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Carnitine Acetyltransferase Gene Disruption and
Function Analysis in Candida tropicalis

ZHANG Lihua'*, CHEN Xianzhong™*, CHEN Zhen'?, SHEN Wei'*, FAN You'?
(1. Key Laboratory of Industrial Biotechnology,Ministry of Education,Wuxi 214122, China;2. School of
Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract: Development of gene deletion method is critical for metabolic engineering of diploid
yeast Candida tropicalis. In this study,an efficient genetic manipulation method was developed and
using this method two allelic CAT genes were sequentially deleted successfully. The CAT gene
deletion cassette arm-gda-URA3-arm which contains a functional URA3 gene flanked by a 324 bp
gene disruption auxiliary (gda) sequence direct repeat derived from downstream of the URA 3 gene,
and homologous arms of CA T gene,was constructed. The growth properties and enzymatic activity
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of various mutants were characterized. Transformants were isolated from minimal medium plates and
sprayed on the 5-FOA selection medium plates again. The resulting mutant strains,in which URA 3
marker was pop-out via recombination of gda sequence,were confirmed by PCR and DNA
sequencing. After excision,only one copy of the gda sequence remains behind at the recombinant
locus. Single CA T mutant and double CA T" mutant strains were obtained and characterized. Deletion
of one CAT genes could decrease enzyme activity significantly however growth profile was similar
with parent strain on either glucose or alkane medium. Moreover,the growth of double CAT genes
mutant strain was completely deficient compared to the parent strain using glucose as substrate. In
summary, An efficient gene deletion strategy was developed using gda fragment derived from URA 3
gene as gene disruption auxiliary sequence. Using this strategy,CA T gene knockout mutants were

constructed and its function was investigated.
Keywords :
disruption auxiliary sequence
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Table 1 Strains used in this paper

it =

C. tropicalis XZX ura3fura3 CAT/CAT A5
C. tropicalis 01 ura3fura3 cat:gda324-URA3/CAT AT
C. tropicalis 02 ura3/ura3 cat::gda324/CAT AT
C. tropicalis 03 ura3/ura3 cat::gda324/cat::gda324-URA 3 EN G
C. tropicalis 04 ura3/ura3 cat::gda324/cat::gda324 EN G

®2 AZBEAEBSIY

Table 2 Primers used in this paper
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CATU GTTTAACTTTAAGTTGTCGC
CATR TACAACTTAGGCTTAGCATCA
rCATU AACTGCAGCCAAAATTCAGCCAACCAGT Pst 1
rCATR GCTCTAGAAGATGATTCAACCAGGCGAAC Xba 1
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AB006207) )7 51 & i+ — R 5151 91, 519 77 51 FlAH &
I L3R 2,
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Fig. 1 Identification of recombinant plasmids and

disruption cassettes
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At BRURE I 2 O Do, 5 S WL 4 FT7s . 22448 75 4 A i
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Amp*

Pst 1(757)
gda324

Sal 1(1083)
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pUC ori 5262 bp
URA3
CATL gda324
Xba 1(2676)
PCR
1.6 kb-URA3
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()R Ts-CAT 1-gda324-URA3 (1 4y 21 (5] 53
1.6 kb-URA3

H—AIEH  CAT1 gda CATI
il o -
~Q gL, =
o~ - _-r
XZX -
——— CAT ——
§ Hete s
CAT1 gda — LOKb-URAS (o \py
01 CcATU B CATR CATLD
P — e
CATU CATR CATLD
*U RASHIT
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= can i
CATU CATR CATLD
WAL CAT2 gda L6KbURAS . camo
il Sy S
~ z=
S~ 7
—_— car —e
02 CAT1 gda CAT
it s
CAT2 gda — LOkb-URAS Ay
— T ——
— “~
03 CAT2ndU CAT2ndR  CATR
CAT1 gda CATI
+ URA3#

CAT2 gda CAT2

~
04 CAT2ndU AT2ndR CATR
CATI gda CAT

(o) FAiy R 22 I BEXZX B R CAT U DUIE IR i B i A
B2 AHEERLEBE CAT ERRKRRRER
Fig. 2 Sequential gene disruption of CAT in C. tropicalis
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Bk PCR 771 ;6-XZX W #k PCR 74, VK3l 1-3 Jit HI 5149
4 CATU/CATLD ; 7k i 4-6 Jit 1 51%) % CAT2ndU/CATR

Bl 3 CAT EFEEKRE%E PCR £E
Fig. 3 PCR identification of CAT gene knockout mutants
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Fig. 4 Comparison of the growth characteristics of 02,04
and XZX
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AH LG T 3R A TR PR ,02 BRI CAT 16 1 N BE T 4
80% , MifE CAT Bk 2K AR T, JL-T- 45 A 2] CAT
T, ¢ BH BT (18 22 T B v 1Y) PR 2 B 2 Tk 5 2 8 i
TEPESE 4 i XS LAY CAT SRl (HJE  CAT 3
PR B DL f5le 2 S AR R 02 A8 b I hy B TR 1) 3% 5 3k v
() A K R I AT 22 B 0 5 (] 4(b)), HE 3y
TR RA CAT BN RIX T LW R Thiks g A
A FiT 7 1 i 7GR

0351
0301
0251
0.201
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0.101
0.05F

CATIFHIE/(U/g T-4ni)

0 C.tropicalis XZX

5 AHERLBEBERUFRA CAT EESHF
Fig. 5 Assay of CAT activity in each strain
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