Abstract

The intracellular movement of macromolecules such as proteins and RNA is essential
for maintaining cellular homeostasis and coordinating various cellular processes. In eukaryotic
cells, the transport of these molecules between the cytoplasm and the nucleus is carefully
regulated. Nuclear transport signals (NTS) play a key role in facilitating the import and export
of proteins across the nuclear envelope. The ARP2/3 complex, which is an important regulator
of activity dynamics, has been studied mainly for its functions in the cytoplasm, such as cell
movement and cell division. However, new findings suggest that the ARP2/3 complex might
also have nuclear functions in plants. Plants are unique multicellular organisms that rely on
precisely coordinated cellular activities for growth, development, and response to stimuli.
Understanding the molecular mechanisms behind nuclear processes in plants has recently
become a focus of research. The ARP2/3 complex, which consists of seven subunits, is known
for its ability to branch actin filaments and thereby control cellular processes requiring actin
remodeling. However, recent studies have revealed a potential link between the ARP2/3
complex and nuclear functions in plants. Proteins associated with the ARP2/3 complex have
been found to localize within the plant nucleus, raising several interesting questions regarding
their roles in regulatory mechanisms. It is hypothesized that these nuclear-localized proteins
may contain specific nuclear signals that allow them to translocate in and out of the nucleus
and engage in nuclear processes. Investigating the presence and functionality of NTS in ARP2/3
complex proteins in plants holds great promise for revealing new insights into the molecular

mechanisms underlying nuclear dynamics in these organisms.



