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2 % A7 RNase P2] RNA A ¥ M1 RNAE tiAF mpB $-424e] 838 AaAAEQ] 7M1
RNAZFE} 371302 A4RIc) o] 71 84S 7Pn gl Ak 23e 33 YAlskn 2 548 241
ohoo] A F8& F2 Aol 2E3AIE AT FAo] BB AR Hol, /MR EAE o8] Ak
o]folxl Ha BRHQl Z o2 2YHh o] Bk $HL e AL SR EAe HD ol L0 Aels)
WA YA AT, Bk 2 AN 259 RNAS Jlsh B4 948 Hakec). o] A 5l 34
o= RNA 377} B2 sjehe A AN Y- AAS 2o Sgse Aol 24 dvs, 3712
FAo] of2] Hael 3le] dojuta, Holw F 71X thE A2 2 dojdehs AL hA’e)

ABSTRACT. M1 RNA, the RNA component of RNase P from Escherichia coli, is produced by 3' pro-
cessing of pre-M1 RNA, a major primary transcript of the rnpB gene. The enzyme fraction containing the pro-
cessing activity was partially purified and characterized. Since exposure of the active fraction to the high salt con-
dition results in the inactivation of the processing activity, the processing enzyme seems to be an enzyme com-
plex composed of multiple enzymes. The enzyme fraction loses the processing activity when treated with the
chemical nuclease lead(Il) ion, but regains its activity by the addition of RNA isolated from the enzyme fraction
itself, suggesting that an RNA molecule(s) may be essential for the processing activity. Analysis of cleavage sites
produced by the partially purified enzyme fraction also implies that the 3' processing occurs by multiple enzymes
and at least in two distinct pathways.
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7FAl RNA #24-52] 43§ 245k, RNA diake]  (C5 ©hia)e} ZujA) RNA Awhe]A(M1 RNA)
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thol|A] ojie] e QE|rEo] HAHOEN ¥
A=} M1 RNAS] 7}x}8] A ol RNase
E7} Qs 97] Agter g B2 A4 o]
gle 7ow Mol AF-MlI RNA 7FEisr:
RNase E 9 Z02 2257 slgch AAZ, o]
RNase E QIA|212) & SaWo|A|AA AYs 2345
o4 RNase E QlA|zle]e] 7] AjsA7l Ml
RNA 7}Fgeld 83 98-8 3l Ao] delA
olet’ o]21q A7 7=, RNase E- Sdwlo] #5
ol A A7--M1 RNAZ} &3 drhs AR FAE dA]%
t}.4 z2u}, AF7-M1 RNAE A A RNase E<] 7]
Ao] oljzh= Ao] uhslA ik’ ol2lg AMUES
Z3tsl ¥, A5--M1 RNAE RNase E9te 2 24
7V5-=& Zo| oz}, RNase E Q14]212] & 314
RNase EZ ¢l4]5]o]4], RNase B9} #5l RA4E9
Yz Aoz 7l3d 74l sk ol & A}
Az} @#sled, Lundberg®} Altman™-2- M1 RNA$]
3' 7}3-37de] RNase Eol| &j&’rta A|kstsict.
o]t AN S-S eislal, M1 RNAS] 7F3o) B
3= A4 RNase EE X33 8 71%] 71384 E
o] BgAd Zos A7 4 9lrt. Apirione] -7
AL, At RNA 713o] mpzatz Hoizl 4
7] RNaseE 2 dojui= Zlo] ofyz}, o] E4F
2 FAE 2 A A Z(processeosome)o| 2= E-gHA|
2 gofiir, o] H3tAof|A] RNase E7} 4] &
Aol 7Hde Wk}t 2% oha}, RNase E
£ iAe] dibd RNA 7oA 53l o
&g Frhe Aol LA ek A2, o] dF o
7218 AF-M1 RNAS] 3 Dk 7hedgl 7-gakg-o
2 o= Zlo] ope}, ¥ 71 7HEE R HAE
& AA dohdrhe AL Wy}” o] Aske A7
M1 RNA9| 3' it 7)ol = ofg] aAgo] fodsta
alcks 471 Dot e, JA7EA] olel’t aE
o] EAd FAsixE GEA Aol A girt. & A7
o4&, AF-M1 RNAS| 7H33AE o]afigkr] $3)
A A7-M1 RNAQ| 3-2the) 7hgel fodshe A
55 - Azl o] 5] FA4E& 2AkEAC

