@A R RS ey

214 Journal of China Pharmaceutical University 2017,48(2) :214 —219

BRI AR B ) % R M R AT 5

B#OR, AR, A N RE X E
(e 2RI ORI 25259505 | J 5 210009)

W E ARFAERZSOR HRA LA (SNase) AR L S5 A X R, @A H TR L XA E. coli BL21/pET28a-
His-SNase, - A& TR BN R G, SF 2T 416 SNase AT T AR, RA S FAMFE T EFRiTHMELSA
SNase # B 49 & ik # #k pET28a-His-SNase, 4 A E. coli BI21(DE3) g% A, 23k $ Ak A F A B F i
&% 5 AL B 5 , vA SDS-PAGE #= Western blot %52 His-SNase, 5t *f L Rt 47 T F #F R . R AN, LI )5 His-
SNase fb ik ik, F A &G EZA SN A L, B AER H B EEEN ERA pH LA, AT &, K
HRAB—FT RN DRAL RIS ARG A RIER T AR,
LRI AEAR; R SRR B A BRAR A 5 B AL
hESEKE (0789  XEMREE A XEHES 1000 -5048(2017)02 - 0214 -06

doi;10. 11665/]. issn. 1000 — 5048.20170213

SIRA 3t A, ARBA, WA, F . W AR AR SRR R[], F B AR F FIR,2017,48(2) :214 -219.
Cite this article as: HONG Liu, LANG Junchao,HE Dongmei,et al. Studies on preparation and properties of Staphylococcus nuclease[ J]. J China
Pharm Univ,2017,48(2) ;214 —-219.

Studies on preparation and properties of Staphylococcus nuclease

HONG Liu, LANG Junchao, HE Dongmei, LIU Kunfeng, WU Jie "
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Abstract In order to study the relationship between Staphylococcal nuclease( SNase) and diabetes mellitus,
genetic engineering bacteria E. colt BL21/pET28a-His-SNase was constructed, the expression of soluble extracel-
lular protein SNase was induced and the a preliminary research was made on it. An expression vector pET28a-
His-SNase plasmid containing the His-SNase gene was constructed and transformed into E. coli BL21 ( DE3)
competent cells. The protein was induced by lactose and purified by ultrasound destruction and Ni-affinity chroma-
tography, respectively. It was then analyzed by SDS-PAGE and Western blot. The enzymatic properties for SNase has
been preliminary studied as well. Results indicated that the purity of the correctly expressed fusion protein His-
SNase was over 85%. SNase showed good activity within a wide range of pH and good heat resistance. This experi-
ment might be a foundation work for the further study on the relationship between SNase and with diabetes.

Key words diabetes mellitus; Staphylococcal nuclease; His-tag; separation and purification
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H PR 200 L S TR A R G Y E S R A
J& T IAE SN — AR, AP E AR R
EHEEAERT o WAL b 4 2 B A
B 2RI AR FIAZ N Y £ 5 DNA ) ity o , 40,32 4% Fh ot
WL T UZT AE W RE 25, Bk Ry v P s 40 e e &7
3 (neutrophil extracellular traps, NETs) . #ff
SR, NETs 1 84% (1) 7 11 & B B 29 il
FEECE P AT B S Us, IF B NETs i &4
Bt vl LI B B SR R 1 SO T B, S 20M
FEAs A BUR" . NETSs 10 4035 el 3 bR 2 Bl
5 8 BRI R A R RRAIRIOCR , ARG MELL
BEARIE (SLE) RGBT 2 (RA) | B B e 1k
NIAE J6 BEIRIRAE O BRSE RB, WE DR
RN NETSs $ras 40 1K1 232 T , NOD /)N B it
162 IR E 2 LT NETs T s 0 1k
ARSI e R 3 I 1l w1 B e v | A
4(PAD4) JER 1 43k , PAD4 fifb 41 2 1 1 IV R
RN R S €0 5 A 3 , e AR E NETs fy g '
FET UL EWESE A URABIZH AR B AR AR P 2ot 73 i e i)
NETSs 7 ] GE X5 4 BRI 1) A 1R 7 A 520

