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Streptomyces coelicolor2] RraA S&|2 RraAS20i| 2|5t
Escherichia coli RNase E 2M8xH

32 Escherichia coli) 4| RNAS] 3|9} 71874 o] 32 2 &L 3} 2] H AR F-F3] £42) RNase E]
E2EA S A D 23R RraAr}l $3)3 00, o] AL E coli RNase E¢] E484 F-4¢}
36%2 A E VA, Streptomyces coelicolor RNase ESS] EAA L A5 := Aoz 484 Q) S
coelicolor®] F-R A ol & RraA 2} o}n] =4t A A o] 354% o] A} §-A18F Dl AL A3l §-AA7) 5 A A 3]
o, 1 % 31 rad$2E S 233+ E. coli RNase E9] A4ARA-L 2ANE=AE Goluoid. 1 AF A%
ol A RraAS2E ¥ A] 718 RNase E9] 38 o) o] &) A 8 € M| £ AAE RraAs}t o) A4 22+ op]
Ak = A FYA I A& G5 £8 RradS27} B H .2 2 A RNase E2] 3384 o8 3713
ColE1-e}§) SekAin|=9] B4 5 14% FAA7)E AL #2814 o] 2§ A3 RraAS27} RNase E9J
RNA T £7te]] 31 54 84S Aslele 585& /1AL QIS2 AAHg. SU & vl F2A M E. coli A EW
o 412] RNase Eo] "8 RraAS29] A4l w8l efe] RraAe] W)l 620 & AL Hel3lg, o] 2 Q4
RraAS27} RNase E¢] st 8o o) gt A £ A A}] A | & E9sid Y3 ¥FERNAY 7123 425 &
FHez ANAE ¥ AL FE2E 4 9
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Bt 2 2] LA R & A (exoribonuclease)?]  polynu-
cleotide phosphorylase (PNPase), RhIB RNA helicase, enolase,
polyphosphate kinase (PpK), poly(A) polymerase (PAPI), GroEL,
DnakK 528 4= 0] T3, 16,21,24, 28,30). RNA helicase
= PNPase®] EAzHg-o] JaiE w) W7t H& haipin 329
722 RNAQ 22} +2& EolFw 9EE 3P, Enolasers B0
Abeh TEE mRNA #allol] S 71A= Aem dEA Stk
(25,27).
UlellA] RNase Ex= A}7] AH419] mRNAE- 2% Eaighe
2 ZAEI 0|24 oPYE e
& 4= UTH(10,27). B8 #H<F RNase BQ] w9
RraA (Regulator of ribonuclease activity A)
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Fig. 1. Alignments of the amino acid sequence of RraA with two open
reading frames (RraAS1 and RraAS2) found in S. coelicolor genome.
The amino acid sequences were aligned using CLUSTAL W.
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pPKANG6-RraA, pKANG6-RraA-His Ze}2n = o] 2] H 1o
AE3FATHI, 32). pKANG-RraAS2 ZEAH| == S, coelicolor
o] FAA FAA E. coli®] RraA®} ofu]mAt Ade] fAlAo]
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CGCGCCAC-3"°]t}. pKANG6-RraAS2-Hist 7}E28-47] Ut B2
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Western blot 24

pKANG6, pKAN6-RraA, pKAN6-RraA-His, pKAN6-RraAS2 T
PKANG6-RraAS2-His ET}2H|EE 71 KSL2003 AFE 10 uM
9] IPTG7F 23He wiR|ell A 7] T, ODy,=0.1°] HH PTG
EEE 1,000 uME Z7HA)A RNase EE #2707 SA9)
0.2% o}2}H]| =2 (arabinose)s 715t RraA, RraA-His, RraAS2,
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EE RraAS2-HisE ZHAIATH 0D, =0.60] o5 o, vjFas
8,000xgol A 105 59 AMEIA MEE Zolr PBS
(phosphate buffered satine) buffer®] 492 ¥, SDS-PAGE MZ
buffer (100mM Tris-Cl; pH 6.8, 4% SDS, 0.2% bromophenol
blue, 30% glycerol, 200 mM B-mercaptoethanol)*l] 2L 108 F2F
29 F, 12% acrylamide AoX AA SRAEES Flsc) &
Zld 9HAEL nitrocellulose membrane (Protran®, 0.2 um;
Whatman)°l] EPH38}] & Rne, #S1, FHis-tag FAZ 0|23}
of FAsAct. Tl w=o] FiA %2 Versa Doc 077
Al2=¥lZ} Quantity One AZESO)E o] §-5}e] Aokt

