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NIKE 8-F DIEN DNA EEHEERE T IE. RiIZGLANEEE T
R

Bk t8 BHIEE XTE IWE mEE AE TR
(P EPBLERE FEEN I BIISET i 201204)

M E: (B8] AXMATE F RAKKRE 8-R %" DNA B8, T2 E4 KHRH 8-
£ 72 DNA #8356, fEsb s b 2 %m0 KR 8-A 5727 DNA ¥ Bae)Be 45/, [
W 8-R. 57295 DNA 48 3 85 & 20 K A 42, % & 40/ #2454k Escherichia coli Rosetta (DE3),
AR IPTG SR AXETAEYG, @i NiTERENRANELEE,; /6 FA4 8-A8 245
1 0 BEAZ G BRAE A RS, ME 8-A B2 DNA e, (4R £ XMHE F RS
FEFRAT TAKIKE 8-A 52" DNA ¥ H8, & le*%%\ﬂ%%)‘*‘lé WE KT 95%. etk
SPEE T TUKIRE 8-AB2% DNA HEHHaBEF MR, 4REKATHEKIKE 8-AL2%
DNA #2587 A 4718 DNA ¥ ¢4 8-4, 1 2%~ (8-Ox0-G, GO);}M'M)GXE, FEHEA AP HRdeE
M, FLKIRHE 8-F 1 27 DNA 48 B BRL 69 i pH (A48 E 4 %) £ pH 8.5 = 55 °C.,
M Zn? 3 KR 8-4. 15 "2% DNA Jfﬁﬁiﬁ&éﬁﬂﬁ&ﬁ&ﬂfﬁ#uéﬁéfr’% YRS, ZIFRE LT
afﬁgj%(an*, Mg®", Ca*", Ni*", Co*", Cu” )3+ 2% A 91 B 44 k. & F 5% 4 50-100 mmol/L
6B A st BT RN v A K, A2it 100 mmol/L HTﬁEUE]JLé’Ja‘W% R, 5 8-A 5% T 4bY
BILE FIKIRE 8-A 52" DNA ¥BHEER 8-A & 2% EHm K, 12h f4
DNA #8tt, 4% DNA MRk EY, I FE 4T GO/C=GO/G=GO/T=GO/A>GO/-. [4#]
FEXATE R EIE, FF NETERMAT KIKH 8-A.1572% DNA #5H, iﬂclifmiﬂﬂ%
& EME G LA 8-A 5 2% DNA BHEEEM, T4 TR KIRE A F 2 DNA F 49 8-A
By e Z b 545 .

KR KHH, 8-A L= DNA EHH, BARIE L
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glycosylase; characterize the enzymatic properties of the recombinant P. furiosus 8-oxoguanine DNA
glycosylase. [Methods] First, pfogg gene was cloned into an expression vector. Second, the expres-
sion of the recombinant protein was induced in Escherichia coli Rosetta (DE3) by IPTG. Third, the
recombinant protein was purified through Ni** affinity chromatography. Finally, the enzymatic reac-
tion of PfOgg was biochemically characterized using different oligonucleotides as substrates. [Re-
sults] The recombinant P. furiosus 8-oxoguanine DNA glycosylase was successfully expressed in E.
coli and the purity was up to 95%. The enzymatic characterizations of recombinant P. furiosus
8-oxoguanine DNA glycosylase were assayed in vitro. The results showed that (1) the recombinant P.
furiosus 8-oxoguanine DNA glycosylase could efficiently remove the 8-oxoguanine damage from
both single-stranded and double-stranded DNA and the excision efficiency of §-oxoguanine from
various DNA substrates was the following order: GO/C=GO/G=GO/T=GO/A>GO/—; (2) the optimal
pH value and temperature for the reaction were pH 8.5 and 55 °C, respectively; (3) Zn*" clearly in-
hibited the removal of 8-0xo-G by PfOgg, and the other divalent ions, such as Mn2+, Mg2+, Cazt
Ni*", Co®" and Cu*" had no significant effect on the enzymatic reaction; (4) the removal of 8-oxo0-G
was highly efficient with the ionic strength ranging from 50 to 100 mmol/L, but was clearly inhibited
by higher ionic strength (above 100 mmol/L). (5) the PfOgg is highly heat-resistant, with a half life-
time of 5 min at 100 °C. [Conclusion] P. furiosus 8-oxoguanine DNA glycosylase was successfully
expressed in E. coli, and had the typical enzymatic activities of removing the 8-oxoguanine damaged
base from single-stranded and double-stranded DNA .
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NEE A 1T iy i s WE e 25 2 9 AR AL T B 8- %R S IR 0%
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(Formamidopyrimidine-DNA glycosylase, Fpg)mi#&
8- S IE % DNA ¥ H i (8-Oxoguanine DNA
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R 2 Ogg MIFIEY) . AW 2B I FE R
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Jt

