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Homologous Expression of Asparaginase Gene in Aspergillus niger
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Abstract. In order to achieve the homologous expression of asparaginase gene asp in Aspergillus
niger CICC2462,the asparaginase engineering strains were construced. The specific primers were
designed according to asparaginase gene asp sequence in the NCBI (GI:145231287)to amplify the
coding region of asp and pSZHG-asp expression vector was constructed. Then agrobacterium
mediated method was utilized to transform A spergillus niger ,and homologous recombinations which
glucoamylase gene (glad ) was replaced by Asp were screened. The expression products of the
transformant were analyzed using SDS-PAGE and enzyme activity detection. Eight homologous
recombination strains,where glaAd locus was replaced,were obtained,and the supernatant in 4 of
them were measured. The result of SDS-PAGE showed protein bands at 42 000,the amount of the
recombinated protein was 185~417 y g/mL,and the highest enzyme activity of fermentation broth
was up to 21 111 U/mL.
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## ; PMD18-T vector: 14 F Ki% 5% (TaKaRa) 49 T.
o H]
112 XA A FRREPE N UIES TADNA % #2  |
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1.2 Fi&
121 ZwFEA R4 DNA 2K
LB R H CTAB ik,
1.2.2 5l4hi%it M4 Genebank ™7/ Af 1Y B il 25
KT 4 M B 3 Asp F 51 (7 %1 5 Gl
145231287) Lk K 2 if 45 22 35 34k pSZHG £ 5l i
SUPHRRAE , F Primer5.0 3453 5 1% i1 Asp 2 A 4
S5, MR R A A E AR pSZHG-Asp 19751
DA S b A Tl 3 DR A i 8, R AT
PCR #6105 | 9 K% [A) V5 2 4 5% 4k F PCR #0514 .51
WIFA 21,
1.23 PCR & & PCR EEAR KR ITF (25
pL):5 xBuffer 5 wlL,Mg?*(25 mmol/L.)2 wlL,dNTP
(2.5 mmol/L)2 pL, I F#E5] ¥ (20 wmol/L) 45 0.5
L, B 1 wL,Prime Star Taq fif 0.2 wL, il ddH,0
225 pl,

PCR J W 45 :94 CHIZEHE 5 min, 94 C7E
30 5,56 “CiE % 30 5,72 CHEff 2 min, 3t 30 4~E
R, 72 CLIEAH 10 min, 4 CL AL,
124 Rk #H M E 4 pSZHG pMD-Asp ik
53 5 Nhe 1 Hind 1L BRI ]9 DIBGBE D), 53 51 [0
W 15 000 bp A 2R 24 F1 1 254 bp 19 H 56 K 4

S it g R DY 4 Y

x1 AHREAASY
Table 1 Primers used in this research

5|4 Primer

P1: Asp—sense

5147 %) Primer sequence
TCTAGACCATGCCTCTCAAGCCGATTCT
AAGCTTCTACGCATCCGTGCCCAGAG
TCTAGACTCGGCGACTTGGTCTTCAC
CTCGAGCATAAGGCGGGTTCACATC
GACAATGGCCGCATAACAG
GAAGCCTTGAGCGACGAAT

P2: Asp-antisense
P3:5’ GLA-sense
P4:3’ GLA-antisense
P5:hph—-sense
P6:hph—-antisense

519 H i SHEREE//PNIN

SekE H LR 1 254 bp
SR H LA 1 254 bp
A6 00 BF 1 % A 4700 bp
A BH 5 16 4700 bp
e [7] 58 2 2 5 1 700 bp
A6 DU [ % 2 20 7 Ak 7 1 700 bp

LHStHRASIL 2015 FE 4 EE 5




RESEARCH ARTICLE

WEI Suzhen,et al: Homologous Expression of Asparaginase
Gene in Aspergillus niger

