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Perhaps one of the brightest, and certainly the funniest, theoretical physicists of the XXth century 

was the author of the phrase that gives the title to this present Comment: Richard Phillips Feynman 

(1918–1988) who, according to tradition, left written onto his blackboard, at the California Institute 

of Technology, precisely that “what I cannot create, I do not understand”, shortly before his death 

[1–3]. For several generations of physics students around the globe, Nobel Prize Laureate Feynman 

has represented an icon of how creativity, ingenuity, and little respect for the establishment, can 

lead to great discoveries and, along the way, have fun with the type of science which dares to 

overcome disciplinary boundaries. Feynman was always not only interested in Biology, but also 

puzzled by how biological problems seemed to challenge the, otherwise, successful tools developed 

by the same theoretical physics that helped to change our vision of the world and which has 

rocketed the development of advanced technology in the last decades, starting from very basic 

molecular-level quantum mechanics concepts. This is why, in 1960, he spent a sabbatical leave at 

the Cal Tech’s Laboratory of Max Delbrück, who was awarded the Nobel Prize in Physiology or 

Medicine for his “discoveries concerning the replication mechanism and the genetic structure of 

viruses”. Interestingly enough, Delbrück himself had originally studied astrophysics, shifting 

afterwards to theoretical physics and, thanks to the influence of Niels Bohr and Nikolay Timofeev-

Ressovsky, ended up as a very distinguished geneticist. While at Delbrück’s lab, Feynman focused 

on the genetic mutations in viruses that infect bacteria, making some important discoveries, along 

with some entertaining reflections about what happens when a physicist attempts to do biology [2]. 

Indeed, Feynman discovered nothing less than intragenic suppression, that is, the surprising fact 

that the expression of a gene, which has been knocked out by a mutation, may be restored by a 

second mutation within the same gene, while working for back mutations in E. coli strain K. This 

finding, relevant enough as for granting him a place as a reputable molecular biology/genomics 

expert (back in 1960!) is just one example of how theoretical physics may offer some innovative 

venues for the biological sciences, by using, for example, such elaborated mathematical tools as the 
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reactions in biological molecules [4]. Nowadays, however, the great Feynman is best known outside 

the theoretical physics community due to his famous 1959 talk about what we know today as 

nanotechnology [3], one of the most active areas of R&D worldwide, where the actual, and 

potential, impact of physics not only in biology, but in the very concept of life is taking shape, 

including discussions on the possibilities to preserve, improve and even expand it [5]. A couple of 

concepts brought about by the nanosciences point out the relevance of these emerging disciplines, 

namely, that size matters and that spatial architecture can be as important as the chemical one, 

which was one of the contributions of XIXth century chemistry [6]. In this regard, the use of 

biological, chemical and, particularly, physical methods for facilitating the genetic transformation of 

biological systems [7] represents one step further in the effort to synergetically combine physics 

and biology concepts for developing a number of important applications for humanity, ranging from 

beer brewing to neurons growth [8]. From Feynman’s standpoint, the capability of creating, for 

instance, new strands of fungi by employing a number of very creative physical methods, as 

explained in the paper by Rivera et al. [7], represents, beyond the fascinating technological 

possibilities described by the authors of the article, the very act of understanding, ultimately, what 

science is meant for. As we learn in the article, transfection of DNA, by different methods, through 

the fungal cell wall, allows the introduction of genetic codes that truly create new types of life. In 

addition to all the consequences for fungi-based technology that are reviewed by Dr. Loske’s group, 

one cannot help but to wonder on other far-reaching alternatives, such as overcoming the 

hematoencephalic barrier at will, for controlled drug- and/or therapeutic proteins-delivery against 

some of the most dangerous brain diseases [8,9]. Particularly interesting, along the comprehensive 

revision of the techniques reported in the literature, is that this paper describes how shock waves, 

an unexpected possibility for such a delicate system as a cell wall, can, and actually are, making a 

difference, quantitatively and, moreover, qualitatively speaking, in transfection technologies, which 

makes the reading of this contribution a must for people interested on the duet physics/biology, 

regardless of the specific area of expertise. What is next constitutes, of course, the question due for 

a professional review like the one we are commenting on and the reader can exercise his/her 

imagination à-la-Feynman. In particular, the evolution of a transfected system, either post-

subjected or not to shock waves, could open exciting possibilities, both theoretical and 

technological. Finally, as an admirer of Feynman I have no doubts, whatsoever, that he would have 

enjoyed reading (and criticizing) Rivera et al.’s article in Physics of Life Reviews as much as I did 

myself! 
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