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Cancer and Stem cells
Millions around the world are inflicted with
cancer each year. Many go through
treatments only to relapse 100%. There is a
great deal of suffering and fatalities
involved. Owing to these facts, it comes as
no surprise that cancer research is at the
forefront of current medical studies. Of
particular interest is the use of stem cells
for treating various cancers and finding the
magic bullet to cure. For decades, adult
stem cells have been used for treating certain cancers mainly through bone
marrow transplants. The therapy involves transplanting stem cells that are
capable of transdifferentiating into various blood cells into the bone marrow
of the patient in the hopes of regenerating blood and not to kill the malignant
cells. The beauty of this treatment modality is that unlike chemotherapy
(wherein normal bone marrow is destroyed alongside cancer cells) using
stem cells, helps replenishes the blood cells thereby speeding the process of
recovery. While treating cancer directly is the overarching goal of stem cell
therapy, understanding the actual cancer cell biology is of paramount
importance too. This is in fact the crucial part of the treatment modality as
understanding the biology of cancers helps encourage the development of
new and tailored drugs targeting specific cancers. Recent studies have shed
light on a very small population of progenitor cells in tumors called cancer
stem cells that have the ability to renew. Scientists are focusing on
deciphering the role of various genes that play a role in the self-renewal
feature of tumor resident stem cells. These kinds of studies help develop
drugs that can target the small population of cancer stem cells killing.
Cancers that develop in different tissues can still carry similar genetic
abnormalities. The main focus of researchers studying cancer biology is to
identify the genetic abnormalities specific to the type of cancer and group and
develop effective personalized targeted treatments to combat said
abnormalities. To better identify and understand the abnormalities,
researchers need to delve deeper into the field of cancer stem cells as they
are the root cause for malignancy and recurrence. This involves learning in
depth about their characteristics and developmental stages. By studying
normal therapeutic stem cells and cancer stem cells in parallel, anomalies
that drive cancer stem cells with their role in metastasis is also evaluated.
The recent decades have seen an upsurge in the incidence of cancer.
I sign off here with a positive note on the hope of translating the research on
cancer and the stem cells reaching the patients in my lifetime.

Anand Soorneedi
Process Scientist

Transcell Biologics

malignant cells remains controversial.
PBSCs have similarly shown some improvement in patients undergoing chemotherapy for
Ewing sarcoma and Germ cell tumors.
The value of HSCs/PBSCs in the treatment of solid tumors is still a subject of debate because of
the poor accrual in randomised trials.This is a field that calls for more exploration as
retrospective studies have shown equivalent or superior outcomes as compared to conventional
therapy.
Dr. Sanjana Kareti
Junior research fellow Transcell Biologics

Hematopoietic stem cells to reduce the ill effects of
chemotherapy in solid and haematological malignancies.
Although initially confined to narrow spaces within bones,
Hematopoietic Stem Cells (HSCs) can mobilise, divide and
differentiate to produce over 55 percent of the blood volume and
the body’s strongest defense against microorganisms and
cancer cells.
However, their ability to rapidly divide makes them an easy prey
for high doses of chemo and radiotherapy routinely employed in
the treatment of certain types of malignancies.
Observations of myeloablative effects of radiation among survivors of Hiroshima and Nagasaki
nuclear bombings led researchers to investigate further and develop the idea of using
Hematopoietic Stem Cell Transplant (HSCT) in haematological and non- haematological
malignancies to improve long term survival.
HSCs can be procured from the bone marrow, peripheral blood or umbilical cord blood.
Following infusion, these cells have the ability to ‘home in’ on the marrow, engraft and replenish
lost stores. Despite resounding evidence for the optimal use of HSCT in neoplastic disorders
involving blood cells (Acute myelogenous leukaemia, Hodgkin’s lymphoma etc),
it’s use in Solid tumors is still subject to considerable speculation.
Neuroblastoma is the Second most common solid malignancy of childhood and is highly evasive
to therapy. Intensifying the dose of chemotherapeutic agents has shown significant remission in
these patients. However, bone marrow suppression by escalated doses seems to have
overwhelmed the beneficial effects of high dose chemotherapy thus, failing to improve survival.
Autologous HSCT has allowed for further intensification of treatment by remarkably lowering
the risk of hematotoxic effects.
The preferred source of stem cells for autologous transplant is peripheral blood. These cells can
be obtained less invasively and engraft more quickly, with marrow recovery occurring within 2 to
3 weeks. Circulating tumor cells have been detected in patients with neuroblastoma and are
interspersed with the PBSCs harvested from the patient and this raises the question of
recurrence. Whether the stem cells should be purged in an attempt to remove any residual
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Case Study
Stem cells show promise in treating Glioblastoma
multiforme
Researchers from the University of North Carolina have
made inroads in using stem cells for treating
Glioblastoma, the most aggressive form of brain tumor.
Assistant Professor Shawn Hingtgen at UNC’s Eshelman
School of Pharmacy theorizes that “tumors have little
tentacles or fingers that escape the surgeon’s eye or
escape the radiation so the tumors recur with great
frequency”. By using stem cells grown from the skin and
placed into bandage like materials, Dr. Shawn’s group
was able to target the “little invasive fingers and roots
that are so hard to get”. His group plans to take this study
a little further by engineering the stem cells to carry drugs so that they can target the hard to
reach parts of the tumor that might have been accidentally left behind following surgical tumor
removal. y comes later in his life, he feels a unique sense of optimism about his treatment
possibilities.

