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B Z [B#] VAX7L7—E H(RNase H) IZ, DNA & RNA MWDo ~T 1 2 REE R DR CThDH, MIED D
BSAEMICED, & TOEYHIRICAFET S, T4, HIlEPN T DNA 12, RNA O D THOVRXILAT IR, %
WA 1,000 MR 1, 335 THUDIAFI QDI ER, RNase H N2 NEFREL TF / AORELIZH 5L TD
ZERHLMNI /2o Tz, EMZISUTIE, RNase H OIEMEIR T EER, FRIEERMRIER THS Aicardi-Goutieres JEE
FELOBHEMNTE H 20 T%, ABFFETIE, ER RNase H2 O3 IO EME ST DHE O RA T LT,

[Ai£] BEF RNase H2 1ZRGHE CHRELSE, BHEDLOER L2, IEMHRAIE L, 3-fluorescein EAfi 18 M RNA
(5°-gaucugagecugggageu-3’) & 5°-Dabeyl 1£ £ 18 #i 3D DNA (5°-AGCTCCCA GGCTCAGATC -3°) b ifh A SHA F
BEL, BSIEDE: (R 490 nm, & CIHER 515 nm) 2l E L=,

(#ER] IHMEIE, NaCl HDU NI KClHEED 0-60 mM TITHEH OB EOEIINL 7223, 60-200 mM ClIHEHE D
BN Lz, 60 mM NaCl D\ % KCLFE(E T COIFMET, HIEFEE T TOEEDTNE I 390%, 310%Th
272, 10 mM NaCl 777E F T 30°C, 35CH 2D\ N 40°C TEULER AT o 72 L EDO—IROETEEEL (kobs) 13, HEIEFIET

TELFZATST-LE2DFNEI 92%, 63%, 67% TV, 10 mM NaCl (2 LV EIE D MM S 7z,
[ZE] MIAN T NaCl 3BEONKCL e RNase H DOVEHB IO EM A FSETWAEEZ LA,

1. [ZL®HIZ

VAR X7 7 —+€ H(RNase H) I, DNA & RNA 725725
AT 2 KRR DEER Th D, ME O EEEY
ICED, &2 TCOEYMNICIFEET DD, RNase H 13,
RNase H1 & RNase H2 O 2 FEEHIZ KBS, —EH DAl
H AR EAE D EYIBNIZ I 5 ORI FIET D,
RNase HI /X RNA #{& DNA $H03 A7 Vv KL=
RNA/DNA $10 RNA S 739273, DNA2 ASHMNIZ 1
WEOLBDIAENTVRXI VAT RE M TERN, 2
AUZ, RNase H1 33D 7= b7kt 4 DL EDOUR
IV A FREETHNHTHHP, — 5 RNase H2 1%, U
NXIVFTFR% 1 BT EVIAEI: 2 A8 DNA 5
BLTHILINTE, ZOVRRAILAF RO 5Kzl
T2,

UTAE, HIFRN T DNA (2 RNA ORERAL S THHUR X
JUFAFRPERKRT 1,000 HEEI 1 HEREFRS>THRVIAE

TWAZE, ZLTHIAAN DEESE TH2 RNase H2 N2 %
BREL CWODBZERHLINIRo720), BNTIE, ZRIZEY
RNase H2 OIEMENME T T 5L, URXIZLAF K25 DNA
(ZFROD T ) DS BN 8D, SHIT, ZHDRIR TH DR
A7 B OB OR BN T 47T = — VIR
(Aicardi-Goutiéres Syndrome) 23SBHGNZ/RY, F H &2
HTNDE 9, RNase H2 D47 MEE N R4 R E A AT
T 5H720121%, £, RNase H2 OEEFE(LFHEEME 12D
WTOHANEETHD, AR TIL, BN RNase H2 %
KIGHE CHRILIE, ZOIHERB IO EMEIZR T DD
FBERAT LT,

