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Construction of Setosphaeria turcica STKI-EGFP fusion gene
vector and its expression in Pichia pastoris

Yunfeng Zhang

Department of Life Sciences, Tangshan Normal University, Tangshan 063000, Hebei, China

Abstract: STK] is one important MAPK gene regulating the conidial development, osmotic stress and pathogenicity of
Setosphaeria turcica. At first, the Pichia pastoris GS115 expression vector pPIC3.5K-EGFP containing enhanced green
fluorescent protein gene (EGFP) was constructed, then STK/ gene was first amplified by PCR with the template of cDNA
of S. turcica model isolate 01-23, and then cloned into the vector pPIC3.5K-EGFP with enhanced green fluorescent protein
gene (EGFP) to construct the STKI-EGFP fusion gene expression vector pPIC3.5K-STKI1-EGFP. The vector was
transformed into the susceptible cells of Pichia pastoris GS115 by electric shock process, and the transformants were
identified by MD medium screening and PCR determination. The STK/ gene and EGFP gene could be expressed effectively
and stably in the transformants as detected by RT-PCR and fluorescence observation. In addition, we also found that the
Kozak sequence before the start codon of STK/ gene could increase 4.8 folds expression level of STK7- EGFP fusion gene.
The above research results laid a good foundation for subcellular localization and antibody preparation of STK1 protein.

Keywords: Setosphaeria turcica, STK1-EGFP fusion gene, Pichia pastoris, gene expression
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TaKaRa RNA EGFP-F  EGFP-R EGFP EcoR |
M-MuLV YNB Not 1 DNA EGFP
BBI pPIC3.5K EGFP
PCR STKI  EGFP pPIC3.5K-EGFP STK1 pPIC3.5K-
BBI ( 1 EGFP EcoR1  dpal
) F STK1 EGFP
pPIC3.5K-EGFP STKI-EGFP
2.1 ERABFEE STKI EF cDNA B [E pPIC3.5K-STK1-EGFP
01-23 RNA ~
5] 2.3 EEFREE GS1IS BHREEHERZEN
DNA PRBH & . FELFITFIR
GS115
STK1-F1/STK1-R  STKI1-F2/STK1-R o)
Kozak STK1
(STK1-A) Kozak 24 EBEELTFHPCRETE
STK]1 (STK1-B) PCR DNA
cDNA 50ng 10xTag 5uL  dNTPs DNA EGFP  STKI
4 uL (10 pmol/L) 2 pL  Tag"™ DNA PCR DNA 40 ng
(5 U/uL) 0.25 uL ddH,0 50 uL 2.5 mmol/L MgCl, 1.5 pL 2.5 mmol/L dNTPs
PCR 95 C 5min 94 C 1.5 uL (10 pmoL/L) 1.0 uL
30s 55°C 30s 72°C 1.5min 30 10xPCR 2.0 pL r7aq 0.2 pL ddH,0
72°C 10 min 20 uL PCR 94 °C 5min 94 C
30s 308 (T 1) 72°C 1.5 min
2.2 EEFREEFRERARMEE 35 72cC 10 min 1%
pEGFP-N1

x1 KABEAIMRERR

Table 1 The PCR primers used in the experiment and the function of them

Primer name Primer sequence (5’ - 3") T ('C)  Restriction sites  Primer application
EGFP-F  GCGAATTCGGGCCCATGGTGAGCAAGGGCGAG 640 EcoR 1, Apa 1 Application of
EGFP-R GCGCGGCCGCTTACTTGTACAGCTCGTCCATG Not 1 EGFP gene
STKI-F1 GCGGATCCATGGCGGAATTCGTACGCGC 61.5  BamH 1 Application of STK!
STKI-F2 GCGGATCCCACCATGGCGGAATTCGTACGCGC gene
STKI-R  CCGGGCCCGCTGCCGTTGCTCTCTGG Apa 1
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2.5 STKI #1 EGFP £ E3FRi&H) RT-PCR &)
Zuo [0
RNA
[8]

cDNA EGFP STKI1
cDNA 5 uL  10xTaq
2 uL dNTPs 1.5 uL STK1( EGFP)
(10 umol/L) 1 uL  Tag™ DNA
(5 U/ul) 0.15 puL ddH,0 20 puL PCR
95°C5min 94°C30s 55°C30s
72 °C 1.5 min 30 72 °C 10 min 4 C

4 V/em 20 min

2.6 STKI 1 EGFP R & F ik )7 445

BMMY
(Phosphate
buffered saline PBS)
(Olympus FV1200)
[l Imagel
100
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EGFP PCR 726 bp
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Fig. 1 Enzyme digestion of plasmid. 1: pPIC3.5K-

EGFP plasmid double digested by EcoR 1 and Not [ ; 3:

pPIC3.5K-STK1-EGFP(A) plasmid double digested by
EcoR I and Apa I ; 5: pPIC3.5K-STK1-EGFP(B)
plasmid double digested by EcoR I and Not1; 2, 4
and 6: pPIC3.5K-EGFP, pPIC3.5K-STKI1-EGFP(A)
and pPIC3.5K-STK1-EGFP(B) digested by Not I ; M:
DNA marker-Q.
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A
GSI115

B STK1-F1 STK1-F2  EGFP-F
+STKI-R  +STKI-R +EGFP-R

6 5 4 3 2 1 M

B2 BEEHLFHIMDIFIE (A) FIPCR(B) £7E
Fig. 2 Screening and PCR identification of yeast

transformation. 1-2: GS115-EGFP transformation; 3—4:

GS115-STK1-EGFP(A) transformation; 5—6: GS115-
STK1-EGFP(B) transformation; M: DL2000.
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Fig. 3 mRNA detection of EGFP (A) and STK! (B)

genes in transgenic yeast cells induced by methanol. 1:
GS115; 2: GS115-EGFP transformation; 3: GS115-

STK1-EGFP(A) transformation; 4: GS115-STKI1-
EGFP(B) transformation; M: DL2000.
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Bright Fluorescence

GS115-STK1-EGFP(A)

GS115-STK1-EGFP(B)

4 Kozak F5Ix STK1-EGFP Bl & EHER S P RIA KA BERIFIT
Fig. 4 Effect of Kozak sequence on the fluorescence intensity of STK1-EGFP fusion protein in yeast.
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Fig. 5 Fluorescence of different transformation under the conditions of bright field and blue light.
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