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Analysis of roles of NurA and HerA in DNA repair in 7hermus thermophilus
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NurA and HerA are thought to be essential proteins for DNA end resection in archaeal homologous recombination
systems. Thermus thermophilus, an extremely thermophilic eubacterium, has proteins that exhibit significant
sequence similarity to archaeal NurA and HerA. To unveil the cellular function of NurA and HerA in 7.
thermophilus, 1 performed phenotypic analysis of disruptant mutants of nurd and herd with or without
DNA-damaging agents. The nurd and herA genes were not essential for survival, and their deletion had no effect
on cell growth and genome integrity. Unexpectedly, these disruptants of 7. thermophil/us showed increased
resistance to UV irradiation and mitomycin C treatment. Further, these disruptants and the wild type displayed
no difference in sensitivity to oxidative stress and a DNA replication inhibitor. 7. thermophilus NurA had
nuclease activity, and HerA had ATPase. The overexpression of loss—of-function mutants of nurd and herAd in
the respective disruptants showed no complementation, suggesting their enzymatic activities were involved
in the UV sensitivity. In addition, 7. thermophilus NurA and HerA interacted with each other 7n vitro and
in vivo, forming a complex with 2:6 stoichiometry. These results suggest that the NurA-HerA complex has a
similar architecture to archaeal counterparts, but that it impairs, rather than promotes, the repair of
photoproducts and DNA crosslinks in 7. thermophilus cells. This cellular function is distinctly different

from that of archaeal NurA and HerA.
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BHEMEICEET 2 EMERX 7 L7 —F NurA &~U 71— HerA ORSREMMT 21T > CTE 7=, in vitro ODFERFR
WZBWT, NurA DX 7 L7 —BiEMES L HerA O ATP 7 —VBIEMEAMGE L 7=/ 5. DNARGEE ~D B 5.2 E &
NWARERERNE LN, — . in vivo DEBRRIZBWT nurd BIEF & herd ETF DRGERE % IV CRIAN O RERE
RN AT o712 & 2 A, BGTREEIL, EADEERL TS X3 REAF /7 & DNA B ORISR 2 23R T, Bk e K&
TREWT e o 728, DNA HBIEE b 72 & T ERAMRIC T L CHBRERIMMEE R Lz, X512 DNA O4EZ 5| &l 2§
mitomycin C |ZxF LT HAEEMKDIZ S BEWIMMEE R Lz, T HORBRANL, ERD DNA B REER O KA DNA
BEFERICK L CTREZMEZ R T O LR TH DL, DF D, NurA & HerA 1%, DNA HEHEHE ZEET 20T, W
IEEREMHT 20O LIICAZ S, S0, EEOBEBLBTE2E LT invivo TOEBRIZE D, NurA & HerA
DBEFID DNA HEHEEREIZED LS IZBbo T A NbHALNIC Lz, 2 b DI RIL, EROIEMIZES LTT
TBHAOFRETHY, DNA BEBEROMTHEAEE 2D ECTHELRMRA 25X 28X/ HDILOTHDE, ZOREEE L
WIZFR ST EBREMERICEE SN TEY . TOREREESBO LTINS,
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