
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Designing multifunctional enzymatic devices for biosensing and chemical
conversion

Wei, Z.

Publication date
2025

Link to publication

Citation for published version (APA):
Wei, Z. (2025). Designing multifunctional enzymatic devices for biosensing and chemical
conversion. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
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), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, P.O. Box 19185, 1000 GD Amsterdam, The Netherlands.
You will be contacted as soon as possible.

Download date:07 Sept 2026

https://handle.uba.uva.nl/personal/pure/en/publications/designing-multifunctional-enzymatic-devices-for-biosensing-and-chemical-conversion(91d8e844-9731-4efd-91b9-84f415291994).html


Publications 

 

129 

 

List of Publications  
 
Part of this thesis: 

 

Chapter 1:  Designing multifunctional enzymatic devices for biosensing. 

Manuscript in preparation.  

Chapter 2:  Z. Wei, T. Knaus, Y. Liu, Z. Zhai, A. F. G. Gargano, G. Rothenberg, N. 

Yan and F. G. Mutti*, A high-performance electrochemical biosensor 

using an engineered urate oxidase. Chem. Commun., 2023, 59, 8071. 

DOI: 10.1039/D3CC01869E 

Chapter 3:  Y. Liu, Z. Wei, M. Damian, X. Zhu, T. Knaus, H. Zhang*, F. G. Mutti* 

and F. F. Loeffler*, Recyclable and robust optical nanoprobes with 

engineered enzymes for sustainable serodiagnostics. Adv. Mater., 

2023, 35, 2306615. DOI: 10.1002/adma.202306615 

Chapter 4:  Z. Wei, M. Damian, Y. Liu*, P. Peters, T. Knaus, Z. Ma, F.F. Loeffler* 

and F.G. Mutti*, Robust and reusable solar-powered photothermal 

assay based on engineered enzymes. Submitted.  

Chapter 5:  Z. Wei, T. Knaus, M. Damian, Y. Liu, C. S. Santana, N. Yan, G. 

Rothenberg* and F. G. Mutti*, Bio‐electrocatalytic alkene reduction 

using ene - reductases with methyl viologen as electron mediator. 

ChemBioChem, 2024, e202400458. DOI: 10.1002/cbic.202400458 

 

Other publications: 

 

1. Y. Liu, X. Zhu, Z. Wei, F. Wei, L.Li, L. Ma, F. Li*, and J. Zhou*, Customized 

photothermal therapy of subcutaneous orthotopic cancer by multichannel luminescent 

nanocomposites. Adv. Mater. 2021, 33, 2008615. DOI: 10.1002/adma.202008615 

 

2. Z. Wei, T. Cao, L. Li, X. Zhu, J. Zhou*, and Y. Liu*, Dual-channel lanthanide-doped 

nanoprobe for reliable multi-signal ratiometric detection of H2S in whole blood. Chem. 

Commun., 2022, 58, 9642. DOI: 10.1039/d2cc03360g 

 

3. Y. Liu, X. Zhu, Z. Wei, K. Wu, J. Zhang, F. G. Mutti, H. Zhang*, F. F. Loeffler*, and 

J. Zhou*. Multi‐channel lanthanide nanocomposites for customized synergistic 

https://doi.org/10.1039/d3cc01869e
https://doi.org/10.1002/adma.202306615
https://doi.org/10.1002/cbic.202400458
https://doi.org/10.1002/adma.202008615
https://doi.org/10.1039/d2cc03360g


Publications 

130 

 

treatment of orthotopic multi‐tumor cases. Angew. Chem. Int. Ed. 2023, 62, 

202303570. DOI: 10.1002/ange.202303570 

 

4. Y. Liu*, Z. Wei, F. G. Mutti, H. Zhang, and F. F. Loeffler*. Redox-responsive 

inorganic fluorescent nanoprobes for serodiagnosis and bioimaging. Coordin. Chem. 

