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Construction of Secretory Expression Vector of Aspergillus niger
and Expression of Enhenced GFP

ZHENG Hongyu, HUANG Yumao, YU Xiyao, ZHONG Zemin, XIANG Linsheng, TANG Liyun
(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China)

Abstract ; After being obtained through PCR amplification, glucoamylase gene promoter and tryptophan
hydroxylase gene terminaer were linked together in sequence to construct Aspergillus niger secretory ex-
pression vector pPHT. EGFP gene was added to pPHT, forming a recombination expression vector,
pPHT-EGFP. pPHT-EGFP was transformed into A. niger protoplasts. Positive transformants were identified
through hygromycin resistence and PCR amplification. Positive transformants were cultured in a medium
where starch was the sole carbon source. The hyphae were observed under a fluorescence microscope, in-
dicating the characteristic of fluorescence distribution, which mainly concentrated on hyphae tips, sep-
tum, cell wall and culture medium. Green fluorescence of the solid medium indicated secretion of EGFP
to extracellular medium, which belonged to secretory expression. Green fluorescence of other spaces

showed positions of secretion.
Key words: EGFP gene; Aspergillus niger; expression
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Befl G B 2= R A7, sGFP & A1 8 R pudE JL R
O IR H [ 2 1k 1, pENS1 & EGFP KM ; rTaq
DNA R 5§, LA Tag DNA 25 H, FR 6 ¥ N D) Bl
EcoR T Avr T . Xho 1 AflNl \Hind Il .Spe I .Apa 1 .
Not 1 ,T4 DNA #3:0 , pUCL9 Jitki, pMD-18 T k{4,
DNA Marker JJy K% 5 £ 9 T #2/A w (TaKaRa) 7™ iy ;
JFOR AR G R &, DNAJiE [T i) &, DNA 4l 4k ik
&R Omiga 25w i IR R BUANEHER N
P 2 T
1.2 K 7H*E
1.2.1 PCR 3|44kt 5 554 ¥ M GeneBank
o il A 4k R it 5 R AL B R S 3 1 ((PglaA
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FIME R, Bt g 81 TupC (EGFP 1 PglaA-g (¥EAL
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laA-g FE & A WAL B R IR 5 I 51 Fl KEX2 £
BREGVI R 3. R A8 BORL sGFP 75145 &, , 1%
TSy & R it 3L N (PHT) . Fri it 51 g
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Tab.1 Design of PCR primers

SIYIFF 9 LRI 83 4

T BTG (5'3") WL
PglaA-g  P1.CTAGCCTAGGGACCTTCCATG Avor 1l
GAAGTGACCTGCTGC
P2.CCGCTCGAGGAATGCGGCCGC Xho I -Not 1
GGGGGCCCGGACTAGTGGTGCCG Apa | -Spe |
CCAGTAGCCACG
TtrpC P3.CGGAATTCCTAGCCTAGGCCG EcoR |
CTCGAGGATCCACTTAACGTTACTG Avor 1l
Xho |
P4.CCCAAGCTTGCCTTAAGGAGTG Hind Il
GAGATGTGGAGTGGGCGC AT
EGFP P5.GGACTAGTATGGTGAGCAAGG Spe |
P6 . CCGCTCGAGTTTACTTGTACAGC Xho [
PHT P7.GCCTTAAGTGGTTAACGATCT ALl -Hpa 1
TTCGACACTGAAATACGT
P8 .CCCAAGCTTGGTCGAGTGGAGAT Hind Il
GTGGAGTG
B4 P9.GCTCGTACTGCCATCCTGAATAA

