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B K A R, AR A BE P ST R 5 B BUCPH PR b pITU3622 Bk K ATF B % ik 18 & [ E. coli BL21 (DE3)
pLysS], 345 TR Bk Anxh103; Ak 3Rk 5514, 5 3 3k dptC FEIH Rl GST-Trap H: Al Akata FPLC 4fifk &
GiorEgalifh DptC i, [S5R]FBYTTIRE dpiC 5L H F 3B 3k pJTU3622 F1 TR B bk Anxh103 ;8 5E dptC
BAEFESRELE N A FIEE 18C, A H8 -18 h, IPTG i F ¥ FF0. 6 mmol/L, LB 15 5% 3 op i i
50 wmol/L Fe** o [ 45 1l 3e e TP I IRIA dpiC BEPH 528 T V0 1] QIR dprC 3k DR (¥ e 38 ek 3630 5 Rk 34
K5I A TEV B 81, SR 28 5 VIBR GST #5%, y ik— B WF 5% DptC (G2 DI RE 55 5E 1 Hili s V01T IR T
DptC KPR ZR TR NS0 wmol/L Fe* ™ uf LU i DptC =tk , 4G4k 19 DptC 7R VA (o, #0528 4% 7 B 2 1
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1.1.1 Fh. v T K E ( Salmonella entericaserovar
Cerro 87) . KW #F B ( Escherichia coliDH10B) . K %
FF & [ Escherichia coliBL21 ( DE3) pLysS |, i1 |32
T R AR W AR R o S AR A

1.1.2 FEKXFFLEF:KOD &k B DNA R 5 i
Lo HAH G R 45 25 TOYOBY 7 i, Smal Fl Xhol
Fermentas ity , if§ 22 12050 & 04 TaKaRa 7= i, 5197 h
A TR AR A B WA R, DU R b
AW R 2 F ] 5E

L2 WTREdQICEEANEERBSREHED
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1.2.1 B®EBREDITRKE dprC & E R H & 500
W LIVPTTEGH (S. entericaserovar Cerro 87) & DNA
NI, 5'-TGATTACGATATCCCAACGACCGAAAA
CCTGTATTTTCAGGGA (F % £ i TEV Bl Tobacco
etch virus Nla proteinase fiff Y] i 5 ) fil CCGCTCG
AGTGTAATACCAGTTG ('~ X4 hy Xhol [l Y] i A5 )
HFESEVESI Y M KOD R 45 PCR 73§ . PCR J2

AR ZE (100 wL) : # 4l /K70 L, 10 x buffer 10 wL,
25 w mol/L dNTP 10 pL, 25 mmol/L MgSO, 4 uL,
KOD 2 uL, B B DNA 2 uL, 45 5 1 31 4 %
25 nmol/L 1 pL; Jz W 4c4:94°C 5 min;94°C 30 s,
55C 30 s,68°C,70 s, ff ¥ 30 ¥X;68°C 5 min, i
TIANgel Midi Purification Kit [B] it 4 3 ;=4
1.2.2 RERZHEBOEE T Smal HHFY)ERIK
AKX pGEX-6P-1, I &K & (100 pL) :80 wL pGEX-
6P-1 4K Fi k7,10 wL Tango buffer,1 pL Smal,30°C
K2 h; FN10 pL Tango buffer,1 wlL Xhol,37°C 7K
T2 b SRR HE BRI M2y 5 kb 19 B

H Xhol B 41 H #9 B R B, B U0 16 &
(100 nL):89 uL H K R B, 10 wL R buffer,
1 L Xhol,37°C /K ¥ 2 h, i Y 7= ¥ F & B0 € [ml
o

U S IR SR I v = R NN VA% N [ T O
5 WL Solution 1,4 wLF 318 1 B L1 L2 ik 1k
Eppendorf 23 & #) ThemoStat plus 16°C , iz 4 h,

iy 3 7= W) 5 AL E. coliDH10B, #2 SCHK [ 22 ] v 45
WA A, 2 20N B R UV A) T A4 PR we B, i2E—
AW P A, TO RS SR IUSTORL , L RIRE 7 1 e Ak K
FFHE#FkTEFE E. coliBL21 (DE3) pLysS, 15 T 2 & £k
Anxh103, B[l E. coliBL( DE3) pLysS/pJTU3622, T #%
WY B R AR b 2 % 100 pg/mL & R & R A
25 pg/mLEAEHER
1.3 WIREdtC EERNFESRIERFZFHMRL

AL, PRI Anxh103 AR 7%, # 0 LB
AR ,37°C 220 v/ minid B 55 57, IKH 45 1% $6 i
Fei 2100 mL LB ¥ (R 35 I 26, 37 C I R Y2 h 2
0D, =0.6 B} 0.2 mmol/L IPTG #4715 % %
i85 Sl B BEE 20°C 25°C F130°C 3 KT i
4 hJF AR IORE , BERR2 hIRCRE 1 K, B 4.6 .8 FT10 h,
FEREUREL. 5 mL; FE &L BT AR A7 TE 4°C VKA, 17 BURE
iU — AR AN . 5 R4k . TESR — ki Ak
LAt b W R BE 18°C BRI [H] 2 8 hAl18 h, [F]
ISR F2 RS0 mmol/L Fe® % — R %, 4%
ot B SRR [R) 26— o 275 3 IR podb o AR 9 i 09 Y 1) 45
Mt e IPTG ¥ &, % & 0.2, 0.4, 0.6
0.8 mmol/L 4 DKo HeRh K JORE [A) 55— 1K
1.4 FmAER SDS-PAGE B ik il

