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Table 1

1

1.1
1.1.1
pUC19-XA
pGLRIK
TaKaRa
1.1.2
T4 DNA
TaKaRa

18S rDNA

Bio-Rad
TaKaRa

Streptomyces I
pUC19
1.2
GenBank
pBR322

SDS- P5

1 PCR

The sequences of PCR primers used in plasmid construction

E . coli DH5a
pBR322

pMDIO-T simple vector

Taqg DNA
CIAP

DNA
Southern blotting DIG
High Prime DNA Labeling and Detection Starter Kit I

Gene Pusler
DNA

C. utilis

Gene Fragment size/bp

Primer sequence 5'—>3’

Source

GAP-p 970

GAP-t 802

18S rDNA 1700

141 1970

mlA41 caa code Gln

xynA 1300

xynA-2 1200

P1 GGATATCTTACAGCGAGCACTCAA
Eco RV

R1 AGGTACCGCTAGCTCTAGAATGTTGTTTGT
Kpnl Nhel Xba

P2 TTCTAGAGCTAGCGGTACCTATGACTTTTAT
Xbal Nhel Kpnl

GGGATCCACGTGTAATACCAGG
BamHI
P3  CGATATCTGCCAGTAGTCATATGC

EcoRV

R3 CGATATCTGACTTGCGCTTACTAG
EcoRV

P4 CGTCGACAGTAAGTATGAAAAGAGC
Sall

R4 GGGATCCGG GTTTGGTCTATGTTGCT
BamHI

PS5  AACCAAGCAAGTTTTCCAC

R5 GTGGAAAACTTGCTTGGTT

P6 TATCTAGAATGGCCGAGAGCACGCT
Xba |

R6 GGTACCTCAGGTGCGGGTCC
Kpn 1

P7  ACATGGTGACGGCCGAGAACGAGAT

R7 TTGGAGCAGGAGTAGAGCTGGATCA

C. uilis

C. uilis

C . utilis

C . utilis

C . utilis

S . oviridis

S . oviridis
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1.3 pGLRIK 1.4.2 pGLXR pT-XA
1.3.1 CYH C. utilis Xba 1/Kpn 1

P4/RS P5/R4 PCR pGLR9K pGLXR
141 2 DH5a
2
P4/R4 PCR 1.5 C. utilis
CYH PCR 94°C 5 min 94°C pGLXR Eco RI Hpa 1
30 s 56°C 30 s 72°C 2 min 30 72°C 10 min
pMD19-T simple vector 12 23
pT-CYH 1.6
1.3.2 GAP GAP-p GAP-t CYH 50 pg/mL.  YPD
C. utilis P1/ 3
R1 P2/R2 PCR GAP P6/R6 PCR
GAP-p GAP GAP-t YPD
PCR 50 60 75 100 pg/mlL
pMDI19-T simple vector pT-GP pT-GT CYH PCR
1.3.3 18S tDNA C. utilis P7/R7
P3/R3 PCR 18S rDNA P7/R7
PCR 1.2 kb
pMDI19-T simple vector pT-tD
1.7 xynA
1.3.4 pGLRIK pT-GP PCR
pl-GT  pBR322 Eco RV/Xba 1 Xba YPD 30°C 1:100
I/Bam HI ~ Eco RV/Bam HI 20 mL YPD 30°C
3 T4 DNA 3 70h 85h
pBR-GAP DNS mL.
pT-CYH  pBR-GAP Bam xynA U/ml, *°%
HI/Sal 1 T4 DNA 50°C pH5.6 Imin
pBR-G-L 1 pamol U
pT-rD  pBR-G-L Eco RV 1.8 PCR probe
T4 DNA pGLXR P7/R7 PCR
pGLR9k DH5a 1.4.1
PCR 1.0%
DIG-dUTP PCR
1.4 XynA pGLXR
1.4.1 xynA pUC19-XA 1.9 Southem blot
P6/R6 PCR xynA Southern xynA

