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C. crenatum CD945 4
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Table 1  The bacteria and plasmids used in this work
Strains or plasmids Characteristics Source
Escherichia coli
DH5« ¢80lacZAM15 This lab
C. crenatum
AS1.542 Wild type This lab
CD945 AEC™"  hom~ This lab
Plasmid
pJC1 6.1kb  shuttle-vector Km" 4
pLY152 4.2kb  containing PCR fragment of AK™™ gene in T-vector 3
pLY153 7.3kb  containing AK™ gene in pJC1 This study
“ AEC S- a-Aminoethyl -D L-cysteine ™ fbr Feed-back resistance.
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400mmol/L.  NH, , SO, 1mmol/L DTT 100mmol/L
TrissHCl  pH7.5  40mmol/L. ATP 20mmol/L. MgCl,
300mmol/L. L-Asp 400mmol/L. NH, OH HCI

37°C 30min 0.75mL
10% FeCl,- 6H, 0-3.3% -

0.7mol/L HCI Asyp

U 1nmol
1.4.3 !
1.5

30°C

600nm
” DNS
13 3
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1.2 1.6
1.2.1 LB LB
4% !
AEC > LB 30C 24h
10g NH, ,S0, 7g K,HPO, 1g KH, PO, 0.5g MgSO, LB 50y1g/mL LB
7H,0 0.4g FeSO; 7H,0 0.02g MnSO; H,0 0.02¢ 24h
60pg 100pg 13g
6 100
20¢ NH, ,S0, 7¢ MgSO,; 7H,0 0.4¢ K,HPO, 2
lg KH,PO, 0.5g CaCO,; 9g FeSO, 7H,0 0.02g MnSO, 2.1 AK™
- H, 0 0.02g Yeast extract lg
4005 PH7.0 40g C. crenatum CD945 DNA
NH, ,50, 20g CaCO;, 30g PCR pMD18-T Vector
1.2.2 37°C E. coli DH5a pLY152°
30C pLY152 BamH]1  BstEIl AK™
100pg/mL 50pg/mL plC1 Bgl 11 -
1.3 DNA BstE Il E. coli DH5a E. coli
DH5a
7 s pLY153 pLY153
DNA 49 C. crenatum ASl1.542 C. crenatum
1.4 CD945 C. crenatum
1.4.1 0 C. crenatum pLY153
CD945  30°C 7 ~ 9h 2.2 AEC
100mmol/L Tris-HCI pH7.5 C. crenatum ASI.542 plC1
pLY153 C. crenatum AS1.542
1.4.2 0.5mL 1-A 1-B 1-C
AEC 30C 24h

1 AEC
Fig.1 Detection of AEC-resistant ability
A Defined medium B Defined medium containing Smg/mL both of AEC

and L-threonine respectively C  Defined medium containing 12mg/mlL
both of AEC and L-threonine respectively.

a C. crenatum AS1.542 b C. crenatum AS1.542 harboring pJCI ¢
C. crenatum AS1.542 harboring pLY153.

C. crenatum AS1.542
1-A
AEC 1-B  C. crenatum

AS1.542 C. crenatum AS1.542
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C. crenatum

pLY153
AS1.542 AEC
12mg/mL 1-C  C. crenatum AS1.542

C. crenatum AS1.542

pLY153  C. crenatum AS1.542
pLY153
crenatum AS1.542

ak"™ C.
AEC

C. crenatum

CD945 AK™ AEC
2.3
C. crenatum CD945
C. crenatum CD945
pJC1  C. crenatum CD945
45 U/mg 43 U/mg
pLY153  C. crenatum CD945
239U/mg
pLY153  C. crenatum CD945
4 pLY153 AK™
C. crenatum CD945
4 ~28
- Cremer C. glutamicum
ATCC13032  C. glutamicum DG52-5
19 28 4
C. crenatum CD945
C.
crenatum CD945
C. crenatum CD945AK
GC C. glutamicum C.
flavun N13 B . flavum
AT’
2.4 AK™
L-
C. crenatum CD945 L-
AK™ pLY153
AK™

C. crenatum CD945

AKﬂ"pr

C. crenatum

CD9%45 2-A B
fbr
AK™ C. crenatum CD945 L-
9.5/ 2-B 2%
23 % 2
36h  60h
2% 86%
14 r 10 [—A-CDO45 Lys 18
—A—pLY153/CDD945 Lys
12 F A —0-CD%45 Glucose
~ 8 [—e-pLY1S3/CD945 16
10 d Glucose =
g ol 26t B m
g ° 5 43
o B-| Q
6 72 48 =t
4 F —0— (D945 ’C’J 1» QJ
5 —m— PLY153/CDO45 2r
0

0 ll2 2I4 3I6 4I8 6IO 7I2 0 ‘0 12 24 36 48 60 720
t/h t/h
2 L-
Fig.2 Time course of fermentation of L-lysine
A The cell growth profiles of different strains B The lysine production

and glucose consumption profiles of different strains.

2 L-

Table 2 L-lysine production of different strains

Maximum L-lysine L-lysine productivity

(O
Strsin/Flagd production/ g/L / gl h
CD945 7.8 0.13
CD945/pLY153 9.5 0.16
Hua °
Jetten 7
Koffas '®
Koffas "
C. crenatum CD945
C.
crenatum CD945 C.

crenatum CD945

90%
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Expression of feedback-resistant aspartate kinase gene in

Corynebacterium crenatum

ZHAO Zhi LIU Yang-jian WANG Yu ZHANG Ying-zi DING Jiu-yuan”
Microbial Biotechnology Center Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080  China

Abstract The AEC-resistant aspartate kinase gene from C. crenatum CD945 was cloned into vector pJC1. Its expression
was investigated both in the wild type C. crenatum AS1.542 and its mutant C. crenatum CD945. The result showed
that C. crenatum AS1.542 harboring AK™ gene could grow on the defined medium with the co-existence of 12mg/mL
both of AEC and L-threonine respectively. Overexpression of AK™ gene in C. crenatum CD945 results in a 4-fold
increase of specific enzyme activity than the parental strain. The amplification of the activity of aspartate kinase yields
22% increase of L-lysine production and 23% increase of L-lysine productivity without affecting the growth rate.

Key words Corynebacterium crenatum  Aspartate kinase I-Lysine
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