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MFERRRE OB EE (3£30) @ To understand the mechanism of reverse tRNA translocation in ribosome,
al-atom molecular dynamics simulations of ribosome-mRNA-tRNA-EFG complex were performed.
The complex a the post-trandocational state was directed towards the transocational and
pre-translocational states by fitting the complex into cryo-EM density maps. Between a series of the
fitting ssimulations, umbrella sampling simulations were performed to obtain the free-energy landscape.
Multistep structural changes, such as a ratchet-like motion and rotation of the head of the small subunit
were observed. The free-energy landscape showed that there were two main free-energy barriers: one
between the post-transocational and intermediate states, and the other between the pre-translocational
and intermediate states. The former corresponded to a clockwise rotation, which triggered P-tRNA to
move over the P/E-gate made of G1338, A1339 and A790 in the small subunit. The latter
corresponded to an anticlockwise rotation of the head, which located the two tRNAs in the hybrid state.
Conformational change of EF-G was interpreted as the result of the combination of the external motion
by L12 around an axis passing near the sarcin-ricin loop, and internal hinge-bending motion. These
motions contributed to the movement of domain IV of EF-G to maintain its interaction with the
A/P-tRNA.
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