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Escherichia colid) A RNA 58] 2} 7} slol A F418 Q1 9L 313 RNase E2] 5FA) b1l 2 Q) Streptomyces
coelicolor RNase ES9] A% @A S AP S o] 431 A 319} F7]1UAS o] 431 polyphosphate
kinase 9} =) B8] AL9] 3LE8] & 4¢] polynucleotide phophorylase2] <4 ¢l GPSI7} RNase ES¢} $7 J A==
A& Falalgon, o] = §. coelicolorol X. E. coli RNase ES- vj| 7/} & 74 = = v} 21 B-§14) ¢l degradosome?]
RNase ESol] o8] A E 4 &S AT Aoz ] dolAl o] F AFelA A polynucleotide
phosphorylase 5% & Al § #ol| A 9] RNA #3] 54 o] M2 §-AHFE R} ol 2] 8 A ¥ 2 3}3= RNase ES7}
E. coli degradosome3} ALt 7]%5-3 T2 & 714 994 B34 F JA4 %S A AHEH.
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RNA®] AJ<s(maturation) <759} Q4] (stability) A}
£ ol 3 fAA I ArE Z2AAE 523 JAelth Al
EjollA] dhlshE olg] 24" 4lEo) dis] mRNA A9 &
AL 3 fAA B S FE5H A o2 A Tkt
A7, Al W] st $43Q vhe-g 7hseh s A
o= od#A gt} RNAZ E8)5le G4t RNAY A7Hidd
ol YAE Hold] 2Fel wel ¥h8-311, RNAC
el EEA] doAlEls RNAY WY e 11 715S
A74%t), o]zigt RNAS] 71 2183 £3f 282 thafsh glu
At B gae) FEAEO R o]Fox|n, RNAE o EA] &3f
shertell we}l 24 2] B2k 23] & 4 (endoribonuclease) <}
2] Rl Ao} RS F A (exoribonucleases)?] F 7HXE UE 4 9
o}

E. coli®l”] mRNA 3ol oA F4ZR1 9&E o= A
RNase E (Rne B ZHE 42X glom, Algoxe 7P 2 B
23 RPN EL T2 shteolth(l, 3, 11). RNase B
ribosomal 95 RNA HAMHIZRE p5S RNAS P2A7)e &4
2 g =g en, AU 9717} o] EA5s 9 RNA 7
o AA o Hdsln, tiiore S 4] o
AoJthk1). 71 & o] a4+ (RNA, 16S rRNA®}t RNase PE -
A3H= M1 RNASH 22 non-coding RNAZ 7}asl=dlz o
&< 39, giFE9] mRNAQ Esld] 7|9shs Aes IR
U5, 14, 8, 10). RNase Ei= 1061702 ojn|icito 2 o]FoH o
™ oz} 7§19 =2l (domain)ye 7FA]3 AT Rne Tl Q] o}
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wlier] Bie] dRke RNA 97|58 74, o] 7158 71
olniey] BE-E FFgE 498719] ojmisiivio] HHE AEE
Aol 7Fs3lth(16). FH2EA Y] BE-2 o}2 ) (arginine)0] B
o] ¥3tulo] 9= RNA-AF =r¢l, 18]al degradosomeS T
At Jde HERIALIFE 84 polynucleotide phos-
phorylase (PNPase), RhIB RNA helicase, enolase, polyphosphate
kinase (Ppk), poly(A) polymerase (PAPI), GroEL, DnaK 5°| 2
A o] FE EHgleE o]Folx 2, 13, 15, 17, 19, 20).
RNA degradosome t)dtollA] RNA {39} 718l #os=
chhl A E 3R 2 4], RNase ES} PNPaset B3] oA o} &
TAAREET T mRNAS] £3) 28-S e 5 s F
HAAolz E2FQ dZAL 7V53HA 3, enolaser FTHAL
#E" mRNA 3ol o] = Aoz delx] Arkas, 19).
TEF RNA helicase™ PNPase2) @Aztgo| &= of a7}
S hairpin? 22 RNA 23} 25 FojF= A8E gt o]
2)o] ehlA 212} RraA$} B(regulator of RNase activity A9} B)
7} Rne Wi e 77| ThE Fltol| AFFO 2] degradosome
o] AihulA o] ¥)-8-8 B RNase EQ] 7152 714 So)F
o2 wgto g, Alxy f-x) dEzddd 7 githd, 12).
o]#]3k RNA degradosome¥ FAFSE vlehal  E3kA7]
Rhodobacter capsulatuso| X BZAE 01}, o] B3|l 4] PNPase
= EA8A ¥ Ao g AEA(6) E. coli degradosomedh= L
71%el 2t 88 + ok

8. coelicolor|'= E. coli RNase E9] o}un|=7] RE(pr)x=Aik
1-498)3%} 36% UXZ Hole msths F3A7F A8k, ©
FAAE me’t AAH E. coli T4 LEEH RNase B9

