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Introduction

ZYMVOL BIOMODELING SL is a biotech company based in 
Barcelona, Spain.

ZYMVOL specializes in the design, development and 
application of molecular modeling software to accelerate 
enzyme discovery and optimization.

FFounded in 2017 by the 3 co-founders and still privately owned, 
the company has grown into a multidisciplinary team of 14 
highly specialized experts with a strong track record in 
successful enzyme discovery and development.

WWe have an ever-expanding client base in Europe, America 
and Asia and have successfully run more than 20 industrial 
projects. Our clients come from sectors such as Chemical, 
Pharma, Food and Beverage, Biotech service providers, 
Generics, Flavor & Fragrances and Animal Feed.

ZZYMVOL is deeply embedded in the international scientific 
community and actively participates in various top tier 
research projects.

ZYMVOL’s goal is to make high-performing enzymes 
accessible to any company seeking the perfect biocatalyst.

Produce millions of 
In Silico enzyme variants 
and test in the lab only
what matters!
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ZYMVOL’s proprietary ZYMEVOLVER and BIOMATCHMAKER 
software combines bioinformatics, molecular modeling and 
quantum mechanics to predict the effect of mutations on 
protein structure and function. ZYMEVOLVER replaces 
expensive, time-consuming laboratory enzyme evolution with 
quick, thorough, accurate simulations. Enzyme discovery and 
evolution take place in silico, so only a small selection requires 
lab lab testing.

We use a combination of bioinformatics and 3D molecular 

modeling to identify your best target enzymes in less than 2 

weeks.

How  can  ZYMVOL help me?

Identifies the best enzymes for your 

application.

Enzyme Search (ES)

We use a multiscale protocol that combines bioinformatics, 

molecular modeling and quantum computing to custom 

design your enzyme in less than 1 month.Enzyme improvement 

In Silico Design (ISD)

We analyze the potential of your enzyme campaigns and rescue 

dead-end projects with our diagnostic tools.

We deliver samples of enzymes identified in any Enzyme Search 

or In Silico Design campaign for our clients’ in-house validation.

Diagnosis & physical enzymes

Additional Support



Over 75% of our in silico enzyme engineering campaigns yield 
at least one enzyme with improved properties in the first 
round of evolution. In all cases, less than 90 enzymes require 
experimental validation.

What improvements 
will I see?

Activity
We have successfully increased 
activity up to 7-fold in one single 
round of evolution, testing less than 
10 enzymes in the lab.

Selectivity
We design highly complementary 
active sites so your enzyme is 
selective only to your target substrate, 
particularly valuable for clients 
looking for asymmetric synthesis.

Specificity
We can increase or decrease 
specificity to new substrates of
interest for your preferred enzyme.

Thermal & 
pH Stability
We can improve temperature and pH 
stability profiles to make your 
biocatalytic processes more robust

Solubility & 
Tolerance to 
complex matrices

We improve enzyme solubility in 
water/organic solutions and enzyme 
tolerance to complex matrices like 
detergents.



Why work with ZYMVOL?

Less development time

In silico evolution reduces enzyme 
discovery & optimization times by 50%

Less risk

Precise simulations yield success rates 
of over 75% in enzyme discovery & 
design campaigns

Less lab work

Replace up to 90% of experimental 
tests with accurate computer 
simulations

90%

75%

50%

Faster turnaround time: Most enzyme engineering projects 
take 6 to 18 months. ZYMVOL provides full in silico enzyme en-
gineering in less than 1 month. By replacing most laboratory 
tests with virtual enzyme screening, we reduce project dura-
tion by 50%.
 
Higher success rate: Our multi-approach platform uses a vari-
ety of methods to deliver results, generating both consensus 
and orthogonal solutions. Our predictions are based on protein 
design software, computational chemistry tools, bioinformat-
ics, molecular dynamics and more. In this way, we avoid meth-
odology-dependent false-positive basins and improve success 
rates.

Reduced risk: Certain tasks are particularly challenging, such 
as undocumented issues, low-quality structural data, high mo-
lecular complexity, etc. Therefore, it may not always be initially 
clear whether our technology can make a difference. That’s 
why our team performs a 1-2-week diagnostic study of your 
project to determine our potential impact. This puts our cus-
tomers in a better position to assess the risks and benefits of 
working with us before undertaking any given engineering 
campaign.

Higher cost efficiency: We work on a fee-for-service basis with 
risk-sharing success fee schemes. In addition, performing the 
majority of screening by computer increases the chances of 
success and dramatically reduces the amount of lab work re-
quired, from thousands or millions of enzymes to less than 
300. 



Why ZYMVOL is different? 

