
  
                      

 
  



  
                      

 
ABOUT SCIENCE GURUS 

  
 
 

 
  
  
To provide science-based education, training, and mentor platforms that enable students to 

excel in science careers.  

Science Gurus was founded in December 2009 by enthusiastic volunteers passionate about 

science and dedicated to supporting budding scientists. Science Gurus is a registered non-profit 

charitable organization, and it offers insights into a plethora of opportunities in research and 

development for students interested in pursuing a career in life sciences. Given the rapid 

growth of the life science industry across the globe, an understanding of nature and career 

opportunities may lead to educated decision-making. In addition, this organization’s key 

objective is to attract young talent from engineering, technology, and natural sciences to 

address challenging scientific questions in human health and diseases.  

Science Gurus has been promoting charitable activities on supporting science education for 

deserving and needy students in the United States of America and in India by way of:  

  

• Providing career growth mentoring to next-generation scientists  
• Building Biotech/Pharma awareness among the youth  
• Mentoring students to work on independent research projects  
• Engaging the youth in STEM areas through hands-on teaching  
• Recognizing and rewarding teachers to promote science education  
• Sponsoring low-income students in obtaining science education in India  
• Conducting drug discovery & development workshops in India  
• Collaborating with academic institutions to build science curriculum in India  
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CD20 Monoclonal Antibodies: Ofatumumab’s Relationship 
with B-Cell Lymphomas 
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Abstract 
 

Monoclonal antibodies have been studied extensively for the past few decades because 

of their promising properties and effects on cancer cells.CD20 is a transmembrane protein that is 

mostly found on the surface of B-cells and maintains a high relationship in the survival and 

growth of cancer cells as it is involved in cell signaling. While it has been proven to play a large 

role in inducing programmed cell death with the aid of monoclonal antibodies, this protein is 

present on healthy cells, allowing for unnecessary cell death in the immune system through CD20 

recognition. A high expression of this protein has been found in cancer cells that use truncated 

forms of CD20 to promote cell growth and proliferation. The MS4A1 gene comes from 

theMS4Agene family and is responsible for coding CD20.Mutations in this gene and an increase 

in the number of copies are a hallmark of many B cell-related cancers. In this report, we discuss 

the two monoclonal antibodies CD20 rituximab and ofatumumab, and their relation to diseases 

and cancer. 
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The Cell Science Internship has taught me a lot about bioinformatics, drug development, and 

cancer research, all of which shaped my view of how impactful medicine can be on our lives. I 

enjoyed learning about the signaling pathways that are involved in perpetuating cancer and 

autoimmune diseases, and how novel drugs such as monoclonal antibodies can specifically target 

the source of such diseases. I have learned so much about the pharmaceutical industry and biotech 

companies, and how they work together to create a final product that has the potential to save 

lives. I also became more aware of how the flaws in the process of creating a proper drug can 

lead to unreasonably high drug prices. These problems are what inspired me to take an interest 

in bioinformatics and computational biology, as research in such subjects could aid in 

personalized medicine, and thus potentially reduce the amount of drug screening and clinical 

trials that are required and are responsible for high drug prices. I owe it to this internship for 

motivating me to pursue biotechnology as a career. 
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My original plan this summer did not include the Cell Science Internship. I was originally 

planning to join a different research program, but I did not get in. However, Dr. Jagath Juntula and Dr. 

Meenakshi Vengarai graciously accepted me into the Cell Science Internship, almost a month after the 

deadline. Looking back at it, I’m almost glad that I didn’t get in the original program because I learned 

so much from the Cell science Internship. Through the Cell Science Internship, I learned a wealth of 

information about biology topics ranging from cancer to drug development. Not only did I learn more 

about biology, but my work ethic has also greatly improved since I have started this program. When I saw 

the very first assignment for the Cell Science Internship, I thought I would quit. To me, it looked like a 

long, complex assignment with a short deadline. However, I pushed through the assignment and acquired 

a lot of knowledge of cancer. Additionally, the latest research in cancer fascinated me. With each 

assignment and project, I learned more and more and began to make sense of increasingly difficult topics. 