2. ARAE
2. 1 EkRNase H2 D%

pET15b @ Ndel/Xhol %A NZ, (His)s NZIZE4I C K
ALY 7 2=y A (43 & 33,400), B(34,800),
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C(17,800) DIEf5 1 E 4T MO/ DNA AL,
pET-hH2ABC ZAEEEL, KI5H MIC1066 (Z3FALT, &
BHRF A 37°CTHEZEL, IPTG THEHZEHICZ30C T3
R R & L7z, WK% 8 &k Ca# L, Toyopearl
DEAE-650M (Y —) IZRDAA L T La~x T T
4 — 3L O HisTrap™ HP 1 ml(GE Healthcare) |2J:57 7
A=T 4=~ N TT7 44— IR R R 15T,
2.2 EMAE

3’-fluorescein & ffi 18 ML £ © RNA ( 5-
gaucugagceeugggageu-3°) & 5°-Dabeyl (&£ 18 0 DNA
(5>~ AGCTCCCAGGCTCAGATC -3’) 225k % A #4
(RpR/DNA) Z FEE & LT, BOSHR O FL I 50 mM
Tris-HCl buffer (pH 8.0), 5 mM MgCl,, 2.8 nM RpR/DNA,
30 pM RNase H2, SUGREEL 25°CTHL, FOGITHOE
7L —hKJ—% —EnSight (PerkinElmer) HC, 25°C T{T\),
20 MR T 10 a0t (£ 490 nm, #OGK R
515 nm) ZEfeHE LT,
2. 3 REMDOF

FLEEZ(41E 50 mM Tris-HCl buffer (pH 8.0), 0.3 nM
RNase H, 30°C, 35C£721% 40°CTH 5, BVLPRTE, #LHE
FZ BRI A BRI, FRE IR IS EE I E LT,
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3. 1 Bk RNase H2 D&

FERWR 1.5 L 2D 1.2 mg ONE USSR 2457, Kl
® SDS-PAGE /34— % Fig. 1 {Z~ T, 7 2=vhA,
B, C DX =723 R RSN,

3. 2 FEHEIHTHIEDOHE

th RNase H2 D424 9% NaCl, NaBr, KClEE D
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Fig. 1. £l RNase H2 fg#E%32 D 12.5%SDS-PAGE
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T, 25°CC RNase H {EMAHIE L=,
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XA LTz, NaBr O54, 5L 0-40 mM IR
DENNEENEEINLTZ23, 40200 mM TlEEA L7z, 60
mM NaCl, 60 mM KCI %25\ % 40 mM NaBr 7£7E FTD
TEMEITHEIEAFAE T COEEDOZNZ I 390%, 310%,

180% CTd-7=, £7=, 200 mM NaCl, 200 mM KCl &H5H0>
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Fig. 3. £ RNase H2 DZ2EMEIZ 64 DD %25 (A—E) bk RNase H2 OEVKTE 4R, B RNase H2 ZHHFEAAE T (A,
B), 10 mM NaCl {#7E T (C, D) T 30°C(O), 35C(A), 40°C (1) T ERFIBVLHEL 7=, 25°CCIEMEEZRIEL =,

