The Korean Journal of Microbiology, Vol. 43, No. 4, December 2007, p. 250-255

Copyright©2007, The Microbiological Society of Korea

Deinococcus radiodurans RecA THHZA]
ATPase &4
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Deinococcus radiodurans recA ©] v] JE2) 9t A A& vehllE 8 8] B45A o] v A 24 DNA &
A 3o TPt o] oA RecA T4 3-& DNAS} A 3he] u-3-9) T4 F <) RecA nucleoprotein 2}l
EZ 949 DNA-2| &4 ATPase 43 FA, RecA 93 9] 9]715} DNA 3-2 0] 2715 DNASHS] A&z
42 RecA @) o] Feojdl= wh-3-9) FAAA 2 o]o] #8 BHE A =849} D. radiodurans RecA T2
< DNA<j 243 DNA-©H¥ A B34 7ko] ATPase A& el 22, ATP (-8 dATP) 71523 E 334 g2
24 RecA$} 9715 DNAS}] A3 24 A =8 BA 8150} D. radiodurans RecA 2442 $)7}5 DNAS] 7]
T4 o] Aol & sk 2™, homopolymerql polydT)$he] A2 2-4-6] A 744 F& 748 AL B4
= Homopolymer4] §+4 DNA-2] &4 ATP § dATPS] 7}3-8)% pH 6.05} 9.0¢] ]l M o4 QAR 52
dolxt2n 3 pHE 709 7.5 Ao 9. 8171 DNA-2) &4 ATPase 842 949 EAo] ¢ 8:-2 ol KClo|
EA 518 oA A Hu), K-glutamateZ} A 3pw 0.5)2) £33 ¢ RecA SR 3} 9] 71 DNAS] A344
S ATP 7Hp- 28 2 345191 & o) 2 mM ©] 4-9) magnesium ©]-2-¢] DNA 2 §Huk-g-o] G 8 3}g.on, vl A W
< W99 pHo A 9]7F< DNAS}e] Agul-g-o] Yojuin, o] =g AguE-4-& FaA ¢l H)(1:3, RecA protein:

DNA nucleotide) 2.  oyde}.
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Deinococcus radioduransi= polyextremophile®]™, oj2] 3ejjo]
4713k DNA 48 a95 o2 $£A8ln, E3] o)A wala
o et AL o] wAZe] thFHQ] 53 THFol}, p.
radiodurans 1.5 mega-rad®] gamma AR =ZF o5 x|
Al &3 58 Eddo] F glo] AEY 5 glon, A Hg
(6,000 rad)®] A|&ZQ1 HAMo] EAehs ZANME Y45
A7 5 Ath10). ©12F B3 AL el Bdge &
721 DNA 4 FHgelA frealHe A2 32 5X7 DNA
T34 2] 717 o3l o}F 21 gHA|olt}h. DNA €4 tligh
- 738 AL FAA BAo) o vehd og) ERE
FAA Y MR e 2= YeEhA] %= DNAS Thlde) 72
A 5old 59 B AoE ARHE uf$ BAe Ao
2 Yehdth. 5olH o2 D. radioduransd) Q1A AA) A
(anmotation)®l] 23] E21E DNA $He) FHEH §49] = E
colidlA] B31E Aol vlsf & Aoz Jehdon = 4N54
9] s BEUYL E coli®t D. radioduransd 0] %o o
o2 MHHA e Aoz BuEHY) oHoF RecA T
AL 5 G0 F PHHE AOE JZ5o|(5) DNA AZRY 4
Aol BEE @dso] #4e) AFo] H1 gIt} RecA T
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RecA-like S d e TATE, AAAE, 58, 28 9 XA4FE
T B AlSrolM dAE, A DNA H 3 (pairing)® A-5A)
Z%Hhomologous recombination) Z-gol] glo] w9 Zg8 9
€ FI3. D radioduransNFE g ollm p.
radiodurans®] recA F+AAE Thermus £ recA$}t FAFSH,
D. radiodurans®] RecA WAL Thermus aquaticus RecAS}
69% oAt MG FAMIE 7HAI, E. coli RecAS} HInLEMA
53%2] opv|mit ME FAMIE YAtk D. radiodurans®)
recAS HSHAIEY 43 DNA S 2Ry 3Eys 5