For example, I thought that the Hallmarks of Cancer were so advanced until I thoroughly understood 

them. By the time we had the Human Diseases projects, I was fully aware of the Hallmarks yet confounded 

by topics like Acute Lymphoblastic Leukemia. Once we began to do our final gene projects, acute 

lymphoblastic leukemia seemed like an easy concept. All the work that we did in the  Cell Science 

Internship built upon each other in logical and intricate ways, allowing me to dive deep into cancer and 

biotechnology. I want to thank Dr. Junutula and the Science Gurus team for setting up and carrying out 

the Cell Science Internship program. I want to also thank the biotech speakers that sometimes took their 

Friday nights off to speak to us and help us understand their work and research. In addition, I appreciated 

the Presentation and College Admissions workshops that really assisted me, giving me essential skills, 

especially at this point of my life.  

  

            Gene Weng 
Sayville High School, New York 



  
                      

 
 
 
 

 
Throughout the 2021 cell science internship, I have learned so much new information that I wouldn’t have 

learned in regular school. For example, in class, we generally follow a curriculum and do not get the 

opportunity to hear about personal experiences and about different scientists. What I found particularly 

interesting about this program is that I got to meet so many new people, work on several new projects that 

I wouldn’t even think about pursuing outside of school, write a research paper, and learn about and use 

bioinformatics tools. I am thankful to have learned so much about drug discovery, biology in general, 

filing and understanding patents, and more. One workshop that stood out to me was Bob Figari’s Effective 

Content Development & Delivery workshop. In this workshop, I was able to learn so much more about 

myself and people in general. I noticed that I do so many things while talking that I was unaware of. 

Working on our final projects was extremely fun for me as well since I got to make some amazing friends, 

and I got to learn and put my knowledge to use. Throughout this program, I got to learn more about 

Glioblastoma since I did my individual presentation on it and B-cell Lymphomas along with CD20 since 

I did my final presentation on it. I am super grateful to have done this program since I have come out of 

this program with many more skills, have improved on myself, and have learned so much important 

information in the biology/biotechnology field.  

 
  

               Heer Nanda 
  Amador Valley High School, California 



  
                      

 
 
 
 
 
 
The past six weeks of my experience with the Cell Science Research Internship have been 

the most exciting, challenging, and disciplinary weeks. I remember struggling to 

understand the speakers and homework videos in the first week and half, but as time went 

on and as I was more exposed to cancer - related topics, I found myself understanding 

most materials that the speakers brought. In the first information session, Dr. Jagath said 

that by the end of the session, all interns would be experts in this field. In the first week, 

I didn’t believe it, but now, after completing the internship and the final project, I can 

now see the improvement I made. When I began the final project, I was sceptical. I didn’t 

know how effective our group would be since I am in the completely opposite time zone. 

Meetings were often held at 5am (my time), and communication wasn’t the best since 

everything was online. However, I am very content with my group’s achievements. 

Learning about IDH1/Ivosidenib was a difficult but rewarding pro cess. The most 

challenging part of the project was navigating through cBioPortal, Ensembl, and NCBI. 

It took me long hours to understand the websites. Overall, I am so happy that I participated 

in this internship. I learned so much and gained so much confidence   

               Jiyoung Pyo   
      Miss Porter's School, Connecticut 
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Have you decided what you want to major in or study in college? That was a popular question people 

asked me late in my junior year of high school. I knew I wanted to study the sciences, and was leaning 

toward the biological sciences, but I was not sure. Then, I was afforded the opportunity to intern in the 

