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Bosma Arhinia Microphthalmia Syndrome (BAMS) Study

Background:

Bosma Arhinia Microphthalmia Syndrome (BAMS) is defined by a triad:

* Arhinia (absent nose)

 Anterior eye defects — Microphthalmia, Cataracts, Coloboma (iris)
« Hypogonadotropic Hypogonadism — GnRH Deficiency

90% of cases involve a SMCHD1 mutation

Dataset:

-

Background: S

« Chlorpyrifos is an organophosphate Insecticide and
Acetylcholinesterase (AChE) inhibitor

 |tis banned from use by the EPA in 2021 (EPA-HQ-OPP-
2021-0523-001)

ChemService INC. CAT# 2921-88-2

Goal: Test Efficacy of SHIRPA to detect neurobehavioral deficits
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Homo Mutant

And so much more...

Fig.1. Inhibition of acetylcholinesterase by the
pesticide chlorpyrifos.

Dataset:
Mice were dosed with CPF (5 mg/kq)
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Racakova 2006

L141F*Smchd1 (Arhinia) Mouse line was created
by the NIEHS KO Mouse Core.
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WT vs Homo Mutant:

1. Run the KMERF on the dataset
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Feature Importances from KMERF
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SHIRPA Battery:

Test Statistic: 0.68 P-value: 0.06

Feature Importances from KMERF
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@ Mutant - Goal:

= Jointly analyze SHIRPA
@ WT - screens and rank the screens
by importance.
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Locomotor Activity
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Body Position
Pelvic Elevation
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Open-Field Data:

Spontaneous Activity
Locomotor Activity
Positional Passivity

Test Statistic: 0.67 P-value: 0.005

Feature Importances from KMERF
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2. Evaluation of Performance for Random Forest (or any classifier)
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’ Calculate Distance
Correlation Statistic :

Estimate Pairwise
Distance Matrices

SHIRPA screens alone seem to be a good metric to determine differences between groups, and significant
differences exist in all groups studied.

 KMERF discovered novel behavioral features in the open field results that had previously been ignored.

We show the utility of machine-learning approaches like KMERF to find underlying dependencies that
conventional approaches cannot, and how we can apply these methods to improve current neurological

screening batteries.
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