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1 B MREEEA Y TERMIRK A E 08 NE. KRR ESRACALHETAZ BB (Shrimp nuclease, SNU) &
B A5 69 s b, M SNU 6952k B o ik A X H AR SNU-pPICZo A S8 1LBEBE, A S35 N ST AR
B, RACBE R A G Kt FEAT B A EALAF AT AT, 4R B R SNU T £ BB E SMD1168H ¥ & 24 ik
Rk, REFHFEESEM S BHAABMMY pH 6.0, FEREH 1%, HFEA 720, #FEHBRILE D
% 1.4x10° U/mL. % it DEAE Sephadex [ & F R # BEAT T 4L KT G4 E 09 B H& @, B B RT 440 15 mg
BARE G, WiEHiLE] 6.291x10° U/mg, ZE£ 5T &% 50 kDa, PNGaseF BipiE 5 1% B /4 48 AL %
— & BB T Ca®'. Mn™. Co®'. Mg AL R #| DTT. B-ME #¢ 2 3 #d42 & EKME M, {2 Zn*". Cu®". SDS.
%R B NaCl #4849 7% 1, SNU % Ca™' /Mg R B A AZ BB, 70 CAL 32 10 min T 1% 3% B 7R °T 1 49 K& .

D ABARIF Ca’ /Mgt R M A M BB, SRR EEEE, oab R AL, R4

Secretory expression and characterization of heat sensitive
nuclease in Pichia pastoris
Fangxia Chen, and Peng Chen

College of Life Sciences, Northwest A&F University, Yangling 712100, Shaanxi, China

Abstract: Nucleases is an important enzyme widely used in biotechnology. A codon optimized nuclease gene (SNU)
from Northern Shrimps was inserted into pPICZa A vector, and expressed extracellularly in strain SMD1168H. On the basis
of multi-copy recombinant strain, we further optimized the expression condition and characterized SNU. SNU was highly
expressed and stable after 1% methanol induction for 72 h, yield reached 1.4x10° U/mL. SDS-PAGE electrophoresis
demonstrated that this is a N-linked glycoprotein of 50 kDa. It was purified by one step DEAE Sephadex chromatography to
the purity of about 15 mg/L with a specific activity of 6.291x10° U/mg. Functional analysis on the nuclease activity
indicated that it was stimulated by bivalent iron, such as Ca®’, Mn*", Co*" and Mg2+, but inhibited by Zn*", Cu*" and high
salt. Meanwhile, it was irreversibly inactivated at 70 “C for 10 min.
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DNase | (1]

Benzonase endonuclease (Merck)

[2-4]

Benzonase

[5]

(Shrimp
nuclease SNU)
65 C 1 min
(6]
DSN DSN-TL BL21 (DE3)
(78] (DNase
I[9]) [10-11] NucA[lz])
[13]
PCR
1 MRETE
1.1 #Rl
1.11
TOP10 SMD1168H
pPICZa A
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1.1.2
T4 DNA
Marker Fermentas IProof DNA
Bio-Rad pEasy Blunt Zero

PNGaseF DNA Marker

DEAE sephadex A-50 GE

12 FHiE
121
GenBank
(GenBank Accession No. CBG22733)
N 23

Sharp 'Y
381 cDNA
32
N C
Xho Xba
PCR pEasy
Blunt Zero

1.2.2
Sambrook!"!
Pichia Expression Kit

Easy Select™

1.2.3
20 puL 20 mmol/L
NaOH 10 min 10 000 r/min
2 min 1 uL AOX PCR
Zeocin SNU
[16] SNU
GAPDH 1
5 mL BMGY
250 r/min 30 C ODy0
2-6 BMGY 5 mL 5 000 r/min
10 min BMGY 50 mL BMMY
250 r/min 30 C 24 h
1% 24 42 78 96 h

F 1 KHRAASY

Table 1 Primers used in this study

Primer names Primer sequences (5'-3")
SNUF GAGCAGGATGCCACATACTATTACA
SNUR GGTGCTGGGACAACTTTCTTATCTT
GAPF1 CCCTCGAGGGTCATCACTGCTCCATCCAA
GAPRI GCTCTAGAGCGAAGCCGTTCTACCACCTC

Underlined letters indicate Xho I /Xba I digestion sites.
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1 mL 10%
80% 2-3
SDS-PAGE
1.2.4
1.2.3
(24 48 72 96 h)
( 1% 0.5%)
1.25

A (10 mmol/L Tris-HCI pH 7.0
50 mmol/L NaCl) 4 C
DEAE Sephadex A-50

A 0-1.0 mol/L NaCl
A
10 mmol/L
Tris-HCl (pH 7.0) 4 C PEG
6 000
G250
1.2.6 PNGaseF
PNGaseF U710 pg
10 uL 100 C 3 min
5uL 1 UPNGaseF
30l 37 C 18 h SDS-PAGE
127
Ko [18]
260 nm 4A=1.0
1U 20 pg pEASY-Blunt Zero DNA
2 uL (100 mmol/L
Tris-HCl pH 8.0 50 mmol/L MgSO,;) 10 pg
pEASY-Blunt Zero 1U
ddH,O 20 pL 37 C
10 min 1/4 1 mol/L HCl 25%
TCA ddH,0 260 nm
1.2.8 pH
1.2.7

