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Abstract Computational prediction of protein subcellular locations in eukaryotes facilitates experimental design and proteome

analysis. We provide a short review on recent development of computational tools and our experience in evaluating some of these

tools. Classical secretomes can be relatively accurately predicted using computational tools to predict existence of a secretory signal

peptide and to remove transmembrane proteins and endoplasmic reticulum (ER) proteins. The protocols of differentially combining

SignalP, Phobius, WoLFPSORT, and TargetP for identifying a secretory signal peptide in different kingdom of eukaryotes, with

TMHMM for removing transmembrane proteins and PS-Scan for removing ER proteins significantly improve the secretome

prediction accuracies. Our evaluation showed that current computational tools for predicting other subcellular locations, including

mitochondrial or chloroplast localization, still need to be improved.
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Makridakis and Vlahou, 2010). %11, BB 4 whE A
JoT 2EL LS G WA L A1 () SR 23 R A M BB
XL A ) B W AE AR R A 7 ) R R
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SignalP 3.0 (Bendtsen et al., 2004b), SignalP 4.0
(Petersen et al., 2011), Phobius (K&l et al., 2004;
2007), TargetP (Emanuelsson et al., 2000)/1 PrediSi
(http://www. predisi.de/) (Hiller et al., 2004). 1t4k,
WOLFPSORT FlI MultiLoc2 8 7] Fij - F- 43P 8 (1 i)
T (Horton et al., 2007; Blum et al., 2009). SignalP
4.0 [FS % FE BT SignalP 3.0, ELA 5 e B8 I T
et AR . SR, SignalP 3.0 7615 5 Kb EI47
AT EE SignalP 4.0 5 #EHf . 75 SignalP 3.0/4.0
A PrediSi o, N I fIRA BRI EE 2 70 FREE, (K
LA HBGARTIE S Hy, BAKESIK 70 4
AR MEABTHIARTM . Phobius th&—
ANFEXTERR S S IR0 TR, 456 T B Ednhas
RIS 5 IR T o

SRS, B3R T L5 5 TR 1 v i 2
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B _E AR TH(MIn, 2010). B4R, AN TMHMM
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FHLRR ) 25 B PR A7 B4 11 28 14 (Prosite: PS00014,
PR AR [ 41D S S 1 B 15 2L O ) MR
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G = = I 1< 3 o S P S =N < B S
SignalP/WoLFPSORT/Phobius, #41# il Phobius/
WOLFPSORT/TargetP, #E %) 1# i SignalP/Phobius/
TargetP, Ji A= 4= #1# F SignalP/Phobius/TargetP/
WOLFPSORT . 44t F PR AN A~ LA 1) T B,
T KT P e S PR S N . e Ah, TMHMM Al
PS-Scan % H T BT B A% 7 b M B s i 7l .

WA —ANTH, SecretomeP, & H THAEIY)
GV I I S VIR NI SR ZS R s S/ G e = B 1]
(http://www.cbs.dtu. dk/services/SecretomeP/)
(Bendtsen et al., 2004a). fEMEYIH, K% 50%[1 5
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Table 1 Comparison of prediction accuracies of plant protein subcelluar locations by different tools

SBAE SBATE TargetP

WoLF PSORT MultiLoc2

Total positives Total negatives " (%) Sp(%) MCC (%) Sn(%) Sp(%) MCC (%) Sn(%) Sp(%) MCC (%)
SR 263 6645 76.8 98.7 72.3 437 99.6 58.0 51.3 98.6 53.7
Secreted
5P AU 402 6506 61.4 775 21.1 333 96.2 30.4 60.9 84.2 27.3
Mitochondrial
RSN 4918 1990 28.2 90.7 20.4 28.2 83.9 12.7 19.2 98.6 232
Chloroplast
P 87 6821 9.2 99.9 245 29.9 98.4 23.0
ER
4H P57 23 6885 52.2 65.6 22 95.7 51.5 5.4
Cytosol
R ALk 54 6854 0.0 99.9 0.2 24.1 98.5 15.5
Golgi Apparatus
pUREKY/[I20N 52 6856 15.4 99.3 143 42.3 98.1 239
Peroxisome
S A% 788 6120 80.3 78.1 411 26.8 93.3 224
Nucleus
B 14 6894 214 97.9 6.1 7.1 99.4 39
Plasma Membrane
o 121 6787 14.0 995 212 5.0 99.8 11.6
Vacuole

