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Prediction for Secreted Proteins from Magnaporthe grisea Genome
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Abstract: [ Objective] Many secreted proteins of plant pathogens have been shown to be the elicitor and the pathogenetic
factors in interacting with plant receptors. Pathogen were analyzed by utilizing genomic database information and computer
prediction algorithms. This facilitated clarification of the molecular mechanism in the interaction between plant and plant pathogens.

[Method] To investigate the function of secreted proteins in Magnaporthe grisea, a set of predicted algorithms were used to
predict the secreted proteins from the M.grisea genome. First, the presence or absence of an N-terminal signal peptide for all 11 108
ORFs from M.grisea were predicted by the SignalP program. In addition, all the predicted ORFs were tested by the Protcomp,
TMHMM, big-PI Predictor, and TargetP programs step by step. [Result] Finally, 1235 ORFs were predicted to be secreted proteins
from M.grisea genome. [Conclusion] The reliability of these prediction algorithms was relatively high. The results reported in this
paper give the basis for further studies of the secretome of M. grisea.
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TR 11 108 AN 8 1 41 KU T A B 4 Bk R 4
B ¥R PE - ( http://www.genome.wi.mit.edu/annotation/
fungi/magnaporthe) o F T34 0] S 4 B 2 FE i b
MG T GAS1(AF363065)  GAS2

(AF264035) . MPG1 (L20685) . AVR-Pita (AF
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s, JEr W TRE1 (AF543465) . MGB1 (AB
086901) . MVP1 (AY044846) . CDC42 (AF250928) .
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(AY332225) . CBS1 (AF422799) . CUTI1 (X61500) .
PDE1 (AF408395) . PTH2 (AF027979) . PTHI1 (AF
119672) . CPKA (MGU12335) . ABC1 (AF420471) .
CYP1 (AF293848) %%,
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Table 1 The programs for the prediction of secreted protein
TR A T} 5 L) S FlE e P
Prediction Objects predicted Accuracy Applicable ~
. . References
algorithms (%) organisms
SignalP-v3.0 N S {5 5 ik 97 A Nielsen 1997
N-terminal signal peptides Eukaryotes http://www.cbs.dtu.dk/services/SignalP-3.0/
ProtComp-v6.0  JERIFH (MIAh. JRML. Zekifd. mi/REEfk) 95 L . .
L . http://www.softberry.com/protein location/protcomp/
Localization sequences such as extracellular, Fungi . . .
. . . predict for animal/fungi/
plasma membrane, mitochondrial and golgi
TMHMM-v2.0  B&iEsg 97~98  BRAHMSL Krogh 2001
Transmembrane domains Non-plant http://www.cbs.dtu.dk/servicess/ TMHMM/
Big-PI predictor ~ GPI 4 7. £ >80 L Eisenhaber 1999,2001
GPI-anchor site Fungi http://mendel.imp.univie.ac.at/sat/gpi/fungi_server.html
TargetP-v1.1 PR B AT 90 [ZRERPA Emanuelsson 2000
Mitochondrial or other localization sequence Non-plant http://www.cbs.dtu.dk/services/TargetP/

2 HRESH

Fou R 44 89 AT S S AR
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F TN A 43 )R R AT AT (1) 2 s i 1 A Sy
W AT T, DARGIEIX SRS 3 28 2 AT R It 181 49 1l
A AT SENE o DR B 250 tetraspanin £ [1-PLS|
i, H SignalP-v3.0 F2/FHEAT 704, SignalP-NN il
JH S HhEME Ay 0.718 (>0.6) , SignalP-HMM il
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Signal P-NN filfl] SignalP-NN prediction (euk networks): Sequence
0.8 -
0.6
2
3
Im 04 S score
X
- Y score
L C score /
00 e esssnnnns TN E Y A I ey
ATGGCGAACAAGATTCTCGTGGCGTACATCTTCGCCGACTTCCTCTTTGTCCTTATGGGCGCCCTGATGC
1 1 1 I I 1 |
0 10 20 30 40 50 60 70
SignalP-HMM Filllll  SignalP-HMM prediction (euk models): Sequence
1.0 n-region prob.
—h-region prob.
0.8 |-
/c—rcgion prob.
0.6
£
=04 |-
&
0.2 cleavage prob.
0.0 ——— e r——
ATGGCGAACAAGATTCTCGTGGCGTACATCTTCGCCGACTTCCTCTTTGTCCTTATGGGCGCCCTGATGC
I 1 1 1 1 1 ]
0 10 20 30 40 50 60 70

fi{li Position

1 SignalP-v3.0 MHEERE PLS1 EEMNES S (EF1 HMM BRI B9 FUN G kAR R B U7 10
Fig. 1 Mean S and HMM scores of protein PLS1 in M.grisea and its cleavage site predicted by the algorithm SignalP-v3.0 (Arrow

