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Metabolomics Platform that Uses Biomarker Discovery in Screening and 
Diagnostic Tools for Birth Defects, Neurological Disorders and Autism

CEOCFO: Ms. Donley, what is the concept behind Stemina Biomarker Discovery?
Ms. Donley: Stemina is a biomarker discovery company. The name actually comes from 
what we do. We study the energy system of the body. That is basically your metabolism. 
The name came from the word stamina combined with stem for stem cells. When I say 
that we study the metabolism system of the body, it is a science called metabolomics. 
Just as the study of your genes is called genomics, the study of your metabolism is 
called metabolomics. Very simply put, we look for biomarkers that are associated with 
toxicity and disease and use them in two different ways. One side of our business is a 
compound safety screening business that screens pharmaceuticals, agra-chemicals, 
cosmetics and tobacco and e-cigarette ingredients for their potential to cause birth 
defects if a woman is exposed during pregnancy. Those companies send us their 
compounds in development. We plate them on stem cells and, using our metabolomics 
platform, we have identified biomarkers that are associated with disruption in human 
development or birth defects. We provide the companies with a prediction about which 
ones we think look risky and which ones seem to be safe. Then they take those with a 
better safety profile further in development in whatever field they are working in. On that 
side of our business we also have a large contract with the Environmental Protection 
Agency, screening drugs and chemicals in their ToxCast™ initiative, to add information 
about which compounds are likely to cause birth defects if a woman is exposed during 
pregnancy. That is one side of the business. 

The other side of the business is involved in developing diagnostic tools for neurological 
disorders. Our first and flagship work is in autism. We just received a $2.7 million grant 
award from the National Institute of Health to help support our clinical study, the 
Children’s Autism Metabolome Project (CAMP). The end goal of that clinical study is to 
deliver a panel of diagnostic tests that are each comprised of two to half a dozen 
biomarkers that help to diagnose autism from the metabolism of kids. More importantly, 
not just diagnose, but because those subtypes of autism are correlated to changes in the 
metabolism of the children, they may suggest more individualized treatment for kids with 
autism. That is what we are really excited about with the CAMP study. We are the first to 
do a large study of the metabolism of children with autism. 
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JD, MBA, MS
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CEOCFO: Why where you chosen for the autism project? What is it about your approach, your capabilities or 
your general knowledge?
Ms. Donley: That is because we are experts in the field of metabolomics and there are really only a handful of companies 
in the world that do this well. The work that we had done previous to the NIH award was a total of more than five hundred 
patients from three cohorts bank blood samples of children with autism and from typically developing children. Two of 
these patient cohorts were from the MIND Institute at UC Davis and one from Arkansas Children’s Hospital Research 
Institute in Little Rock. We actually published a paper in November in PLOS One. 
(See: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0112445) That was the first time that anyone had 
really studied in a broad approach the full metabolism of children with autism verses typically developing kids. We were 
really kind of the first one to take a comprehensive look at that. Therefore, the NIH decided that this is a fruitful area for 
study and that we were best suited to be able to deliver the analysis of those samples from a metabolism perspective. 

CEOCFO: What are you actually looking at? What is the science that you are performing?
Ms. Donley: For the science that we are performing we use mass spectrometers to look at changes in blood and urine. 
There are small molecules like amino acids, fatty acids, enzymes and hormones. A simple example that everyone is 
familiar with of a small molecule that we could detect that actually is both diagnostic and an indication of what you need to 
do to treat, is glucose. You probably have had your glucose tested; if you have had children, certainly for gestational 
diabetes, but also people are regularly tested to see what level of glucose they have in their blood. If their glucose level is 
above the normal range then they are either classified as pre-diabetic or diabetic and you are treated as such. You would 
be given insulin if you were a severe case to regulate your glucose level. In other cases, you could take some other 
pharmaceutical intervention to change your diet and try to bring your glucose levels back to a more normal range. What 
we like about we do with metabolomics is that it measures in real time what is happening in the patient. Again, taking the 
example of diabetes and glucose, it does not really matter from a diagnostic standpoint and a treatment standpoint, 
whether you have a strong familial history of diabetes, then you probably have a genetic predisposition for diabetes or 
whether you are morbidly obese and your lifestyle has created a situation where you have gotten diabetes. At the end of 
the day, we want to be able to diagnose that as accurately as possible and then to be able to treat it with affective 
intervention. That is really the promise of metabolomics. It is one of the newest ‘omics sciences. 

