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I. Ikaros

II. My interest in the immune system and tumor development lead me to pursue a research 
internship at UCSF investigating the role of zinc finger (ZnF) transcription factor Ikaros. This 
transcription factor is known for the development of blood cell lineages and is a known tumor 
suppressor.In my research I hope to begin to find the role of the zinc finger (ZnF) transcription 
factor Ikaros and its connection with tumor development and immune system development. My 
goal is to do medical, laboratory research on this specific transcriptional factor using vitro and in 
vivo models and the also use genome- wide analysis of DNA- binding and chromatin status in 
addition to gene expression analysis. The final product of my project will be a video explaining 
the results of my project. 

III. Transcription factors are proteins that help transcribe DNA into RNA. They include a wide 
range of proteins such as RNA polymerase which start the transcription of genes. Ikaros 
(encoded by the IKZF1 gene) is a transcription factor that is required for proper development of 
many different blood cell lineages. “Ikaros belongs to the largest class of mammalian 
transcription factors asdefined by the DNA-binding domain: the zinc finger (ZnF) 
family” (Schjerven et al.).  A zinc finger is a structural motif, something that describes the 
connectivity between secondary structural elements, and it is characterized by the coordination 
of zinc ions to stabilize the fold. Ikaros is vital for B cell development, which is a lymphocyte and 
produces antibodies which help identify viruses through antigens , and T cell develpoment. It is 
also an important tumor suppressor in certain subtypes of pre-B ALL (leukemia) and is 
implicated in other human immunological diseases through recent GWAS studies. Tumor 
suppressors are proteins that help suppress any tumors. Without tumor suppressors, tumors 
have the ability to form and become invasive. 

The development of blood cells (hematopoiesis) depends on a complex series of events that 
involves many regulatory processes. In these complex processes a lot could go wrong and 
mutations can develop easily. Mutations are changes in DNA. Most mutations occur during the 
transcription and translation process of making vital proteins. They can occur in several different 
ways: point mutation, frameshift mutation, deletion, insertion, etc. Blood cancer or 
immunological diseases can develop if these developing cells have loss of function or gain of 
function as a result of mutations in the DNA or during the transcription and translation process. 

IV. Prior research has shown that the Ikaros gene codes a transcription factor that contains a 
zinc- finger structure. It also has shown how Ikaros stops CD 133 expression in tumor 
development.  CD133 is a cellular surface glycoprotein that has been reported as a marker for 
the enrichment of cancer stem cells (CSCs)... In this study, we showed that Ikaros inhibited the 
expression of CD133 via direct binding to the CD133 P1 promoter and repressed the 
tumorigenic and self-renewal capacity of CD133+ cancer stem-like cells in hepatocellular 
carcinoma (HCC). We found that Ikaros interacted with CtBP as a transcription repressor 
complex, which inhibited CD133 expression in HCC” (Zhang et al.).
CD133+ ( HCC cells have qualities of cancer stem-like cells. Ikaros has interacted with the 
transcription repressor CtBP vand inhibited CD133 expression by directly binding to its promoter 
in HCC. Ikaros can regulate the biological activation of CD133+ HCC cells and inhibit CD133+ 



HCC cell proliferation. Moreover, in addition, patients with higher Ikaros expression exhibited 
longer survival (Liu et al.)

V. I believe that this project is worth pursuing because it could really give insight into tumor 
growth development in blood cells as well as the general development in blood cells. There are 
so many hidden mysteries in the human body and with every mystery solved even if its just 
finding out why or how the Ikaros genes does what it does, it could help save lives. I hope to 
learn more about tumor growth development and how exactly these genes are transcribed and 
translated. I hope to learn why and how these processes just know what to do and how these 
mutations can arise. My final presentation will provide others with a base that could help them 
find answers to other problems like how to utilize this gene to reduce tumors or find out the 
function of other genes. 

VI. My onsite appearances will be every Tuesday and Thursday from 5pm- 9pm until February 
at UCSF with Dr. Hilde Schjerven. Once this trimester begins, I will be going to the UCSF lab 
4-5 times a week from 9am- 5pm. I am not sure about the day to day schedule as I still have to 
begin in the lab and learn the laboratory procedures and other specifics

VII. As I am a minor working in a medical lab, it will be hard to do research because of the rules 
and regulations. However, I will cooperate to the best of my ability and do what I can do in the 
lab. Another difficulty will be driving to SF twice a week and then more frequently during third 
trimester. The drive will be taxing but I will be sure to get enough sleep and manage my school 
schedule and work schedule. 
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