
Objectives and Task

We are given a paired dataset of sequences and structures :

We aim at designing new sequences that optimize the property But in vitro / vivo experiments are expensive and in silico evaluation may be inaccurate: 

Propose a batch of diverse sequences to maximize the odds to get at least one working sequence ! 

We resort to Quality-Diversity (QD) Formalism! 

Quality Diversity for One-Shot 
Biological Sequence Design

Fitness and Description
QD Algorithms need two main functions:

1. Score: estimating the property we optimize
2. Descriptors: characterizing the designed sequences 

Score: Be Conservative

Learn robust scorers that minimize the error and penalize high 
prediction of adversarially constructed inputs:

Optimize a lower bound of robust scorers:
 

Description: Leverage your Datasets

Get a subsample              of the sequence dataset.  Compare any 
proposed sequence  to your reference set:

Normalize this similarity vector, push sequences distant from         
far from the origin of the behaviour description space:
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Experiments
From N=128 sequences output 128 new sequences optimized for the 

property at stake. We test on 3 datasets: 1)  Antibody Design. 2) 5’UTR. 

3) Green Fluorescence Proteins.

Fig.1: Evolution of QD metrics during the optimization for the GFP dataset

Tables:  Max and mean fitness, diversity and novelty of the generated sequences on respectively 5’ UTR, Antibody design and GFP dataset 

Fig.2:  Illuminated QD-repertoire for the AB dataset


