney and it’s surrounds during a Welcome reception, Harbour 
cruise, Taronga Zoo excursion and the highlight Colloquium dinner. 
   
Register before 1 December 2011, to receive the discounted Early Bird registration rates. 
   
We are delighted to announce the following speakers; 
   

- Douwe Bakker, Central Veterinary Institute, The Netherlands 
- John Bannantine, National Animal Disease Centre, USA 
- Marcel Behr, McGill University, Canada 
- Jeroen de Buck, University of Calgary, Canada 
- Lorna Citer, Animal Health Australia 
- Mike Collins, University of Wisconsin, USA 
- Ian Gardner, University of Prince Edward Island, Canada 
- Jayne Hope, Institute for Animal Health, UK 
- Vivek Kapur, The Pennsylvania State University, USA 
- David Kennedy, Ausvet Animal Health Services, Australia 
- Ad Koets, Utrecht University, The Netherlands 
- Polychronis Kostoulas, University of Thessaly, Greece 
- Kaylene Larking, Beef + Lamb New Zealand 
- Eiichi Momotani, National Institute of Animal Health, Japan 
- Søren Nielsen, University of Copenhagen, Denmark 
- Ingrid Olsen, National Veterinary Institute, Norway 
- Evan Sergeant, Ausvet Animal Health Services, Australia 
- Srinand Srivatsan, University of Minnesota, USA 
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- Karen Stevenson, Moredun Research Institute, Scotland 
 
  
Contact Us: 
  
ICP2012 Secretariat 
PO Box 1179, Crows Nest NSW 1585, Australia 
P:  +612 9436 0232 
F:  +612 9436 4462 
E:  icp2012@conceptevents.com.au 
W: www.icp2012.com.au 
 

JDIP Student Travel Scholarship 
 
A funding opportunity from the Johne's Disease Integrated Program (JDIP) of the United 

States.  

Scholarships will be available to postdoctoral and graduate students who submit abstracts to 

the 11th ICP meeting. The scholarship provides student registration fees for the meeting and 

$1,000 USD toward travel expenses. Selection of scholarship recipient will be based on 

potential for future contributions to the field, and scientific merit of a submitted abstract. Up to 

eight (8) scholarships will be awarded. 
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2. Short Scientific Reports  
 

Johne’s Disease: Passive MAP shedding in Dairy Cattle 
 

R. H. Whitlock, TL Fyock, M. Fecteau, RW Sweeney 

School of Veterinary Medicine, University of Pennsylvania, Kennett Square, PA, USA 

Passive MAP shedding, defined as the identification of MAP in feces from cows that are not 

infective (i.e. not "actively" shedding the organism, has been a recognized biological 

phenomenon for over 20 yrs (Sweeney, 1992). Few reports exist concerning the frequency of 

fecal culture positive samples or culture positive cows as passive shedders. However a 

recent report documented that 9/9 (100%) of yearling steers grazing MAP contaminated 

pasture grass fit the criterion as passive MAP shedders (Fecteau, 2010). The purpose of this 

report is to initiate scientific exchanges concerning the importance and recognition that 

passive MAP shedding in cattle is an important biological phenomenon. Over the years a 

positive fecal culture has been accepted as the Gold Standard diagnostic test for Johne’s 

disease in cattle and in other species. Many investigators consider the specificity of fecal 

culture to be 100% (Buergelt, 1977, Chiodini, 1984, Sockett, 1992) or near unity (Kostoulos, 

2006).  

The USA National Academy of Sciences reported, “fecal culture by itself has been 

erroneously regarded as a gold-standard procedure for determining an animal’s infection 

status. Although the specificity of fecal culture is high, it is not absolute because of the 

potential for pass-through of orally ingested organisms by uninfected cattle (Sweeney-1992) 

and because of laboratory errors, such as sample misidentification or cross-contamination.” 

(The National Academy of Sciences report on Johne’s disease, page 48) 

A special study on the consensus recommendations on diagnostic testing of 

paratuberculosis in cattle reported the specificity of bacterial culture for JD in cattle to be 99.9 

+/- 0.1% (Collins, 2006).  More recent reviews of JD diagnostic tests suggest 98% specificity 

to be more realistic allowing for the occasional false positive (Norten, 2010).  

