
 

 

 University of Groningen

Enzyme engineering for sustainable production of caprolactam
Marjanovic, Antonija

DOI:
10.33612/diss.168442979

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Marjanovic, A. (2021). Enzyme engineering for sustainable production of caprolactam. University of
Groningen. https://doi.org/10.33612/diss.168442979

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 05-06-2022

https://doi.org/10.33612/diss.168442979
https://research.rug.nl/en/publications/473508ff-014c-4768-913b-59bbb2baa934
https://doi.org/10.33612/diss.168442979


Antonija 
Marjanovic

ENZYME ENGINEERING 
FOR SUSTAINABLE 
PRODUCTION 
OF CAPROLACTAM

E
N

Z
Y

M
E

 E
N

G
IN

E
E

R
IN

G
 FO

R
 S

U
STA

IN
A

B
LE

 P
R

O
D

U
C

T
IO

N
 O

F C
A

P
R

O
LA

C
TA

M
   

A
n

to
n

ija 
M

arjan
o

v
ic



Cover & layout: Lovebird design.
			   www.lovebird-design.com

Printing: Eikon+

© A. Marjanović, Groningen, the Netherlands, 2021
All rights reserved. No part of this publication may be reproduced or transmitted in any form 
or by any means, without written permission of the author.



Enzyme Engineering for 
Sustainable Production of 

Caprolactam

PhD thesis

to obtain the degree of PhD at the
University of Groningen
on the authority of the

Rector Magnificus Prof. C. Wijmenga
and in accordance with

the decision by the College of Deans.

This thesis will be defended in public on 

Friday 14 May 2021 at 16.15 hours

by

Antonija Marjanović 
 

born on 15 March 1989
in Požega, Croatia



Supervisors 
Prof. Dr. D.B. Janssen 
Prof. Dr. R.A.L. Bovenberg 

Co-supervisor 
Dr. M. Otzen

Assessment Committee 
Prof. Dr. A.J.M. Driessen
Prof. Dr. M.W. Fraaije 
Prof. Dr. U. Hanefeld



To my family, you are the wind under my wings. 
Za moju obitelj vi ste vjetar pod mojim krilima.

Supervisors 
Prof. Dr. D.B. Janssen 
Prof. Dr. R.A.L. Bovenberg 

Co-supervisor 
Dr. M. Otzen

Assessment Committee 
Prof. Dr. A.J.M. Driessen
Prof. Dr. M.W. Fraaije 
Prof. Dr. U. Hanefeld



Table of contents

Chapter 1
	 Caprolactam biosynthesis and degradation...................................... 7

Chapter 2
	 Bottlenecks in the α-ketopimelate AKP pathway for 

6-aminocaproic acid biosynthesis..................................................... 35

Chapter 3
	 Thermostable D-amino acid decarboxylases derived from 

Thermotoga maritima diaminopimelate decarboxylase ................ 57

Chapter 4
	 An engineered metabolic pathway towards nylon-6 enabled 

by computational redesign of a meso-diaminopimelate 
dehydrogenase ..................................................................................... 83

Chapter 5
	 Catalytic and structural properties of ATP-dependent 

caprolactamase from Pseudomonas jessenii...................................109

Summary and perspectives ..........................................................................139

Samenvatting en vooruitzichten (NL) ........................................................147

Zusammenfassung (DE) ................................................................................153

Sažetak (HR) ....................................................................................................157

Acknowledgements .......................................................................................161


	Title and contents



