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Breeding of High—Yield L—Serine Producing Strains
Which Can Ferment Sugar Directly
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(1. School of Pharmaceutics Science,Jiangnan University, Wuxi 214122, China;2. National Engineering

Laboratory for Cereal Fermentation Technology , Jiangnan University , Wuxi 214122, China)

Abstract: C. glutamicum SYPS-062-36 could produce L-serine from sugar directly,in order to
further improve L—serine production via removing the feedback inhibition of PGDH caused by high
concentration of L—serine,a mutant strain C. glutamicum SYPS—062-33a—18 was obtained by DES
treatment of C. glutamicum SYPS—-062-36 for two rounds and selecting positive mutant in the plate
containing D —serine. The genetic stable mutant strain could accumulate 11.0 + 0.25 g/L. of L-
serine ,with an increase of 65.4% compared with the parental strain. These results suggested that L.—
serine overproduced strain can be obtained by using random mutagenesis and directed selection
with D -serine as the analog,and also provide a valuable basis for further improving L —serine
production with inverse metabolic engineering.
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Fig. 1 Metabolic pathway of L—serine in C. glutamicum
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1.1.1 @A C. glutamicum SYPS-062 ;1] B 5] H
IO SR A AR 7 L-22 R, B VLR R 25 AR
58 2 PRI

112 #5ak

1) RHAK; IR 5 Peptone 10 ¢/L, Beef extract 10
g/L, Yeast extract 5 g/L.,NaCl 3 g/L.,Agar 20 g/L;pH
7.0,121 CKE 20 min,

2)FpFHE 373 . Glucose 30 g/L,corn steep liquor
20 g/L, (NH4),S0, 20 ¢/L,KH,PO, 1 g/L.,MgSO, -
7H,0 0.5 ¢/L.,CO(NH,), 1.5 g/L, cottonseed flour 20
¢/L;pH 7.0,121 CKE 20 min,

3) K WEHE 97 3L : Sucrose 60 ¢/L, (NH,4),S0, 30 g/
L,KH,PO, 3 ¢/l.,MgSO,-7H,0 0.5 ¢/L,FeSO,-7H,0
0.02 ¢/L,MnSO, -H,0 0.02 g/L,biotin 50 pg/L,
streptomycin 10 pg/L,CaCO; 30 /L., 4E4= %K B, 450
wg/L;pH 7.0,121 CK T 10 min,

4) P 1 1 7RI . Peptone 10 g/L, Beef extract
10 g/L., Yeast extract 5 g/L.,NaCl 3 g/L., Agar 20 g/L,
TE MR F N A D-serine, {# H7E 15 33 3 A (19 2 i
RN 150 ¢/L,

1.1.3 XA DES: N B HI] 7= & ; D—serine: J
J [ Sigma 2% T 7 i 5 A8 Oy [ 7 20 A 2]
1.2 A&
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Fig. 2 Growth curve in the seed medium of parent strain
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Table 1 Determination of the lethality on C. glutamicum
SYPS-062-36 treated by DES

DES & F1 43 %5/(pL/mL) KR %
5 41.4
7.5 48.2
10 61.2
15 65.9
20 71.8

X H & R SYPS—-062-36 (1 3a) #4748
T 150 g/L D22 8 R HU 1 - A L Bt AL Bk 17 28 A5 #k
RAG— R TR B R P3, H R M (7.35 £ 0.21) ¢/L,
SR 5 X SR8 Bk P3 A [A) BE (0 25 41 R AT 58 51
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SYPS—-062-33a, ¥ 1% 5 8 bR W 4k 7 15, 15 3] — PR 3ot
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(a) C. glutamicum SYPS-062-36

(b) C. glutamicum SYPS-062-33a-18

3 AEBETE SYPS-062-36 & H R IE# SYPS-062—

33a-18 W ERIEE
Fig. 3 Microscope images of C. glutamicum SYPS—-062-36

and its derivative SYPS—-062-33a-18
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Fig. 4 Time course of L —serine fermentation by the
parental strain C. glutamicum SYPS—062-36 and
the mutant C. glutamicum SYPS-062-33a-18 in
shake—flask fermentation
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