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618 T AT B AR LI A 5t

B SEET BRET BEHR EEE
(1. HRFABE L Rl2Ete Wim #FFH 422000)
(2. PR WRIEE YRR ST R AR PR p A A WM fiSPH 421001)

B OE. (B8] %8 g THFES%E S Abferritin) 2 B, FAR L. [Fix]

3% X E % PCR A 846 3T Abferritin 2 B 49 & A&, 74 £ A B %14 %) &£ B4Rk pET28a
vAM 3 ¥ 40T 4 pET28a-Abferritin, %6 4b K M AF & BL21(DE3)/F %] £ 41 ¥ BL/pET28a-
Abferritin, IPTG # S B M E G R A FAREEERENEAZEE. tLEFEFNE Abferritin
FEOH) F AALBEEN, AmAFRERNE LKA L. BETHRENRELARMAY
J H,0, Mk & Toa A8 %, [4 2] Abferritin AR EEALR M T REAN S, THARELK
WA HE BL21(DE3)F & #k ik, @it Nit' & EAT4LIRIF T Abferritin & &, Z& & &A
Fe? BALERE M, A 208V B 8 & AR R AR & KT BRI B s tg4s . [ ]

FAC R B F Abferritin A B R iA Eif, Hiz& & LA B4k AIEEE AR L.

KR A2 RHHE, KEH, RAMLTH

The anti-oxidative activity of Acinetobacter baumannii ferritin protein

TAN Xiao'? LI Ran-Hui® YOU Xiao-Xing” JIANG Chuan-Hao> HUANG Ze-Zhi'

(1. Shaoyang Medical College, Shaoyang, Hunan 422000, China)
(2. Hunan Provincial Key Laboratory for Special Pathogens Prevention and Control, Insititution of Pathogenic Biology,
University of South China, Hengyang, Hunan 421001, China)

Abstract: [Objective] This study aimed to clone the ferritin gene Abferritin from Acinetobacter
baumannii and identify its anti-oxidative activity. [Methods] Relative expression of Abferritin under
oxidative stress was analyzed by real-time PCR. The gene encoding sequence of Abferritin was
inserted into the pET28a vector to generate the pET28a-Abferritin recombinant plasmid. This
plasmid was transformed into the E. coli BL21(DE3) to create transformed strain of
BL/pET28a-Abferritin. The Abferritin protein was expressed by IPTG induction and was purified by
Ni*"-affinity chromatography. Kinetics of Fe*" oxidation which catalyzed by Abferritin protein was
determined by spectrophotometric analysis. Anti-oxidative activity of Abferritin was examined by the
radical scavenging assay. Survival rations of the recombinant and control E. coli under the oxidative
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M [2012]312 5)
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kS BHA: 2014-06-10; #EZ HHE: 2014-09-02; ff5E$=F H AR A #A (www.cnki.net): 2014-09-28
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stress of H,O, were also measured. [Results] Expression level of Abferritin was up-regulated in A.
baumannii under oxidative stress. Abferritin protein was expressed in E. coli BL21(DE3) and was
purified successfully. Ferroxidase activity assay demonstrated that the Abferritin protein could

convert Fe*™ to Fe’*. The hydroxyl radicals were scavenged by the Abferritin protein in vitro and the

ectopic expression of Abferritin could increase the survival ratios of E. coli cells under the oxidative

stress. [Conclusion] Abferritin was strongly up regulated under oxidative stress and the Abferritin

protein exhibited ferroxidase and anti-oxidative activity.

Keywords: Acinetobacter baumannii, Ferritin protein, Anti-oxidative activity

‘A H 3 (Reactive oxygen species, Ros)f&H:
WIHLIR N S RT3 B I T R e B
Ros 2 ALIEH QB ¥, e . b RS
HMNIEPERIE AT 5 Ros M3 = . Ros %) 5 DNA
E TR Y N, i LA A5G
T XL EN LI FE P Ros IEEMEVER, i Btk
M AT REE A Z R Ros FEMRALEI M8 EENL A Y
S e BRI H R T IE S 5 L g0 B ) ik G
(Ferritin)fEHT Ak H & 45 55 2/E ] . Ferritin 25 1 A
B WA EALRHE 1, 4 Fe® LE R Fe¥ FEREMSHE (T
Fe’*. [AlIfto B Fenton SV, Wi/ 4 1 i JE Y
72 A T R L SRR I BE R

fifd 5 A ST 1 (Acinetobacter baumannii)2—2
TE H R IZ 43 A 9 2 A s o 22 R BT T D
PRSBSOS AN e e DS & =R e S ER S R €
VIO IS TIWAN v NUATE S ata o A I 1 E2TINR P )
25 B ATt 2510 2R AR F AR R AT i — 3R
VERIMLEIEAE S Ros AER. IR K AEIA S
Ros A T B2 A Zh A, 3] Ros A= iU AT
Il 55 Z2 A TR 2R BT TR R0 , A9 B R B SR S TR
] g HL A — e AL ML i R i, B
Y45 R LA S AN EIAT BT A AR AR DG HE i E o A
WE9E B TEWI R 8O Sh A 28 B i Pk
itig, MR AT A AL A HL ] P S a6 TR 4R
1 RS 7%

