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Seth, S., Välimäki, N., Kaski, S. & Honkela, A. (2014). Exploration and retrieval of

whole-metagenome sequencing samples. Bioinformatics, 30(17), 16.

Shah, T. S., Liu, J. Z., Floyd, J. a. B., Morris, J. a., Wirth, N., Barrett, J. C. & Anderson,

C. a. (2012). Opticall: A robust genotype-calling algorithm for rare, low-frequency

and common variants. Bioinformatics, 28(12), 1598–1603.

Shakhnovich, E. A., King, S. J. & Weiser, J. N. (2002). Neuraminidase expressed by

streptococcus pneumoniae desialylates the lipopolysaccharide of neisseria meningit-

idis and haemophilus influenzae: A paradigm for interbacterial competition among

pathogens of the human respiratory tract. Infect. Immun. 70(12), 7161–7164.

Shaper, M., Hollingshead, S. K., Benjamin, W. H., Jr & Briles, D. E. (2004). PspA protects

streptococcus pneumoniae from killing by apolactoferrin, and antibody to PspA

enhances killing of pneumococci by apolactoferrin. Infect. Immun. 72(9), 5031–

5040.

Shapiro, E. D. & Austrian, R. (1994). Serotypes responsible for invasive streptococcus

pneumoniae infections among children in connecticut. J. Infect. Dis. 169(1), 212–

214.

Shea, P. R., Beres, S. B., Flores, A. R., Ewbank, A. L., Gonzalez-Lugo, J. H., Martagon-

Rosado, A. J., . . . Musser, J. M. (2011). Distinct signatures of diversifying selection

revealed by genome analysis of respiratory tract and invasive bacterial populations.

Proc. Natl. Acad. Sci. U. S. A. 108(12), 5039–5044.

Sheppard, S. K., Didelot, X., Meric, G., Torralbo, A., Jolley, K. A., Kelly, D. J., . . . Falush,

D. (2013). Genome-wide association study identifies vitamin B5 biosynthesis as a

host specificity factor in campylobacter. Proceedings of the National Academy of

Sciences, 110(29), 11923–11927.

Shivshankar, P., Sanchez, C., Rose, L. F. & Orihuela, C. J. (2009). The streptococcus

pneumoniae adhesin PsrP binds to keratin 10 on lung cells. Mol. Microbiol. 73(4),

663–679.

Siddique, T., Figlewicz, D. A., Pericak-Vance, M. A., Haines, J. L., Rouleau, G., Jef-

fers, A. J., . . . McKenna-Yasek, D. (1991). Linkage of a gene causing familial

amyotrophic lateral sclerosis to chromosome 21 and evidence of genetic-locus

heterogeneity. N. Engl. J. Med. 324(20), 1381–1384.

Siegel, S. J., Roche, A. M. & Weiser, J. N. (2014). Influenza promotes pneumococcal

growth during coinfection by providing host sialylated substrates as a nutrient source.

Cell Host Microbe, 16(1), 55–67.

Simpson, J. T. & Durbin, R. (2012). Efficient de novo assembly of large genomes using

compressed data structures. Genome Res. 22(3), 549–556.

Skwark, M. J., Croucher, N. J., Puranen, S., Chewapreecha, C., Pesonen, M., Xu, Y. Y., . . .

Corander, J. (2017). Interacting networks of resistance, virulence and core machinery

genes identified by genome-wide epistasis analysis. PLoS Genet. 13(2), e1006508.

231



Host and pathogen genetics associated with pneumococcal meningitis

Smith, E. E., Buckley, D. G., Wu, Z., Saenphimmachak, C., Hoffman, L. R., D’Argenio,

D. A., . . . Olson, M. V. (2006). Genetic adaptation by pseudomonas aeruginosa

to the airways of cystic fibrosis patients. Proceedings of the National Academy of

Sciences, 103(22), 8487–8492.

Smith, T. C., Sledjeski, D. D. & Boyle, M. D. P. (2003a). Regulation of protein H expression

in M1 serotype isolates of streptococcus pyogenes. FEMS Microbiol. Lett. 219(1),

9–15.

Smith, T. C., Sledjeski, D. D. & Boyle, M. D. P. (2003b). Streptococcus pyogenes infection

in mouse skin leads to a Time-Dependent Up-Regulation of protein H expression.

Infect. Immun. 71(10), 6079–6082.

Snelson, E., Ghahramani, Z. & Rasmussen, C. E. (2004). Warped gaussian processes.

In S. Thrun, L. K. Saul & P. B. Schölkopf (Eds.), Advances in neural information

processing systems 16 (pp. 337–344). MIT Press.

Snyder, L. A. S., Saunders, N. J. & Shafer, W. M. (2001). A putatively phase variable gene

(dca) required for natural competence in neisseria gonorrhoeae but not neisseria

meningitidis is located within the division cell wall (dcw) gene cluster. J. Bacteriol.