NETs () 3= 2451 153 J& DNA , fir LI 3R NETs
f¥) DNA B4t e i NETs'" o 4027 3K 1 1% 2 Il
( Staphylococcus nuclease , SNase ) J& 1 4 8% 6, %5 24
BREE I —Fh B BE AR 1, A WEIR IR IR
TE Ca® " IAFAE T, X B ol BURE DNA A5 558 (1 %
fFRE ) o IZBREE A TR B, AR 1 AR B IREE 2, A
R )N L 7 s A AL B UL o =
B AR C 2K KL SNase (Y
HFLERFLER B 1 IRTE B NOD /)N BUBEA S AR PR
I ) R 3 (B R 3R o

it RAWFIE SNase SRR I OC R, A
SR IR A T R A% R IA BT pET28a-His-SNase,
Ak E. Coli BL21(DE3) v, # 57 T 4lifk His-SNase
EEE T2, IR AP EESE T pH AR EE XS SNase
TR B0

1 # #

L1 A AEEEEHY

# & pET28a-Hsp65-6P277 .pCYT:SNase Jii i )
SRR E. coli BL21 ¥k v [ 25 4 R 2 (i Ak PR 52 36
FORF . TIES BALB/ ¢ #ETE/N (4 ~6 FliE) 1
BN KT, B A&UES : SCXK(F5)2012-0004,

1.2 X #|

AR Y DI T4-DNA 7% 35 ( 55 = 288K
KRN H]) ;Ni Sepharose 6 Fast Flow ( 3 [ F 2
SPAH]) 5 kLN i #5100 & PCR 74 2l Al 127
& TR RHEE I D) e e iR & (b st RARAE MR
ARATD) 519 Cr st W A R A BRA FD) 5
DNA Marker 2 1 i1 4% Marker (b 5% 422048 4 YR}
HABR A ) 5 BR3P (HRP) BRid 40/
S TG HLiAA DAB B i (DU L8 AR Y TR
R HD) s HoAtiaom) 2 g [ 7

2 F i

2.1 His-SNase &% & KX Bk &
2.1.1 SNase AR #9343 FIHSI W& R4
Oligo 73l it L5 |49 P1 R R U514 P2, P15 -
CATGCCATGGGCAGCAGCCATCATCATCATCATCA
CAGCAGCGGCAATGCATCACAAAC-3; P2:5'-CCG
CTCGAGTTATTGACCTGAATCAGCG-3', FiiFa| ¥y
P1 5| A Neo T BI85 DL A R BRAREFE, T
W5 19 P2 51 Xho 1 BEVINLAT . KA PCR HR,
M pCYT :SNase JiThir o v fi 515 SNase HEH 5571
IR 94 C 122 1 10 min;94 °CAEHE 30 s,
55 CiBk 30 s,68 CIEfH 1 min, It 30 M1FIF;
68 °C #iE{Hf 10 min,
2.1.2 FTHaRBABAOMESLSLEE B PCR
Y15 pET28a-Hsp65-6P277 # 44 JFi i 43 3 1 Neo
[ Xho 1 XY, £ifL )5 hn TA-DNA % 3§ 4 °C
B W R = Y5 L 2 E. coli BI21 (DE3)
AN, R OB, PCR 7 0E, I ¥ R
J¥5 3% 2 R 4 0 i A )RR B S W)
2.2 @AEZawibFRiA

W AR 4 b J5, In A ZLbE
(ZUREE 5 mmol/L) 47155 ,37 CURLERE TR,/
ATE0,2,3,4,5,6 h BURE, T Ay, , B3O MR 1AL
UE, 17 15% SDS-PAGE 431y, 5% H B 8 1 45417
o BN FRIR I B S B S (]
2.3 mAHEANS BN

