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My PhD journey has been like a roller-coaster but I was blessed enough to have many co-travelers on this
adventurous ride. On looking back, I realize that I have spent memorable time during my PhD which could not
have been possible without many people around me. Now it’s apt time to thank all of them for their contribution.
Research is a team effort, and success requires a team of brilliant minds. I would never had come that far with
my PhD research without the aid of my promotors and daily supervisor.
First and foremost, I offer my sincerest gratitude and utmost appreciation to my first promotor Prof. Steven
de Jong. Dear Steven, your enthusiasm and support were instrumental for the completion of this thesis. Your
interest towards science and research is very inspiring for me. Further, your critical attitude always motivates me
to push the envelope and this is something that I cherish the most. Listening to your professional and personal
experiences during AACR, Glasgow and KWF meetings was always insightful and fun. I always find it funny to
knock your door and ask for a few minutes that usually end up to a stimulating active discussion of half an
hour, thanks for being patient.
I extend my acknowledgement to my second promotor Prof. Ate van der Zee. It was always enjoyable and
encouraging speaking to you, particularly in your awesome office with panoramic view of Groningen city. You
always spice up my results and manuscripts with idea of clinical relevance in our monthly thesis meeting.
Thanks for your valuable inputs for my PhD research.
My heartfelt appreciation goes to my daily supervisor and co-promotor Dr. Bea Wisman. You have proved the
title of ‘daily supervisor’ as you were easily approachable to answer my queries. Bea, thanks a lot for helping
me to get rid of my ‘shadow of doubts’ regarding my research projects and their progress, particularly in the
middle years of my PhD. Furthermore, I duly respect your caring attitude towards your students. Being a mother
of two kids, you always inspire me to have professional-personal balance.
My sincere gratitude to the members of the reading committee, Prof. Els M.M.J Berns, Prof. Jan Jacob
Schuringa and Prof. Harry J.M. Groen for their time and effort invested in reading and evaluating my thesis.
I owe sincere thanks to all the co-authors of my manuscript for their contribution and support.
Firstly, my profoundest applause to my “partner in crime’’, Dr. Nicolette Alkema. Dear Nico, it was our boundless
understanding and helping each other attitude that led the basis of our great teamwork regarding our doctoral
theses. I learnt my first PDX mouse surgery from you and since then we have never looked back and made
almost 50 PDX ovarian cancer models. I always cherish the time spent with you at the CDP, our chitchats and
gossips during experiments used to be delightful. I wish you a lot of success in your upcoming professional and
personal life.
My sincere gratitude to Prof. Marcel van Vugt for his supervision and guidance on DDR pathway-related
research, which resulted into a successful publication as Chapter 3 of this thesis. My heartfelt appreciation to
Dr. Rudolf Fehrmann for performing bioinformatics analysis that was instrumental for chapter 7. In addition,
thanks for sharing your knowledge and active discussions, which resulted in novel solutions at many instances
during my PhD. My profoundest gratitude to Prof. Harry Hollema and Dr. Evelien Duiker for your vital help in
analyzing countless H&E and immunohistochemistry (IHC) slides of ovarian cancer patients and PDX tumors
that play an important role in many chapters of this thesis. My profoundest gratitude to Prof. Ed Schuuring,
your timely guidance and suggestions during our ‘methylation meeting’ were very constructive for the methylome
project. I would like to express my greatest appreciation to Prof. Tim de Meyer and Prof. Wim van Criekinge
for your constant support and encouragement for learning and performing bioinformatics analysis using R. Dear
Tim, thanks a lot also for offering me to visit you at Ghent and sharpen our skills on R using TCGA datasets.
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Further, your prompt responses on our biostatistics-related queries are always highly appreciated. I would like
to thank Prof. Liesbeth de Vries for her invaluable suggestions and remarks on chapter 6. My special thanks
to Dr. Anton Terwisscha van Scheltinga for helping us with dual imaging story by providing your practical and
theoretical expertise of optical imaging.
