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Hypothesis

Learning the similarities between simulated and
1) " -
ancient DNA will improve model performance.

Ancient DNA

—

Simulated DNA

AGTCCCTGAATCGATGCTACATGCAAG
AACTGATCCTAGATCGACGATCACGTG
AAACCC A A ACGGTCAGCCGC

AGC AATCGGGCTGAGGH
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A genotype matrix with functional annotations
2) will yield a more accurate selective sweep

classification model.
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1). Simulate haplotypes using SLiM E

2). Annotate the function change of mutations  , ..ccq e

3). Align and sort haplotypes

Methods

u B = Synonymous allele

= Non-synonymous allele
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4). Train a CNN using aDNA as the target domain
and the simulated DNA as the source domain e Perfect ROC

5). Evaluate the model performance by plotting
receiver operating characteristic curves

classifier

AUC

True Positive Rate (Sensitivity)

False Positive Rate (1-Specificity)

Domain Adaptive Neural Network (DANN)

Architecture Diagram

Deep, fully connected
layers

s m m @ By training a DANN, we test to see

st if l@arning the similarities between
simulated and ancient DNA will
@l-U- improve model performance.

Discriminator Accuracy
Demonstrates Gradient Reversal

After epoch 4 in training the DANN, the S
Gradient Reversal Layer is activated, o
indicated by the rapid increase in B
discriminator accuracy.

Functional annotation matrix of a sweep Lt
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NonSyn-Major

The long stretch of identical
haplotypes in samples 1 to 50 occurs
L as a result of a beneficial mutation

! R sweeping across the population.

sites

Functional annotation matrix of neutrality

I Syn-Major
11 1 1 B Syn-Minor
NonSyn-Major

= Contrary to the matrix with a sweep
occuring, there is no clear repitition
of the same haplotype. This indicates
that no selection has swept across
the population.
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Results

AUPRC Comparison for Hard sweep
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The DANN consistently outperforms ™
the standard CNN when it comesto
classifying hard sweeps.

Recall

Similar results were found for classifying neutrality. However, detecting
soft sweeps was nearly at guess proficiency for both CNN and DANN.

Next Steps

Haplotype Matrix Functional Annotation Matrix
- Annotate more halpotypes L
with synonymous and , i H
non-synonymous alleles -IJ i
O O i E = O
B = Minor allele B = Synonymous allele
. . . = Major allele = Non-synonymous allele
- Train our existing neural ~ Missing daz = Major alel
= Missing data

nets on this annotated data

- Use these newly trained
models to detect sweeps in K O

ancient human populations
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