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Fig. 1 Overexpression in E.coli BL21 (DE3) and purification
of Hsp12.1

Electrophoresis of various protein samples on a 12% SDS-PAGE. I:

Soluble fraction of BL21 (DE3) expressing recombinant protein; 2:

Fraction not absorbed on the his-tag affinity column; 3: Washing

fraction with 10 mmol/L imidazole; 4: Eluting fraction with 250 mmol/L

imidazole.
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Fig. 2 Analysis of HSP12.1 structure by gel filtration and chemical cross-linking
(a) HSP12.1 was incubated with 5% glutaraldehyde for 10 min. (b) The native size of HSP12.1 was
estimated by gel filtration on a superdex75 10/300 GL column. ¢ —e : HSPI2.1; o ----o : Protein
standard.
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Fig. 3 Prevention of thermal aggregation of proteins by HSP12.1
(a) Aggregation of ADH in the presence of HSP12.1 at the indicated concentration. /: ADH alone; 2: +0.5 g/L HSP12.1; 3: +2.5 g/L HSP12.1.
(b) Aggregation of insulin in the presence of HSP12.1 at the indicated concentration. /: Insulin alone; 2: +0.5 g/L HSP12.1; 3: +2.5 g/L HSP12.1.
(c) Aggregation of lysozyme in the presence of HSP12.1 at the indicated concentration. /: Lysozyme alone; 2: +0.5 g/L HSP12.1; 3: +2.5 g/L HSP12.1.
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Fig. 4 Thermotolerance of E.coli cells overexpression
HSP12.1

Thermotolenrance assays were performed at 45°C. The survival of E.coli

with HSP12.1 induction was significantly increased (A) compared with

that without HSP12.1 induction (B).
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HSP12.1, A Small Heat Shock Protein in C.elegans,
Has Chaperone-like Activity

QIN Yan"”, WANG Hui®?, CHANG Zeng-Yi""
("College of Life Sciences, Peking University, Beijing 100871, China;
2College of Life Sciences, Nanjing University, Nanjing 210093, China)

Abstract Many kinds of small heat shock proteins (SHSPs) are able to prevent protein aggregation in stress,
which show the ATP independent chaperone-like activity. The smallest protein HSP12.1 in sHSP family of the
nematode Caenorhabditis elegans exhibits chaperone-like activities in vitro. It prevents protein aggregation in a
certain extent when use insulin, ADH and lysozyme as the substrates, though it is not as efficient as the typical
chaperones (such as HSP16.1 in C. elegans). By contrast, the other three sHSP12s (HSP12.2, HSP12.3 and
HSP12.6), which have similar molecular masses and primary structure, appear devoid of in vitro chaperone-like
activities. In addition, overexpressing HSP12.1 enhances cell thermotolerance of Escherichia coli. The survival rate
of the HSP12.1 overexpressed cells is 4-fold higher than the control, yet whether it does the same function in
C. elegans is still unknown. Results indicate that C-terminal region is not necessary for the chaperone-like activity
of sHSPs, for HSP12.1 terminates a short C-terminal tail. N-terminal domain may play a relatively important role

in the exhibition of chaperone-like activities, while a-crystalline domain may also involve in this function.
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