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Abstract
This research aims to reveal the location of one of the most well-known iron proteins, ferritin, in macrophage cells. According to our results, ferritin is
partially located in the lysosome and late endosome organelles. However, additional locations of ferritin are still unknown and require further investigation.

Introduction
Ferritin, a protein found in most known cells, is essential for iron storage and detoxification and has the ability to store and release iron when there is
cellular need (Meyron-Holtz 2011). Shaped as a hollow sphere, ferritin’s shell is composed of 24 subunits. Most of the utilized body iron is recycled
Endosomes
by white blood cells called macrophages. Macrophages contain ferritin and iron (Koorts 2007, Meyron-Holtz 2011). However, the exact location of
ferritin within macrophages is still unknown, thus leading to the objective of our project. The goal of our research is to locate ferritin in murine
macrophages using immunofluorescent techniques to stain these cells with antibodies against specific cellular markers (Fig.1) and tissue embedding. Figure 1: Cellular organelles

Methods and Materials
A. Isolation of bone marrow derived macrophages:
14 week-old C57Bl/6J male mice were sacrificed in CO2. The skin was removed from the lower part of the body to expose the
legs. The tibia and femur were broken and put into DMEM medium. Using a needle and syringe filled with medium, bone
marrow was expelled from the bone. After centrifugation at 200g for 5 minutes, supernatant was removed and cells were resuspended in media with MCS-F growth factor. Cultures were maintained for 6 days at 37oC under 5% CO2 and 95% humidity.
After 6 days, cells were plated on culture plates with complete DMEM medium for the growth of macrophages.
B. Tissue embedding & staining:
Bone marrow extracted from the tibia
and femur was fixed in formaldehyde
and embedded in paraffin. 5-μm tissue
sections were manually sliced with a
microtome and mounted on a slide.
Hematoxylin & Eosin (H&E) staining
was performed to visualize the nuclei
and cytoplasm.

C. ImmunoFluorescent (IF) Staining:

Figure 2: The main steps of tissue embedding and staining procedure

Results
A. H&E staining of murine bone marrow

B. Immunofluorescent staining of murine macrophage cells

Figure 3: Murine bone marrows were stained with
hematoxylin (stains nuclei in blue) and eosin
(stains cytoplasm in pink). Scale bar: 60 px.
C. 3D view of murine macrophages stained with
ferritin and the lysosomal marker CatD

Figure 4: Immunofluorescence staining of ferritin (in red) and CatD, EEA1, M6PR, GM-130, TGN-46 and KDEL
(in green) in RAW267.4 macrophage cells and in bone marrow derived macrophages. Nuclei were stained with
DAPI (in blue). Upper Line: Fluorescent microscope. Two lower lines: Confocal Microscope. Negative controls
were done with secondary antibodies only and with one primary anitbody followed by both secondary antibodies, to
exclude channel leakage (data is not shown). Scale bar: 5 μm.

Discussion and Conclusions
The goal of this research was to reveal the location of one of the most well-known iron proteins, ferritin, in macrophage
cells. With the help of immunofluorescent staining, an immunofluorescence microscope, and confocal microscopy we were
able to determine where ferritin is located within macrophages (Figure 4). The results from this project show that the
Figure 5: 3D view of murine macrophages stained
immunofluorescence microscope may not be sufficient for this project and in the future we must use the confocal
with ferritin (in red) and with the lysosomal marker
microscopy to obtain the most accurate results. According to our results, ferritin is partially located in the lysosome
CatD (in green). Co-localization is represented in
(Figures 4-5) and late endosome organelles (Figure 4). However, additional locations of ferritin are still unknown and
yellow. Nuclei were stained with DAPI (in blue)
require further investigation.

References
1. Meyron-Holtz, E. G., Moshe-Belizowski, S. & Cohen, L. A. A possible role for secreted ferritin in tissue iron distribution.
J. Neural Transm. Vienna Austria 1996 118, 337–347 (2011).
2. Cohen, L. A. et al. Serum ferritin is derived primarily from macrophages through a nonclassical secretory pathway.
Blood 116, 1574–1584 (2010).
3. Koorts, A. M. & Viljoen, M. Ferritin and ferritin isoforms II: protection against uncontrolled cellular proliferation, oxidative
damage and inflammatory processes. Arch Physiol Biochem 113, 55–64 (2007).
4. Blott, E. J. & Griffiths, G. M. Secretory lysosomes. Nat Rev Mol Cell Biol 3, 122–31 (2002).
5. Oliver, Constance. “Immunomicroscopy.” In Molecular Biomethods Handbook, edited by John M. Walker and Ralph
Rapley, 1063–79. Humana Press, 2008. http://link.springer.com/protocol/10.1007/978-1-60327-375-6_58.

Acknowledgements
We would like to thank Marianna Truman-Rosentsvit, Ph.D Student for her irreplaceable
guidance and patience during our studies. We would also like to thank Prof. Esther MeyronHoltz for hosting and instructing us through our research in her lab. In addition, we would
like to express our gratitude towards Mrs. Yael Haimovich and Mrs. Shirly Belizovsky for
teaching us additional procedures in the lab. We would also like to sincerely thank The
Gilbert Foundation for their generosity and donation.