P10: TCGAGTTTACTTGTACAGC

1.2.2  EGFP 4k kA Bhea g ¥ TupC 1)
PCR F=¥3d it EcoR 1 . Hind I 3] 5 5k pUCI9
B, 13 2 v a] ik pUCT9-TupC; pUCI9-TupC 5
PglaA-g 833 Avr [I  Xho 1 XU Y) J5 3% 322, 315 BORL
pUC19-PglaA-g-TtrpC ; pUC19-PglaA-g-TtrpC 55 PHT
i) PCR F=45d 35k AAL T Hind T WURG V) 7 42, 15 5 &
kL pPHT ;¥ EGFP JE R FURLiE 33 Spe 1\ Xho |
XUEGFY) 5 ok pPHT 4% , e 245 3 SR ih 2 8 404
pPHT-EGFP 8 JFokiAa st FE A& 1 iR,

1.2.3 RAREHAZHE HMBRMEMTT
T 4% SR R B R AR 5 3R 2 o (R T M BE s ) 10°
mL ") RV 3EFE (30 °C,150 /min) 14 h, IR 4 i
R (76 5 mL @B A 0. 05 g % BERE 0. 05
g By 0. 025 g WS A, Fo oM e, B0, i IERR
) BRI N 22, PR G i (34 °C (100 1/min)3 h,
R SRR A A BT, P 3 D A 1 s R AR T
TR E HIR & B/ FARES J5 1 84T AR DNA 1)
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Fig.1  Construction of secretory expression vector of Aspergillus

niger pPHT-EGFP
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Fig.3  Electrophoresis analysis of Aspergillus nigerr genome



44

S FARE R IR R ¢S S AL Nib] iaf e WA & S ivi s = U E SO

571

2.2 TurpC PglaA-g PHT 1 EGFP ERF K=&

PABRE sGFP S RiAf , 47 44551 249 800 bp ) Tir-
pC FEIN L ZE AN 45 LR 5 5L D 41 DNA Sy AR AR
PHEFIZ2 700 bp 1) PglaA-g H N, 45 R UMK 55 LA
JiRL pENST J#siti , PCR 973453 212 800 bp 1) EG-
FP LD S5 RANIE] 65 LABORL sGFP AR 47 34 15 51
£J 4 000 bpfy PHT :[H, PCR §" 45 R AN 7.
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Fig.4 PCR result of TirpC
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bp M 1 2
2000

1000
750
500
250
100

M:DNA marker DL2000;1 2. EGFP 3:[H.
Kl 6 EGFP ¥ tagh
Fig.6 PCR result of EGFP
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Xt PglaA-g JEPR AT P, P25 R 5 Gene-
Bank ¥ 5 528 X00712 1) 4 44 il 3 B8 )7 31 % £,
Blast 7347 i 7n FE K S AR RL R 99% , 18] 8 Jr s 2y
25 5 vh 30 o0 B AL B S B ) 3 7 08 S KL &
KEX2 Z REFVIEI 5751

ttcgtcgectaatgtctogtoe gitcacaaactgaagagettgaagtoge g
agatgtctotgcaggaattcaagotagatgotaage gatattgoatggcas
tatgtgttgatgcatgtgcticticetteagettccocto gtge gagtgagatt
tggctataaattgaagtgettggtcgggaticoc gtgaggoactgaagtac
ttoctocoettttaggogoaactgagagootgageticatcoccoageateatt

acacctcagcaatgtcgtteccpatctctactcgeccigagcgeectc gt
ctgcacagogttooca aatgigaiffceaagogos

AR5 S P RHARR R KEX2 2 KR A7 5551,
8 BT 5T IR K KEX2 £ kG E) 07 5 551
Fig. 8 Sequences of promotor,signal peptide and KEX2
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4 BRFALF 2N IR T, 308 FURLC & L2
(VN ER R
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Fig. 9  Identification of restriction enzyme digestion of pPHT-
EGFP
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Fig. 10  Identification of positive transformants
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(B 11b) B 220 it o AR B AN B 5800, T 22 Th g
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BI11 FAPER A2 5Ot SR

Fig. 11  Observation of green fluorescence of positive transformants
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W ARG T EGFP 1 RT3k , 15 28 Wl 8¢ 5]
PRHh AR R A, R ) E R PR R
22 Th vt A B 22 RIS Ab . 25 SR B, e BEAL 15 5 K
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