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Effects of Temperature and Urea on in vitro Aggregation of
Tryptophan Synthase a-Subunits
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Protein aggregation could be problematic as causes of diseases and hindrance in the production of useful recombinant
proteins. Aggregation of mutant tryptophan synthase a-subunits was examined by treatment with urea and at high
temperature. Large amorphous aggregate seemed to appear by heat treatment, while more various aggregates in size
were formed by treatment with urea at low concentration. The result indicates that different aggregate in size could be
formed depending on the treatment condition, suggesting different mechanisms underlying aggregation processes.
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Fig. 1. Size-exclusion HPLC of mutant tryptophan synthase
a-subunits. T24A/E49G/F139W and T24A/D60N/F139W were
analysed on size-exclusion HPLC using Protein KW-804 (Shodex)
column in 10 mM KPO, buffer (pH 7.8) containing 0.2 mM
EDTA and | mM B-mercaptoethanol at a flow rate of 1 ml/min.
T24A/E49G/F139W (dot line) protein was eluted only at a reten-
tion time of 10.5 min. But T24A/D60N/F139W (solid line) was
eluted at the retention times of 10.7 and 9.8 min.
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Fig. 2. Native PAGE of a-subunits. The wild type (A) and
mutant proteins (10 pg) were run on native PAGE. The dimeric
forms (arrow head) was manifest for T24A/D60N/F139W (C),
but was a little formed for T24A/E49G/F139W (B).
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Fig, 3. Concentration dependency of protein aggregation at 45C. T24A/E49G/F139W (top panels) and T24A/DE60ON/F139W (bottom
panels) proteins at various concentrations were incubated at 45°C for the indicated time and then run on native PAGE. N, proteins before

heat treatment.
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Fig. 4. Effect of various urea concentration on protein aggregation. The mutant proteins at 10 mg/ml were incubated at 25°C for 40 h in
presence of the indicated concentration of urea. E, the native form of T24A/E49G/F139W; D, the native form of T24A/D60N/F139W.
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Fig. 5. Time course of urea-treated proteins in aggregation.
T24A/E49G/F139W (A) and T24A/D6ON/F139W (B) proteins
(10 mg/ml) were incubated at 25°C in presence of 1.5 or 1.0 M
of urea, respectively, for the indicated time. Samples were run on
the native PAGE. N, proteins before urea rreatment.
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