4 H

MP-M1 RNAQ| H|=. A7-M1 RNAE A3
Yol A Arpkg-o 2 g 4 9le Fefav|=d

Azsl7) ¢)8ked, A M1 RNAS A3l rmpB
FAA} Solgles Selar= pLMIMe) 1152 bp
Alul DNA 27+& 3g]c}. o] DNA Z7}& pSELECT-
12] Smal Z}2] ol Atsiste] =23 F=hsr|= pSIMI
& Ag)rt. Promegag] Altered Sites System-& o] &
&1o], T7 RNA 2§ &4 2 HAl7 M1 RNAS] +14]]
Al AJ2FsEa, A--M1 RNA2] 3 dctol] Dral 22
(+415pF A71 =% pSIM1E Edwol A3t o] of
ARERE 28] 1S L B A AlRBE Ftel A
sl LT rFHLEE 1297 FEaLEE: §
GACTCACTATAGAAGCTGACCAGACAGTC 3%}
Ar} F2H F2o Afshe R EReEH=
20297) FZ¢LE=: 5 GGTTITIGCTITAAAA
GGGGCAGAAAGAT 3)°]ict. Edel® & &
g}~v] = pSEPMIo|2}s. mwslgict. DNA %7
APEA S 24519,° Zefan) = pSEPMIS] HA}
Azt el 7] AeArE A ML RNAS| 5 =it
d7] AgeA FdA, 2=l A FEHA
ARYEL Dra 18] Axte)rt BZEAE Falsksd
o} A7-Ml RNAE Alxslr] faA], Fehars
pSEPM1 DNAE Dralo 2 Agdsir] 9= YA ES
T7 RNA E¢a22 Agafela AAsisle o)
27} AAE AF--M1 RNAE ZehAv]= pSPd23
DNASE Draloz Awsla Qe WA EL SP6
RNA ZZEAZ AP elA HAlsted Alzstad
1:}_.16

MTP-M1 RNAQ| P EX|. Al-7-M1 RNARII
o) A WxsL AAE Q) EAe PR YR £
A &}AY, 3 Bk [5-7P] pCpot RNA A2
FAspgich

712 gAol 24, k=89 1(50 mM Tris-Cl,
pH 7.5, 60 mM NH,C], 1 mM MgCl,) 20 uL, *P&
EA % AAF-M1 RNA 29 2 pL(ef 3000 cpm), 7}
FEA £ 5L (A oo g 1-50 uymL)yE
A3z w A v HEE 7t AR A1) AL,
Vg Hbhge] AXMNEES dE FEHeE AA
¥, Zelolmdou= AoA] ArlolFHor ¥4
atsich.

S30 220l gt otE AM 289 HixE. S
HA2E] FZolE RNase Io] 23] gle AT
1500 F-F2 ARl Ad A E 15 g2 4°C2
Alg] wpapdeld] GFevE ga FaF 7 F,
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ghsffof] kLo 2(50 mM Tris-Cl, pH 8.0, 60
mM NH(Cl, 1 mM MgCL) 50 mLE ~}38lz 30,
000x goll Al fAl¥-elsle] S30 H3-& A} of S
30 E&oll 80%(NH,%S0, 4-4-& A3 A7}l
2l AAES A2, 2AE 8 10 L33
o] o8] w54 3HF 2 E 34 (ammonium sulfate
precipitate: ASP) ¥ E-& it}

Sephadex G100 ALE8t I AH=J| Bt =0l
J24E|. S30 23 Sephadex G100 I = ZnlE 1
A& o] &3t o] AlEstm, 7t B3 sEeA
< A3tk

DEAE-Sepharose®2t F20OIE2HI|. Sephadex
G100 & Z2rteaslg 4L 713 &4 8L
DEAE-Sepharose ¥ Z2rlE 129 & c}A] 413}
At KCl =8 A3 7]-87] 20 M4 0.35 M7}
A) 7P A duiAs gejsiela, 24 23 7}
F YL BAslg) o] o $-2]& 40 mM Tris-
Cl, pH 7.7, 60 mM NH,Clo|glt}. 2+ 2-3]9) 7}3 &
AL YA 7 84e] e 8 Fxt
20%7} H| 2 FelddalFe] S Yol S
AAA 7|2 DA Bl Al g 3|5t

