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ABSTRACT

A pipeline system has been developed that allows high
throughput purification of Arabidopsis thaliana proteins
expressed in E. coli. The key features of this system include
(1) a compact 12-channel hi-performance peristaltic pump to
load the protein samples onto Ni-IDA columns and
subsequent washing of the columns; (2) an HPLC that uses a
binary gradient pump to purify 6 proteins by applying
gradient elution of buffers from 6 independent Ni-IDA
columns; and (3) the parallel 6 HPLC systems for a one-step
desalting and a subtractive Ni-IDA chromatography to remove
His-tagged proteins from the target protein. By optimizing the
purification protocols using this system, we have purified
proteins with the MW range of 12 to 30 kDa with a purity of
97% that are suitable for structural determination by X-ray
and NMR. We also utilize a highly ordered data storage
system, Lamp module in Sesame software, to monitor the
qguality control of purification processes and to store the
biochemical properties of purified protein such as mobility
and purity on SDS-polyacylamide gel, UV-visible spectra,
MALDI-MS and ESI-MS.



Schematic diagram of an effective and
flexible purification pipeline
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Buffer condition: Buffering agent, pH and salt

Effect of chaotropic agents: Ethylene glycol, glycerol, NaBr
or CHAPS
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Flow diagram of purification steps
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Typical examples of pipeline products

SDS-PAGE and elution profile of Se-Met-labeled
At3916990 protein from 2nd Ni-IDA column
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Purification of small size proteins for
NMR study
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Lamp Module in Genie Software:
Highly Ordered Protein Data Management
System
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CONCLUSION

A purification pipeline that consists of a pump,
a mode HPLC and 6 simple FPLC has been
developed and tested.

Optimization of protocols together with high
speed automation allows us to purify up to 50
mg of 6 different fusion proteins with a purity
higher than 95% in a day.

Each protein is being analyzed it's identity by
MALDI- and ESI-MS before it is passed on for
crystallization screening.

The Lamp module in Genie software is being
used to store chromatographic elution profiles
and gel images.

The system provides data that will be
eventually used to further improve current

high throughput protein production.