1.1 FERERF

) 2 A ST H 56 5] ATCC (ATCC17978);

KIGHFH Topl0. KA A BL21(DE3) Ik 2 4

pET28a HHASLI EIRAFE; G SRIAFI & . i
DNA 2B & . ExTaq B . /) Bkl DNA $2H¢
G BRI & 3 K% TaKaRa 23] BR
HIPENYING Nde T . BamH [ . T4 DNA &
IPTG g H 3£ # Fermentas 2\ ; Trizol W4 H 3 [H
Invitrogen /A5 ; PCR 5141 Fi# Invitrogen 72\ ]
A NCSERUZHTRI E 5 GE A+, Hitifk
SR A A T AR TR A FR A F .
1.2 ERFEFTEERIEN

PRI 2 R ST R e F LB RE SRS,
37 °C. 200 r/min 85510 . B 50 L W EEFD 2]
5mL LB} 535, 55958 6 h 5 I ALK JE 2 mmol/L
kg — CERBHUEAL N OAEE 1 h 8 2 ho
12 000 r/min B.[» 2 min, WH, F|fH TaKaRa RNA
PRPGRF SR PR RNA, R 3 5 cDNA.
A E A A ST Abferritin &Kl 3
ik o HHE GenBank 4 £ Abferritin JEE A1 2
16S rRNA JE8I1, e it PCR 519, T3
Abferritin FL[H B9 _L 37514 AbF: 5'-GCTTAAACA-
AGATTTATGAA-3'; Tii#J¥51 5 AbR:5-TTTGGT-
TTGGCACCT-3"; ¥"'8 FrBeR/NR 103 bp, NS
16S rRNA Fii#5]4) SF: 5-CGTTACTCGCAGAA-
TAAGCACCG-3'; NiE5|# SR: 5'-ACCTGGAA-
TTCTACCATC-3"; #3{  Bth 202 bp, &1k PCR
K&} 2xSYBR Premix Ex™ Taqll 12.5 uL,
50xROX Reference Dye 0.5 uL, 10 pmol/L f# I |
U594 1 uL, cDNA #ig 0.5 pL, HJEn
RNase-free 258 T /K E 25 uL. Wi 554 K. 95 °C
30s; 95°C5s, 60°C31s, 40 MEH, 7ER MG

http://journals.im.ac.cn/wswxtbcn



2476 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.12

R KRS S, 155 16S rRNA 1 Abferritin
FEPR CAE, 45 Abferritin L A X Fe ik &
1.3 SR EIFE Abferritin X RE BYH 12

GenBank &S ANFFE Abferritin F K 4
K, &t BiE514): 5'-CCCATATGCGTGGCAATC
CAGAA-3' (FXIZH Nde T FEVIH7 &), FiE514
5'-CCCTCGAGTTAAATTTGAGACTGGATAT-3'
(FXIZ R BamH 1 1137 55) . L ATCC17978 A3y
FFRZE R 20 DNA SHHHR, PCR ¥ 3 A sh#FE
Abferritin JE[K . PCR W 454 : 94 °C 5 min;
94 °C 30s,52°C45s,72°C 60 s, 30 MEH; 72 °C
5 min, ¥ PCR J“WiFA TBA N WEE S LK, I FH I
o] i3z 77 & [l Abferritin 55[5] PCR 77¥) .
14 FTIEHAKHMESEE

¥ pET28a #IAFI I Abferritin Jr Bt H
FH Nde I 1 BamH I #F47HD] . 5 DIRG9
4 [ pET28a A1 Abferritin 76 T4 DNA %
YEFT 16 °C it , ¥ RIGHFE Topl0, ¥k
A1 F% Kana 1Y LB BUI§ V4, 37 °C 1537 16 ho
HBRPE 2 Ak SR BUTORLE A T D) 48, BHPE PR %
A T AR TR MRS A BR A /AT .
1.5 HEEHWFRESHEK