oi3 JIX| &EMEE0| 713 M0l Dixl= HEk

20-40% 34t tEF 8 188 U 84 2
o] A2 AM-sldeh. 84 23 10 uLej 22 10
mM t] €] ¢ _E o] E(dithiothreitol: DTT) 10 pL , 50
mM EDTA 10 pL, 0.1 M 2-Z Ejj5ke- 10 pL, =
= 83 mM EF°o =3} sded4 ¥ d(phenylme-
thylsulfonyl fluoride: PMSF) 10 pLE 4]-& & 4°Cq|
Al 4A1ZE HEgAI e o] Whg-Eofl 30 uLo] SH:%
of 15} PPz YR EAF A4 AF-ML RNAS |
3. 37°CellA 1087 wH$-A) 70t} v B2 )
T FE3A, RS AL 7 F 5% Zeolmdo}
rlE, 8 M $-glo} Al 7)o Fsle Falsigir).

45-M1 RNAY} JEE= Xf2le) HE. 5 4t
9 471 AgeAE AAs] HsiA, AF-M1
RNAS| 3' ke P2 RA3 218 84 3oz
Aot A9 YA ET gy & o] 43 ¥
7S 10% E2jotadolvl s, 8 M 2o}
A AellA A A7lelEsted Fejslgdt) ¥Eoke
FES 3 Aok P2 ¥A| AF-M1 RNAS &
o|qt HA S AHE3Ld T FolaeAl, ol
A, S 58 W3g oo ohdld] 237
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Ak, dvle] e vk g Alzslsd o)
Pb* OI28 0|88 JI3840 ERME.
DEAE-Sepharose & A ZvlE 12fjulo|4] & 23
W5 41doA 50745 84 BFoz AHE-s]
ot 84 £3% 50 pLell EA)5l= RNAE Awhs)r)
25t 9.3 mM Pb(OAc), £ 6 uLE 41 37°Coll
A} 1587 qk3-Alg{t}. 1L okl Pb™ o] 2] RNA
At 848 2843317) 9351, 50 mM EDTA 1.
2 uCLE ¥ar 4°ColA] 607k ©] uRg-AlZiT. o]
Hhg-Eo] 1 M MgCl, 5 uLe} P2 Ul 8- x8 44l
A--M1 RNA 2 UL, 50% Ze]o| &3] E 2.5 uL
& AL 37°CellA 1587F uRe-AI ek HF wheA
AEL ds FE3a, S AHAL F,55% &
glolzolu| =, 8 M $-dHo} Aox] 7o) E3}e

Hh- A w8 BAsigich

EERAEE 54 F8[0] RNAO 9|8 XiEAEL.

DEAE-Sepharose # A ZclE w2 & &4 &
%] oF 30 mLe] &S Hrlsle] T As) RNAS
AR 2, AR EE Bl 5o olE 3532, 22
Fo]e] o]z dFEE RNAE AHAAZ) o
RNAE 30 pLe] FF<pol Folx, Pb™ o]202 &
AT ZA 15l st 7 "Ade] oA A
ohb=A1& ZAIslgth %3 RNAS E3A3l3)
A ol o FE2 A 37°CellA 1582k W
SAA A 8L AFAs 353 RNA 100
ng# 400 ng 747t B8R 54 HEF ) 4ojA
A F3E AT, dRUP o2 RNAS &
gAslgt 84 E-8ol| 22} 100 ng, 400 ng, 800 ngS
AoA B4 H3E AT o|FA AR
£3o P2 ¥ E 24 AF-M1 RNASH 50%
Fejolddl 2=lF 25 pl, 1 M MgCl, 0.5 uLE 4]
3L 33°CollA] 3087 vheAIZ T vh A ES HE
FE8aL, ARE AAAD F ks AEE 55%
golmdoln|=, 8 M $-=o} Adx A7)o]E3le
A3t

4

7132 ALSE MT-M1 RNAQ| 8HM. A3
AA} ukg-0 2 A3E-M1 RNAE #)Zs}gdch o] &
HoZ, T7 RNA £3E 42 Ml RNA9] 5 2rlo
A&t AleedlA] A A2k 2, +415¢] Dral
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Fig. 1. Structure of pre-M1 RNA. Only sequence and
secondary structure surrounding the processing site are
shown. The mature M1 RNA of 377 nucleotides is pro-
duced by 3' processing from pre-M1 RNA of 413 nu-
cleotides.