o] FAHM, A& Fo] o ALHE WAl EAlshs 24
oA A3k F8o] FAETHI). RecA AL DNA-9E
‘d ATPase B4 74, A5A=3 24 2 DNA AZXF
d3-gllA] DNA 7} (strand) 2L 8HH8-& Zafjgic}. DNA 715
WA RecA THAL 97} DNAY E33l] RecA
nucleoprotein FHNEE /93t 3 DNAZ} 7 FH(pairing)3}
Al =0} AAE2kjoint molecule)’} FAEHA] 23] ©]%F (branch
migration)©] Y= o] DNA ko] Yojdr), o] u RecA
nucleoprotein HEHAE AAo)| A ATP 7|7 dohut £
OlFHREE aFHoE YojuA ot ATP JIEEY BEH
A B 2HAME F2H WslE°] 712 DNAY EAsh=
WS & & 4 glor, B4 )59 Mayulgke] di&ngko
2 YA oA =Hol &40 vhgo] doju) A At
RecA T2 2] ATPase B4 WHAIGIA motor 715-& 3=
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FLY 7155 FF3TH1). 21715 DNAE RecA ©1A et
E7 399 9 nucleation 39}7} Fo] DNAYS] AL &2
817 =m, DNA 7Feh m@gkg-o] A)zhegjolct, Al ulolA]
271 DNAE AZ2F @4g vl {2314 =9, DNA 541
FAAEY] S0S e doye AzE AgsiA k@), 7|
53 RecA D] D, radiodurans®) 2] #ahA o] uk
ol FHAJA 7155 3= Aoz guagrz, B dpdis
D. radiodurans®] RecA ©¥iA 9] BAAQ 7158 F2lsl p.
radiodurans RecA T 9] ATPase EAlol W3t B8 B3]
o D. radiodurans® AR AL EAFA)F
radiodurans RecA D] AHHR] A& dFg F8
L=

fqr ¢
v

off
b

SLb

HE W Y

M2 W Al

Z4E Aok 9 ATP A 2 AZA 2B coupling system)& ©)
¥+ Phosphoenolpyruvate, pyruvate kinase, lactic dehydro-
genase, NADH®} ATPE Sigma (USAYIA 73192 H, DEAE-
Sepharose FF resin?} Bio-Gel hydroxyapatitex= BioRad (USA)°|
A A AMEEEon, 9X174 83 971 DNA, U
©]%71< DNA (dsDNA)E New England Biolabsoll A 781
o8 DNAY FEE 260 oMY FREE 2451 9yl
DNA®Y th3iA= 36 mg/ml/A260, ©1%71% DNAC] tldir=
50 mg/ml/A260 FABATZ ALE3lY] FEELEHE FE2 %
AISHAT. poly(dA), poly(dT), poly(dG) B poly(dC) 52 A
DNATE Amershamolld Y3t on S5x FEe s =5
Z FMNEAY. D. radiodurans SSB Gl AL A=A U)gtw
A8t} Coxul s 2R E BojA A3l

