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Biochemical characterization of a novel thermostable D-lactate
dehydrogenase from Lactobacillus jensenii
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Abstract: [Objective] NAD-dependent D-lactate dehydrogenase (D-LDH) catalyzed the conversion of
pyruvate to D-lactic acid. However, the weakness of thermostability of D-LDHs reported to date
hindered the recombinant strain construction for high-temperature fermentation process. Finding a
novel thermostable D-LDH would lay the foundation for constructing the efficient D-lactate producer
under high-temperature fermentation conditions and thus will reduce the operation cost of producing
D-lactic acid. [Methods] D-LDH was cloned from Lactobacillus jensenii strain and then expressed in
Escherichia coli to determine its optimal reaction temperature, optimal reaction pH, kinetic parameter,
thermostability and thermal inactivation, which is compared with the mesophilic D-LDH from
Lactobacillus plantarum ssp. plantarum. [Results] D-LDH from Lactobacillus jensenii strain had
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higher optimal reaction temperature (45 °C), better thermostability and 3 times higher catalytic activity
(Kea/Km) than those of D-LDH from Lactobacillus plantarum ssp. plantarum (optimal reaction
temperature was just 30 °C). [Conclusion] D-LDH from Lactobacillus jensenii strain had better
thermostability and higher catalytic activity, which is useful component for industrial applications.

Keywords: D-lactate dehydrogenase, Thermostable, Lactobacillus jensenii
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Figure 1 Analysis of purified D-LDHs by SDS-PAGE
Note: M: Protein molecular weight marker; 1: D-LDH of
Lactobacillus plantarum; 2: D-LDH of Lactobacillus jensenii.
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Figure 2 HPLC analyses of the products from pyruvate by
D-LDHs, respectively
Note: A: The standard of D-lactic acid and L-lactic acid; B, C,
D: The products from pyruvate by D-LDHs from Lactobacillus
jensenii at 35, 45, 55 °C, respectively; E: The products from
pyruvate by D-LDHs from Lactobacillus plantarum.

MEA L-ZLERA™ A, UiBImFCRIER D-ZLR
AW R ) D-ZLRR ARG, ok A B RIUAFH
1) D-LIR Mo U ) AL R I 32 BT B 1R 52
2.3 D-FHEMREEHRIERNRE B HE

HI Pl 3A AT DLE TRFLUAFIR Y D-FLER N S 5
TEREAE 45 °C A2Aq, TAEYIZLIF I D-ZLERI S
(% 3B)IHOEIREENILE 30 °C Aify, Mtseid R
FE R B RFUT R D-FLER I UM A il 1
KFADFNT I D-ZLIRIR SR il i i, I
[CFLFF B D-L IR0 U B 3 il A 7™ D-7LIR
24 D-FHEMSEEHRIEEES L pH B

S BIFEARTR] pH 4504 T BIBERRSE w2 bz, $E2
T =BG JI5EAE 100%0936 1. ok B & IRFLFF I
D-ZLERIE S (E] 4A)FIRLI LA 181 (1) D-ZLER I Sl
(K 4B)43 SHIAE pH K 6.5 F1 7.0 IRHERR TS 15508 o

http://journals.im.ac.cn/wswxtbcn

A
<110
100

%

Relative activity (%

20 25 30 35 40 45 50 55
Temperature (°C)

Relative activity (%)

2NN DIRXO O —
SCooooooo

| ! | ! | ! | ! | ! | ! | ! | |
20 25 30 35 40 45 50 55
Temperature (°C)

B3 D-FEMSEHIE R MR E R E

Figure 3 The optimal temperature profile of the D-LDHs
enzymatic activities

Note: A: The optimal temperature for D-LDH of Lactobacillus
jensenii; B: The optimal temperature for D-LDH of
Lactobacillus plantarum.
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Figure 4 The optimal pH profile of the D-LDHs enzymatic
activities

Note: A: The optimal pH for D-LDH of Lactobacillus jensenii;
B: The optimal pH for D-LDH of Lactobacillus plantarum.
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Figure 5 The heat resistant properties of the D-LDHs
Note: A: The thermostability of the D-LDHs; B: The thermal
inactivation of the D-LDHs. -w—: D-LDHs of Lactobacillus
jensenii; -/\—: D-LDHs of Lactobacillus plantarum.
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Table 1 Kinetic parameters of D-LDHs from
Lactobacillus jensenii and Lactobacillus plantarum

Lactobacillus Lactobacillus

jensenii plantarum

D-LDH D-LDH
K (mmol/L) 0.2+0.0 2.740.3
Keat (s 26.3+0.6 91.3+0.9
Keat/Kin (L/(mol's))  (11.0+0.5)x10* (3.4£0.0)x10*
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