KRMBE IR EA W e S E AR IA R IAR K
{ELAS B Co WSS T 1S, P A e, R IR 25O WA B 3
W, FEU0UE . WU E VW AT Ni-NTA R4 4k, 43 5
JH50,75,100,1 mol/L Bk} g4 2 | His-SNase
HEATVE, WO B A W VR K, 15% SDS-PAGE
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I3HT e B R EATERER R TR
2.4 3 SNase & % AIEIARE 6 &

H 4 ~6 JH#E BALB/c /NEBEHL T 2 21 : 36
AR AL RIS X IRAL, B2 6 K, S i
PP 3 R BIRIE, Bl 8 1 His-SNase T
Fo T ER 58 A AR 0 E ) i 2 mg/mL i e ¥ (2
FE R A% D2 G250 %), 2 T4,
H0.1mL, 2wHl4whl, i RATE2ER S &
FIVA WAL B[R RE 1 7 B AT 204G, B T4, f 2
0.1 mL, HAppe 2 Y. S s, IRME L, 2500
PAFE AU SNase 2 vo EPUIA R ML, 25 X
HEZH .1 mLL A R K 5 25 R B 91 AR 5 L[]
FER i AT, 25 25 0 XA |
2.5 g5 G5 Western blot &

FH2. 47 HAR A5 BT SNase [ 2 ve BE TR AE
N—Pi N ElS 4 1 His-SNase #17 Western blot 4
SETHT o
2.6 IR R pH xf SNase #& M4 69 v

o3 IBCASTE] pH Y DNA i 528 22 gk, pH 53
A E W T: pH 3.6, 4.8 (3 mmol/L MgCl,,
3 mmol/L CaCl,, 200 mmol/L. NaAC/HAC ), pH
6.0.6.8.7.2.7.6.8.0(3 mmol/L MgCl,,3 mmol/L
CaCl, ,200 mmol/L Na,HPO,/NaH,PO,) f,3: 7 4~
BB EE. N A Ji KL DNA ( pET28a: HSP65-6P277,
0.5 pg/pl) 20 pL, #E0 A 4l 4L iy SNase Ff i
(0.1 mg/mL) 5 L T EP 4 hiR 2], SRR il
TE37.5 pLo 7E 37 C/KIE 2 10 min J5, i1 A
0.33 mmol/L EDTA(pH 8. 0) % 12. 5 pL & 1F &
B BUTTAHAR S Wl FH T BrOIE W B ri Al
) |- #a4, HOmA 2L SNase ££44h (0. 1 mg/mL)
2 L, 78 37 CoKi P 24#% 10 min J5 E1T BRISHEBE
JBEHL K o
2.7 RE R R SNase & V6 %50

B DNA i 24 fi#% 2% pp W (3 mmol/L MgCL, ,
3 mmol/L. CaCl,,200 mmol/L. Na,HPO,/NaH, PO,
pH 7.2) 10 wL, il A5 KL DNA ( pET28a: HSP65-
6P277,0.5 pg/pl) 20 pL, FINA 4Lk A SNase
Fean (0. 1 mg/mL) 5 wL /& EP & iR 2, HUS &,
SrBIET 4,25,37,55,100 C (/KA I E 10 min,
fiLA 0. 33 mmol/L EDTA(pH 8.0) 7AWk 12.5 pl %
1k BUTSAET S wl i 6 x loading dye 1 pL FF

0. 8% BN HHEEIC K , ES SRty o L BE TR 55 o
3 4 B

3.1 pET28a-His-SNase ##)&

¥y 3 pET28a-His-SNase Jii ki, @t & 1, 1%
pET28a-His-SNase [FTRL 2 4 2 A kL Y B 44 o7 R
BRTERIBERDN LB 5 5krp 5558 14 h, R
FABRE/ N i) 251200 S 3R BUTOR BN BE IS FRL UK
ST MUK SR, 50T N A B,
2, P BRE A BHE s R I B IE , £8 He X S
P A g 44 5 B A — 35, R SE AN Y e R R IE
W, BT 14 5 EE 4 Bk pET28a-His-
SNase [5EH T LR
3.2 His-SNase B &% & 8934 F Ak

