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[ Abstract] Objective To investigate the protein—protein interaction (PPI)

between an important DNA

base excision repair enzyme uracil-DNA glycosylase (StoUDG) and thioredoxin (StoTRX) in hyperthermophilic

archaeon Sulfolobus tokodaii. Methods The bacterial two—hybrid reporter strain was co—transformed by pBT
recombined with StoUDG gene and pTRG recombined with StoTRX gene. The strength of PPl was detected by

observing the bacterial colony in selective plating medium. Results (1) The co-transformation of bacterial

two—hybrid plasmids enabled reporter strain to resistant to chloramphenicol, tetracycline and kanamyecin.

(2) The

reporter strain which contained pBT-TRX and pTRG-UDG plasmids grew slowly in selective plating medium without
self—activation. Conclusion The results showed a weak interaction between StoUDG and StoTRX, which indicated
that StoTRX played a role in UDG—-dependent DNA base excision repair.
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Tab. 1 Plasmids of bacterial two-hybrid system
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Fig. 1 The co-transformation of bacterial two-hybrid
plasmids
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Fig. 2 Bacterial two-hybrid assays for the physical
interations between StoUDG and StoTRX (36
h)
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Fig. 3 Bacterial two-hybrid assays for the physical
interations between StoUDG and StoTRX (48
h)

3 itig

StoTRX J& TRX I KM M R, TRX I J&—2%
HER/NYTFEEA (12 D), ElAEET &R
A=A IR0, A P ) R AR DR S R A Y
AR AR e 22 5, BB 0 40 -5 20 %) 440 Pt AR
o, BT EAERFURAS AT, ik, TRX
Xif A PN AL R JFOIRAS B 4R RS A W R
YER. TRX i o i Jpi 2 11 b A F i MR A i —
B BRI TR 1 M AR TS e T LA M il P 0 e



8 EIN RSN =

834 %

JHATHE SEIN -5 DNA 9854 RE S, TR AE 41 i ot
P M e 25 B S A VR

NS, UDG SRR . B8 SR a4
N E SRR B Z 7, O IR KA TS B4
bR ZE T 4008 A 8 s S0 g,
2] TRX AR /K F-3R35, 1 H TRX a5 #iE
K7 pS3 AHEAEA, 1875 p53 /59 DNA &40,
ABFFE R, StoTRX 5 StoUDG 2 [A] 77 1 555 1
AR E A, 0 StoTRX 7] REAEE L 5 i 25
StoUDG 5 DNA 45636 71, I 915 HAE DNA 5%
FEVIRRIEE TS PE. StoTRX 2 54K T StoUDG
() DNA BRI BB & 2, i BRAR A AT RE S
TAEB BRI, MoK, DT 5 SE B R AR
AN I EAESERERAER , 7R B StoUDG
F StoTRX AHEAEFH B 4 th FitE— 2P R5T, 4
Y5 Ay J8 R R 200 i 2 S N 2B 114 2K 95 WL R B
TR A PSR

(B ARSI A A rh Rl R 24 Al B AR P [
KIS = e, SR 1E [ B N AR S G R
MR FI R,

(5% 30 k]

[1] DOVESL,HOCHSCHILD A. Conversion of the » subu—
nit of Escherichia coli RNA polymerase into a
transcriptional activator or an activation target [J]. Genes
Dev,1998,12(5):745 - 754.

[2] YI WANG,TAO CUI,CONG ZHANG et al. A global pr—
otein—protein interaction network in the human pathogen
Mycobacterium  tuberculosis  H37Rv [J]. J Proteome
Research,2010,9(12):6 665 — 6 677.

[3] LUZHANG,LEI ZHANG,YILIU,etal. Archaeal eukar—
yote—like Orc1/Cdc6 initiators physically interact with DNA
polymerase Bl and regulate its functions [J]. Proc Natl
Acad Sci USA,2009,106 (19):7 792 - 7 797.

[4] DIONNE I,ROBINSON N P,MCGEOCH A T,et al. DNA
replication in the hyperthermophilic archaeon Sulfolobus
solfataricus [J]. Biochem Soc Trans,2003,31 (Pt 3):
674 - 676.

[5] ZHANG C,TIAN B, LI S,et al. Genetic manipulation in
Sulfolobus islandicus and functional analysis of DNA repair
genes[]]. Biochem Soc Trans,2013,41(1):405 - 410.

[6] OLSENLC,AASLAND R, WITTWER, et al. Molecular c—
loning of human uracil-DNA glycosylase, a highly con-
served DNA repair enzyme [J]. EMBO J,1989,8(10):3
121 -3 125.

[7] YANG H,FITZ-GIBBON S,MARCOTTE E M, et al. Ch-
aracterization of a thermostable DNA glycosylase specific for
U/G and T/G mismatches from the hyperthermophilic ar—
chaeon aerophilum [J]. T Bacteriol,
2000,182(5):1272 -1 279.

[8] SARTORI A A,SCHAR P,FITZ-GIBBON et al. Bioch-

emical characterization of uracil processing activities in the

Pyrobaculum

hyperthermophilic archaeon Pyrobaculum aerophilum[] ].
J Biol Chem,2001,276(32):29 979 - 29 986.

(9] SARTORI A A,FITZ-GIBBON,YANG H,et al. A novel
uracil-DNA glycosylase with broad substrate specificity and
an unusual active site [J]. EMBO J,2001,21 (12):3
182-3191,

[10] KIYONARI S,TAHARA S,UCHIMURA M,et al. Studies
on the base excision repair (BER) complex in Pyrococcus
furiosus[ J]. Biochem Soc Trans,2009,37(Pt 1):79 — 82.

[11] ACHARYA N,VARSHNEY U. Biochemical properties of
single—stranded DNA-binding protein from Mycobacterium
smegmatis, a fast—growing mycobacterium and its physical
and functional interaction with uracil DNA glycosylases
[J1. JMol Biol,2002,318(5):1 251 — 1 264.

[12] PEREZ-LAGO L,SERRANO-HERAS G,BANOS B, et al.
Characterization of Bacillus subtilis uracil-DNA glycosylase
and its inhibition by phage 29 protein p56[J]. Mol Mi-
crobiol ,2011,80(6):1 657 — 1 666.

[13] KAWAI A,HIGUCHI S,TSUNODA M,et al. Purificatio—
n,crystallization and preliminary X-ray analysis of u-—
racil-DNA glycosylase from Sulfolobus tokodaii strain 7
[J]. Acta Crystallogr Sect F Struct Biol Cryst Commun,
2012,68(Pt9):1 102 -1 105.

[14] BEINERT H,HOLM R H,MUNCK E. Iron-sulfur clus—
ters:nature” smodular, multipurpose structures [J]. Sci-
ence, 1997,277(5 326):653 — 659.

[15] ¥, ST LM R Orc1/Cde6 2 N 7EDNA K il
f R IRRE T BERESE (D] BRI ARl K2, 2008.

[16] POWIS G,MONTFORT W R. Properties and biological a—
ctivities of thioredoxins[J]. Annu Rev Pharmacol Toxicol,
2001,41(1):261 - 295.

[17] BULGAR A D, WEEKS L D,MIAO Y et al. Removal of u—
racil by uracil DNA glycosylase limits pemetrexed cytotoxi—
city: overriding the limit with methoxyamine to inhibit base
excision repair[]]. Cell Death Dis,2012,3(1):252.

[18] UENO M,MASUTANI H,ARAI R J,et al. Thioredox—
in—dependent redox regulation of pS3-mediated p21 acti—
vation [J]. J Biol Chem,1999,274 (50):35 809 - 35
815.

(2013 - 02 - 10 Wk



