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Cloning and bioinformatics analysis of pectate lyase PL101 from
Phytophthora capsici

WANG Hui-Zheng" LAN Yu-Bin

College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo,
Shandong 255000, China

Abstract: [Background] Phytophthora capsici is a worldwide soil borne disease, which has serious
impact on pepper production all over the world and brings huge economic losses. Pectate lyase (PL), as a
kind of important cell wall degrading enzymes, is an important pathogenic factor of the disecase.
[Objective] The gene of PL was cloned and its bioinformatics characteristics were analyzed to further
elucidate its mechanism. [Methods] According to the whole genome sequence of P. capsici, the
full-length cDNA of PLI0I gene was amplified with high pathogenic strain SD33 as template, and its
physical and chemical properties, transmembrane regions, hydrophobicity, structural domain and other
biological characteristics were analyzed. [Results] In addition to the analysis of biological characteristics
of PL101, the three-dimensional structure modeling of PL101 was also carried out to obtain protein
structure with high reliability, and the possible catalytic sites of PL101 were determined as Aspl83,
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Arg212 and Arg272 amino acids. [Conclusion] The cloning and bioinformatics analysis of PL101 will
provide a reference for further elucidating the functional characteristics of PL.
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(10 pmol/L)%% 1 uL, dNTPs (2.5 mmol/L) 5 pL, r7ag
(2.5 U/uL) 1 L, 5xBuffer 10 uL, ddH,0 #M % 50 pL.
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Figure 1 PCR amplification of gene PL101

e 1: Y309 PLI0I BEK; M: DL2000 DNA Marker.
Note: 1: Amplified PL101 gene; M: DL2000 DNA Marker.
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Table 1 Basic physical and chemical properties of PL101
FEAR TR R PL101 Histag-PL101
Basic physical and chemical properties

FFER -4 Number of amino acids 400 413

/3T & Molecular weight (kD) 42.6 44.0

FR A5 A5 Theoretical pl 9.20 9.27

THEREL Abs 1.109  1.077

L BB %L Number of Cys 8 8

F A 24 B2 % Number of Met 6 8

e 74X Instability index 27.58  29.58
4 -

Hphob./Kyte & Doolittle

Score

150 200 250 300 350 400
Position

50 100

2 PL101 SRR TR

Figure 2 Hydrophobicity prediction of PL101

TE: PP RERRIUER PL10T 50 B, JAIEMFCSREIK I,
IEE RN gk B, (BTSRRI Rk
K.

Note: The horizontal axis represents the amino acid position of
PL101, the vertical axis positive value represents hydrophobicity,
the greater the positive value is, the greater the hydrophobicity is,

the negative value represents hydrophilicity, and the smaller the
negative value is, the greater the hydrophilicity is.

ann y CSCT] lp 1011 t an
spe

Pec lyase C Pectate lyase

Domain CL0268

HAM -~ predicad

129 312

3 PL101 i 55 #f
Figure 3 Domain analysis of PL101

43.9 2.0e-11

LERIEAATRR PL101 SR RRRE C 8RR, R ARIAHIRIG AL .

Note. Domain analysis showed that PL101 belongs to Pec lyase C family, and no related active site was found.
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4 PL101 =45
Figure 4 Three-dimensional structure prediction of PL101

TE: PL101 8 FI45H) A9 2 55 MR AR 41l bn s NAIL C.
Note: The amino and carboxyl ends of PL101 protein structure
were labeled as N and C respectively.

X PL10 1A AbA A5 Bl 1 DX I 4 SR A4 A=
PrF s i E s . FRATIAN PDB 554k % (http://www.
resb.org/)H 70 > PL A OCHE (45 H4 Hh e B — S Al
X5 v AR s i L TR R i B2 I (Aspergillus  niger)
PL & 451" (PDB ID: 1idk)iFAT HXH40HT, Bk
PL101 5 lidk ZSEMRTH— AU 36%, (%
(R 250 S5 (B SA) R BE—30 0 1idk B e TS
PEQT I Aspl54. Argl76. Arg236 5 PLI101 5T
A Aspl83. Arg212. Arg272 GALMRZS RIS AW
JE—2(Kl 5B).

A4 PL10T VAL A TE A o538 o [R5 371 X
B, 3 DNEERITE PL AR X B S5 F el |, #ILBT
TEfY) 3 Bighthisi WGGDAI, IGRQ. GRSP jEf4s
[FERL, RINIX 3 AN IR T TE (45 F I 2 e 1E
= Yezs [ gk R (A 6), i HAH B Z (BT T —
ANEPEII4E, A5G & A Al S AR A T
2S5, 3 BARSFAS A AR S R A Al S
N T R

El5 PL101 =45 RE S5REIREH L xS

Figure 5 Three-dimensional structure alignment of PL101
model and its homologous structure

{E: A: PLI01 15 lidk £5MFASLAABLEL. B PL101 ARich
W, lidk AricohiE @, FE; B: PLIOL 5 lidk #EPERL
FIERR A B AR

Note: A: Stereo view of superposition between PL101 and lidk.
The structures used for the comparisons are colored as follows:

PL101, salmon; lidk, blue; B: Stereo view of superposition of
active sites between PL101 and lidk.

WGGDAI

El6 PLI01 EAZEEINREE=EEN
Figure 6 Location of the potentially important functional
domains of PL101

1. PL101 =Bt E45H WGGDAL, IGRQ. GRSP 43I FH4L

. sl EEARRAIX

Note: The three important functional domains WGGDAI, IGRQ
and GRSP of PL101 are identified and distinguished by red, green
and yellow respectively.
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