RecA THHZ x|

D. radiodurans native RecA TP A& o] {§7x7} 2=
pPEAWI58S 71X)= E. coli STL2669/pT7pol26 TS Bl
(100 pg/ml) B! 7helo] 2l (40 pg/mne] 8 LB brothol] A
FS F 37°CA 600 nmo A Q) FBET} 055 A 4-547
200 rpm % wjFBIGLE. PTG FEEE 04 mME 7514
recA 34 FHE 3k 347 o wjoksted M TS
Tt NEG0 g)2 25% sucrose’t EFHE 250 mM Tris-
HCl (80% cation, pH 7.5) $Z8A(200 mnol] = o]z,
lysozyme (1.4 mg/ml)E H7}ste] 4°Col A 1417 we-stct
EDTA (10 mM HEE5)E J18ka 3087 Aojdda] uke
= 3 ¥ 259 g5l AEE sysidct Bg NEE
4°ColA 31,000xgZ. 1A17F QA FEsle] de Aol x
ZEE o83tk & FEEY Polymin P FEEE 05% v/
v A3 7SI 49l 3083 AlE F 25000xgR 15
B2 AR st AAEL 50 mM ammonium sulfate”}
ZEE R &FLY(20 mM Tris-HCL; pH 7.5, 10% glycerol, 1
mM DTT)SE 2 MAHSI3 gocor 15831 Hojz=uia &E}

Deinococcus radiodurans RecA TH8A3) 9)71cl DNA9KS] Asate 2571

T 25000xgE 2087 94l BEEY A%
RecA THEE &3] A HF JIAE

Ammonium sulfate (0.2002 g/mE 7Sty 94 Baolsie] 3
e dAes vl A5d] = tA] ammonium sulfate
(0.145 gmE H7}3F F 25000xgE 3087t A4 23t
RecA T AE AN AAES ammonium sulfate (0.377
gmly7} T3 R LN o8 AHEY polymin PE 7153
3+ A A3F3L 200 mM ammonium sulfate?} EEH R 95800
of & Folu F4] fof ¥o 4°CollA 50 mM KClo] ¥£3HE R
A58 Hol 18717 B HF-8AS 33] ulro] she FXMso]
ammonium sulfateZ A A3}E

F213F ammonium sulfate #-2E-0l] ™3] DEAE-Sepharose .
Z2ulE a9 E AAEH T} DEAE-Sepharose fast flow (2.5
12 cm) resin® 213t 50 mM KClo] 3% R g58dloF
2 mimin® F&2 2 columne 83 HYSAIZY. Tld B
&S 150 mhe] F4508 W 3 FY SFgdoz 2
A b= Tl Fo] 3] AAHEE Tt X0 A%
d DAL 0500 mM NaCl £% 7818 2o) 2 m/min®] F
£02 F 600 ml TYEX BYSS ot oF Ao o)&-st
Ak

D. radiodurans RecA T} do| X 3H EEEL o} 350
mM P 8350 mM potassium phosphate; pH 7.5, 10%
glycerol, 0.1 mM EDTA, 1 mM DTT)o §48k1 U3 9=
£Aoll HP A Bio-Gel hydroxyapatite column (2.5x15 cm)l 7+
A&} 300 ml9] P (500 mM phosphate) =80z &7
0] RecA T2 85319t} 573 RecA Thijdo] ¥3hg
FHES Tol AZSEFLH20 mM Trs-HCL, pH 7.5, 10%
glycerol, 1 mM DTl 4% & &A%Y 70 -80°Col] B3t
3R} D. radiodurans RecA B AL Fr Ao T4
0.372 A280 mg/ml& ©]-&3JTHe).

ATPase #ME4

RecA Tldo] o3t ATP 7[E-3ll= W e Wil o3 #
AEATHE). Bt ¥H8-E 37°CIA FAH AT, ATP 7|53
o e J44E B4 FuAAR 848 E S AN,
ATP 7}i-3|2 A§A¥ ADPE pyruvate kinaseol] 2)3] ADPS}
phosphoenolpyruvates= pyravate® JEED, TA]  lactate
dehydrogenasedl] 23} pyruvate®} NADHE lactateS YA},
NADH= NAD'E FgHct. o] A vkgollx AHE ADP &
2 NADH| &% 111 AHBIH] BAo]=Z 2 NADHO| %
A%k AP FPEHATH NADHS §3% 542 32
ZEA 7 QAW A7 F-2E Shimadzu E23F5A)
= A3 eH WSERELS 25 mM Tris-acetate (pH 7.5), 1
mM DTT, 5% glycerol, 3 mM potassium glutamate®} 10 mM
magnesium acetateS X351 RecA T2, DNASH ATP E-&
FEUSE = Fre Zizte] 20 FASIH pHF Hahs