As per Benjamin Franklin’s saying “Well done is better than well said” and this suit very well to the technical
support that I received during my PhD tenure. First of all, Gert Jan, thanks for your immense help, be it genes
knockdown, western blotting or pyrosequencing. I found you as a person who strives for perfection in results,
your eagerness to try new techniques in a perfect manner (like your recent IHC staining skills) and your nature of
going beyond data collection, is what I appreciate the most. Being a talkative person, I learnt a lot about general
Dutch system along with rules and regulations. My special thanks goes to Harry Klip, your support and help
was fundamental for our PDX model and bio-banking project. Besides tissue processing and data management,
we always got time to talk about your sailing voyage. Dear Neeltje, thanks a lot for all your assistance and help
during PDX surgeries and data management in the absence of Harry and later with DEC related issues. I would
also like to extend my thanks to Roland, Phuong, Wytske, Marieke, Esmee, Silke, Linda and Lorian (from
pathology dept.) for their timely technical support in various experiments.
I would like to express my appreciation to the managers of the lab: Hetty and Coby as well as administrative
support of Medical/Gynecological Oncology: Janny, Anna Slotboom, Gretha, Bianca, Meta and Tine. I always
remain thankful for helping me out with lab-related issues, financial matters, product ordering and other
administrative stuff. Certainly, you are an invaluable asset to MOL lab.
My next compliments go to my TARGON teammates. Dear Jolanda, thanks a lot for your help in establishing
PDX models in the absence of Nicolette and performing FACS experiments for Chapter 6. Further, I would
like to thank Joost (my SNP buddy), Roelien, Gerke, Gerda and Ximena for helping me to maintain the PDX
models and their weekly check-ups. Dear Dr. Marco de Bruyn, thanks for your valuable advices and sharing
your experiences, not to mention our regular funny light chats. Further, I would like to appreciate other members
of TARGON: Aniek, Rong, Fenne, Florine and other master students who actively discussed my work during
our weekly Tuesday meetings. In addition, I would like to extend my gratitude to all the doctors of gynecologic
oncology who supported the research of this thesis by providing patient tumor material.
Many appreciations to masters that I have supervised during my PhD research: Leroy, Rieks and Toon. Your
work definitely contributed to the completion of my thesis. I also enjoyed introducing many bachelors’ students:
Ana Vincent, Lindy, Carin, Sonja and Eline, to the world of scientific research.
This PDX project would not have been successful without the help and support of central animal facility (CDP)
staff. My deepest gratitude goes to Animal officers Miriam and Catherin for their valuable suggestions for the 3
R’s. This acknowledgement extends to the excellent microsurgery team of CDP (Andre, Michel and Annemieke)
and all the animal caretakers.
My special thanks go to my former and current officemates: Milind, Anne, Hilde, Roeliene, Kleber, Siqi and
Frans, I am very happy to share the office with you and I thoroughly enjoyed my time in such a friendly and
international atmosphere of our office. Dear Justin Anna, although we don’t share office, but your office is my
most frequent Adda for awesome off-timing chats and knowledge sharing. I highly appreciate and respect your
passion towards research and wish you lots of success at Norway with Maria.
I would like to thank other former and current MOL members as well: Hylke (our 2nd Master ☺), Urzula,
Frank Roossink, Malgosia, Jennifer, Judith, Krill, Birgit, Ingrid, Karin, Eva, Jolien, Esther, Arne, Martin, Arjan,
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Margot, Natalia, Marloes, Rolf, Pepijn, Ines, Francien, Stijn, Elly, Stephanie, Sergi, Frank Jan, Anouk, Elles
and Annechien. Without you guys, research couldn’t be that fun in the department. My big thanks to our other
department friends from MOL lab: Antonella, Marco, Martha, Bart-Jan, Vincent, Hein, Bauke, Annet, Katherina,
Kim, Frank, Tiny and Walderik. I also would like to thank the MOL lab party committees who are regularly
organizing many borrels, Sinterklaas and annual lab day-outs and provide us regular mode of refreshment and
interactions. My big appreciation to colleagues and friends from other departments and facility of UMCG: Atiqul,
Piotr, Siobhan, Christian, Monique, Veera Kumar, Ajay, Pravin, Mithila, Nato, Fariba, Saleh, Mojtaba, Fahime,
Genaro, David, Rutger, Martin, Jasper, Andrea, Geert, Theo, Henk, Dalph, Mohamed, Christina and Peter for
nice talk and bright smile.
Dear Martijn, my friend and colleague, we share a nice connection ever since the tour of our PhD journey.
