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Replication fork progression can be blocked easily by DNA damage. Damaged DNA repair and the
subsequent restart of the stalled or collapsed replication forks are critical for cell survival. The PriA- LB

dependent pathway is the major replication restart mechanism in bacteria. To understand the roles of a
priA-like gene (Dr2606) in Deinococcus radiodurans and DNA repair,a Dr2606 null mutant was
constructed by replacing Dr2606 open reading frame with a kanamycin-resistance gene and treated the
Dr2606 mutant with UV and mitomycin C (MMC), and the DNA transformation efficiency of the Dr2606
mutant was also tested. Successively, the Dr2606 mutant showed a delayed growth and a dramatic
decrease of cell viability. Unexpectedly, the DNA repair capability of D. radiodurans was not impaired by
the inactivation of Dr2606. However, the DNA transformation efficiency was largely compromised in the
mutant. These results indicate that the priA-like gene (Dr2606) is dispensable for stalled DNA replication
forks restart in D. radiodurans and origin-independent replication restart in D. radiodurans may be
different from other bacteria.

Keywords: priA Deinococcus radioduans DNA repair DNA transformation efficiency
Wedi H 3 2011-01-25 15 18] H 3] 2011-02-24 W 2% Ji & Aii H 1

DOI:

FIH -

& %¢863" 1l H (2007AA021305), [E 5% H 4k Rl 255 4 5 4% Bh I H (30830006), 8T 24 G il Bl-B F K+ 10
(2009ZXJ09001-034), LK =4 fh P & B K L i H (20092X08009-075B), ARV HBAT Mk % I
(200803034)

AR % 1 EEHE(1959-), 5 MRV 4B M-t Bt 2 S0, BF 5077 16 U DNAB 55 159 T4 Tel:0571-
86971703;

EZ R £ & (1986-), 2, WiVl M Al -H i 9T AR F 50 77 [ U DNAB G IE E . Tel:0571-86971251 ;E-
mail:shmily_wangyuan@163.com

{F # Email: yjhua@zju.edu.cn

225 3CHK -



[1] Masai H, Tanaka T, Kohda D.Stalled replication forks: making ends meet for recognition and
stabilization [J] .Bioessays,2010,32(8):687-697

[2] Gabbai CB, Marians K J.Recruitment to stalled replication forks of the PriA DNA helicase and
replisome-loading activities is essential for survival [J] .DNA Repair (Amst),2010,9(3):202-209

[3] Nurse P, Liu J, Marians KJ.Two modes of PriA binding to DNA [J] .J Biol Chem,1999,274(35):25026-
25032

[4] McGlynn P, Al-Deib A A, Liu J, et al.The DNA replication protein PriA and the recombination protein
RecG bind D-loops [J] .J Mol Biol,1997,270(2):212-221

[5] Heller R C, Marians K J.Non-replicative helicases at the replication fork [J] .DNA Repair
(Amst),2007,6(7):945-952

[6] Lopper M, Boonsombat R, Sandler S J, et al.A hand-off mechanism for primosome assembly in
replication restart [J] .Mol Cell,2007,26(6):781-793

[7] Xu L, Marians K J.PriA mediates DNA replication pathway choice at recombination intermediates
[J] .Mol Cell,2003,11(3):817-826

[8] Kogoma T, Cadwell G W, Barnard K G, et al.The DNA replication priming protein, PriA, is required for
homologous recombination and double-strand break repair [J] .J Bacteriol,1996,178(5):1258-1264

[9] Kline K A, Seifert H S.Mutation of the priA gene of Neisseria gonorrhoeae affects DNA transformation
and DNA repair [J] .J Bacteriol,2005,187(15):5347-5355

[10] Polard P, Marsin S, McGovern S, et al.Restart of DNA replication in Gram-positive bacteria:
functional characterisation of the Bacillus subtilis PriA initiator [J] .Nucleic Acids Res,2002,30(7):1593-

1605

[11] Blasius M, Sommer S, Hubscher U.Deinococcus radiodurans: what belongs to the survival kit?
[J] .Crit Rev Biochem Mol Biol,2008,43(3):221-238

[12] Cox M M, Battista J R.Deinococcus radiodurans-the consummate survivor [J] .Nat Rev
Microbiol,2005,3(11):882-892

