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I N S I D E
With all the controversies surrounding stem 

cells, you may have missed hearing about 

many of the benefits for the health and 

medical fields! You may not even be aware 

that stem cells already have many 

applications for treating certain chronic 

conditions. Their potential to treat even 

more diseases in the future, means that 

scientists are digging deeper to learn about 

how stem cells function and how they can be 

part of the modern drug discovery domain. Stem cells have enormous 

potential in health and medical research, but to fully harness this potential, 

technologists are scaling up the processes to make it available to clinics. 

Diseases such as cancer or conditions such as birth defects are thought to 

occur because of problems in the differentiation process, an understanding 

of the development that happens in normal cells will help scientists treat the 

developmental errors that can occur. Another potential application of stem 

cells is to form cells and tissues for replacement medical therapies. 

Currently, it is donated organs and tissues that are substituted for damaged 

or dysfunctional ones. Sadly, the number of people awaiting a transplant is 

much higher than the number of available organs. Transplant waiting lists 

are enormous and many people die awaiting transplants. Stem cells offer a 

viable source of replacement cells to treat diseases and can potentially 

reduce the morbidity and mortality for those awaiting transplants. By 

directing stem cells to differentiate into specialized cell types, there is the 

exciting possibility to provide a renewable source of replacement cells for 

those suffering from diseases. The potential to reverse diseases is also not a 

foreign one. For example, a patient who has suffered from a heart attack and 

sustained heart damage could have the damaged tissue replaced by healthy 

new muscle cells. Stem cells have an important benefit for the 

pharmaceutical field. New drugs can be tested on stem cells to assess their 

safety before testing drugs on animal and human models and sometimes 

obviate the need of animal testings. For example, a cancer stem cell line 

could be created to test an anti-tumor drug. If the conditions can be perfectly 

replicated, testing drugs could provide very accurate results.

The current benefits of stem cell usage are already well documented and it is 

expected that continued research will pave the way for new treatments. For 

those suffering from serious diseases, stem cells offer hope for effective 

treatment or perhaps even a reversal of the disease.
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Advantages of patient derived stem cells:

There is an emerging interest in using stem 
cells to understand the cellular bases of 
human diseases. There is an imperative here, 
especially for neurological diseases and 
conditions. Large pharmaceutical companies 
a r e  w i t h d r a w i n g  f r o m  i n v e s t i n g  i n 
neuroscience research because of the failure 
of the current paradigms to convert findings in 
animal models to drugs for human disease 
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(Schnabel, 2008). There are obviously many reasons why animal models, genetic or otherwise, 
are not proving useful for predicting human responses to drugs. On the other hand, there are 
good reasons to expect that human stem cells might be useful, if they can be derived from 
patients with a disease and, if they are the cell types that are affected by the disease. This is 
clearly a niche that stem cells have the developmental abilities to occupy. Patient-derived stem 
cells could be used to identify cell functions that are altered by disease and thereby provide a 
target for drug discovery. Assays can then be developed for high content screening on the 
patient-derived stem cells to screen large drug libraries for therapeutic activity.

In this issue, we touch upon the problems with conventional drugs treating diseases; patient 
derived stem cell based methods predicting drug responses; Small molecule mediated 
catastrophic vacuolization reflecting our discussion on significance of patient derived materials 
in modern drug discovery. 

Happy Reading for Summer 2016! 

AnandS; Process Scientist

Problems with conventional drugs for treating diseases:

Corticosteroid therapy induces clinical, laboratory and histological improvements in 80% of 
patients with autoimmune hepatitis. Prednisone, alone or at a lower dose in combination with 
azathioprine, increases the 20-year life expectancy to 80% and prevents or reduces hepatic 
fibrosis in 79% of patients. The combination regimen is preferred and treatment should be 
considered in all patients with active disease. The duration of therapy is finite and the medication 
should be discontinued after resolution of all manifestations of inflammatory activity, including 
the histological changes. Relapse after drug withdrawal occurs in 50–79% of patients, and it 
should be treated with long-term azathioprine (2 mg/kg daily). Salvage therapies for individuals 
intolerant of or refractory to the conventional regimens include high-dose corticosteroids, with 
or without high-dose azathioprine, 6-mercaptopurine, mycophenolate mofetil, tacrolimus or 
ciclosporin. Future therapies are likely to include mesenchymal stem cell transplantation, 
adoptive transfer of T regulatory cells, and cytokine manipulation. (CzajaAJ, BayraktarY. Non-
classical phenotypes of autoimmune hepatitis and advances in diagnosis and treatment. World 
J. Gastroenterol. (In Press) (2009).
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S Dravida, MD TranscellBiologics says that with integrity and 
confidence the patient samples have to be handled. In a country like 
India with a large number of diseases affecting the masses, there are 
large volumes of left over samples and tissues that can be used for 
biomedical research complying with the Ethics. Biobanks are a great 
source of patient derived materials to research on local diseases to 
generate newer findings either in diagnosis or for the treatments. Lack 
of guidelines compounded with lack of awareness of biomedical 
research especially with stored samples are another angles in 
countries such as India on the contrary.  



