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Overview

1. Pathogenicity predictor for missense variants

○ Filtering, ranking, disease association, …

○ Complete proteome coverage

2. In-depth variant interpretation

○ Understanding mechanisms, binding effects, PPI, …

Applications

○ Clinical diagnostics

○ Disease association studies

○ Patient stratification

○ Strain engineering

○ Pathway investigation

improved predictions compared to 
REVEL, PolyPhen, CADD, etc

insights into individual variants based on 
protein structures, evolution, literature, etc



1. Reference variants and their classes
Helix was built using reference variants obtained from gnomAD, ClinVar and 
the VKGL dataset. The full dataset consists of ~400k variants, covering 
roughly 8000 genes related to genetic disorders.

2. Features describing variants
Variant annotations are mainly built using 3DM. 
   -  very accurate and deep alignments
   -  allow for more and better metrics describing evolutionary constraints
   -  extensive structure-based features

Helix does not use any existing predictor scores as features.
Helix does not use any MAF data as features.

3. Machine learning
Helix is built around a number of state of the art machine learning 
technologies, applying a ensemble approach based on neural nets and 
gradient boosting algorithms.

Training Helix



Helix offers world-class performance



Increased predictive performance over the whole human exome

Helix predictions were obtained by using 10-fold cross 
validation. 

In case of Helix prediction scores were obtained by 
testing on unseen genes (not in training set). Even 
though this is often not the case for the other predictors 
Helix outperforms all competitors. 

Scores displayed are the Matthew’s Correlation 
Coefficient. This metric is a score that balances 
precision and recall. Performance close to random 
scores 0 in this metric, while a perfect score is equal to 1. 
In addition, accuracy (acc) is indicated for the Helix 
predictions.

Validation set - 10 fold cross-validation



Boonen et al. Functional Analysis Identifies Damaging CHEK2 Missense Variants Associated with Increased 
Cancer Risk, MOLECULAR CELL BIOLOGY | FEBRUARY 15 2022
Dorling et al. Breast cancer risks associated with missense variants in breast cancer susceptibility genes, 
GENOME MEDICINE, 2022

Verified on novel experimental datasets
Helix was confirmed to be the best predictor of cancer causing missense variants in two separate 
studies.
Helix consistently ranks at the top of predictors. Scores shows high correlation with measured 
deleteriousness.



Detailed reports for all possible missense variants







● Integrates literature
● Uses state of the art NLP methods to explain mutation effects
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Cites authoritative literature

Detailed explanation based 
on combination of data

Accurate summary scores



Helix APIs for integration with in-house pipelines
Helix Prediction API: provides variant predictions and related statistics. Suitable for 

integration with in-house variant annotation pipelines for ranking, filtering, etc.



Helix & Protein Engineering
Helix integrates with our Protein Engineering 

efforts. Helix Predictions can be made for any 

organism, which makes it an excellent addition to 

our protein Engineering toolkit.

Our Pathogenicity predictions perform excellently 

on their own & in conjunction with targeted 

Protein Engineering solutions (SELFIE).

Average spearman correlation score on the ProteinGym Protein 
Engineering benchmark dataset. Helix can be combined with our Protein 
Engineering solutions to provide state of the art fitness prediction 
performance.



● We can build Helix systems for any organism, even custom genomes
● Built on 3DM alignments
● Fully integrated AlphaFold 2 structures where needed
● Access to literature
● Useful for strain engineering

○ Existing customers have achieved significant improvements in 
organism fitness using Helix LUCA information

○ Users have noted that they are extremely impressed by the interface 
and the integration of structure with the predictions

● Helix LUCA systems are built specifically for you on project basis
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LUCA



● State of the art prediction performance

● Interpretable predictions

● Extensive reporting on variants (https://helixlabs.ai/sample)

● Literature integration

● Well-documented APIs for predictions 
 

● State of the art integration for Protein Engineering

Summary

https://helixlabs.ai/sample