iy o r
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ZANME ¢F499 ¥ 25 mMZ Sk ATP A4
system= 3 mM phosphoenolpyruvate, pyruvate kinase (10 U/
ml), @ 3 mM potassium glutamateE TAH Q2 H, coupling
systeme 2 mM NADH$} lactate dehydrogenase (10 UmhZE 3
7} 2Tk, Nucleotide cofactor®. dATP7} AMS-E 7-9- dATP A}
A & coupling system®] FE+i pyruvate kinase (25 U/ml),
lactate dehydrogenase (60 U/mE Z7}3le] A28t} ATP
7R = %9 NADHY ZAa®o s Z3sigon,
NADH®] A% NADH®| 380 nmol| A9 &3% A 1,210
M/emg o]-85}e Abatdtt.

y<NU B k-
Deinococcus radiodurans RecA THUZE 9| ATPase £ 84

2|7}=t DNA-2|ZEA (d)ATPase &4

Deinococcus  radiodurans RecA T ZE2] DNA  strand
exchange ¥F3- 27004 (DATP 7HrEsls HF o2 DNAY
oj&H ol (MATP 7hridle] E4dF(active species)e RecA
Y Ec]EZ DNA-2IEA (DATPY 71584 E% RecA T
o] DNAYS] 13t & RecA-DNA E3HE9] A9 H A
#H glong w2 JEIEEE 483 DNA cofactors
RecA T gae] 8%y} wof Bt o 4% 284S & 4 9
g AJEATHT). M2 e Zo]2] ssDNASH 971742 o]
AX EHE B4 931 8] 7149 DNA cofactorS: ARR
3le] ATP (or dATP) 7}5-E-31uk3-S =330 poly(dA),
poly(dT), polydG) Z poly(dC) T2 ¥4 DNAZS AM&3ho
ATPase (dATPase) &A1& 43 AEE Fig. 19 YehlSidh
EE Z70A Dr RecA T Z-2 JATPS ATPET} U @] &
33132 2E DNA cofactorste] 23l A pH 7.0-8.0014 7}
& AN yhEo] dojitom, poly(dT)2He] RecA E3A7}F 7t
A W] 233IATE poly(dTYE DNA cofactor® AFEE191S ol
dATP 7FrEse] A3 pHE 7.59 8.0 Alo]H.o ), ATPS] 71
e W2 999 pHAX EASHA 20 uM/min =2 Yo
%o}, poly(dC)S DNA cofactor® AFE3FI-S W dATP & ATP
o] 71ESie pH 70004 HAiE=E Jelion pHr) 718
W oha At 24848 BT poly(dA)ol 233 Dr RecA
YeWEE 10 uM/min $EE ATPE 7155818t S4 pHoll
A9 &%) 7Pt 329 pHYd el whet of7ke] At o
oyttt o|#& pH profiled natural 271 DNA (fX1749] 3+
g 2715 DNA & M13mpse] £3 279 DNA)E DNA
cofactor® A&-319-& W ok 9313] & oz veptthe).
X174 8% 2|7} DNAE AME3I3LS W, dATPS) 713l
pH 6.0 9.09] HejoA thd dA3 S22 Jojom FHF
pHe 6.07} 7.5 Alo]lHor, ¥HH ATP 7lE3= pH 6.0914]
&g veplen pHrt $718E 7H4AER.2H, pH 8.0
o ddME FA AT TE Bt

