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Characterization of Schizosaccharomyces pombe secreted proteins
LIU Yu-Ling, LIU Yun-Fan, XIE Jian-Ping

Institute of Modern Biopharmaceuticals, School of Life Sciences, Southwest University, Chongging 400715, China

Abstract: Secreted proteins play a vital physiological role. Schizosaccharomyces pombe is an important model organism
for cell cycle study and a potential useful drug screen model. Secreted proteins also initiate the mating. However, few global
studies concerning the secreted proteins of S. pombe was reported. To address this issue, bioinformatics were used to reveal
the global secreted proteins of S. pombe. The 4,997 proteins deduced from the S. pombe genome were analyzed by com-
bined several programs. One hundred and sixty proteins were identified carrying an NH,-terminal secretory signal peptide
by signalP3.0. Among them, 117 proteins are integral membrane proteins(TMpred), 13 proteins are lipoproteins (PrositeS-
can), and 66 proteins are secreted proteins. The location of the secreted proteins was also predicted by Target P. Some of the
secreted proteins are involved in the nutrition, reproduction, as well as the communication between cells and environment.
The global information of the secreted proteins of S. pombe will benefit further studies in drug screening model and host
searching for heterologous gene expression.
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Fig. 1 Schematic representation of the strategy utilized for predicting Schizosaccharomyces pombe secreted proteins
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Table 1 The distribution of the proteins of different groups in the three chromosomes of Schizosaccharomyces pombe

25 Ytk 1 Bl P oGRENII S AT B R A
Classification Chromosome [ Chromosome I Chromosome 11 The genome of S. pombe
_ (Mbp) 5.7 46 35 138
Size(Mbp)
. 2255 1790 884 4929
Number of proteins
SignalP N-
92 59 44 195
Signal peptide sequences by SignalP 3.0
TMpred
Integral membrane protein sequences predicted 50 32 34 116
by TMpred
ProsneSca}n . . 10 1 5 13
Lipoproteins predicted by PrositeScan
32 26 8 66

Putative secreted proteins
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2 MNMEREEBESH
Table 2 Predicted lipoprotein signal peptides
signal P
Signal P 3.0
Signal P 3.0 predicted signal
No. Name Chro- Length g peptidepsequence g Length . Relevant notes regarding
mosome of AA of sp Signal P function or identity
score
1 SPACI1F5.06 848 MKRSVLTIILFFSCQFWHAFA-SS 21 0.975 HSP 70 family protein
2 SPACS821.09 1016 MSSYLRSFIFGLLTISLAQC-SP 20 0.806 5232'1'3'““'9'”“"3”
3 SPAC13F5.05 363 MLFRIPTLFTLFLACFSLVSGVFG-YS 24 0.964 Thioredoxin family
4*  SPAC19A8.14 205 MKVPFVNFMISSFPAAVLVGAVVG-FM 24 0.853 gn'gi‘ggé’;'tRNA hydrolase
5* SPAC4A8.04 467 MRIPYSNLFSAAAGLALFASTACA-AP 24 0.904 Serine protease
Alpha,alpha-trehalose-
6* SPACUNKA.16¢ 944 MGRILIAHLFLPSSVG-FS 16 0731  Phosphate synthase; )
glycosyl transferase family
20
7 SPAC2E1P3.05c 197 EBTQSLFLTVLTLALSLVSKM 23 0.949 Conserved fungal protein
8e SPAC27D7.09¢ 383 MKLTSIPIASTLLSLLAASGTLA 23 0916 P'redlcted N-terminal
-SP signal sequence
9« SPAC27D7.10c 383 [\ggLTS'P'ASTLLSLLAASGM 23 0.916  Possibly S. pombe specific
10 SPACI1B3.10c 680 %%VSVLTFHVSLFLKR'LS'AFFLLSLSTLLR'M 36 0.948  SELL repeat protein
Calcineurin-like
11 SPBPB2B2.06c 601 MKTASIHFWSTLVLLFSCIGSVIA 24 0.956 phosphoesterase
-YS L
UDP-glucose by similarity
12« SPCC188.09c 609 _'\EEFLRFFIFTFFTSIFTVM 21 0.838 Glycoprotein (predicted)
Calcineurin-like
13 SPCC1840.07c 332 T{SFSLGKLLKLTLLGILLSFSCKFM 26 0.943 phosphoesterase
(predicted)
( ) : ; e:S.pombe ; ;* GPI

