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ollaborative research between the basic sciences and engineering is critically 
important to the ability of academia to answer future societal challenges. De-
spite the importance of fostering collaboration between scientists and engi-

neers, there can sometimes be institutional or interpersonal roadblocks that limit suc-
cessful collaborations. I have been fortunate to work as part of a successful collabora-
tive team since 2006, and in this white paper, I will offer my personal narrative of col-
laboration as an example of what I think makes a strong collaboration between engi-
neers and scientists. 

I joined the faculty in the Depart-
ment of Civil Engineering in January 
2006 and almost immediately, I contacted 
Dr. Jason Bartz in the Department of 
Medical Microbiology and Immunology 
at the Creighton University School of 
Medicine. I had read some articles de-
scribing work investigating the environ-
mental behavior of the prion protein, 
which is the infectious agent for a group 
of diseased called prion diseases. Prion 
diseases, or transmissible spongiform en-
cephalopathies, are fatal, neurodegenera-
tive diseases that include bovine spongi-
form encephalopathy also called Mad 
Cow Disease; scrapie, a prion disease of 
sheep and goats, and chronic wasting dis-
ease, which affects deer, elk and moose.  

In particular, scrapie and chronic 
wasting disease have been shown to be 
transmitted in the environment, although 
at the time we began our collaboration, 
very little was known about the fate of 

the prion protein in the environment. Ja-
son was very responsive, and almost im-
mediately, we began to collaborate on ex-
periments to investigate the environmen-
tal behavior of the prion protein. In look-
ing back at the start of this collaboration, 
I believe that something that lead to our 
success was that in the beginning, we 
kept the research question very simple.  

To illustrate this point, one of our 
first questions was ‘What is the most en-
vironmentally-relevant form of the prion 
protein?” To answer this question, we in-
cubated prion-infected brain homoge-
nate at one of two different temperatures 
that simulated either a carcass decompo-
sition environment (37°C) or ambient 
temperatures (22°C) and then collected 
samples at pre-determined time points 
ranging from 0 hr to 1 month.  

To answer our question regarding 
prion conformation as a function of time, 
we exposed the brain homogenate to an-
tibodies that response to a particular 
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epitope on the protein. If that portion of 
the protein was degraded, the antibody 
would not bind, and we would not ‘see’ 
that portion of the protein. By keeping 
our question simple, we were able to 
learn the terminology and techniques of 
the other discipline, and we also success-
fully answered our question. A more 
complex or complicated question might 
be important to answer, but with initial 
collaboration, I would encourage keeping 
it simple. 

As any collaboration progresses, you 
learn more about the discipline and lan-
guage of your collaborator, and begin to 
work together to pose questions. I feel 
this is another trait of successful collabo-
rations – they raise questions that may 
not have been ever thought of by an indi-
vidual working in a single discipline. 
Also, the answers to these questions 
many times requires the knowledge of 
people from disparate disciplines. To il-
lustrate this point, as our collaboration 
progressed, we began to formulate re-
search questions together.  

Once such question was “Does at-
tachment to soil influence the biologic 
properties of the prion protein? Biologic 
properties such as infectivity and replica-
tion are a function of protein confor-
mation and protein conformation can be 
influenced by attachment to surfaces. To 
investigate this question, we attached pri-
ons to various types of soils or soil miner-
als and then evaluated their ability to rep-
licate using in vitro and in vivo techniques. 
Our collaborative work allowed us to de-
velop a conceptual model of prion dis-
ease transmission that encompasses both 
environmental behavior and passage into 
and within the host animal (Saunders et 
al. 2012). This linked environmental and 

biologic model would not have been pos-
sible without our collaborative research 
relationship. 

Over the past eight years of our col-
laborative research, I have learned what 
contributes to a positive collaborative re-
lationship. First – working collabora-
tively requires that you take the time to 
understand each other’s language and re-
spect each other’s expertise. I would sug-
gest that meeting in person on a regular 
basis is very important to establish a pos-
itive collaborative relationship.  

Also, you must begin to read the lit-
erature outside your discipline to learn 
more about the terminology and work 
being done in the discipline of your col-
laborator. This takes a significant invest-
ment of time, but I find that this is a criti-
cal component to working together. Sec-
ond, a collaborative research relationship 
requires trust between individuals. Col-
laboration means that you will share 
ideas, resources, equipment, and student 
advising activities, often without know-
ing ultimately what benefit or products 
may arise from this work. This requires a 
leap of faith and a commitment to the 
long-term collaborative relationship. 

Institutions can do things to incen-
tivize and support collaborative research. 
Administrators must recognize that initi-
ating a collaborative relationship is time-
intensive and may have a longer return 
period for funding and publications 
when compared with single discipline re-
search.  

Similarly, collaborative research will 
often be published in journals outside 
your discipline area. There must be an 
understanding and appreciation of this 
work and its contribution both to your 
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own discipline as well as other disci-
plines. This is important for faculty going 
through the promotion and tenure pro-
cess. Institutions can also have policies 
and programs in place to allow faculty 
from outside your institution to serve as 
student committee members or co-chairs. 
Institutions could also give credit to fac-
ulty for advising students in another de-
partment or outside your institution.  
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