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Figure 5. Analysis of signal peptide length of NCBI Protein-BLAST
secretory protein. 128 2
BLAST (1.0E-3)
-3 +3 (D 1.56% E-value 1.9E-179
3 2 1123 3.2E-8 BLAST 57.20%-100%
A A A A A A 32.28% 70% 87.50%
40.94% 29.13% 29.13% 25.98% 36.22%
-3 -2 -1 Blast2Go
A-A-A A-X-A SPI Streptomyces sp. (51.60%)
x1. DEAGSKRUENSRERLHIFR
Table 1. Amino acid frequency and distribution in signal peptide cleavage sites of secretory proteins/%

Amino acid distribution in cleavage sites

Types of amino acids

-3 -2 -1 1 2 3
A 32.28 40.94 29.13 29.13 25.98 36.22
G 14.17 11.81 10.24 12.60 11.02 6.30
L 13.39 9.45 16.54 11.02 8.66 11.02
T 11.02 7.87 9.45 8.66 11.81 8.66
\Y% 10.24 7.09 7.09 5.51 5.51 5.51
P 7.87 4.72 7.09 9.45 12.60 8.66
S 2.36 9.45 3.94 4.72 6.30 2.36
F 1.57 0.79 0.79 0.79 0.79 1.57
Q 1.57 3.15 3.15 2.36 1.57 1.57
R 1.57 0.00 0.00 1.57 2.36 2.36
D 0.79 1.57 3.15 3.15 1.57 2.36
E 0.79 0.79 1.57 1.57 0.79 4.72
H 0.79 0.00 0.79 3.15 2.36 3.15
I 0.79 0.00 0.79 1.57 2.36 0.00
N 0.79 0.79 0.00 1.57 0.00 1.57
M 0.00 0.79 2.36 0.79 1.57 0.00
W 0.00 0.79 0.00 0.79 1.57 1.57
C 0.00 0.00 1.57 0.00 0.00 0.79
K 0.00 0.00 1.57 0.79 1.57 0.79
Y 0.00 0.00 0.79 0.79 1.57 0.79
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N TargetP
90% ( 2) 6
KM-1-2
128
2.4%
(D) KM-1-2
SignalP
Phobius SigCleave PrediSI 2) KM-1-2
TMHMM TMpred (3)
ProtComp TargetP ( 3 4 Preplilin-like
PSORT
SignalP 96%
TMHMM 97%
*2. DWEBTMNRERF
Table 2. The programs for the prediction of secretory protein
Prediction algorithms Objects predicted Accuracy/% Applicable organisms
SignalP V4.1 N-terminal signal peptides 96 Gram-positive bacteria
Gram-negative bacteria
Eukaryotes
TMHMM V2.0 Transmembrane domains 97-98 Non-plant
PSORT Prediction of protein localization sites 86 Gram-positive bacteria
Gram-negative bacteria
Yeast, Animal, Plant
Big-PI predictor GPI-anchor site >80 Metazoa, Protozoa
TargetP V1.1 Mitochondrial or other localization sequence 90 Non-plant Plant
*3. EOMEEMERERADRELEEESHKE AR LK
Table 3. Frequency of different type signal peptide in 4 genome of microorganisms
SP1/%
Strains SPI1/% CYT/%
Sec-type RR-motif
KM-1-2 82.00 12.50 2.30 3.20
Pseudomonas syringae pv.m] 72.00 11.80 16.20 0
Ralstonia solanacearum GMI1000" 91.90 5.70 2.40 0
Trichoderma reesei 93.90 0.70 5.40 0
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Genome-wide prediction and analysis of the secretory proteins
and ORFs signal peptide of ginkgo endophyte KM-1-2

Weiqiang Lii %, Cong Liu "%, Lili Huang **", Xia Yan '*"

' College of Life Sciences, Northwest A&F University, Yangling 712100, Shaanxi Province, China
? State Key Laboratory of Crop Stress Biology for Arid Areas, Yangling 712100, Shaanxi Province, China
? College of Plant Protection, Northwest A&F University, Yangling 712100, Shaanxi Province, China

Abstract: [Objective] Endophytes are widespread in plants and build long-term mutually beneficial symbiotic
relationship with the host. However, the mechanism of their interactions with the host needs further study. To
explore the mechanism of endophytic bacterium ginkgo endophyte KM-1-2, we managed to forecast its secretory
proteins based on its genome and explicit characteristics. [Methods] Signal peptide analysis software SignalP,
transmembrane helical structure analysis software TMHMM and Phobius, cells position software PSORT, subcellar
localization software TargetP and GPI anchor site analysis software big-PI Predictor were used to predict the scope
of all secreted proteins, which were defined as secretome. [Results] Altogether 128 typical signal peptide secretory
proteins were screened out of 5299 protein sequences in KM-1-2 genome, accounting for 2.4% of the whole
genome. The shortest ORF encoding these proteins is 61 bp, the longest one is 2105 bp and the average is 373 bp.
The length of the signal peptide guiding secretory protein was distributed between 15 to 37 aa, with the average
length of 24 aa. Amino acid with the highest present frequency of signal peptide in proper order is alanine, leucine
and valine. The type of signal peptide cleavage belongs to A-X-A which named SPI cleavage type. Among the total
secretory proteins 66 pieces have functional description and 26 pieces were enzymes. These enzymes mainly
include glycoside hydrolase, esterase transferase, REDOX enzyme and carbon oxygen lyase. [Conclusion] The
predicted secretory proteins of Streptomyces lavendulae KM-1-2 were achieved through bioinformatics analysis.
These secretory proteins involved some enzymes and other unknown functions. This result laid the foundation for
further study between endophyte and host.

Keywords: endophyte, whole-genome, secretory protein, signal peptide
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