2021 Cell - Science Internship Program. Not only did I learn a lot about bioinformatics and cancer 

research/drug discovery, but in this internship I was exposed to new areas of the biological sciences that 

now interest me, including molecular biology, neurobiology, and biotechnology. From this program I 

learned more than just the science, I learned life skills that will allow me to be successful in any career 

path. I learned the importance of communication ( and having the confidence to ask questions and interact 

with knowledgeable guest speakers), the value of hard work and perseverance, and the benefit of doing 

background research on a speaker - thank you Dr. Jagath, I already used this valuable tool in inter viewing 

with an admissions counselor. One of my favorite sessions was with Heather Maecker, Director of 

Immuno - Oncology at AbbVie, on cancer immunotherapy which discussed a new approach to treating 

and possibly curing cancer by using the body's natural defense, the immune system, to target the cancer 

cells. I found this talk very interesting because it introduced an approach to cancer research and treatment 

I had never heard of. It offered me a new way to look at cancer treatment and showed me the value of 

creativity and thinking outside the box. Furthermore, I grew as a person as I learned multiple skills to 

improve my speaking presentation, in particular better eye contact and hand gestures, from Bob Figari 

founder and CEO of InnerTrek. I also learned the significance of teamwork as I connected and worked 

with my partners from California and Texas on our final research project on EGFR & Targeted Therapies. 

Thus, my Cell - Science Internship has been one of my most rewarding and motivational experiences and 

has left me with a series of technical and personal skills that I know will make me more successful in 

college, in my career, and as a person. I am very grateful for the opportunity to participate in this program 

and appreciate all the time and dedication of Dr. Jagath, Meenakshi Vengarai, Surya Narayanan, Anay 

Limaye, and all the 2021 Cell - Science Internship staff, teaching assistants, and guest speakers 

 

 

            Lisa Kovacs   
    Northport High School, New York 
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The Cell - Science Internship indeed was both a valuable but difficult experience. Walking into the 

internship on June 7 had me nervous for the amount of commitment that was required to get through the 

8 week vigorous regimen of class three times a week with an occasional fourth here and there. But, 

interestingly I was surprised to see myself committed to the long term program and found my new 

excuse to avoid leaving my house, “sorry, I've got internship work to do.” I learned that this internship 

not only cultivated a mindset of growth, but encouraged qualities like discipline, commitment, curiosity, 

and open - mindedness. Knowing that this internship may not adhere to the more philosophical and 

liberal arts career I somewhat committed to, I became even mor e confused half way into the program. I 

am both curious in science and law related subjects, and I hope to use this culmination of interests in my 

future career choice. I am exceptionally grateful for all the speakers who took the time to spend a few 

hours of their day to speak with 54 passionate interns. One of my favorite speakers was Heather 

Maecker who presented on Immuno - Oncology. The passion and dedication that she showed was 

undeniably an inspiring moment. It was incredible to see how research c an help the human body fight 

its own body that it constantly recognizes as a foreign object. I also really enjoyed Mr. Robert Figari’s 

workshop on public speaking and presenting. This was yet again an aspect that was applicable in all 

stages of life. Mr. Figari was extremely understanding of our concerns and delivered an interactive 

workshop that nurtured confidence. I was always hesitant in my public speaking capabilities, but with 

tips and tricks that we learned, I feel more at peace with how to present a captivating speech. Finally, 

another speaker that I appreciated was Dr. Meenakshi’s talk on bees. As bees are so small and delicate, I 

could only imagine how attention to detail was a necessity in conducting experiments. I remember being 

amazed when a bee was placed in a small custom stand and then freed after information was collected. 

With so much intricacy in such a small animal really had me thinking of all the small moments we miss 

in such a fast paced world. Thank you to Dr. Jagath, Dr. Meenakshi and Dr. Surya for holding an 

internship that can be applied in several different parts of life. I was grateful to learn more about myself 

and about other youth just like me. I can’t believe 8 weeks have gone by so quickly, but I am proud to 

have made it this far. I appreciate this opportunity, and I hope to give back to the Science Gurus 

community in the future for all the influence it had on me. 

