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Schistosomiasis is a chronic inflammatory disease caused by infection with parasitic blood / Sequence the Genome of Five B. sudanica Lines \ Our candidate gene vyield, their
flukes (Schistosoma spp.) that impact the lives of millions in endemic regions of South America, o o _ _ o . _ _ _ _ respective features and functions supports
Asia and Africa (Steinmann et al., 2006). Chronic tissue inflammation and fibrosis leading to FIYe, |nt?red (for at Iea.st 3. generations) B. suda.nlca lm?S Distribution of B. sudanica Contig Diversity our hypothesis that the diversity-based
severe organ necrosis and eventual organ failure of those infected with schistosomes is caused by ggc?tljnei‘ﬁllnagn;rﬁlrzrr:-?nl;ep\zgli(r::c)j”jadKfen;/jsSequenced with PacBio approach is capable of identifying PRRs in the
trapped schistosome eggs in the host tissues, laid b}/ reproduur.\g adult schlstosomes (CoIIey. et sequenced B. sudanica genomes ~0.96 gigabases (Gb), with final o PTC2 7 c208 PTC11C359 B. sudanica vector.
al., 2014). Eggs that do not get trapped are released into the environment with the feces or urine alignment containing combined 6,815 scaffolds and contigs > g — . e of e PRR
of the host Iz ur compiled list of candidate

Snail intermediate hosts are required for the transmission of schistosomes from one \ / E o BETLR - cha35 genes contains orthologs of known PRR genes
vertebrate definitive host to another. Snails become infected when eggs released by the host N v S = in the closely-related B. glabrata such as PTC1
reach freshwater, hatch, and the free-swimming schistosome larvae (miracidia) infect aquatic = = and PTC2 which show 8-fold and 15-fold
snails. In snails, schistosomes that successfully infect them clonally reproduce, resulting in the / Nucleotide Diversity Between Lines \ -“—,:J o effects on odds of infection by S. mansoni
daily release of thousands of free-swimming, short lived, infective larvae, called cercariae. These Mean inter-line nucleotide diversity (M) was calculated across % E - respectively (Tennessen et al., 2020)
cercariae are equipped to penetrate the skin of vertebrate hosts, causing infection and genome in windows of either 10 (Figure 2), 30 and 100Kb and % =
completing the parasites lifecycle. selected for further analysis if: o Novel peptides suspected of PRR

Current schistosomiasis control efforts focus on the at-risk human population through mass * 10Kb:>0.01 1 (i.e. >1% nucleotide diversity) S — structure and function in B. sudanica have
drug administration (MDA) with Praziquantel (Colley et al., 2020). However, even with adequate * 30 & 100Kb: If contained in the top 50 most diverse contig = ! ! | ' ! been discovered including TLR-7, TLR-8 and
treatment, people become rapidly reinfected, because infected snails remain in the environment. regions for each window size that were not included in 10Kb 0 200 400 600 cau C3 Complement protein, as well as many

Control of snail populations, typically through the application of molluscicides, has windows with >0.01 1 Genome in Windows of 10kb, No Staggers (Cumulative Size in Mb) novel genes with unknown functions
contributed to the reduction of reinfection rates following MDA in some countries (Allan et al., 75 of 6,815 genome regions met the minimum I threshold of 1% in |
2020). However, efficient application of molluscicides requires substantial logistical planning, 10Kb windows (n = 50) or were contained in the top 50 most : . . . . . L Our compiled list of candidate PRR

_ o , . diverse regions of 30 & 100Kb windows (n = 17) Figure 2: Distribution of highly diverse B. sudanica genome regions in windows : : :
community sensitization, human effort and material resources (Gryseels et al., 2006; King et al., _ , ) _ ) , ! . : . . genes suspected of immune function provides
: . . . . . Regions in three contigs with previously identified orthologous PRR of 10kb with known candidate pathogen recognition receptor genes; PTCI, : . g :
2015; Allan et al., 2020), proves to be ineffective in some endemic settings, and is : . . . PTC2 and BeTLR. labeled a foundation guiding future gene resistance
o , o genes in B. glabrata were included following selection (Table 1). glLR, . .
indiscriminately toxic to other freshwater wildlife (Sokolow et al., 2018, Knopp et al., 2019). \\ / o and knockout and genome-wide association

An alternative approach to effective schistosomiasis control is needed to reduce or eliminate Contig/Scaff Total Peptides suspected studies (GWAS) for Biomphalaria species.
transmission to humans. Understanding inherent genetic resistance mechanisms in intermediate i oGS G BRRS B alabratal T g PSS e Reference Additional future work includes further
host snail species is likely to yield novel strategies of control. / N . interrogation of the nucleotide diversity

i . . i . . . Contig 208  PTC2 339 43 28 immuniglobulin function  host-parasite interaction Tennessen et al. 2020 dataset and directed investigation for B.

