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Introduction to D-lactate dehydrogenase
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Sequence analysis of D-lactate dehydrogenase

Protein name:

Gene name:

Sequence length:

Sequence similarities:

Ligand:

molecular function:

D-lactate dehydrogenase(D-LDH)
|ldhA

333AA

belongs to the D-isomer specific 2-
hydroxyacid dehydrogenase family
NAD

D-lactate dehydrogenase activity

NAD binding
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Sequence analysis of D-lactate dehydrogenase

Transmembrane tendency analysis

WeblLab—tmap(v.6.0.1)
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Sequence analysis of D-lactate dehydrogenase

# =p|P26207 |LDHD LACDA Length: 333
# =p|P26207|LDHD_LACDA MNumber of predicted TMH=: O
# =p|P26207|LDHD_LACDA Exp number of Afs in TMHs: 0. 17501
# =p|P26207|LDHD LACDL Exp number, first 60 La=: 0.00015
# =p|P26207|LDHD_LACDA Total prob of N-in: 0. 04934
zp |P26E29T |LDHD_LACDA THHMMZ. 0 outzide 1 333
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1.2
1
0B 1
o
E
_g 06 r
=
o
04 r
02 r
|:| 1 1 1

S0 100 150 200 250 300

outside

inside

transmembrane



Sequence analysis of D-lactate dehydrogenase

Repeated sequence analysis

WeblLab—dotmatcher(v6.0.1)

Dotmatcher: raw: /51847 vs raw:: /51848

[(windowaize = 10, threshold = 23,00 15/0614)
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Sequence analysis of D-lactate dehydrogenase

Signal peptide prediction SignalP
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Sequence analysis of D-lactate dehydrogenase

Interaction proteins

Your Input:

@ |dha D-lactate dehydrogenase (333 aa)
(Lactobacillus delbrueckii 11842)

Predicted Functional Partners:

~1dh L-lactate dehydrogenase (307 aa)
@ pyk pyruvate kinase (589 aa)

U poxl pyruvate oxidase (616 3a)

@ Ldb0102 putative oxidoreductase (463 aa)
@ Ldb0544 hypothetical protein (357 aa)

Ldb0544

STRING

e Meighborhood
Sy SENe Fusion
e COOCCUrTENCE
S, COEXprassion
", ExpErimeants
e & & " Databases
Textrmining
JHomoalogy]

Score

0.936
0.927
0.200
0.351
0.405
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Sequence analysis of D-lactate dehydrogenase

WeblLab—water(v6.0.1)
Pairwise Alignment Result
LENGTH SCORE IDENTITY SIMILARITY GAPS
225 9.0 511225 (22.7%) 85/225 (37.8%) 60/225 (26.7%)
Q:I.GTP&_LI&CDI& 106 NEVD OEL—— FER -5LD E 152
3 I I T Y Fel ilealenienel Peloe:
LDHD_LI&CDIL 43 K=4D Y——0OOLDYTLETLD DI FM=LERH DHID FLE Q0
Q1GTP4 LACDA 153 VELLERL-{QVETIE=VH EHCDESFEN NCEELLDYECMTE 201
11 11 I-11 11 l.2....1]
LDHD_LHCDLL"& 91 -E OITH YA LR —————— QLARTL———-RODE 125
Q:I.GTP&_LI&CDI& 202 IE- ELH-———————— REEE-"E EE b i Sl 236
=11 :-.1 N I B e e I1::
LDHD_LI&CDIL 124 AMDEEVARHDLE REVRDY HIGOVFMQIME i 173
Q1GTP4 LACDA 237 T-AILENND HCEYCIKDELY NEQE——I15—-HVLE 282
A I Y | | lo-z.. I« 11 1l.::
LDHD LACDA 174 LYDIFRNEELE————————————— KKCYYVDSLDDLYKQAD HVED 210
Q:I.GTP&_LI&CDI& 283 ————- NDSELAEME E 302
I Plewilllinenneinns
LDHD_LI&CDIL 211 NVHMINDE FMEQD I 235
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Sequence analysis of D-lactate dehydrogenase
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Structure Analysis of D-lactate dehydrogenase
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Experimental findings

Table 1 | Specific activity of p-nLDH wild-type and p-nLDH mutants for «-keto carboxylic acids
Specific activity (U mg ™" protein)®

+Keto carboxylic acids (R) (Wildtype] [ Y52L ) F299Y Y52L/F299Y cel

1a (CHy) 771.4 669.0 | 1067 70.5 >99.9% R
2a (CH,OH) 545.5 796.3 153.7 73.5 ~99.9% R
3a (CHCHo) 52.4 854.1 17.6 207.0 >99.9% R
4a (CH3CH,CH) 2.93 1,121 20.0 738.3 >99.9% R
5a (CH(CHa),) 0.08 10.6 0.08 1.01 >99.9% R
6a (C[CH3)-) 0.06 1.27 0.13 0.06

7a (CeHs) 0.05 3.40 0.11 0.11 >99.9% R
8a (CeHsCHo) 18.1 1,016 10.4 1,519 >99.9% R
9a ([POHCeH,CH) 0.04 60.5 0.40 62.8 >99.9% R

——
“The enzymes (DnlDH wild-type, Y521 mutant, F299Y mutant, and Y52L/F299Y double mutant] used for assay were MNierminal Histagged fusion and purified to apparent homogeneity.
“The e.e. values were determined using DnlDH Y521 mutant. HPLC analysis of the products was performed with a chiral column by using the correspondi ng racemic a-hydroxy carbaxylic acids as authentic
sandards.
“Lack of authentic standard.

Zhaojuan Zheng et al.,2013
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Experimental findings

Table 2 | Kinetic parameters of D-nLDH wild-type and D-nLDH
mutants for PPA (8a)

D-nLDH Km (mM) Vmﬂx (U mg_]) kcol (5_1) kcol/Km (M_I 5_])
Wild-type 11.4 1/.1 11.3 1.0x 10°
0.27 3,049 2,013 7.5 % 10°
F299Y 0.32 2.7 1.8 57 x10°
Y52L/F299Y 1.4 2,191 1,447 1.0x 10°

Zhaojuan Zheng et al.,2013
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