
 
 

Assumptions and the Unexpected 
The Thought Behind Scientific 
Investigation 

 
Helen Kelly  
 
Dr Benedikt Berninger at the Ludwig-
Maximilians University of Munich believes 
that considering works of philosophy and art 
will help researchers develop new 
methodologies and make new discoveries 
that can be used in scientific research. 

 

Recently Christophe Heinrich, Magdalena Götz, Benedikt 
Berninger, and others at Ludwig-Maximilians University of Munich 
coaxed astroglial cells—normally metabolic and structural support 
for the brain’s prominent players, neurons—to become neurons 
themselves1 (Figures 1, 2). 

I asked Dr Berninger whether that means science is close to 
regenerating central nervous system tissue damaged by injury, 
dementia, or stroke. “Not yet”, he cautioned. “That is our dream, 
of course, yet it is exceptionally complex and there are many 
steps still to take—both in terms of the biology we need to 
understand and the way to translate it into medical therapies.  

What’s important now is 
remaining open to many ways of 
thinking about the next steps. 
That is, we must appreciate what 
our analyses, judgment, intuition, 
and experience inspire as we 
consider the possibilities and 
decisions about research 
projects”. 

http://www.alnmag.com/


MANY WAYS OF THINKING  
 

I found the 
aesthetic 
tenor of Dr 
Berninger’s 
response 
interesting 
and asked him 
to elaborate. 

 
“By profession I am a neurobiologist”, Dr Berninger said, “yet I 
find it quite stimulating to compare the approach to their subjects 
of scientists in fields other than biology or natural sciences, and to 
consider realms of thought other than the biological as they may 
indirectly affect my thinking. That is very important to me—and I 
believe it is important to science. Let me explain why. 

“What we learn over time is more than the sum of the facts. I 
strongly believe that science benefits when we accept this reality; 
that is, science benefits when scientists are open to, and 
welcome, things coming together in new ways. Would Galileo 
have founded classical mechanics if he had not stepped aside 
from real world constraints in order to see that air changes the fall 
of an object due to friction? It is what some call insight. You can’t 
always explain your insights but that isn’t any reason to discard an 
idea; rather it may be a very good reason to pursue it. This more 
conscious view about the process of thinking itself may allow for a 
deeper penetration into any new problem arising and provide us 
with non-obvious solutions. 

“I would like to explain more by citing a quote from Heraclitos of 
Ephesus which I find very powerful and very inspiring”, Dr 
Berninger, a lover of Ancient Greek thought, continued. ἐὰν μὴ 
ἔλ�ηται ἀνέλ�ιστον οὐκ ἐξευρήσει, ἀνεξερεύνητον ἐὸν καὶ 
ἄ�ορον or ‘If one does not expect the unexpected one will not 
find it out; it is not to be searched out, and is difficult to find using 
a compass”. 

 

... 



BERNINGER’S INSPIRATIONS 

I was surprised and very moved by the simple power of Dr. 
Berninger’s ideas and their promise for the world of research, and 
wanted to know about the sources of his own inspiration. 

“From childhood I was exposed to the constant strife for the new 
in art. My father, Helmut Berninger, is a painter. My mother is 
Carmen Nagel-Berninger. Her work is concerned with theatre and 
music and their connection in a new form of art-music theatre. In 
their artistic lives, they have never wanted to repeat the old, even 
if the mimic would be of the highest quality. Both my parents’ 
thinking is avantgardistic but not as a fashion; they were and are 
always theorising the conceptual problems of constant renewal of 
the self and one’s art, of the two as inseparable, and intertwined 
with philosophical theories of recognition. 

“The latter became 
a recurrent theme 
of our discussions, 
as for quite some 
time I took the 
view that artistic 
composition is 
delimited by the 
limits of biology—
the sensory organs 
and the brain.  

I believe that the functional architecture of the brain defines how 
we see, and why certain clashes of colours and form are so 
meaningful to us.  

There is a very interesting book on this subject by Semir Zeki, 
Professor of Neurology at University College London who works in 
the field of neuroaesthetics: Inner Vision: An Exploration of Art 
and the Brain2”. Professor Zeki proposes that a painter actually is 
essentially a researcher into the visual brain and that by 
understanding the visual brain one might arrive at a new theory of 
aesthetics that is biologically based. 

QUESTION ASSUMPTIONS 

“This idea could be taken as an essential heuristic principle of 
research”, Dr Berninger continued. “If you follow only the path of 



the expected then you will never find the really new. My former 
postdoctoral supervisor Mu-ming Poo, formerly a neurobiologist 
at UC San Diego and now UC Berkeley, may have had something 
like this in mind when he recommended reading classical biology 
textbooks and keeping an open mind about established wisdom.  

"Of course everybody has the tendency to assume that what is 
written in a textbook is true, he told us; but if you see something 
that seems questionable, test it afresh with a new methodology at 
hand. If against expectation the espoused knowledge proves false, 
then you can be sure that you have made an important new 
discovery. This may be a good starting point in designing one’s 
own experiments”, Berninger mused. “Actually the reality is that 
we, and I include myself, usually discard from experience the 
unexpected, but this is indeed a very dangerous strategy if we 
want to discover truly new things”. 

This view has led Berninger to place a high value on questioning, 
though not summarily dismissing, assumptions. “For many years”, 
he said by way of explanation, “it was assumed that no new nerve 
cells are generated after birth. So, like a woman’s eggs, the nerve 
cells you have at birth are all you’ll ever have. As early as the 60s, 
however, evidence accrued that suggested that this is not the 
entire truth and that new neurons can be generated throughout 
life, albeit this happens only in very specific areas.  

Yet the concept of neurogenesis in the adult brain has been 
accepted only gradually. Interestingly, arguments against the 
existence of adult neurogenesis were not just based on 
experimental facts, but also on specific logical assumptions on 
how our brain works. Pasko Rakic, a world renowned 
neurobiologist at Yale University argues quite emphatically that 
continued neurogenesis would interfere with the persistence of 
our memories and at the extreme result in the loss of our 
personality”. 

To Berninger’s way of thinking, the conceptual mistake lies on the 
one side in the assumption that the brain would not be able to 
cope with that; and maybe it is also wrong to assume that our 
personalities are invariant over time. 

“Magdalena Götz found that the so-called radial glia are stem cells 
in early life, even though they didn’t look like someone would 
have imagined stem cells, being equipped with a long basal 
process that serves young neurons as scaffold to migrate; indeed 



cell biologists would object that such a cell could not possibly 
divide and at the same time maintain this large process. Yet 
despite such compelling logic Magdalena Götz was right. 

“I think these ideas—actively challenging assumptions and being 
open to the unexpected—are very important when we think 
about training young scientists”, Berninger said. “Requirements to 
propose only what lies within the foreseeable means you cannot 
let the spirit wander too much, which superimposes discipline yet 
places unfortunate limits on creativity. 

“At the time of Max Planck and Einstein, scientists could do 
research for the entire of their lives without requirements to 
justify their steps”, Berninger concludes. “Yet today we fear 
letting the spirit wander too far, and we superimpose 
methodological limitations on our creativity. But that way we 
cannot disprove things or explore new connections for which no 
evidence exists”. 

Helen Kelly is an ALN world Contributing Editor covering 
management and science internationally. HelenKellyLtd@aol.com 
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