WAk e v ) 2235, RIRHIE T 288 A=A E
Tk, W HEA 84 SIS DNA M i %k
1 ME5hE%
1.1 ##
1.1.1 BEHRFBRL: KT & (Escherichia coli)
DH5o, Rosetta (DE3)E#£) H Novagen, FRikZ A
pDEST17 4 H Invitrogen.,
112 FERF: FobMEH el 3 RAREY R
HAMAT; HisTrap™ HP SERZHHEN [ GE 22
A, HEAERIE A LiEE T AY TRAF,
1.2 AIKE 8-RBIENE DNA HEEEBRIFSRIE
PfOgg 40 RIRHMMEIE T S % CHR[12],
¥ PfOgg HZH FIR Tk %4k E. coli Rosetta(DE3)/d
ZAYNME, WAESAH 100 mg/L &2 1Y E
K LB 5552374, F 37 °C 555% 12-16 h PRBCATE
PEAEFE) 4 mL 547 100 mg/L E N HEEEM LB K
PSR, 37 °C B5FRd R . BRI FRYFE 1:100
Fe BRI E] 400 mL %78 100 mg/L 2 R HRHREMN
LB Wik FR s, 37 °C #5352 ODgo 15 0.6,
IMAZLH 0.5 mmol/L IPTG, 25 °C 55 6 h.,
1.3 KIKE 8-FHBIEN DNA H#EEEFRYAEL
KGR Z IPTG 5% )5 , 7E 6 000 r/min .4 °C
B0 5 min WAETEMA; EARDTTE ] 2% 22 vl
(20 mmol/L Tris-HCI pH 8.0, 300 mmol/L NaCl,
10 mmol/L BkME, 5 mmol/L B #iz: LM, 10%H )
BEWL], BETK I TSP 15 ming BEEE

HI A 2% T 4 °C .12 000 r/min 2544 F &0 1h,
Wtk . KM HisTrap™ HP SEHAUENTAE 4L,
SEH T 30 mmol/L BRI () 2SR Z% eI 50 mL,
LR EN, BJa S 300 mmol/L RS 1) 2L 2%
RVERE H R, FFZTOPKGE TR 3 BN
ECERR 4 h)BREpkmk, )5 ali b8 (A 0 4l B it
SDS-PAGE H ik Al

1.4 AIKE 8-FBIZNE DNA HEEEERIEEF R
M E

1.4.1 AT 8-F SIZM4 DNA HEHESE M E K
M. R ERGHENE M SER TR A B L3R 1, FAM
RFEDOEFRIC. AE DNA JRYHI & IEWT . ¥
5'FAM FRiC BT R B (2B 1.0 pmol/L)'5
AN EAMELL 2:3 BEIR H % 50 mmol/L NaCl
() TE o, 95 °C ik 5 min, ZZERHE
1.4.2 AIKE 8-F SIZM4 DNA HEHESEMENES
B PEARASON S5 2T, AR BN 9% PR -
50 mmol/L Tris-HCl pH 8.0, 50 mmol/L KCI,

1 mmol/L EDTA, 1 mmol/L DTT, JWARFL. ]
R EES> 2 20 uL . 15 min F1 55 °C, R4S K5
JA 20 puL FAEZZ 1 (8 mol/L JRZ, 0.6% SDS,
60 mmol/L EDTA, 0.5%JREH i, 0.1% - HIKE)L
1EFU o SRIG R 8 mol/L JRZEAY 15%3E Nk
i ke 7 P F K (PAGE)AS I S 18 7240 - FL K 5E K,
J&, 1w (Phosphor Imager FLAS5000)k:
W=y R, IR T 5T o

