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Fig.1 Survival curves of strain Bacillus sp. T61 after y-ray
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Fig.2 Protein profile of Bacillus sp. T61 cells before (a) and
after (b) irradiation
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R y-STEENE T Tel ZRE H R KT REERE

Table 1 Functional annotation of the cellular proteins changed in Bacillus sp. T61 after y-ray irradiation

Tk TR TIRe R Gi 5 AGAERL a
Function Spot Annotation GI No. Fold change a
No. ( Xxs )
EEIAZAINN T, Information storage and processing
BV, AHE AR RAN 8101  IZWEMRFRIEIAE T 294500908  2.1+0.2
VIR Ribosome recycling factor
Translation, ribosomal struc- 2603 FHFLEH A T Tu 295702348 03+0.1
ture and biogenesis Translation elongation factor Tu
LS 1103 HERIEHE T GreA 294501340  3.1+03
Transcription Transcription elongation factor GreA
ML FERZ S Cellular processes and signaling
BRI, B 2105 Hidkd S 294501531  4.6+0.2
5, A Thiol peroxidase
Posttranslational modifica- 1201 Y E AL JE 294498101 2.1+£0.2
tion, protein turnover, chap- Alkyl hydroperoxide reductase
erones 6101 ZRIMEISEIN S AR oR A 2 2 294501125 32402
Peptidyl-prolyl cis-trans isomerase,
cyclophilin-type
1802 kKT 295706777  0.5+0.1
Trigger factor
8903  ATP-#k#fiH Clp S E M ClpC 294496954  0.5+0.1
ATP-dependent Clp protease, ClpC
i Metabolism
RE B AL BRI 8802  FRIAMIMENG, WEREAILE 295706808  5.1+0.1
Energy production Succinate dehydrogenase, flavoprotein subunit
and conversion 2308 FE-fiiL R AR 384048501  6.1+0.2
Aldo/keto reductase family
5406 PE-FAIE SRR SRS IE SR 295703177 2.6 £0.4
Aldo/keto reductase family oxidoreductase
3202 EEEEEEE R IRE A 295703427 22402
Nitroreductase family protein
7401 L-FLERMARE 295702685  23+0.2
L-lactate dehydrogenase
3503  NADH-{K#fiff) T Bt A0 A 295707006  2.1+0.2
NADH-dependent butanol dehydrogenase A
3801 1-PEE s IbK-5- PR TR TS It 20 1 294500568 20+0.1
1-pyrroline-5-carboxylate dehydrogenase 1
4805 PAMHER M ANE SR E3 295703465 0.4 +0.1
Pyruvate dehydrogenase complex E3
8503 MR EMEE A& El 295703462 0.5+0.1
Pyruvate dehydrogenase complex E1
B & s A 1308 BERRPINE ST HIRE 295707111  2.5+0.2
Carbohydrate transport Triosephosphate isomerase
and metabolism 3301 LBE-1,6- R RRIE 46 294501887  2.1+0.1
Fructose-1,6-bisphosphate aldolase
4601 BERRH IR 294501762 0.6+0.1
Phosphoglycerate kinase
BB LIS R 7607 ZZFBRFE TP IEELALNG 294501872  4.6+0.2
Amino acid transport Serine hydroxymethyltransferase
and metabolism 8601 LR HIE LR 294501872 22402
Serine hydroxymethyltransferase
2501 JkEET 295706516  2.0+0.1
Peptidase T
4601 EIEJKE 2 294499610  0.6+0.1
Aminopeptidase 2
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Thie %5 TheH R Gi %5 i .
Function Spot Annotation GI No. Fold change *
No. (X£s)
TLBR B A 2302 WAERAHE I H 2K 1 294497098 4.7+0.2
Nucleotide transport Phosphoribosylformylglycinamidine synthase I
and metabolism 5203 R IR 294497006 32102
Adenylate kinase
2203 HHREN 294500988 2.2+0.2
Guanylate kinase
4201 HEREN 294500988  2.1+0.1
Guanylate kinase
s A 8203 HUWEK-8X HIHEAZ (LG CbiC 295704723 2.7+0.2
Coenzyme transport Precorrin-8X methylmutase CbiC
and metabolism
[l B AN 8504  4-FRL-3-HTL-2-00-1-5E- AR G 384044890  0.5+0.1
Lipid transport and metabo- 4-hydroxy-3-methylbut-2-en-1-yl diphosphate
lism synthase
2203 REELEIR G 294497996  2.2+0.2
PHA synthase
TNk Fean A 3202 EEAAEACEE 295706606  2.2+0.2
Inorganic ion transport Superoxide dismutase (Mn)
and metabolism 8806  WHRFRILAEF(NADPH)IMA RZEA, p 45 295705236 0.3 +0.1
Sulfite reductase (NADPH) hemoprotein,
B-component
KEFEN  Poorly characterized
IREARH 6101 YrhD fEHA 384044411  32+0.2
Function unknown YrhD-like protein

VE: a B FEIRAE/XTEE . Note: fold of change: irradiated group /control.