: Experimentally characterised (or published);

orphan sequence; *: GPI Anchor. These symbols are used througout the text.
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S
2.6 3
3
( 3 5),
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Table 3 The signal peptide of the predicted secrete proteins in chromosome  of Schizosaccharomyces pombe
. signal P
Signal P 3.0
Signal P 3.0 predicted Relevant notes regarding
No. Name Length ; : Length : f :
signal peptide sequence . function or identity Target
of AA of SP Signal P score 9
s
1 SPBC1348.06c 203 MFKNLIFLFFIGLATA-IR 16 0.892 Hypothetical protein
s
2 SPACO77.05c 204 MIFKNLISLFFIGLATA-IR 17 0.871 Hypothetical protein
s
3 NP_592789.1 117 MLLLLYICCLFLKFILA-NV 17 0.973 Hypothetical protein
s
4 SPACLFS.06 385 MNSYISLIFTLLFFTSAARS-SS 20 0.819 Sim4 and Mal2 associated protein 5
s
5 SPACIID3.09 394 MALQSLFLILLAGAAQLAQA-HP 20 0.918 Agmatinase (predicted)
s
6  SPACIF5.02 492 MKISNLLAAFLAFSGGFFCASA-EV 22 0.858 Thioredoxin family
i ial ri s
7 SPAC1751.02c 108 MQIFAQLTSFLTFHLMFWTSVARA-RS 24 0.891 Mitochondrial ribosomal
protein subunit S19
s
8 SPAC13C5.06c 177 MKGFVVISRFILTLFILITPGLA-GV 23 0.973 Sequence orphan
) s
MFPHLILPAIGSSKVRTMVLPFAFVGFFIFPICLA Sensor for misfolded ER
9 SPAC227.1lc 822 -SL 35 0.852 glycoproteins Yos9 (predicted)
10 NP 5931741 244 SKMDGIFTVSLLFSTRLLSFYLFIEVLLT-KI 29 0.972 Probable histone acetyltransferase s
type b catalytic subunit
s
1le SPAC23C4.05c 431 MQPRFLLHGALLALGIQLCLS-IG 21 0.931 Hypothetical protein
: ; . s
Putative family 31 glucosidase
12 NP_593216.1 385 MLLFKFNFTTAFLFTILAFAQA-RS 22 0.702 c30d11.01¢  precursor
BiP, heat shock protein 70 family involved S
SPAC22A12.1 } in protein folding of core-glycosylated
13 2 663 MKKFQLFSILSYFVALFLLPMAFA-SG 24 0.958 trimmed! ligands. associated with newly
synthesized glycoproteins
i i i s
14  SPAC6F12.07 152 MRRSVIIGSLLATAAVGYA-IY 19 0.682 Q"O'rtr?;g°"d"a' TOM  complex  subunit
s
15 SPAC3C7.11c 560 MKYGKVSFLALLCSLYVRGSLA-DP 22 0.874 Calnexin
s
16  SPAC6C3.03c 100 MDVFFLGLLVVIAIFTNA-KR 18 0.918 Sequence orphan
s
17 SPAC513.06c 368 MTSMSGASPVIHWGFLGAGSIAAVFA-KD 26 0.500 Dihydrodiol dehydrogenase (predicted)
s
18e SPAPB2C8.01 1220 MAVSRLLILICLYSFVTFAYP-KV 21 0.938 Glycoprotein (predicted)
s
19 SPAPB2AD3O 500 MKSFVWTLLGALSLGSLTTAYG-AN 22 0.921 Sequence orphan
s
20  SPAC652.01 108 MLCLRYFIPMLLVANA-AP 16 0.968 Conserved eukaryotic protein
s
21 §PA026A3'14 73 MPFLSRLFHYGVDLALVSTCVA-GI 22 0.610 Conserved fungal protein
s
22 SPACI6ES.05c 209 MLHATQLCYLLLFCFLPISISSA-VL 23 0.960 Sequence orphan
Calcineurin-like S
23 SPACL7G6.03 635 MKPAHTFSLIFSLLFVINPCYS-AT 22 0.935 phosphoesterase (predicted)
s
24 SPACISGIZL 1007 MLMKQTFLYFLLTCVVSA-QF 18 0.946 Serine carboxypeptidase
s
25 SPAcsts.os 321  MQFLSSFVFAALALLPLSAMA-VD 21 0.953 Glucan 1,3-beta-glucosidase
s
26 ngClzBlo'l 509  MKYWQAILFFLFGIAFA-NN 17 0.957 Conserved protein
. o s
27 SPAPBSE5.O4c 188 MRLTTFIYAITCLPIFISA-SS 19 0.916 Phosphatidylglycerol/phosphatidylinositol
transfer protein (predicted)
s
28e SPAPJ760.03c 166 MFLRSIFQTLCAVSFLAGSVFA-DS 22 0.907 Glycoprotein (predicted)
ineurin-li s
20 SPAC1039.02 601 MKLSSLPSGLGLASLLGLISSATA-YS 2 0.885 g)ar'ecd':‘;lég)” like phosphoesterase
s
30 SPAC922.04 117  MKFFWVSSLLGLLGLSTA-IP 18 0.972 Sequence orphan
s
31 SPAC869.07c 436 MISISFLNCFFLVFLFLFFSDVHG-SY 24 0.960 Alpha-galactosidase
s
32e SPAC212.08c 278 MSPLIVGTLIILLSGLATA-FY 20 0.970 S.pombe specific families




