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Figure 1. 3D structure of HSD. A: The polar contacts of K223 in
1EBF, the dotted line stands for the polar contacts. B: Green is
1EBF, red is MTJ, the cyan is a Modelling crystal structure of
HSD of Corynebacterium pekinense by Homology Modeling.
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Figure 2. Homologous alignment and polar contacts of HSD in
Corynebacterium pekinense. A: the abbreviations are as follows. C.
PE, Corynebacterium pekinense; C. GL, Corynebacterium glutamicum ;
C. EF, Corynebacterium efficiens; T. OT, Turicella otitidis; R. RU,
Rhodococcus ruber; T. DE, Thiobacillus denitrificans; S. CE,
Saccharomyces cerevisiae. The homology were 99% , 84% , 70% ,
61% , 40% , 27% , respectively. B: D215 polar contacts of HSD of
Corynebacterium pekinense by Homology Modeling, the dotted line

stands for the polar contacts.
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20 min, § 3G 13 25 A BT 51 A0 T A 1) 2Rk
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F1. ERRETINY

Table 1. Primers for site-directed mutagenesis

mutants primer sequense (5°—37)

CTTGGATGCGGCAGCATGGCCTTCGACGTCTGC

D154 CGAAGGCCATGCTGCCGCATCCAAGGCTGCAATTTTG

D21SE CTTGGATGCGGCTTCATGGCCTTCGACGTCTG
CGAAGGCCATGAAGCCGCATCCAAGGCTGCAATTTTGG
CTTGGATGCGGCACCATGGCCTTCGACGTCTG

2156 CGAAGGCCATGGTGCCGCATCCAAGGCTGCAATTTTG

D31SK CCTTGGATGCGGCTTTATGGCCTTCGACGTCTGCAG

CGAAGGCCATAAAGCCGCATCCAAGGCTGCAATTTTG

1.3 BEWMEAWMIESFRIE. AL MEn

¥ # 4 Tk pET28a-1.200F /D215A . pET28a-
1200F/D215E. pET28a-1200F/D215G. pET28a-
1200F /D215K %4k %] E. coli BL21 J& 52 7 41 fiu
P T8 55 28 B 1R e AL bR 78 LB AR 55 5% 2k b 8%
2 (FIBH%,50 pg/mL) , EHE AL OD (50 0.6 -
0. 8 I, % I IPTG 2 24 1 mmol /L, 28°C it % i
S5 F7,4°C 8000 x g &0 10 min, & i, WA H
10 — 13 mL PBS (pH7.4) & &, # & i % 12 -
14 min,4°C <8000 x g & .0 10 min, 5 4] & 1 i 9
g, By p i SDSPAGE 1 i vk
AT R .
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1.2 mmol/L ] NADP*.20 mmol/L [ & £ & /%
0. 1 mLalifb J5 1) i %, S AA RN 5 mL. 37°C K i
10 minJi5 £l NADPH 7£ 340 nm W Af (1) 2042, )
F 2% 1 7 25 0% v (Bradford) W 52 4l 4k, J5 19 B ¥ (1) &%
oL AT U/mg. R4 3 ST AT.
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Figure 3. Agarose gel electrophoresis of mutants. A: the results of

reverse Overlap extension PCR mutant products: M. DNA mark; lane 1.
pET28a H4200F/D215A; lane 2. pET28a H4200F/D215E;
pET28a H4200F/D215G; lane 4. pET28a d4.200F/D215K. B: target
gene. M. DNA mark; lane 1. HSD.

