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Min-Yeh Tsai, an Assistant Professor of the Department of Chemistry, Xun
Chen, a Ph.D. student of the Department of Chemistry at Rice University,
and Peter G. Wolynes, Professor of Chemistry at Rice University (Bullard-
Welch Foundation Professor, Senior Scientist at the Center for Theoretical
Biophysics, and Member of the National Academy of Sciences), jointly
published a paper in the Journal of the American Chemical Society (JACS) -
founded by the American Chemical Society - and successfully used computers



to simulate the process of the transcription factor PU.1 (a
multifunctional protein molecule, such as bone marrow cell
differentiation, immune cell development, etc.) finding the correct
binding sequence 1in the gene.

The paper published in February this year is titled: "The Role of Charge
Density Coupled DNA Bending in Transcription Factor Sequence Binding
Specificity: A Generic Mechanism for Indirect Readout” . The binding
specificity of PU.1 1s achieved primarily via a nonspecific
electrostatically-driven DNA mechanism involving the change in the elastic
properties of the DNA. We first hypothesize a novel generic mechanism for
indirect "shape” readout, where DNA plastically bends in response to the
electrostatic coupling driven by PU.1. The journal is the top journal in
the field of chemistry, covering everything in the field. According to the
I[SI statistics, JACS is also the most cited journal in the field of
chemistry, with an impact factor of 15.419 (2021-2022).

Min-Yeh Tsai pointed out that this work uses the university s most
advanced computer simulation technology to study the working mechanism of
life in the cell, that is, how transcription factors (a protein molecule)
find the correct binding sequence among vast number of different genes to
regulate their expression. This research can be used as a biological basis
for gene circuit design and related research, and even help understand the
mechanism of immune cell differentiation/development. In the future, 1t
can promote new anti-cancer drug design strategies and guide the
development of new experimental techniques.

In addition, Min-Yeh Tsai used "massage" as a metaphor for this study.
Transcription factors massages on DNA. When they slide to a softer
position, they can stop and locate the correct gene sequence. In the
meanwhile, he explained that the collaboration with professor Peter
Wolynes at Rice University was funded by Ministry of Science and
Technology, Taiwan (R.0.C). He had completed his postdoctoral research at
the school’ s research center before. He is so glad to see this joint
collaboration ending up to be quite successful. (&2 #TEf5 5% =k &)
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f\, : Soft (PU.1 bound)

PU.1 bound on a non-binding site
(Search mode)

PU.1 bound on the binding site
(Lock mode)
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