Rev., 2024, 509, 215817. DOI: 10.1016/j.ccr.2024.215817 

 

5. Y. Liu, Z. Wei, J. Zhang, Y. Xu, J. Zhou, Z. Ma, F. G. Mutti, H. Zhang*, X. Zhu*, and 

F. F. Loeffler*. Customized enhancement of thermal sensitivity of tumors at different 

subcutaneous depths by multichannel lanthanide nanocomposites. Adv. Mater., 2024, 

36, 2402981. DOI: 10.1002/adma.202402981 

 

6. Y. Liu, T. Knaus, Z. Wei, J. Zhang, M. Damian, S. Ronneberger, X. Zhu, P. H. 

Seeberger, H. Zhang,*F. G. Mutti,* and F. F. Loeffler*. Confined flash printing and 

synthesis of stable perovskite nanofilms under ambient conditions. Adv. Mater., 2024, 

2409592. DOI: 10.1002/adma.202409592 

 

7. Y. Liu*, and Z. Wei*, Multichannel Lanthanide-Doped Nanoprobes for Serodiagnosis 

and Therapy. Chem. Rec., 2024, e202400100. DOI:10.1002/tcr.202400100 

https://doi.org/10.1002/ange.202303570
https://doi.org/10.1016/j.ccr.2024.215817
https://doi.org/10.1002/adma.202402981
https://doi.org/10.1002/adma.202409592
http://dx.doi.org/10.1002/tcr.202400100


Contributions to this thesis 

 

131 

 

Contributions to this thesis 
 

Chapter 1  

Introduction to enzymatic devices for biosensing 

Z. Wei Developed the hypotheses, surveyed the literature, and wrote the 

manuscript.  

Y. Liu Background knowledge supported of optical, and photothermal 

biosensors and surveyed the literature. 

F. Mutti Reviewed the manuscript and made suggestions for 

improvements.  

G. Rothenberg  Reviewed the manuscript and made suggestions for 

improvements.  

 

 

Chapter 2 

Engineered enzymes for improving the stability of electrochemical 

biosensors 

Z. Wei Conceived the idea, designed and built the biosensors surveyed 

the literature, and wrote the manuscript.  

T. Knaus Engineered enzyme knowledge supported and enzyme 

purification.  

Y. Liu Background knowledge supported and surveyed the literature. 

Z. Zhai Chromatography-mass spectrometry characterization supported 

and measurement methods design.  

A. F. G. 

Gargano 

Chromatography-mass spectrometry characterization supported 

and measurement methods design.  

F. Mutti Reviewed the manuscript and made suggestions for 

improvements.  

N. Yan  Reviewed the manuscript and made suggestions for 

improvements.  

G. Rothenberg  Reviewed the manuscript and made suggestions for 

improvements.  

 



Contributions to this thesis 

132 

 

Chapter 3 

Recyclable and robust optical nanoprobes with engineered enzymes for 

sustainable serodiagnostics 

Z. Wei Designed the methodology, established the model for the study, 

performed the experiments, and wrote the manuscript. 

Y. Liu Conceived the project, analyzed the data, designed the 

methodology, established the model for study, performed the 

experiments, and wrote the manuscript. 

T. Knaus Engineered enzyme knowledge supported and enzyme 

purification.  

X. Zhu UCNP nanomaterials knowledge supported and constructed 

disease models. 

M. Damian Engineered enzyme knowledge supported and enzyme 

purification.  

F. Mutti Reviewed the manuscript and made suggestions for 

improvements.  

H. Zhang Reviewed the manuscript and made suggestions for 

improvements.  

F. F. Loeffler Reviewed the manuscript and made suggestions for 

improvements.  

 

 

Chapter 4 

Robust and reusable solar-powered photothermal assay based on 

engineered enzymes 

Z. Wei Designed the methodology, established the model for study, 

prepared the probes, and wrote the manuscript. 

Y. Liu Conceived the project, established the Android application, 

analyzed the data, and wrote the manuscript. 

M. Damian Engineered enzyme knowledge supported and enzyme 

purification.  

P. Peters Enzyme purification.  

T. Knaus Engineered enzyme knowledge supported and enzyme 

purification.  