PrEdICt Open Readlng Frames n ngh-DIverSIty ReglonS\ Contig 329 PTC1/GRC 55 2 4 :i::ﬂ?r?;mnwpegpmtem host-parasite interaction Tennessen et al. 2015 glabrata Immune genes SOD]., RADreS,

PATHOGEN RECOGNITION RECEPTORS (PRRS) For each window that met our selection criteria of high nucleotide o cans memR vr R e i e ol 2016 FREP3, HSP90, BgGRN, Knight marker, Prx4,
Immune cell diversity, 1 Mb of surrounding nucleotide sequence had open anjresinnsngith potential PRRs ? | Catalase and Phox

Pathogen recognition receptors (PRRs) are
proteins that play a critical component of the

Miracidia innate immune system -

pattern recognition,

Downstream immune reading frames (ORFs) identified using GENSCAN predictive peptide

_ _ . response software (Burge and Karlin’ 1997) TLR3, CD180 like, leucine protein-protein
innate immune system by detecting molecules : : rich reapeats, interaction, secondary
, , 4578 ORFs predicted from the 67 genome regions annotated Contig 48 - 20 0 transporters transporters ACKNOWLEDGEMENTS
released by invading pathogens or damaged cells \ / Nuclear receptor |
to then activate and recruit various immune cells | subfamily, neurotensin Inhihitiﬂrj ﬂf.HF—kappa—E o Stephanle Bollmann and Centre for
. . . . Contig 65 83 14 2 receptor, GPCR transactivation of IL2 Quantitative Llfe Sciences _ Oregon State
to infection sites (Flgure 1) It is hypothe5|zed \ transmembrane signaling . _
. . Contig 101 55 13 1 Cell wall integrity, GPCR  receptor activity Unlver5|ty
that evolutionary host defense and reciprocal | o _ , , _
Contig 205 b2 3 1 Mucin-5AC-like Mucus secretion e \Western UnlverSIty Of Health SClenCES
pathogenlc innovation has driven PRRs to a hlgh |dentify Orthologous Open Reading Frames and C3 complement protein,  Innate immune system - .
. . . . _ : h le of h Contig 274 22 13 2 TLRS pattern recognition Summer Student Research Fellowship
degree of genetic polymorphism 5  Figure 1: - Representing the role of pathogen - L . . o |
‘ i . . . Predicting Transmembrane Domains with TMHMM TLR4, Lectinbinding  Innate immune system - e KEMRI
phenomenOn known as balancing selection recognltlon receptors (PRRS) in active snail Contig 499 81 a 15 repeats, Fibronectin pattern recognition
g immunity protein e NIH NIAID RO1AI141862
(Fijarczyk et al., 2016; Lundberg et al., 2020). For each predicted ORF, orthologous peptides/proteins searches were Contig 540 0 8 : SE'F'};:;;:EEE';H :‘ﬂjﬁgﬁmmwm
PRRs have been demonstrated as active components of the immune system of performed using established databases (NCB' BLAST (AItSChUI et al., Contig 1475 39 2 1 protein cotransporter r
. . . . . . . Mucin-3AC-like,
Biomphalaria glabrata, the South American vector of Schistosoma mansoni (Pila et al., 2017; 1990) and Vectorbase for B. glabrata specific orthologs) craniofacial development
Adema et al., 2017), however PRRs in African vectors such as B. sudanica, which are responsible 1399 ORFs (26%) with BLAST ortholog with E-value <1E-99 Fontlg 5558 _?E‘ h ? protein 2ike mucussecreton REFERENCES
. . . . . . o o : - , Adema CM, Hillier LW, Jones CS, et al. Whole genome analysis of a schistosomiasis-transmitting
for the majority of global transmission, are unknown. Several types of PRR have been identified 1286 ORFs (28%) with Vectorbase ortholog with E-value <1E-99 Talzle 1 IMPOI;IJ; nteresting pegtlde.zl from plr:ewously |dfer.1t|f|ed 59 /meta d!D RR; o g eshuatersnal. NATURE COMMUNICATIONS. 2017;5:15451.dof 10,1038/ ncomms15a51
