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Table 1 Validation of Lpp signal peptides using various predictors of signal peptide features and a ‘majority vote’ approach to data interpretation

UniProt DOLOP SignalP analysis Predisci Phobius LipoP analysis
Accession No. Cys End of SP Cleavage site End of End of Best ) 2nd Verdict
YIN YN Posi};ion H-region Prob pr(?b Score H-region C-region Prediction Score Margin Choice
YP_001197586 Y Y 26 S27 0.999 0.560 0.726 23 28 Spll 12.91 9.73 TMH Lpp
YP_001197693 Y Y 28 L36 0.989 0.829 0.508 TMH Spl 4.61 0.12 Spll Lpp
YP_001197698 Y Y 21 Cc21 0.999 0.776 0.614 18 23 Spll 18.49 11.32 Spl Lpp
YP_001197780 Y Y 29 L30 0.999 0.978 0.521 TMH Spl 7.01 3.74 TMH Lpp
YP_001197891 Y Y 19 F15 0.756 0.448 0.43 20 25 Spll 16.33 13.61 Spl Lpp
YP_001197918 Y Y 24 C24 1.000 0.525 0.754 17 22 Spll 23.77 7.05 Spl Lpp
YP_001198066 Y Y 23 T19 0.976 0.797 0.396 18 23 Spll 14.96 2.73 Spl Lpp
YP_001198111 Y Y 21 Cc21 0.995 0.678 0.718 18 23 Spll 28.80 14.61 Spl Lpp
YP_001198222 Y Y 21 c21 1.000 0.898 0.6 16 21 Spll 24.36 7.98 Spl Lpp
YP_001198261 Y Y 19 S20 1.000 0.477 0.707 19 24 Spll 27.18 11.74 Spl Lpp
YP_001198383 Y Y 20 C20 1.000 0.730 1.000 15 20 Spll 25.18 8.47 Spl Lpp
YP_001198449 Y Y 21 Cc21 1.000 0.253 0.823 16 21 Spll 27.10 12.17 Spl Lpp
YP_001198457 Y Y 21 G23 0.997 0.714 0.609 18 23 Spll 19.19 15.21 Spl Lpp
YP_001198472 Y Y 23 C23 1.000 0.437 0.554 15 19 Spll 24.31 11.11 Spl Lpp
YP_001198622 Y Y 24 S26 1.000 0.751 1 20 25 Spll 24.28 13.71 Spl Lpp
YP_001198623 Y Y 22 C22 1.000 0.658 0.845 17 22 Spll 23.42 14.28 Spl Lpp
YP_001198704 Y Y 24 G26 0.999 0.588 0.852 22 26 Spll 20.97 13.56 Spl Lpp
YP_001198710 Y Y 18 T19 1.000 0.505 0.955 15 33 Spll 33.21 12.11 Spl Lpp
YP_001198847 Y Y 19 V17 0.996 0.487 0.52 19 24 Spll 10.27 3.00 Spl Lpp
YP_001198914 \4 Y 22 G23 1.000 0.764 1 18 22 spll 24.70 7.84 spl Lpp
YP_001198924 Y Y 22 C22 1.000 0.417 0.929 20 25 Spll 19.22 5.33 Spl Lpp
YP_001199014 Y Y 26 V29 0.008 0.004 0 TMH Spll 3.55 0.64 TMH false +ve
YP_001199120 Y Y 23 G24 1.000 0.467 0.601 20 24 Spll 25.02 16.28 Spl Lpp
YP_001199209 Y Y 24 S28 1.000 0.862 1 18 22 Spll 33.32 10.77 Spl Lpp
YP_001199280 Y Y 23 T27 1.000 0.924 0.976 18 23 Spll 18.09 6.00 Spl Lpp
YP_001199380 Y Y 21 c21 1.000 0.667 0.813 21 28 TMH 12.30 0.69 Spll Lpp
YP_001199435 Y Y 20 Al19 0.998 0.503 0.734 13 18 Spll 22.13 7.98 Spl Lpp
YP_001199499 \% Y 22 c22 1.000 0.465 0.914 15 20 spll 30.91 15.68 spl Lpp
YP_001199520 Y Y 26 C26 1.000 0.407 0.563 23 27 Spll 24.06 15.20 Spl Lpp
YP_001197482 Y N 19 Al8 1.000 0.459 0.725 19 24 Spll 23.20 6.23 Spl Lpp
YP_001198234 Y N 21 C22 1.000 0.708 0.738 19 24 Spll 25.40 10.79 Spl Lpp
YP_001198844 Y N 28 Q59 0.847 0.464 0.745 TMH THM 13.29 481 Spl false +ve
YP_001198946 Y N 28 N28? 0.018 0.013 0.194 Np‘:gsﬁ’itg' cYT -0.20 none false +ve
YP_001199452 Y N 30 R31 1.000 0.893 0.595 25 30 Spll 14.88 1.80 Spl Lpp
YP_001198743 N Y 37 Y41l 1.000 0.973 0.52 34 40 Spll 17.45 3.25 Spl Lpp
YP_001199119 N Y 34 V32 0.914 0.455 0.473 31 35 Spll 25.02 16.28 Spl Lpp
YP_001199210 N Y 36 C36 0.154 0.106 0.656 35 43 Spll 4.64 4.84 CYT Lpp

