
 

 

 University of Groningen

Antimalarial Drug Discovery: Structural Insights
Lunev, Sergey

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:
2018

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Lunev, S. (2018). Antimalarial Drug Discovery: Structural Insights. University of Groningen.

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: 23-05-2023

https://research.rug.nl/en/publications/c16f9b20-0cfa-41d9-8776-cba4bb9a9e01


275  

Appendix



276  



277  

List of Publications

1. Lunev S*, Batista FA*, Bosch SS, Wrenger C, Groves MR. Identi-
fication and Validation of Novel Drug Targets for the Treatment of Plas-
modium falciparum Malaria: New Insights. In: Rodriguez-Morales AJ, 
editor. Current Topics in Malaria2016.
*Authors contributed equally

2. Meissner KA*, Lunev S*, Wang YZ, Linzke M, de Assis Batista 
F, Wrenger C, et al. Drug Target Validation Methods in Malaria - Protein 
Interference Assay (PIA) as a Tool for Highly Specific Drug Target Valida-
tion. Curr Drug Targets. 2017;18(9):1069-85. doi: 10.2174/138945011766
6160201115003. PubMed PMID: 26844557.
*Authors contributed equally

3. Lunev S*, Butzloff S*, Romero AR, Linzke M, Batista FA, Meis-
sner KA, et al. Oligomeric interfaces as a tool in drug discovery: Specific 
interference with activity of malate dehydrogenase of Plasmodium falci-
parum in vitro. PLoS One. 2018;13(4):e0195011. Epub 2018/04/25. doi: 
10.1371/journal.pone.0195011. PubMed PMID: 29694407.
*Authors contributed equally

4. Wrenger C, Müller IB, Butzloff S, Jordanova R, Lunev S, Groves 
MR. Crystallization and preliminary X-ray diffraction of malate dehydro-
genase from Plasmodium falciparum. Acta Crystallogr Sect F Struct Biol 
Cryst Commun. 2012;68(Pt 6):659-62. doi: 10.1107/S1744309112014571. 
PubMed PMID: 22684064; PubMed Central PMCID: PMCPMC3370904.

5. Lunev S*, Bosch SS*, Batista FA, Wrenger C, Groves MR. Crystal 
structure of truncated aspartate transcarbamoylase from Plasmodium fal-
ciparum. Acta Crystallogr F Struct Biol Commun. 2016;72(Pt 7):523-33. 
doi: 10.1107/S2053230X16008475. PubMed PMID: 27380369.
*Authors contributed equally



278  

6. Lunev S*, Bosch SS*, Batista FA, Wang C, Li J, Linzke M, et 
al. Identification of a non-competitive inhibitor of Plasmodium falci-
parum aspartate transcarbamoylase. Biochem Biophys Res Commun. 
2018;497(3):835-42. Epub 2018/02/21. doi: 10.1016/j.bbrc.2018.02.112. 
PubMed PMID: 29476738.
*Authors contributed equally

7. Kronenberger T*, Lunev S*, Wrenger C, Groves MR. Purification, 
crystallization and preliminary X-ray diffraction analysis of pyridoxal ki-
nase from Plasmodium falciparum (PfPdxK). Acta Crystallogr F Struct 
Biol Commun. 2014;70(Pt 11):1550-5. Epub 2014/10/25. doi: 10.1107/
S2053230X14019864. PubMed PMID: 25372829; PubMed Central PM-
CID: PMCPMC4231864.
*Authors contributed equally

8. Lunev S*, Semmelink MF*, Xian JL, Ma KY, Leenders AJ, Döm-
ling AS, et al. Crystal structure of truncated human coatomer protein 
complex subunit ζ1 (Copζ1). Acta Crystallogr F Struct Biol Commun. 
2017;73(Pt 1):1-8. Epub 2017/01/01. doi: 10.1107/S2053230X16018896. 
PubMed PMID: 28045387.
*Authors contributed equally

9. Groves MR, Schroer CFE, Middleton AJ, Lunev S, Danda N, Ali 
AM, et al. Structural insights into K48-linked ubiquitin chain formation by 
the Pex4p-Pex22p complex. Biochem Biophys Res Commun. 2017. Epub 
2017/12/27. doi: 10.1016/j.bbrc.2017.12.150. PubMed PMID: 29288668.

