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Aggregation cascade in Alzheimer’s Disease

-= Primary nucleation
- Elongation
- Secondary nucleation
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Existing methods can target sequences

* Modular approach targets linear fragments of AB42

e Want to target structures - different forms will have
different structures
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Other applications

 Antibodies used as drugs

* Many other applications in misfolding diseases and
elsewhere
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Dataset construction

Real aim: Larger dataset:
predicting antibody binding general binding of fragments

~ 40,000 proteins

~ 3000 antibodies bound to antigens each with ~ 1,000 internal interactions

Structural Antibody Database, RCSB Protein Data Bank, Pymol



Logistic regression

mClass 1
W Class 2

Y Variable

X Variable

https://discriminantanalysis.readthedocs.io/en/latest/



Key challenge: examples of ‘no binding’

* PDB gives only examples of binding (positive examples)

 Require positive and negative to train a model



Generating examples of ‘no binding’

 (Generated by swapping CDR-like fragments

 Only if CDR-like fragments dissimilar and targets dissimilar
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Features

e Sequence-based
CDR _ Target
L1
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SLSS 1 0 0 0 ... 2 10
PSVFPL 1 0 01 ... 1T 120

e Structural
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Comparing representations

Accuracy on test set

Accuracy across different dataset sizes
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Generating examples of ‘no binding’
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Further work

* |nterpreting the model
e Validate predictions in ‘real’ problem of antibody binding

e \alidate experimentally



Classification threshold

Prediction probabilities by class
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Negative generation threshold

Sum of CDR alignment and target alignment
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Threshold, m Retention rate

0 38.1%
-2 22.8%
-4 11.4%

-8 1.3%



Superimpose CDRs to create negatives

Created using Pymol