Contributions to this thesis 

 

133 

 

Z. Ma Reviewed the manuscript and made suggestions for 

improvements.  

F. F. Loeffler Reviewed the manuscript and made suggestions for 

improvements.  

F. Mutti Reviewed the manuscript and made suggestions for 

improvements.  

 

 

Chapter 5 

Bio-electrocatalytic alkene reduction using ene-reductases with methyl 

viologen as electron mediator 

Z. Wei Designed the methodology, performed the experiments, and 

wrote the manuscript. 

T. Knaus Engineered enzyme knowledge supported and enzyme 

purification.  

M. Damian Engineered enzyme knowledge supported and enzyme 

purification.  

Y. Liu Data analysis and writing the manuscript.  

C. S. Santana Electrochemistry knowledge supported and data analysis.  

N. Yan Reviewed the manuscript and made suggestions for 

improvements.  

G. Rothenberg Reviewed the manuscript and made suggestions for 

improvements.  

F. Mutti Reviewed the manuscript and made suggestions for 

improvements.  



 

134 

 

 

 



Acknowledgment 

 

135 

 

Acknowledgment 
 

The day I wrote those letters was typical of an autumn day in the Netherlands. The 

sky was overcast, but there was no rain, and the ground was covered with fallen leaves. 

I have just had a conversation with Prof. Francesco. G. Mutti, my supportive 

supervisor. This discussion is similar to the initial meeting we had four years ago. I 

distinctly recall the day I received the reply email indicating that he wished to discuss 

my CSC scholarship application with me. I must admit that my English is not 

sufficiently advanced to enable me to fully comprehend the discussions held at that time. 

However, I do recall that Francesco subsequently sent me a meeting summary. By the 

time four years had elapsed, I had already participated in numerous meetings and 

interviews with a variety of professors. I have yet to encounter another professor who 

could provide a meeting summary to a student in such a prompt and efficient manner. 

During the four years of study and research, I was able to obtain feedback in a timely 

manner when I requested assistance. He consistently provided detailed reviews of my 

manuscripts, posters, and presentations, even correcting minor spelling and 

abbreviation issues in the reference section. His expertise in the field of enzymes and 

biocatalysis has consistently offered valuable insights that have helped me overcome 

experimental challenges. Words cannot express the gratitude I have for his guidance 

and support over the past four years. The experience of those four years will forever be 

a valuable part of my professional history. Thank you, Francesco! 

 

I would like to express my gratitude to another of my supervisors, Prof. Gadi 

Rothenberg, with whom I had the opportunity to work as a student as a result of a 

series of fortuitous circumstances. I remember him saying that I was the first student to 

be accepted into his research group without having an interview with him. However, 

this did not affect the way he treated me. I was already afforded the same access as 

other students, able to knock on his door at any time to ask questions on both academic 

and general matters. Furthermore, I also extended invitations to group trips and group 

dinners, and I received my annual Christmas gift. I gained valuable insights from him, 

including how to create a compelling report, how to draft a strong CV and even some 

communication skills. I have also benefited from these experiences in my personal life, 

and I am a better person than I was four years ago. I am confident that these skills will 

prove to be a valuable asset in my future career. Thank you, Gadi! 

 

另一位我想感谢的导师是晏宁教授，正是在晏老师和 Francesco 的推动下，我

才能开始这个项目，并且有机会来到荷兰阿姆斯特丹大学学习。虽然开始阶段

因为疫情的原因，使得我跟晏老师在 Uva 见面得机会并不多，但是晏老师时刻

都在关心着我的研究和生活动向。同时，他也会因材施教，根据我的目标，总



Acknowledgment 
 

136 

 

是给出合理得建议和适时的鞭策。这让我在工作-学习间的平衡上受益匪浅。虽

然，在我博士研究的最后阶段，晏老师已经不能来到 Uva 进行面对面的指导，

但是他还是能跨越时差的阻碍，对我的研究问题进行远程指导，这使我对电化

学的研究有了更深入的理解。这些工作和学习上的减缓了我在异国他乡的思乡

之情，感谢晏老师！ 

 

