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Effects of Nutrition Factors on the Biosynthesis of Lysine
in a Lysine Producer Brevibacterium lactofermentum ¥FP(094

PAN Jun-hua  PAN Zhong-ming ZENG Mei-juan ~ZHANG Xing-yuan
School of Biotechnology Southern Yangtze University Wuxi 214036 China

Abstract In this paper the effects of carbon sources nitrogen sources and soybean hydrolysates on
the overproduction of lysine were studied and the nutrition composition was optimized at the mean-
time. Acetic acid biotin and pantothenate were introduced into the medium as sources of perturbation
to redirect the carbon flux of the triangular-area consisting of pyruvate phosphoenolpyruvate and ox-
aloacetic acid. After the addition of appropriate amount of nutrient cofactors both the lysine produc-
tion and the transferring rate of glucose were greatly enhanced due to the increase of flux of aspartic
acid the precursor of lysine. In a pantothenate auxtrophic strain limited supply of pantothenate de-
layed the conversion of pyruvate to acetyl-CoA and increased the distribution rate of aspartate-f3-semi-
aldehyde leading to lysine biosynthesis pathway. The possible mechanism of the effects of all those fac-
tors on the metabolic regulation was discussed as well.
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1.5.2 0.5 pL
100 C
3 min 100 C 5 min
\% 1%
" ” =5:2 0.5%
1.5.3 3
1 1.5.4 0.5 mL 10 mL
1.1 0.25 mol L 620 nm
Brevibacterium lactofermen- 1.5.5 pH
tum AEC" Leu FP* 3 1.6
FP094. 1.6.1 2
1.2 30 mL 500 mL
1.2.1 CM 0.3% 10 r min 80
1% NaCl 0. 5% 2% pH ~ mm 30T 12 h.
7.2~7.4 0.1 MPa 30 min. 1.6.2 2 mL
1.2.2 SM 2% K,HPO, 30 mL 500 mL
0.1% NH, ,S0, 1% MgSO; 7H,0 0.04% 110 r min
FeSO; 7H,0 1 mg dL. MnSO; H,0 0.8 mg dL 80 mm 30T 10~12 h.
5 g dL VB, 20 pug dL 5% 1.6.3 1 mL
pH7.0 0.1 MPa 15 min. 20 mL 500 mL
1.2.3 FM 14% K,HPO, 110 r min
0.1% NH, ,50, 4% MgSO; 7TH,O 0.04% 80 mm 30°C 72 h.
FeSO; 7TH,O 1 mg d.. MnSO; H,O 0.8 mg dL 2
5 pg dL VB 20 pg dL 5%
CaCO; 2% pH 7.0 0.07 MPa 7 min. 2.1
1.3 FP094
1.3.1 30 C 36 h
1.3.2 90 r min 30 C
8~12 h 50 mL 500 mL . NH,* SO~
1.3.3 110 r min 30 C AK
72 h 5% 30 mL 500 mL !
5
1.4 K,HPO, MgSO; 7H,O FeSO; 7H,O MnSO; H,O
PHs-3 CaCOy4
H-l 14
800 K" Mg"
U-3000 Spectropho- Mn?* 6-
tometer 7500 Mg?* Fe?*
1.5 Mn2*
1.5.1 35 DNS
2 DNS 520 nm
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Mg?* Mn?* .Ca®? pH
pH .
KH,PO, 0.1% MgSO; 7TH,0 0.04% FeSO; 7TH,O
1 mg dL MnSO; H,O 0.8 mg dL 5
pg dL VB, 20 pg dL CaCO; 2%.
Ly 4
6 1.
1
Tab.1 Results of orthogonal experiments
Y %
1 1 10% 1 3% 1 3% 3.88
2 1 2 4% 2 4% 4.00 ®-7g L
3 1 35% 35% 3.92
4 1 46%  46% 3.70 2.2
5 212% 1 2 4.22
6 2 2 | 4.50
7 2 3 4 4.46
8§ 2 4 3 4.37
9 3 14% 1 3 4.55
10 3 2 4 4.62 Tea
11 3 3 1 4.52
12 3 4 2 3.88
13 416% 1 4 4.15
14 4 2 3 4.32
15 4 3 2 4.10
16 4 4 1 3.99
K; 15.50 16.80 16.89 > =67.18
K, 17.55 17.44 16.20
K; 17.57 17.00 17.16
K, 16.56 15.94 16.93
ki 3.88 4.20 4.22
ky  4.39 4.36 4.05
k3 4.39 4.25 4.29
ky  4.14 3.98 4.23
R 0.51 0.38 0.24
2 67

Tab.2 Variance analysis

2.0%

F
0.725 3 0.242 18.2 * %
0.300 3 0.100 7.52 *
0.130 3 0.043 3.23 *
0.080 6 0.133
1.235 15

F0_05 36 =8.89

Fo_'_)s 36 =2.42

16 %
FP094
4%
FP094
14 % 4% 5% .
72 h
1
CoA
CoA 89
OAA
10
Glu
GAL:‘;P
PEP
PK
PEPC PYR ~-I0
AcCoA

3

MLA

\

1

Asp 4+—— 0OAA
ICA
/ GOA7
MFA /
—— ScA

Fig.1 Formation of intermediate products
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3 PEPC
Tab.3 Effect of calcium acetate on the biosynthesis of lysine
% ODég()nm % g L %
0 1.36 2.64 48.02 42.3 2.4
0.5 2.60 2.19 50.17 42.5 -B-
2.0 2.69 2.38 52.46 45.1 ASA 2 3- -2 6- DDP
4.0 1.42 3.57 38.65 37.0 2
6.0 0.54 6.56 14.18 19.0 ASA Hse
CoA
2.3 CoA
CoA Gil-Hwan An P
PEPC 300~30 pg L
C02 11 12
OAA. CoA
ASA
13
AHAS
2 3- DHDPS 1
PEPC
PYR
2.0%
PYR
e ZmAR
4. AcCoA
4 «-FRBREE
- . : . 4
Tab.4 Effect of biotin on the biosynthesis of lysine val /' \
Asp ¥ N
pg L ODg201m % g L % Lev 8
ASA——¥ Hse —» Thr
0,
00 2.0% 3.0 2.62  48.33  42.47 PYR DHDPS v
o-THH YR
300 2,94  2.74  50.84  45.15 bDP Met AHAS
AHBA
200 2.86 2.8 51.28 45.78 L
50 2.57  2.56 51.38  44.91 Lys lle
500 2.91 1.57 52.71 42.4
300 2,69  1.63  53.44  43.2 2
Fig.2 Biosynthesis of amino acids of aspartate family
200 2.45 1.74 54.62 44.55 . . .
and the relation with the pyruvate utilizing
50 1.46 2.82 48.86 43.7
4 200 ~
500 pg L
200 pg L pH

100 pg L
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