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Abstract

EREYOCIP1 77 I ) =22 NVERERNABEDOS RinZ ') U RILT HBE
(RURXTLAFREF—HE)THV, Clp1TII—7 & Nol9/Gre3T L —T & V) #ERE B, Clp1J
L—7EHREIRNAD R T T4 2 IR mMRNADIRIBEFKICEST B A, . Nol9/Gre3
ITN—7RBEBERNAO 7O VT ICEETRENfrASshTVD, ChET, Relk. Y
TUTICECIPIHERENVENFEL . RNABEXPDNAEOS RinZ ) >V RILT D FERN BB &
Z 3 E L 12 (Saito et al., Genome Biol. Evol. 2019), REZEMICFET BClp1 22 /N B OBEEC
BLTOFfAYEBECES. AABETENITUTHRRNICHFEL., CpIEHEERTEI R
NIVEOEEZBEHNE LIz, ARIKREL T, 65—70°C

ORETHREICHEEL, FRM4E, BHYEHKME/NY T T THBThermus scotoductus

(Ts)Z AW, £3', T.scotoductusiZ X T B Ts-Clp1lCMycR T Z 3L i=4BIR X {KEEE Myc-Ts-
Clp1Z#BEL 1z, TsOEMRHMERDL S, MycR T ICX T2 RZENFEEEESHEIC K Ts-Clp1
EHEERTZIRFZEHRRLEEZS, Myc-Ts-ClpHREFEHNICERO R NVENFEEE N, &
OFICIE, RNARHICBIET S X2 /N EE L TCold shock protein, S1 domain

proteinA”, EZRNAZ B R & L TRibonuclease JX°Ribonuclease

RA", & SICRNA#IEEE & L T, tRNA pseudouridine synthase BX°Ribosomal RNA smalll
subunit methyltransferase H& EAEE N TV,

The eukaryotic Clp1 family proteins, consisting of the Clp1 and Nol9/Grc3 groups, have
polynucleotide kinase activity at the 5' end of RNA strands and are important enzymes in the
processing of some precursor RNAs. In a previous paper (Saito et al., Genome Biol. Evol. 2019),
we reported the discovery and characterization of bacterial Clp1 proteins. To gain insight into the
function of bacterial Clp1 proteins (genes), the current study aimed to identify proteins that are
present in bacterial cell and interact with bacterial Clp1. We chose Thermus scotoductus (Ts), a
thermophilic, facultative anaerobic bacterium that grows optimally at 65-70 °C, as our target
organism. First, the recombinant enzyme Myc-Ts-Clp1 was constructed by attaching a Myc tag to
Ts-Clp1 derived from T. scotoductus. Factors interacting with Ts-Clp1 were searched in Ts whole
cell extracts by immunoprecipitation against Myc tag, and multiple proteins were identified in a MycH
Ts-Clp1-dependent manner by mass spectrometry. These included cold shock protein and S1
domain protein as proteins related to RNA metabolism, Ribonuclease J and Ribonuclease R as
RNA degrading enzymes, and tRNA pseudouridine synthase B and Ribosomal RNA small subunit
methyltransferase H as RNA modification enzymes.
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Analysis of the possible function(s) of bacterial Clp1 gene that forms the basis of RNA processing regulations

1. HIREBRFROBE

EREWD Clpl T7I—F2 /XU BILRNAHOD 5 KinzE)UBILT5EBR (RUXRILAFREF—E)THY. Clpl T IL—T &
Nol9/Gre3 ' IL—TF LY SN 3, Clp1 FIL—F T HTEEIK tRNA DR TS5/ 5 0 mRNA D 3" KiGTHHKICEES 526, F
T=. Nol9/Gre3 7 IL—TILHIBEA (RNA O TAES U JICEE T 52 EMMON TS, CNET. L IE /AU TUTIZE Clpl 2V
INDBEMNFTEL. RNA S5O5DNA 85D 5" KRinZx U BIE T 5E N H ST LZEFRE LT (Saito et al, Genome Biol. Evol. 2019), [R#%
EWITFLET S Clpl XV BEDHEEICEALTOFANZEELD =6H . KB TIE/AN\YTUT7HBAIZEFEEL. Clpl LHBEEHRTS
ANV EDREEBMELIz, IERREL T, 65~70 °C DRE TREITHEFEL. 1754, BHEERKIE/NITUT THS Thermus
scotoductus (Ts)Z AL =, £9°. T. scotoductus [IZEHFET S Ts—Clp1 = Myc 25 Z{F LT % {KEEER Myc-Ts—Clp1 ZHEELf=, Ts
DEMAHHMBE RN, Myc 2T 12T 2 REXREEENTEIZELY Ts—Clpl LHEERITAIRFEZERLI=ECSH, Myc-Ts—Clp1
KENICEFH D2 VB LRRIESNTIz, ZOHIZIL, RNA KHHIZEEET 5422/ E &L T Cold shock protein, ST domain protein
AS. F71= RNA 7 23R &L T Ribonuclease J 4° Ribonuclease R A%, &5(Z RNA {&8fif23 &L T. tRNA pseudouridine synthase B 42
Ribosomal RNA small subunit methyltransferase H ZENEFEN TL V=,

2. WREREEBEOWE (FER)

The eukaryotic Clp1 family proteins, consisting of the Clp1 and Nol9/Grec3 groups, have polynucleotide kinase activity at the 5" end of
RNA strands and are important enzymes in the processing of some precursor RNAs. In a previous paper (Saito et al., Genome Biol.
Evol. 2019), we reported the discovery and characterization of bacterial Clp1 proteins. To gain insight into the function of bacterial
Clp1 proteins (genes), the current study aimed to identify proteins that are present in bacterial cell and interact with bacterial Clp1.
We chose Thermus scotoductus (Ts), a thermophilic, facultative anaerobic bacterium that grows optimally at 65-70 °C, as our target
organism. First, the recombinant enzyme Myc—Ts—Clp1 was constructed by attaching a Myc tag to Ts—Clp1 derived from T.
scotoductus. Factors interacting with Ts—Clp1 were searched in Ts whole cell extracts by immunoprecipitation against Myc tag, and
multiple proteins were identified in a Myc—Ts—Clp1-dependent manner by mass spectrometry. These included cold shock protein and
S1 domain protein as proteins related to RNA metabolism, Ribonuclease J and Ribonuclease R as RNA degrading enzymes, and tRNA
pseudouridine synthase B and Ribosomal RNA small subunit methyltransferase H as RNA modification enzymes.
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