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    ABSTRACT
The Translocon Associated Protein (TRAP) complex resides in the endoplasmic reticulum (ER) membrane and interacts with the Sec translocon and the translating ribosome to facilitate biogenesis of secretory and membrane proteins1–4. TRAP is essential for the secretion of many hormones, and its key role in the production of the hormone peptide insulin has been particularly well established5,6. The mechanism by which TRAP engages ribosomes and the translocon to facilitate translocation of protein clients in the secretory pathway is not clear. Here, we reveal the molecular architecture of the mammalian TRAP complex and how it engages the translating ribosome associated with Sec61 translocon on the ER membrane. The TRAP complex is anchored to the ribosome via a long tether and its position relative to the ribosome and the translocon is further stabilized by a finger-like loop. This spatial arrangement positions a cradle-like lumenal domain of TRAP below the protein conducting pore of the translocon for interactions with translocated nascent chains. The biological importance of these key interactions is evident by structure-guided TRAP mutations in C. elegans that lead to growth deficits associated with increased ER stress and defects in insulin secretion. Our findings elucidate the molecular basis of the TRAP complex in the biogenesis and translocation of proteins at the ER.
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