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The Effect of Co-expression of UdhA and Candida boidinii xyll Gene on Xylitol Fermentation
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Abstract
(xyll) on xylitol fermentation was investigated. [ Method ] xyIl gene from Candida boidinii encoding aldose reductase was cloned into pET28a

(Hubei Key Laboratory of Industrial Microbiology, Hubei University of Technology, Wu-
[ Objective ] The effect of co-expression of soluble pyridine nucleotide transhydrogenase gene (UdhA) and aldose reductase gene

(+) and expressed in BL21(DE3). The enzyme molecular weight was detected by SDS-PAGE and enzyme activity was assayed. xyll gene was
ligated to the lacP promoter for construction of plasmid pWYZ-2 and then the plasmid was transformed into E. coli Al07. The UdhA gene de-
rived from E. coli W3110 was further cloned into pWYZ-2 plasmid to achieve co-expression with xyll for pWYZ-4 plasmid construction and then
pWYZ-4 was transformed into E. coli AI07. E. coli AI07/pWYZ-2 was compared with E. coli AI07/pWYZ-4 for xylitol fermentation. [ Result ]
The molecular weight of xylose reductase expressed in BL21(DE3)/pET28a( +) system was 39 kD, and the enzymatic activity of aldose re-
ductase was 3.3 U/mL. The E. coli A107/pWYZ-2 strain was fermented for 48 hours, the xylitol output was 19.90 g/L. E. coli AI07/pWYZ-
4 was fermented for 36 hours, xylitol production reached 19.91 g/L, xylitol productivity of E. coli A107/pWYZ-4 was 33.25% higher than that
of strain E. coli AI07/pWYZ-2. [ Conclusion ] Xylitol productivity of recombinant Escherichia coli was improved using co-expression of UdhA
gene and xyll gene.

Key words Candida boydingii;xyll gene; UdhA gene ; Co-expression ; Xylitol
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Table 1 Stains and plasmid
TRBRANEORL ek e
Strains and HHRAF L . ;E iR
. Relevant characteristic Source
plasmid
E. coli W3110 Wild type S RAT
E. coli DH50. F, @80dlacZAM15, A ( lacZYA — argF ) LRI
U169, deoR, recAl, endAl, hsdR17 ( rk™,
mk") ,phoA , supE44, X~ , thi—1, gyrA9, re-
A1
E. coli AIOS E. coli W3110,AfrdBCAldhA AackA A (focA SEIRZEARAT
—pflB) Aadhk ApisG ApdhR:: pflB —p6—
(aceEF-Ipd)
E. coli AT06 E. coli AIOS, AxylA SR ARAT
E. coli AI07 E. coli A105,AxylA AxylB S ARAT
E. coli BL21(DE3) F~ ompT hsdSB(rB™ mB™) gal dem(DE3) S:B3 1847
pUC19 bla cloning vector SIS EEARAT
pBR322 bla cloning vector SHiEglyea
pWYZ-1 pUCI9-lacZ ; :lacP— xyll SR AT
pET28a(+)-xyll  bla expression vector IR
pWYZ -2 pBR322-Ter; :lacP— wyll AR
pWYZ -4 pBR322-Ter : :lacP— xyll-udhA A
x2 SIMREET
Table 2 Primers and sequences
P GiL7| FeF(5'—3")
No. Primer name Primer sequence
1 pBR322-lacP—- xyll P1 clitegtettcaagaatteteatgt — caggtiteceg-
actggaaag
2 pBR322-lacP— xyll P2 ttagcgaggtgecgecggeticeat — ttaaataaat-
gliggaatatltgtaaccce
3 pBR322-F-P1 atggaagceggeggeaccte
pBR322-F-P2 acatgagaattcttgaagac
UdhA-P1 ggagccaatcaattcttgeggagaa — atgecacat-
tectacgatta
6 UdhA-P2 caagggittgetittgcgeatttcacag — ttaaaaca-
ggcggtitaaace
7 pWYZ-2-P1 ctgtgaatgegeaaaccaac
8 pWYZ-2-P2 ttctecgeaagaattgattg
9 pET28a( +)—p-F-P1 ggatcegegacccatttitget
10 pET28a(+)-p-F-P2 ctegageaccaccaccacca
11 pET28a(+) —xylI(AR) —pl ttaaagttaaaagtgggcttgacat — ggatcegega-
cccatttget
12 pET28a(+) —xylI(AR) —p2 ttacaatatticcaacatttttatitaa — ctcgageac-

