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Is Mycoplasma agassizii killing 
desert tortoises?
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Goals of the Project

• Develop methods for characterizing immune 
system health of the desert tortoise

• Develop desert tortoise-specific immunological 
reagents, including a new polyclonal ELISA and 
Western blot for measuring the antibody 
response to M. agassizii

• Use these new techniques to analyze blood 
collected from desert tortoises across their 
Mojave desert range
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Natural Antibodies to M. agassizii Complicate 
the Interpretation of ELISA Results 
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Comparison of Monoclonal and Polyclonal ELISA 
Methods
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High Levels of Natural Antibodies to M. 
agassizii Lead to a High False Positive Rate

28% of the tortoises in this study would have been have been 
incorrectly identified as M. agassizii positive and euthanized 
under the old management strategy
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What Are the Implications of Our Findings 
for Desert Tortoise Management?

• ELISA cannot be used to unequivocally 
differentiate tortoises that have been exposed to 
M. agassizii from non-infected tortoises

• Western blot can better identify tortoises that 
have been exposed to M. agassizii and have 
made an adaptive immune response

• Neither ELISA nor Western blot can determine 
whether a tortoise is presently infected with M. 
agassizii
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Laboratory Infection Study

• Six healthy male and female desert tortoises 
were inoculated intranasally with 3.5 X 108

cells of the PS6 strain of M. agassizii
• Subcarapacial blood and nasal lavage fluid 

was collected periodically over the next year
• Plasma was analyzed for antibodies to M. 

agassizii by ELISA and Western blot
• Nasal lavage fluid was analyzed for M. 

agassizii DNA by quantitative polymerase 
chain reaction (qPCR)
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FUTURE WORK

• It is clearly important to know how many desert 
tortoises in the Mojave desert harbor M. 
agassizii (or other URTD pathogens such as P. 
testudinis) in their upper respiratory tracts (e.g., 
colonization rate), and how many of these 
animals have serconverted following infection 
(e.g., infection rate).

• This information can only be gleaned from 
microbiological studies that identify the 
pathogens or their DNA in samples obtained 
from the upper respiratory tract of wild caught 
desert tortoises.
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Immunity and Disease across MojaveImmunity and Disease across Mojave

• NAb (natural antibody) titers of tortoises (ELISA of W. 

blot-negative tortoises)

• Induced antibody response (W. blot positive/negative)

• positive = past exposure to Mycoplasma agassizii

(Mycoplasma spp)

• across range/southern NV
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Natural Antibody: 
Quartile Map

Natural Antibody: 
Quartile Map

• NAb titers are lower 

in CA genetic cluster

• No difference 

between NAb: “Las 

Vegas” and “N. 

Mojave”
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Natural Antibody of Tortoises in LSTSNatural Antibody of Tortoises in LSTS

• Nab profile of LSTS population

• resembles that of the CA cluster (not different   

p > 0.5)

• Neither resembles that of the Las Vegas nor N. 

Mojave cluster (different: p = 0.006 and  p = 0.001)
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Implications: Range-wide Variation in NAbImplications: Range-wide Variation in NAb

• Management policies
• measure NAb: Las Vegas and N. Mojave subpopulations!

• Possible variation in other immune parameters?

• Possible variation in disease dynamics?
• endemism in subpopulations of tortoises (different NAb 

signatures)?
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Mycoplasma exposure: 
Western blot

Mycoplasma exposure: 
Western blot

•More positive W. blots 

in Las Vegas and N. 

Mojave than in CA 

population     (p < 0.001)
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Exposure to 
Mycoplasma: 
Southern NV

Exposure to 
Mycoplasma: 
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•Western blot-positive 

tortoises:

•5/25 URTD

•3/25 exudate

•Western blot-negative 

tortoises:

•9/128 URTD

•4/128 exudate

•Western blot-positive 

tortoises:

•5/25 URTD

•3/25 exudate

•Western blot-negative 

tortoises:

•9/128 URTD

•4/128 exudate

2005-UNR-567, year 2 of 2 progress report, page 20



General PatternsGeneral Patterns

•Positive relationship between URTD and 

W. blot (p = 0.025)

•Symptoms not diagnostic of pos. W. blot

•Both NAb titers and exposure to M. 

agassizii are greater in the Las Vegas 

and N. Mojave populations
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Research Recommendations: Respiratory 
Disease in Desert Tortoise

Research Recommendations: Respiratory 
Disease in Desert Tortoise

•Tortoise immunology
•efficacy of natural/induced Ab

•other immune mechanisms

•interaction with habitat/climate/season

•Microbiology:
•diversity of strains/spp of Mycoplasma/other 

pathogens

•evolution of increased/decreased virulence

•Variation across Mojave
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ELISA (polyclonal) vs. Western blot
Las Vegas Cluster

ELISA (polyclonal) vs. Western blot
Las Vegas Cluster
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Exposure to M. agassiziiExposure to M. agassizii

•Number Western-blot positive by genetic population •Number Western-blot positive by genetic population 
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HypothesesHypotheses

•Both NAb titers and exposure to M. agassizii are 

greater in the Las Vegas and N. Mojave populations

IF NAb are protective:

1. variability of NAb creates “reservoirs”

2. increased, variable resistance allows evolution of 

strains of moderate virulence

Co-occurrence incidental:

3. incidental & both affected by similar mechanisms

4. incidental & both affected by different mechanisms
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