[13] Bentchikou E, Servant P, Coste G, et al.A major role of the RecFOR pathway in DNA double-strand-
break repair through ESDSA in Deinococcus radiodurans [J] .PLoS Genet,2010,6(1):e1000774

[14] Slade D, Lindner A B, Paul G, et al.Recombination and replication in DNA repair of heavily irradiated
Deinococcus radiodurans [J] .Cell,2009,136(6):1044-1055

[15] Zahradka K, Slade D, Bailone A, et al.Reassembly of shattered chromosomes in Deinococcus
radiodurans [J] .Nature,2006,443(7111):569-573

[16] Makarova K S, Aravind L, Wolf Y I, et al.Genome of the extremely radiation-resistant bacterium
Deinococcus radiodurans viewed from the perspective of comparative genomics [J] .Microbiol Mol Biol

Rev,2001,65(1):44-79

[17] Xu G, Wang L, Chen H, et al.RecO is essential for DNA damage repair in Deinococcus radiodurans
[J] .J Bacteriol,2008,190(7):2624-2628

[18] HEZEHE, T, TN 40, 260 06, T 0%, R, S50 4, T H e, T SR R 30 AN ()R ST BE R ) I i e R T 1)
SAR e G Ao [J] A%ARFH,2010,24(6):1166-1171.

[19] Hua X, Huang L, Tian B, et al.Involvement of recQ in the ultraviolet damage repair pathway in
Deinococcus radiodurans [J] .Mutat Res,2008,641(1-2):48-53

[20] Kim M, Wolff E, Huang T, et al.Developing a genetic system in Deinococcus radiodurans for
analyzing mutations [J] .Genetics,2004,166(2):661-668

[21] Earl A M, Mohundro M M, Mian | S, et al.The IrrE protein of Deinococcus radiodurans R1 is a novel
regulator of recA expression [J] .J Bacteriol,2002,184(22):6216-6224



[22] Sasaki K, Ose T, Okamoto N, et al.Structural basis of the 3'-end recognition of a leading strand in
stalled replication forks by PriA [J] .EMBO J,2007,26(10):2584-2593

[23] Ouzounis C A, Blencowe B J.Bacterial DNA replication initiation factor priA is related to proteins
belonging to the '‘DEAD-box* family [J] .Nucleic Acids Res,1991,19(24):6953

[24] Zavitz K H, Marians K J.ATPase-deficient mutants of the Escherichia coli DNA replication protein PriA
are capable of catalyzing the assembly of active primosomes [J] .J Biol Chem,1992,267(10):6933-6940

[25] Sandler S J, Samra H S, Clark A J.Differential suppression of priA2::kan phenotypes in Escherichia
coli K-12 by mutations in priA, lexA, and dnaC [J] .Genetics,1996,143(1):5-13

[26] fEFHE, H Te, HRRit. i At wy R Rl AL B R HLRIRT OBt [J] %A1k, 2010,24(6):1192-1197

[27] Grompone G, Sanchez N, Dusko Ehrlich S, et al.Requirement for RecFOR-mediated recombination in
priA mutant [J] .Molecular microbiology,2004,52(2):551-562

AT R AL S B

1. I, B A5 0k, AR IR HE SR 5 I SR 5 BR 1% (Deinococcus radiodurans) it BT M2 = 2 m [9]. Ak
24K, 2004,18(03): 221-224

2. fEZHE M Ju SRRk IER A A KR R E AL S VLEIT RO R [I]. Bk 2E I, 2010,24(6): 1192-1197

3. MEEEE F OB W e R OB S0 B W LT AERREE SRR IR R SR RS BR
1) H R 54 R 5 SRR 9T [9]. A% ARS4IR, 2010,24(6): 1166-1171

4. FWIBh, KRB, R, AEHLHE, TRAE, MR TR ST ER B Rs I SR AT T VE BT S [9]. R R R, 2011,25
(1): 53-56

5. WA R AR BN BROMGE  REE DY ; 20% 30 AR R S U S S SR A B AT SO R[] R
244, 2008,22(02): 196-199+187

6. HIT Rk, ek dk i 4R S IR T T 4 A B I A DNAR AR VE T [3]. #4243, 2004,18(05): 376-380

Copyright by %244



