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Lyme Disease

Symptoms
e Stage |. Skin infections
e Stage Il. Arthritis

« Stage lll. Chronic
infections

Most common vector-borne
disease in US and Europe;
300,000 annual cases in the
US (Northeast & Midwest)

Poor/Controversial diagnostics
No human-use vaccine

No targeted antibiotics
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Microbes Recombine
(not clonal)

Pathogenicity & Virulence



HIV evolution within a single host
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chromosome

Median = 631 bp

Median = 223 bp
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Evolutionary History & Mechanisms
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Natural selection and recombination at host-interacting

lipoprotein loci drive genome diversification of Lyme disease
and related bacteria

Saymon Akther,' Emmanuel F. Mongodin,” Richard G. Morgan,? Lia Di,' Xiaohua Yang, Maryna Golovchenko,” Natalie Rudenko,’
Gabriele Margos,® Sabrina Hepner,® Volker Fingerle,® Hiroki Kawabata,” Ana Claudia Norte,® Isabel Lopes de Carvalho,® Maria Sofia
Nuncio,” Adriana Marques,'® Steven E. Schutzer,'’ Claire M. Fraser,” Benjamin J. Luft,* Sherwood R. Casjens,'? Weigang Qiu'"?

* Phylogenetic coverage: 47 new genomes, all 23 species, 15 major US pathogen strains

* Leading institutions: U. Maryland, U. Utah, Stony Brook U, NJ Medical School, Hunter/CUNY
e Participants: Japan, Germany, Portugal, Czech Republic




BroreliaBase

&iorrehaﬁase A Phylocentric Browser of Borrelia Genomes

Release 3.0

B.carolinensis

This website is maintained by Dr. Qiu's group with Borreliella Genome Sequencing Corsortium (To site)
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Species Group

@ B. burgdorferi & B. finlandensis (N. America & Europe)
N. American outgroups

B. garinii-like (Eurasia)

B. afzelii-like (Eurasia)

B. valaisiana-like (Eurasia)

B. lusitaniae (Europe, basal)

B. japonica (Asia, basal)

@ B. chilensis (S. America; outgroup for all)

Di et a/ (2018).
BMC Bioinformatics.
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Population ?

bioaln

Bio::Seq

——input (i)
——output (o)
——sub (s)
—--pick (p)
——del (d)
——revcom (r)

——translate (t)

——nogaps (9g)
——retrieveseq

——noseq (n)
——length (1)
——composition

(z)

(w)

Bio::SimpleAlign

——input (1)
——output (0)
—-—slice (s)
——match (m)
——pick (p)
——del (d)
——ref (r)

——codon_view (b)

——nogaps (9g)

——num (n)
——lengths (1)
——avgpercentid

(t)

Bio::PopGen

——sample-size (n)
——mismatch (m
——distance (d
——diversity (
——numsnp (s)

——heterozygosity (a)

)
)
c

)

biotree

Bio::Tree

——input (1)
——output (0)
——reroot (e)
——bootclean (b)
——collapse (c)
——prune (p)
——subset (s)

——length (1)
——otu (u)
——allchildotu (A)
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