Few reports discuss the issue of passive shedding, nor the frequency of passive 

shedding. Positive fecal cultures for MAP have been reported as ‘pass-through” shedding in 

MAP orally dosed neo-natal calves, (Sweeney, 2006, Van Roermund, 2007 Stabel, 2009). 

For this discussion, the focus is on pass-through MAP shedding by adult cattle where 

adequate concentrations of MAP may be present in the environment, as from a “Super-

shedder” to result is passive shedding by herd-mates. One early report did document the 

technical feasibility of passive shedding in adult cattle after oral dosing variable volumes 

(0.14 ml/kg to 2.2 ml/kg bw) of manure obtained from a cow with clinical JD (Sweeney-1992). 

Each dose resulted in passive shedding for 3-6 days, with the peak shedding level 

proportional to the dose administered. Based on the doses administered, a few ml of manure 

from a super-shedder cow would easily result in passive shedding.  

The current report is based on a prospective longitudinal study of three dairy herds in 

the Northeastern USA (Pradhan, 2008). Semi-annual whole herd fecal cultures were 

completed on more than 560 adult cows for four plus years of the study. Passive shedders 

were defined as cows with low to moderate numbers of MAP on the surface of HEY culture 

tubes with at least two subsequent negative fecal cultures, ELISA negative or no MAP in 

tissues at slaughter. Fecal and tissue samples (ileum, IC valve, and 2 ileo-cecal lnn) from 

selected cows followed to slaughter and tissues and fecal samples were cultured to 
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determine the extent of MAP tissue infection, so as to determine whether a cow was a 

passive shedder or an active shedder. Approximately 30% (360 cows) of the adult cattle in 

the three herds were followed to slaughter to collect tissues. 

Results to date suggest more than 30% of the culture positive cows (95 cows) would 

be classified as passive shedders. Based on this observation, other investigators should 

evaluate their culture results to consider passive shedding as a more common event than 

previously appreciated. For those investigators developing mathematical models of Johne’s 

disease, the commonly accepted specificity of fecal culture being close to 99%, perhaps we 

need to critically review other data and reassess the true positive predictive value of fecal 

culture which may be as low as 60% in some herds. 

 

Your comments and input are welcome concerning this topic. Please send comments by E-

mail to Robert Whitlock at rhw@vet.upenn.edu 

If feasible, we will prepare a summary response for the next IAP newsletter.  
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Concordance between Mycobacterium avium subsp. paratuberculosis 
ELISA results in paired sera and milk of dairy goats 

 
E. Aggelidou, P. Kostoulas, L. Leontides 

Department of Epidemiology, Biostatistics and Animal Health Economics, University of Thessaly, 

Karditsa, Greece 

We estimated the concordance between Mycobacterium avium subsp. 

paratuberculosis (MAP) ELISA results in paired sera and milk samples obtained from Greek 

dairy goats four consecutive times: at kidding, 2 and 4 months later and at the end of their 7-

month-long lactation period (Nielsen et al., 2002). All samples were from the animals (n=225) 

of a dairy goat flock with a history of clinical paratuberculosis and were tested with a 

commercial ELISA kit (Pourquierâ ELISA Paratuberculosis). For each lactation stage, results 

were grouped in two separate two-by-two tables, one using the recommended cut-offs (S/P 

ratio of 0.45 for sera and 0.2 for milk) and one using cut-offs at 50% (Kostoulas et al., 2006) 

of those recommended by the manufacturer and were evaluated for significance by Mc 

Nemar’s χ2 test for symmetry. Additionally, for each stage of lactation, we estimated the 

concordance correlation coefficients (rccc) between the S/P ratios of the paired sera and milk 

samples. Only for the samples obtained in late lactation there was significant difference 

between the proportion of positive sera and milk at either cut-off (Mc Nemar’s χ2=12, 

p=0.0005 and χ2  =7.14, p=0.0129 for manufacturer-recommended and 50% reduced cut-

offs, respectively).  At late lactation the proportion of positive milk samples was higher. The 

rCCC’s were high in early (rccc=0.887), mid (rccc=0.805) and late (rccc=0.892) lactation but were 

low-to-moderate at kidding (rccc=0.409).  In conclusion, ELISA testing of milk/colostrum 

samples may be as accurate as serological testing for the detection of MAP antibodies.  

