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ical pathways: untangling
the hairballs




Nucleus Cytoplasm

MBMAL1 and CLOCK (NPAS2) form
heterodimers that act as positive
transcriptional regulators

MERIOD (Perl, Per2, Per3) and
CRYPTOCHROME (Cry1, Cry2)
‘family members serve as negative
N E box NOOORG|_CRY transcriptional regulators

N E box QNN PER1

ALE box SOVORGNRIDT Alownstream targets, such as the

X E box NI D8P albumin D site binding protein

e (DBP), can further activate
oX NANAY > Additi I d t t t . 4
’ g Lipid metabellan' AR transcription while others, such as

Sterol metabolism

Glucose mataboii=m E4BP4, repress transcription

Oxidative reductive pathway

Negative arm Positive arm Arhe serine/threonine kinases,
casein kinase 1 U (
gl ycogen synthase
b), phosphoryl ate
other proteins exposing them for
degradathion through
ubiquitin/proteasomal pathway

Amplitude




Circadian rhythms

Ahysiological rhythms respond to

environmental cues

ASuprachiasmic nucleus (SCN) of the

SCN ' brain is the bodyéos
@ 'SCN responds to light/dark cycle

M Daily.activity rhythm continues even in

feeding fasting
neme treatment irhe central circadian oscillator may
1 aot through sympathetic outputs and
@ miNeesalll  controlled secretion of circulating
' @ glucocorticoids, melatonin, and other
peﬂpheralclocks medi at or s, t her eby
fat circadian rhythms o
and organs



™ First experiment

)&Age-matched male Black 6 mice on chow

Aentrained to 12/12 alternation of lighting

Asamples collected for every 4h starting from 8am

Atotal of 12 samples collect_ed,to represent a 48h
expression profile V4 :

A3-5 mice are sacrificed @t each }lme point, samples
pooled

Aiver, white fat and brown fat are collected (bone is added
later in a similar experiment

Aentraining conditions are kept throughout data collection
period




' 1Algorithms to identify periodicity

Raw data (time series expression profile)
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Phase assignment

Pre-processing

Fourier transformation

Autocorrelation analysis

Fi s h etesb s
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Time domain

A 4

Pt-test

Other permutation tests
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¥, Autocorrelation and Phase
N Assignment
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Permutated periodograms

Permutated profiles
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Significance is estimated by comparing specific frequency
peak in original and multiple randomized periodograms
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Heat map
Visualization



BAT

4447(19.6%)

Murine transcriptome

iWAT

4143(18.3%)

Liver

5267(23.2%)

22690