W TR IR K pSZHG-Asp,
1.2.5 ZwEeykirieie  WLCHER[12],
1.2.6 R RAFE AT WICHR[13],
127 RN ABREEEE SN Z TG L&A
FAX T A L B S BB SCHR[14-15], FrvfE Al LR 26 . 4
B R EL(NH,),S0, ¥ T#8 4tk | Bic & 5 ht i 5 43 51
4'5.10,20.50.70.100 we/mL HIbRAEE R, 7% 2
HEAT A o 1 2 A0 i A DA R 1) 4% T M T 305 2 1) )
FEN
2 REHEEE
Table 2 Standard curve

it ) Gk
i P2 464 o 1 VR AR R/ L 30 0
KL 2 500 2 530

B R IA 1.2 mL K% BRI, 751 A0.10
mL VA AR SR AR A 0.10 mL U< SR A%
182,37 C/KI 30 min, 1 em LI, F&HRER3
o Y A5 310 4 I I A A ) R 4 s o Vs YRR, S 7 i
FE 650 nm K AIOGEE  IUKPES 2 445 7
T
*3 RLBBEBEHIONESE

Table 3 Procedure for asparaginase determination

A /0L
HELE 30 30 0 0
Tt R e s V25 T 0 0 30 0
TR K 2300 2300 2500 2530
PNNES 313 200 0 0 0

4], 37 C/KW% 30 min

KT A I g 0 200 0 0
TR A R VW 1200 1200 1200 1200
AR TR B T T 100 100 100 100

RA)EE 37 C/KW 30 min, T 650 nm 4 G
SRR I 45 OB EE o D A8 WO B e 2kt
FRAE WO BE i 45 B W' B2 AL, XoF R s o i 2 7 1)
SN I ST R RS X (we/mL) TG,

it 7% (pg/(min-mL))=(X pg/30 min)x(1/0.03
mL)=10X/9

it 3 1 LA E S (U)  FERRHESRF TR 1 mL il
WAE 37 CHIEWAEM 1 min 724 1 pg A8 1V
A (pH 5.0,37 °C).,

RS

2.1 asp EERY 1

DI E CICC2462 B4 Witk , H asp %
KRR S PES 51T PCR 973, 3RA529 1 254 bp 1Y
Hq B, W 1, Wiz Bosa b % pMD18-T, 3628
M, K045 SR R AT blast FEXT34T & B, % 7 )
5% 55 G1.145231287 9 2 A 1y %1 A1 LM A
100% .,

2000 bp

1 000 bp
750 bp

500 bp

250 bp
100 bp

M:DI.2000 Marker, 1 ;asp &M PCR ¥ 34 774
BE1 asp ZEE PCRIELER
Fig. 1 Results of PCR amplification asp
22 RixFEHE
Fk AR pSZHG-asp F WL IE 2, Z 2K H
Xbal HindII1 B Y) % 5E 13 3] K2y 14 000 bp 1 2
300 bp WP Z%47 , ULIE 3, UF B A EE IE A

RB oriV Xba 1

Asp
GLA3

-Hindll

HPH
15280 bp

PgpdA
Xhol GLA3

Hindm\Nhe 1 ori
| Nhe I, HindTl Xbal . Hindlll

Rb oriV NPT
pSZHG-Asp

16 534 bp

B 2 pSZHG-asp RiEH K E

Fig. 2 Construction of expression vector pSZHG-asp
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14 000 bp

2 300 bp

1000 bp

250 bp

M:DL1 5000 1.Xba I .Hind 111 3LHFY]
3 pSZHG-asp MEEYI &R

Fig. 3 Enzymes digestion of vector pSZHG-asp
23 EREAFELTFHIRIE

AT B -5 0 i LR SR 2 IO - M
H A R R TR K A SRR N A P3 P4
P47 PCR KGN, JE X5 19 A AR SEAT AL, A7 4 Bk
PoHE 3 500 bp 22 A7 (9 H 9 454 F1 4 700 bp 14
glaA FEDI 265 O BIPERE AL T, ULIET 4, FIRT P5 P6
IR 4 Bk BHVERE AL T4 PCR G I, 45 R REY 1
i 1700 bp Zc 47 89 H B9 A, I IX 4 BRAR 2 [
HAKA T, ILES,