Z2tA0|=E SN T=(copy number) 24
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Aoy, A|E] AYgo] RNase ESS] W& &) f-AH= TF
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3lH KSL2003 A4 RNase E (Rney’} A% Fo.8 W
o] A ol mert AAE ldEie A7} ez
A 4= ik, 28y 1 mM PTG ¥3H8 v 2o A& RNase
E7} kg s|o] AaEe] Ado] FASIA 43l BUHFig. 2A).
KSL2003 7oA RraAS2E FA|o E&A)7]7] 51 pKANG-
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Fig. 2. Effects of co-expression of RraAS2 on RNase E activity (A) Effects of co-expression of RraAS2 in E. coli cells overproducing RNase E on
growth. The cultures of KSL2003 cells harboring pKAN6, pKAN6-RraA, or pPKAN6-RraAS2 were grown in LB-10 uM IPTG, 0.2% arabinose
and no additional IPTG (KSL2003+pKAN6+10 uM IPTG) or 1 mM IPTG (KSL2003+pKAN6-RraA+1 mM IPTG and KSL2003+pKANG6-
RraAS2+1 mM IPTG) was added to the cultures at OD,=0.1. And growth was monitored by analyzing cell density at time intervals. (B) Western
blot analysis of cultures obtained from the growth curve. Culture samples from Fig. 2A were harvested in log phase (ODg,,=0.7) to obtain total
protein. The same membrane probed with anti-Histidine monoclonal antibody was stripped and reprobed with anti-S1 polyclonal antibody. The S1
antibody used to provide an internal standard to evaluate the amount of cell extract in different lanes. (C) Effects of over-production of RNase E and
co-expression of RraAS2 on copy number of ColE1-type plasmid. Densitometric measurements of bands corresponding to each plasmid were
converted to actual ratios after normalizing the values according to the size of ColE1-type plasmids and are shown on the top of the gel.
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RNase E9| 84 @A¢0] o9 9 wX=A2 gls] xek
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ABSTRACT : Modulation of Escherichia coli RNase E Action by RraAS2, a Streptomyces coelicolor

Ortholog of RraA

Sangmi Ahn, Eunkyoung Shin, Ji-Hyun Yeom, and Kangseok Lee* (Department of Life
Science, Chung-Ang University, Seoul 156-756, Republic of Korea)

RraA is a recently discovered protein inhibitor that regulates the enzymatic activity of RNase E, which plays a
major role in the decay and processing of RNAS in Escherichia coli. It has also been shown to regulate the activ-
ity of RNase ES, a functional Strepromyces coelicolor ortholog of RNase E, which has 36% identity to the
amino-terminal region of RNase E. There are two open reading frames in S. coelicolor genome that can poten-
tially encode proteins having more than 35.4% similarity to the amino acid sequence of RraA. DNA fragment
encoding one of these RraA orthologs, designated as RraAS2 here, was amplified and cloned in to E. coli vector
to test whether it has ability to regulate RNase E activity in E. coli cells. Co-expression of RraAS?2 partially res-
cued E. coli cells over-producing RNase E from growth arrest, although not as efficiently as RraA, induced by
the increased ribonucleolytic activity in the cells. The copy number of ColE1-type plasmid in these cells was
also decreased by 14% compared to that in cells over-producing RNase E only, indicating the ability of RraAS2
to inhibit RNase E action on RNA I. We observed that the expression level of RraAS2 was lower than that of
RraA by 4.2 folds under the same culture condition, suggesting that because of inefficient expression of RraAS2
in E. coli cells, co-expression of RraAS2 was not efficiently able to inhibit RNase E activity to the level for
proper processing and decay of all RNA species that is required to restore normal cellular growth to the cells

over-producing RNase E.



