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Construction of Hexose Transporter-like HXT1 Deletion
Mutant in Pichia pastoris

ZHANG Wen-Wen ZHANG Ping XUAN Yao-Ji ZHOU Xiang-Shan* ZHANG Yuan-Xing

(State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Glucose was transported by the large number of hexose transporters in yeast cells. There were 18
hexose transporter genes had been identified in Saccharomyces cerevisiae. However, as an excellent expres-
sion system, there was no information of these genes had been reported in Pichia pastoris. Based on high
homologous recombination efficiency in yeast, we chose G418 resistance for screening, 200 bp were cloned
from the up and down sequences of HXT1 ORF respectively, then ligated to the 5" and 3’ end of G418 resis-
tance gene for recombination. After electroporation of GS115 spheroplast and screened through different
G418 concentration plates, finally we obtained one HXT1 gene deletion mutant named GS115 A HXT1. The

growth rate and glucose consumption of this mutant were both lower than the wide type.
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TOP10, GSl115, pUC18 ,
pPIC3.5K , pPMD19-T
TaKaRa
1.2 EFEREREH
1.2.1 $EFE: LB (1% , 0.5% ,
0.5% , 50 ug/mL Ampicilin, 50 pg/mL Kana-
mycin), 1.5%
YPD (1% , 2% , 2% ),
2 % ,
1 mol/L G418  MGY
(1.34% YNB, 1% , 4x1075% , 0.004%
) MM (1.34% YNB, 4x107°% ,05%

0.004% )
1.2.2 EFEH: 37°C LB-Ampicilin
200 r/min ;

30°C YPD-G418 200 r/min

1.3 FENESEMRT
PCR Bio-Rad ; /
UV751GD ;

14 FHi*
1.4.1
DNA [6],
[7]
1.4.2 5|¥i&it & PCR £4: PCR ( 1
PCR : 94°C 30 s, 50°C 30 s,
72°C 1000 bp/min, 30

F1 KUHPERASY

Table 1 Primers used in the experiment

Primer name Sequences

5'-CGGAAAAATTACCCCAAAACCTGGTGAT-3’
Primer2 5'-GGCATAATGAGGACGAGAGCTCCTGTTG-3'
PrimerHXT1X 5'-ATGAGTTCAACAGATATCCAAGGTG-3’
PrimerHXT1Y 5-CGGTTATAGGGCGCCCTTGTCTTTA-3’
PrimerHXT1A 5'-CCTTAAACCTAAAGAAAAACGG-3'
PrimerHXT1B 5'-AGTAGGCATGGCATAATGAGGA-3’

Primerl

Primer5 5'-CCGGAATTCCGGAAAAATTACCCCAAAA-3’
Primer6 5'-CGCGGATCCATTATATTATGGGGAATAA-3'
Primer7 5'-ACGCGTCGACTTTGGAAGGGTTTGATGAT-3’
Primer8 5'-ACATGCATGCGGCATAATGAGGACGAGAG-3'
Primer13  5'-CGCGGATCCAAGGAGATGGCGCCCAAC-3’
Primerl4  5'-ACGCGTCGACACTTGAAGTCGGACAGT-3’

143 EAHE: GS115 DNA
s Primerl Primer2 1989 bp
HXT1 ( 1617 bp),
pUCI18 )
Primer5  Primer6 HXT1
5 (193 bp),
EcoR 1 BamH 1, pUCIS8
pUC18(HXT1Up) Primer7  Primer8
HXT1 3’ (203 bp),
Sal I Sph 1, pUCIS8
pUC18(HXT1Down) Primerl13 Primer14
pPIC3.5K Kan
(1529 bp), BamH I
Sal I pUCI8HXT1Up Kan
BamH 1 Sal 1 ,
pUC18(HXT1Up-Kan), EcoR1 Sall ,
HXT1Up-Kan(1716 bp), EcoR 1

sal 1 pUCI8(HXT1Down)

pUC18(HXT1Up-Kan-HXT1Down)( 1)
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Primer13 Primer14 HXT1