@7IEA] zelo g Ade FIrdez FAH
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Fig. 1. Effect of homopolymeric DNA cofactor on the hydrolysis of
(d)ATP by the Dr RecA protein at various pHs. Reactions were
carried out as described in Materials and Methods, and reaction
mixtures contained 5 mM ssDNA, 2.5 UM Dr RecA protein, and a 2
mM concentration of either ATP or dATP. Reaction with poly dT and
ATP ( (1), reaction with poly dT and dJATP ( lll ), reaction with poly
dC and ATP ( 2 ), reaction with poly dC and dATP ( A ), reaction with
poly dA and ATP ( O ), reaction with poly dA and dATP ( @).

homopolymer”} FH 22 ]3] homopolymer DNA cofactor
Hr} o Bo| (d)ATPaseBS EX3IATE ©]132 Dr RecA &
WAo) 24 pHAA poly(dT)>poly(dC)>poly(dA)d] =2 1%}
=71 B4 AgRths A& 1F oz Akkske Aol o] |
42 E. coli RecA D29 9)71=t DNAY 3H=7} poly(dT),
natural DNAZ) M13mp8 DNA, poly(dC), poly(da)®] 2.2 2
ke A FAK Ao wEgol RecA TF 9 ¥
Q1 gukAdzt Ax1Ft). oJ Zole] DNA oligo-nucleotide®
A¥3led (d)ATPase B4& &3l 4 Z4ol9] DNA cofactor
E AT (dD)3, (@6, [dM12, [dT)30, B dNe0s: A3t
o o]Z& DNA cofactor2 Dr RecA T#29] DNA-9JE4
ATPase 845 S35tk HlIA AHE& Poly (dT)E Ha 2ol
7} 600 FEHLEIER S4EII 4 pH 52 pH 80 )%
AME (dT)60S ALstns ATP 7H5-2371 2417 S9t]
ol 2AE A ¢9kar, pH 6.5904] (dT)60-dependent ATP
7WEREEEE 12 uM/min®- 2 S FHATHAT 1|#|A]). DNA
cofactor=2] @T)302] 7-9- pH 6.0014] ATP 7I-E37F 06
mM/mind =2 A9 573 P58l vehkdth ol 2l
60 nucleotides 2T} 2 oligonucleotideS-2 Dr RecA protein®]
DNA-2]&A ATPase2] 848 238)=0 poor cofactorZ 2-&-
3= Aoz dAgE)

DNA-2|Z4 ATPase M0 O|X| = Y(salt)2| HE
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D. radioduranse 0124 WRALA, UV ZA} & Asix|dl] o8}
DNA &/l ull-¢- 23t AL vepd ® olJet Az
(dessication)ol| = A3 AF4)S Hof of-$ AR3 TP
ABEZ & rh12). ol21F EAL WAHE AE o] B4 o)
M= Alzdlo] & ZAFsA 2HHE AL Jujsinz oy &
79 F(salyE7aolA2] Dr RecA T2 9]7}5k DNA-2J&EA]
29 £ 54 971499 DNAY 2F3kE vulde
DNAS} Tl o] Ahaatgo] Gadollr vlE4 2343 A5ahs
°] DNA Zgdl9] 71N Sol A=) P S AAslng Sa
g ol2d%, &84 4ERE ol a5t ek, Dr
RecA THEXE F7IMEd HlSo|Fo g A sl vhlge
ol&Z%o] a3 Z43A Frh RecA THAL DNAY
sugar-phosphate backbone®]| ©|2ZAgto 2 A Lsimz A|lA
d9 9 872 RecA GNA9 TAo 2 JFL vA} 51F
T2 Z(25 mM Trs acetate; pH 7.5, 2 mM ATP, 5 mM
DNA, 2.5 mM Dr RecA @A)l poly(dT)-&&4 ATP 71¢
EIEEE 19 uM/minE ZAFEYL 0.1 M K-glutamate®] 2
o] AJ7kd ZANME 233 uM/minE 24% Z7)3lgom M7}
HE K-glutamate?] F57} F7}13)] wlet ATP 71isise e
3718 02 M9 557} A7HE ZA0ME 9715 DNA-9)
&4 ATP 7RG} 28 Ao 7 2rletArhFg. 2). o)
F3E2| DNA A% gas) vpx7kA 2 Dr RecA Tldo] 2]
& 91715 DNA-SIEA] ATP 71rEsS® o] 8730 J3
< Wen 02 M KCiol A7bEw 20%2] A& o] Vel
o A7kEE K9] w50 Z01eh U %S Al A4t o
oo, 04 M KCle] EA3FE ATP 71=E-a)8430] 50% 7+
2HATh 02 M NaClo]l #7189 A4 E dx@de) no}
B0)(40-50%) LoIgTHAZ vlAA). o) AL oyt
DNA-9|EA ATP 7R3l B4Jo] %ol (cation) FTol| that
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Fig. 2. Effect of K-glutamate on ssDNA-dependent ATP hydrolysis
by Dr RecA protein. ATP hydrolysis reactions were performed at pH
7.5 in the presence of 2.5 UM RecA protein, 5 pM ssDNA, 2 mM
ATP, and the indicated concentrations of K-glutamate poly (dT)-

