
Hilda Crispin Investigates Bone Marrow Stromal and Stem Cell 

Characterization and FOXO3a Expression

This summer, I had the amazing opportunity to conduct laboratory research under the mentorship of Dr. Rajan

Dewar. My research project focused on bone marrow stromal and stem cell characterization and FOXO3a

expression. We also collaborated with Dr. Kenneth Ndebele, in a project towards identifying novel therapeutic

targets in pancreatic carcinoma and deciphering signaling pathways.

Dr. Dewar works as a hema-topathologist, and I had the amazing opportunity of learning about the exciting field

of pathology. I realized how pathologists make a diagnosis and play a crucial role in the care of patients. One

of the weekends that Dr. Dewar was on call, I had the opportunity to see how the clinical team was waiting for

his diagnosis before making treatment decisions on their patient who had acute leukemia. Pathologists also

interface with science successfully since they observe morphological changes in cells and tissues. I was able

to see this first hand, by sitting in signout and observing tissue sections of acute leukemia (bone marrow biop-

sies) and pancreatic carcinoma (pancreatectomy specimen - Whipple surgery).

In the research laboratory, Dr. Dewar taught me how to dissect mice, harvest organs and specifically, bone mar-

row stem cells and stromal cells. I worked in setting up primary bone marrow stromal cell cultures. We performed multi-color flow cytom-

etry and analyzed them using a software called FacsDiva. In addition, we also set up cultures of K562 cell lines (CML) and analyzed

expression of FOXO3a by immunofluorescent staining. Immunofluorescence studies were also performed to see the expression of

FOXO3a and Ki67 on K562 and HCT116 cells. Light microscopic techniques were also employed in this characterization.

As a second project, we collaborated with Dr. Ndebele - who was working on pancreatic carcinoma. We verified the endogenous protein

expression of CD55, MRCL3, and Legumain in various cancer cell lines and knocked them down by siRNA. To validate the results, we

correlated them with western blots and immunohistochemistry (IHC), techniques that I learned in the laboratory. Our initial observations

show that CD55 was expressed in two of our cell lines, PANC-1 and ASPC-1, but not the control. MRCL3 was expressed in PL45, PANC-

1, and the control; but a robust expression was seen in BxPC3 cells. In the case of Lugemain, there was expression in Capanc-1, ASPC-

1, and BxPC3 cells, but not in the control. After observing the endogenous expression of these targets, we performed loss of function

studies using siRNA. First, we knocked down CD55 in Capanc-1 and ASPC-1 cell lines. What we observed was that CD55 protein repres-

sion increased the proliferation of both cell lines. However, when we knocked down MRCL3 in BxPC3 cells, we found out that MRCL3

knockdown inhibited cell proliferation. In the case of Legumain, our knockdown was sub-optimal. There were no any significant differ-

ences in cell proliferation between the control and the siRNA BxPC3 cells.

Dr. Dewar and I began doing IHC longing to find out whether CD55, MRCL3, Legumain, and VDR are expressed or not in pancreatic

carcinoma of human patients. We obtained archival specimens from patients with pancreatic carcinoma with IRB approval, and per-

formed validation studies on these samples. Although preliminary, these markers appeared to be expressed in ductal epithelia and car-

cinoma. CD55 and MRCL3 appeared to be positive markers for pancreatic ductal carcinoma. However, these preliminary studies need

further confirmation.

Thus, my summer research at BIDMC-HMS has been one of the greatest experiences of my life. It not only allowed me to conduct

research at a cutting-edge biomedical laboratory, but it also helped me to keep pursuing what I love: doing research. Although initially I

was a little bit afraid, since I was not experienced in many of these techniques, my mentor Dr. Dewar assured me right from the begin-

ning that my major aim was to learn and patiently taught me these techniques. In a few days I was proficient in these and started work-

ing almost independently towards the end of summer. In the morning, I would start running my western blots; and then I would go to the

cell culture room to feed, split, and freeze my cell lines. Once I needed to validate my results by IHC, my usual days were mainly work-

ing with many unstained slides, immunostaining them, and analyzing them through the microscope.

Overall, this has been an amazing summer experience. I have not only learned new research techniques but I also had fun doing it.

Everyone in the laboratory, including my mentor, were very helpful and always there for me - I am really going to miss this. If I could do

this again, perhaps I would try to stay longer or start earlier. This experience has confirmed what I discovered during my last years         

of college - I do love doing research and how this gets translated into patient care. I also love pathology and am considering an active career

in medicine or research (ideally both). Being treated like anyone else in the laboratory (presenting my results, attending laboratory meetings,

and updating a lab notebook) made me feel important as if I was one of them too. This has been an unforgettable summer that will always

stay in my memory. I cannot thank my mentor enough for helping me to become a more independent and knowledgeable person.
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