10. Ali AM, Atmaj J, Adawy A, Lunev S, Van Oosterwijk N, Yan SR, et 
al. The Pex4p-Pex22p complex from Hansenula polymorpha: biophysical 
analysis, crystallization and X-ray diffraction characterization. Acta Crys-
tallogr F Struct Biol Commun. 2018;74(Pt 2):76-81. Epub 2018/01/26. 
doi: 10.1107/S2053230X17018428. PubMed PMID: 29400315.



279  

Manuscripts in preparation:

11. Lunev S, Van Den Berg MP, Mertens DALJ, Dijkshoorn L, Gos-
ens R, Meurs H, et al. Synthetic peptide resembling C-terminal S-shaped 
motif of Human Arginase type I inhibits its activity. 

12. Batista FA, Bosch SS, Lunev S, Butzloff S, Meissner KA, Linzke 
M, et al. Oligomeric Protein Interference Validates Druggability Of Aspar-
tate Interconversion in Plasmodium falciparum.

13. Bosch SS, Lunev S, Wang C, Batista FA, Linzke M, Wrenger C, 
Groves MR. Investigation of the Aspartate transcarbamoylase from Plas-
modium falciparum as a drug target. 



280  



281  

Acknowledgements

First of all, I’d like to thank my supervisor and mentor Dr. Matthew R. 
Groves. If it was not for you I would probably never even considered sci-
entific career in the first place. I will always remember how your Facebook 
message “got time for a chat?” made me cancel all my previous plans to 
prepare for an internship in São Paulo and PhD position at RUG. 

Matthew thanks a lot for everything. I can safely say that most of the (sci-
ence-related) things I know by now I learned from you, directly or indi-
rectly. You managed to create the work atmosphere where working harder 
is well appreciated. The feeling that I get working with you is that regard-
less of how complex the task is – you probably have an idea or two up in 
your sleeve, but I’m going to look it up and try solve it myself.
If I had a nickel every time someone jealously said, “ah, I wish he was my 
supervisor” – I’d have a ton of nickel.

I would also like to thank my promotor Prof. Alexander Dömling. Alex 
thanks for always supporting my research, and me, although I was not 
involved in the “chemical” part of our group as much as I would like to. I 
really appreciate your working style especially in regard of (sometimes)
unnecessary formalities.

I’d like to thank my co-promotor Prof. Carsten Wrenger for providing 
me with numerous malarial projects and helping to arrange things in São 
Paulo. Especially the lab churrasco’s and jungle trips. 

I would like to express my gratitude to my assessment committee: Prof. 
Anna K.H. Hirsch, Prof. Wim J. Quax, Prof. Dirk J. Slotboom 
and Prof. Gerhard Wunderlich for thorough reading and useful sug-
gestions to improve my thesis. 

Next, I want to thank my paranymph, business partner and best friend 
Ms. Linda Dijkshoorn. For a while you were the only non-kiting friend 
i had in Groningen who would actually understand what am I doing for a 



282  

job. You successfully managed to get into the small commutity of my best 
friends (yes, there are more) and became (quite progressive) kite surfer. 
Thanks for treating me like a brother from another mother. This is what a 
true sister from another mister would do.

Next i would like to thank my second paranymph, our Lab Manager and a 
good friend Mr. André Boltjes. Thanks a lot for pushing me to organise 
my schedule “like normal people”. After numerous arguments and four 
years of practice it starts to make sense. Thanks for solving the Mid-Office 
crysis and helping me with the Dutch version of the thesis summary.