There have been many studies of kids and the genome of kids who have autism. This in totality accounts for about fifteen 
percent of the reasons why kids have autism. The reason is that there are many biological processes that happen 
between the genes that you have in your makeup and the actual person you are. You may have a gene and it may never 
be expressed in the person you are. Conversely, you may have a gene that is only triggered by an environmental insult. 
Therefore, it is hard to track that that gene is actually related to autism, for example, because it needs to intersect 
something else during the course of the life of the individual to actually become activated. The nice thing about 
metabolomics is that it is measured in real time. At the end of the day, at the end of all those biological processes these 
small molecules are altered in the individual’s metabolism. 

CEOCFO: It seems to be yes or no at the end of the day?
Ms. Donley: That is right. That is the goal; it is a yes or a no. Autism spectrum disorders are a spectrum from a cognitive 
and behavioral perspective. We know kids who are non-verbal who have autism. We know kids that are extraordinarily 
bright that have autism. We know that there is a huge and diverse group of kids that have the label autism, but they have 
different characteristics. What we are finding through our work is that is also true from a metabolism standpoint. That can 
help explain why some kids respond well to a modified diet and some kids do not respond at all and why some kids take a 
dietary supplement and some kids do not respond at all. That is because, at the end of the day, they are not the same. It 
is spectrum disorder. 

CEOCFO: The prevalence of autism is up and growing. Therefore, is there a preconception when you are looking, 
given that you know that is a fact for whatever reason or is that irrelevant?
Ms. Donley: In our work, we try to let it be irrelevant in the sense that we are asking the questions, looking at the 
metabolism of the child or the individual. Are there things that are distinctly different in kids with autism from other typically 
developing kids? Are there things that are different across the spectrum that describes sub types of autism? To get there, 

“Autism spectrum disorders are a spectrum from a cognitive and behavioral perspective. We know kids who are non-verbal 
who have autism. We know kids that are extraordinarily bright that have autism. We know that there is a huge and diverse 
group of kids that have the label autism, but they have different characteristics. What we are finding through our work is that 
is also true from a metabolism standpoint.” - Elizabeth L.R. Donley, JD, MBA, MS

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0112445
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initially we have to know their diagnosis, because if we do not know their diagnosis we cannot look for differential 
expressed small molecules. However, at the end of the day, we really try to let the data inform us rather than us going to 
look for specific markers that have been seen before - for example, in other studies where sub categories of metabolism 
are examined. That is what is unique about what we do. It is called an untargeted approach. We really let the data and our 
multiple methodologies for measuring small molecules help us identify the things that are important. Then we spend time 
in the biology trying to understand why they are important and what might be a solution to that problem. 

CEOCFO: How long will this study be?
Ms. Donley: We have targeted for it to run for eighteen to twenty-four months, depending on how quickly the sites can 
enroll patients. We are still raising funds, because we would like to be able to add some additional sites and get the work 
done quicker; more like twelve to eighteen months. However, right now our goal is to validate the first of the sub types that 
we have seen across our three pilot studies. We have targeted to try to do that with the first sets of patients that come into 
the CAMP study. We expect that we will be able to do that sometime before the end of 2016. The launch of the panel on 
all of the subtypes that will validate to our previous work and identify new subtypes through the larger patient sample in 
the CAMP study; we have targeted to launch by the end of 2017. Therefore, the goal is to get the first test on the market 
next year and then to move from there on to the second and subsequent subtypes. I think that likely the diagnostic will 
end up being comprised of a panel of about half a dozen sub types that children will be tested against and sort of ruled in 
and ruled out of each sub type. Then we will continue to add to that as we screen kids. We will want to ask parents and 
families to allow us to add their anonymized data to the larger set of kids who have been tested, so we can continue to 
identify sub types that may be less frequently occurring across the population, until we can really describe, as near as we 
can, to one hundred percent of the kids with one or another of those sub types. 