(O 4 28 37 50 60 C)
pH(4.0 50 60 7.0 80 9.0

100) 0 1 5 10 mmol/L (Mg*" Ca*
Co** Mn*" Cu*" Zn®)
1 10 mmol/L DTT/B- 0.1%

1% Triton X-100/Tween-20/SDS
50 100 200 300 400 mmol/L NaCl

® 010-64807509

10 uL 250 mmol/L

EDTA 1.0%
1.2.9
1.2.7 50 60
70 C 10 min
30 min 37 C 30 min
2 BEREAH
21 EHRWNMEEMLEE
32 PCR
1200 bp
DNA
1 176 bp ( Kex2 signal
Stel3 signal )
Xho [ /Xba |
pPICZao A
pPICZa
A -SNU
22 EHBERFTIEZFHHML
Zeocin
(1] PCR 6
pH 6.0 1%
PCR 8
96 h
SDS-PAGE 50 kDa
( D
42 kDa
1 1%
72 h
0.5%

2.3 EEBBREBRYAK

kba M1 2 3 4 5 6 78 910
116.0

66.2

45.0
35.0

25.0

18.4
14.4

1 FEHREFSKEMZSHET SNU RIZEMH
SDS-PAGE 4} #ff

Fig. 1 Analysis of SNU expression level in different
induction methanol concentration and duration. M: protein
marker; 1-5 and 6-10: induced with 1%, 0.5% methanol
concentration at 0, 24, 48, 72, 96 h respectively.

K cjb@im.ac.cn

99

Py

3)




994

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech July 25,2016 Vol.32 No.7

SDS-PAGE
( 1 10)
72 h
SDS-PAGE
( 2A)
2.4 PNGase F St BgtEE 1L
SDS-PAGE SNU
PNGaseF SNU SDS-PAGE
48 kDa ( 2B)
SNU PNGase F

2.5 FZEREE SNU 1L 4FIE D17

251 pH
SNU
1U 10 pg 37°C pH38.0
SNU
10 pg 10 min
0-60 C SNU
3A 0-60 C SNU
0°C
37 °C
pH 4-10
SNU 3B
SNU pH 5.0-9.0
pH 6.0-8.0
2.5.2
SNU
A B
kDa M 1 1 2 M kDa
116.0— —— — 1160
66.2— w— —66.2
— — —450
‘3‘;8_ e B 350
—25.0
25.0— — -—18.4
18.4—1 -— 144

2 FREFBEMLENK (A) FEELSF (B)
Fig. 2 Analysis  of purified SNU (A) and

N-glycosylation by SDS-PAGE gel electrophoresis (B). M:

protein marker; (A) 1: purified SNU; (B) 1: without
PNGaseF treatment, 2: with PNGaseF treatment.

3 BE (A) 1 pH (B) % SNU E§E 42N

Mg2+ C02+ Ca2+ Mn2+

Mg2+/Mn2+ C02+
Ca2+
Mg**  Mn**

(=5 mmol/L) 5 mmol/L Mg**
1 mmol/L Mn?" Co**

Ca** Smmol/L 10 mmol/L
Zn*"  Cu*’
2.5.3 NaCl

DTT p-
Triton X-100 Tween-20 SDS
DTT B-ME
Triton X-100 Tween-20
0.1% SDS SNU
NaCl 0.1 mol/L

SNU NaCl 0.1 mol/L
NaCl 0.3 mol/L

2.6 HEREBRIAAIEAKRIES N

50C 60°C 70 °C 10 min
70 C 10 min
SNU

3 Wit

(Shrimp alkaline phosphatase SAP)
[20]

TABS TAP (TABS alkaline
phosphatase TAP)
SAP [[21]
SNU DNA
RNA/DNA
ca**  Mg*
RNase (6] SNU

Fig. 3 Effect of temperature (A) and pH (B) on nuclease activity. M: DL2 000 DNA ladder; C: without nuclease treatment.
(A) 1-7: different enzymolysis temperature ('C): 0, 4, 16, 28, 37, 50, 60. (B) 1-7: different pH: 4, 5, 6,7, 8, 9, 10.
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DSN
Ca2+ Mg2+ C02+
DNA RNase [22]
SNU
SNU-pPICZa A
SNU SNU
15 mg
SNU Kunitz
Serratia nuclease DNase |
8.6x10° U/mg  7.2x10° U/mg!'?
SNU 6.291x10° U/mg
N-
(23-241 PNGaseF
SNU
SNU 70 ‘C 10 min
SNU (65 C
15 min)
Sugiyama
pH Ca*'/Mg**
Zn** 23] SNU
Ca2+/Mg2+
SNU
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