255

x4 REZGERSREHRINTNMSREARNESKI T

Table 4 The signal peptide of the predicted secrete proteins in chromosome II

signal P
Signal P 3.0 . .
No. Name Length Signal P 3.0 predicted signal peptide sequence Length Relevant notes rega_rdlng function
of AA ofsp  Signal P or identity Target
score

le SPBC359.04c 358  MNSLKSLCLKCIVTLCLLVNAFA-FD 23 0.950  Glycoprotein (predicted) S
2 NP_595181.1 463  MKLSGISLWLLAASIVHA-GK 18 0.923  Thiamine-repressible acid phosphatase S
3 SPBC1685.12¢ 117 MVSNHVEWYLLLSIVSTAVES-LL 21 0.849  Dubious S
4 NP_595239.1 412 MVKNTSVIIVGAGVFGLSAA-LE 20 0.740  Fructosyl amino acid oxidase S
5@ SPBC947.04 973  MSLFPQILLRLLFLAFTLKSTSNA-EK 24 0.831  Glycoprotein (predicted) S
6 NP_595281.1 1448 MRWGFWFAIATLITICYA-AK 18 0.959  UDP-glucose-glycoprotein glucosyltransferase S
7 NP_595346.1 577  MRPSVITVAVLFVQSTWA-SF 18 0.880  Vacuolar polyphosphatase S
8o SPBCT13.11c 50 MTQVIFAIILPPLGVFLERGCGADVIINILLCCLGYVPG-II 39 0974 gfeig?zpz]";e"%r%’t‘;ﬁ'” possible s
9 NP_595512.1 66  SFPIHYHFSFLSPLLVFLPH]SFA-LP 23 0.849  Very hypothetical protein S
10 SPBC3D6.02 390 MQLLNSFLGFAASIAVLASSADA-AP 23 0.806  Neddylation pathway protein But2 S
11 SPBC14C8.05¢c 450 MRTYWLFLLLGGVVSA-ES 16 0.903  Glucan-alpha-1,4-glucosidase S
126 SPBC21H7.03c 463  MQLCIISLWFLAAFIVNA-DN 18 0.955  Acid phosphatase (predicted) S
13@ SPBC21D10.06c 948 MNSYAILLSLFFSFERLLTLANA-NS 23 0.849  Glycoprotein (predicted) S
140 SPBC2G5.01 374  MINKKLLFLVFALAKGVLA-DE 19 0.960  Conserved eukaryotic protein S
154 SPBC685.03 452  MQFFGSLFVSLLGAAGLANA-LP 20 0.924  Serine-rich protein S
166 SPBC2A9.06c 158  MYDDIFFYLALWVIQSVYG-AW 19 0984 fii:;g?;;ggi'é’t':és'decapreny'Cis”ans' s
17¢ SPBC30D10.09c 217 MQLLMLEQISLASSVVATTVLVAPVLS-TI 27 0.969  TB2/DP1 domain S
18¢  SPBC4C3.09 376  MNFFKRLRLHTRLLLRSKFVLISLILLLNLGLLLG-IQ 35 0.826  Acetylglucosaminyltransferase S
