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SUCCESS IN ENGINEERING f. COLI SECRRION 
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A bicomponent system for secreting foreign proteins from E. cot,: One plasmid 
expresses bacteriocin release protein (BRP) that renders the outer membrane 
permeable. The other encodes the synthesis of human growth hormone (hGH) fused 
to a signal peptide (OmpA), allowing the hormone to enter the periplasm. 

Manipulating Escherichia coli to se
crete efficiently heterologous pro
teins into the culture medium has 
been a goal of genetic engineers since 
the first chimeric genes were ex
pressed in this bacterium. In this is
sue of Bio/Technology , Hansen Hsiung 
and his colleagues at Eli Lilly Re
search Laboratories (Indianapolis, 
IN) and their collaborators at Vrije 
University (Amsterdam, Nether
lands) describe a simple system to 
accomplish this hitherto elusive un-

dertaking. 
The key to their success is the use 

of a bicomponent vector system. One 
plasmid contains the gene of inter
est-in this case a human growth hor
mone-ompA signal peptide fusion 
construction. The other harbors a co
licin plasmid-derived gene encoding 
bacteriocin release protein (BRP), 
which activates an outer membrane 
phospholipase that renders both the 
inner and outer bacterial membranes 
permeable. By regulating the copy 

number and expression of the genes , 
the researchers could prevent prema
ture rupture of the bacteria , and al
low the release of mature growth hor
mone into the culture medium at 
levels of 4-5 µg/ml. 

A secretion system of this type of
fers a number of actual and potential 
advantages to cytoplasmic overpro
duction of foreign proteins. Purifica
tion is much simpler-a single re
verse-phase chromatography step of 
the concentrated culture medium re
sulted in a 98 percent pure product
and proteins that tend to form insolu
ble inclusion bodies might be coaxed 
out of the cell before large amounts 
of improperly folded material accu
mulate. It should also be possible to 
design a continuous production sys
tem by using immobilized bacteria 
and controlling the amount of BRP 
synthesized so that cells remain viable 
for extended periods of time. 

For scientists who wish to purify a 
few milligrams of a heterologous pro
tein in their laboratories, the use of 
low copy number plasmids express
ing BRP may well become a method 
of choice. -Harvey Bialy 

Bioreactor pH Sensor 
• Maintenance Free . . No Refilling or Pressurization 
• Proven Performance . in R&D, Pilot and Production 
• Adapts Easily and Quickly to Existing Vessels and Fittings 

BROADLEY·JAME§ CORPORATION 
10 Yean of Manuf'acturin1 pH Sensors for Science and Industry 

Santa Ana, CA 92705 • USA • Tel. (714) 547-8061 Telex 182-703 
Distributor Inquiries Invited 

Write in No. 361 on Reader Service Card 
810/TECHNOLCX;Y VOL 7 fvL.i'lf2CH 198'i 209 


	SUCCESS IN ENGINEERING E. COLI SECRETION