shows the cleavage site)
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Table 2 The validation for some reported secreted-proteins in M.grisea
& T a—— SHIEME HMM{E Waifefs B GPI #E {7 1 éﬁﬁﬁiiﬁﬁ% ?)fl‘ilﬂﬂ.é.':"%‘
. . Mean S HMM Subcellular Transmembrane GPI-anchored ~ Mitochondrial ~ Prediction
Protein Annotation and reference L . .
score score localization domains site SS result
GASI B Mg e T R 0.645 0902  ffu4h 0 N N SP*
Glycolipid anchored surface protein' Extracellular
GAS2 LT GASIFEEEH 0.965 st 0 N N N
Hypothetical protein similar to GAS1!™ Extracellular
MPGl  Hi/K&EH 0.826  0.857 st 0 N N N
Hydrophobin-like protein(' Extracellular
AVR-pita JCEHE 0.691 0.804 fagh 0 N N Sp*
Avirulence protein’”! Extracellular
PWL2  FFEMRERIEEA 0.778  0.998  ffu4h 0 N N N
Host-species specificity protein ! Extracellular
XYN22  PB-1,4-DACE B il 0732  0.831 fia4h 0 N N SP*
Endo-beta-1,4-D-xylanase!”) Extracellular
XYN33  PUEB-1,4-DAE Bl 0.616  0.866 fia4h 0 N N SP*
Endo-beta-1,4-D-xylanase!”) Extracellular
ACEIl SRR EAR 1 0.842 0903  ffu4h 0 N N N
Polyketide synthase/peptide Extracellular
synthetase 2!
PLSI KBS 6 2R A 0.718  0.942  Jfu4h 0 N N SP*
Indispensable protein for the Extracellular
fungal pathogenicity on rice ')
CBP1 JLT it 0.647 0870  ffu4h 0 N N N
Chitin binding protein¥ Extracellular
NUTI I EA 0.901  0.994 st 0 N N N
Nitrogen regulatory protein’®®) Extracellular
3 IO EREMNBERIESDEBRIIE
Table 3 The validation for some reported non-secreted proteins in M.grisea
\ Ho3 SERL e SR T
T —— SHME HMM{H  E40 e A7 5 sk GPL B &ﬁ%iﬁ/{wﬁ ﬂd‘ﬂ.’”i
. . Mean S HMM Subcellular Transmembrane . Mitochondrial Prediction
Protein  Annotation and reference L . GPI-anchored site
score score localization domains SS result
TRE1 ¥ e i 4 0.612  0.861 E57 RN 0 N Y SP
Trehalase precursor %) Mitochondrial
MGBI1 GBI 0.631 0.993 BRI 0 N Y SP™
G-protein beta subunit’®”! Mitochondrial
MVP1 2 IR0 5L ATP 0.590  0.981 LS 0 N Y SP™
Putative vacuolar ATPase [*!) Mitochondrial
CDC42 GTIP4i & 0.556  0.923 SR 0 N N N
GTP-binding protein!*? Plasma membrane
CHMI1  PAKifi 0.608  0.886 2 AT 0 N Y SP™
PAK kinase ™! Mitochondrial
SPMI1 BRI R KL ERE ARG 0737 0911 JE 0 N N SP~
Vacuolar subtilisin-like Plasma membrane
serine protease™
MST20 PAKH 0.723 0916 AT 0 N Y N
PAK kinase ™! Mitochondrial
CBS1  EBimER-& ks 0.539 0.963 AN Hu A% 0 N N SP~
Cystathionine beta synthase!®> Nuclear
CUT1  ffi 5k 0.798 0.690 Py 3 0 N N SP
Cutinase %! Plasma membrane
PDE1  PR!ATPHf 0.670 0.988 Py 3 0 N N SP
P-type ATPase ") Plasma membrane
PTH2 AR LB S B 0.519 0949 A k% 0 N N SP™
Carnitine acetyl transferase %! Nuclear
PTH11 #EJEEH 0.535 0591 bk 0 N Y N
Integral membrane protein % Mitochondrial
CPKA i cAMP f) £ 1 0453  0.986 bk 0 N Y N
cAMP-dependent protein Mitochondrial
kinase 4%
ABCl  ABC #:iz8H 0.724  0.821 LTS 0 N Y SP™
ABC transporter protein* Mitochondrial
CYP1  SR¥E 0.689  0.824 7 AT 0 N Y N
Cyclophilin * Mitochondrial
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2468 HII
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Romoved

¢ Protcomp: Extracellular secretion prediction =3 610 proteins

1 858 i HEBS:
1 858 proteins 45 1L A B Romoved 7 (0 {8
¢ TMHMM: Tr brane d ins analysis > 157 proteins
1701 A~8HA o i
1701 proteins GP1 & 53 br 206 M
Romoved
* Big-PI Predictor: GPI-anchor analysis > 206 pr
1495 ~H 1
1495 Iru{elns B ER S BT — 260 4~ H [
B EEN 3 [~ o
P B A Romoved (4|

* Target P: Protein location analysis ee——3 260 proteins

1235 Mot H
1 235 secreted proteins

2 ZWMNEFHEREESDEARRREER
Fig. 2 Flowchart of strategy used to identify M.grisea secreted proteins using a series of prediction algorithms
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) ORF nfE LA Y. SignalP-v3.0 P75 R i
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