Furthermore, at late lactation milk testing may outperform serological testing.  

 

References 

Kostoulas P, Leontides L, Enøe C, Billinis C, Florou M, Sofia M, 2006. Bayesian estimation 

of sensitivity and specificity of serum ELISA and faecal culture for diagnosis of 

paratuberculosis in Greek dairy sheep and goats. Prev Vet Med. 76:56-73. 

Nielsen SS, Enevoldsen C, Gröhn YT, 2002. The Mycobacterium avium subsp. 

paratuberculosis ELISA response by parity and stage of lactation. Prev Vet Med. 54:1-

10. 

  



The Paratuberculosis Newsletter – September 2011 Recent publications 

 41 

3. List of Recent Publications 
 

Adams LG, Khare S, Lawhon SD, Rossetti CA, Lewin HA, Lipton MS, Turse JE, Wylie DC, 

Bai Y, Drake KL. Enhancing the role of veterinary vaccines reducing zoonotic diseases 

of humans: Linking systems biology with vaccine development. Vaccine. 2011 Jun 7. 

[Epub ahead of print]  

Adams LG, Khare S, Lawhon SD, Rossetti CA, Lewin HA, Lipton MS, Turse JE, Wylie DC, 

Bai Y, Drake KL. Multi-comparative systems biology analysis reveals time-course 

biosignatures of in vivo bovine pathway responses to B. melitensis, S. enterica 

Typhimurium and M. avium paratuberculosis. BMC Proc. Suppl 4:S6.  

Alharbi KB, Al-Swailem A, Al-Dubaib MA, Al-Yamani E, Al-Naeem A, Shehata M, Hashad 

ME, Albusadah KA, Mahmoud OM. Pathology and molecular diagnosis of 

paratuberculosis of camels. Trop Anim Health Prod. 2011 Jun 4. [Epub ahead of print]  

Barry C, Corbett D, Bakker D, Andersen P, McNair J, Strain S. The effect of Mycobacterium 

avium Complex infections on routine Mycobacterium bovis diagnostic tests. Vet Med 

Int. 2011: 145092.  

Beasley L, Truyers IG, Mellor DJ, Norquay R, Duthie S, Ellis KA. Prevalence of Johne's 

disease among cattle in Orkney. Vet Rec. 169:50.  

Begg DJ, de Silva K, Carter N, Plain KM, Purdie A, Whittington RJ. Does a Th1 over Th2 

dominancy really exist in the early stages of Mycobacterium avium subspecies 

paratuberculosis infections? Immunobiology. 216:840-6.  

Borrmann E, Möbius P, Diller R, Köhler H. Divergent cytokine responses of macrophages to 

Mycobacterium avium subsp. paratuberculosis strains of Types II and III in a 

standardized in vitro model. Vet Microbiol. 152: 101-11.  

Boulais C, Wacker R, Augustin JC, Hedi Ben Cheikh M, Peladan F. Modeling the occurrence 

of Mycobacterium avium subsp. paratuberculosis in bulk raw milk and the impact of 

management options for exposure mitigation. J Food Prot. 74:1126-36.  

Campos N, Magro F, Castro AR, Cabral J, Rodrigues P, Silva R, Appelberg R, Rodrigues S, 

Lopes S, Macedo G, Sarmento A. Macrophages from IBD patients exhibit defective 

tumour necrosis factor-α secretion but otherwise normal or augmented pro-

inflammatory responses to infection. Immunobiology. 216:961-70.  

Carslake D, Grant W, Green LE, Cave J, Greaves J, Keeling M, McEldowney J, 

Weldegebriel H, Medley GF. Endemic cattle diseases: comparative epidemiology and 

governance. Philos Trans R Soc Lond B Biol Sci. 366:1975-86.  

Casey JL, Sanalla AM, Tamvakis D, Thalmann C, Carroll EL, Parisi K, Coley AM, Stewart 

DJ, Vaughan JA, Michalski WP, Luke R, Foley M. Peptides specific for Mycobacterium 

avium subspecies paratuberculosis infection: diagnostic potential. Protein Eng Des Sel. 

24:589-96.  