183(4), 1233–1241.

Snyder, L. A. S., Shafer, W. M. & Saunders, N. J. (2003). Divergence and transcriptional

analysis of the division cell wall (dcw) gene cluster in neisseria spp. Mol. Microbiol.

47(2), 431–442.

Spain, S. L. & Barrett, J. C. (2015). Strategies for fine-mapping complex traits. Hum. Mol.

Genet. 24(R1), R111–R119.

Speed, D., Cai, N., UCLEB Consortium, Johnson, M. R., Nejentsev, S. & Balding, D. J.

(2017). Reevaluation of SNP heritability in complex human traits. Nat. Genet.

Speed, D., Hemani, G., Johnson, M. R. & Balding, D. J. (2012). Improved heritability

estimation from genome-wide SNPs. Am. J. Hum. Genet. 91(6), 1011–1021.

Spiegelhalter, D. J., Best, N. G., Carlin, B. P. & van der Linde, A. (2002). Bayesian

measures of model complexity and fit. J. R. Stat. Soc. Series B Stat. Methodol. 64(4),

583–639.

Spielman, R. S., McGinnis, R. E. & Ewens, W. J. (1993). Transmission test for linkage

disequilibrium: The insulin gene region and insulin-dependent diabetes mellitus

(IDDM). Am. J. Hum. Genet. 52(3), 506–516.

Spijkerman, J., van Gils, E. J. M., Veenhoven, R. H., Hak, E., Yzerman, E. P. F., van der

Ende, A., . . . Sanders, E. A. M. (2011). Carriage of streptococcus pneumoniae 3

years after start of vaccination program, the netherlands. Emerg. Infect. Dis. 17(4),

584–591.

Spratt, B. G. (1994a). Chapter 25: Resistance to β -lactam antibiotics. New Compr. Biochem.

27, 517–534.

232



Bibliography

Spratt, B. G. (1994b). Resistance to antibiotics mediated by target alterations. Science,

264(5157), 388–393.

Sreevatsan, S., Pan, X., Zhang, Y., Deretic, V. & Musser, J. M. (1997). Analysis of the oxyR-

ahpC region in isoniazid-resistant and -susceptible mycobacterium tuberculosis

complex organisms recovered from diseased humans and animals in diverse localities.

Antimicrob. Agents Chemother. 41(3), 600–606.

Stamatakis, A. (2014). RAxML version 8: A tool for phylogenetic analysis and post-

analysis of large phylogenies. Bioinformatics, 30(9), 1312–1313.

Steer, A. C., Magor, G., Jenney, A. W. J., Kado, J., Good, M. F., McMillan, D., . . .

Carapetis, J. R. (2009). Emm and c-repeat region molecular typing of beta-hemolytic

streptococci in a tropical country: Implications for vaccine development. J. Clin.

Microbiol. 47(8), 2502–2509.

Stegle, O., Parts, L., Piipari, M., Winn, J. & Durbin, R. (2012). Using probabilistic estima-

tion of expression residuals (PEER) to obtain increased power and interpretability of

gene expression analyses. Nat. Protoc. 7(3), 500–507.

Stessman, H. A. F., Xiong, B., Coe, B. P., Wang, T., Hoekzema, K., Fenckova, M., . . .

Eichler, E. E. (2017). Targeted sequencing identifies 91 neurodevelopmental-disorder

risk genes with autism and developmental-disability biases. Nat. Genet. 49(4), 515–

526.

Stranger, B. E., Stahl, E. A. & Raj, T. (2011). Progress and promise of genome-wide

association studies for human complex trait genetics. Genetics, 187(2), 367–383.

Sveinbjornsson, G., Gudbjartsson, D. F., Halldorsson, B. V., Kristinsson, K. G., Gottfredsson,

M., Barrett, J. C., . . . Stefansson, K. (2016). HLA class II sequence variants influence

tuberculosis risk in populations of european ancestry. Nat. Genet. 48(3), 318–322.

Tajima, F. (1989). Statistical method for testing the neutral mutation hypothesis by DNA

polymorphism. Genetics, 123(3), 585–595.

Takahashi, H., Hirose, K. & Watanabe, H. (2004). Necessity of meningococcal gamma-

glutamyl aminopeptidase for neisseria meningitidis growth in rat cerebrospinal fluid

(CSF) and CSF-Like medium. J. Bacteriol. 186(1), 244–247.

Takashima, K., Tateda, K., Matsumoto, T., Iizawa, Y., Nakao, M. & Yamaguchi, K. (1997).

Role of tumor necrosis factor alpha in pathogenesis of pneumococcal pneumonia in

mice. Infect. Immun. 65(1), 257–260.

