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Ltpl
E. coli BL21( DE3) 8- pH .
( IPTG)
SDS-PAGE Western blot .
. SDS-PAGE
. Western blot 6 °
( His) ; 1
( Km) ( Vmax) 70. 4
pmol.51. 1 pmol/( L * min) pH 5.0 ~6.0 1.1 BL21( DE3) (
37 ~50 C Invitrogen) ; pET29a p29 (
; Lipl ( PG1641) ; ; Novagen) ; ( Axygen) ; PCR
( Axygen) : PCR
R781 . PG1641 (
A 1000 — 1492( 2020) 06 — 0974 - 05 . .
doi: 10. 19405 /j. enki. issn1000 — 1492. 2020. 06. 030 ) ’ ( ' )
: (57 Ndel 3’ Xhol) . Luria-Bertani
’ ( LB) NN . B-d-
) ( Isopropyl-beta-D-thiogalactopyranoside IPTG)
’ 1 ( Merck ) . HEPES (pH7.4) .1
. mol/L .5 mol/L NaCl. Buffer: 50 mm HEPES
) pH7.4 150 mm NaCl . ©50 mm
. HEPES pH7.4 150 mm NaCl 40 ml.20 A:20 mm
’ , ’ 30 ml(5 mol/L. 120 I buffer 30 ml) .
( tyrosine protein phosphatase PTPs) 20B: 20 mm 30ml( 5 mol/L 120 pl  buffer
. Maeda et al * 30 ml) .300 mm 6 ml(5 mol/L 360 wl
PG1641 buffer 5640 wul) . His \
Lt 1eG~ ECL
Maeda et al * ; ( Sigma )
1.2
1.2.1 GeneBank  PG1641
2019 -09 - 02 ( : NC_002950. 2) PG1641
: ( 1 1508085MH156)
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pET29-PG1641His.

15 ~20 bp
Exnase 1
o Lipl PG1641( 513 bp)
PG1641-S: 5’ -AG-
GAGATATACATATGAAGCCGCATAAAATTCTGTT-

37; PG1641-A: 5’ - GGTGGTGGT-
GCTCGAGATCGCAGGCGCTCAGACTACS3’ .
1.2.3 @
pET29PG1641-His
BI21( DE3)
LB 37 C
C) PCR
(
) NCBI Blast
1.2.4 Lipl
1.2.4.1 Lipl
BI21( DE3)
LB (
) 37 C ( optical density OD)
600 nm: 0.6 ~0.8 IPTG 16 C
o Beckman (4000 r/min 15 min)
. 20 ml 20 mm Tris-HCI pH7. 5 150
mm NaCl 10 15 ml -30 C
1.2.4.2
50 ml 50 mm HEPES
pH7.4 150 mm NaCl 30 ml,
( 42% 30 min 2
s 25s) (12 000 r/min 30 min)
buffer o
1.2.4.3 Lipl
; 10 50 mm
HEPES pH7.4 150 mm NaCl
5~6s1
40 ml buffer 2~3s1
2 30 ml 20 mm 2~3s1
6 ml 300 mm ( 5~
6s1 ) N
SDS-PAGE o
1.2.4.4 Lipl 300 mm

6 L1.5mlEP 12 000
r/min 10 min
o buffer
(50 mm HEPES pH7.4 150 mm NaCl ) S75
1.0 ml/min
0.7 MPa 120 ~ 140 ml. 6 ml
150 mm
1.0 ml/min 0.7 MPa
1.4 ml 280 nm o
70 ~90 ml oD
EP
1.2.5 Western blot
( Millipore)
10 ku 4 °C .3 200 r/min
10 min. oD
10 mg/ml o Western
blot : His
1:3000 HRP
IgG SDS-
PAGE PVDF 37 C 1
h 3 His ( ) (1:
2 000) 1h 5
IgG( ) (1 :3000)
45 min 5 ECL
X o
1.3 Ltpl
1.3.1 OD
NaOH
DU800 A405 nm OD .
( p-nitrophenyl phos—
phate p-NPP) PG1641
pNPP
PG1641.
1.3.2 1.3.1
37.50.75 C
1.3.3 pH pH
pH 5.0.6.0.7.4.9.0
1.3.4 50 mm HEPES 150
mm NaCl pH7. 4
p-NPP oD
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Km Vmax o