RSP
Zhord, (B) TLv=0Ax7avh, WIEFME T
T TEEL (kobs) DRI EABAAHERTRE (T) D%k

X, BVILVERRTOTEMEE 100%E L72 E X OBVIVER L OTEMEZ 263, IRRE S I RHETED 100%E 50%%Z 1
(O)BX Y10 mM NaCl E7£ T (@) TOEL RNase H2 D — R DOELTE
S I QrATS AN Byt
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WERF 2L —ROBRIEE R U=, IEAFAE T C 30°C,
35CHHNE 40°CTEERAAT S T2 L ED—IRDOEVKIE
B TEEL (kope) 1XENET, 7.7X1074, 27X 1073, 7.0X
10 3sec! Tdho7=, —77, 10 mM 1£/E FC30°C, 35CH
BT 40°CTEMLEL AT T2 & D ko 1XTNZEN, 7.1
X104, 17X 1073, 47X 10 3 sec’! Tho7z, T7ebb,
30C, 35CHDHT 40°CTEILERAAT ST L ED kops 1,
HEIEAFAE T CEULELA T T2 L X DZNE 92%, 63%,
67%THY, 10 mM NaCl (2L 35°C, 40°C TOEITEMN
MHISNIZZEDRENTZ, TL =T A7 1y hOfE R, #4
KIGEOEMAL =X — 1%, HIEFE T TIE 174 K
mol!, 10 mM NaCl f7/E FTliZ 148 kJ mol! Th-o7z,

4. F ;W

4[], NaCl, KCI 3350 NaBr A3tk RNase H D&%
it &, 60 mM NaCl &5\ % 60 mM KCl /£7E FCD
TEVETEIEAAAE T COREOZ NI 390%, 310% T
o7, F77, NaCl 23tk RNase H DZ2E M4 [A] F&E7=
(KC1 3L NaBr O EME~DOBYRITARIRES) , — %
PRSI OMIMN O Na*, Cl-, KREIXZZNEh,
10 mM, 10 mM, 140 mM THHZENHLI TS, &
NHDZEND, LN TIX NaCl 3L OVKCl iZE RNase
H OIEMEB L O ENMEZ 7] ESHETWHEE X HILD,

LRy AL AD ML TSR IX DNA & A0EMEL RNase
H IEEEZAL, WiEMEOEMESAIT R 2D, Fx X
cDNA A ak#ER L TEAfLSN WA ER=—vT AH
MIFT ANV AW LG ESE (MMLV RT) &RV B ZFERIED
ANVAHHRE R4S (AMV RT) OBV B A~ 24,
10 73 O BGLELCIEMEDS 50%I AR T DI (Ts) 137
NEN 44C, 47CTH 720, 4[], Bk RNase H2 D T
%, 7= 27 vk (Fig. 3E) LV, HIEFEE F Tk
32°C, 10 mM NaCl TlE 33 CTh-o7z, ZDIHIZ, RNase
H2 OZEMHIIELS, ABSEM T ThREICRIET 52
EDVRETZ,

5. 5 DRE

th RNase H2 /% RNA #4& DNA S403 A7V RLT-
RNA/DNA $50D RNA %533 57217 T72<, DNA2 A8
MIZ 1 DB IIAENTZ VR XI VA F NGRS 5,
AWFFETIE, AIFE OIEMEE RS L TEMEE e ENE T

TOMDREERTI LT, 51, BB OIEMEATRIEEL T
TEVEE L BRI T DO ARG T D LB ET
BB,
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Effects of Salts on the Genome Repairing Activity of RNase H2

Kiyoshi Yasukawa, Kenji Kojima
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Summary

Ribonuclease H (RNase H) is an enzyme that specifically degrades RNA of RNA/DNA hybrids. RNase H is
present ubiquitously in sources ranging from bacteria to human. It has recently been shown that, under
physiological conditions, DNA polymerases incorporate a ribonucleotide every few thousand base pairs, and that
mutations in human RNase H2 genes lead to a sever neuroinflammatory disorder, Aicardi-Goutiéres syndrome.

In this study, we examined the effects of salts on the activity and stability of human RNase H2. Human
RNase H2 was expressed in Escherichia coli and purified from the cells. The activity increased with increasing
NaCl or KCl concentrations at 0—60 mM and decreased with increasing them at 60—200 mM. The activities at 60
mM NaCl or 60 mM KCI were 390 and 310%, respectively, of that salts. In the thermal incubation at 30, 35, or
40°C, the first-order rate constants, kobs, were 92, 63, and 67%, respectively, of that without salts. These results

suggest that under physiological conditions, NaCl and KCl increase activity and stability of human RNase H2.

- 240 -