BB AR S LS mL, 7R % R 12000 x g B0
3 min, YLIEFHZZ % A 0.5 mL(50 mmol/L Tris-HCI
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pH8. 0,300 mmol/L NaCl) B &, #8 /= I #f £ 3 min
(TAES s, (B #R25 so W5 E 34 5)E ) | B iiic
H T BRI 28 12000 x g #2500 10 min, | g W id N
S UTTE S R BZE vl A T, 10k Py A L
40 WL, N10 pL 5 x 5 A 5T vk b FEZE vl , 95°C Jm
$420 min, 12000 x g B5.0>3 min, [3 ] T8 1 HK,
LAERFG uL,
SDS-PAGE k% 2% SClk[ 16 ] 4:1% .

L5 ITKE DptC o B4

FEs Vs T Gk 551 T K BE Anxh103 T4
3 L,4°C 8000 x g #.0>8 min it & 1A, - 20°C 1747
B

FRICE R R ARL. 0 g, 10 mLZZ vyl A &,
4°C T AR E30 min ( TAES s, [A] 825 saf W% &
¥ o1#E W) ,4°C (12000 x g 250230 min, [ 82 &
O 3 WL B ETATATIORE , b GST-Trap A4 7 FHFL1Z
45 wmf 3k 2 L U8 2% PG UE .

Akata FPLC Zlifk R4 .5 5 R TR G2 ol A “F- 1y
GST-Trap FEJ5 [ FE, 5 5 A5 AT 22 Wil A 7 v 4
P AR R RS A AR B, 7R 10 A5 IR 22 vh ik
A YR, [ B FH 2% w3 B (50 mmol/L Tris pH 8.0,
300 mmol/L NaCl, 10 mmol/L glutathione) M\ 0 I F}
) 1009 % 25 11 3F 17 86 B2 Uk B0, Wi 4R Wk 5 0%, SDS-
PAGE £l .

1.6 B4 4b 3 A UK B8 5 34 & Bio-red B AR AR
8, B A & M Quantity one JK {43 #7 .

2 #XR

2.1 HREBEDIKE dptC FHlERBERIERK
2Nz oE k=
Pk 12 B4R, il & B EEEYTTIRE dpiC
ALK pGEX-6P-1, Z5 R & 1-A, fill & 404K
(g g sk B 8 1-B, ¥ pITU3622 %54k E. coli
(DE3) pLysS, 15 T. 72 # ¥k Anxh103,
2.2 WIKBE dptC FESKRIEREHFRL
BH2.1 3515 T/ B bk Anxh103, #% 5 2.2 #
M, B Se Xt & I I B AT T AR Ak, S5 A DL I 2-A W)
W 20°C =30°C %M T, W ATiE F RIXVITIRE dpiC
(¥ GST #x % F1 TEV g YJ v 55 B BLg 4> T & 4
87.6 kDa) , W& i 3k i/, {H LT #02 AS AT 1Y

(A)

S.enterica

PCR
TEVsite Y Xho |
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Sma |
Xho' |
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4.9kb—|
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& 1. 8. enterica dptC IFI ZERBAHEHEE

Figure 1. Preparation of S. enterica dptCand its fusion

plasmidconstruction. A; Construction of pJTU3622 with S. enterica
dptC ;B ; Preparation of S. enterica dptC fragment. Lane 1, pGEX-
6p-1; lane 2, dptC fragment; M, marker 1 kb.

FHE AR, FR A, IR ke’ 45 Rt ] 2-
C, Al WL 18°C 15 78 — 18 h%y m 4% &2 i 7= ik ) H A
P, BLAE R R RS0 wmol/L Fe ™ I A7 By T
Bomvb 1T B DptC & (1Y ] % M B s B4 IPTG
( 575 JE-B-D-fi A nik Mg 2= FLE 1T, Isopropyl B-D-1-
Thiogalactopyranoside ) ¢ B #4704k, Z5 401Kl 2-B,
ALY TPTG ¥ 0. 6 mmol /LI ¥ [] [ B dptC 7]
PAF R R B RIE,
2.3 WITKE DptC Mo B4l

Fie 2.2 19 209 Je 05 5 Rk & F,37°C B 5%
Anxh103 T & # 3 L, X4 0Dy, = 0.6 B, ¥
0.6 mmol/L IPTG i, 7 18°C /5 2 K5 778 h/5 i 4
WA . vk LS B 4E, e aifb 1 IR
DptC, 5 R Bx (K 3), VI TEKE DptC &4 GST-Trap
MH— oy B 4ifk , 4 Quantity one 4. 4. 0 /45> #7,
AR F) 80% LA b, PIARXRZE, ol WL 7= ) WoR kv
B
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A : " : B C 18 8 /h
@A) 20C 25C 30°C ®) ¢(IPTG)/(mmol/L) © I8 18 s
06 08  KkDa T s P T s P

0 02

T = toltal; S = supernatant; P = precipitation
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& 2. S. entericaDptC FEESRIEEZFHM KL

Figure 2. Optimizing conditions of inducing and expression of S. entericadptC. A Expression of S. enterica dptC at different temperature; B

Optimizing temperature for S. enterica dptC with or without Fe?* ; C; Optimizing IPTG content for S. enterica dptC expression.

