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Table 1 Information about the strains and plasmids ( Ommol/L )
. 4 used in this paper 15 ﬁ*ﬁ%ﬁﬁg E"”‘@E
tranins and L f
piasmids Description Reference PCR DNA
D Radiodurans ATCC13939 6] DRB0099 P1: 5-CTCTACTCTAC-
TBK11 As R1 but Adrb0099 This study GCAGCAGTGATCC-3' P2: 5'-GTTCCAGATA-
RecAl, endAl, gyrAd96, GTCGGCGGTGTC-3" PCR 94 1 min;
thi-1, hsdR17, supE44, TaKaRa .
E.Coli IM109  reldl, A (lac-proAB)/F,  Dalian, China 55 ,50s;72 , 2 min. 40 PCR
[traD36, proAB’, lac 19, ( , ) pMD19-T pTB pTB
lacZ AMI5]
PMD19-T E.coli IM109 Aor51 H
Vector TaRpRe
Apa 1 pRADK , PCR
PRADK (7]
) GroEL Kana P3 5'-
pTBK This study
) ACAGACAGCGCTTAGAAAAACTCATC-
PTBK This study
GAGCATCAAATG- 3’ ( Aor 51 H )
1.1.2 LP UV P4: 5'-TTCTAGGGGCCCCGCCAAGCTCGCGA-
_3! W
lamp (15 W; Philip) 254nm T4 DNA  OGCC-3'( Apa )e PCRJ ¥ ZAF
dor51 H Apa 4 94 | 1min; 55 ,50sec; 72 , 1.5 min. 40 cy-
TAKARA DNA cles PCR Aor51 H Apa
Taq DNA dNTP Kana
IPTG DNA ladder pTB E.coli IM109
TIANGEN >
Aor51 H Apa
1.2 HEENE DNA
, TGY 1.6 MiESTEkKEEL
30 ODg=1.0 , 50pL TGY , 30
500 mL TGY 30 ODg00=0.8 30
oh 1 mmol/L CaCl, 500 uL
3, 30 mmol/L CaCl, TGY 30
13 %4METREALE 90 min 5 uk
25¢m 35~40min 5 mL TGY, 30
TGY 30 18~20h 100uL 30mg/mL
ODgoy=0.5 20 mmol/L Kanamycin TGY 30 36h
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P1 P2 DNA >
PCR PCR Aor51H Apa ’
DRB0099 ( 3 2h ,RI
119769 AGCCGGTGGAGCCGAACGGTCTGAAGCGCCAGGAGCAGTCATGAACCGCA 119720
119719 AAAACCGTACCGAACAGGCCCAGGACACGCTGAACATCCTCCGCACGGGC 119670
119669 CAGTCCGTCACCGGGTCGGGTCCGGTGAGGTTGCCGGGTCTCGCGGCAAT 119620
119619 GCGGCAAGGCACGCGGCTGTTCACGCCGGAGCAGGGAGAAGACCTACGAG 119570
119569 AAGCCTTACGCCGTCGCCGGGGCAGCTTTCAGACGACCTGTGAGGTCACG 119520
119519 TCTGAGACGACGTTTGCGGCGGCGCGTCGCCTGCGTGAAAAGGCGTCAGC 119470
119469 ACTCGCAGCGCTCAACTTCGCCTCGGCCAAAAACCCCGGTGGCGGTTTTC 119420 Aor 51 H 1
119419 TGGGCGGCGCGCAGGCCCAGGAAGAAGACCTGTGCCGTGGCAGTGGGCTC 119370
119369 TATTTCAGTCTGACCTCACCCCAGGCCGAGCCTTACTACGCGGTCAACCG 119320
119319 CCAGTCCCACTCGGCGCTCTATACCGACCACCTCATTTACAGCCCGCAGG 119270
119269 TCCCCATTTTCCGGGATGACGCGGGGCAACTGTTGCCCGCGCCGGTGCCG 119220
119219 GTGAACATTATCACCGCGCCGGCCCCGAACGCTGGAGCAGTGGCCCAGAG 119170
119169 CCGTCCTGAGCAACTGCCGCAGGTGCTGCCGACACTGCGGGAACGGGCCC 119120 APa |
119119 GGCGGGTTCTGGGCGTCGCCGCCTGGATGGAGCAGACGCATCTGGTGCTG 119070
119069  GGAGCGTGGGGCTGCGGCGTGTTCCGCAACGACCCGGCGGGCGTGGCACG 119020
119019 CACCTTCCGCGAGCTGCTGGAAGGGGAAGCCCAGGGCGCTTTTGAGCACG 118970
118969 TTACTTTCGCCGTCCTCGACAATCATCCTCAGCACCCGACGCTCGGCGCG 118920
118919 TTTCGTCGCGAGCTGGAGTCCTTATGTCTGCCCTCATCTACCTCCTGACG 118870
Bl 1 TiEstEkEERE drb0099 #9E F 455
Fig.1 The genome sequence of drb0099. The starting codon and the stopping codon were shown with grey characters. The enzyme sites
were shown with underlines. The numbers showed the gene’s position in Deinococcus radiodurans R1 plasmid MP1 (Accession number:
AE001826).
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Fig. 2 Construction and identification of the mutant 4drb0099. (A) Identification of drb0099 deletion by PCR analysis. M was the DNA
ladder. MT was the digested result of the mutant 4drb0099. WT referred to the digested result of the wild type Deinococcus radiodurans R1.
(B) the framework of the mutant construction.
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Fig. 3 Growth of wild-type D. radiodurans R1 compared to mu- -6 L