dependent reaction ([]) and $X174 ssDNA-dependent reaction ( A ).

Deinococcus radiodurans RecA TR} 271 DNASK] A5 2RE- 253

O 938 BoF= Aot} Keacetate 4] Dr RecA &Y
Ae] 91712 DNA-dependent ATP 71rE-81E RS a79=
Bk ZleRs] 840 03 M 557 EAEe s g40]
90% ol FAEALY 04 M K-acetate”} 3R 20%2] &
Aol ZFAsIgt. ANtE o2 Koacetates 22 ¥E9] KCRTH
24 e Axe g4 d4s EYh 97l DNA-9EA
ATP 7}553) 5H3~2 acetate -EYHTH= glutamate 8-l &
#HHo 2 Joju= AL HAF . K-glutamates 0.3 M9} &
T 7M1= 971 DNA-9E4 ATP 715838 844 238 =
289 tHFg. 3). KCl 3-& K-acetate’} A ©] RecA T3
o 213l 9]7}=t DNA-9JEA ATP 7Iialle 49 S50l we)
Y % Fxg A WOy K-glutamate’t EA|EHH o] e
S BEEA et oA vk Al2HoA o] 24 7] (jonic
strength)7} 21752 22 DNA-9JEA] ATP 715=R28uhgol A3k
n)X]A] Fethe 3g 7Rt} K-glutamate?} £715 DNA-2)
T4 ATP 728l E £ZA171H, ATPase 843 1 Aol FeF
€ FAY 52 Dr RecA T2 2J7}=t DNA bindingS ¢t
AFANAY 27 Ao 34 5 ok

RecA proteinzt 2| 715t DNASIQ| A SXIE B4

Gel mobility shift &4

Dr RecA ©Z 2] DNA-9JEA] ATP 71R3lle] £42, Dr
RecA @12 9] DNA A3 Y] T3 ATPase S4lo) &
A0 Aol Adtol=z AR DNAY AF L AAE
Ju)dhs AL OB RecA TR ] DNAYYQ 252 2
32 E4317] 9130 Dr RecA @83t 9f7}= DNAS &3}
o 2 AFAE optEE AR A7) 4Estd A 9ubd
DNAS}H #2]3t31th Dr RecA T A3} H3et 97t DNAE

140
o)
2 120 o
A H
z 100 A a5
.E 80 & =
[ ]
| g A
g A
=40
=
§ 20
O 1.
0 0.2 0.4 0.6
[Salt] M