W F LI IR AR pET28a-Abferritin 4%
L K BL21(DE3)f5 2| E 40 H BL/pET28a-
Abferritin, Bfij5 3% T LB #5353 37 °C.
200 r/min FiFER, HAREEFRHEIE 1:100
AT LB 5555 TR IR 2 ODgoo 29N
0.5 BTN 0.5 mmol/L IPTG 5% 4 h, B.L»
R, PBS HA, VKIGHIA AR 12 000 r/min
B0 20 min, FIEZ 045 pum JERGIES FRET
Ni*" 3% FJ2 M ke, ok % 28 o (50 mmol/L
NaH,POy, 0.3 mol/L NaCl, 40 mmol/L Bk, pH 8.0)
VerE, I VRN ZE vh (50 mmol/L NaH,PO,,
0.3 mol/L NaCl, 250 mmol/L XM, pH 8.0)7E/,
WHEBRMEN, BREE%H T, SDS-PAGE Kiill4lifk
25, Bradford 3L E Abferritin 25 F 19 & & .
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1.6 Abferritin ERREKE U NF S

B F Fe* e K 310 nm 4b HA R S v W kot
W, T Fe JEARTEAE XGRS, AT AR % 4R
P St 4G 0 R PR Ak . TR PR
(20 mmol/L Tirs-HCI1, 100 mmol/L NaCl, pH 7.5)
BrofE B A 100 umol/L Y K W I N R &
Fe(NH,)»(SO4),. HL 0.1 mg Abferritin 25 [/l A )
1 mL &%y 10 umol/L Y Fe(NH4)2(SO4), I,
R4 )5 S RVA 66 BT L 5% 310 nm 2R IOE
{H, b 5 s idsk—k, 3£ 120 s, DI Abferritin
FE A Fe(NH4)2(SOu) 11 K B X HE
1.7 Abferritin EEREBHEBREE

K HH 2B AT B B AR 50 22 Abferritin 25 11548
B A R RE RS . BUH 400 uL A S
10 pumol/L FeSO4, 100 pmol/L H,O,, 2.8 mmol/L
TIRAHE, 10 mmol/L BEERERZE vhik (pH 7.4),
10 pmol/L Ascorbic acid FIAS A& £ ) Abferritin 25
F/BSA M. B 37 °C 4FE 5 min f75,
B 200 pL A 5L BOIAE] 100 pL 9 10% =5 LR
(FREAARFREL) AT 100 L A 1% A0 B H 2R (TR AA
FHEE). 80 °C K2 1h, 12 000 r/min &> 5 min, ¥
H D R S B (As3o—Asoo) » R P 0 1) B8 IR W
Y6 Z % 1.56x10° L/(molxem), 11445 Abferritin 2 [1F
BSA B FIN A H H A HiR B (B (1Cs0)
1.8 XM REHFMENKER

PREF L Abferritin 25 1 K IAAF B AT 25
IR IEEE T LB (%4 50 mg/L Kana)ii ik
BRFRBErh B SR . 2 ODgoo 4 0.5 1, A IPTG &
LW E R 1 mmol/L., W5 FH55% 4 he ¥ KIHHFIE
A 0.5 8% 1.0 mmol/L Y H,O, 403 20 min.
W Ak BRI B TR YRR B R RR 107107 4%, 1 F LB P
Me, WEITEL
1.9 FHitF 54

FA LI dE A 3 K, IR ORER A X s R,
JtH1 GraphPad Prizm 3 A{F3E4T 5K R 5 225347,
P<0.05 KU G L.
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2 ZR540h0
2.1 FHUMBRESHETRFHTE Abferritin ZH
Ry FRiE

9SG T PCR 455 /R, 2 mmol/L H kiR —
LU, HS ARSI Abferritin FEK ik =
B . AR FE 1 h B, Abferritin ZEPH () ik 2
BT 481, AP 2h )5, Abferritin JEIK AYFE AR
T ST RRE 1D,

Relative transcript abundance

-
-

Stress time (h)

1 SALRIHAT Abferritin 2R RIXAY
Figure 1 The relative expressions of the Abferritin under
oxidative stress

e SXPHRLL(0 hyA L P<0.01.
Note: **: P<0.01 as compared with control (0 h).

2.2 Abferritin Z2E B EFIEHRIHILEE

LB & AN Bl FF TR L R A Ok B AR, P
Abferritin JE[H, H BN 470 bp, SN
K/N—E(El 2), E R pET28a-Abferritin i F
Nde I F1 BamH I g ] J5 o] DA UL 2P 4547, Hirp
5000 bp AE47 W BOR#EUA, /N Bk Abferritin 2
K, KNk 470 bp, SHUIHHFF(E 3). DNA il
FF45 R 5 GenBank %545 AHB92462.1 ¥4 —.,
2.3 Abferritin EHBRIZS AL

PR T T4 Bk pET28a-Abferritin 444k
#| BL21(DE3), #RJ5i%AS Abferritin 2 (1A% IA,
2 SDS-PAGE HLUK/MES, S, 5S4

B 2 Abferritin ZFE PCR #1574 fa ik &

Figure 2 Electrophoretic profile of PCR product of the
Abferritin gene

H: M: Marker; 1: Abferritin JLHE 354 =4

Note: M: Molecular weight marker; 1: Abferritin gene.

