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Proj ect Description

Research in the Dima group focuses on understanding the role of various
structural and cellular factors in the nechanical response of biological

nol ecul es ranging fromsmall RNA nol ecul es and nulti-domain proteins to |arge
fibrillar assenblies that play crucial roles in fundanmental processes such as
the mai ntenance of the cell shape, cell nobility, cell-cell adhesion, axona
growt h, and cel lul ar division.

A project for a UPRI SE student is “Machine learning for the function and
dynami cs of protein conplexes". Mcrotubules, large nulti-filament polyneric
conpl exes which are the nmain conponent of the cell cytoskel eton, play
fundanental roles in cellular processes ranging fromcellular transport to
mtosis. These roles are all intimtely connected with nicrotubules' ability
to depol yneri ze under controlled cellular conditions. This control is exerted
by a large array of mcrotubul e associated proteins (300 or so species),
which formtransitory conpl exes with mcrotubul es over different tinescales.
Recent experinental results strongly suggest that many of these protein co-
factors are nol ecul ar nachi nes that work by converting chem cal energy into
mechani cal work, which is then applied to the m crotubule polyner |attice.
However, little is known about the details of the process, especially for

nmol ecul ar machi nes conposed of nultiple nonomers, such as microtubule
severing proteins. The goal of this project is to determnmine the relationship
between the steps in the functional cycle of such nol ecul ar machi nes and the
structural changes taking place inside the machi nes and of their substrates,
whi ch are inportant during processes such as cell division, neuronal grow h,
and cell-cell adhesion.

The UPRI SE student will gain experience with (1) machine |earning (data
science) nethods in chemstry, (2) sinulation software designed to foll ow
protein dynam cs, (3) data analysis that couples results of sinulations with
experimental |y derived data, (4) |earning how to search databases of protein
sequences and structures, and (5) learning how to read scientific papers.
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