2
2.1 Ltpl 1
NCBI PG1641 513 bp
500
bp : 2
o 3 ExPAsy
Lipl PI
4.99 18.75 kuo
500 bp
1 p29-PGl641 PCR DNA
M: DNA Marker; 1.2.3.4.5.6: PCR
PG1641

500bp

2
M: DNA Marker; 1.2.3.4:

PG1641

Compute pl/Mw
Theoretical pl/Mw {average) for the user-entered sequence:

10 20 30 40 50 60
MEPHEILFVC LGNICRSPSA EAVFRSYVEE QGHADRFHID SAGLSNYHIG EKADARMRAH

70 80 90 100 110 120
AARRGYDLTS LSRPVEYEDF ERFDYIIGMD FANRERLQEL APTEEAAAKI RLMIDFS5SG

130 140 150 160
THDHVPDFYY GGASGFELVL DILEECTAGL FSYLTEFHIN SSLSACD

Theoretical pl/Mw: 4.99 / 18754 83

3 ExPASy

2.2 Ltpl
p29-PG1641 His BI21
( DE3) IPTG .

N SDS-PAGE
18.75 ku
300 mm
Lipl. 4 SDS-PAGE
: 300 mm
18.4 ~25.0 ku ; 5
SDS-PAGE 51.53.
55.57.61.63.65 o
ku
14.4
18.4
25.0
35.0
45.0
66.2
116.0
4 SDS-PAGE
M: Marker; 1: 128 ;3. buffer; 4: 20 mm
;5:20: mm ;6:300 mm

kn M 51 53 55 57 59 61 63 65
T T
14.4

18.4
25.0

35.0
45.0
66.2
116.0

5 SDS-PAGE
M: Marker; 51.53.55.57.59.61.63.65: A280

2.3 Western blot
Western blot
PVDF ( 6)
His Lipl o

6 Western blot
M: Marker( Easy—see marker) ; 1.2.3.4:
PG1641
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2.4 Ltpl Lipl -
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' 3 10 s
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| —377TC
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05F
0.0 : |
0 6
Ei”".[(min]
9
= p\NPP

(1/V)  1/V

1/8 Km  Vmax
:70.4 pmol  51.1 wmol/( L ¢ min)
12
10F ! ]
8 L
4"
- o
4+
% 2 4 6 8 10 12 14 16
/S
10 Km Vmax
1/V: 1/S:
3
2] 6
Lipl
Lipl
7 Lipl ( RgpA-
RgpB  Kgp)
572 Lipl
2
0 Lipl A2
LuxS
1
PG1641
His pET29
BL.21 o SDS-PAGE
18.75 ku Western blot
o pNPP
Km  Vmax 70.4 pmol.51. 1 pmol/( L
* min) pH5.0~6.0 37 ~50 C
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Expression purification and enzymatic properties of protease

Ltpl from porphyromonas gingivalis
Gu Qiancheng' Xia Rong' Kong Wenwen
( Dept of Stomatology The Second Affiliated Hospital of Anhui Medical University Hefei 230601;
*Laboratory of Structure and Biochemistry University of Science and Technology of China Hefei 230601)

Abstract The prokaryotic expression vector of Lipl was constructed by recombinant method and transformed into
E. coli BL21 ( DE3) for over-expression induced by isopropyl-8-D—galactoside ( IPTG) then the target protein was
coarsely purified by nickel column chromatography and fine purified by molecular sieve and the product was ex—
pressed by SDS-PAGE electrophoresis and Western blot. The activity of the target protein was analyzed by color re—
action with disodium p-nitrophenyl phosphate. SDS-PAGE results showed that there was an expression band consist—
ent with its theoretical relative molecular weight. Western blot analysis confirmed that the protein was indeed a tar—
get protein with six histidine ( His) tagswhich could catalyze the activity of phosphate monoester. The Michaelis
constant ( Km) and the maximum reaction rate ( Vmax) were calculated to be 70. 4 pmol and 51. 1 pmol/( L *
min) respectively which had the highest catalytic activity at pH 5.0 ~6. 0 and 37 ~50 °C.

Key words porphyromonas gingivalis; Lipl ( PG1641) ; protein expression and purification; periodontal disease;

enzymatic activity analysis



