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Twelve new type 1 RNase H genes were identified from the compost metagenomic library. The gene
products from two of them, LC9-RNase H1 and LC11-RNase H1, were overproduced in E. coli, purified and
characterized. The crystal structure of LC9-RNase H1 was determined. Based on the structure-based mutational
analyses, we identified four active site residues, including non-conserved glutamate and asparagine residues.
We pfopose that LCb-RNase HI represents bacterial RNases H1 with an atypical DEDN active site motif,
which are evolutionarily distinct from those with. a typical DEDD active site motif. LC11-RNase Hl1 is a
Sulfolobus tokodaii RNase H1 (Sto-RNase H1) homolog. The crystal structure of LC11-RNase H1 was
determined both in substrate-free and substrate-bound forms. The structure of L.C11-RNase H1 is highly similar
to that of Sto;RNase HI, except that it lacks a C-terminal tail, which is responsible for hyperstabilization of
Sto-RNase H1. LC11-RNase H1 is less stable than Sto-RNase HI by 37°C, mainly because of the absence of
this C-terminal tail. LC11-RNase HI does not cleave double-stranded RNA (dsRNA) unlike Sto-RNase HI,
probably because dsRNA does not fit into two grooves on the protein surface of LC11-RNase H1. LC11-RNase
H1 interacts with four non-consecutive 2’-OH groups of the RNA strand. We showed that these interactions are

required for efficient cleavage of the substrate by the enzyme.
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WKL, AFS 7 ABRICL DB U 2SO Y RX 7 L7 —F Bl (RNase H1) O & UL
FHECOWTIFR L b D THY  BTIRRTL I, KR, AR4E, BLURENGHREN TS, B1E
(FFER) Tid. RNaseH 4338, AFRHSAE. i, ARDCERHS. REBMEMAR CICBT A I ETOMREE LD
bz, AROBMHEREREBRTND, F2ETIR, FHIVER ML AL S 2 AEICLY RNase H B5
FhEAZ V== PTBHZ LKLY, L OFF RNase HI BEFE I/ v —=r 7 TEB L, FORTE, BEIH
7% DEDD (Asp-Glu-Asp-Asp) TEEHBAIEF— 7% EEARV> LCI-RNase HI R, C KT —AZF bk Sulfolobus
tokodaii RNase Hl & 1m 2 (LC11-RNase H1) R EDBETLEEADZLEHALLII LTINS, EIETH.,
LC11-RNase HI OfFi, REELAITT S L, TORBWMETRET S 2 LICE D, LC11-RNase Hl OffER
RNA/DNA A 7Yy FIZH4 B iEME, Sto-RNase Hl L RSETHAZ L EZHEMILTWS, i, CREF—
NORAR, A FRELOEM, HFRICE b0 FIT X 0, LC11-RNase H1 I Sto-RNase H1 X9
ITCHLRBETHHZ L. HED RNA #42 DNA SN IZMER LC11-RNase HI D 2 DDA =484 RNA DEEIC
HE LCuigniz b, LC11-RNase H1 13 Sto-RNase HL & B/ 0 =G5 RNA Z MRS CTE ARV L 2BALII LT
W5, B4 BT, LC11-RNase HI & 14 bp RNA/DNA A 7 U v FOBAKORERMESRETHZ EI0L.,
LC11-RNase H1 i3 & b RNase H1 & R72 D, RNA $HD 2’ -0H & & Tl ik FAE& 2T 5 Z &, LC11-RNase HI
Cia=—s ) CBRERAMEREET S L., #HbLMCLTVS, 7 R 24, 5, 6BESD
DNA-RNA-DNA/DNA ZZEE & L CHWTEREZRAIET 22 LIE D B THNIER Thiv, RNA $i0D 2° -0H # &
F RV EOMOKFREEPRRICHRENLRHRC, BRIEEEPBROMTHZL2HLMIILTVWS,
5 ¥ Tid, LC9-RNase HI OFBBEERRET S 2 LIZL Y, o RNase Hl IZiZMEFES N TR Glu & Asn BE
MEMLE WA T D Z &, LCO-RNase H1 & 3EMBIE 72 DEDN IR MEEALEF— 7 & b -> RNase H1 i, $4%IA072 DEDD
TEHERMI A D RNase Hl EITELARKRES BRB /N —TEHAFEShB L, ZHOMILTNS, 6% &
1B TiE, ATFETHRLNERICESE RNase H OREIME, LENANE, HTEL, SoREBAZSF /A
BOFRMEICOVWTEET D L L bIZ, SEROBLILSWVWTHERTNS,
PLEDE ST, ABRIHAZ 4 MEC LY EREL R 2 FEOFE RVase HI (LC9-RNase HI, LC11-RNase H1)
OEEB L UERICE L UREEMENLRBEA» BFHAMAEZRVWE LA TEREREY, Lo TARTITELS |
Xk LCHifEHD b0 ERD B, ‘