3 pET28a-Abferritin B9EY) % E

Figure 3 Identification of plasmid pET28a-Abferritin by
digestion

1 : M : DNA marker; 1 : pET28a %5 A ; 2 : pET28a-Abferritin
FYIFRL; 3: pET28a-Abferritin S41FTkI4: Nde T #1 BamH [
AUBET ).

Note: M: DNA marker; 1: pET28a plasmid; 2: pET28a-Abferritin
plasmid; 3: pET28a-Abferritin digested with Nde I and BamH I .
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TE 20 kD A4 AW, SHIRS it —3
(4 R B Atk i@, HAiRE 208 98%.
2.4 Abferritin EEMIEHE U N ELW

FAMA Abferritin 25 119 Fe(NH4)2(SO4) ¥ 1K
W SOEIE 2R 0.05, I HAE 2 min NIEEAARZE, i
A Abferritin 2 )5, KW AAZRF 310 nm Lb R
WAE LT 20 A b, 76 30 s PIA 0.05 Pk b Tt
£ 0.45 (K 5).
2.5 Abferritin EARIRE LD

g T IS NS AT Abferritin 25 1 FIHTA
fbohfe, FIA 2-WiAEAZRE R RRA R Abferritin 2
P T REN S Fe™" 2 511 Fenton Fi . Fdit [ ph 3t
TF BR RE 1 2 4 ) e B2 (ICso) R s o 25 R R I
Abferritin 5[0 1Cso (HZ9°4 0.6 g/L, i FHMH:XT |
BSA 1 1ICso 294 0.9 g/L, FH Abferritin & [
TR A H A EE T 58 T BSA (K1 6)

118 —
90 —

50 — ==
—
-——

35 —

25 —

4 Abferritin EAFEAMFESRIESHNL

Figure 4 The expression and purification of recombinant
Abferritin protein

W M: #EH Marker; 1. HZHE BL21/pET28a-Abferritin
MBS )5 2. X IRIE BL21/pET28a MBS )5 3: &
Ni** % MZHralifb )5 /) Abferritin 2 1.

Note: M: Molecular weight marker; 1: The proteins of
BL21/pET28a-Abferritin induced by IPTG; 2: The proteins of
BL21/pET28a induced by IPTG; 3: The Abferritin protein
after purified by Ni** pillar.
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Figure 5 Kinetics of the iron oxidation and

incorporation in Abferritin

1.2

09 r

ICy, (g/L)
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>

03

BSA Abferritin

Bl 6 Abferritin R0 BSA EHEME B HBEM 1C5 &
Figure 6 Antioxidative activities of Abferritin and BSA
protein were indicated as 1Cs

TE: % 55X B BSA AL P<0.01.

Note: **: P<0.01 as compared with BSA.

2.6 FILEEAT Abferritin LB K FITFETEE
Esg:gb A

Y5 BEF A Abferritin &5 [ (19F% 3L [ KA
BL/pET28a-Abferritin  Fll %% 75 2% & &) %F 18
BL/pET28a 73 5l IN AZCH B2 0.,0.5 1 1.0 mmol/L
) HyO, 4071 20 min, W& 7 WA, 7EAHIAIAY HL0,
WRFEIT, 23 AT B TR AR 1) A7 16 R B AR T4
Abferritin 3£ ) BL/pET28a-Abferritin F##k .
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120

B BL/pET28a-Abferritin
M BL/pET28a

Survival ration (%)
D O
(=} (=]

W
(=]

0 0.5 1.0
H,0, (mmol/L)

7 BL/pET28a-Abferritin ZE A F #1134 BB & BL/
pET28a 27 REKE H,0, I8 fEHFEER

Figure 7 The survival rations of BL/pET28a-Abferritin
and BL/pET28a wunder the stresses of different
concentrations of H,0,

T: SXHE(BL/PET28a)fH L, *: P<0.05; **: P<0.01.
Note: *: P<0.05; **: P<0.01, as compared with the control
(BL/pET28a).
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WRFECTRTAY Ferritin 2808 17T LAGE A kg 711,
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PR BUA , TFE R 15 3 B aRkis , Fl
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B O BEO B K AT TR AE SR N 2 55 T B AT
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