Better performing enzyme variants: ZYMVOL's realistic simu-

1 ations of the bi o cata lyti c process accou nt for fu 11 protei n 

(backbone and side chain) dynamics, explicit solvent (water 

and/or mixed organic), and electronic effects (quantum me

chanics). Furthermore, our simulations are fitted with relevant 

experimental data, allowing us to accurately replicate en

zyme-ligand encounters. This is why ZYMVOL can predict 

high-quality enzyme libraries for a wide range of tasks, includ

ing selectivity, specificity, solvent tolerance, temperature & pH 

stability and activity. 

Freedom to operate: ZYMVOL works on a fee-for-service and 

success fee basis, with royalty-free business models that make 

it easy to work with us. We offer contracts with tiered IP rights 

schemes, right up to "total freedom to operate," for our clients 

to choose from. 

Recover dead-end projects: Directed evolution campaigns 

may not always lead to a solution, but they do always generate 

a wealth of data. lf you have sequence/activity data, we can 

rescue your project by analyzing the experimental results and 

using this information to generate knowledge and improve 

our success rate. 

Tailor-made enzymes 

Enzymes that fít your exact needs 
and gíve you a competítíve edge 

Project diagnosis 

Relíable predíctíon of project out
comes before goíng ínto the lab 

saves you time and money 
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Customer-friend ly 
IP schemes 

We offer tiered IP packages, right 
up to complete "freedom to 

operate"

Know-how 

We leverage our team's know-how 
to achíeve successful results 

and bríng dead-end projects 
back to lífe 

Data security 

Our clíents demand the híghest 
levels of data securíty, so all data 

and processes are protected usíng 
índustry best standards 

Complete service 
packages 

A one-stop-shop solutíon to 
enzyme díscovery and desígn 





Quantum mechanics

IIncludes electronic based simulations that can account for bond 

breaking/forming and electron transfer which are fundamental 

processes in enzymes. Most companies rely exclusively in 

“cheaper” classical force field based methods or even just 

bioinformatics. Our ZYMEVOLVER uses a hybrid method called 

QM/MM (quantum mechanics/molecular mechanics recognized 

with the Noble Prize in Chemistry in 2013) that allows us to study 

the chemistry the chemistry of a reaction with electronic structure methods like 

Density Functional Theory and the rest of the system (protein and 

solvent) with classical MM. Our team has developed highly 

efficient methods (cheap from the computational point of view 

and very quick) that allow us to study the effect of point mutations 

in a time frame that can be used at the industrial level.

Backbone Flexibility

TThe protein backbone is another important part of the system. 

Including backbone flexibility is computationally very expensive 

and time-consuming, so most companies omit it. However, a 

realistic representation of protein-substrate dynamics requires a 

fully flexible system. That’s why we have devised methodologies 

that account for this effect while remaining time- and 

cost-efficient.

Side Chain Flexibility

Enzymes are dynamic molecules and all parts should be free to 

move. Side chain flexibility deals with amino acid side chain move-

ment. These days, while many companies do include some degree 

of side chain flexibility this is normally associated with rigid back-

bone structures.

ZYMVOL provides ALL 
important features for simulation 

of biocatalytic reactions



Distant Mutations

Most Most computer guided enzyme engineering centers only on amino 

acids at the active site since, in general, this is the most important 

area of the protein when looking to improve activity, selectivity or 

specificity. Nevertheless, experimental directed evolution has 

shown this is true only to a certain extent, and amino acids in other 

parts of the protein are often required for effective improvements. 

That’s why we are currently implementing this feature. It is 

extremely challenging but will make our simulextremely challenging but will make our simulations even more 

powerful and enable us to also compete with experimental 

techniques in this area at a fraction of the cost.

Explicit Solvent

Most Most of our competitors use implicit solvent representation, using 

a dielectric constant to simulate solvent effect (typically for water, 

ε=78). The alternative is to use explicit water molecules (3 atom 
particles) that permit a much more realistic representation of the 

solvent but are computationally more expensive. ZYMVOL uses a 

multi-scale protocol that allows us to screen a large number of 

variants in a first phase with implicit water or another solvent 

bebefore increasing the level of theory in the second filter to include 

explicit solvent over a smaller number of selected variants.



ZYMVOL’s track record

Simulation track record:
Over 20 years of experience in multiple molecular modeling fields

>20 successful 
industrial projects 

>2.0 M€ Total 
R&D public grants

25% EBITDA in
2018

>20

2.0M

25%

Homology modeling

Small-molecule docking

Molecular dynamics

Free energies calculations

Protein screening

HTVS

Quantum mechanics

QM/MM

Monte Carlo simulations

Enzyme track record:

Laccases

Peroxidases/peroxygenases, P450s

Hydrolases

Transglutaminases

Transaminases

Aldolases

Flavo proteins

Lipases

Methyltransferase

Proteases



C/ Roc Boronat, 117
Floor 2, Modules 4-6
08018 Barcelona, Spain

info@zymvol.com

www.zymvol.com

+34 938 587 644

zymvol