Experimental stem cell therapy for the treatment of
Neuroblastoma
Thanks to a novel stem cell based therapy, 10 year old Katie
started going back to leading a normal kids life despite being
affected by a rare and dangerous cancer. She has been
diagnosed with high-risk neuroblastoma, a nerve-cell disease
that triggers tumors in babies and young children. Katie’s
patients were initially wary about the experimental therapy but
they were quickly running out of options. She already had a
baseball-sized tumor removed from her stomach, and scans
showed the cancer had spread. Katie received not one but two
transplants of her own stem cells . Six years later, Katie is not
showing any signs of disease. Following the success of this experimental therapy, the protocol
developed for treating Katie’s tumor is being adopted as the new standard for treating
neuroblastomas in kids across North America.
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Blood stem cells: The future of cancer therapy
Stem cell transplant in conjunction with High-dose
chemotherapy for treating non-Hodgkin lymphoma

In what could be exciting news for leukemia patients, researchers have managed to decipher the
mechanism by which the body produces its blood supply. Researchers at the University of
Edinburgh are one step closer to creating blood stem cells that could one day reduce the need for
painful bone marrow transplants in patients with cancer or blood disorders. The powerful
weapon in the arsenal of researchers is the ability to grow stem cells artificially from pluripotent
stem cells. This could eventually pave the way for developing personalized blood therapies.
Blood stem cells which reside in the bone marrow can produce all types of blood cells in the body.
These cells are called the hematopoeitic stem cells or HSCs. They help restore the blood supply
in patients who have undergone treatment for leukemia. Using a mouse model, researchers
were able to pinpoint how HSCs develop in the womb. The interaction of three key molecules in
generating these cells was also detailed. This discovery has the potential to help scientists
recreate the biological process in vitro in the hopes of using HSCs for clinical applications.

Stem cell transplants have been at the forefront in treating lymphoma patients who have either
gone into remission or who have had a relapse after following a treatment regimen. The ever
growing number of patients who are getting treated through stem cell therapy is indicative of this
therapy’s efficacy. One of the major advantages of using stem cells for treating cancer patients is
that it helps replenish the cell population that is lost during chemotherapy. This is true especially
in the case of bone marrow cancer, wherein radiation and/or chemotherapy ends up destroying
the bone marrow thus preventing it from producing new blood cells. If the destroyed cells are not
being replaced in a timely manner, it might lead to fatalities as well. Irrespective of their source
(blood, bone marrow, umbilical cord blood/tissue and dental pulp), stem cells are employed
widely as a supplement in cancer therapy.
Based on the source of the stem cells, the transplants are either termed autologous (where
patients own stem cells are used) or allogenic (where the source of stem cells is from a donor).
Stringent measures are followed to make sure the donor tissue type matches the patient’s
tissue. This is done to reduce the probability of a flaring immune response post transplantation.
The choice of transplant for treating lymphomas is autologous as it greatly reduces the risks
involved with allogenic transplants.

This image shows the formation of blood stem cells inside the embryonic vessel called dorsal
aorta. In green is shown secreted molecule called NOGGIN, which plays an important role in this
process.
Credit: The University of Edinburgh
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Social Networking
TranScell Biologics is now live on
Facebook and Twitter.
Please like us on
Facebook – TranScell Biologics
and follow us on Twitter @ TranScellhyd
Please do visit our Blog Page
http://transcellhyd.wordpress.com
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