Aozl & 712l Zekarl= pSEPMIS A F31%
t}. Ze}2n)= pSEPM1 DNAE Dralo 2 Hi3sle]

= AAES T7 RNA FHELE AP A
Aabsle] A-M1 RNAS A sk ch(Fig. 1). )&
A A Z3F AF-M1 RNAE 3-rtol] Aol £
8= A F-M1 RNA4137) -2+ 2 &l =)Rch 27 2]
F2yeees o sz Yokt e AT-Ml
RNA7} 3-itdol 2749 FEd e =g o 7
WA E 3 FhEe] 7)Aol "ok s Bwdk vl gl
t}¥ A1 7-M1 RNAS} Zo)7} ulid Aela] $Ao]
o]8& 79l M1 RNAS U} &R Fo|(+
560014 +33071%]) AAR AA AF-M1 RNAE A}
g3t} o] A4l AF-M1 RNAE Al Axt
nhg-0 2 A7) $jste] Zepavls pSPA23 DNAYE
7142 A}438}3, 425 SP6 RNA SHALE Al
g3t A AF-M1 RNAE 3' 7}39) 7]Ae]
g 4 9lc}?

NBEA0 BE HAl. HHAE 1500 AEAA S
30 232 J4it}. S30 BFS A YRFoE H
WA ARG BHES Ao 7hE L B
Aste o AR THFig. 2). 25-35% EE oA &
Aol 7V #9kat, 25% ol3te] ¥4} 35-45% &3
ol Aol st 2elng, it dEFo s
2 AN s 20-40% oA ool A
T-M1 RNA 7} 4% 3158 < sisich 28,

«— pre—M1 RNA
<« mature M1 RNA

Fig. 2. Differential precipitation of the S30 fraction by
ammonium sulfate. The S30 fraction was subfractionated
by adding varying amounts of ammonium sulfate. Each
ammonium sulfate precipitate was assayed with *P.la-
beled pre-M1 RNA. The reaction products were analyz-
ed on a 10% polyacrylamide gel containing 8 M urea.
Lane 1, pre-M1 RNA alone; lane 2, 0-20% ammonium
sulfate precipitate; lane 3, 25-35% ammonium sulfate
precipitate; lane 4, 35-45% ammonium sulfate precipitate;
lane 5, 45-55% ammonium sulfate precipitate; lane 6, 55-
85% ammonium sulfate precipitate; lane 7, supernatant
of 85% ammonium sulfate precipitation.

20-40% ¥ 7}FEALE o] AE3r] St
DEAE-Sepharose¥t Z2rtE 29 E 3, it
9] 7} FAo) FEeiAA Fezict. 1 ol o}
2 ok = glovt, 3 e FEe s A" o L=
B3hA A2 QR ZhEE A FEEe] slelsiA,
@ mertE gy Al B5hAe] A Aol
3 ¢E R k| oz AHE 5 ook ol dh
ol W&o, 34t stnE ¥ AH R NE IR
EAE AASE WS 29T, S30 REoRY
] AAE o}A] Azbslgdct. S30 £32& Sephadex
G100 A A=2712 2% ¥, 859 7l 24 s
A3, £33 4604 115H7AE 2
ol el 73 AsA EAEACHFR. 3).
Sephadex G100-& A3 A A=27]o4 AL 71
B4 2R 1187)E @ 24l pH
w3} ¢lo] |2 DEAE-Sepharose ¥ol] A7 3}
ZF FES 0 MolA 035 M) A8 71&7|2 7
A71HA las gejsd, 2 w9 7k 84
& BA S THFig. 4). 7HF BAe] le 41delA
S0M7Ex)9] #EEE Zolx 20% EEjgElEE
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Fig. 3. Separation of processing activities through
Sephadex G100 gel filtration. (A) Chromatogram of pro-
tein. Amounts of protein were determined by observing
absorbance at 280 nm. (B) Analysis of processing ac-
tivity of eluted subfractions. The truncated pre-M1 RNA
was incubated with eluted subfractions and the reaction
products were analyzed on a 5% polyacrylamide gel con-
taining 8 M urea. Lane 1, truncated pre-M1 RNA alone;
lane 2, S30 fraction; lane 3, subfractions 46 through 115;
lane 4, subfractions 116 through 258.

