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1. INTRODUCTION

Recombinant overexpression is a major bottleneck In
membrane protein structural studies.

E. coli remains one of the most widely and easily
used expression hosts.

2. OBJECTIVE

Our goal is to generate a collection of E. coli strains
that exhibit improved recombinant membrane protein
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3. THE SELECTION METHOD

H.coli Introduce Random Changes

through Mutagenesis of Cells

Select Improved Cell Lines
using a Selectable Marker

The Selectable Marker
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Expression of the membrane protein is monitored through a C-terminal
fusion to a selectable marker.

Strains that have gained beneficial mutations will survive in the presence
of higher levels of drug due to greater expression of the membrane
protein/drug resistance fusion.

The Selection Process
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Mutant strains are selected in a 2-step process.:
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1.Cells harboring a plasmid encoding the membrane protein/DHFR
fusion are mutagenized and then selected on plates containing the
drug trimethoprim.

2.Selected cells are collected and then transformed with a second
plasmid encoding the same membrane protein fused to kanamyicin
resistance. The cells then contain two different plasmids and are
selected on plates containing both kanamycin and trimethoprim.

This double selection increases the likelihood that survival is due to
Increased recombinant protein expression.

Curing Selected Strains
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Plasmids used to select improved mutants are removed by digestion
with a rare-cutting enzyme, the homing endonuclease |-Crel.

4. RESULTS

Collection of Improved Membrane Protein Expression Strains

A.Selected mutant strains express at levels up to 10-fold higher than WT.
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THE TARGET:

The TB membrane protein target Rv1337 was used In
selecting mutants.

Rv1337 expresses at low but detectable levels. Itis
detectable by Western blot but not by Commassie stain.

Mutant 2

WESTERN BLOTS:

The Western blots at left show TB target Rv1337
expression off of the two selection plasmids in WT cells
and in mutants.

All western blots probe a 6-Histidine tag using an anti-
penta His HRP-conjugated antibody.

Mutant 3

2nd ROUND MUTANTS:

2"d round mutants were produced by curing first round
mutants and then subjecting them to another complete
round of mutagenesis and 2-step selection.

B.Selected mutant strains improve expression of a variety of membrane proteins.
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C.Low copy number correlates with higher expression levels colEl

Rv1337 expressed as a fusion to kanamycin resistance
In a high copy # colEl clone or as a fusion to DHFR In

a low copy # p15A clone.
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