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Introduction

Cytochrome P450 monooxygenases
NAD(P)H + RH + O, + H* - R-OH + NAD(P)* + H,0

 Heme b containing oxidoreductases

> 30 types of oxidation reactions

Hydroxylation of non-activated C-atoms

Accept a vast variety of substrates

Limitations for application

* Requirement of electron transfer partner(s)
e Limited access to suitable P450 biocatalysts

* Inefficient biotransformation processes
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Introduction

e HyPerln objectives:
— To provide a platform of novel cytochrome P450 biocatalysts

— To overcome bottlenecks for the application of cytochrome P450
monooxygenases

e General project approach:
— Discovery of novel P450s through genome mining

— Construction of designer biocatalysts with optimized P450
systems in recombinant hosts

— Development of a high-throughput platform for P450 biocatalyst
evaluation

— Representative process examples at a lab- and a preparative scale
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Technical overview
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Technical overview
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Novartis synthetica

Technical overview W e

® |dentification of target compounds and
synthesis of reference standards
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Technical overview
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Technical overview AT cisag ™

® Screening of strains with P450 activity
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Technical overview  Fraunhofer

® DNA-sequencing of strains with P450 activity
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Technical overview = Fraunhofer

® DNA-sequencing of strains with P450 activity
® Transcriptomics analysis
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Technical overview

® Fstablishment of a P450 database

Internet-based platform:

— open for partners
pen for p http://193.239.206.14/menu_login.php

- o0 Usequences e

— 186 structures Sy e

185

Total number of GeneBank records
52711

— annotation of sequences

Number of novel sequences
71

— structural information

— description of domains

Multiple Sequence Alignment Powered by:
MUSCLE v3.7 by Robert C. Edgar

— available publications
— authors and their affiliations

— sequential patterns
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Technical overview SN

® Recombinant expression of P450s in E. coli
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Concentration of recombinant P450s in E. coli: 20 - 400 mg per L culture
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Technical overview
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Technical overview SN

® Designer biocatalyst with optimized P450 system
expression in host systems
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Technical overview _

® Creation of automated high throughput methods
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Technical overview _

® Creation of automated high throughput methods

Liquid handling Sample and Fermentation Plate Robotic mani-
arm reagent plates plate reader pulation arm

Disposable Plate Thermo Reagents
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Technical overview _

® Optimization of P450 biooxidation processes at ul-scale
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Technical overview _

® Optimization of P450 biooxidation processes at ul-scale
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Summary

e Start of HyPerin was delayed
e Extension of project duration until 03/2017
e Work packages in progress: e

— Process scale-up and verification HEINRICH HEINE

— Pilot scale production of a fine chemical compound  Z Fraunhofer
— Industrial evaluation for a pharma compound Novartis

Process design
Scale-up
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Project outcome

I. A collection of wild-type strains with
known P450 activities

_ Il. Genomes of 8 microbial strains with P450
— activities are sequenced and annotated
=

TY emss Il More than 450 new P450-genes identified

M | IV. A new P450 database created
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Project outcome

I ' e V. A library of novel P450 enzymes expressed
' in recombinant E. coli

VI. A set of recombinant P450-based whole-cell
biocatalysts with activity toward target compounds

LC/MS analysis
GC/MS analysis

VII. A high-throughput platform for P450 biocatalyst
evaluation at ul-scale
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General Evaluation
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