Tamayo, R., Pratt, J. T. & Camilli, A. (2007). Roles of cyclic diguanylate in the regulation

of bacterial pathogenesis. Annu. Rev. Microbiol. 61, 131–148.

Tasoulis, S., Cheng, L., Valimaki, N., Croucher, N. J., Harris, S. R., Hanage, W. P., . . .

Corander, J. (2014). Random projection based clustering for population genomics.

In 2014 IEEE international conference on big data (big data) (pp. 675–682).

233



Host and pathogen genetics associated with pneumococcal meningitis

Tenaillon, O., Barrick, J. E., Ribeck, N., Deatherage, D. E., Blanchard, J. L., Dasgupta,

A., . . . Lenski, R. E. (2016). Tempo and mode of genome evolution in a 50,000-

generation experiment. Nature, 536(7615), 165–170.

Tettelin, H., Nelson, K. E., Paulsen, I. T., Eisen, J. a., Read, T. D., Peterson, S., . . . Fraser,

C. M. (2001). Complete genome sequence of a virulent isolate of streptococcus

pneumoniae. Science, 293(5529), 498–506.

Tettelin, H., Saunders, N. J., Heidelberg, J., Jeffries, a. C., Nelson, K. E., Eisen, J. a., . . .

Venter, J. C. (2000). Complete genome sequence of neisseria meningitidis serogroup

B strain MC58. Science, 287(5459), 1809–1815.

The Genome of the Netherlands Consortium. (2014). Whole-genome sequence variation,

population structure and demographic history of the dutch population. Nat. Genet.

46(8), 818–825.

Thorpe, H. A., Bayliss, S. C., Hurst, L. D. & Feil, E. J. (2017). Comparative analyses of

selection operating on nontranslated intergenic regions of diverse bacterial species.

Genetics, 206(1), 363–376.

Tian, C., Hinds, D. A., Hromatka, B. S., Kiefer, A. K., Eriksson, N. & Tung, J. Y. (2016).

Genome-wide association and HLA region fine-mapping studies identify susceptibil-

ity loci for multiple common infections.

Tibshirani, R., Walther, G. & Hastie, T. (2001). Estimating the number of clusters in a data

set via the gap statistic. J. R. Stat. Soc. Series B Stat. Methodol. 63(2), 411–423.

Trappetti, C., McAllister, L. J., Chen, A., Wang, H., Paton, A. W., Oggioni, M. R., . . .

Paton, J. C. (2017). Autoinducer 2 signaling via the phosphotransferase FruA drives

galactose utilization by streptococcus pneumoniae, resulting in hypervirulence. MBio,

8(1).

Treangen, T. J., Ondov, B. D., Koren, S. & Phillippy, A. M. (2014). The harvest suite

for rapid core-genome alignment and visualization of thousands of intraspecific

microbial genomes. Genome Biol. 15(11), 524.
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Välimäki, N. & Puglisi, S. (2012). Distributed string mining for High-Throughput se-

quencing data. In B. Raphael & J. Tang (Eds.), Algorithms in bioinformatics SE -

35 (Vol. 7534, pp. 441–452). Lecture Notes in Computer Science. Springer Berlin

Heidelberg.

van de Beek, D., de Gans, J., Spanjaard, L., Weisfelt, M., Reitsma, J. B. & Vermeulen, M.

(2004). Clinical features and prognostic factors in adults with bacterial meningitis.

N. Engl. J. Med. 351(18), 1849–1859.

van de Beek, D., de Gans, J., Tunkel, A. R. & Wijdicks, E. F. M. (2006). Community-

Acquired bacterial meningitis in adults. N. Engl. J. Med. 354(1), 44–53.

van de Beek, D., Farrar, J. J., de Gans, J., Mai, N. T. H., Molyneux, E. M., Peltola, H., . . .

Zwinderman, A. H. (2010). Adjunctive dexamethasone in bacterial meningitis: A

meta-analysis of individual patient data. Lancet Neurol. 9(3), 254–263.

Van der Auwera, G. A., Carneiro, M. O., Hartl, C., Poplin, R., del Angel, G., Levy-

Moonshine, A., . . . DePristo, M. A. (2002). From FastQ data to High-Confidence

variant calls: The genome analysis toolkit best practices pipeline. In Current proto-

cols in bioinformatics. John Wiley & Sons, Inc.

van der Ende, A., Hopman, C. T., Zaat, S., Essink, B. B., Berkhout, B. & Dankert, J. (1995).

Variable expression of class 1 outer membrane protein in neisseria meningitidis is

caused by variation in the spacing between the -10 and -35 regions of the promoter.

