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BEARFAIE S I M K S DA S DA 7, L 2 Mk
PEREAR AR, T I ol 7K Pl R DR 1 8 A A A
(B 1); 5 FARSGE D7 K /S (1 2 6 1R ] U5

(a) Klebsiella pneumoniae

M5 K 55%~87%F1 25%~68%, - H 5 i
IR BRI DAL P TR 1 S DK 5 e B /K s
D1 IRIR T (& 1).

orf2¢ orf2b dhaT orf2a dhaB1 dhaB2 dhaB3 dhaB4
(25) (55)
(b) Citrobacter freundii
dhaH dhaG dhaT dha'l dhaB dhaC  dhak dhal
(26) (56)
(c) Klebsiella oxytoca
orf1 pddA pddB  pddC ddrA ddrB
(67) (41)
(d) Salmonella typ himurium
pduB pduC pduD pduE pduG pduH
67) (47)
(e) Lactobacillus collinoides
pduB pduC pduD  pduk pduG pdul
87) (65)
(f) Lactobacillus hilgardii
gldB gldC gldD  gldE gldG gldH
(83) (68)
(g) Lactobacillus diolivorans
gldB gldC gldD  gdE gldG gldH
(100) (100)

Fig. 1 Genetic organization of genes participating in glycerol fermentation (a,b) and for 1,2-

propanediol utilization (c to g)

(a) K. pneumoniae™; (b) C. freundii™, (c) K. oxytocd™; (d) S. typhimurium!; (e) L. collinoides"; (f) L. hilgardii™; (g)

L. diolivorans®. Arrows and arrowheads represent length, location, and orientation of potential genes. Black arrows

indicate open reading frames encoding homologs of the three structural subunits of glycerol or diol dehydratase;

Gray arrows indicate open reading frames encoding homologs of the two structural subunits of glycerol or diol

dehydratase reactivating factor. The amino acid sequence identities with respect to the corresponding genes of the

gldGH from L. diolivorans are shown in parentheses, which were the results run on the DiAlign Web Server (http:

/lwww.genomatix.de).
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Fig. 2 SDS-PAGE analysis of expression product on a

14% gel
1: Protein mass marker; 2: E. coli BL21 containing pSE380; 3: E. coli
BL21 containing pSE-gldGH; 4: Purified expression product of gldGH.
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Fig. 3 PAGE (nondenaturing) analysis of the purified
expression product of gldGH on a gradient gel (5%~15%)
1: Protein molecular mass marker; 2: Purified expression product of

gldGH.
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Fig. 4 Reactivation of diol dehydratase of L.diolivorans by

purified gldGH
The cobalamin-inactivated diol dehydratases(0.025 U) were incubated
with 1.2mol/L 1,2-propanediol as the substrate for the indicated time
periods with 14 pg of purified recombinant expression complex of
gldGH of L.diolivorans, 21 p.mol/L coenzyme B,,, 24 mmol/L ATP and
24 mmol/L MgCl, (@—@®); or without recombinant expression complex
of gldGH and with 21 pmol/L coenzyme B,,, 24 mmol/L ATP and
24 mmol/L MgCl, as negative control ( A—A ). Diol dehydratase
(0.025 U) was incubated with 1.2 mol/L 1,2-propanediol, 21 wmol/L
coenzyme Bj,, 24 mmol/L ATP and 24 mmol/L MgCl, as a positive
control (H—M).
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Cloning, Sequencing and Characterization of Genes Encoding
Diol Dehydratase Reactivating Factor of Lactobacillus diolivorans™

MENG Xiao-Lei, Tang Yue, QI Xiang-Hui, WEI Yu-Tuo, HUANG Ri-Bo™

(Guangxi Key Laboratory of Subtropical Bioresource Conservation and Utilization, Guangxi University, Nanning 530004, China;
College of Life Science and Technology, Guangxi University, Nanning 530004, China;
Sinozyme Biotech Co. Ltd, Nanning 530003, China)

Abstract It was reported that glycerol and 1,2-propanediol was converted to 1,3-propanediol and 1-propanol in
Lactobacillus diolivorans(DSM14421)under the anaerobic condition, respectively. Its putative genes encoding diol
dehydratase, a key enzyme in the pathway, were sequenced. However, their reactivating factor (gldG and gldH) was
not completely sequenced. Based on several glycerol dehydratase and diol dehydratase reactivating factors
sequence alignment, it was amplified from L. diolivorans with degenerated primers. Then it was inserted into
expression vector pSE380. A recombinant plasmid pSE-gldGH was constructed and transformed into Escherichia
coli BL21. Recombinant gldG and gldH protein were co-purified by metal chelating affinity chromatography and
gel filtration from cell-free extracts of E. coli overexpressing the gldGH genes. They existed a putative reactivating
factor, with an apparent molecular mass of 325 000. The protein complex consisted of equimolar amounts of the
two subunits with M, of 68 000 (o) and 13 000 (3), encoded by the gldG and gldH genes, respectively. Therefore,
its subunit structure was most likely a,B,, different from the common structure a,3, of the other diol or glycerol
dehydratase reactivating factors. In the presence of free adenosylcobalamin, ATP, and Mg*, the factor reactivated

diol dehyadratase from L. diolivorans, which had been inactivated to be enzyme-cyanocobalamin complex.

Key words diol dehydratase, reactivating factor, characterization, 1,3- propanediol, Lactobacillus diolivorans
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