*?  PCR 94°C 5 min 94°C 30 s 58C xynA

30 s 72°C 1.5 min 30 72°C 10 min PCR DNA
pMDI19-T simple vector 0.8%
pT-XA uv
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0.5x SSC 0.1%SDS p GAP-t 18S rDNA
DIG-dUTP
GAP-p GAP-t CYH 18S rDNA
5 pBR322
PCR
2.1 pGLRIK
CYH GAP GAP- pGLRIK 1
Nhe ]
' Bam HI Yhe |
Sph T Nhel
K |
Pt
pBR322 o et | B T |
436 1hp
Amp
h i T
Feo RY
—
: Sal l
GAP-p Bam HI
lico RV === Xbu | o Bam HI
(GAP-t
Yoo | B HI ml.41
St | eo—-1 7 ]|
Yo 1
P
Nhe
Kimi |
AL-t
Bam HI
TR N A
ml 4l ——y
Amp Sl 1 Amp oo 11
pGLROK Boky
_ | EcoRV B nhe - MCS
. . L GAn
mld| \Hpal
185 rDNA
Eco RV E-o RV
1 pPGLRIK
Fig.1  Construction of the plasmid pGLRIK.
2.2 pGLXR Neo 1
pUC19-XA PCR xynA pGLXR
10.8 kb 3
ORF pGLXR
1.3 kb 2.3
pT-XA Xba 1/Kpn 1 pGLXR
pGLRIK C. utilis CYH
pGLXR 2 DH5a 30°C
PCR CYH 50 pg/mL
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Fig.2 The Structure of vector pGLXR.

1 2

kb

«—10.8 kb

pGLXR
Fig.3 The linearized production of pGLXR digested by Neol — 1.1kb
Marker 2.The linearized production of pGLXR.

YPD
PCR 7  PCR
50 60 75 100 prg/mL CYH
100 pg/ml.  CYH
C.
utilis ~ CYH
CYH C. utilis PCR
7
C. utilis
PCR xynA
P7/R7 PCR 1%
1.0~1.5kb
1.2 kb
4
PCR
85.7% PCR

xynA

pGLRIK
6 7 (K

M 1

()
Lo¥]
e

i

kh
45—

30—

15—

10—

.
4 PCR

Fig. 4 ~ PCR Identification of xylanase gene incorporation PCR

= 2 kD

amplification by using primers P7 and R7 . 1-7 The yeasts transformed

with pGLXR M 250bp Marker CK C. wslis.

2.4
C. uulis

60 U/mL 5 Eco RI

Hpa 1

70,
60}
501
40}t
30}
20t
10f

The activity of xylanase/(U/mL)

1 2 3 4 5 6 7 8 9 1011 12 13 14
The numberof recombinant yeasts

5
Fig.5 The comparison of xylanase activity in different recombinant C.
utilis .
70 h 85
h 8 h 70 h
C . utilis
2.5 Southern blot
Southern C. utilis
Southern PCR
C . utilis pGLXR
6 A EB B
Southern C.
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utilis pGLXR C. utilis
1.2 kb
2
Eco RI Hpa 1
20 kh—
Eco RI
18S rDNA "
Hpa 1 CYH
- Southern blot
CK i
_ pGLROK xynA
C. ulis xynA
20kh—
'6 C. utilis Southern »
Fig.6  Southern hybridization with DIG-Labeled 1.2 kb fragment. A
the agrose dyed by EB B the nylon member film with southern C. uulis
hybridization. Lane M AHind[ll Marker Lane CK the C. utilis with C. wilis FDA
non-transformed Lane 1 2 3 the transformed C. wtilis with pGLXR.
2%
3 pGLXR
ARS ! C. utilis
C. utilis
C. wili
pGLRIK
C. utili
18S rDNA C. utth
CYH
C. wilis CYH 1
PCR C. utilis . Letters in

Biotechnology 2002 13 6 457 —458.
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Construction of integrative vector of Candida utilis

Honglan Yang'? Wei Wang'®**  Huifang Bao' Chunsheng Cui' Shuang Hu'-?
! Institute of Microbiology of Xinjiang Academy of Agricultural Sciences Urumgi 830091 China
% Key Laboratory of Agricultural Technology Shihezi University Shihezi 832003 China
3 Xinjiang Engineering Research Center for Microbiology of Extreme Habitat Urumgi 830091 China

Abstract Objective Xylanase is ahemicellulase. It can reduce xylan which is the abundance resource on our earth. It is
important in industries to obtain recombinant strains secreting xylanase to degrade hemicelluloses and produce xylose as desired
products. We constructed an integrative vector of Candia wiilis for xylanase expression. Methods On the basis of plasmid
pBR322 an integrative expression vector pGLRIK for Candida utilis was constructed that contained strong promoter of GAP
18S rDNA sequence for homologous recombination and mutated 141 gene as CYH resistant marker. Recombinant expression
vector pGLXR was constructed by adding xylanase gene to the pGLRIK and then was transferred into C. wtilis. Results Both
intracellular and extracellular xylanase activities were detected in transgenic strains. Conclusion This system can be used for
exogenous genes expression in transgenic C. utilis .

Keywords Candida wiilis Homologous recombination Integrative expression Vector construction Xylanase.
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