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SNP array - Coat Colour Control
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transferred onto Excel format. From Excel the array will show the genetic background of each e o o e e i
. .. . o ] odated 0730763 GC A cr -CG A [H) [EH] [H) G4 G4 Gh A TC TC G4 C4 Ch [H) [H) Ch G4
individual mice at each specific locus. Bottom [ Ee - R O W W S -
Joubert syndrome (JS) is a rare genetic disorder which T 5 ] b 86 back A will sh o . severe o m --==% ”—E::::EEE=-EEE . —
: L . e prediction was that mice with a homozygous ackground will show a higher severity o 1" i -
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. Eye sight — retinal degeneration * In Excel the cells which showed heterozygous for that SNP have a white background, whereas Above shows the SNP data ordered by cystic index. This is a zoomed out view of the dataset
e Brain - “molar tooth sign” the homozygous B6 were filled in green and homozygous 129 are purple. representing all mice with the top 16 being the most effected. There is a large block of green present,
e Kidneys — Nephronophthisis showing a cluster of the B6 genotype at those loci observed in the most severe mice. This is a region of
, _ _ interest where further identification of genes in that region can be carried out for possible modifiers.
Patients with JS also show a huge range of severity, 1(a) 1(b)
which makes dlagnOSIS and treatment difficult. : é| iz rsSE? r53?2 rsS?‘ﬁ‘ e rsSES g rs3IJ2 rs3E? rsS?l A fiw_ oA L L B L S N P E
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identified as important factors in Joubert S, including “ Wi G 4 I 4 B f Many JS patients have retinal degeneration ranging ¢ The eyes have 6 distinguishable layers which
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the gene CEP290. B from being completely blind or only having minor were then measured individually.
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o ot Ch SIgntISSuUes. * One noticeable layer was the outer nuclear layer
i [ o o [ * The mice eyes were removed and prepared for  which varied dramatically in size.
ot Boooropr e H and E staining. Th th
« ldentify genes involved in Joubert syndrome = ECoroE o B dnd t staining. 1he eyes were then  However when reviewing the SNP data of the
« Determine whether different genetic backgrounds . photographed and rotated at a set size most severe (smallest size) to least, no clear
affect severity of symptoms . BN - . (1.75inX0.5in). relationships between severity and genotype
e Use mouse models with the CEP290 mutation that - o, could be seen
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of kidney disease and retinal degeneration o G C

layers from the top 5 severe and m Shhh : ‘
bottom 5 mice, with the outer :
nuclear layer highlighted
(arrow). The left shows a
representative region of the
genome showing no clear
correlation with severity.
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Mouse models were created by causing a deletion of Gl O L L - i
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the Cep290 gene, a known gene to cause JS when
mutated in JS humans. The mice then model
symptoms of human patients, along with mixing two
strains to observe different genetic backgrounds.

QO}}OOQQQO roggog 2 gh 8]

As a control test the mice were grouped into coat colour because this is a phenotype known to be
directly related to the genotype. Above shows the mice split into Albino, black and chinchilla. 1(a)
shows a large purple region shared by all albino mice. This part of chromosome 7 contains the gene

Oc.az W’?’.Ch is linked to albinism. 1(?) shovlvs.,a block ofgreen (36' hom.) shared by the black mice. In * Joubert syndrome patients vary in the severity of their symptoms. Research will aid diagnosis of
Homo- mx . 3 )( Strain this region of chromosome 2 there is the ‘a” nonagouti gene which causes a black coat. patients by being able to predict how severe their symptoms may be, subsequently aiding treatment
( 4 Q ) —— : options and suggesting novel targets for therapeutic development.
2ygous “ ¢57BL/6 SNP array — Kidneys
l (B6)  The experimental approach was validated by examining coat colour genetics.
Hetero- p{\ % ’( — * The mlce-all hfave the Cep290 gene- deletl.or-1 a-nd therefore pres.ent with kldn(-ey disease. However e Results from the Kidney analysis present an interesting region containing genetic modifiers that
Zygous X ) 129/0ola the severity differs between the mice, this is likely due to the different genetic backgrounds. make JS more severe.
SR (129) . i i i
Mixed w \:\\ l A-reas of h.omozygosny of or-me backgro.und (B§ or 123) being present in only the.top SEVEre * More analysis is needed on the eyes using bioinformatic statistical techniques, to evaluate patterns
& W 7 kidneys will suggest a gene in that region which when present creates a more diseased more difficult to see from viewing the data alone. Increasing the number of informative SNPs (blank
d Ny . phenotype. cells) should facilitate this.
! | £ o 4 * Many of the kidneys present cysts yet the size of them vary . The size of the cysts were
! - generation ’( )( ’( correlated with genetic background, as determined by SNP array analysis to identify particular Acknowledgments: supervisor: Dr Colin Miles, Colleagues: Dr Simon
erT—— regions of the genome associated with disease severity. Ramsbottom, Professor John Sayer
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