Iisg thAlE & Yow], = o] HuAe] 42 RNase BS
= S coelicolor PNPase &<5A|2] guanosine pentaphosphate
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synthetase 1 (GPSDZ} AFsti= Ao] BuE Yok, 11). ¢] F
Aol EA)8h= PNPase 3549 RNA 31542 A48
He] o7 E coli®} S. coelicolordll A= RNA degradosome
9] RNA &3¢} 7Fgll ol e 7Isdt #do] & o Ut
E AFelA o] T Tide] RNA w30 slojA Ay &
233} 8. coelicolor RNase ES7} E. coli degradosome®] -3¢
A F9] sl Ppke} AdskeAol tig AEe TPt on
2 AAE Bagitt
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RNase ESE &= S coelicolor A3 (2)2F GPSIZ 3}
3= E coli BL21(DE3)9] vl%} GPSI®| AAlE 7]& Ba
o} TS MHUNSE F¥3HT. E coli PNPase Sigma
(USA) 3AERH F918H5T

e

<

8| & ™ 2} Western =49

RNase ES9] @A Western 42 RNase ES B M-
RNase ES7} FAHE S coelicolor?] S30 extract® ©]-8-3}¢,
71ER 19} FYF HHADSE F33H ). Ppkoll the A=
Marie-Joelle Virolle H}Al(Institut de Gntique et Microbiologie,
UniversitParis XI, 91405 Orsay, France)2%E] it}

RNA 2t 2sff ol Mo

poly(A) G7IHIE-E& 3 wiel| ZEAY 2H7] &L WS §
Fr& lacZe RNAS] 43} 171952 71ER e} 593 Y
907 4331t} RNA 23} o 4le]E 100 ng®) PNPase 5=
A9t 2 pmol¥ JacZo. RNAZ 2019] olAlo] &4 20 mM
Tris-sHCl (pH 7.5, 1 mM MgClL, 20 mM KCI, 10 mM
K,HPO,, 1 mM ATP, 1 mM DTT)oll 412 $of 37°CollA] ®h3-
AlHer, ¥hg F 2, 5, 1080 5we] AES AFHs 59
A £H©95 % formamide, 0.25% bromophenole blue, 0.25%
xylene cyanol, 1 mM EDTA)¥} §1JA] Hhg-& GAA|Z T

um ¥ T8

A BTG S coelicolore] RNase ESe] 2% whilzd 53
Ao\ A PNPase2] FZAQ1 GPSI®| RNase ES9} ZEahH,
RNase ES7} E. coli RNA degradosomed} -f-AFSH thild 2314
g ol& 7Fe S B FUATKIL). E. coli PNPase®} GPSE- ©}
vt v o] 44% FLSA|TE o] F dhildo] RNA -3
AolA o gt 598 AT deTtdl st A RTE T
(7). ©] 7 D] RNA B354 AlEHe= He "oz
E. coli®t 8. coelicolor® £2)8= RNA degradosome®] RNA
3o} 7Hell glojxe] riwa o] lg 4 Ut o7t o]
& o] 7 Thillo] RNA RBEIEAS AP Tl A2 RNA 3
AAo]E Fstd dofrtry. 19 194 Re B} o] E
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Fig. 1. RNA cleavage properties of E. coli PNPase and S. coelicolor
GPSI. Two pmols of in vitro synthesized lacZo. or lacZo. containing
40 adenosine nucleotides at the 3'-end (lacZo-40A) were incubated
with 100 ng of E. coli PNPase or S. coelicolor GPSI. Samples were
taken out at time intervals indicated and analyzed in a 6% acrylamid
gel containing 8 M urea. RNA bands of decay intermediates are
indicated with an arrow.
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Fig. 2. Co-precipitation of Ppk with RNase ES. C-terminally
hexahistidine-tagged RNase ES and its catalytic domain (M-RNase
ES) were overexpressed in S. coelicolor and immunoprecipitated with
monoclonal antibody to the His-tag. S30 cell extracts (lanes 1-3) and
immunoprecipitated samples (lanes 4-6) were separated in 6%
gradient SDS-PAGE and transferred to a nitrocellulose membrane.
The membrane was probed with polyclonal antibodies to Ppk and
GPSI. Lanes 1 and 4; S. coelicolor plus plJ6021, lanes 2 and 5; S.
coelicolor plus pRNES301 (RNase ES ), lanes 3 and 6; S. coelicolor
plus pRNES304 (M-RNase ES).
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coli PNPase®} GPSIS lacZo RNAE Rt wissl =7]¢
ol TS ALl o, ol 7 ATl Hisd Hxe
RNA #3l X359 (processivity) B 7HA1L Ug= AARSHE I
3t E. coli PNPase: poly(A) G719 &S 3' 2kl 71z RNA
& o afxeg RBaske AR g sled), olvl Aol
AREHE poly(A) G71EIES 3 Tkl 71 lacZo. RNA 9A] E.
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length) RNase ESS} A%tsled AA= S, GPSIF}; 7o) RNase
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Ros9h= A53HA @ktthFig. 2). o] A ZA3H= RNase ES7}
484 =HRle 727 d8E s = U(scaffold
domain)S E3}o] Ppke} GPSI A3SH, E. coli degradosome
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ABSTRACT : Identification and Functional Analysis of Proteins Interacting with Streptomyces
coelicolor RNase ES
Jong-Myung Kim, Woo-seok Song, Hyun-Lee Kim, Hayoung Go, and Kangseok Lee*
(Department of Life Science, Chung-Ang University, Seoul 156-756, Korea)

Using co-immunoprecipitation, we identified proteins interacting with Streptomyces coelicolor RNase ES, an
ortholog of Escherichia coli RNase E that plays a major role in RNA decay and processing. Polyphosphate
kinase and a homolog of exoribonuclease polynucleotide phosphorylase, guanosine pentaphosphate synthetase I
that use inorganic phophate were co-precipitated with RNase E, indicating a possibility of S. coelicolor RNase
ES to form a multiprotein complex called degradosome, which has been shown to be formed by RNase E in E.
coli. Polynucleotide phophorylase proteins from these two phylogenetically distantly related bacteria species
showed similar RNA cleavage action in vitro. These results imply the ability of RNase ES to form a multiprotein
complex that has structurally and functionally similar to that of E. coli degradosome.