: : : : : . : : : - : and nove s unique to B. sudanica. Features of interest an redicte 0, Ame SM, Tian B1 ¥ENT, et . Snafl Related Contributions from the Schistosomiass Consortum for
in B. glabrata, most of which contain transmembrane domains including toll-like receptors, Peptide/Protein structures of ORFs were predicted using TMHMM to _ _ que . . P . et ooy Perational Research and Evaluation Program Including Xenomonitoring, Focal  Moluscicidine,
. .. L . . . . oredict the presence, and number of, transmembrane domains (TMDs) functions are included with total ORFs, peptides with TMDs and peptides with 202011031 Suppl) 6679, doi 10,4265/ 190833 "
Peptidoglycan recognition-binding proteins (PGRP), Gram-negative binding protein (GNBP) and ’ ‘ g : . Alschul S, Gish W, Milr W, Meyers E, Lipman D, 8asic Local Algnment Search ool 43 Oiine
Fibrinogen-related proteins (FREP) 566 ORFs were predicted to contain between 1-50 TMDs suspected Immune Tunction e fsearehohatonost o Recessedovemberar, 2028
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A I MS & HYPOTH ESIS BLAST/Vectorbase results showing predicted / Comparison to Control Regions \ f_g.lIfoylgfslb?Z?_gjsusyig)_éiszg?gW:E"K g'C'H'(Z_OM)H e e SRR
receptor/membrane component functions and presence of TMDs (whilst . : .. D clow e Variation, GENOME BIOLOGY AND EVOLUTION. 3016511134 10-5835,
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Aim: To identify candidate PRR genes in the B. sudanica genomes of 5 inbred lines by annotating fredictgd y ntgionys) P . P divergent regions as compared to control regions* :_y C HB:Sﬁi:io.Kld&Lsﬁsosz;{.e;isg(%glg;?-st - Lth:OOG ?6_8‘92’ 1|1°6 1:1:3
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. . 818 or 17.9% of ORFs demonstrated immune function — 414 have at , , e P aeciea
predicted transmembrane domains. demonstrating PRR structure and function (nopp S, Person B, Ame SM, et a. Evaluation of integrated interventions layered on mass drug administration for
IeaSt 1 TMD . . . . . . . urogenital schistosomiasis elimination: a cluster-randomised trial. LANCET GLOBAL HEALTH.
. . : . . 414 [/ 4578 = 9.04% of peptides in highly divergent regions with immune 2019;7(8):€1118-£1129. DOI: 10.1016/52214-  109X(19)30189-5
- - - - Interesting peptides (Table 1) include established PRRs in B. glabrata and - o e
HVpOthGSlS: We predICt that novel PRRS In the B' SUdanlca genomel aS We” aS those Clcsely novel peptides that have PRR functiona“ty in B Sudanica SuspeCted funCtlon and TMDS rodeEt.MOiECULi/g)ECOLgGY.2020,'29(11):199g0-2003.doi:10.111p1/mec.f;l459
. . . o . . . . ) ) . 17 327 — 5.20% Of e tides |n ContrOI re |OnS With immune_sus ected Prir:;:ni,?],iu H, Hambrook JR, Wu X, Haningtor? PC. Sc.hist(isomiasisfrom(;ai.SnaiI’s Pe_rspective; Advances in Snail
related to B. glabrata, will be identified in highly diverse regions of the genome because of the e PTC2, TLR-4 (c208), Fibronectin type 3 (c359) / pep g P Immnit, TAENDS N ARASTOLOGY. 073301345857 Ge101016/,5t 201707006

k Statistica | Iy Sign iflca nt With p< .05 usi ng FiSCh e r’S exa Ct test Tennessen JA, Bollmann SR, Peremyslova E, et al. Clusters of polymorphic transmembrane genes control

resistance to schistosomes in snail vectors. ELIFE. 2020;9:€59395. doi:10.7554/eLife.59395
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