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Fig. 1 All-atom structure of a 7. thermophilus 70 S ribosome functional complex™
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Fig. 2 Overview of the translation cycle™
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Fig. 3 In silico analysis of LepA compared with EF-G
B3 LepA 1 EF-G BIEURE ELAL
(a) LepA (KA B MILEAZRYE B A Gufl (ERFERRIK). QSXKMB (N £k Ri8) 45 Kyls il EF-G 45 My tb Xt . LepA, EF-G, Ut &55HE
R, LepA MEFWHEAMEA EF-GH T I I VA SFEFER CTD M. (b) aa-tRNA-EF-Tu-GTP = G5 & {£(PDBITTT).
EF-G (PDBIWDT) @ R &5k L,  LLAE I EERl FAGEE) LepA 4f fapizde),



2008; 35 (9) FR%E:. BERRMZEFPHREE <977

P, RUF POST ARZS BB AA 5 A 9978 B PRE R
A& 4).
EFURE T, XA AT (RNA Il mRNA (47

B, S, T LepA MAR1E, CLZTE Py =
E i A1) (RNA 05 X012 T AL P REE. L, £

WL T LepA [ZhfE, &4 BF-G (R 8, fEALHT @

HEC ) 20RNA-mRNA 545700 1 3 (51— 25 z

(—AERT), A3 T (RNA EBORE Py 05

(95— ANESJT: % mRNA ) 350250, 1 = =
gL, fF ¥ LepA FX W &5 4 AN L K B T EF4 = L0y | |

Plus LepA |

v

(elongation factor 4).
3.4 LepA (EF4) RYEIBE NI RRE Loy

0.72
(LR A2 75 8 EF4? 1t 4 7 2 (RNA JE [1] F s
k2 M HoA 2 RAE R R g b i 28, AL IR &
T RORT D A SR T KL ~ 007 TS
5%, EF4 [ R RS0 Eeesn, T4 sh 52 5% g os
UESE K& 1K) EF4 B B4 8 1 5T & (] 52)19, g
¥ EF4 (050 THO0 RS 172 1, 28 02 L ST
Pk HSE, 2 BF4 15 FHONRZREE 1/5 1, Fi . .
N " . ig. 4 Puromycin reaction
T R v AP R AR IR 1 21 T A N A A A Ha4 EREERN
(a) 120} Total GFP
GFP Plasmid . . LepA: 70 S(molar ratio) . 1004
- + 0 0.1 0.2 0.3 0.4 0.5 % Active GFP
Native gel 3
- e o= =P o ~—— — — '
g 504
SDS gel (% Active fraction(%)
- ————— -
— - - —— e e ;;Eé I I I I I
0 0.1 0.2 0.3 0.4 0.5
Molar ratio (LepA: 70S)
b 2+
® Me +LepA
100% 4 100% 1
o 12 3 4 5 o 1 2 3 4 5

Mg* concentration increase/(mmol+L™)

Fig. 5 LepA effects on GFP synthesis in a coupled transcription-translation system in vitro
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Back-translocation in Protein Synthesis®

QIN Yan™
(National Laboratory of Biomacromolecules, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract During the translation process, aminoacyl tRNA enters the ribosome, decoding the codon on the
mRNA and brings the mRNA moving forward towards the 5’ direction of mRNA, until the de-acylated tRNA
leaves the ribosome, it moves through the ribosome in one direction. Recently, with the finding and identification
of the highly conserved protein LepA, a new kind of tRNA movement inside the ribosome, namely the
back-transloation of the tRNAs and mRNA in the direction of mRNA 3’ is discovered. With the in-depth research,
the physiological meaning behind the back-translocation for the translational efficiency and fidelity has been
studied.

Key words protein synthesis, ribosome, tRNA back-translocation, LepA(EF4)
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