CEOCFO: How do you have time to undertake a study like this with the other side of your business? Do you need 
to add personnel?
Ms. Donley: We actually just expanded our facility and we have added three additional people. We would like to hire a 
couple more and again, raising money will help us to do that. Right now, we have fifteen people and they actually work 
across our platforms. Most of them do some work on both sides of the business. There are a couple of people that are 
more dedicated to the toxicology side than to the autism side. However, on the whole it is the same platform, so that is 
kind of nice, because we can use the same set of people and equipment and facilities to do both types of work. We could 
always use more people to ask and answer more questions more quickly, because the data sets we generate are 
enormous. In our press release we alluded to some things that we are interested in studying, which we can study from the 
same set of patients and those are “What things do children with autism have in their metabolism which are not natural to 
humans.” For example; accumulated things from the environment, are there any trends that we can identify that might 
help us identify sources of environmental insult that cause some children to have a change and to become identified as 
autistic. Therefore, the answer to your question is that we are all hard working and we all are working on both sides of the 
business. We certainly could use more people to ask and answer more questions more quickly. However, we have 
allocated peoples time for the study as well as for our incoming customers. If we have more customers we can add more 
people, so we will just scale as we go. Much of the external part for the study is actually done outside of our organization. 
Each of the six CAMP study sites are recruiting and collecting patient samples, doing the behavioral testing and medical 
examination that goes along with that and we are paying them to do that, so our own people are not actually involved in 
the collection of the samples; only in the analysis of the data. 

CEOCFO: How do you reach out for potential customers on the business side and the testing side? Why are 
people coming to you? How do they find you?
Ms. Donley: That is a good question. There are a couple of ways. First of all, we attend scientific meetings and publish in 
peer reviewed literature on the compound safety screening side of our business, as we do on the autism side. That is 
really the only way to get PhD, card carrying, top toxicologists to buy a new test. That is because they have to believe that 
it is reproducible, that it is biologically relevant and that it is predictive. We have been working on this now for several 
years and we regularly attend scientific meetings and trade shows in toxicology. We have a list of people that we know 
are decision makers in this area. We spend some considerable time making sure they are updated on their latest 
presentation, posters and papers. I just got back from a two weeks business trip with our business development person 
who had set up two weeks worth of meetings in Europe around a toxicology meeting that was occurring in Amsterdam on 
the weekend. We worked our way from France to the UK to the Netherlands and then to Belgium on our way back home 
for some meetings. Each and every one of those where either customers or perspective customers who had heard about 
our assay and wanted us to come and make a presentation. It really is a lot of touches, like any kind of sales process, 
except it is extraordinarily technical and sold to PhD level people. Therefore, you cannot hire someone to sell this who 
cannot speak the language of science with some depth. 
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CEOCFO: What surprised you as the business has grown and evolved; on the business side and the science 
side?
Ms. Donley: A couple of things surprised me. One thing that really surprised me is the lack of capital available after angel 
financing. That is the valley of death and we have been pretty successful in navigating that. However you can raise the 
capital, it is all about the sexiness of the idea, the strength of the management team, the vision or the dream if you will. 
However, when you get to the blocking and tackling of needing to raise capital for things like clinical studies to bring all of 
that early interesting work together in a validated form that becomes a commercializable product, it can become much 
harder, particularly in the Midwest, to raise that kind of money. This is part of the reason why we opened a Boston office. 
There is an enormous ecosystem in Boston around venture capital, entrepreneurship and biotechnology. We opened an 
office there in June and that has been very helpful for us. That was the first thing that surprised me; that people really are, 
particularly in finance; angels are very persuaded by the early story and low valuation, but not as tenacious in the long 
term funding that helps to bring the product to market. Having said that; our angels here in Wisconsin have supported us 
very benevolently, and it has been great. However, when you need to go and raise five to ten million dollars that is more 
of a venture capital or foundation or government grant kind of situation. Angels generally are writing under a million dollars 
worth of checks. We have been successful in doing that, too. We have investors coming in through the Nancy Lurie Marks 
Family Foundation and then also from the NIH for our study. However, if I had been able to raise that money two years 
ago we would be finished with the CAMP study.

Interview conducted by: Lynn Fosse, Senior Editor, CEOCFO Magazine
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