WWW.TRANSCELL.IN04 VOL 04 05VOL 04

The chemotherapy drug doxorubicin (brand name Adriamycin) 
is very effective against a wide range of cancers - including 
breast cancer and childhood leukemia. But in around 8% of 
patients, it causes cardiotoxicity, where the heart muscles 
become damaged, and in severe cases, leads to heart failure. In 
theory, it should be possible to take some of the patient's heart 
cells, grow them in the lab and then test the drug on them. But, 
in practice, it is very difficult to isolate heart cells from patients 
and grow them in the lab. Other studies have already reported 
successfully using readily available skin cells from the patient 
to make stem cells and then coax them into becoming the 

desired cell type.  For this study, the researchers took skin cells from breast cancer 
patients who had been treated with doxorubicin - including some with cardiotoxicity.  They 
reprogrammed the skin cells so they regressed to a precursor state called induced 
pluripotent stem cells - stem cells with the potential to differentiate into many different cell 
types.  The researchers then coaxed the stem cells to become heart muscle cells, treated 
them with doxorubicin and measured their reactions.  The study has obvious implications 
for the treatment of cancer patients. It could lead to a DNA test that finds out if a patient is 
likely to develop cardiotoxicity if treated with doxorubicin.

Stem Cell Method Predicts Patient Response to Cancer Drug Researchers find potential new treatment target for deadly brain cancer

A team of researchers has found a key 
player in brain tumourformation that may 
lead to new therapies for a deadly and 
incurable cancer. The study published 
in Nature Neuroscience is the first to show 
that a protein called OSMR (OncostatinM 
Receptor),required for glioblastoma 
tumoursto form. Glioblastoma is one of the 
most deadly cancers, resistant to radiation, 
chemotherapy and difficult to remove with 
surgery. The research team studied human 
brain tumourstem cells taken from 
glioblastoma patients. While it was 
previously believed that any cancer cell 
could reproduce to form a whole tumour, 
researchers have since learned that in brain 

cancer only a few kinds of cells have this ability. If a single one of these brain tumourstem 
cells is left behind after surgery, it can create a whole new tumour. Blocking OSMR activity in 
these cells prevented them from forming tumoursin mouse brains. When the research team 
looked at 339 tumoursamples from human glioblastoma patients, they found that the higher 
the OSMR expression, the faster the patient died. Researchers already knew that an active 
form of the epidermal growth factor receptor called EGFRvIIIdrove tumourformation in 
glioblastoma, but so far therapies targeting this receptor have not worked against brain 
cancer. Dr. Rudnickiand his team learned that EGFRvIIIneeds to bind with OSMR before it can 
send out any tumour-forming signals. This new understanding could pave the way for more 
effective treatments, not only for glioblastomas, but also for other cancers with highly 
amplified EGFR expression like breast, lung and cervical cancers.

Small molecule mediated catastrophic vacuolization: The 
new discovery for combating glioblastoma

A new compound of interest for the treatment of glioblastoma 
multiforme (GBM), a type of brain cancer with a dire prognosis 
has been making news. Dubbed Vacquinol-1, the compound kills 
GBM cancer cells via a new mechanism that the researchers 
describe as “catastrophic vacuolization”. The amount of work that 
went into identifying this molecule  was quite impressive. The 
study was built on a somewhat new approach: tumor cells have 
genetic mutations that make them cancerous (e.g. by enhancing their survival, proliferation 
or migration capacities), and current therapies target the biological pathways affected by 
such mutations ; the researchers reflected that tumor cells may also contain genetic 
mutations affecting other biological pathways that would not be directly involved in making 
the cells cancerous, but that would still make them different from normal cells and would 
therefore possibly render them vulnerable to a drug when a normal cell would not be.
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CRISPR interference system inhibits rather than cuts the 
genome to suppress genes in stem cells, improving efficiency 
and precision of CRISPR-Cas9. Combining the two most 
powerful biological tools of the 21st century, scientists at the 
Gladstone Institutes have modified how the genome of induced 
pluripotent stem cells (iPSCs) is read for the first time using a 
variation of the CRISPR-Cas9 system. The development offers a 
major technological advance in creating cell models of genetic 
diseases.

The method, first reported in 2013 by Stanley Qi, PhD, a co-author on the current paper, 
significantly improves the original CRISPR-Cas9 system by allowing genes to be silenced -- 
or turned off -- more precisely and efficiently. CRISPRialso offers the flexibility of reversing 
and carefully controlling the amount of gene suppression. In the study, the researchers 
compared how well CRISPRiand CRISPR-Cas9 silenced a particular gene that controls 
iPSC pluripotency--the capability of iPSCsto turn into multiple cell types. They discovered 
that CRISPRiwas much more efficient than CRISPR-Cas9: in more than 95% of the cells 
created using CRISPRi, the target gene was silenced, compared with only 60-70% of cells 
grown from CRISPR-Cas9. The results from this study are quite encouraging and would 
help develop DNA based screening techniques for testing the efficiency of iPSCS.  

Stem Cell Method Predicts Patient Response to Cancer Drug
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 Working on this hypothesis, the researchers screened a library of chemical compounds to 
identify which of them, if any, would be toxic to GBM cells but not to normal cells. From that 
initial screen and additional tests emerged Vacquinol-1. The researchers then investigated 
the compound’s mechanism of action, its pre-clinical drug profile, its chemical structure and 
its efficacy in vitro and in vivo. (Vulnerability of Glioblastoma Cells to Catastrophic 
Vacuolization and Death Induced by a Small Molecule Kitambi, Satish Srinivas et al. Cell , 
Volume 157 , Issue 2 , 313 – 328)
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