Fig. 3. Effect of salt on ssDNA-dependent ATP hydrolysis by Dr
RecA protein. ATP hydrolysis reactions were performed at pH 7.5 in
the presence of 2.5 UM RecA protein, 5 uM ¢$X174 ssDNA, 2 mM
ATP, and the indicated concentrations of salt; K-glutamate (O), K-acetate
(W) and KC1 (L),
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Fig. 4. Effect of pH on RecA protein binding to $X174 ssDNA.
Reaction mixture contained 25 mM buffer, 5 uM ¢$X174 circular
ssDNA, 2.5 uM Dr RecA protein, 2 mM ATP and ATP regenerating
system. Lane 1, free ssDNA; 2, pH 6.0; 3, pH 6.5; 4, pH 7.0; 5, pH
7.5,6,pH8.1;7, pH 8.5; 8, pH 9.0.

A719%F Al ols&=rt A 2 91715 DNA B} A3
8] o]F3HA Hol 1 A% JRE BAY 4 UA "t ATPS}
ATP A 2" o] § EAlSHE W2 H00A pHE Ze)sie]
Dr RecA T A7 97} DNASKS] A3He B8l tHFig. 4).
Dr RecA ©E-L pH 6.0014 )& 02 RecA Tl d-2]7}et
DNA E3H47} o A Yehgon), Be M9 pHpH 6.0-
9.0°14 2171t DNASL A3 4= gl Aoz byt &7}
Y DNA-9|E£A4 ATP 7}5E3E Dr RecA TA9] 97}t
DNA 23& £431%E W pH 6.0914 7F¢ =& ATP 7}55
3 =7t vebstst pHyE A U1l wlet ATP Rt
A Aashe FEe 1Y Re6), 9719 DNA 2 ARR
Th= ATPase 4 71 A7} pHoll w18 JFE e Ao 2 3
g},

RecA EHHZE T} etheno-2| 715t DNA R} M S ANE A

RecA Tl do] fofdl= Whg-9] FA4EL nucleoprotein L&}
HE= JepiE9] ¢}l RecA ©d 2] DNAY et 313}
E we 583 48%E Ik RecA B2 DNA 2FS A
FHoE EX317] 8 etheno DNAE AZ3HAT}. Menetski
and Kowalczykowski (9)°] WO 2 &X 174 (T M13mpl8)
DNAE 20 mM Acetate 458 H(pH 5.5)914 chloroacetalde-
hyde$} ¥E-3-AJ7] TR &£-9] chloroacetaldehydeS | A317] <
3] 10 mM Tris-HCl (pH 7.5)9] FE3] T43 3 d7]-Hdg
etheno DNAE ethanols 713l HAAA 23190} Etheno
DNAE excitation 3% 305 nm, emission ¢ 410 nmo|A] &
B ST 4 Utk RecA nucleoprotein EPAEA DNAE
A FH Rt dolrt 71 Jel = A3 RecA TR o] A
S DNAE °F 30% Zo)7} Soluvi] Ho|, gl de] A sl
%2 2H 9] DNASH Zol7} Bold AEldXE o] o)
RecA D@8 20] etheno DNAY A3} etheno DNAE Zo|7}
oV Ho] 357} Z71Ee Wste 293t} o] AL o)le
3t D. radiodurans RecA T3 2] DNA BF A== =45}
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Fig. 5. Effect of Mg?* concentration on Dr RecA binding to ssDNA.
Reaction mixture contained 25 mM Tris-acetate (pH 7.5), 1 mM DTT,
5% glycerol, 3 UM potassium glutamate, S uM ¢$X174 etheno-
ssDNA, 2.5 mM Dr RecA protein, 2 mM ATP and ATP regenerating
system and the indicated concentration of Mg?*.