FUMES RN R G 8, 4 15% SDS-PAGE /)
Br, 76 20 kD Bff i s B0 H B8 45T, 5 10000 A X
S FEANST; HAE A 4 h i3k s, il
Bandscan #5347 il 25 110 2R 305 5 AT I8 A B
R 48 1% , 10 3,
3.3 @ekawsy i

IS 4 h e WSRO B R, B
L JE R I WO TTVE BURE , 15%  SDS- PAGE 43
R H W AETE T B AR B4 s Wb S e
PERIR . B R I 25 A 3R WA Al B A e
WIE R 75 mmol/L IR, AN 4 AL S
3.4 Western blot X2 & 56% G

fil 75 25 1 His-SNase 80 B4 4lifb f5 , i ¥t
SNase [ 2 e BT IAXT H AT Western blot %3¢ 43
Br e 6., ZFES SIS WAL P A 5E Bt
SNase B2 e BEHUIARE R B 1, 29 20 kD i
REFGACH) E. coli BI21 TR A ) BLRR 5 50 1
o
3.5 REEE pH % SNase &85 %

A T Tl S I L AR S, B [ AR ] 1 25
T, Hb pH X SNase 3G PERYZ M, [ 7(A) Bl
BRIk S R R M pH 4.8 % pH 9.2 [  fA &
(0K DNA 4 58 4 FAf , pH 3. 6 B i 7% K 43 B
it , PR HCPE P pH B LA, B o e B i B
SEHR AT UR AR R fRAE T o 230 A SNase 1 &
BF, 25500 7(B) IR, S F T SNase 1935 P32
H P S R A SR A i
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Figure 1 Schematic diagram of the plasmid of pET28a-His-SNase
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Figure 2 0. 8% agarosegel electrophoresis results of recombinant plas-
mid pET28a-His-SNase

M: DNA molecular weight standards; Lane 1: Recombinant plasmid
pET28a-His-SNase from the clone

——Target protain

Figure 3 15% SDS-PAGE analysis of the expression levels of fusion
protein His-SNase induced by lactose for different time

M Protein marker; Lane 1 Total protein of E. coli BI21( DE3) trans-
formed with pET28a-His-SNase without lactose induction; Lane 2-6
Total protein of E.coli BL21 ( DE3) transformed with pET28a-His-
SNase induced with lactose for 2,3 ,4,5,6 h,respectively

2
7

L PCR amplification

Neol : : Xho 1

KANrHS}’65—6p277

pET28a-hHP277

Ori
His-Tag

Lac 1—

T4 DNAZEH

KANr

pET28a-his-SNase

kDM 1 2 3 4 5

6 7 8 9

—~—Target protain

Figure 4 15% SDS-PAGE analysis of the expression of recombinant
protain His-SNase and purification with different concentration of imid-
azole

M Protein marker; Lane 1:Total protein of E. coli BI21 ( DE3) trans-
formed with pET28a-His-SNase without lactose induction;Lane 2 ; Total
protein of E.coli BI21 ( DE3) transformed with pET28a-His-SNase
induced with lactose for 4 h;Lane 3 Precipitate of the lysate of E. coli
BL21(DE3) transformed with pET28a-His-SNase; Lane 4 ; Supernatant
of the lysate of E.coli BI21 ( DE3) transformed with pET28a-His-
SNase; Lane 5 ; Protains flow through from Ni Sepharose ; Lane 6-9 ; Gra-
dient elution with 50,75 ,100,1 mol/L of imidazole
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sl — 11 \\ A
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Figure 5  Affinity chromatography with Ni Sepharose
Peak 1: Proteins flow through; Peak 2-5: Elution with 50, 75, 100,
1 mol/L of imidazole
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Figure 6 Western blot analysis of purified fusion protein His-SNase
M Protein marker;Lane 1;Total cell proteins of E. coli BL21 ;Lane 2.
Purified His-SNase