VE: Sn: URLE; Spr RrSRE; MCC: S BHTAR R A 5

Note: Sn: Sensitivity; Sp: Specificity; MCC: Mathews' correlation coefficient
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Table 2 A collection of published protein subcellular localization prediction tool

THA/RK A B B E 5 B T R T GBS HH R 8 22 SR

Tool name Locations or protein features predicted Organism categories Publication citation

TargetP R 51 5T B, Y Emanuelsson et al.,
Extracellular, mitochondrial, chloroplast Non-plant, plant 2000

TMHMM 5 FEL 0B AT Krogh et al., 2001
Transmembrane helices Any

ScanProsite W MRS AL A de Castro et al., 2006

(PS-Scan) ER retention signal Any

SecretomeP 2.0

R RIS S k51 R R o W
Non-classical i.e. not signal peptide triggered

BB . S22 R . WALsh

Gram-positive bacteria, gram-negative bacteria,

Bendtsen et al., 2004a

protein secretion mammal
Phobius (BNl e EAT K&l etal., 2007
Signal peptide and transmembrane topology Any
WOLF PSORT ~ >5/Mii HE. #. 3 Horton et al., 2007
> 5 |ocations Fungi, plant, animal
PRED-LIPO Lipoprotein signal peptides 22 R Bagos et al., 2008
Gram-positive bacteria
ProLoc-GO >N E ANBFERAD Huang et al., 2008
> 5 |ocations Human and eukaryotes
KnowPredsite ~ >5AM7E JFEAZ AR EAZ A Lin et al., 2009
> 5 |ocations Prokaryotes and eukaryotes
MultiLoc2 >5M B ;Y. HE. HY Blum et al., 2009
> 5 |ocations Animal, fungal, plant
PRED-SIGNAL 155 fik AT Bagos et al., 2009
Signal peptides Archaea
RSLPred LR AR, RRR. IR e Kaundal and Raghava,
Chloroplast, cytoplasm, mitochondria, nucleus Oryza sativa only 2009
SherLoc2 >S5 B . HE. Y Briesemeister et al.,
> 5 locations Animal, fungi, plant 2009
Cell-PLoc 2.0  >5/MuE FZAEY . N . . AR Chou and Shen, 2010
> 5 locations AL C |
Eukaryote, human, plant, virus, gram-positive
bacteria, gram-negative bacteria
CoBaltDB >S5 B %A Goudenége et al., 2010
> 5 locations Prokaryotes
PSORTb >S5 B 2 RPAPER . RN Yuetal., 2010
> 5 locations Gram-positive and gram-negative bacteria
SCLPred MR LRRIAA. M. . gk Y. HE. HY Mooney et al., 2011
Cytoplasm, mitochondrion, nucleus, secretory, chloroplast Animals, plants, fungi
SignalP 4.0 EREFIIN PO A IRPHVER . A2 IR Petersen et al., 2011
Signal peptide Eukaryotic, gram-positive bacteria, gram-negative bacteria
SlocX >S4 E (YEPN=P Ryngajllo et al., 2011
> 5 locations Aribdopsis thaliana only

AN, FRATIE R IL, MultiLoc2 7 %3 4b FE I bk
WOLFPSORT KZJ18 500 1%, TEHEATEIE EFF KT
Hda Ab PR RATTA fd ] multiloc2.

SRR, WOLFPSORT #1 MultiLoc2 #1 FH H:
F7> 3 R Bkt () T 77 95 1) T s P 2 S AN S
MultiLoc2 N RGER B ilh, FEFEAEKBARE, K
TE T8 R R IR T H AR B R 4 2 1 0 T
J7iE(Blum et al., 2009). SR, 'E RSB TE A BE L
AP, PR FRATT R B A R A A v R

HAentETH
2 HIH T AR 2 L T TR R A 5k AR
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