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Why strain identification? 

• Epidemiological investigations? 

– Origin of the infection within a highly globalised industry 

– Risk of transmission from non poultry avian species 

• Development of prevention strategies? 

• Regulatory and registration bodies → vaccine 
companies 



The ideal test 

• Reliable 

• Reproducible 

• Rapid 

• Inexpensive 

• Easily interpreted 

• Amenable to conventional diagnostic 
laboratories 

• Applicable for all countries 

 



Methods 

• Methods that require isolation and growing of 
the organism 

• PCR based methods 
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Methods 

• RFLP of genomic DNA 

• ts phenotype (for ts vaccines only) 

• AFLP 

• PCR based techniques 
– RAPD 

– SSCP 

– HRM 

– Targeted sequencing including MLST 

• Whole genome sequencing 

 



RAPD 



Target for PCR based techniques 

• Should vary between strains 

• Should not vary after passage, etc 

• Should have conserved flanking regions 

• Should not have homologue in other 
mycoplasma species or bacteria 



Direct sequencing 



Size difference after PCR 
MS 



Size difference after PCR 
MG 



SSCP 



HRM curve analysis 







MG PCR-HRM curve analysis 



Ts-11 against field strains 



Consistency after passage in vivo 



Challenges 

1. Lack of universally accepted test for MG and MS 



Primer Oligonucleotides Sequence (5’-3’) PCR product size range (bp) Reference 

ts-11-F GTTTGGAGTTGGTGTATAGTTAG 226-352 (Ghorashi et al., 2010) 

ts-11-R TCTTCTTCGAAAACAAAAGG     

        

pvpA-F GAAAATGTTGAAGCCACT 374-695 (Jiang et al., 2009) 

pvpA-R GGATTATTTGGTGTTGGA     

        

IGSR-F GTAGGGCCGGTGATTGGAGTTA 811-815 (Raviv et al., 2007) 

IGSR-R CCCGTAGCATTTCGCAGGTTTG     

        

gapA-3F TTCTAGCGCTTTAGCCCTAAACCC 332 (Ferguson et al., 2005) 

gapA-4R CTTGTGGAACAGCAACGTATTCGC     

        

mgc2-1F GCTTTGTGTTCTCGGGTGCTA 791-857 (Ferguson et al., 2005) 

mgc2-1R CGGTGGAAAACCAGCTCTTG     



Differentiation power of different 
targets 





MLST - Cizelj et al (2015) 



MLST - Dijkman et al (2016) 

  Nucleotide sequences   Aminoacid sequences       

Gene 

Target 

sizea 
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allelesf 

  

Target 

size 

Single 

variantsg Proportionh 

Parsim 

informative 

sitesi Proportionj 

No. of 

allelesk dNl dSm 

dN/

dSn 

uvrA 391 20 5.1% 17 4.4% 23   130 4 3.1% 3 2.3% 5 0.589 3.352 0.176 

ruvB 429 27 6.3% 17 4.0% 27   142 11 7.8% 7 4.9% 15 0.801 1.048 0.764 

nanA 524 42 8.0% 33 6.3% 35   174 20 11.5% 14 8.1% 27 1.974 3.017 0.654 

ugpA 470 45 9.6% 30 6.4% 40   156 14 9.0% 6 3.9% 12 0.304 7.233 0.042 

lepA 304 18 5.9% 11 3.6% 18   101 6 5.9% 3 3.0% 7 0.123 1.206 0.102 

vlhA 279-381 64 16.8%-22.9% 37 9.7%-13.3% 50   93-127 39 30.7%-41.9% 21 16.5%-22.6% 47 5.876 2.355 2.495 

ST 2118 152 7.2% 108 5.1% 76   703 55 7.8% 33 4.7% 55 8.771 10.371 0.846 



Challenges 

1. Lack of universally accepted test for MG and MS 

2. Variations in targeted  nucleotides 
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Challenges 

1. Lack of universally accepted test for MG and MS 

2. Variations in targeted nucleotides 

3. Usefulness of the test depending on geographical location 





Challenges 

1. Lack of universally accepted test for MG and MS 

2. Variations in targeted  nucleotides 

3. Usefulness of the test depending on geographical location 

4. Required equipment and reagents do not exist in all laboratories 

5. Current techniques are not necessarily related to virulence or tissue 
tropism 

6. DIVA doesn’t detect reversion to virulence? 







PCR-HRM for determination of ts 
phenotype 



Obg HRM and agarose gel based MAMA 
(Kreizinger et al 2015) 



Probe based technique using obg gene 



A new DIVA test target 



Nobilis MS live (MSD) 



Challenges 

1. Lack of universally accepted test for MG and MS 

2. Variations in targeted  nucleotides 

3. Usefulness of the test depending on geographical location 

4. Required equipment and reagents do not exist in all laboratories 

5. Current techniques are not necessarily related to virulence or tissue 
tropism 

6. DIVA doesn’t detect reversion to virulence? 

7. Current techniques are not be suitable for all vaccines 



Future 

 

 

 

 



Why DIVA? 

• Are other avian vaccines (eg ILTV, IBV) subjected to the same 
level of scrutiny? 

• Is there any evidence that mycoplasma vaccines failed to 
provide protective immunity against field challenge – if 
vaccination is done “by the book” and applied to mycoplasma 
free flocks? 

• Are we expecting too much from mycoplasma vaccines? Is 
there a “perfect vaccine”? 

• Should we be concerned if a field strain is detected in a 
“single” bird or flock? 
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