pUCI8 HXT1Up-Kan-HXT1 Down PrimerHXT1A  Primerl4 Primerl3  HXT1
HXT1Up Kan HXTIDown PrimerHXTI1B PCR
HXT1
HXT1, 3
EcoR1 BamH 1 Sall Sphl
1517bp 1717bp 1717 bp ( 3A),
1 JR#I pUCI8HXT1Up-Kan-HXT1Down #J3& 6
Fig.1 Construction of plasmid pUC18HXT1Up-Kan-HXT1Down
, (1 5 )
2 R ( 3B) s ,
2.1 EEFREEE GS115AHXTL SRk E kA E HXT1 PrimerHXT1A
s PrimerHXT1B 1913 bp
G418 HXT1 ORF PrimerHXT1X
( ) HXT1 M PrimerHXT1Y (30,
2 HXT1 ORF 1
pUCI8(HXT1Up-Kan- PrimerHXTIA  PrimerHXT1B
HXT1Down) EcoR I Sph I ,
1913 bp T
HXT1Up-Kan-HXT1Down(1913 bp), MI3
GS115 50 3 S\
HXT1Up HXT1Down HXT1 =2 G418 K[ K HEN %L
, Table 2 G418 concentration and cell numbers per plate
HXT1 ORF G418 concentration (mg/mL) Cell numbers (cell/plate)
2.2 GS115AHXT1 Stk Ekk B ik 0.50 1.0 107
G418 0.50 0.5 x 107
0.35 3.5 x 10°
’ 0.35 25 x 10°
G418
0.25 2.0 x 10°
YPD (2),30°C 4d~5d 0.25 1.5 x 10°
8 6 . , 0.25 1.0 x 10°
0.25 5.0 x 10°

pUC18 HXTI1Up-Kan-HXTIDown
HXTIUp an HXTIDown

l

Double digest

Ka
Homologous recombination ]
HXTI GS115 genome

HXT1 was replaced by Kan
B -
i in GS115 genome
2 EEBHRREAE
Fig. 2 Gene replacement deletion method

HXT1 3 s HXT1 5
Note: The right black box is 3’ sequence, the left is 5’ sequence.
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A
HXTI in GS115 genome
PrimerHXTIA PrimerHXT1X
- > R
— N o
P <
l PrimerHXT1Y  PrimerHXTI1B
HXT1 was replaced by Kan in
GS115 genome
PrimerHXTI1A Primer 13
- -
- Kan -
— PrimerHXT1B
Primer14
| 1517 bp |
| 1717 bp |
| 1717 bp ‘
B C
bp 39-12-22-33-13-23-14-14-24-35-1 5:25-
o] TR = g
1200 po ; 'g‘ W
.}' "‘."i"'_pfr.(
E 3 Kanamycin 152 H) PCR 31E
Fig. 3 PCR identification of kanamycin resistance clones
TA: ; B: Kanamycin 1~6 PCR , 1~6: 1~6" ; M: Marker; 1-1, 2-1, 3-1, 4-1, 5-1, 6-1:
PCR primerl3 14; 1-2,2-2,3-2,4-2,5-2, 6-2: PCR primerl3 ~ HXTI1B; 1-3, 2-3, 3-3, 4-3, 5-3, 6-3: PCR primerHXT1A 14;C: 1
5 PCR , M: Marker; 1-1, 5-1: PCR PrimerHXT1A = B; 1-2, 5-2: PCR PrimerHXT1X Y.

Note: A: PCR primer and DNA fragment length illustration; B: PCR identification of kanamycin resistance clones 1~6", 1~6: 1~6" clones; M:
Marker; 1-1, 2-1, 3-1, 4-1, 5-1, 6-1: PCR primerl3 and 14; 1-2, 2-2, 3-2, 4-2, 5-2, 6-2: PCR primerl3 and HXT1B; 1-3, 2-3, 3-3, 4-3, 5-3, 6-3:
PCR primerHXT1A and 14; C: PCR identification of clones 1 and 5. M: Marker; 1-1 and 5-1: PCR PrimerHXTIA and B; 1-2 and 5-2: PCR
primerHXT1X and Y.

