B E S 140786

MERRBZSEE
(BiIFHREARFTORMYEARAEARBET -4 X—R - BHER)

go—=__
ﬁbﬁﬁ;)m HRIL—LHBHICB TR EEERFOHREEEDHEH
WRT— Analvsi . o . .

(BRZ) Az nalysis of novel role of quality control factors maintain translation reading-frame
EJEE& haht cc | ) 4F4 Z)h T3 HRAAM s 2014 ~ 2015 %
R
(A #E%F c8 | feH FxC HEFEE v 20164
x4
E N—v= cz | INADA TOSHIFUMI MEHEL RBilXK=E

o
T s, | BAKPRERIEFRHBETHIRESE - H12

B ea (600 F~800 FRREIZELEDHTIZEY,)

FHELGEGCTFRBEIIRTOEGTREROBHRTHY . TORBELEEIFRLALGEREDRAL LS, AH
ARVADERTHDIYALY FVEENKRBEDRRARELZDZ LIX, BREERCOBZLFHEA, EFRE
BEGFRBRIBOTEETHSILEZRLTWVWD, IERREIE, HFBBICEVWTHERBEEDEL
L73FYCGANERLIGEIC. BIRERERIEAEEZEINSHEERE. OmMRNA DL FALIEE . Q&K
BRROHFEED TOTT7Y—LIZKE2AELPB. D2 0N REEEMBENE S FRE L1 (UBC,
2009; Mol. Cell, 2012; Genes Cells, 2014) , CDEHHE L 1= CGA I FUIZ K 2HRBEKIEDEZFICIE.
40S )ARY —LIZREIZHEET D5 RACK1 L 60S URY —LEETDHIEIIEFFUIA445—X Hel2 Y
WHETHS (EMBO Rep., 2010; Cell, 2012) , ARARZE(E. MEEEREF RACKI ODREXZEEKICH
WCT.GALZ7aFVERRPOURY—LASHEETH1 IL—LI I ERBITIEFRHE Lz, #
SDTAMETIE, EH LIz CGA O FVEFRIDBICELWVW I L—LRHR L D5 FHE % HEF
L=,

FI. 40S URY —LADEEBIZRIEETRYT rackl1 ZEEKICHE TS CGALF7aARYTO+1I7L—A4
VIMDBEEFAE Lz, TOHR. rackl1 ZEATIECGA I FVOHICHHILTHIIL—LI T+
HAEMT B ENALIEL =, RIZ, WO TS5 —EEEFEZAVEERBLARA—4S—ZEBEL, +
1IJL—LY T MEAETRHEREIZ, BEAWNIZTEY+1IL—LYT FVEYDOT I/ BEIERE
THILETIL—LYTFNDUBEZHER L. TOHERE.CGAORUAPYA MIHFEET HEEIZOH.
+1IL—LYITRBIDIENELNELE 2, CGAOI R NDIXFB AIXRET S tRNAD | (A
JIy) LIEEENHERT S5, tRNAD 1 XFEZUICERLE-ZEEARIRNAZHRBIEL-ER. +1 7L
— LT bR EAICINGEI SN, 2T, Wobble iiBIZH T2 Al IEEXEM rack! ZEKIZE T35
HED+1IL—LL I NEEETHLIEEBHLNICLT,

AMEC.ELVWIL—LOHBLVWS ECFREORANLERIGICET2REEEDOFHBAENBAS
MER2E. R Ty FYE—MRORREEHNICEITE2IL—LL T FOMEEZ LRSI EEREZEN
SELARBLEAROD FERLLGLIZENPFIND, BE. AXERPTHY RBRET S, £1=.
ARAROBHOBRETCHREERGCOBEEFICERYT 5 mRNA 2 FALUIEIC tRNA KBRELERFHEET 5
CEERHELEEESH, RXEEXRL]=,

F—TJ—FK ra mEEE L7aky JL—LITk

#R7 LR b

(UTFIEFEALGWTLC S, )

BRKBAEII-F 1A

MERREES an

MEBEES Ac

S—EE

-1 -




BRI (COMEBERR LIHME - IEICODVWTRALTIEEL, )

X tZEgEcB | The tRNA Splicing Endonuclease Complex Cleaves the Mitochondria-localized CBP1 mRNA
’*”E Tsuboi, T.', Yamaza}(i, R, Nobuteg,
L | EER oA | VST Yenea 1, Tota, | M54 oc | J Biol. Chem.
At C.andInada, T.
R—Y GF 16021~16030 | 4T cE 2 0 1 5 | &2 o 290
P& diles
#
. | BEEE o #EE oo
ity
R—=2 oF ~ FATHE cE #E ep
P& diles
#
. | BEE o #EE oo
ity
=2 oF ~ FITHE cE #2 6p
EEH A
=
= £42 HC
HikRE He FATHE D A" =Y HE
EEH HA
=
= £42 HC
HhRE HB FITHE HD NS
FRXHEE ez

During translation elongation step, ribosomes must maintain translational reading frame in order to
translate primary genetic information into polypeptides. However, cis-acting signals located on mRNAs
represent higher order information content that can be used to direct a fraction of elongating ribosomes to
shift reading frame by one base in the upstream (-1) or downstream (+1) direction. This is called
programmed ribosomal frame-shifting (PRF), and a common feature of the signals to induce +1 or -1RFS
is induction of ribosome pausing, which alters kinetic partitioning rates between in-frame and out-of-frame
codons at specific “slippery” sequences. Translation arrest induces quality controls for aberrant mRNA and
products, however, it is still unknown whether if translation arrest by polybasic sequences, rare codons
and G-quadruples sequence could induce ribosomal frame-shift.

Translation elongation rate is regulated to ensure proper conformation and biological function of proteins.
The stalling of ribosomes during translational elongation due to the formation of stable RNA secondary
structure, rare codons, positively charged residues leads to No-Go Decay (NGD), an endonucleolytic
cleavage of the mRNA in the vicinity of the stalled ribosome. Translation arrest induced by a nascent
peptide with positively charged residues results in co-translational degradation of the arrested protein
product by the proteasome, a process that is referred to as Ribosome Quality Control (RQC).Receptor for
activated C-kinase (RACK1, ASC1 in yeast) is a 40S ribosomal subunit-associated factor and involved in
NGD and RQC. Here, we show that +1 ribosomal frame-shift (+1RFS) was induced by tandem CGA
codons and poly-lysine sequences, and in proportion to the number of the CGA codons in rack1A cells.
Mass spectrometry analysis revealed that +1RFS occurred after second CGA codon of tandem CGA
codons, suggesting that the weak A-l interaction at wobble position between CGA codon and tRNAa4(ICG)
in P-site of ribosome induces +1RFS. We propose that high-frequent +1RFS may lead to the dissociation
of stalled ribosome into subunits and degradation of the arrest products. We also found that the tRNA
splicing endonuclease (Sen) complex cleaves the mitochondria-localized CBP1 mRNA in vivo and in vitro.
Mitochondrial localization of the Sen complex is required for cleavage of the CBP1 mRNA. These suggest
the potential correlation between mitochondrial localization of mRNAs and their endonucleolytic cleavage.