123 456 7891011

b-

123 456 789 1011

bp-

Figure 7 0.8% Agarose electrophoresis analysis of the different pH in

reaction system

Lane 1:DNA Marker; Lane 2 ; Plasmid; Lane 3-11;pH 3.6,4.8,6.0,
6.8,7.2,7.6,8.0,8.6,9.2

A:SNase(0.5 pg) + DNA(10 pg) ;B:SNase(0.2 pg) + DNA(10 pg)

3.6 RFE R & Zx; SNase &P 69 %

P pR B SO pH %ufir“ﬂﬂﬂ*ﬁl’]ﬂﬁ G
T, BN IR T B 1S 15 OO, 18] 8 T Ae b fe Tk 45
IR, 25 ~ 100 C Z (0], fA& & o i Ji R DNA
(0.5 pg/pl) B¢ kef, H 4 “CHF SNase 147 —
FERIIEYE . L SNase HA % 58 19 /E LB FLAR

1 2 3 4 5 6 7

bp
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5000
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2000
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Figure 8 0.8% Aagarose electrophoresis analysis of the different tem-

perature in reaction system
Lane 1:DNA Marker;Lane 2 ; Plasmid; Lane 3-7:4 °C,25 °C,37 °C,
55 °C,100 °C

4 1t it

KT o 1 R 20 M B A6 375 i I ( neutrophil
extracellular traps, NETs) 5 H B 4 J5 14 955 0% 19 56
R IVEA R AN E M. NETs N &A1
Z TP EE TR B B G s b e a2 S [ A
HEVR, BRI AMREY, RSN BERE
(SLE) [ & RN NETs {9 & &ad =y, [FEF 72 1 UM
PR £ 2 iy NOD /)N R PN 57 38 22 1) i
P R EEORIET NETs, R HED i i3
T PR NETs BC17F g 28 22 5L 2 BH 1k 1 BURE R
W) A HE o Tl SNase AT W IR — B T 15 1k, X 2R
FEEOBUEE DNA A 5008 1 P BE 7 o A TR R
B HE R T 1B R 545 2 SNase RETE— & 72
JE L NOD /)N BRURE PR s 19 0 52, IR It , A A
gl o B 2R Ak 09 23R AT Al R R Y
SNase , JJy i — IR AR I 5508 PR 1) ¢ R BA
e

R T 0, R RN TR TR a
A EE e AR 5 B 0 B RhG FR Ik 8
BRI ) S R KA S A M E A RS R
TRz s 1T 2 B 45 49 A0 2 RE I #R 1) S
HEA B alife T2 B kM,
His FR%5— A 238 B /9 8 15 00 240 T 38 1
L R Nl gl S N RN TR S R P L X (P2
B R

AR S50 38 2 3 B TR ) O v, DABORE pCY T
SNase H1[1] SNase FE K J37 51| A B, [7] B 7 SNase
P FE B 51 N i 5 0 41 44 B2 bk 25 ( His-Tag) J
, K FH PCR J7 i, ¥ 3459 3 R T 3 5 1) o e 31
pET-28a JF A% F ik iR i, Fi4% A E. coli BL21 J&%
A M, 0 5 R A B A 41 5kL pET28a-His-
SNase 1) LW , ZH A WA IS T 5 RIEK
o HTFUSIN His R4, 38 3 — 25 8 AT 25 Ao 3
REARAT 4l B2 85% 1 H MR M, 748 Western blot
Bk TR M BRSPS TR R pH R
JEXF SNase i 14 1) 5% ), uF B HAE F pH Ju FBlAR
7, B AR BT PR, 1000 °C AT 4R A %5 e 3 e
fii DNasel 7E & i MBRTE S 0F F A 5 R3% . W
lﬂﬂ‘ﬁ It DNasel , SNase H A B 5 19 f2 & fi%[lfﬁﬁ
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