J. Bacteriol. 177(9), 2475–2480.

van der Ende, A., Hopman, C. T. P. & Dankert, J. (2000). Multiple mechanisms of phase

variation of PorA in neisseria meningitidis. Infect. Immun. 68(12), 6685–6690.

van Es, M. a., Veldink, J. H., Saris, C. G. J., Blauw, H. M., van Vught, P. W. J., Birve, A.,

. . . van den Berg, L. H. (2009). Genome-wide association study identifies 19p13.3

235



Host and pathogen genetics associated with pneumococcal meningitis

(UNC13A) and 9p21.2 as susceptibility loci for sporadic amyotrophic lateral scler-

osis. Nat. Genet. 41(10), 1083–1087.

van Opijnen, T., Bodi, K. L. & Camilli, A. (2009). Tn-seq: High-throughput parallel se-

quencing for fitness and genetic interaction studies in microorganisms. Nat. Methods,

6(10), 767–772.

van Veen, M. G., Presanis, A. M., Conti, S., Xiridou, M., Stengaard, A. R., Donoghoe,

M. C., . . . De Angelis, D. (2011). National estimate of HIV prevalence in the

netherlands: Comparison and applicability of different estimation tools. AIDS, 25(2),

229–237.

van Wijngaarden, J. P., Dhonukshe-Rutten, R. a. M., van Schoor, N. M., van der Velde, N.,

Swart, K. M. a., Enneman, A. W., . . . de Groot, L. C. P. G. M. (2011). Rationale

and design of the B-PROOF study, a randomized controlled trial on the effect of

supplemental intake of vitamin B12 and folic acid on fracture incidence. BMC

Geriatr. 11(1), 80.

Veyrier, F. J., Boneca, I. G., Cellier, M. F. & Taha, M. K. (2011). A novel metal transporter

mediating manganese export (mntx) regulates the mn to fe intracellular ratio and

neisseria meningitidis virulence. PLoS Pathog. 7(9).

Visscher, P. M., Hill, W. G. & Wray, N. R. (2008). Heritability in the genomics era–concepts

and misconceptions. Nat. Rev. Genet. 9(4), 255–266.
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Weinberger, D. M., Trzciński, K., Lu, Y.-J., Bogaert, D., Brandes, A., Galagan, J., . . . Lip-

sitch, M. (2009). Pneumococcal capsular polysaccharide structure predicts serotype

prevalence. PLoS Pathog. 5(6), e1000476.

Weinert, L. a., Chaudhuri, R. R., Wang, J., Peters, S. E., Corander, J., Jombart, T., . . .

Terra, V. (2015). Genomic signatures of human and animal disease in the zoonotic

pathogen streptococcus suis. Nat. Commun. 6, 6740.

Weisfelt, M., van de Beek, D., Spanjaard, L., Reitsma, J. B. & de Gans, J. (2006). Clinical

features, complications, and outcome in adults with pneumococcal meningitis: A

prospective case series. Lancet Neurol. 5(2), 123–129.

Willer, C. J., Li, Y. & Abecasis, G. R. (2010). METAL: Fast and efficient meta-analysis of

genomewide association scans. Bioinformatics, 26(17), 2190–2191.

Wilson, D. J., Gabriel, E., Leatherbarrow, A. J. H., Cheesbrough, J., Gee, S., Bolton, E., . . .

Fearnhead, P. (2009). Rapid evolution and the importance of recombination to the

gastroenteric pathogen campylobacter jejuni. Mol. Biol. Evol. 26(2), 385–397.

Winantea, J., Hoang, M. N., Ohlraun, S., Rietschel, M., Cichon, S., Propping, P., . . .

Freudenberg-Hua, Y. (2006). A summary statistic approach to sequence variation

in noncoding regions of six schizophrenia-associated gene loci. Eur. J. Hum. Genet.

14(9), 1037–1043.

Winkler, F., Kastenbauer, S., Yousry, T. A., Maerz, U. & Pfister, H.-W. (2002). Discrepan-

cies between brain CT imaging and severely raised intracranial pressure proven by

ventriculostomy in adults with pneumococcal meningitis. J. Neurol. 249(9), 1292–

1297.

Wise, A. L., Gyi, L. & Manolio, T. A. (2013). Exclusion: Toward integrating the X

chromosome in genome-wide association analyses. Am. J. Hum. Genet. 92(5), 643–

647.

Woehrl, B., Brouwer, M. C., Murr, C., Heckenberg, S. G. B., Baas, F., Pfister, H. W., . . .

Van De Beek, D. (2011). Complement component 5 contributes to poor disease

outcome in humans and mice with pneumococcal meningitis. J. Clin. Invest. 121(10),

3943–3953.

237



Host and pathogen genetics associated with pneumococcal meningitis

Wood, D. E. & Salzberg, S. L. (2014). Kraken: Ultrafast metagenomic sequence classifica-

tion using exact alignments. Genome Biol. 15(3), R46.
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