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Fig.1 The pathway for isoamyl alcohol production
@ Keto acid decarboxylase; @) Alcohol dehydrogenase
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Table 1 Bacterial strains and plasmids
/ /
Lactococcus lactis
subsp. Lactis
E. coli TRANSI F-80 lac ZAMI15
A lacZYA-arg F) U169
endAl recAl hsdRI7( k= mk*)
supE44-thi- gyrA96relAl phoA
F~ ompThsdS,( 1y~ m~)
E. coli BL21( DE3) gal( cI857 indl sam7 ninS
lacUV5T7genel) dem
PEASY-TI P,y Kan* Amp * LacZ
pET28a( +) P, Kan * Lacl
pETkivD P, Kan * Lacl KivD
pETkivD—bs P, Kan * Lacl KivD-hs
0.02% 0.005% LB 1.2
1% 0.5% 1% o 1.2.1 kiwD
2% o Lactococcus lactis subsp Lactis
Trans Start Taq ~DNA 10 ml MRS 37°C . 200
+DNA Loading Buffer. DNA Marker. r/min 2~3 ml
«Bradford TIANGEN DNA
; T4 DNA Ligase. Fermentas o
; IPTG ; Trypton  Yeast Extract NCBI kivD
Oxoid; N +SDS. Tris+ premier 5.0
N N \TEMED, R250 Sacl  Sall rhs(
Amresco; Biowest YO 2).
2 PCR
Table 2 PCR primers
Primer Sequence (5°—37) Restriction Size ( bp)
F1 C GAGCTCATGTATACAGTAGGAGATTACC Sacl 29
F2 C GAGCTC AAGAAGGAGATATACATGTATACAGTAGGAGATTACC Sacl 44
R1 GTCGACTTATGATTTATTTTGTTCAGCAAAT Sall 31
DNA Tagq pEASY-T1 TkivD
PCR TkivD—bs E. coli TRANSI
195 C 5 min 95 C 30s 55C 30 PCR NCBI
s 72 C 2 min 72 C 10 min 4 °C ; o
35 . pET28a( +) .TkivD  TkivD-tbs Sac |
1.2.2 PCR Sal 1 pET28a TkivD
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TkivD—bs T4 DNA Ligase o
pETkivD  pET kivD-tbs o
pET28a
( +) .pETkivD  pET “kivD-ths 42 °C
E. coli BL21( DE3)
50 pg/ml LB PCR
o pET28a( +)
pETkivD 1
pETkivD-rbs 2,
1.2.3
N 1 2
kan® 3 ml LB 379C 200 r/min
1% kan " 10 ml LB 37°C. 200
r/min 3h 1 mmol/L IPTG
4 h 2 ml 4°C 8000 r/min 10
min o
500 wl 2 600 wl
(pH7.4)
Ss Ss o
4°C 12 000 r/min 15 min
2 10 ml LB
0Dy 0.3 37C.
200 r/min 1~2h 0Dy, 0.6 ~0.8
Immol /L IPTG
0D,
1.2.4 0.22 pm
1:50 1l 60°C 1
min 10°C /min 260°C 2 min. H,
0.4 MPa 0.4 MPa 0.6
MPa 200°C
1.2.5 KivD
8 .
o 2 4- 2 4-
365 nm
o Bradford

3 o

2
2.1 kivD
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F1.R1  F2.Rl PCR 1.0%
1647
( 2.
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Fig.2 kivD gene cloning
M: 8k DNA marker; 1: kiwD; 2: kivD-rbs
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Fig.3 The results of enzyme digestion

M: 8k DNA marker 1: pET-kivD 2: pET-kivD-bs
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Fig.4 The results of SDS-PAGE

M: Low molecular weight protein maker; 1: pET28a(+) ;

2: pET—ivD;3: pET—

kivD-ths
3
Table 3 The protein content of crude extract
/( mg/ml)
0.100 £12
1 0.158 =15
2 0. 220 £10
2.4
2
o 9 10
25°C 30°C 37°C 2 h
4 h o 30C
8 h o
2.5
GC-MS 4
o pET-
28a( +)
1( pETkivd) . 2( pET-

kivd-rbs)

o

Table 4 The results of fermented product

(mg/L)
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Production of the Isoamyl Alcohol in E. coli by Expression of kivD Gene

XIAO Shiyuan XU Jingdiang CHEN Xiao-yan YANG liu YUAN Zhen-hong
( Key Laboratory of Renewable Energy and Gas Hydrate Guangzhou Institute of Energy Conversion

Chinese Academy of Sciences Guangzhou 510640 China)

Abstract Keto acid decarboxylase is the key enzyme for biological synthesis of isoamyl alcohol rarely
existed in E. coli. Keto acid decarboxylase gene kivD( rbs) obtained from Lactococcuslactis subsp. Lactis genome
DNA through reaction of PCR was inserted into E. coli high expression vector pET28a( +) . The formed pET-
kivD( tbs) was then transformed into E. coli BL21( DE3) by hot blow. The activity of keto acid decarboxylase
and isoamyl alcohol were detected in the fermentation broth.
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