|_ecture 16: Membrane Proteins



Membrane proteins:

1) Overview: Types and Properties
2) Getting Into the Membrane
3)What Membrane Proteins Do--
examples
3) Working with Membrane Proteins
4) Pymol/Chimera Tutorial



Membrane Overview

Membrane proteins are 25-35% of the
genome.
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Figure 10-21 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 10-20 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Hydropathy Plots for Alpha Helical Proteins: Classic Method
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Hydropathy Plots: More Realistic Method
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The efficiency of membrane integration can be quantified
from SDS/PAGE gels by measuring the amount of singly (f1) and
doubly (f2) glycosylated protein. The apparent free energy of insertion
is calculated as AGapp = —RT In%_ A typical H-segment is shown at

the bottom.

\Von Heijne, Biochem Soc. Trans. 2011



Membrane proteins:
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Getting Into the Membrane: Destination Matters!
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SRP Dependent Protein Targeting
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Ribosome Nascent Chain Translocon Complex!
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Frauenfeld et al., NSMB 2011,



http://www.ncbi.nlm.nih.gov/pubmed?term=Frauenfeld%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21499241

Getting Into the Membrane: The Lateral Gate
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Getting into the ER: Single N-terminal TM
Segment
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Getting into the ER: Positive Inside Rule
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Gettlng Into the ER: the Special Case of Tail-Anchored Proteins
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http://www.ncbi.nlm.nih.gov/pubmed?term=Hegde%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=22086371
http://www.ncbi.nlm.nih.gov/pubmed?term=Keenan%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22086371

Extra Players in Prokaryotic Protein Targeting: YidC
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ﬁ Dalbey RE, et al. 2011,
Annu., Rev. Biochem. 80:161-87



Chloroplasts and Mitochondria Have Their Own Genome
but Most Proteins are Made in the Cytosol and Imported.
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Figure 12-21 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Trafficking to Mitochondrial Membranes
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Functions of Membrane Proteins:

Signaling
Transporters
Enzymes
Anchors
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Signaling: IRE1 and the Unfolded Protein Response

MISFOLDED PROTEINS IN ER SIGNAL
THE NEED FOR MORE ER CHAPERONES
BY ACTIVATING A TRANSMEMBRANE
KINASE

ACTIVATED KINASE TURNS INTO
AN ENDORIBONUCLEASE

ENDORIBONUCLEASE CUTS SPECIFIC
RNA MOLECULES AT TWO POSITIONS,
REMOVING AN INTRON

TWO EXONS ARE LIGATED TO
FORM AN ACTIVE mRNA

mRNA IS TRANSLATED TO MAKE A
GENE REGULATORY PROTEIN

GENE REGULATORY PROTEIN ENTERS
NUCLEUS AND ACTIVATES GENES
ENCODING ER CHAPERONES

CHAPERONES ARE MADE IN ER,
WHERE THEY HELP FOLD PROTEINS



Signaling: IRE1 and the Unfolded Protein Response
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Kawaguchi and NG, Science 30 September 2011 Credle J J et al. PNAS 2005;102:18773-18784



Transporters: Aquaporins
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Gonen et al., Nature 2005



Enzymes: FtsH, a Membrane Bound Protease

control of biosyntheis of
membrane components
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Krzywda et al., Structure 2002 and Bieniossek et al., PNAS 2009
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Working with Membrane Proteins: Pick Detergents Wisely
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Figure 10-29 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Not Many Membrane Protein Crystal Structures Solved
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http://www.ncbi.nlm.nih.gov/pubmed?term=Hegde%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=22086371
http://www.ncbi.nlm.nih.gov/pubmed?term=Keenan%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22086371

Lipidic Cubic Phase for Membrane Proteins

Ehud M. Landau and Jiirg P. Rosenbusch, PNAS 1996, and Nollert et al.,
FEBS Letters 2001


http://www.pnas.org/search?author1=Ehud%E2%80%89M.+Landau&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=J%C3%BCrg%E2%80%89P.+Rosenbusch&sortspec=date&submit=Submit

Electron Crystallography: An Example (Wza)
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Nesper et al.,JBC 2003



Electron Crystallography: Aquaporin
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Electron Crystallography: Solved Structures
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