8§ 9 10 11 12

M:DL5000 Marker;1: 7KXf#8 ;2. pSZHG-asp ki Xf HE ;3
Mg Ok TRk 4 5 1112, BRI E B AL T 56.7 .8,
9.10: 4 FHEF: b

4 BPHEHLFPCRRIEER
Fig. 4 Results of PCR of Aspergillus niger transformants

2000 bp—|

W=

250 bp—
100 bp—,

M :DL5000 Marker; 1 ;7K X [ ;2. 2 2% 1 2% B8 ik 6 153
ki pSZHG-Asp ¥ F8 ;4 5.6 .7 . 2 iy 25 [7] 5 5 41 5% Ak 1

Es5 BEHEHRLTEESEHPCRRIEER
Fig. 5 Results of PCR of homologous recombination
Aspergillus niger transformants
24 RIZBtRRESEGTE N E
241 ABRAFEWEZGHAE R AREE R
B 5 SIS [R) Jo e ) b v R, S ) A
650 nm A0 5E WG RE , PSRV (g/mlL) b B
AR OGP AR il bR e T 22 LK 6, RP=
0.999 7, F W H L VAR AR BT

1.0f
0.9¢ 1=0.008 2x+0.050 5
0.8r R>=0.999 7
0.7t
g 0.6
Z 0.5+
8 o4}
0.3t
0.2t
0.1t
) - - ; - s ;
0 20 40 60 80 100 120
ST E/(ng/mL)

B 6 SEmirEMHLE
Fig. 6 Standard curve of ammonium nitrogen assay
242 mEawl s B KRR 3 4[] R 2 iR
PRIEAT B804 I 1 % | A () Jh 8 Ik ] O Rl 5% DL 3% 4
He A AT 3K 21 111 U/mL,
25 RNEZEBREBEEAEKRPHTDRIE
X IR AW 10,11 d SRR, MR W AT

R4 RIUVZBERRERTE R R & B A A GO B R

Table 4 Enzyme activity detection at different fermentation time of asparaginase

R 1] 2% Tt 1 i 7% /U

73

K TR AR 369+23.12 667+25.21 569+19.47 580+27.28 438+28.36 508+30.12
Bk 1 7 439+35.26 8 902+37.46 8 699+37.56 17 534+48.56 18 672+47.89 10 461+39.35
WPk 2 3 726+26.37 6 220+32.31 2 953+28.13 7 615+34.78 3 604+18.34 12 520+36.47
B 3 8 821+37.79 9 146+40.18 16 016+48.39 21 111+46.18 18 130+32.69 379+18.36
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SDS-PAGE 43#r, Z5H UK 7, 5 & REEM L ,3
Pk H 20 B bR B TE 25 42 000 B0 B EL T B E H
W, 2 ALPHAIMAGER SYSTEMS #4347 ,3
MR TE KR H BB RS Y 185~417
pe/mL, 1 H & B RRALR 12 pg/mL,

M 1 2 3 4 5 6

260 000
140 000
100 000

70 000

50 000

40 000 42 000
35000
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10 000

M A BRI 431 B bnifi s 12 1R BRI 5 26« [m] I T 21 DA
7 *RixEH SDS-PAGE
Fig. 7 SDS-PAGE of expressed protein
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YE# LB G A 7= B AR CICC2462 [R] I 7E 8 JE
DAL (A R 2 A A2 A4 | OB A il 55 DR iy R TR B
R0 AT S, R T R ) A T T TR B, LT O
P T B 2 PR e SR AE P N 152 3 1 I ) #E A A
A FE 5 22 S 56 v W B O e A e SR R SR B R
IKRGEER A ST IRAT 0 TR B 0 A I Tl 006 A
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