We had a great time during learning bioinformatics analysis together at Leiden and Ghent. I also learnt
pyrosequencing from you, which became a paramount technique of this thesis. Martijn, you are an amazing
person! I simply appreciate your energy level and outlook towards life and science. I wish you and Manasa all
the very best for your future professional and personal life.
My sincere appreciation goes to graduate school of medical sciences (GSMS) for their great assistance and
providing me so many opportunities to improve my skills via various offered courses along with financial support
to attend conferences.
Dear Steven (Prof. Steven de Jong) and Frank (Prof. Frank AE Kruyt), I am highly thankful to you both for
providing me a great opportunity to continue my research career in medical oncology with an interesting project
on breast cancer stem cells.
For me paranymphs are the “pillars of support” on the D-day ☺. Dear Gert Jan and Shiva, utmost thankfulness
for being the strong concrete pillars for me.
I am also fortunate to be a part of various organizations during my PhD Tenure. Being a Groningen Indian
Student Association (GISA) president, I would like to thank my team (Gaurav Malviya, Rajendra Chauhan,
Suresh van der Vijay, Milon Mandol, Avinash Raju) for their immense support throughout the year and making
event organization such a fun activity. Further, organizing GSMS PhD Conference 2015 was an amazing learning
experience and an opportunity to make great friends like Heleen, Nicole, Charlotte, Ena, Stefan, Mirjan and
Dario. Likewise, as a part of party committee 2012 ‘MASTI’ for MOL lab, I thoroughly enjoyed organizing
borrels, theme based events and lab day out with Susan, Harm Jan, Nathalie and Titia.
I owe sincere thanks to Manoj, Bhagya and their team from Pharma Pulse for providing their expertise hand in
designing the cover, content evaluation and correction; and formatting layout for this thesis.
I can never forget my initial days in Groningen. Vinay, Chetna and Anil you made me feel like a family, delicious
dinners, grocery shopping, late night conversations and horror movies are some of the sweet memories that I
will cherish forever. Dear Balaji, Vaishali, Pranav and Hansraj, thanks for being my initial Indian support.
Gradually, my Groningen “desi” circle expanded and I came in contact with Pramod, Shiva, Kiran, Gopi, Akshay,
Saritha, Soni, Ganesh, Soumen, Khayum, Siddesh. Pramod and Shiva, I am fortunate to have you as my amazing
housemates. Our house was a typical representation of “unity in diversity”, being shared by 3 individuals from
different zones of India. Be it inviting people for parties, watching cricket world cup together, weekend movies,
and special cooking lessons from Pammo Bhaiya or what not, the list is endless. Kiran bhaiya, your passion
for cooking inspired a lot of naïve cooks like me. Akshay and Gopi, how can I forget your numerous party
invitations and persuading us to cook for ourselves due to lack of preparation ☺). Gopi, you were my first desi
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supervisor in Groningen who introduced a pharmacist to molecular biology. Ganesh pappa, thanks for moving
out from Cortinghlaan 56A so that I can make my way not only in the house but also in hearts. Dear Sari ra,
you were an awesome addition to the desi guy’s gang. You are a girl with a great sense of humor and amazing
listening capabilities ☺). Soni, thanks for inviting me for the yummy Indian food on various occasions celebrated
at orange house. Thanks to my Pillar Saab Shiva for introducing me to other amazing people like Khayum,
Siddesh and Soumen. Your helpful and easy-going nature was a great contributor to our friendship.
Then singles got double and we started enjoying bigger and better parties. Thanks to all bhabhies; Subha,
Meena, Ananya, Spoorthi, Neha Malviya, Soutri and Sangeeta for being an amazing addition. Groningen always
remains a vibrant city and a home to fresh faces. This brought us to meet many new families. Sunil-Smitha and
Rajender-Shilpa, I always loved to have amazing south Indian dinners at your place. Mr. and Mrs. Prof. Saab
(Asish-Reema), your company be it during GISA events (quizzes) or Pathe movies was always enjoyable. I am
happy that distance is not a barrier to this heartfelt connection. Gaurav-Neha, your zeal of celebrating Indian
festivals and inviting us for the same is really appreciable. Shodhan and Chaitanya it was really nice meeting
you and having you around.