Relative F.I.
[45]

0 0.5 1 15 2 25
[DrRecA] upM

Fig. 6. Effect of Dr RecA protein concentration on the ssDNA

binding. Reaction mixture contained 25 mM Tris-acetate (pH 7.5), 1

mM DTT, 5% glycerol, 3 mM potassium glutamate, 5 M ¢X174

etheno-ssDNA, 10 mM magnesium acetate, 2 mM ATP and ATP

regenerating system and the indicated concentration of Dr RecA protein.

o RecA T Al2zwlol] P 3 o 712 = 22ld gk
A4S A=3A pH 75904 Mg 558 93 Dr RecA
A2 uM)] 5 uM etheno-2J71H DNAIS] AgHS EAls)
R o Mg»o] g1 o= €J71= DNACY] Zdo) 23 §
I Ztade] #AE A ta, 2 mMET B R AE
Mg>o| F7gel wel DNA Al 23 d3=r}t Skt
(Fig. 5). 2 mMET} 52 FToXe Mgo] $713k et o
old F7FHA i 2 A4S Bk 919 4PN 2 mM
o)4e] Mg*o] & & wj ATP 52 JATPS] EA|ojio] BA
flol 22 ZHE #FT 5 AU AL Dr RecA T
etheno-2]171s DNAGI 2] ZA¥e wa] dojum, ATP (F&
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dATPYE o= X g=the 718 vehdt) AT Mg
etheno-2]71=t DNAS9] A B4doz Hast AL o]
th pH 7.5, Mg* F% 5 mMo|lA] Dr RecA @A &

3t
=3
238l etheno-2]7F DNA (5 uMyello] 23S B89 o)

tlo

%
S7F8h= Dr RecA ©#2E 713l w2l 3== F718H3
I, 2 mM oPdeME | o]t FrtdMe] glo] ElE U
(Fig. 6). ©|AL ¥ & Dr RecA B ES sl e QA%
9] Dr RecA @ Zo] 97l DNAG] ZAEStar &2 Dr
RecA THlA-e DNAS] 2§ 7917} o|w] Es}x|o] DNA 2%
g = ¢IAl I} Dr RecA WAL etheno-2) 715 DNAY )
A3 A5oA EL3EE FERY B8 FEAAME Dr RecA &
A e] ool BBl FIelRE o B9 7)&7)et E5 ] o]
o olde] T/ A S 99 A (asymptote) 49| Dr
RecA T A 9] F%7} 1.7 uMO]E2 DNA Aol A% §-
A Z71E 3 wEEEERE AL 4 ok o] AL e Dr
RecA T A TEEA (monomer)”} 21715 DNAY] 2gE wj<
3 (stoichiometry)7} 30]2= -2 ojw]3it}
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ABSTRACT : Characterization of Single Stranded DNA-Dependent ATPase Activities of Deinococcus

radiodurans RecA Protein

Jong-Il1 Kim (Department of Food and Microbial Technology, Seoul Women's University,

Seoul 139-774, Korea)

The RecA protein of Deinococcus radiodurans is essential for the extreme radiation resistance of this organism.
The central steps involved in recombinational DNA repair require DNA-dependent ATP hydrolysis by recA
protein. Key feature of RecA protein-mediated activities is the interactions with ssDNA and dsDNA. The
ssDNA is the site where RecA protein filament formation nucleates and where initiation of DNA strand
exchange takes place. The effect of sequence heterogeneity of ssDNA was examined in this experiment. The
rate of homopolymeric synthetic ssDNA-dependent ATP hydrolysis was constant or nearly so over a broader
range of pHs. For poly(dT)-dependent ATP or dATP hydrolysis, rates were generally faster, with a broader opti-
mum between pH 7.0 and 8.0. Activities of RecA protein were affected by the ionic environment. The ATPase
activity was shown to have different sensitivity to anionic species. The presence of glutamate seemed to stim-
ulate the hydrolytic activity. Dr RecA protein was shown to require Mg”* ion greater than 2 mM for binding to
etheno ssDNA and the binding stoichiometry of 3 nucleotide for RecA protein monomer.



