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96 WELL, HIGH THROUGHPUT TRANSLATION
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tkudlicki@ambion.com

INTRODUCTION. Ambion has developed 96 well protein expression systems using a bacterial
extract for coupled transcription/translation and a eukaryotic rabbit reticulocyte lysate for
translation. Each well is designed for high reproducibility and a high yield of full-length target
proteins. These systems are ideal for large scale screening assays and high throughput analysis.

RESULTS. A high throughput bacterial coupled transcription/translation system was used to
synthesize CAT protein, active green fluorescent protein (GFP), and several other eukaryotic and
prokaryotic proteins. GFP activity was detected after 10 min incubation with maximum
fluorescence at 45 min - measuring 52-fold over background. Other proteins effectively
synthesized in this system included: IF4A, firefly luciferase, rhodanase, and Xef-lo. Proteins
synthesized and detected by Western blotting include: rhodanese, RF2, L9, and L7/L12.

The high throughput retic lysate translation system also performed very well at synthesizing Xef-
lo. and active firefly luciferase. Nonradioactive, Western blot-based detection of newly
synthesized products is also presented.

DISCUSSION. Two approaches have guided efforts to achieve efficient cell-free translation. The
first is based on crude cell-free extract derived from E. coli cells. Such conventional batch systems
offer several advantages, e.g., convenience of operation, easy scale-up, high throughput format
and excellent reproducibility. The second approach attempts to reconstitute protein synthesis
machinery from fractionated or purified components. However, lack of molecular chaperones and
other folding catalysts make this system impractical for synthesis of biologically active proteins.
For this reason, we utilized a complete E. coli system for in vitro synthesis of protein products and
optimized this system for maximum yield and activity of products synthesized in a high
throughput mode. A long-lasting, E. coli-based system has also been recently described by Roche
(Martin et al. 2001). It allows protein expression to continue for more than 24 h. However, this
system requires the use of a costly apparatus and allows only a single protein to be synthesized at
a time.

Ambion’s PROTEINscript-PRO 96 and Retic Lysate IVT 96 Kits allow simultaneous synthesis of
96 different proteins in a short period of time using either DNA or RNA (capped or uncapped)
templates. These kits meet today’s biotechnology requirements and are useful tools for large
screening assays.
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