tant (Adrb0099) strains under normal condition. R1 was the wild
type. RVNV was D. radiodurans R1 transformed with net vector. M
referred to the mutant (4 drb0099)
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Fig. 4 Phenotypic characterization of Adrb0099 mutant with UV
radiation. R1 was the wild type. RINV was D. radiodurans R1
transformed with net vector. M referred to the mutant ( 4drb0099)
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Fig. 5 Phenotypic characterization of Adrb0099 mutant with H,O,
treatment. R1 was the wild type. RVNV was D. radiodurans R1 trans-
formed with net vector. M referred to the mutant ( 4drb0099)
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Construction of the gene drb0099 deleted mutant and adversity analysis in
the extremely radioresistant bacterium Deinococcus radiodurans

Shenghe Chang', Haiyan Shu”, Huiming Lu’, Yuejin Hua’, Zongwei Li ', Shuangqi Tian ',
Yanping Wang ', Linhai Chen ', Zhongfang Tan !, Guangyong Qin'
(‘Ion Beam Bio-engineering Lab, School of Physics, Zhengzhou University, Zhengzhou 450052, China)

(The Department of Biology, Zhengzhou University, Zhengzhou 450001, China )
(Institute of Nuclear-Agricultural Science, Zhejiang University, Hangzbou 310029, China)

Abstract: Deinococcus radiodurans R1 has extraordinary resistance to radiation. DRB0099 might play an im-
portant role in protecting the bacterium against radiation. To verify the inference, we deleted drb0099 and con-
structed the mutant. Comparing with the wild type, the mutant grew more slowly in the beginning cultivation stage
(0~16 h) under normal conditions. After being cultivated for 16 h, the mutant grew faster than the wild type. The
biomass concentration of the wild type was always higher than that of the mutant. The mutant cell’s fission during
the growing phase might be blocked. When treated with UV, although Deinococcus radiodurans R1 cultures’ sur-
vival fraction was lower with UV treatment time increased, the survival fraction was much higher than that of 4
drb0099. The wild type could repair DNA double strands breaks better than the mutant. The gene drb0099 might
directly relate with the DNA repair system. The mutant was more sensitive to H,O, than the wild type. The wild
type could better protect protein and DNA against reactive oxygen species (ROS) or in DNA repair. When treated
with low concentration of H,0,, although the survival fraction of both R1 and the mutant decreased, the difference
was small. However, with the concentration of H,O, increased, the difference value increased. The mutant without
drb0099 was more easily injured than the wild type with ROS increased. Under UV or H,0, treatment, DRB0099

could protect protein and DNA from oxidation.

Keywords: Deinococcus radiodurans R1; drb0099; mutant
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