I would also like to express my gratitude to Prof. Ning Yan, my co-supervisor. I am 

grateful to Ning and Francesco for enabling me to commence this program and pursue 

my studies at the University of Amsterdam. Despite the limited opportunity to meet 

with Ning at Uva at the outset due to the epidemic, Ning consistently demonstrated 

concern for my research and personal well-being. Additionally, he consistently 

provided well-considered counsel and timely motivation, aligning his guidance with 

my aspirations and objectives. This has assisted me in achieving a healthy work-life 

balance. Despite being unable to attend Uva for the final stage of my PhD research, 

Ning was able to provide remote tutorials on my research questions across time zones, 

which enabled me to gain a deeper understanding of electrochemistry research. Thank 

you, Ning! 

 

I would like to thank the professors on the committee, Prof. Dr. Arian van Asten, 

Prof. Dr. Bas de Bruin, Prof. Dr. Stanley Brul, Prof. Dr. Hong Zhang from the 

University of Amsterdam, and Dr. Caroline E. Paul from the Delft University of 

Technology. I would like to thank you for taking the time to read my thesis, and I would 

be very grateful if you could provide me with your suggestions and participate in my 

defense.  

 

I would like to express my gratitude to the members of the Biocat Group and 

Heterogeneous Catalysis and Sustainable Chemistry Group, including both those who 

are still in the group and those who have since departed. 

 

If I were to extend my gratitude to anyone in the Biocat groups except Francesco, it 

would be Dr. Tanja Knaus. On my first day, she kindly took time out from her work 

to give me a tour of the campus and the labs. When she learned that I was still struggling 

with cycling, she offered to let me use her bike to practice, and her rigorous and 

meticulous approach ensured that our lab always had what was needed. The meticulous 

organization of the chemicals was evident in the systematic storage in boxes, which 

was a testament to her attention to detail. Her generosity and meticulousness have been 

invaluable assets over the past four years, and I have been grateful for the opportunity 

to learn from her. I would like to express my gratitude to Dr. Vasilis Tseliou for his 

invaluable support in my research and professional development. His insights and 



Acknowledgment 

 

137 

 

guidance have been instrumental in enhancing my understanding of the European 

academic landscape. Elena Tomarelli, Josemarco Mendoza Avila, Kyriakos Tsatsis, 

Patrick Peters, Renee Potijk, Anne-Fay de Jong, Maria Nabatova, Marco 

Rabuffetti, and the people I worked together in the Biocat group, we spent many 

wonderful days together, including lunches, sunbathing, dinners, and long 

conversations, which will be a cherished memory in my life. I wish them all the best 

for the future. I would like to express my gratitude to Matteo Damian and Salvatore 

Romano for their assistance both at work and in encouraging me to pursue a fitness 

regime. Despite my initial lack of sporting talent, they have been instrumental in 

introducing me to the gym and fostering my commitment to exercise. This habit has 

been invaluable to me and will continue to be so in the years to come. 

 

I would like to thank Norbert Geels for his invaluable assistance with experimental 

instrumentation and chemical safeguards. I would also like to thank Dr. Amanda 

Garcia, Jasper Biemolt and Cássia Sidney Santana for their assistance with the 

theoretical and experimental aspects of electrochemistry in my topic. I would like to 

extend my gratitude to Noë Watson, Pieter Laan, Connor Deacon-Price, Fran Pope, 

Pim Broersen, Martijn Mekkering and the people I met in the HCSC group. It was 

a great pleasure working with them, travelling to Turkey, and attending the conference. 

I wish them all the best in their future endeavors after completing their PhDs. I would 

also like to thank Ruiming Liu for sharing with me various professional books on 

electrochemistry, which proved to be of great assistance in my subsequent research. 

