A novel NIRS-based approach
to chytrid (Batrachochytrium
dendrobatidis) detection in
the toad Anaxyrus fowleri
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Detection of Bd zoospores in amphibian skin

Bd infection is determined either by:
> histology (Berger et al., 1999)
» quantitative polymerase-chain reaction (QPCR) (Annis et al., 2004).

Post-mortem sampling



New method for chytrid detection:
Near Infrared Reflectance Spectroscopy (NIRS)

> Bd affects the stratum corneum in post-metamorphic amphibians
e Alterations in the hydration of the keratin layers are signatures of Bd
infection

> NIRS has been shown to distinguish organized bound water in the
lipid phase, the primary and secondary hydration layers of keratin,
and water in bulk in the stratum corneum layer of skin (Martin, 1994)

Hypothesis: these factors differ in infected and non-
Infected individuals, and thus could create
distinguishably different NIRS spectra of

amphibian skin.




» Collected
11 locations in

> QPCR analysis for Bd

e Swabs were analyzed using
the San Diego Amphibian Disease




Bd distribution in Fowler’s toads

Percentage of adults
infected with Bd
0.000

» Bd was detected at 7 of 11 study sites However,
» the percentage of toads infected per site was very low, and

» the quantity of Bd detected on positive individuals using
gPCR was low—thresh hold of detection.

* Only two animals exhibited strong Bd load for spectral profiling
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Fowler's Toad Spectra
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»But how can we determine whether these characteristics of interest

are significant and the result of the presence of chytrid infection?




Chemometrics:
The statistics of chemical spectra

> Computer program Grams/Ale

» Building a calibration model

e A group of samples which that display the
maximum variability of the character of interest

e Principal component regression (PCR)

> Validation
e “leave one out’ cross validation

> Prediction of future unknowns

To test validity of this process, we first compared
different species to Fowler’s toads



Averaged spectra from multiple species
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These spectra look different from the fowler’s toad spectra,
but are there significant statistical differences?



Calibration model prediction results
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Chemical differences in skin properties go beyond water and color.
Processed from spectral data between 800nm-2300nm
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Male vs. Female Fowler’'s Toads
Prediction results

Prediction Results | Female Library Male Library

Female
Unknowns (n=47)

Male
Unknowns (n=96)

> Discrimination could be due to:

e Differences in chemical make-ups of stratum
corneum, i.e., fat ratio or protein composition

e Differences in internal structures, i.e., ovarian
tissue



> More positives
Infected individ

> Why were infection leve
Do Fowler’s toads have re







> Creating
Leopard
Gopher frog

> Testing further the apg
system
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