Castellanos E, Juan LD, Domínguez L, Aranaz A. Progress in molecular typing of 

Mycobacterium avium subspecies paratuberculosis. Res Vet Sci. 2011 Jun 16. [Epub 

ahead of print]  

Click RE. A 60-day probiotic protocol with Dietzia subsp. C79793-74 prevents development 

of Johne's disease parameters after in utero and/or neonatal MAP infection. Virulence. 

2.  

Cossu A, Rosu V, Paccagnini D, Cossu D, Pacifico A, Sechi LA. MAP3738c and MptD are 

specific tags of Mycobacterium avium subsp. paratuberculosis infection in type I 

diabetes mellitus. Clin Immunol. 2011 May 14. [Epub ahead of print]  



The Paratuberculosis Newsletter – September 2011 Recent publications 

 42 

Delgado F, Aguilar D, Garbaccio S, Francinelli G, Hernández-Pando R, Romano MI. 

Detection of Mycobacterium avium subsp. paratuberculosis by a direct in situ PCR 

method. Vet Med Int. 2011: 267102.  

Eisenberg S, Nielen M, Hoeboer J, Bouman M, Heederik D, Koets A. Mycobacterium avium 

subspecies paratuberculosis in bioaerosols after depopulation and cleaning of two 

cattle barns. Vet Rec. 168:587.  

Fecteau ME, Whitlock RH, Fyock TL, McAdams SC, Boston RC, Sweeney RW. Antimicrobial 

activity of gallium nitrate against Mycobacterium avium subsp. paratuberculosis in 

neonatal calves. J Vet Intern Med. [Epub ahead of print]  

Fernández-Silva JA, Abdulmawjood A, Bülte M. Diagnosis and molecular characterization of 

Mycobacterium avium subsp. paratuberculosis from dairy cows in Colombia. Vet Med 

Int. 2011:352561.  

Gardner IA, Nielsen SS, Whittington RJ, Collins MT, Bakker D, Harris B, Sreevatsan S, 

Lombard JE, Sweeney R, Smith DR, Gavalchin J, Eda S. Consensus-based reporting 

standards for diagnostic test accuracy studies for paratuberculosis in ruminants. Prev 

Vet Med. 101:18-34.  

Glubb DM, Gearry RB, Barclay ML, Roberts RL, Pearson J, Keenan JI, McKenzie J, Bentley 

RW. NOD2 and ATG16L1 polymorphisms affect monocyte responses in Crohn's 

disease. World J Gastroenterol. 17:2829-37.  

Irschick EU, Philipp S, Shahram F, Schirmer M, Sedigh M, Ziaee N, Gassner C, Schennach 

H, Meyer M, Larcher C, Herold M, Schoenitzer D, Fuchs D, Schoenbauer M, Maass M, 

Huemer HP, Davatchi F. Investigation of bacterial and viral agents and immune status 

in Behcet's disease patients from Iran. Int J Rheum Dis. 14:298-310.  

Jolly A, Colavecchia SB, Fernández B, Fernández E, Mundo SL. Antibodies induced by 

lipoarabinomannan in bovines: Characterization and effects on the interaction between 

Mycobacterium avium subsp. paratuberculosis and macrophages in vitro. Vet Med Int. 

2011:258479.  

Juste RA. Current strategies for eradication of paratuberculosis and issues in public health. 

Vet Immunol Immunopathol. 2011 Jun 6. [Epub ahead of print]  

Kudahl AB, Nielsen SS, Ostergaard S. Strategies for time of culling in control of 

paratuberculosis in dairy herds. J Dairy Sci. 94:3824-34.  

Kuenstner JT. Mycobacterium avium paratuberculosis and the etiology of Crohn's disease: 

Controversy resolution requires the patient perspective, not the clinician perspective. 

Can J Gastroenterol. 25:297-8; author reply 298.  

Lybeck KR, Storset AK, Djønne B, Valheim M, Olsen I. Faecal shedding detected earlier than 

immune responses in goats naturally infected with Mycobacterium avium subsp. 

paratuberculosis. Res Vet Sci. 91:32-9.  

Mackintosh CG, Clark RG, Tolentino B, de Lisle GW, Liggett S, Griffin JF. Immunological and 

pathological responses of red deer resistant or susceptible genotypes, to experimental 

challenge with Mycobacterium avium subsp. paratuberculosis. Vet Immunol 

Immunopathol. 143:131-42.  