19¢ SPBC2G2.17c 319  MLFNNFLCFAVSAIPLVSA-MP 19 0.808  Beta-glucosidase (predicted) S
20¢  SPBC1105.05 407  MLSFTSVFSFFLHALLLKTAFS-YV 22 0.926  Beta-glucosidase (predicted) S
21¢  SPBP8B7.25 201  MKLFYFSLLFTLFFGLISA-NR 19 0.960  Cyclophilin S
22y SPBC21C3.14c 841  MKIERYFKAIARAFIITFLFSLILQDNGVLA-RK 31 0.854  Sequence orphan S
23@ SPBC1289.15 1283  MLVFTDLIFLAIFAHIGKATA-KV 21 0.880  Glycoprotein (predicted) S
24¢  SPBC8E4.03 413 MFTYQKIIQLALLLSGVCGALA-SI 22 0.949  Arginase family (predicted) S
25*e  SPBP4G3.02 453  MFLQNLFLGFLAVVCANA-QF 18 0.950  Acid phosphatase S
26¢0 SPBPB2B2.15 203  MFKNLIFLFFIGLATA-IR 16 0.892  Hypothetical protein; S

*5 REZGERSRGEARIIFHINMSBEANESKI T

Table 5 The analysis of the signal peptide of the predicted secrete proteins in chromosome IIT
Length Sisg;gZIaIID F::,.?).(;redicted signal peptide ol - . F.zelev:ant
Name of AA sequence Lffngéh Signal P score notes regarding function or identity Target
le SPCP20C8.02c 111 MLLLFCICCVFIKLVLA-EV 17 0.975 Schizosaccharormyces pombe specific families S
20 SPCC757.05¢ 400 MTMKISVWSLLIVIGYHLWMSPVLA-GP 25 0.967 Peptidase family M20 S
3¢ SPCC613.03 189 MKFSTVGFLFSTILFKSAFA-GW 20 0.842 EF hand S
4¥%  SPCC306.11 283 MFAFASFAISAIFFLCSFSYVSS-IK 23 0.915 Sequence orphan S
5¢ SPCC1795.06 201 MKITAVIALLFSLAAA-SP 16 0.951 p-factor pheromone S
60 SPCC825.02 506 MKFSQWYTLTAPLLISSLYTVNA-AN 23 0.916 Glucosidase 11 Gtb1 (predicted) S
7¢ SPCC191.11 581 MFLKYILASGICLVSLLSSTNA-AP 22 0.770 Beta-fructofuranosidase S
8@ SPCC569.02¢ 113 MLLLFCICCAFIKLVLA-EV 17 0.974 Hypothetical protein S
) )
, (SPBP4G3.02), ,
[10] [11.12]

GPI
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66 , 10
5 (SPAC1F8.06,
SPAC22A12.15¢c, SPAC3C7.11lc, SPAC19G12.10c,
SPAC869.07¢), 3 (SPBC3D6.02,
SPBC14C8.05¢c, SPBP4G3.02), 2
(SPCC1795.06, SPCC191.11) 3,4,5
, 12~16
56
(2 4
SDS-PAGE
, S.pombe )
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