Dear Vinod uncle and Meena Aunty, you are our local guardian and Groningen parents. Your unconditional love
and support made us feel at home. No matter the time of the day, you are just a call away. Nawina, Vinesh
and Vinay, you are also a great part of our Groningen family.
An integral part of my Groningen life is GISA where strangers are turned into friends. During many GISA events
and while preparing for them, I cherished many happy moments with Groningen Desis. My warmest thanks
to Bhushan-Prachi, Milind, Pallavi, Sneha-Amol, Vineet, Ankita, Rama Di, Ashoka, Aditya, Swapnil, Paresh,
Tauqeer, Sheikh, Sasanka, Harsh, Vishal, Hemant, Ketan, Kumar Saurav, Milon, Subir, Varsha, Dipayan,
Suresh Babu, Neeraj, Kushi, Nilesh, Vikram Mitra, Gaurav Rana, Lakshmi, Yamini, Gopi Krishan and Vikram
Bollineni, Saurabh Roy, Nobina. Also I toughly enjoyed the dance performances and their preparation with
Soumen, Gaurav Kanojia, Gautham, Pranov and Praneeth. Dear Pratiksha (Petty), our friendship is a sweet gift
of my life, which has its roots commencing from GISA as well. Since then you are a valued friend and I hope
this will last forever. Dear Yoshi, we had lots of fun during your initial stay in Groningen and our memorable
Venice trip, especially ‘’the dishwasher incident’’ that still brings smile to our faces ☺. My sincere thanks also
go to my non-Groningen friends in NL: Rajender-Chaitali, Mehul-Kanchan, Simar, Rachit, Twinkle and Burhan
bhaiya.
My heartfelt appreciation is extended to our dearest friends Kabir and Julian who hold a special place in my
heart. The humorous acts of Kabir Miya are the source of entertainment in our lives

. Dear Julian, you are

an open and kind-hearted person who is always happy to host us at regular intervals ☺. Time spent with you
both will always be one of the best memories of Groningen and our little Sumaira is a great addition to that.
Dearest Shiva saab, I am fortunate enough to have a friend like you who is always there in the hour of need.
Your jovial nature with great sense of humor and ‘out of the world’ explanations will be remembered forever.
Ananya, thanks for your hospitality on a number of b’days, anniversary and get-together parties. I wish you both
along with Sujan saab a great life ahead.
I could only pass through thick and thin of my life in Groningen with timely support and guidance from my
mentors and advisors. My deepest gratitude goes to Jai Prakash, Ruchi, Vinay, Anil Rana, PK Sharma,
Saravanan, Hasan dada, for providing apt advice, be it at professional or personal front. Jai Sir, you were
the one who aroused my inclination towards the field of cancer research and still motivates me to follow my
passion. All this life in Groningen was not possible if the foundation was not laid good and strong. My whole
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hearted thankfulness goes to my Indian mentors: Anil Puniya Uncle, Majumdar sir, Pathak sir, Sahoo sir who
inspired me to choose research as my career.
My deepest thanks go to my Master’s friends: Isis, Ya, Madina and Noor for sharing great and sweet memories
of life. The time spent during my Bachelor’s in DIPSAR is still close to my heart as it gave me some life-long
friends: Kanishk, Arshad, Mohit, Priya, Shailu, Nishi, Vandana, Vinni, AP, Manan, Abhishek, Abhay, Ranjan,
Suresh, Riju, Vipul and many more. Same goes for my school buddies who were friends at the time when the
word friendship was undiscovered for us. Dear Jyoti, Vishnu, Neha, Navneet, Juhi, Sheetal, Shelja and Sumit,
thank you so much for your unconditional and valuable friendship.
I truly believe that the people who feel satisfied with their personal lives are more satisfied with their careers
and perform better. Family plays a fundamental role in creating a successful professional life and I am truly
bestowed to have my in-laws as my second parents. Dear Mumma and Daddy, my sincere regard for welcoming
me to the family. Thanks for supporting me throughout the roller-coaster ride of my PhD. Certainly, your visit to
NL strengthened our bond further. Dear Atul bro, your sense of humor further adds up to the enjoyment during
my sasural visits. Hopefully soon, you will fulfill the desperate need of a sister-in-law in the family ☺. This also
brings me to my sister-in-law Rashmi bhabhi, thanks for being there and taking good care of the family so that
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