22 AAAA DRLE 3t

042 7IX] H5EH0| 712 @A D)kl P&t

34 GRE 2040% ¥ AA EIe| DITT,
EDTA, 2-7 7k ol|5hS, PMSFE 417 & Helg
o, PP ¥ A)F 44 AF-M1 RNAE 7]3
B A3 vhg 84S BA3 ASE Bd,
EDTAR F=8A]A 718 848 ez o, o
E AE2 7H 8Adl 3-8 T WskthFig. 5).
EDTA®| H7t2 7+8 Ao] glolRls= AL g Ho},
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Fig. 4. Separation of processing activity through DEAE-
Sepharose column chromatography. Amounts of protein
(shown by +) was determined by observing absorbance
at 280 nm. Relative processing activities were shown by
asterisks (*).
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Fig. 5. Effects of various chemicals on processing ac-
tivity of 20-40% ammonium sulfate precipitation (ASP).
The processing activity of 20-40% ASP was analyzed in
the presence of various chemicals. The reaction products
were analyzed on a 5% polyacrylamide gel containing 8
M urea. Lane 1, truncated pre-M1 RNA; lane 2, trun-
cated pre-M1 RNA with 20-40% ASP; lane 3, as in lane
2 in the presence of DTT; lane 4, as in lane 2 in the
presence of EDTA; lane 5, as in lane 2 in the presence
of 2-mercaptoethanol; lane 6, as in lane 2 in the pres-
ence of PMSF.

27} cfol o] 7 ¥Ae] mxAlE Pysirhe
A& & 5 usdoh

MP-M1 RNAJ} FEIE|= XI2]. 3 2toho) 2pz
EXF A4 AT-M1 RNAS 7" 2 slo] S30 £3)
T+ DEAE-Sepharose® =z ZrlEgdd]=2 = 41
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Fig. 6. Identification of processing sites at 3' terminal re-
gion of pre-M1 RNA. The truncated pre-M1 RNA la-
beled at the 3' end was incubated with the partially pu-
rified enzyme fractions and analyzed on a 10% po-
lyacrylamide gel containing 8 M urea. Lanes 1 to 5, al-
kaline hydrolysis ladders, G-modification, A-mod-
ification (A>G), C-modification (C>U), and U-mod-
ification, respectively, used as size markers; lane 6, the
S30 fraction; lane 7, the partially purified enzyme frac-
tion through DEAE-Sepharose column chromatography;
lane 8, the truncated pre-M1 RNA alone. The cleavage
sites were indicated on the right of the figure.

Hell A 507128 FHES 2 #3F 9hgAlA
A AR 5 TR G71F FYse kAl
2 RskdckFig. 6). S30 38 +378Me] G A=]9}
+37911¢] A z}2]E AHuhsled.on|, DEAE-Sepharose
# azveadvle] 24 P3e +378H9 G A2
< +37919] A AR o]z}, +383He] A A%
Aalsicy. o] AsHe AT-MI RNAS] 7Hole o
7HA BRE aEe] Belsha glon, A2 A
A% F 79 A2 e AR doldrhe A
A7}

Fig. 7. Reactivation of Pb**-inactivated enzyme fraction
by RNA molecules. The pre-M1 RNA internally labeled
with P was incubated with the following enzyme pre-
parations. The reaction products were analyzed on a 5.
5% polyacrylamide gel containing 8 M urea. Lane 1, no
enzyme; lane 2, the partially purified enzyme fraction
through DEAE-Sepharose column chromatography; lane
3, the enzyme fraction with the mock treatment of Pb2+;
lane 4, the enzyme fraction treated with Pb%*; lane 5, the
enzyme fraction of lane 4 was further incubated for 15
min; lanes 6 and 7, the Pb**-treated enzyme fraction
with 100 ng and 400 ng of RNA isolated from the en-
zyme fraction itself, respectively; lanes 8 to 10, the Pb**-
treated enzyme fraction with 100 ng, 400 ng, and 800
ng of tRNA, respectively.