3 y-SEERIE RIA BRI KA R ETBORED
AR (a); WG O); WA HEH M 1201, 2105, 2308, 3202, 5406
Fig.3 Zoomed view of antioxidation enzymes enhanced by y-ray irradiation
(a) non-irradiated; (b) irradiated; from left to right: Spot 1201, 2105, 2308, 3202 and 5406
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M8 2302) 228 IR ¥ I FERERE (R E R 7607
8601). HIMMR-8X LA M (ZRH A 8203). i
IR A (2R 1 A 5203119 F7 IR A ( 25 14 A5 2203
A 4201). Hrb ez G IR P IR S IR

SR EAWAA, HorEME, HEEHEIRE
Ak, BN AR I R T RE R AR T B AR B

R RS R A T — A b, B
SEAEMHIR T GreA (BEEA £ 1103). AZHEAEAEIARN
T (AR 8101) 2 JHk i 20k 57 44 i (PPI)
FEHEAM (EAMA 6101) EEME .
D.radiodurans tH W %% 1|4 5% 4E A4 [K] - F1 PPI 7E48 5
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JERIKEIGINS 2T, R T (EES 1802) & 3 £EIR
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kP30, HEN EFTu fEESHS Ry, (H
AT BETE 4N B Pk & A= K Rl E T A

EEAFEMA T E, WFREY Clp A
(HEHA 5 8903) T, MiikME T (FEH A 2501) 1
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AT ORI, —FhIhRERFIME A, YrhD-Z5l 8
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AT, X —FEEFME modA (4afidEH ABC
3 2R 1) A yrhE (g B AR S8 A i il ¢ i 2 11 P2,
It YrhD- 28U BT e 2 SEH AW, H 555
PUIE )56 2 1 7 i — A 5T .
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PRA T AR (D2 MRS ACRE AR S R
B, HEMTE A DRI TE TO1 SR it v A #4508
YERT: (FEST IR, 200 T 200 o P ot R P
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2 LLPRAIE 32 458 8 11 5 (148 MR 8 1 5 6 P
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Fig.4 Main change scheme of cellular proteins in Bacillus sp. T61 after y-ray irradiation

AKR: [E-Ji% R B Aldo/keto reductase; TPx: 3 JEid A LY Thiol peroxidase; Ahp: HtFEid A E 4 5 EE Alkyl hydroperoxide
reductase; NTR:fiff 2414 J5 ¥ Nitroreductase; SHMT: 22 & 22 FH L 4 28§ Serine hydroxymethyltransferase; FGAMS: A% #E H
192 K A 1 Phosphoribosylformylglycinamidine synthase; CbiC: FifliIhk-8X 3£ 45 {37 i Precorrin-8X methylmutase; ADK: Ji#
BRI Adenylate kinase; GK: & B HE Guanylate kinase; GreA: #£3% L[ T- GreA transcription elongation factor; RRF:

FER P E A A Ribosomal recycling factor; PP1: 2 Ik Ji ZUBE I [z 57 #4F Peptidyl-prolyl cis-trans isomerase; PepT: Ik T

peptidase T; SiR: JEARERIE R Sulfite reductase; GepE: 4-F23E-3-F T -2 4%5-1-JE- —BEIR A R
4-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase
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Radiation resistance of Bacillus sp. T61 and analysis of cellular protein changes

after gamma-ray irradiation

XUAN Huijuan LI Li

BAI Mingyan SUN Yunfeng WAN Ping YANG Zhiwei

(College of Life Sciences, Capital Normal University, Beijing 100048, China)

ABSTRACT The radiation resistance of Bacillus sp. T61 and protein changes after exposure to gamma-ray

irradiation were assayed by survival evaluation, two-dimensional gel electrophoresis and mass spectrometry. The

results showed that Dy, value of strain T61 was 10%, much higher than that of radiation sensitive E.coli K12.

Thirty-four proteins showed significant changes after irradiation of 10 kGy, including crucial components

participating in antioxidant defense, nucleotide metabolism, energy production, transcription, and protein translation

or turnover. The induction of key components involved in antioxidant defense system strongly suggests that

antioxidation protection plays a crucial role in radiation resistance in Bacillus sp. T61.
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