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Background Selected result
Circadian clocks (CC) manifest themselves in Train data: healthy mice (see Zhang
most cells of virtually all living organisms and Frimary clrcadlan TTEL et al.). Test data: Healthy control

their good condition Is essential for optimal r \ group vs. 24-hour starved mice (see

rhythmic daily variation in many internal Kinouchi et al.)
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Processes T o TimeTeller shows that:
— Clock controlled genes

The core of the clock mechanism comprises of a E-Box

network of feedback loops in which clock proteins T = S = ) ;Z?iﬁloﬁgsogmf?eré"g\?v :U%gg‘[e’[ﬂe’[o
act as transcriptional factors/coregulators e g y
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genes or other core clock genes (see right). D <  Theta values are significantly
. . o [ Bmall different between the groups
There is evidence for a strong link between CC RORE Secondary grotip
(dys)function level and onset, progression and Gifcadianiioop » Starved mice sampling time
therapeutic outcomes of treatment in diseases prediction displacements are
such as cancer. higher.
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TimeTeller Is a machine learning approach, which allows to quantify For a test data the likelihood of e h | b
the level of CC disruption from the multi-dimensional state of the belongingness to Gaussian 3 ®FEDZTIE
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clock given a single biopsy. distributions centered at finely §§2§I;§3
To construct the model one needs bulk RNASeq or microarray data discretized ellipse points is >
around the clock at equally spaced time stamps with at least a few calculated. QFAST. 7120
samples at each. After normalization data Is projected onto local The maximum likelihood (ML) time % 8
principal component spaces and Gaussian distributions are fitted to noint is found and the measure of
the train data in 3D. confidence is taken as the clock i F | ' ]
a | e a/ per e . wm we —_ disruption score theta.
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TimeTeller is built on the hypothesis that the more confident we can - 0 e F .
be In the sampling time estimate of the test data from our model, - | _
the better the clock functions as a system (high theta metric value), e i e W 4 8 12 16 20 o4

and the less confident we are, the worse the clock functionality. Predicted Circadian Time T (hr)
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Only one biopsy is needed for quantifying clock dysfunction.
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