Note: Results considered inconsistent with a Lpp signal peptide are highlighted in bold and the final verdict based on the ‘majority vote’ principle is indicated in the final column.
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Table 2 Functional categorization of putative Lpp identified in the SS2 genome

category Accession No.

Putative function

SBPs YP_001197698
YP_001197482
YP_001199452
YP_001197918
YP_001198383
YP_001199435
YP_001198914
YP_001198472
YP_001198704
YP_001198924
YP_001199280
YP_001199499
YP_001198622
YP_001198623
YP_001198449
YP_001197586

Enzymes YP_001197693
YP_001197780
YP_001198111
YP_001198710
YP_001198066
YP_001199520
YP_001198457

Hypotheticals YP_001198222
YP_001198743
YP_001197891
YP_001198261
YP_001198847
YP_001198234
YP_001199210
YP_001199380

Other YP_001199119
YP_001199120

YP_001199209

ABC-type metal ion transport system, periplasmic component/surface adhesin

ABC-type metal ion transport system, periplasmic component/surface adhesin
High-affinity zinc uptake system protein znuA precursor

amino acid ABC transporter, amino acid-binding protein

ABC-type amino acid transport/signal transduction system, periplasmic component/domain
ABC-type amino acid transport/signal transduction system, periplasmic component/domain
ABC-type branched-chain amino acid transport systems, periplasmic component
ABC-type phosphate transport system, periplasmic component

ABC-type sugar transport system, periplasmic component

ABC-type sugar transport system, periplasmic component

ABC-type sugar transport system, periplasmic component

ABC transporter substrate-binding protein - maltose/maltodextrin

ABC transporter substrate binding protein

ABC transporter substrate binding protein

Uncharacterized ABC-type transport system, periplasmic component/surface lipoprotein
ABC-type nitrate/sulfonate/bicarbonate transport system, periplasmic component

lipase

penicillin-binding protein

D-alanyl-D-alanine carboxypeptidase

PPlase - cyclophilin family

ATPase (PilT family)

Succinate dehydrogenase/fumarate reductase, flavoprotein subunit

Uncharacterized protein involved in cytokinesis, contains TGc (transglutaminase/protease-like) domain

hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein

Membrane-associated lipoprotein involved in thiamine biosynthesis
Major membrane immunogen, membrane-anchored lipoprotein
Clostridium cellulosome enzyme, dockerin type
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Putative lipoproteins of Streptococcus suis type 2 identified by
bioinformatic genome analysis

Liyun Sun
(College of Livestock Science & Technology, Henan University of Science and Technology, Luoyang 473001, China)

Abstract: [Objective] To identify putative lipoproteins of Streptococcus suis serotype 2 (SS2). [Methods] First, | used the
ScanProsite feature of Prosite and the website Database Of bacterial LipOProteins(DOLOP) to identify putative lipopro-
teins in the recently published genome of SS2 strains 05ZYH33, then validated the identified putative lipoproteins to ex-
clude the false positive by a ‘majority vote’ approach following analysis with standard tools for signal peptide verification.
Finally, putative functions were attributed to individual lipoproteins by reference to the identification of conserved do-
mains of InterPro. Homologous proteins were identified by unfiltered BlastP homology searches (including conserved
domain detection). [Results] Among the 38 identified putative lipoproteins, 34 were validated as lipoprotein and 4 as false
positive lipoproteins. The largest functional category (16/34, 44%) of lipoproteins was that predicted to comprise of sub-
strate binding proteins of ATP-binding cassette transport systems. Other roles included lipoproteins that participated in
adhesion (YP_001197698 and YP_001198710), protein export and folding. [Conclusion] Lipoproteins contributed to the
physiology of SS2 and influenced its virulence.
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