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Machine Learning (ML) Applied to the Classification of Genomic

Mouse Genetic Backgrounds Provide an Excellent Benchmark for a Proof-of-Concept
Information Uncovers a Wealth of Information

Machine Learning Approach to Classitying Mice

Classification Accuracy (%)

Genomes have individual, pervasive signatures of primary sequence organization.

Confusion Matrix Results

. . o - T
. . . Kari etal. PLoS One. 2015 .1\/[ a}., 22’10(5)60119815 Cohorts of Mice HeterozngSIty S ER “ﬂ .. . L!near Dlscrlml Dant 97.7 TrueClass\PredictedClass | CD-1 | Classical | F1 | NMRI | Rww)_TyJ | WildDerived | Mus
ML is a powerful tool for classification of thousands of genomic signatures Determined Spacing | : |~ - .- . ' Outbred Priie Linear SVM 93.9 co1 ] o] o] o 0 o[ o
Randhawa et al. BMC Genomics. 2019 Apr 3;20(1):267 Between || : ' 1 Quadratic SVM 96.8 C:’SS‘“' g 11(5) g g 12 (1) 2
0.06-1.5% ABloci || - L Fine KNN 94.4 ; :
Here, classification of genomic signatures using ML is extended for the first time ol Inbred PR — Nawi 0 0] 0] 287 0 0] 9
. . . . . . 009390 I - SIS T Subspace Discriminant 97.5 Rww)_TyJ 0 410 o 108 o] o
to single nucleotide polymorphic (SNP) genotypes to test accuracy in classification 09-3.9% | : I é 15 Subspace KNN 94.1 WildDerived 0 1 1| o 0 8| o
of genetic relatedness across a spectrum of origins and breeding histories. 05 _ 158 — Sl 1 iﬂ F M w ww e P ' M 2 il A 2 o s
D= 1.0 /0 Chromosome bp position S ST . Average Accuracy 95.7
Wild Derived

The wealth of diversity in mouse genetic backgrounds provides benchmark testing
for the power of ML and SNP genotypes to classify and identify different mouse
genetic backgrounds.

5-8% S
Rainfall plots of the inter-locus spacing of mouse SNP

heterozygosity across the chromosome landscape show the

Inter-cluster distances

10-12 %

1,8 . . True_Predictor CD-1 Classical F1 NMRI RwwJl_TyJ Wild Derived Mus subspecies
ML applied to SNP genotypes is predicted to find relevance in classifying _ striking pattern diversity CD-1 0 0.1353 0.2247 0.0206 0.0909 0.0956 0.1912
phenotypes like cancer and inherited diseases, and in distinguishing mutation Mouse Diversit Classical 0.1353 0 0.4413 0.0950 0.0781 0.1186 0.2856
signatures of endogenous mutations and environmental mutagen exposures. G g S SNP Vi CGR for all Fprprg | |(F1 0.2247 0.4413 0 0.3312  0.4291 0.4303 0.2544
: : : : enotyping Genome Bynamics senoOLyping Mice in all By - | INMRI 0.0206 0.0950 0.3312 0  0.0476 0.0539 0.2261
Chaos Game Representation (CGR): Two-dimensional Representation CEL image genome-wide Cohorts ey By | [Rwwi_Tyd 0.0909 0.0781 0.4291 0.0476 0 0.0736 0.2612
ERLELP R L Mus subspecies 0.1912 0.2856 0.2544 0.2261 0.2612 0.2835 0
- ° ¢ —° € ¢ C3 » mmm) SNP Genotypes: mmm—p & bt b f
- . \ — Jd AA bt T Conclusions
\ ! AB SREDF L B o T
* * A Tissue/DNA Fluorescence BB CD1 outbred ML-DSP excels in classification accuracy, speed and scalability of large datasets.
) S . ) 1solat10n,t.and hybridization \/X N M!.IS SL!bspecies . ll:/[Ll-{DSP 1sdrele\.7ant Sl; lglass1 i’mg gevtv, unknown and wild-caught mouse genetic
CGTA CGTA CGTA Human CGR 20 kb preparation 500K SNP loci Laboratory with hlgh heterozygosﬂ.y ackgrounds using scnotype aata.

A 2D Chaos plot uses iterative plotting of primary sequence data
P P 591P y 5€d By extension, Human SNP genotype data can be classified to gain new insight into

genotype associations with phenotypes of cancer and inherited disease.

ML-DSP methodology
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Molecular Distance Map (MoDMap)

Total sequences: 774

SNP dataset (774 Sequences )
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