A
800

_' Number of tube

& 3. S. entericaDptC R4 B 4k

Figure 3. Separation and purification of S. entericaDptC. A:
Elution profiles of DptC by FPLC; B: SDS-PAGE for DptC. T,
total DptC before purification; M: protein marker;lane 2,3 and 4

are tuber number in both A and B.
3 it

DptC /27 TR B DNA 5 B 5 4 18 1 2 1l ok
MR EEE A2 — HER %A 22 53 DNA B 65 Bt
B G AR E TYITRE dpiC 5
GST 75 % 1 Al & F IR 80K, KA T 0l &l i R Gk
dptC ) TFEE Bk Anxh103, FL7F 18°C %S 8 h w1l
4G T L BIAR = 1 DptCs A WF5E R 1 GST 45
B bR AR S A R 1 s Al Ak B BR T AL
— IR anti-GST ¥ F] i 44 £ 3K 3] 80% LA I+, Atk 4lifk
A 8 BT A 5 () e A BIF 5 A 2% 36 AR Al b i i
T TEV i P17 5, ] DAAR 7 19 U] & GST k5%,
Pk — 25 W8 ol 2E T e 25 T 3 o

S 25 R W on, K AR L b W B O 50 pumol/L
Fe’* AL DptC = &, s HE N, v ] R

DptC 7 21 AR 0 58 KA AR 2 oy B kgt
UITRE DptC 528 HY 68 % 1/ DndC — K & —
M 4Fe —4S BRI BB 1, HoA Bld 2 55 2B
S5 mCHER, A B INSUR B Pt B RE A AL
DptC, HLH 7= g A1 A= 90 0% 1V i Ao 2k — 2 T P

AT A4 1 DptC B R EE @, 5 You' "
HEAY DndC B0 — 2, X — B G50 T TTIRE
DptC o — kB AR H A BEIE

Hift R LA BXFIHRADRMBRELEE
R o AT RNEL D I W S P g - N G N
o) O AR R HI AR BRI A EE ST R
BEERBEFPLTHRIZFSH I,
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Cloning, expression and purification of dptC, a DNA
phosphorothioate  modification related gene from
Salmonella enteric serovar Cerro 87

Xianhui An'?, Xiufen Zhou®, Zhijun Wang’, Zixin Deng’ ", Jingdan Liang’"

" Jiangsu Key Laboratory of Marine Biotechnology, Huaihai Institute of Technology, Lianyungang 222005, China
? State Key Laboratory of Microbial Metabolism, School of Life Sciences and Biotechnology, Shanghai Jiao Tong
University, Shanghai 200240, China

Abstract: [ Objective ] DNA phosphorothioate modification means substituting a non-bridging oxygen with a sulfur in
DNA. The modification endows DNA with such chemical property that protects the hosting bacteria against peroxide. The
modification is controlled by a dnd gene cluster. Salmonella entericaserovar Cerro 87 is one of the bacteria that harbor the
DNA phosphorothioate modification. The modification is carried out by dptB, C, DandE. Ourstudy is designed to clone
and express dptC, to optimize the expressing condition, and then to purify the DptC. [ Methods] dptC DNA fragment was
amplified by KOD PCR with the special primers and S. entericaserovar Cerro 87 genomic DNA template. A fusion
expression vector pJTU3622 was constructed by inserting the dptC DNA fragment into pGEX-6P-1 inSmal and Xhol sites.
The positive clone was verified by antibiotics resistance gene screening and sequenced, and then transferred into host strain
E. coli B121 (DE3) pLysS to producean engineering bacterium Anxh103. After optimizing the expression condition for
dptC, we purified DptC from Anxh103 by Akta FPLC with a GST-Trap column. [ Results] A fusion expression vector
pJTU3622 and an engineering bacterium Anxh103 were produced. The optimizing expressing condition for dptC is as
follows: induced at 18°C for 8 —18 h; 0.6 mmol/L IPTG, LB with 50 wmol/L Fe’". [ Conclusion] The anchor
redeemed for high throughput expression of dptC. The TEV site in pJTU3622 made the process of purifying DptC easier
and simpler. This helps lay the ground work for future study on the function of DptC. Also, the light brown color of DptC
and the medium with 50 wmol/L Fe’* showed us DptChas the same character with DndC which belongs to an iron-sufur
protein with 4Fe —48S.

Keywords: DNA phosphorothioate modification, Salmonella enteric, dptgene cluster, cloning and expressing of a gene,

protein purifying
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