              Mohana Enugurthi 
         Canyon Crest Academy, California 
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I have been fascinated by the cross field of Biology and Chemistry since the age of twelve and 

this interest has grown since then. When I completed a scientific paper on oncogenic viruses and 

a potential CRISPR treatment last year, I realized that I was pi ning to understand more about the 

pharmaceutical industry and drug discovery side of cancer treatments. After searching for many 

months, I was lucky to stumble upon the Science Gurus Cell Science Internship website and I 

decided to apply. Today, I am so th ankful that I did apply for a number of different reasons. 

Firstly, the passion that Dr. Jagath, his fellow organizers, and the guest speakers that we heard 

from is nothing short of purely inspiring. Secondly, I am proud to walk away from this amazing 

expe rience knowing that I now have both a well - rounded and deep insight into the 

pharmaceutical industry. Not only did I nurture my interest in cancer drug discovery, but I was 

also exposed to the business aspect of the broader biotech industry as well as the many new 

technologies that are emerging through the collaboration of different stem fields. Overall, this 

internship was a life changing experience and the highlight of my 2021 summer. I am truly 

thankful for everyone who made it possible. 

  

             Neha Matai  
      Flint Hill School, Virginia 
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I joined the Cell-Science Internship to learn more about the field of biotechnology, but this 

internship provided me with so much more than just that. During these 7 weeks, I was able to 

acquire knowledge on not only biotechnology, but also human diseases, public speaking, clinical 

trial design and execution, and business development to name a few. In addition, these topics 

were covered with so much detail, making them highly informative and thought provoking. The 

amazing guest speakers that were organized took learning this new material to the next level. 

Each presentation was different from one another and exposed me to so many areas within 

science that I would not have otherwise had the opportunity to learn about. They all had their 

own unique and interesting stories, and I am so grateful that they all took the time to speak at our 

sessions. Along with meeting the fantastic guest speakers, it was also nice to meet like-minded 

high schoolers. During this internship, I got to work with a diverse set of individuals who were 

interested in many of the same things as me. I also learned from my peers through their wonderful 

presentations and thoughtful questions. Finally, I am so thankful for all the hard work and effort 

that Dr. Jagath, Dr. Meenakshi, Dr. Surya and the rest of the Science Gurus team put into making 

this internship possible and being there for me and all the other interns. 

  

           Shreya Krishnan  
    Westford Academy, Massachusetts  
 
 

   John P. Stevens High School, New Jersey 
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When I first sent in my application to this program, I was hoping to find an experience that would 

introduce me to the research aspect of medicine. Little did I know, this opportunity was much 

more. Between the amazing mentors, wonderful guest speakers, and various projects, my whole 

perspective on medicine has been changed. In the first project, I had the chance to research 

Hodgkin’s Lymphoma, atopic I would not have delved deep into before. In addition, along with 

Bob Figari’s public speaking workshop, I was able to improve my presentation and speaking 

skills. When presenting my final project on the PARP1 gene, I had the opportunity to apply these 

tips and immediately see the difference in my message and tone throughout the presentation. 

However, this internship was more than just a learning experience. It was a chance to form 

connections, find mentors, and find my passion. Working with my team on the final project 

allowed me to form strong connections with my peers. Additionally, working with the Cell 

Science Internship, consisting of Dr. Jagath, Dr. Meenakshi, and Dr. Surya and the TAs, I was 

able to find the mentorship and guidance to help find and lead me in the right directions. These 

past 8 weeks in the Cell Science Internship program led by Dr, Jagath Junutula has been a truly 

eye-opening opportunity that has both allowed me to grow as a researcher and as an individual. 

Every session, whether it be a guest talk or learning bioinformatics tools, was enlightening in the 

sense that every individual is unique-yet, all strive to reach one common goal: to help others. 

Whether that be through leading innovation in the pharmaceutical sector or even just helping 

students to find their passion, I have always come back to the same conclusion: to help yourself 

is to help others and give back to your community. Such realization from this internship program 

both reinforced my motivations to enter the biotechnology/medical field, but also reminded me 

of what this career path entails: to save the lives of others. Itis with this mindset and the lessons 

I have gained from Dr. Junutula’s internship that I take to conquer whatever lies in my future.  

