I. Nuclear Transport


A. Nucleus bounded by double membrane punctuated by pores, Fig. 12-9.

B. Nuclear pore complexes carry out bidirectional traffic. Transport is post-translational.

C. Nuclear pore composed of greater than 50 nuclear porins, formed in an octagonal array, Fig. 12-10.

D. Transport has both selective and non-selective modes, Fig. 12-11.

E. Transport requires both cytosolic factors and ATP.

F. Localization of proteins to the nucleus requires a nuclear localization signal, Fig. 12-12, Fig. 12-13.

G. Nuclear Import Receptors, Fig. 12-14.

H. Ran GTPase Complex, Fig. 12-16, 12-17.

I. Nuclear Export

J. Regulation of nuclear transport, Fig. 12-19.


1. HIV

K. Mitosis and nuclear localization, Fig. 12-21.

II. Mitochondrial and Chloroplast Transport, Fig. 12-22.


A. Transport is post-translational.

B. Contains a signal sequence which is then cleaved by a signal peptidase, Fig. 12-23.

C. Requires cytosolic chaperones.

D. Protein translocator complexes, Fig. 12-24.


a. TOM complex


b. TIM complex


c. OXA complex

E. Transport initially occurs between both membranes at once, Fig. 12-25, Fig. 12-26.

F. Transport depends upon both the proton gradient and ATP hydrolysis, Fig. 12-27.

G. Mitochondrial hsp70, Fig. 12-28.

H. Transport to the inner membrane requires two signal sequences, Fig. 12-29.

I. Synthesis of mitochondrial protein is coordinated.

J. Translocation to the chloroplast closely mimics mitochondrial translocation, Fig. 12-30.

III. Peroxisomes


A. Found in all eukaryotic cells.

B. Contain oxidative enzymes including catalase and urate oxidase.  In mammalian cells, they function to detoxify cells and to catalyze the first step in the formation of plamalogens.

C. Signal sequence may be C or N terminal in the protein.

D. Transport involves both soluble receptor proteins and docking proteins. At least 23 proteins, termed peroxins, are involved.

E. Proteins can be transported folded in an ATP dependent manner.

F. Zwelleger’s syndrome. 