 

I would like to express my gratitude to my collaborators, including Dr. Felix Loffer, 

Dr. Xingjun Zhu and Prof. Zhanfang Ma, for their invaluable assistance and expert 

guidance throughout the course of my research. I would like to express my gratitude to 

Felix for his assistance from Germany and for helping me to secure a postdoctoral 

position. I would also like to express my gratitude to Xingjun from Shanghai for his 

unwavering support in designing and conducting our experiments. I would also like to 

thank my master's supervisor, Prof. Ma, for his continuous teaching. It was during the 

three years in his group that I received the most comprehensive research training, which 

enabled me to carry out my PhD work in a very smooth manner. I would like to express 

my sincere gratitude. 

 

Aside from the members of the working group, I also had the pleasure of meeting 

numerous acquaintances in my personal and professional life during my time in the 

Netherlands. Firstly, I would like to thank Ziran Zhai and Matteo. They were my 

defense paranymphs and they invested a great deal of time and effort in my defense. I 

would also like to thank him for taking care of my cat when I was away. I am very 

grateful to him. Secondly, I would like to thank all the Chinese colleagues I met in 



Acknowledgment 
 

138 

 

Science Park, Kefan Wu, Jun Yuan, Kezhang Deng, Shang Shi, Tianbo Duan, 

Zhiyuan He, Longjiao Chen, Jianghua Liu, Minghui Zhou, Yingying Tang, and 

Sheng Zhou, for meeting me in Science Park, and many of you kindly lent me the 

chemicals and instruments I needed for my experiments, and many of you have taught 

me a lot about their own research fields, which have benefited me a lot. I would also 

like to thank my neighbors in Amsterdam: Luyuan Nong, Shiqi Zhang, Jiajia Zhao, 

Fangxu Lin, Zhongqi Chen, Fuzhen Zhou, and Eva Li, who all provided assistance 

during my time in the Netherlands when I did not have any other support, and especially 

a few of them who consistently looked after my cats on my behalf when I was away, 

for which I am very grateful. 

 

除了这些来自同一工作小组的人们，我在荷兰也遇到了很多生活中或者校园

里的朋友。首先我要感谢翟自然，他和 Matteo 作为我答辩的 paranymph 真的为

我的答辩花费了很多的时间和精力。同时，也感谢他每次都在我需要的时候可

以帮忙照看我的猫猫。非常感谢。其次，我也要感谢我在 Science Park 遇到的各

位中国同事们，吴可凡，袁君，邓克钻，石尚，段天博，何致远，刘江华师姐，

周明慧师姐，汤盈盈师姐和周晟，感谢与你们在 science park 相遇，也感谢你们

中的很多人每次都会借给我实验所需要的药品和仪器，也有很多人给我讲了很

多关于他们自己研究领域的知识，这些都让我受益良多。我也要感谢我在阿姆

斯特丹遇到的各位好邻居们：农璐源，张诗琪，赵佳佳，林芳旭，周福珍和李

杏林，他们都在我在荷兰举目无亲的时候向我申来过援助之手，特别是其中的

几位总是在我外出的时候帮我照看猫猫，非常感谢！ 

 

I have also been fortunate enough to make many friends in Wageningen through 

some special connections, and I would like to thank Yi Lu and Wenqing Kim for 

always taking care of Jiali Cheng and me. They have shown us that adult worries and 

childish fun are not in conflict, and that even as we grow older, we can still be very 

interesting adults. I would also like to thank Stella and Jan for their kind invitation to 

their wedding, and for the enjoyable photos and dinner dates we shared together. Finally, 

I would like to thank the friends at Wageningen for their continued support and care. 

Jie Lu, Hongyu Sun, Zhan Xu, Zhengyuan Liang, Jinghan Li, Zulin Mei, Huizi 

Yangqiu, Hanyi Zhang, Yongran Ji, Tunan Gao, Naixin Zhang, Miaomiao Yao, 

Sijie Huang, Yutong Guo, and the people I met in Wageningen, I would like to 

express my gratitude for your assistance in caring for Jiali at Wageningen. I would also 

like to thank some of you for your support of my research work from WUR.  