Marteau P, Chaput U. Bacteria as trigger for chronic gastrointestinal disorders. Dig Dis. 

29:166-71.  

Mikkelsen H, Aagaard C, Nielsen SS, Jungersen G. Novel antigens for detection of cell 

mediated immune responses to Mycobacterium avium subsp. paratuberculosis 

infection in cattle. Vet Immunol Immunopathol. 143:46-54.  

Mikkelsen H, Aagaard C, Nielsen SS, Jungersen G. Review of Mycobacterium avium subsp. 

paratuberculosis antigen candidates with diagnostic potential. Vet Microbiol. 152:1-20.  



The Paratuberculosis Newsletter – September 2011 Recent publications 

 43 

Münster P, Völkel I, Wemheuer W, Petschenka J, Wemheuer W, Steinbrunn C, Campe A, 

Schulz-Schaeffer WJ, Kreienbrock L, Czerny CP. Detection of Mycobacterium avium 

ssp. paratuberculosis in ileocaecal lymph nodes collected from elderly slaughter cows 

using a semi-nested IS900 polymerase chain reaction. Vet Microbiol. 2011 Jul 2. [Epub 

ahead of print]  

Nguyen TK, Wieland W, Santema W, Hoeboer J, van Eden W, Rutten V, Koets A, Van Rhijn 

I. Immune response of cattle immunized with a conjugate of the glycolipid glucose 

monomycolate and protein. Vet Immunol Immunopathol. 142:265-70.  

Nielsen SS, Weber MF, Kudahl AB, Marce C, Toft N. Stochastic models to simulate 

paratuberculosis in dairy herds. Rev sci tech Off int Epiz. 30:615-625. 

O'Shea BJ. The Johne's paradigm: From detection to management to treatment. Virulence. 

2.   

O'Shea B, Khare S, Klein P, Roussel A, Adams LG, Ficht TA, Rice-Ficht AC. Amplified 

fragment length polymorphism reveals specific epigenetic distinctions between 

Mycobacterium avium subspecies paratuberculosis isolates of various isolation types. J 

Clin Microbiol. 49:2222-9.  

Pant SD, Verschoor CP, Schenkel FS, You Q, Kelton DF, Karrow NA. Bovine PGLYRP1 

polymorphisms and their association with resistance to Mycobacterium avium ssp. 

paratuberculosis. Anim Genet. 42:354-60.  

Park KT, Allen AJ, Bannantine JP, Seo KS, Hamilton MJ, Abdellrazeq GS, Rihan HM, Grimm 

A, Davis WC. Evaluation of two mutants of Mycobacterium avium subsp. 

paratuberculosis as candidates for a live attenuated vaccine for Johne's disease. 

Vaccine. 29:4709-19.  

Patel A, Shah N. Mycobacterium avium subsp paratuberculosis-incidences in milk and milk 

products, their isolation, enumeration, characterization, and role in human health. J 

Microbiol Immunol Infect. 2011 May 25. [Epub ahead of print]  

Plain KM, de Silva K, Earl J, Begg DJ, Purdie AC, Whittington RJ. Indoleamine 2,3-

dioxygenase (IDO), tryptophan catabolism and Mycobacterium avium subspecies 

paratuberculosis: a model for chronic mycobacterial infections. Infect Immun. 2011 Jul 

5. [Epub ahead of print]  

Plattner BL, Hostetter JM. Comparative gamma delta T cell immunology: a focus on 

mycobacterial disease in cattle. Vet Med Int. 2011:214384.  

Pozzato N, Capello K, Comin A, Toft N, Nielsen SS, Vicenzoni G, Arrigoni N. Prevalence of 

paratuberculosis infection in dairy cattle in Northern Italy. Prev Vet Med. 2011 Jul 30. 

[Epub ahead of print]  

Pribylova R, Lamka J, Kopecna M, Trcka I, Moravkova M, Pavlik I. Mycobacterial screening 

of Czech Red Deer (Cervus elaphus) populations in overwintering sites, 2004-2006. J 

Wildl Dis. 47:780-3.  

Raizman EA, Habteselassie MY, Wu CC, Lin TL, Negron M, Turco RF. Leaching of 

Mycobacterium avium subsp paratuberculosis in soil under in vitro conditions. Vet Med 

Int. 2011:506239.  

