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The J-protein family is an evolutionary conserved protein group whose
members share a J-domain that promotes the binding of an Hsp70 family member to
unfolded prbteins and enhances ATPase activity of the Hsp70 protein. The
J-protein/Hsp70 teams play important roles in a variety of cellular processes, mcludlng
protein synthesis, folding, and degradation.

Recent studies have shown that a mammalian ER-localized transmembrane
J-protein, DNAJB12, cooperates with Hsc70, a cytosolic Hsp70 family member, to
promote the degradation of misfolded ER membrane proteins in a process called
ER-associated degradation (ERAD). In silico search of mammalian genomes has
identified DNAJB14, which exhibits a high similarity to DNAJB12. In this study, | aimed
to reveal the basic character and function of this protein.

_ | first studied the expression of DNAJB14 by RT-PCR using total RNA from

mouse tissues. Interestingly, compared with DNAJB712 mRNA that was widely
expressed in mouse tissues, DNAJB74 mRNA was expressed more weakly, being
most abundant in testis, implying its specific role in this tissue.

To characterize DNAJB14, | raised antibodies specific for the N- and C- termini
of this protein. The immunostaining and proteinase K protection assay revealed that,
like DNAJB12, DNAJB14 is an ER-localized, single membrane spanning protein with
its J-domain in the cytosol. Further, co-immunoprecipitation showed that DNAJB14
also binds Hsc70 via its J-domain. '

Next, | tested whether DNAJB14 can also accelerate the degradation of
misfolded membrane proteins by performing cycloheximide chase experiments.
Strikingly, the overexpression of DNAJB14 greatly enhanced the degradation of
CFTRAF508, a misfolded polytopic membrane protein, in a manner dependent on the
function of the proteasome. Similarly, DNAJB14 accelerated the degradation of T-cell
receptor a subunit, a single-pass membrane protein, but failed to stimulate the
degradation of null-Hong Kong (NHK) variant of a1-antitrypsin (A1AT), a misfolded ER
luminal protein. Thus, DNAJB14 resembles DNAJB12 in its architecture, and basic
function.

In summary, my work has established that the mammalian ER possesses two
analogous J-proteins (DNAJB14 and DNAJB12) that can promote the ERAD of
misfolded transmembrane proteins. Whether they have evolved to play distinct roles in
vivo must await further studies.
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