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Abstract Degenerate PCR primers were designed by multiple alignment of the protein sequences of known structural genes
encoding the catalytic subunits of NiFe-hydrogenases obtained from Swiss-Prot Protein Sequence Database through CLUSTAL-W
software and compared for conserved sequence motifs. An amplified PCR product 1 kb in size was obtained from the genomic
DNA of Klebsiella pneumoniae using a set of degenerate primers and then inverse PCR technique was used to obtain the full
hydrogenase coding region. A predicted secondary structure and 3D structural model were constructed by homology modeling and
docking. On the basis of these results it was inferred that NiFe-hydrogenase from Klebsiella pneumoniae belongs to the

membrane-bound H, evolving hydrogenase group Ech hydrogenase group .
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11 3 6
90%
1
1
1.1 DNA CTAB "
K. pneumoniae DSM 2026 PCR 20pL Ing DNA
LB 200pmol/L. ANTP 20pmol/L 2 2pmol/L
MRS 0 Taq DNA lu Tag DNA TaKaRa
37C 24h 50mlL Japan PCR DNA Engine thermal cycler Bio-Rad
37°C  120r/min 24h USA 94°C Smin 30
g/L 30.0 KCI 1.7 NH,CI 6.7 CaCl, 0.3 94°C 1min 55°C 0.5min 72°C 2min 72°C
2.8 pH  1mol/L KOH 7.0 Smin  PCR DNA Roche
DNA USA pMD 18-T TaKaRa Japan
1.2 PCR Takara
20 NiFe-
028891 059656
1 DNAMAN
Table 1 Codon usage table for Klebsiella pneumoniae using the DNAMAN program
F Phe S Ser Y Tyr C Cys V Val A Ala I Ile T Thr H His
uucC 56 UCG 29 UAU 59 UGC 64 GUG 35 GCC 29 AUC 48 ACC 35 CAU 57
UUU 44 AGU 17 UAC 41 UGU 36 GUC 33 GCU 28 AUU 38 ACG 30 CAC 43
L Leu R Arg P Pro G Gly D Asp E Glu K Lys Q Gln
CUG 40 CGA 28 CCG 36 GGA 32 GAU 62 GAA 69 AAA 63 CAA 59

The number within parentheses represents the % of usage of the codon in characterizing the genes which belong to Klebsiella pneumoniae .

2

Table 2 Designed degenerate primers

Name Nucleic acid sequence Length Amino acid sequence
FP1 GT G/C CA T/C CGAGGAATGGAA 18 VHRGME
FP2 CTGTT C/T CGAGGACTGGAA 18 LFRGLE
FP3 CGAAT C/T TG C/T GGAGT G/C TG 17 RICGVC
FP4 CGAGT G/C TG C/T GGAATCTG 17 RVCGIC
RP1 CA C/A GA A/G TA G/A CACGGATC 17 DPCYSC
RP2 CA G/A GC G/A AT G/A CACGGATC 17 DPCTAC
FP1-4 are the forward primers while RP1-2 are the reverse primers.
PCR ACTGAACACCACCGTCTC-3’ PCR
Nde 1 DNA 15u/pg
IP1 5'-CGGTCCGACAGGAA 1.3
GGTCAC-3" and IP2 5'-TGATCATCGGCAGCCTCGA CDS
CC3’ 94°C 5min 30 Swiss-Prot  PIR PRF
94°C 1min 56°C 2min 72°C 2min 72C PDB GenBank  RefSeq
Smin  PCR http //ca. expasy. org/
tools/ # secondary APSSP GOR HNN Jpred
FPS  5'-GGTCAACACTACCTTGCG-3’ RPS 5'- JUFO PredictProtein  Prof  SSpro
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Fig.1 Schematic representation of the relative
positions of the primers used to obtain the clones
The coding regions for the large subunit and small subunit are represented

by the black box and yellow box respectively.
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Fig.2  Secondary structure prediction result

A large
3 3
Hex Table3 PDB ID of the template for homology modeling
Large subunit Small subunit
PDB ID Identity/ % PDB ID Identity/ %
2fugM 30.83 2fugO 44.25
luboL 37 2fugk 44.25
1frvB 32.1 2fugb 44.25
3 Fe TyrgK 34 2fugX 44.25
lwuhL 37.87
CYSSO 3 The structure of the template was determined by X- ray diffraction method.

© PERFRHMEMARMATIKSHES http:

/journals. im. ac. cn



136 Chinese Journal of Biotechnology 2007 Vol.23 No.1

Cys

21

Buried aclive siles

cluster . —
Medial TOXIIL . s LI
clusier clnster

clusler cluster

3
Fig.3  Construction of 3D model

Large subunits are depicted in blue small subunits in red. A the predicted structure of K. pneumoniae NiFe-hydrogenase. B crystal structure of D.

gigas NiFe-hydrogenase %' .

4
Table 4 The hydrogen bonds between the two subunits
donor acceptor D. . A distance D-H. . A distance
subunit A.A position group subunit AA position group /nm /nm
large ARG 212 NH small ASN 124 Cco 0.3029 0.2154
large THR 250 OH small TYR 168 OH 0.2350 0.1428
large THR 254 OH small GLN 166 (60) 0.2939 0.2182
large SER 283 OH small ARG 171 0 0.2184 0.1395
large ASN 389 NH2 small ARG 174 0 0.3164 0.2548
small ARG 21 NH2 large HIS 399 0 0.3222 0.2404
small TYR 154 OH large GLU 225 OH 0.3402 0.2507
small ARG 164 NH large SER 255 OH 0.2140 0.1300
small GLN 166 NH2 large ASP 406 OH 0.3197 0.2228

D represents donor. A represents acceptor. A.A represents amino acid.
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