7k2 &40 Pb™ OI20] 2l# EEEI9t RNA
Off ol XHEAIE. PbT o Aejsie] BRI
743 &4 23(goll4] 2§ DEAE-Sepharose & =
2rieadug Q& ot 2L U 84 £
Follx] :E3 RNAE Arjsld 7H 84 A&
Askget. 2 ARE Fig. 79 el A7
RNA7} 100 ngdd o= A &A3k3}A] oA, A7
& 400 ngo 2 e Aot o e 39,
tRNAE 800 ng7}x] A7}sle % &AL 5atop}A|
gttt o] ARE 7ly Aol o] 5HE RNA
A Fo] Fojsta ok AL & 4 A 53, +
3832] A AlejollA Awt #Aje] ABA s} T
A A dofytch.

n

dubg oz F4 Az A& AE T YelA S
30 £38 & oS 3k dEE 2 A, o]
2% 52 #F AzrtEadgd, A A2 F 229
Exdy 58 Ak a3, 34 GEE 2 A
AE& o]2 w3 4x]4] DEAE-Sepharose?] i =
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2otee 2 of AR AAstaz} sd 7y
o] FEAA "ozt o=zt A, A4
EAVF 2 559 e =2 o2x {A =
& 5 ol ofd Aol "elx vztegyn Arle
Aoz Azttt AR, Apirion 9731'°S RNase
III, RNase E, RNase PE-°]
3t o] 5ol A2 At BAE P gl
= 7MdE& W=kt M1 RNAS] 3 7254 E o
Rt e AAES BHAE sk gl
& 7FsAdo] e, §4 RIS IR I
d Fx=ol xFHA 9 s, s aLe] EeA
72| W3l i’ Fol7] Y3l B4 EHS &
el 2 A8kt o]8¥t 2ol A, S30 B8-S
Sephadex G1002.2 A A =7|8l3, A 7274
-8 g4 B3-S wolx] DEAE-Sepharose o]-& 73}
A @ Z2rte ety 2 o] AR o] uby
L2 ARR A4 FEEL 4L v 2o

¥ A= 7FEEAE Skl £2lshe ol
AAgstAl Fabgdch e AR AARY £45S
olgste] Fhpase] B4 hEAelE 2T 5
sl S30 H3-2 +3782] G =}el9) +3792] A =}
2] & A tslel o w, DEAE-Sepharose] @ Z2vl&
a2 DL 41N S07HR] 9] EEe- +378 7}
+379 z}2] o]l +3832] A ze]E Hurslgdch S
30 £ wrl o] AA5¥ DEAE-Sepharose & = 2w}
Eoel3) o] 4383 A2 S ekshs RS 27
2 vhehdich AHLE 530 284 o] o] o
A=) At B8-S o] AEsHE A4 o]’
A date] glelzly] dEes A9 4 gl
21} ol2idt dAE ko g o] dpsel B REo
2 A"} 43783 43798 T+ Ao} AlE]E, 40%
Ak oty #8292 dFAl7 Altman®] -
Zlo] ZAVste] B gt Adalel S5 Yxgch o
FHAE, +383 Alelofx] AdE s AL ol A B
g Mol it o] BielA, 8l 7R By
Ae A= +3783} +379 Al2] & Adsls A4 &
A7 43838 Addshe 7 24 XS 7T gle
=, A-M1 RNA2| 71334 -&, 1A +3830] At
% tho] +379 = +378 AE]} Z2)E AckE=
Aoe 24

DEAE-Sepharose 3 = ZvtEz}a]ox] #e]3
JFEEA B8-S PR B8R sEl) o] 284
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3 QAT FAol] 24

o e FFHo|A FE3 RNAE 73]
o F ZFFALe] Ao AFA et o] A
Tz 7R A Aol ol RNAYTE g3l
A& 2jrijic}. +3832] A AjelellA] 7FE@Ad o] 4l
A= A A o] el E Adshs 7
Ao A AT4EA 0, RNAS ehialo] -23)
A AFHAE 7 A4S 7HAE AeE A
o} w3l o] F-FolA 27} oFo] & A A JLE-
Aol glolA B g, 34 Aol 7} ofo]2o]
Ssalvhs s 4 ¢ Sl
£ AelA e 3 7R o] Fdl= EAE &
A HeldA = Zal A El, B AR 549
A& AR 7HEEAT) o] AAER o] R
] B AR 98-S o 9 ol x, o] ZhEiads
RNAE 82 gvhe ZE o 4= qlolch oleist
- ZA#= RNase P2] A%l M1 RNA®] 7}guks-
2] AlFREE oldlEte AvlelrE & Ao, ¢o
R I7HFRAE AARE dek 7|2x50t ° e
2 A7}

2L e

o] 2 19974 et FAl ] Fu A
A7H) & AdTFERo.m 2 o]o ZhARRIcE. w3t -
717k % abel S AListal 19983hd % AT
o] He-g gl oo ZHAlgi).

el g8 & 8
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