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Abstract Nucleotide and deduced amino acid sequence of (fdA gene, which cloned from an effective 2,4-D-de-
grading bacteria strain BJ71 identified as Cupriavidus campinensis, were assessed by using bioinformatic methods,
which including analysis of physical and chemical characteristics, hydrophobicity or hydrophilicity, and subcellu-
lar localization, prediction of signal peptide, transmembrane spaning domain, secondary structure and tertiary
structure according to protein sequence. The results showed that /fdA gene ORF was 864 bp, ascribed as Class
tfdA gene according to analysis of phylogenetic tree. It encoded 287 amino acid polypeptide with a molecular weight
of 32 kD and the isoelectric point of 6.01. It had no signal peptide and transmembrane region, and was a hydrophilic
soluble protein located in the cytoplasm. Alpha helix and random coil were main secondary structure components.
Tertiary structure was also obtained using RaptorX and Ramachandran analysis in Molprobity software.
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CASI (PDB ID: 1gqw, 1DS1)
C. necator IMP134 TfdA

1 Cupriavidus campinensis BJ71
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(Knauer et al., 2012),
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Figure 1 Sequences of /fdA gene and deduced amino acid of Cupriavidus campinensis BJ71
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2 CD-Search C. campinensis BJ71 ifdA
Figure 2 Conserved domain search of tfdA gene of C. campinensis BJ71 by CD-Search

3 MEGAS.0 C. campinensis BJ71 ifdA
: s 1 000 ; A. eutrophus (M16730).Burkholderia sp. RASC (U25717), B. cepa—
cia 2a (AF029344) Class , , ifdA , Alphaproteobacterium sp. HW13 (AB074492)  tfdA-like
E. coil str. K-12 substr. MG1665 tauD (NC_000913)
Figure 3 Phylogenetic tree of tfdA gene of C. campinensis BI71 by MEGAS5.0
Note: The tree was obtained using the neighbor-joining method and bootstrap values were based on 1 000 resampled datasets; Four ref-
erence #fdA -like gene sequences, class  ifdA, from A. eutrophus (M16730), class  #fdA, from Burkholderia sp. RASC (U25717), class
, from B. cepacia 2a (AF029344), ifdA-like, from Alphaproteobacterium sp. HW13 (AB074492), and E. coil str. K-12 substr.
MG1665 tauD (NC_000913) as the outgroup

s
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4 ClustalW2 BJ71 tfdA C. necator IMP134 TfdA
Figure 4 Alignment of the amino acid between #fdA of BIJ71 and C. necator IMP134 by Clustal W2
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1 C. campinensis BJ71

TfdA

Table 1 Amino acid composition of TfdA protein of C.

campinensis BJ71

(%0) (%)
Amino acid No. Proportion Amino acid No. Proportion
(%) (%)
33 11.5 30 10.5
Ala Arg
9 3.1 20 7.0
Asn Asp
3 1.0 15 52
Cys Gln
19 6.6 20 7.0
Glu Gly
9 3.1 8 2.8
His Ile
28 9.8 4 1.4
Leu Lys
8 2.8 13 4.5
Met Phe
13 4.5 16 5.6
Pro Ser
6 2.1 4 1.4
Thr Trp
7 2.4 22 7.7
Tyr Val
5 SignalP 4.1 C. campinensis BJ71 TfdA

Figure 5 Signal Peptide analysis of TfdA protein of C. campinen—

sis BJ71 by SignalP 4.1

6)0

TMpred  SOSUI

PSORT

ProtScale

TfdA

6 C. campinensis BJ71 TfdA
: A: TMpred ; B: SOSUI

Figure 6 Transmembrane analysis of TfdA protein of C.

campinensis BI71

Note: A: Analysis by TMpred; B: Analysis by SOSUI

2 C. campinensis BI71 TfdA

Table 2 Analysis of subcellular location of TfdA protein of C.

campinensis BJ71

Location Probability
9.97
Cytoplasmic
0.01
Cytoplasmic membrane
0.01
Periplasmic
0.00
Outermembrane
0.00
Extracellular
: PSORT
Note: Analysis of subcellular location by PSORT
287 TfdA
63.4% 33.8%
77
(-2.311) 130
(1.911) TfdA
C Do
N o C-
campinensis BJ71 TfdA