caccaccacca

L3  EBE0N S, 220 AT B (5 1>
99.9%) ,2% Taq polymerase, PrimerSTAR Max DNA Polymer-
ase , HAB IR 1 2 i B 43 BT 405 A2« 2695 WA (433 |
IR BEKE A S UZRAL PCR AL LAY
L1.4 B33k, LB R IRET 525 BB K 5 o/L R A IR
1 ¢/L.NaCl 5 g/L, Huth-F-Hds g bk Bebky 5 o/ L A ik
1 ¢/L NaCl 5 g/L 35figH) 20 o/ L AR 4 & A 50 mg/L 44
NHEBRNHE FIPER, A5 975 A48 20 o/L,
AWE 1 o/L R S /LA 1 ¢/L \NaCl 5 /L & NH
R 50 mg/Lo FE M K e HE SR kA 49 M 20 o/L KK
20 g/L WEEEH S o/ L
1.2 7Fi&
L2.1 Hf xyll ZEP e R A pET28a(+) .

(1) LIBURL pAGIO2 5 KA, SR A 514 pET28a (+) -

xyll(AR) —p1 I pET28a( +) —xyll (AR ) —p2 "4 i P K
4 1016 bp 1 xyll #IRIFH

(2) Lk pET28a(+) /AL, >R F K 0151 4 pET28a( +)
—p-F-P1 F1 pET28a(+) —p—F-P2 ¥4 pET28a( +) £k PE4k, 15
FIFIBK S 5 000 bp ZIRT A

(3) R0 TS ShUIEG " 10 7 1 b BE xyll A% TR T 51 A
pET28a( +) et AL AL IR P 51, Ab 385 A 7~ 4 S AL 5 1 4%
L ZERM T H DHSo B Z 2540+, 30 °C 150 +/min & 75
40 min J5HL 100 pL B TR AT T-RARHIMEE AR B 7RI BT
PR LA B TRR T, PRI P P SR IR TRk 24 T
AW TR L) A BRA R4 R B P e iR
(R BB 44 4 pET28a(+) —xyll,

(4) X5 E A FORL pET28a( +) —xyll SR HI AL E5 27 AL 3
E. coli BL21 " f35|Eik BL21/pET28a( +) —xyll
1.2.2 % xyll JEPR SERe R 3k pBR322,

(1) LABTRL pBR322 VE MR, >R 52115 |4 pBR322-F -
P11 pBR322-F-P2 ff pBR322 LAk (LR AL 51 R 2
tetP F1 Ter 343 19751, 45 23S KN 3 094 bp (TR
J¥51,

(2) LA pWYZ-1 JrkifEAihi , 11519 pBR322-lacP-
xyll P1 Fl pBR322~lacP—xyll P2, )\ pWYZ~1 ki I3 14 H
lacP—xyll ¥R P35, K/NA 1 168 bp,

(3) JH T5 SMIIH A 51 IR lacP—xyll %R 51 A
pBR322 AR AL AR T3], A 35 i 7 ) A AL 85 1k
AL ZE R IE DHS o BRZ 254N, 30 °C 150 r/min & J5
40 min J5HL 100 pL BEWIR A T2 W it ak b, R R bt
PEFAR A BB S PRI R V4 2 O 21 ok 24 T
AW T AR i) By A B Bl 42 /I K- P G iR
() E A BTk 444 pWYZ-2,

(4) ¥ L JioRr pWYZ -2 R A5 L5240 2 E. coli
AI07 55k E. coli A107/pWYZ~2,

1.2.3 ¥ UdhA FER vi 221k pWYZ-2,

(D) LA pWYZ=2 FORi AR , >k F I 0 51 4 pWYZ-2-
P1 A pWYZ-2-P2 ¥ pWYZ-2 Ze P4k, 15 B B 1K B2
4 212 bp WEZRRITH

(2) L) E. coli W3110"™ 4, ffi 5|4 UdhA-P1 1
UdhA-P2 § 3% (BB B 1401 bp (1 UdhA #2)7 51

(3) H T5 SMUIEG I J7 ke 4 18t 1 UdhA ¥R 175 5
pWYZ-2 ZeMAL A% IR T S EA T AN AR B, b 38 ) ) 7
SRS B e Ak 2= K W #F # DHS«c J8% 32 25 41 i L, 30 C
150 r/min &2 75 40 min J5H 100 pL EREA T 2R HitEF
GO 0 71 i o e SRR £ R VO N R Y
AR A T AW TR () B A BR A FIR I
TP K00 PP TG ) S 41 ok i 44 pWYZ~4,

(4) K AR pWYZ—4 R @A R 5L AL 3 E. coli
AI07 1 55 bk E. coli AT07/pWYZ~4,
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M, T 37 CHIFRA I BT 5 R IBF-Br PRI 3 f BL21
(DE3)/pET28a( +) —xyll #:#p T K ARHY 50 mL LB ¥ {435
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(2414 RI Detector ), i 3 #1 4 mmol/L H,SO,, ¥
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2 H#R5HH
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