1P 3 ), AR R4 ik PCR XY 5 28 4%
HL UK 56 01 > pET28a iUk K /N 24 5400 bp, HSD H i)
LR K/ A 1700 bp (B 3-B) , AT 45 %1 7100 bp (1)
A B (W 3-A) o ¥ RABJR AL E] E. coli
DHSo JEZ A4 b, 3G RIAE & ZBH P b 1, &

lane 3.
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Figure 4. 10% SDS-PAGE of the purified L200F and mutants. M:
protein marker; lane 1: L200F; lane 2: mutant L200F/D2I5A;
lane 3: mutant L200F/D215E; lane 4: mutant L200F/D215G; lane
5: mutant L200F/D215K; lane 6: the result of Western blot.
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Figure 5. Danamics of L200F and mutants.
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Figure 6. The effect of different temperature and pH on the activity
of L200F and L200F/D215K. A: stands for the effect of different

pH; B: stands for the effect of different temperature.
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Figure 7. The curve of thermal inactivation of L200F and the

mutant L200F/D215K.
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(K564, i HSD 751 46 R 9 RV T R BSCE 7E
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2.6 BHBEFFEREE FINRETAK L200F/D215K
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B VG PR AG o FHE S 0 R FE O I LB 5 9 1 T
B, %F L200F F1 L200F /D215K il 3% 1 400 ) 15 I 384
98 5 fE AH ) W BE R, L200F /D215K 1) AH X il P 5%
L200F SEA%, 16 B L200F /D215K 52 5] 5 B 5k {1 410 11
YER o 5% 1) H A 3F 7 W% o FL R A7 AH G R IE
By LU 3k 25 0T 0 R iR .

& J& BT 0 S ) R WL 3.

% 2. AHLKHIX L200F F1 L200F/D215K #9 % i
Table 2. The effect of organic solvent on L200F and mutant L200F/D215K

L200F relative activity /%

L200F /D215K relative activity /%

organic solvents

1(V/V) 5(V/V) 10(V/V) 20(V/V) 1(V/V) 5(V/IV) 10(V/V) 20(V/V)
control 100 100 100 100 100 100 100 100
ethanol 110. 07 74.57 62 49.29 125 80. 85 68. 15 45.54
methanol 92.06 79.21 66. 48 61.37 73.75 68. 68 63.24 42. 86
acetonitrile 84.39 75.25 68. 47 66. 21 83.71 75.15 62. 65 43.85
glycerol 97. 89 111.32 85.92 71.81 89.29 120. 18 87.35 72.28
dimethyl sulfoxide 90. 88 87.51 73.23 71. 88 86. 09 68. 68 59.52 57. 14

#F 3. £ B B Fxf L200F 71 L200F /D215K By &M
Table 3. The effect of metal ions on L200F and the L200F/D215K mutant enzyme

L200F relative activity/%

L200F /D215K relative activity /%

metal ions

Immol /L 10mmol /L 20mmol /L 40mmol /L Immol/L 10mmol /L 20mmol /L 40mmol /L
control 100 100 100 100 100 100 100 100
K* 73.28 86. 05 80. 62 64. 83 78.33 59. 11 56.92 52.22
Mg * 104. 41 121.51 90. 67 80. 88 108. 03 89.52 76.32 51.21
Ca®* 85.76 78.98 69. 25 59.63 78.33 65.8 62. 66 41.51
Na* 89.92 81.74 79.1 73.13 82. 44 66. 71 47.35 44.71
Mn?* 87.21 117.13 107. 33 104. 34 92. 61 131.02 126. 81 119.58
Cu®* 79. 41 89.41 95.35 ND 53.13 76. 89 83.76 93. 47
Zn** 81.74 ND ND ND 85.79 ND ND ND
Ni?* 87.73 75.97 71.32 51.68 83.2 73.84 72.16 50

ND, Not detected.
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L200F & [ 45 Mg™* #J& ) 10 mmol /L i il i
B e, 2 5 BEE Mg'T Wk B T T R AR
L200F /D215K £ (A7 Mg * W & 4 1 mmol /L I g 35
B . L200F F1 1200F /D215K 2 (975 Mn® " ¥k JiE
1 mmol /L i L3 P 35 52 440 24 Mn® " B 7K %
F3A 10 mmol /L I8 » HEXF i 1) 42 B 1 I 34 31 fe v » B
F Mn’ " ¥ R 1) 4k S 38 5 WO 1 A B0 B AR . AE KT
WE 4y 9k 10,20 1 40 mmol /L I, L200F/D215K
AR AH S PE B L200F W) & 5 A, 6 W] L200F /
D215K H5 I 7EAH [R) K™ BN 52 31 5 W) 8 10 4 ) 4
Mo HAbJLADA4EE 7 Na® Ca®* \Co’ " \Zn”" \Ni**
WA RGO -

