
CORONIN 1B COORDINATES ACTIN DYNAMICS
IN LAMELLIPODIA

by
Liang Cai

A dissertation submitted to the faculty of the University of North Carolina at Chapel
Hill in partial fulfillment of the requirements for the degree of Doctor of Philosophy
in the Department of Cell and Developmental Biology.

Chapel Hill
2007

Approved by

Advisor: James Bear

Committee Member: Vytas Bankaitis

Committee Member: Keith Burridge

Committee Member: Klaus Hahn

Committee Member: Steve Rogers

Committee Member: Michael Schaller

Reader: Dorothy Schafer



c© 2007

Liang Cai

ALL RIGHTS RESERVED

ii



Abstract

LIANG CAI: CORONIN 1B COORDINATES ACTIN DYNAMICS IN
LAMELLIPODIA.

(Under the direction of James Bear.)

Cell migration is critical for a variety of physiological processes. Coronins are a

conserved family of actin binding proteins that affect cell migration. My research

focuses on the molecular mechanism through which Coronin 1B coordinates actin

dynamics in lamellipodia.

We report that Coronin 1B co-localizes with the Arp2/3 complex in lamellipodia,

and co-immunoprecipitates with this complex. This interaction is regulated by PKC

phosphorylation on Ser2. Further, we show that Coronin 1B interacts with not only

the Arp2/3 complex but also the Slingshot 1L (SSH1L) phosphatase, two regulators

of actin filament formation and turnover. Coronin 1B inhibits filament nucleation

by Arp2/3 complex and this inhibition is attenuated by the Ser2 phosphorylation, a

site targeted by SSH1L. Coronin 1B also directs SSH1L to lamellipodia where SSH1L

likely regulates Cofilin activity via dephosphorylation. Accordingly, depleting Coro-

nin 1B increases phospho-Cofilin levels, and alters lamellipodial dynamics and actin

architecture. Thus, Coronin 1B coordinates actin assembly by Arp2/3 complex and

actin disassembly by Cofilin for effective lamellipodial protrusion.

Analysis of Coronin function has been hampered by the lack of a clear under-

standing of how Coronin interacts with F-actin. We identify a surface-exposed con-

served residue, Arg30, which is critical for Coronin 1B binding to F-actin. We demon-

strate that Coronin 1B binds with high affinity to ATP/ADP-Pi F-actin, and the R30D
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mutant lacking F-actin binding loses the ability to exert Coronin 1B function.

Using various biochemical assays, we show that Coronin 1B disassembles Arp2/3-

containing actin branches by inducing Arp2/3 dissociation from the side of fila-

ments, which is potently antagonized by Cortactin. Coronin 1B localizes to actin

branches in a mutually exclusive manner with the Arp2/3 complex, and live-cell

imaging reveals a sequential accumulation of these proteins during actin network as-

sembly. Interestingly, depletion of Coronin 1B synchronizes the dynamics of Arp2/3

complex with the actin network. Together, we conclude that Coronin 1B replaces the

Arp2/3 complex at actin branches, promotes branched actin network remodeling,

and coordinates actin dynamics in lamellipodia.
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