F1 NIKE 8-F BIEIS DNA FEEEGE LN EEY

Table 1 The substrates for the enzymatic assays of P. furiosus 8-oxoguanine DNA glycosylase

SR

Oligonucleotides

751

Base sequences (5'—3")

5'FAM-GO CTCAGTAATGCGTGCAGTGCGOGTCAAGATATCTGGCTATCG
Compl-A CGATAGCCAGATATCTTGACAGCACTGCACGCATTACTGAG
Compl-T CGATAGCCAGATATCTTGACTGCACTGCACGCATTACTGAG
Compl-C CGATAGCCAGATATCTTGACCGCACTGCACGCATTACTGAG
Compl-G CGATAGCCAGATATCTTGACGGCACTGCACGCATTACTGAG
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2 ER 54060
2.1 EFHAKE -F|IOIRK
ik
AR KERE 8-FH LR DNA BT 7E
Rosetta(DE3) R, Z3d IPTGES: 6 h J5, F£ik
) 8-48 LIS DNA B HEE F R R . 200 Ni*°
SERENTEiL)E, rPEik 10 mg/L, HAAEIAE]
95%LA L (K 1)
2.2 AIKE S-FEIEN DNA HEHEEREEFIE
&l
22.1 AEKHE 8- 5IENK DNA HEHEERIE LM
e B KK 8-4 SRR DNA WHH BEE Pl
YA GO BGIRIER 41 nt FABEZEAZTIRR, GO
PR Y 8- 1% I DNA BEHEHIRS , 774k
TCHIERYT AP {705, AP 24 oit— bW AP 17
w, ANAJE R DNA 43T, il AR PAGE H
VKR X 3K BEA [F] B 7= ) FUEH) DNA 43§
KERTE 8- SIS DNA BHHBETEAR) 1Y pH
{EYE T (5.0-10.0)#8 4 DIk GO LR, HIx
N s pH (EAE 8.5, MRV ik pH {E T
9.0 SFANT 5.5 B, BEEPEEE N 2). NaCl
PR BE X B PTG M A — RS2, 2 NaCl Ak

DNA BEEEERIRIE

1 EREAUGR
Figure 1 The results of expression and purification of the
protein

1 fRiEEA; 2. AR RIWEAER.

Note: 1: Marker; 2: Purified recombinant protein.
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Figure 2 Effect of pH value on GO excision by PfOgg

W ¥ 1 ng KRB 8- 5 ErS DNA BEFFEES 1 pmole & GO
B XUE DNA (GO/CYIIN AR & AN pH B /Y N 2% i, 78
55 °C 4 T )i 15 min.

Note: 1 ng PfOgg and 1 pmole GO-carrying dsDNA (GO/C) were
incubated at 55 °C for 15 min in assay buffer with various pH
values.

BEATF 100 mmol/L B, kIR 8-% %114 DNA B
HEEVIBR GO B AT PETF WA AL, WifE 50—
100 mmol/L NaCl ¥ 3 35 Fil NIl AR LA R (1E] 3).
BT zo® B AMEIERSN, e M HE T
Mn*", Mg, Ca®", Ni*", Co*", Cu™")%fkIK 8-
A DNA BEFEGIIE M2 m AR (E 4). KBk
T 8-%E L IS DNA BEHRETE 37-95 °C 1Y AL
PWARA 1, el VRS 55 °C (K 5), H
95 °C JH LR =5 T 85 °C J& T B LI iR 2% .
222 KEKE 8-FGIENE DNA BEEBIRIEE
e VRN —Ak AtlmiE RS AR I E, KR
B 8-S S IEES DNA M il EL A it e e 1 1 I
‘BATE 70-100 °C (R o [ N B A — & i G
e, HIGYEZE 90 °C LTk 40 min J5KER
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Figure 3 Effect of NaCl concentration on GO excision by

PfOgg

T ¥ 1 ng KERTE 8-S SRS DNA BETFRES 1 pmole & GO

HALEE DNA (GO/CYIIAE 5 AR NaCl e B2 19 S5 1o 2% i o

{55 °C Z/F T KB 15 min.

Note: 1 ng PfOgg and 1 pmole GO-carrying dsDNA (GO/C) were
incubated at 55 °C for 15 min in assay buffer with various NaCl
concentrations.