1 5 10 r 1% Glucose
HXT1Up-Kan-Down, 1 N
5 , HXT1 ORF Kan = hxtlA
1 , GSI115AHXT1, &6
e
2 4r
2.3 EEFREEE GSIISAHXTL Btk EMkEE TR £
HE P ERIER =t
GS115AHXT1
I ' 1 L 1 1
5 5 0 0 10 20 30 40 50 60
1 (h)
( 4 4 GSUHSAHXT1 E#kEEEE DA E K ihik
HXT1 Fig. 4 GS115AHXT1 kinetics of growth in glucose
7 , HXT1 , /
, , HXT1
HXT1

© ﬂiﬁﬁﬁi%ﬁﬁﬁﬁﬁ-ﬁﬁ%‘]ﬁﬁfﬁ%ﬁ%ﬁ http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



1344 #od g AR 2009, Vol.36, No.9
25 R s
25 ) 40 HXT1 (ol HXT1
( 35 );
(25 h~45 h) ( S £ X Wk
3) HXT1 ( ) [1] Reifenberger E, Freidel K, Ciriacy M. Identification of
novel HXT genes in Saccharomyces cerevisiae reveals the
impact of individual hexose transporters on glycolytic flux.
601 WT/AHXTI 1 100 Mol Microbiol, 1995, 16(1): 157—167.
. s [2] Wieczorke R, Krampe S, Weierstall K, et al. Concurrent
T;I 30 180 g knock-out of at least 20 transporter genes is required to
“aé; 40 t {¢o g block uptake of hexoses in Saccharomyces Cerevisiae.
.E 10 i_-; FEBS Lett, 1999, 464: 123—-128.
_ug 140 S [3] Kim JH, Johnston M. Two Glucose-sensing pathways
= 20 é converge on Rgtl to regulate expression of glucose trans-
© 10 120 2 porter genes in Saccharomyces cerevisiae. J Biol Chem,
0w A 0 “ 2006, 281(36): 26144-26149.
0 5 10 15 20 25 30 35 40 45 50 55 60 65 [4] Tschopp JF, Emr SD, Field C, et al. GAL2 codes for a
t (h) membrane-bound subunit of the galactose permease in
5 EEEMEERSEEE A KMBERNBER Saccharomyces cerevisiae. J Bacteriol, 1986, 166(1):
Fig. 5 Growth and carbon substrate consumption in glu- 313-318.
cose and methanol medium mixture [5] Stasyk OG, Maidan MM, Stasyk OV, et al. Identification
- GS115 WT( ) AHXT1 ( ) of hexose transporter-like sensor HXS1 and functional
( ), ( ) ( ) s hexose transporter HXT1 in the methylotrophic yeast
55 mmol/L 1% (V/V). Hansenula polymorpha. Eukaryotic Cell, 2008, 7(4):
Note: Kinetics of growth (squares), glucose (triangles) and metha- 735-746.
nol (circles) consumption in GS115 wild-type (open symbols) and . L. .
HXT1 deletion mutant (solid symbols) strains grown in batch cul- [6] Sambrook J, Fritseh E, Maniatis T. Molecular Cloning-A

ture. Initial glucose and methanol concentrations were 55 mmol/L
and 1% (V/V) respectively.

3 Wi

HXT1 ,
G418 G418
’ [9]
G418
, HXT1
HXT1

http://journals.im.ac.cn/wswxtbcn

(7]

[8]

(9]

[10]

Laboratory Manual. Cold Spring Harbor laboratory Press,
1989.

Cregg J, Russell K. Methods in Molecular Biology. Hu-
mana Press, 1998, p.103.

s s

, 2007, 34(6):
1198-1201.
Scorer C, Clare J, McCombie W, et al. Rapid selection
using G418 of high copy number transformants of Pichia
pastoris for high-level
Bio/Technology, 1994, 12: 181-184.

Johnston M, Kim JH. Glucose as a hormone: recep-

foreign gene expression.

tor-mediated glucose sensing in the yeast Saccharomyces
cerevisiae. Biochem Soc Trans, 2005, 33: 247-252.

© HEFRIFIRRHE DRI IS SR E R

http://journals. im. ac. cn



	毕赤酵母己糖运载体HXT1基因缺失菌株的构建 
	张文文  张  平  宣姚吉  周祥山*  张元兴 
	Construction of Hexose Transporter-like HXT1 Deletion Mutant in Pichia pastoris 
	ZHANG Wen-Wen  ZHANG Ping  XUAN Yao-Ji  ZHOU Xiang-Shan*  ZHANG Yuan-Xing 
	1.1  菌株与质粒 
	1.2  培养基及培养条件 
	1.3  主要仪器和试剂 
	1.4  方法 
	2.1  毕赤酵母GS115ΔHXT1缺失菌株的构建 
	2.2  GS115ΔHXT1缺失菌株的筛选 
	2.3  毕赤酵母GS115ΔHXT1缺失菌株在葡萄糖培养基中的生长情况 

	参 考 文 献 



