
ABSTRACT:                                          
The HuProt arrays™ are fabricated by immobilizing ~17,000

individually purified GST-fused human proteins on a single glass
slide. Unlike nucleic acids, many proteins can become unstable after
purification; therefore, correct folding of proteins immobilized on a
solid surface is crucially important for maintaining their
physiological activities. To systematically evaluate conformational
states of the proteins on the HuProt arrays™, we developed an
effective denaturing protocol by treating the HuProt arrays™ with 9
M urea and 5 mM DTT to examine the impact of denaturation of the
proteins using a variety of biochemical assays. First, the use of
antibodies known to recognize either linear or conformational
epitopes confirmed the effectiveness of the urea treatment. Second,
we demonstrated that the denaturation treatment dramatically
reduced the anti-GST signals on the arrays. This reduction was not
due to a loss of proteins on the arrays because the binding signals
were strong when detected with human heat shock proteins Hsp90,
which recognize unfolded polypeptides. Third, proteins that showed
strong binding signals to lincRNA Xist in the control experiment
almost completely lost their binding abilities after the 9 M and 5 mM
DTT urea treatment on the HuProt arrays™ suggesting that the
observed binding activities are dependent on proper folding of the
proteins. This conclusion is further supported by the observation
that the 125 active protein kinases spotted on an array completely
lost their autophosphorylation activity after the urea treatment.
Taken together, the above results confirmed that the vast majority of
proteins are in their native conformation on the HuProt arrays™.
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Our protocol is likely to produce folded proteins 

CONCLUSION:

Optimization of denaturing condition

Denaturation
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A mAb recognizes a linear epitope on SMAD4

Denaturing Condition Target Native Score Denatured Score
Hair drier SMAD4 <2 5
1% SDS SMAD4 <2 11

9 M urea + 5 mM DTT SMAD4 <2 27

RESULTS: Denatured proteins detected by anti-GST antibody
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1. 9 M urea and 5 mM DTT treatment effectively denatured proteins 
on the HuProt™ arrays

2. The denaturation treatment does not result in loss of proteins on 
the array

3. The vast majority of proteins on the HuProt™ arrays are in their 
native conformation 

125 active kinases 9 M Urea 5 mM DTT

Human protein kinases lost autophosphorylation
activity on denatured kinase arrays

Proteins on denatured HuProtTM arrays no longer 
bind to LincRNA Xist
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Comparison of mAb recognition to target proteins 
on native and denatured HuProtTM  arrays
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