Many thanks to all the members of our rather rapidly growing Structures 
group. It started 5 years ago with just Matthew, Alanod and me as first 
PhD’s students and a couple of bachelors. Later on Yuanze and Amee-
na joined the team, followed by Fernando, Kai, Atilio, Wenjia, Rick, 
Chao, Juliana, Ika, Maria and postdocs Alaa, Eswar and Niels. 
Thanks to the MALAR-ASP network built by Matthew and Carsten, 
Soraya and Marleen joined us as well from São Paulo. I must have an-
noyed the living hell out of some of you, for which I would also like to 
apologize. My special thanks to Fernando for always willing to help out, 
particularly with the Português translation of the Summary chapter. You 
somehow developed a “magic touch” skill allowing you to crystallize pre-
viously un-crystallizable things and sometimes fix the annoying problems 
in one go. I also want to thank Miss Bosch for sharing the ATC project 
with me and helping me around in São Paulo. Although we had some dif-
ferences and mini-fights in the beginning, it is a lot of fun hanging out 
with you. Thanks to Kai for always bringing joyful atmosphere to the lab. 
I believe I should apologize on behalf of the entire team for teasing you 
sometimes. We’re sorry! (Wasn’t it “Césuó” (厕所) in Chinese?) Thanks 
to Atilio for adding some of the Italian style to the lab routine and for 
bringing me all those delicious snacks. Thanks to Wenjia for caring to 
collect all the (I hope not) humiliating photos of me. Thanks to Marleen 
for organizing all these sushi outings for the group. Rick for taking care 
of our computational hardware and bringing some necessary distraction 
to the routine work (yes, I mean the Magic game). Good luck to all of you!



283  

I would also like to thank my Bachelor and Master students Steffi, Anna, 
Kai Yu, Marije, Tjeerd, Vigen, Dyon, Jia Ling, George and Paul. I 
hope that I helped you to learn as much as I did with you guys.

Next, I’d like to mention the guys from the Chemistry part of Alex’s lab. I 
wish I spent more time to getting to know all of you and I’m really afraid 
that I missed someone. Thanks to Tryf, Dynos, Eman, Robin, Pa-
til, Edwin, Natalia, Ting, Ajay, Chary, Santosh, Silvia, Roberto, 
Shabnam, Markela, Jingyao, Qian, Ariana, and Fandi. Robin, I 
really appreciate your passion for learning new things.

My special thanks to the magician and the true hero of the group, our 
secretary Jolanda. Thank you for protecting all of us from dealing with 
administration nightmares and the seven circles of bureaucracy. I would 
also like to thank Gillian from the 3d floor for organizing all these great 
meals after PIL sessions, for always being cheerful and happy to help out.
Further, thanks to Jean Paul from the 2d floor and our maintenance staff 
Ramon and Rinse for always cheering me up and daily fist-bumps.

I would also like to acknowledge the help from the guys from the group of 
Chemistry and Pharmaceutical Biology, especially Ronald, Rita, Petra, 
Nick, Hannah and Joko for always being nice to me and every now and 
then letting me use a shaker, centrifuge or borrow a concentrator.

I want to thank Gea and Valentina from the group of Membrane Enzy-
mology for taking care and fixing the crystallization robot. Special thanks 
to Albert for help and advice. I wish you success with your new group!

Many thanks to Dr. Christian Kleusch from Nanotemper Technologies 
GmbH for teaching me how to use MST and partial support of the printing 
cost of this thesis.

When I moved to Groningen I had no friends or family around, so I had 
to find an alternative. I think I will never regret the decision to join local 
student kitesurfing association GSKV Released. Ever since the spring 



284  

2014 kitesurfing and Released became great part of my life and (some-
what) healthy distraction from my research. If it wasn’t for kitesurfing and 
Released I would probably burn out after a couple of years of staying in 
the lab non-stop. I made many new friends and I am not ashamed to say 
that amongst the people I know in Groningen only few are not kitesurfing 
nor in academia. Which brings me to Simon Levelt café in Groningen. 
Thanks to Sander, Jan, Réne, Lydia, Claire and Esmee for making 
delicious coffee and creating a place where I feel like home.