Ruiz-Larrañaga O, Manzano C, Iriondo M, Garrido JM, Molina E, Vazquez P, Juste RA, 

Estonba A. Genetic variation of toll-like receptor genes and infection by Mycobacterium 

avium ssp. paratuberculosis in Holstein-Friesian cattle. J Dairy Sci. 94:3635-41.  

Salgado D, Torres JA, Welti-Chanes J, Velazquez G. Effect of input data variability on 

estimations of the equivalent constant temperature time for microbial inactivation by 

HTST and retort thermal processing. J Food Sci. 2011 Jul 5. [Epub ahead of print]  



The Paratuberculosis Newsletter – September 2011 Recent publications 

 44 

Salgado M, Manning EJ, Monti G, Bölske G, Söderlund R, Ruiz M, Paredes E, Leiva S, Van 

Kruningen H, Kruze J. European hares in Chile: A different Lagomorph reservoir for 

Mycobacterium avium subsp. paratuberculosis? J Wildl Dis. 47:734-8.  

Shu D, Subharat S, Wedlock DN, Luo D, de Lisle GW, Buddle BM. Diverse cytokine profile 

from mesenteric lymph node cells of cull cows severely affected with Johne's disease. 

Clin Vaccine Immunol. 2011 Jul 27. [Epub ahead of print]  

Singh AV, Singh SV, Singh PK, Sohal JS, Singh MK. High prevalence of Mycobacterium 

avium subspecies paratuberculosis ('Indian bison type') in animal attendants suffering 

from gastrointestinal complaints who work with goat herds endemic for Johne's disease 

in India. Int J Infect Dis. 2011 Jun 22. [Epub ahead  of print]  

Smith RL, Schukken YH, Pradhan AK, Smith JM, Whitlock RH, Van Kessel JS, Wolfgang 

DR, Grohn YT. Environmental contamination with Mycobacterium avium subsp. 

paratuberculosis in endemically infected dairy herds. Prev Vet Med. 2011 Jul 18. [Epub 

ahead of print]  

Souza GS, Rodrigues AB, Gioffré A, Romano MI, Carvalho EC, Ventura TL, Lasunskaia EB. 

Apa antigen of Mycobacterium avium subsp. paratuberculosis as a target for species-

specific immunodetection of the bacteria in infected tissues of cattle with 

paratuberculosis. Vet Immunol Immunopathol. 143:75-82.  

Stabel JR, Bannantine JP, Eda S, Robbe-Austerman S. Induction of B Cell responses upon 

experimental infection of neonatal calves with Mycobacterium avium subsp. 

paratuberculosis. Clin Vaccine Immunol. 18:1139-49.   

Verschoor CP, Pant SD, You Q, Schenkel FS, Kelton DF, Karrow NA. Single Nucleotide 

Polymorphisms alter the promoter activity of bovine MIF. Anim Biotechnol. 22:143-50.  

Wagner J, Sim W, Bishop RF, Catto-Smith AG, Cameron DJ, Kirkwood CD. Mycobacterium 

avium subspecies paratuberculosis in children with early-onset crohn's disease: A 

longitudinal follow-up study. Inflamm Bowel Dis. 17:1825-6.  

Wenink MH, Santegoets KC, Butcher J, van Bon L, Lamers-Karnebeek FG, van den Berg 

WB, van Riel PL, McInnes IB, Radstake TR. Impaired dendritic cell proinflammatory 

cytokine production in psoriatic arthritis. Arthritis Rheum. 2011 Aug 2. [Epub ahead of 

print]  

Wynne JW, Bull TJ, Seemann T, Bulach DM, Wagner J, Kirkwood CD, Michalski WP. 

Exploring the zoonotic potential of Mycobacterium avium subspecies paratuberculosis 

through comparative genomics. PLoS One. 6:e22171.  

Zanella R, Whitlock RH, Neibergs HL. Refinement of genetic regions associated with 

Mycobacterium avium subspecies paratuberculosis tissue infection and tolerance to 

Johne's disease. J Dairy Sci. 94:4230-6.  

Zhong L, Taylor D, Begg DJ, Whittington RJ. Biomarker discovery for ovine paratuberculosis 

(Johne's disease) by proteomic serum profiling. Comp Immunol Microbiol Infect Dis. 

34:315-26. 


