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Figure

Figure 1. Phenotypic traits of Lil BUB. (A) Appearance of Lil BUB shows small
size compared to an average adult domestic short haired cat (B) Short skull and
body size, as well as protruding tongue shown in lateral view (C) Polydactyly of the
front paws (D) Radiographs of forelimbs show high bone mineral density and
Erlenmeyer flask shape of long bones as well as extra digits
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Figure 2. Web traffic on the homepages of the Lil BUBome. (A) Monthly number
of visitors on the crowdfunding pages of the Lil BUBome at the experiment.com site
between February 2015 and December 10, 2018 (left). It should be noted that for the
three months with the highest number of visitors (April-June 2015) the height of the
bars is not to scale. For these months we also show a daily breakdown of the site’s
traffic (right), as well as the progress of fundraising during the crowdfunding period
(April 15 to May 25, time highlighted in grey). On the days where we observed a
spike in visitors, we also indicate what major media outlets or social media sites
reported about the Lil BUBome. (B) Geographic distribution of visitors to the Lil

BUBome’s Wordpress blog.
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Figure 3. Variant detection in Lil BUB’s genome sequence. (A, B) Number and
type of single nucleotide variants (A) and structural variants (B) detected in BUB’s
genome relative to the reference cat genome, Felis catus v6.2, as determined using
Platypus and Breakdancer tools, respectively. For each category, we indicate the
number of observations in that category. The Circos plot for the structural variants
shows the position and links of the detected structural variants. (C) Filtering of single
nucleotide variants to identify candidate mutations for osteopetrosis. (D) Percentage
of heterozygous and homozygous single nucleotide variants in 50kb windows along

each chromosome show the genome-wide pattern of loss of heterozygosity.
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Figure 4. Polydactyly-associated mutations in the Sonic hedgehog limb
enhancer. (A) A heterozygous A to G mutation at chrA2:167,313,488, in the limb
enhancer of the Sonic hedgehog gene, as identified by whole genome sequencing in
Lil BUB’s genome sequence. (B) Verification of Lil BUB’s mutation by Sanger
sequencing, which showed the presence of a wild type allele (top), as well as a
mutated allele (bottom). (C) Distribution of known polydactyly-associated mutations
in the Sonic hedgehog limb enhancer in cats. (D) Developmental mechanism for
polydactyly: The Hemingway-variant of the limb enhancer causes ectopic expression
in the anterior part of the developing limb bud, giving rise to additional digits.
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Figure 5. Osteopetrosis-associated variants in TNFRSF11A/RANK. (A) A
homozygous 1-basepair deletion at chrD3:81,422,853, in exon 8 of TNFRSF11A
(which codes for the protein RANK), as identified by whole genome sequencing in Lil
BUB’s genome sequence. (B) Schematic structure of the RANK protein and known
human and mouse mutations. The position of Lil BUB’s mutation is indicated by the
star, and the two functional domains that are deleted due to the early truncation of
the protein (the STAT-6 binding domain and the oligomerization domain) are also
shown. (C) Developmental mechanism for osteopetrosis: bone formation and bone
resorption are maintained by a balance of osteoblasts and osteoclasts, which
express RANK-ligand (RANKL) and its receptor (RANK), respectively. A mutation
that abolishes the function of RANK causes impaired bone resorption and thereby
osteopetrosis and dwarfism.
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Table 1. Status of known feline phenotype-associated variants in Lil BUB’s
genomic sequence.
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Table 2. Shortlisted candidate genes for Lil BUB’s osteopetrosis.

Yellow indicate variants that pass quality filters but are discarded due to unclear
annotation in cat genome. Green indicate variants that pass quality filters and further
retained for examination.

Chr Start reference variant SnpEff Gene Allele status Filtering Exclusion
score symbol criteria

A2 154754211 c cTT 24 TBXAS1 HET SC;badReads;Ha Lo quality

pScore;MQ;QD reads
E1 37622020 A AC 66 DLX3 HET SC;badReads;M Low quality
Q reads
CTTTTTTTCTTTCCT, Low X Low quality
A2 154754199 CTTTTTTCTTTCCT TTTTTTTTITTITTT 273 TBXAS1 complexity HapScore;MQ reads
E2 35128777 ccA c 503 MMP2 HOM MaQ Low quality

reads

L .
D1 109006572 c T 827 TRPTL HOM badReads °":e‘;‘(‘jas"ty
D1 116768932 c T 1076 ATHL1 HOM badReads L°":e2‘£"ty
€1 30324507 A AT 1225 ZMPSTE24 HET PASS No exclusion
A2 118427509 G GA 1810 SNX10 Low sc Low quality

complexity reads
D3 81422862 cA c 1899 TNFRSF11A HOM PASS No exclusion
- quality pass variant

candidate variant

Table S1. A sample of media outlets that reported on about the sequencing of
Lil BUB’s genome around the world.

Table S2. Genes with known role in bone mass regulation and/or osteoclast
differentiation in humans.
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