N
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BJ71 TfdA o= 91
B- 8 ©) 136 (E)
52 a- TfdA
(9 0
PredictProtein
(Ceroni et al., 2006)
Prosite (Bairoch et al.,
1997) 1 .
2 2 4).
7 ProtScale C. campinensis BJ71 TfdA
Figure 7 Prediction of hydrophobicity or hydrophilicity of TfdA
protein of C. campinensis BJ71 by ProtScale
1.4 TfdA
C. necator IMP134 TfdA
8 SOMPA . campi is BJ71 TfdA
SOPMA 5 TfdA C. campinensis
° ( 32 Figure 8 Analysis of secondary structure of TfdA protein of C.
a- H) B- (T campinensis BJ71 by SOMPA
32 TfdA
Table 3 Predicted results of secondary structure of TfdA protein from two strains
a- (%0) B- (%) (%)
Elements of secondary strucuture a-helix (%) B-turn (%) Random coil (%) Extanded strand (%)
C. campinensis BI71 TfdA 31.71 2.79 47.39 18.12
C. necator IMP134 TfdA 30.66 3.83 47.39 18.12
: SOPMA
Note: Predicted results of secondary structure by SOPMA
4 C. campinensis BJ71 TfdA
Table 4 Motifs in TfdA protein of C. campinensis BJ71
( ) TfdA TfdA
Motifs (annotation) Sites of TfdA amino acid Amino acid
N- 89~92 NVSL
ASN_GLYCOSYLATION
cAMP & cGMP 277~280 RRAT
CAMP_PHOSPHO SITE
C 204~206 SGR
PKC PHOSPHO SITE 238~240 TQR
271~273 SAR
137~140 SGGD
CK2 PHOSPHO SITE 280~283 TTLD
N- 106~111 GNFANQ
MYRISTYL 212~217 GAHAGH
204~207 SGRR
AMIDATION 264~267 RGRR

: TfdA Prosite
Note: Motifs in TfdA protein by Prosite
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o

1.5 TfdA
2~5 «
N N (
,2004), o
« (31.71%) COILS
C 9
1.6 TfdA
RaptorX
PDB 3pvjA.1ggwA  loihA
3pvjA 27
BJ71 TfdA C. necator IMP134 TfdA
(NCBI : YP_025400)
10, 2
JMP134 TfdA B-
( ) SOPMA JMP134
TfdA a- B-
BJ71 TfdA
o MolProbity
Ramachandran BJ71 TfdA
( 101 TfdA 92.3%
(263/285) 97.9%
(279/285)
9 COILS C. campinensis BJ71 TfdA

Figure 9 COILS analysis of TfdA protein of C. campinensis BJ71

10 RaptorX TfdA
: A: C. campinensis BJ71; B: C. necator IMP134;

Figure 10 Tertiary structure of TfdA predicted by RaptorX
Note: A: C. campinensis BI71; B: C. necator IMP134; arrow in-

dicated structure difference

2
2,4-D
C. campinensis BI71 2,4-D
1fdA
864 bp. tfdA
287 Fe( )a-
TfdA 32KD. pl
6.01,
o
N o (homolo-
gy modeling)
(comparative modeling) SWISS-MOD-

EL 75%
40% (Schwede et al.,
2003; Arnold et al., 2006). (ab initio)

120
(fold recognition) (threading method)
RAPTOR
CASP (critical assessment of protein structure predic-
tion)
(Xu and Li, 2003).
RAPTOR RaptorX 3
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11 MolProbity Ramachandran C. campinensis BJ71 TfdA
Figure 11 MolProbity Ramachandran analysis of tertiary structure of TfdA protein of C. campinensis BJ71 strain
3
31
o 24-D tfdA (GenBank
(Peng and Xu, 2009; KJ028765)
2010; 2011; Ksllberg et al., 2012), 24-D Cupriavidus campinensis BJ71
SWISS-MODEL ( :CCTCCM 2014006) o
PDB 3.24fdA
30.822% Rap-
torX Bioedit tfdA
. Ra- NCBI CD Search
(http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi)
machandran o Knauer
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(2012) P-p ”“d‘f KI2440 E. coli ifdA (M16730). Burkholderia sp. RASC tfdA (U25717).
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