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AL TRIEH RNase G @ mRNA Wik OfENT) CEL, 6 LD o T D,

KIGEDOT R YR 7 L7 —¥O—FETH 5 RNase G (%, 16S rRNA DB EE T2, 7L a—LF e R’
s —+€ (AdhE) =/ 7 —EBZII LD LT 2 EERERMBRORAUELHET L EBNMENTND,
RNase G ZHAETIZZ 5D mMRNA OISR L, & v X7 BHRBIBEMNT 5, % AdJhE iX RNase G 4
BERICBWCIERITE WHRBLEZ R T, adhE mRNA @ 5K FERIERMENL (5'-UTR)% lacZ (Zfit& L 7= adhE-lacZ Fh
AiEfaF T RNaseG B REMICB W CRREIRIAN R 5N7-Z & 225, RNase G 1% adhE mRNA @ 5-UTR %38k L
mMRNA #8425 Z LR PRI, £ 2 TARIFE T, BB THEEO RNA LUV TOREE AT 52 L% H
A& LT, RNase G OEHRAYILE TH 25 adhE mRNA 1275 H L, RNase G OEIWHEAL, FEH RNA O KD L 9 724
EERHB LTV BN ETI-,

%5 2 % [RNase G |2 X 2 UIBT R O [FIE R L OB ARk OMEHT ) TiL. adhE 5-UTR O8Il R % 77 A ~— Rk
WCEVRE LTz, ZFOREE, BIERBIAA S 5-18 1Z RNase G DY A NEAE L. BHFRBALG A0 532 |2 RNase 111
DY RN DD Z EPHGRTE 12, S HICUIMSZERA D adhE 5-UTR (BT DU S &2 FIE Lz, % Oks5E,
UM SRR OG0 b, Yefafhdsk adhE mRNA & [FIEEOATE %2 RNase G 2G5 2 L SN E Ao
77o TDZ L35 RNase G 1T adhE 5'UTR A Y145 T, BIME B O EEH 2 385 L TV Wz E BB L
ot

%5 3 3% [RNase G ® mMRNA EFkEAL O] Tid, adhE 5-UTR I T » Z A7 RICZE A LT, 6 FD K I adhE
5-UTR Z W CTHT 21T > 72, 5572 6 FED K27 adhE 5-UTR O, RNase G {KFRI 2R M 252 17 72 v b D
& 3FFEFE A L=, Z® RNase G {EEMZRHIEZZ T 720 3D K I adhE 5-UTR i, LB L CT-145~-125
DEFNZ RIE LTV, ZDZ 25 RNase G i adhE 5-UTR D—145~—125 OECH #5855k L T\ 5D Z E BTl E
ni-.

%5 4 % [RNase G OFB#RICH T 5 “REEOEEM) Tk, “wiEETHI 7 1 7 Z A mfold 2 H\V T, Mini 5-UTR
ver. 1 & ver. 2 ZHF%E L7z, Mini 5-UTRver. 2 (22T, Yeafff ko adhE mRNA & [F4R, BIERBAAA 2> 518
|\~ RNase G OYIWr 23 7EE L. BIEREASA 2> 5-32 |2 RNase Il OUIWLERNH S Z L BNFER TE /=, O£V adhE
MRNA (2% 2R EA&HIAIZIE, Mini 5-UTRver.2 D X 5122 < —3#0 _RKIEE S 2 HIVTBEWNWZ EBRP 6 E 2
ST,

%455 % ladhE 5-UTR ZFIH L7z By & > X7 BOAEFEZRME) Tit, adhE5-UTR & BN N7 B ORGEIR
FTERNT, EEROBREEIT- T,

e TR Tld, AFEORIEE i, S%OBEEEE LT,

DLk, ABFZEIZE VLT O X 5 Rk E:on-,

(1) adhE 5"-UTR (¥—18 |2 RNase G O Y843, —32 12 RNase Il IR RN H 5 Z & ZH LM LTz,

(2)RNase G & RNase Il DEIWi S & ETe AT L« L—7HE5&ED adhE MRNA @ RNA L ~L-COR BN M3 C
HHIERHMNE IR ST,

fE#%  FSCEEIT, P 2000 55 & FEIC 300 GEA LT ORI D2, b L<IZTL 800 #5a 1Rt L T< 23w,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Regulation of mRNA stability permits, flexible changes to cell metabolism and rapid adaptation to new environments. In
bacteria, RNA is degraded by several types of RNase that target different sites at different efficiencies. In Escherichia coli,
the degradation of mMRNAs begins with several internal cleavages by endoribonucleases such as RNase E, RNase G, RNase
111, and RNase P. The resulting fragments are then subjected to digestion in a 3'-to-5’ direction by exonucleases such as
RNase 11, PNPase, and RNase R.

E. coli RNase G, encoded by the rng gene, was originally identified as an endoribonuclease that generates the mature 5-end
of 16S rRNA. Recently, it was reported that ribosomes containing unprocessed 16S rRNA in rng mutant cells exhibited
defects in proofreading in protein synthesis, indicating that RNase G is important for accurate protein synthesis. RNase G is
involved in the degradation of several mMRNAs, including adhE and eno, which encode alcohol dehydrogenase and enolase
respectively. Previous research indicates that the 5’ untranslated region (5-UTR) of adhE mRNA confers RNase
G-dependent regulation on lacZ mRNA when tagged at the 5’-end, but it has not been elucidated yet how RNase G
recognizes adhE mRNA

Primer extension analysis revealed that RNase 11l and RNase G cleave phosphodiester bonds between —33A and —32C, and
between —19A and —18C, respectively (the A of the start codon was designated as +1). SDS-PAGE showed a correlation
between the level of accumulation of the —32-end product and the expression level of the AdhE protein, suggesting that the
—32 product is mostly translated. Site-directed mutagenesis indicated that RNase G did not recognize the nucleotides at —19
and —18. Random deletion analysis indicated that the sequence from —145 to —125 was required for RNase G-dependent
degradation. Secondary structure prediction and further site-directed deletion suggested that the stem-loop structure, with a
bubble in the stem, is required for RNaseG-dependent degradation of adhE mRNA.
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