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Role of the N-terminal domains for activities and stabilities of
RNases H from hyperthermophilic bacteria
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Ribonucleases H (RNase H) from Aquifex aeolicus (Aae-RNase H3) and Thermotoga maritima (Tma-RNase
H1) contain a TATA-box binding protein (TBP)-like domain and hybrid-binding domain (HBD) at their N-termini,
respectively. To analyze the role of these domains, the crystal structure of the protein ‘was determined and the
structure-based mutational studies were performed for Aae-RNase HS3, and the mutational studies were
performed for Tma-RNase HI. The crystal structure of Aae-RNase H3 was similar to that of Bacillus
stearothermophilus RNase H3 (Bst-RNase H3), which is the only structure available for RNase H3, except that
the arrangement of the N-terminal TBP-like domain relative to the C-terminal RNase H domain is different
from that of Bst-RNase H3, the linker between these domains is shorter and less flexible than that of Bst-RNase
H3, and the C-terminal RNase H domain contains three disulfide bonds. In addition, the non-conserved Glu194
was identified as the fourth active-site residue of Aae-RNase H3. Biochemical characterizations of Aae-RNase
H3 and its derivatives without the N- or C-terminal domain indicate that the TBP-like domain is not important
for an+'depgndent activity and cleavage-site specificity, but is important for Mg2*-dependent activity, substrate
binding, and stability. Likewise, biochemical characterizations of Tma-RNase H1 and its derivatives without the
N- or C-terminal domain indicate that HBD is not important for Mn2*-dependent activity, cleavage-site
specificity, and stability, but is important for Mg2*-dependent activity and substrate binding. Based on these
results, we discuss the substrate binding mechanism of these RNases H.

WXEBEEORRENDES

AFRCIE, BLFEGHIE Aquifex aeolicus I3 RNase H3 (Aae—RNase H3) ODffdhfi& & N i TATA-box binding
protein-like domain (TBP#k KA A ) DOFF|, B XL UBEFEIE Thermotoga maritima F3E RNase HL (Tma-RNase
H1) O NZK#ED hybrid-binding domain (HB K2 A ) DRENZOVWTHELIZ D THY . LUTICFARTLIIC, F
B, AWMSE, BLOREPLMRSN TS, H—% (FR) Tk, RNase H DA, ATHIE, MiS, MILKE
REWCETHIINETOMEEL T LD D LI, FEEGEME Bacillus stearothermophilus M3 RNase H3

(Bst—RNase H3) CEEZAMHISK RNase H1 D& L HHEICE L TN E TITbN CE RO E RICAIL, AHF%R
DEREBHEERATN D, B FE TIL, Aae-RNase H3 OFERFEEZRET D Z £IZ L Y  Aae—RNase H3 | Bst—RNase
H3 4% TBP % R A A > & RNase H RAA U BB Z &, & KA A O#iEIL Bst-RNase H3 L RITNB Z L,
Aae—RNase H3 @ KA A VDY v —iX Bst-RNase H3 L VB FEHMEICRIT B0, £ FAL Vv OREX
Bst-RNase H3 &L iIR& < BA25 Z &, —RMIEMIZREF SFU TR G1ul94 23 DEDE EHEHLEF—T D 4FE D
MR OBETH BT L, RaseH FALS LIE3DDT AT 4 MEAEATHI L, #HLMILTVS, HE
Tid. Aae—RNase H3 D N KM KA A 23DV CoRME KA A U ZHIBR U EREEME L, BERIENE, EEAEGRE.
REMZEET D Z LICL Y, Aae-RNase H3 D N RIHED TBP £ B A A V13 Mn®f71E T IRV HEERTEMEEE O
BIERAL A RAEIC I EE TRV, Mg FE TSI 2 BERTENE, EERE. BEHICIEETHD Z L 2HLMIC
LT3, £io, VALY 4 FEGREERICKESFETEILEALNILTVS, EbIT, ThbDRRIC
H-S% Aae-RNase H3 DHi /- e BRI 2 IZE L T\ 5, HUETIL, Tna-RNase HI D NKHE KA A b DM
CHRI N AL ZHIR L EREZHBE L, BEREE., REREE. BLOREEEANET S Z £IC& V| Tna-RNase
HL O NRSED HB R A A L1 Mn FE TIC R 2BERTEE., EE OB RIE, BEMIIIEZE TITRVA, Mg
FETICBI PEREECEEFESICIEETHIZLEHLPC LTINS, BEE (M) TIE, FHETHD
NIRERICESE TBPAR R A A VR HB RAA VORE, EHITIXINOD FAL Y OfFEIZ L% RNase H D5y FitE
[BIZDNWTEET B L L b, SBOBEICONTRRTNS,

PIED X 912, AFHICIE RNase H3 <° RNase H1 O NKRIGICIFFET D TBP# KA A R HB KA A OFENCRIL
T#%i%&%‘iaﬁf:ﬁ,ﬁm OFERMAE RWVE LA TEREY, Lo TARUIELRX L LTHESHZ DL
BB,