3 g

AW 5T B T ¥ 92 4% & L200F /D215A . L200F /
D215E.1200F/D215G I L200F/D215K 7£ E. coli
BL21 kAT w3k 18 o B )t 4 R R WY, AL
4 1L200F /D215K [V, h 36.92 U/mg, % L200F 4
w124 %, H5 R SR F 340K K219 O i1 it
A, 5 B AT R ME R T R D215 A2 4R T 36 A% BE I
D215 5848 fl K215 Ji5 &0 8 W 2% » 2% 1) BHL A5 1) ok 2>
FIF K219 J5t 7 B3 R A 5 DA A 05 42 5

AL Rk %88 w9 L200F /D215K 28 il 27 1k i
RAE LR« Fe il R VIR B 37°C, R 3E )R N pH
7.5 B IE S5 R B ) AR S R AL B 4. 16 h,
A 1200F $2 8 7 112 f%. D215 24 % K 5, & 1
e R P AR 5 B HSD 28 ) 45 R kAR R P O
$,1200F /D215K 5 15 3 WP K& 8] 72 BB (1) &0 6
577 I A S () AR B AR R PR 2R A I 1 45 4 B
B, I AT G PR g B S I P R AR 1 3 1 )
.

A HE AR HSD JEKIAE E. coli BL21 Hr 45 3] 42
BF IR 05, 1 T A0 2K B i 1) S A BR L200F/
D215K, H il 27V o 15 30 o503, I fe 3 e WY il B2 0 4
Fase W S 54, HSD R KA EBIKREA LR S
FSCER A% IR — DR B i, o BT B4 IR R O SR 1) A A
WA AE R 8 0 I s B A R HSD JEAT i R AR
DA = Wi 5 g, 7E — B FR S Ll 2] T A ARk A
(A FH 5 38 T A 2 1 R0 5 2 IR 3K A3 v 7 B R T
AHIEST Ry A Ja okt HSD g A1 A AL 61 1 BIF 50 R s 7 2R
AR IR B R A T AR ) T R T — o AR
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Heterologous expression and characterization of L200F/
D215K mutant of homoserine dehydrogenase from
Corynebacterium pekinense AS1.299

Shuxia Shen'?, Yunming Zhu'?, Weihong Min'?" , Li Fang'?, Jinkun Xu'”?

' College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, Jilin Province, China

* National Engineering Laboratory on Wheat and Corn Further Processing, Changchun 130118, Jilin Province, China

Abstract: [Objective] To obtain a new homoserine dehydrogenase with better properties from Corynebacterium pekinense
by the spatial structure transfromation. [Methods] Double mutants L200F/D215A, 1.200F/D215E, L.200F/D215G and
L200F/D215K were constructed by site-directed mutagenesis and expressed in E. coli BL21. 1200F/D215K was
characterized for its highest catalytic efficiency and compared with that of L200F. [Results] The V,_ of L200F/D215K
was 36.92 U/mg, 1.24 times as that of L200F. The optimum reaction temperature of L200F/D215K was 37°C, 2C
higher than that of L200F. The optimum pH of L200F/D215K was 7.5, the same as that of L200F. The halfdife time of
L200F /D215K under optimum temperature was 4. 16 h and was 1. 12 times as that of L200F. Both L.200F/D215K and
L200F had good resistance to organic solvents and metal ions. [Conclusion] Through the spatial structure transformation,

the enzymatic activity was increased, and the enzymology properties was optimized.

Keywords: Corynebacterium pekinense, homoserine dehydrogenase, heterologous expression, characterization
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