PREFBELITE P, 100 °C R HYE N 5 min (K 6).
A RFEENE OISR AR T P 3 Uase - F2{H) .

i T GRS E PRI A1, LB T I S 4 R BRI
LRt O
223 NEKE 8-F BIENS DNA EEHHENKIES

. HHKERTE 84 S IES DNA B FERE AT LA 1)
F,%XX%‘% DNA [/ GO 2k th o] LI YIBR #isE DNA [
1) GO Bk, (HJEVIBRAUE DNA RCRE IR
ik DNA WR0C%E R, BERHAEA: IR N XUE DNA J&

KERTE 8- SIES DNA W BB, 7EXL
4 DNA HEAME 5 GO Bk i BRI Fh 20 i
TEPERZ A I(E] 7), 2B GO i ms L & P ae Bk
W 8-A ZIENS DNA B R R S ) Bk
() EZL
3 ik

AT SR R b 3 R R A P S e e, B A
TR B T AR5 5T DNA it 2 fR 0 R 2 it 2 14
T, PR A KA v TR PR A A S g AV A i
., SA-EE SN BE RGORVIER DNA Hg
AALREEE, 5IEE ) G AHEL, GO 7F DNA )

— lons
+ PfOgg

Cu Co Ni Ca Mg Mn Zn
- + o+ 4+ o+ o+ o+ o+

100

Cleavage percent (%)

Zn Mn Mg Ca Ni Co Cu

B4 —HBETFINKE 8-REEIEK DNA HEHEENME
B9 i

Figure 4 Effect of divalent ions on GO excision by PfOgg
F: B 1 ng KERTE 8- L IEMS DNA WS 1 pmole & GO
(X5 DNA (GO/CYIIA S5 AN R — 4 5 119 S L 2 o o
£ 55 °C Z/F F KB 15 min.

Note: 1 ng PfOgg and 1 pmole GO-carrying dsDNA (GO/C) were
incubated at 55 °C for 15 min in assay buffer with various diva-
lent ions.
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A

Figure 5 Effect of temperature on GO excision by PfOgg
T ¥ 1 ng KERTE 8-S SRS DNA BETFRES 1 pmole & GO
FXLEE DNA (GO/COMMA B S B G2 vhif h , TEAN TR )i EE 2 1
F W 15 min.

Note: 1 ng PfOgg and 1 pmole GO-carrying ds DNA (GO/C)
were incubated at various temperatures for 15 min in assay
buffer.

BHIPERT RIS C B, TS AL T X G
Xt 7E E. coli ¥, GO #ii =% i1 Fpg (MutM)M
DNA U1, Fpg Wila FUIS G, C 1 T B
MAES A BATH GOM ., 75k i kg # il 40 3
Archaeoglobus fulgidus ', 8-% S IE% DNA M i
VI BR W EE DNA B GO Bl 3 19 7% M i 7 J2 -
GO/C>GO/G>GO/T>GO/AM N 7E I FA THIF B K K
8-4A 5 IEN4 DNA BEFFEE T LAARYIBR GO it
B, HOWEE DNA JEWF: 5 M5 Archaeoglobus
fulgidus M&H 25,
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Figure 6 Thermal stability of PfOgg

s KERTE 8- WENS DNA HHH 43 5 7E 70, 80. 90, 100 °C
TR0, 5. 10, 20, 40 min, R/5FH 1 pmole & GO
B XUEE DNA (GO/C)— A B W & ik, 55 °C &4~
JZ 15 min.

Note: The PfOgg was heated at 70 °C, 80 °C, 90 °C, 100 °C for
different time (0, 5, 10, 20, 40 min), then incubated with 1 pmole
GO-carrying ds DNA (GO/C) at 55 °C for 15 min in assay buffer.
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8-S LI DNA B M ILEh i, I —2E4h
tho IZRMT DNA JIRY), $§5liE GO #ifh, Sk
BRI Ogg A = SR FRHE ] 1 AR AT FH K
R A X LELEHA K ) FRAT K B A K BR8-S S IS
DNA B HEIE] GO BE S 7 5-HLi o
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Figure 7 Effect of the opposite base on the excision of GO by PfOgg
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