 

因为一些特别的缘分，我还很有幸得结识了很多在瓦赫宁根的朋友。其中我

想先感谢包子姐姐和金总，感谢他们一直以来对我和程嘉莉的照顾，也是他们



Acknowledgment 

 

139 

 

让我们看到了成年人的烦恼和童趣并不冲突，即使年龄增长，也可以成为很有

趣的大人。然后，我想感谢 Stalle 和 Jan 夫妇，感谢他们邀请我们一起出去玩，

一起约饭，一起拍照，以及参加他们的婚礼，可以见证他们人生中最美好的时

刻之一。接着，就是那些一直在瓦村帮助和关心我们的人：卢洁，孙宏禹，徐

崭，梁政渊，李静菡，梅祖麟，杨秋慧子，季永然，高图南，张涵奕，张乃心，

姚苗苗，黄思捷，郭育彤和在那些在瓦村遇到的朋友们，感谢你们在瓦村对程

嘉莉和我的关心和照顾，也感谢你们其中一些人，在瓦大对我研究工作的帮助

与支持。 

 

I would also like to thank my friends scattered all over the world, Bowen Ma, Jinwei 

Zhao and Nan Wang in Beijing, Yihe Xie in Tokyo, and Sunhao Liu and Yuxin Liu 

in the United States. I would like to express my deepest gratitude to my colleague and 

dear friend in scientific research, Yuxin. It is thanks to his invaluable support that I 

have been able to overcome the numerous challenges throughout my research and 

personal life. His constant inspiration has led to the generation of numerous innovative 

concepts. Thanks! 

 

我还想感谢我散落在世界各地的朋友们，在北京的马博文，赵金伟和王楠，

在东京的解一鹤，在美国的刘孙昊和刘瑜鑫。其中，特别感谢我的合作者，我

科研道路上一直以来的好友，刘瑜鑫。正是在他的帮助下，我才能够客服一个

个研究或者生活上的困难，也是在他的启发下，我才能迸发出一个个奇思妙想

的想法。高山流水，知音难觅，我们山高水长，苟富贵，勿相忘。 

 

Finally, I would like to thank my family, especially my parents. Their unwavering 

dedication and support have given me the opportunity to be here today, and their open-

mindedness has encouraged me to continue exploring at this stage of my life. I would 

also like to thank my girlfriend, Jiali Cheng, who has been a source of comfort and 

support during my time in the Netherlands. Her encouragement has been instrumental 

in maintaining my resolve throughout the challenges faced, her affirmation has been 

crucial in restoring my confidence, and her decision to bring back our cherished cat, 

Fafa Cha, has been a significant source of joy. Furthermore, I would like to express 

my gratitude to my cat, Fafa, for her role in ensuring the continued absence of mice 

from my home, and for her consistent companionship. 

 

最后，我想感谢我的家人们，首先是我的父母，正是他们一直以来的付出和

支持，才能让我有今天坐在这里写下这段话的机会，也是因为他们的开明，才

能让我在这个年纪还有在外漂泊的勇气。其次，我要感谢我的女朋友，也是我

在荷兰最好的避风港湾，程嘉莉。正是她的一次次鼓励，使我没有中途放弃，



Acknowledgment 
 

140 

 

也是她一次次的肯定我，让我找回那些已经失去多年的信心，还是她将我们最

可爱的猫猫，茶发发选了回来。最后，我要感谢我的小猫，茶发发，正是因为

有她的存在，我的家里可以免受老鼠的侵扰，也是她陪伴我度过了一个又一个

日子，感谢她来到我的小家里。 

 

After four years of PhD study and seven years of academic research, followed by 30 

years of professional life, during which time I met many people whose names may not 

be mentioned here, I remember meeting and working with these people, and then 

parting ways. There are too many people to thank individually to express everything I 

would like to say. However, for the sake of brevity, I will conclude here. Thank you for 

all the people I met in my life. All those moments composed me now. And the last word, 

in case I don't see you, good afternoon, good evening, and good night! 



 

141 

 

 


