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Thermodynamic properties of proteins are essential for understanding the mechanism of
their folding and stability. We introduce and explain the database, "ProTherm: Thermodynamic
Database for Proteins and Mutants", which was developed in our laboratory and can be searched

through WWW on various conditions with different options for output. The database contains
more than 7000 numerical data for several important thermodynamic properties, structural
information of proteins and mutants, experimental methods and conditions, functional and literature
information. The database is cross-linked with PubMed, PDB, PMD, EC, and 3DinSight which
is developed in our laboratory. The mutation sites and surrounding residues are automatically
mapped on structures and can be directly viewed through 3DinSight. ProTherm can be accessed
through the World Wide Web at: http://www.rtc.riken.go.jp/jouhou/protherm/protherm.html.
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Table 1 The data included in ProTherm.

Dataset Oct. 1998 Aug. 2000

Total 3317 7114 (214%)*

Accessible surface area (ASA)**

Buried 1317 2269 (172%)
Partially buried 918 1246 (136%)
Exposed 826 1219 (148%)
Mutation

Wild type 429 2460 (573%)
Single 2434 3941 (162%)
Double 353 538 (152%)
Multiple 101 175 (173%)

Secondary structure

Helix 1241 1900 (153%)
Strand 789 1264 (160%)
Turn 242 475 (196%)
Coil 846 1179 (139%)
Measurement

Circular dichroism 1709 2870 (168%)
Fluorescence 1052 1743 (166%)
Calorimetry 489 1990 (407%)
Method

Thermal 1628 3718 (228%)
GdnHCl 1094 2038 (186%)
Urea 573 1314 (229%)
References

Proteins 61 492 (807%)
Articles 245 711 (290%)

*) The percentage was calculated with respect to Oct. 1998.
**) Buried: ASA <20 %; partially buried: 20 % <ASA <50 %;
exposed: ASA >50 %.
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Fig.1 An example of the input data of ProTherm. Entry

No. 2135 for human lysozyme is shown.
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Fig.3  Search interface of ProTherm. In this example,

o M protein name, ASA >60 %, thermal denaturation
are selected from the menu.
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Fig.5 A part of the results obtained from ProTherm
searching condition (Fig.3) and display option
(Fig.4).
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Fig.6 A part of the Enzyme Code database linked from
ProTherm result page (Fig.5).
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Fig.8 Display of protein mutant and surrounding residues
by RasMol. In this example, the surrounding
residues of Ala 47 in human lysozyme are shown.
The central residue, surrounding residues within
4 A and surrounding residues between 4 and 8 A
are shown in black, thin gray and dark gray,
respectively.

Fig.9 PubMed literature database linked from ProTherm
result page (Fig.5), showing the corresponding
reference with title and abstract.
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