               Tony Joseph    
   Walt Whitman High School, Maryland  
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In the past two months, I have been taking part in the 2021 Science Gurus Cell Science internship, and I 

believe that it has benefited me greatly and instilled me with the confidence and skills necessary for my 

future careers, especially considering my plan to pursue a career in medicine and health- oncology, to be 

specific. The weekly assignments and activities were excellent ways of keeping my brain sharp during 

the summer, as they prompted me to provide thoughtful and insightful summaries of fascinating videos. 

The human disease presentation provided not only a great opportunity to learn more about Non Hodgkin’s 

Lymphoma, which I would otherwise not have investigated so deeply, but this presentation also offered 

me an opportunity to improve my public speaking and presentation delivery skills. On the subject of 

presentation delivery, the workshop by Bob Figari helped me immensely as well, as it provided me with 

tips and tricks that I have not heard anywhere else. Having to apply these tricks and analyze my own 

delivery helped me reinforce the criteria as well. This workshop helped greatly during the final project, 

where I utilized certain movements and tactics that I would have otherwise not drawn upon. This final 

project involved research and usage of databases and other tools and technology which were completely 

new to me, but after this project, they are not new to me, which is useful as I will most likely be using 

them in the future. The general process of research and inquiry are useful skills that I will be using in the 

future. Putting together a research paper was hard work, especially during the summer, so I believe that 

my work ethic has improved immensely as well. Aside from self-improvement, I greatly enjoyed the 

internship for the guest speakers and knowledge bestowed. Hearing about different topics and areas of 

research was extremely fascinating. Dr. Jagath, Dr. Meenakshi, and Dr. Surya gave insight on their 

interesting, diverse backgrounds and were inspiring for me to hear. I am grateful for the time and effort 

that the coordinators, parents, and other behind-the-scenes supporters have all been putting into making 

this internship possible. 
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The Cell Science internship has allowed me an opportunity to delve deeper into the field of 

bioinformatics and drug discovery, while encouraging me to synthesize and analyze different 

sources and tools. Throughout this program, I have become increasingly interested in targeted 

drug therapies and its valuable applications in the field of medicine. The speakers’ presentations 

were extremely valuable, as we received information and advice from leaders in their fields. The 

experiences from this internship were unique to me because I was able understand the level of 

passion behind the program and assignments, the challenges we were presented, and the learning 

curve that was presented. Being able to present about a highly complex topic, while collaborating 

with like-minded peers, was an experience that offered the steep learning curve and allowed me 

to realize that impactful science and analyses can be performed with existing open-source tools. 

I really appreciated the strict schedule and organization of the program, allowing me to 

understand the logistics from the beginning. I also appreciate the time that the mentors and 

speakers spent to organize this program 

  

         Vybhavi Kotireddy 
        Alpharetta High School, Georgia  
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The cell science internship was definitely an experience that changed my perspective on biology 

and life. At first, I was hesitant about joining the internship due to high expectations of 

commitment, creativity, collaboration, and communication Dr. Jagath and his team had. 

However, I realize how important these standards are. They are the basis of being a part of any 

team, organization, program, relationship etc. I also learned from the program the importance of 

forming a network and how it is not only beneficial for me in the long run, but also rewarding to 

meet and learn about new peers around the country. Moving on to biology, this program has 

opened my eyes to the world of biology. I always believed I was not fit to have a career in biology, 

but through the various guest speakers I learned that biology was not a one way street, but the 

roots of a large tree with thousands of branches into various fields of interests. The speakers 

inspired me with their passion for their work and I learned that although I may not completely 

know what my career will be, I know that the field of biology incorporates a little bit of 

everything. I am truly blessed to have been given the opportunity to take part in this inspiring 

and life-changing program. 
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