I would like to thank Moscow State University and acknowledge the 
opportunity I was given. Thanks to the Russian (and Soviet) educational 
system every citizen has a right for free higher education. I’m very thank-
ful to my country for paying for my education and especially the formed 
dean of the MSU Faculty of Physics, Prof. V. I. Trukhin for lowering 
in 2006 the entry requirements by 0.5 point to allow extra 16 people in-
cluding me to be admitted.

Last, but not least I would like to thank my family and friends. Thanks to 
my girlfriend Anneke for always being there for me and making me see 
many things from other perspective. You make me complete. Dankewol 
en ik sil myn best dwaan! Thanks to Jeen, Klaske and the entire Bouw-
meester clan for being my second family here in the Netherlands. Bûter, 
brea en griene tsiis, wa’t dat net sizze kin is gjin oprjochte Fries!
Most importantly I’d like to thank my mother Anna for making me who 
I am. For seeing the potential where nobody else did. For pushing me to 
study and participate all these scientific competitions during school. For 
supporting me no matter what. 
Thanks to my uncle Igor for taking great interest in my work and espe-
cially for making fun of “growing bugs and chop rat tails”. I don’t work 
with rats by the way. Thanks for teaching me to appreciate art and being 
a role model. 
Thanks to my friends from Moscow and Kiev for staying in touch despite 
the distance and sometimes visiting me here in Grunn. Thanks to Olya, 
Pasha & Dasha, Vova, Andrey & Lena, Sergey, Denis, Sergey, 
Kirill, Andrey, Diana, Ivan and many more.



285  

This thesis is dedicated to the beloved memory of Luiza Artamonova, 
my grandmother and best friend. She worked very hard her entire life to 
bring up and supported my mother and me through thick and thin and 
during the most difficult times. She was always proud of me and had never 
let me down. RIP



286  



287  

About the author

Sergey Lunev was born on the 1st of October 1989 in Korolev (formerly 
known as Kaliningrad), an industrial city near Moscow, Russian Federa-
tion. After finishing school in 2006, he attended Moscow State University 
(MSU) where he joined the Department of Nanosystems to study protein 
crystallography. In 2010 he participated in the Summer School program 
organized by German Electron Synchrotron (DESY) in Hamburg, where 
he was assigned a trainee position at the European Molecular Biology 
Laboratory (As it turned out by a lucky chance – protein crystallography 
was not amongst the usual topics for DESY summer students) under the 
supervision of Dr. Matthew R. Groves. In 2012, after two more short in-
ternships at EMBL Hamburg, Sergey graduated from MSU with a Special-
ist degree (equivalent to MSc) in Physics, his thesis was titled “Structural 
analysis of the inorganic pyrophosphatase from Mycobacterium tubercu-
losis”. In 2013 he went to Brazil to start an internship under the supervi-
sion of Prof. Carsten Wrenger and (remotely) Dr. Matthew R. Groves at 
the Unit for Drug Discovery (UDD) in the University of São Paulo. Later 
in 2013 he moved to Groningen to pursue his double doctoral degree at 
the department of Drug Design under the supervision of Prof. Alexander 
Dömling, Dr. Matthew R. Groves and Prof. Carsten Wrenger. Thanks to the 
rapidly developing research network between the University of Groningen 
and the University of São Paulo built together by Prof. Carsten Wrenger 
and Dr. Matthew R. Groves, Sergey will be one of the first members of the 
CAPES/Nuffic MALAR-ASP network to graduate with the double degree 
from both universities. Sergey’s research is focused on the structural in-
vestigation of the enzymes involved in malarial carbon metabolism and 
generation of novel probe tools for drug target validation. The results of 
his research are described in this thesis.


	Appendix



