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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Infraslow rhythms are visible in all animals and are 
band-specific in bearded dragons and mice. Top (bearded dragon), each row 
represents an animal. The two left columns display the autocorrelation function 
for the LFP signal filtered in the beta band (left) and for the CBV signal of the 
whole brain (middle left). The two right columns display the cross-correlation 
between the LFP signal filtered in the beta (middle right) or delta (right)  
bands and CBV. Data are displayed for all 5-min uninterrupted sleep and wake 
epochs. The distributions of the periods and amplitude of all autocorrelation 
functions and the x value of the positive peak (lag peak) and amplitude for all  

cross-correlation functions are displayed below the correlograms. Horizontal 
black bar—mean. Vertical black bar—mean ± s.e.m. n = 4 animals. Number of 
wake/sleep bouts per animal—animal 1, n = 23/29; animal 2, n = 115/347; animal 
3, n = 156/268; animal 4, n = 23/231. Bottom (mouse): same as top with statistics 
computed on all 2-min uninterrupted wake, NREM and REM sleep bouts. n = 4 
animals. Number of wake/NREM sleep/REM sleep bouts per animal—animal 1, 
n = 36/7/132; animal 2, n = 25/8/151; animal 3, n = 53/6/105; animal 4, n = 66/8/109. 
All autocorrelation or cross-correlation functions are displayed below the 
correlograms. Horizontal black bar—mean. Vertical black bar—mean ± s.e.m.

http://www.nature.com/natureneuroscience
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Extended Data Fig. 9 | Tight correlation between cerebral activity, 
physiology and skin brightness in sleeping chameleons. a, Ten-minute 
sleep recording. From the top to the bottom, electromyogram (EMG); left and 
right electrooculogram (EOG); heart rate; breathing movement; beta power 
(10–40 Hz); local field potential (LFP) recorded in the dorsal ventricular ridge 
(DVR) represented in the frequency (color-coded map, from low (blue) to high 
power (yellow)) and the corresponding raw LFP signal (lower trace). 
 b, Correlation between the beta power and skin brightness period (from 
different individuals represented by color-coded dots) relative to the 
temperature, showing that the cerebral and skin brightness infraslow rhythms 
are both temperature-dependent. c–i, The heart rate (c), beta power (d), muscle 
tone (e), left (f) and right (g) eye movement density, left (h) and right (i) eye 
opening relative to the breathing rate phase of the chameleon that was recorded 
with electrophysiology. The orange curve shows breathing rate relative to its 

own phase. The colored curve and shading show the mean and s.e.m. over all 
sleep bouts for this chameleon. j, The skin brightness, eye movement density 
and eye-opening relative to the breathing rate phase on the three chameleons 
where skin brightness was evaluated. The blue curve shows the breathing rate 
variations relative to its own phase. The colored curve and shading show the 
mean and s.e.m. over all trials and chameleons. On subfigures a–j, the gray arrows 
show the mean vector for each sleep bout. The color-coded arrows represent the 
average of all mean vectors. The vector length has been doubled for clarification. 
The p values were computed using a Rayleigh test, evaluating the uniformity of 
the sleep bout phase distribution. c–j, The number of individuals and replicates 
(sleep bouts) per species is indicated in Supplementary Table 1 (row ‘LFP/EEG’, 
‘ECG’, ‘Breathing’, ‘EOG’, ‘EMG’). Phase-locking statistics were computed by 
testing the uniformity of the circular distribution using the Rayleigh test.

http://www.nature.com/natureneuroscience
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Reporting Summary
Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency 

in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided 

Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 

AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 

Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection The data collection procedures and materials are discribed in the supplementary information

Data analysis Matlab (Mathworks) version r2021a 

Python 3.9, OpenCV library  

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 

reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable: 

- Accession codes, unique identifiers, or web links for publicly available datasets 

- A description of any restrictions on data availability 

- For clinical datasets or third party data, please ensure that the statement adheres to our policy 

 

Data will be available upon reasonable request.
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Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation), 

and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Gender was based on self-reporting and is shared with concent (i.e., demographical data are collected according to the study 

portocol). Since this comparative study focuses on the role of infraslow oscillations across several species from the 

evolutionary prospective, sex- and gender-based analyses in humans are out of the scope of the purpose of the study and 

therefore were not performed.

Reporting on race, ethnicity, or 

other socially relevant 

groupings

Since this comparative study is focuses on the role of infraslow oscillations across several species from the evolutionary 

prospective, socially relevant grouping in humans are out of the scope of the purpose of the study and therefore were not 

performed.

Population characteristics The  study included 18- to 85-year-old volunteers in a good or normal general health condition (Eastern Cooperative 

Oncology Group grade of 0-1). The following exclusion criteria were applied: known (i.e., self-reported or documented in 

medical records) pre-existing structural deformations of the brain (e.g., previous stroke), known progressive neurological 

diseases, known psychiatric diseases, concomitant benzodiazepine medication, drug or alcohol abuse, inability to follow 

study procedure, and pregnancy.

Recruitment The participants were recruited from the community and from the patients of Sleep-Wake-Epilepsy center of the Inselspital, 

University Hospital of Bern. 

Ethics oversight Ethics committee of Canton of Bern (Switzerland)

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences  Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size No Statistical tests were used to predetermined sample sizes. We established that our sample sizes are sufficient based on previous 

experience and commonly used sample sizes in this field of research, taking into account the unusual nature and limited availibility of the 

animal species studied.

Data exclusions Animals or trials with low signal to noise ratio, artefact or unstability in the LFP were excluded from the analysis.

Replication We could replicate our results.

Randomization Randomization were not relevant for our study.

Blinding Our study was mostly decriptive without intervention on the normal behavior or physiology, blinding is not required. In addition, all the 

analysis were automatized, extraction of heart, eye and breathing peaks were checked visually for all trials.

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 

system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in 

Research

Laboratory animals adult animals and humans (supplementary information)

Wild animals All animals were obtained from official breeders and salers.

Reporting on sex Animals have been chosen based on availibility, weight (age) and healthy appearance, irrespective of their sex. We did not perform 

any sex-based analysis, but our results are  consistent across individuals and species.

Field-collected samples This study did not involved wild animals.

Ethics oversight All experimental procedures were approved by the relevant animal welfare authority. (Methods)

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data

Policy information about clinical studies

All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration The observational study is registered at the ethics committee of Canton of Bern, Switzerland (KEK #2021-000726).

Study protocol Available at: https://drive.google.com/file/d/1em_rLF48hkFMDmlbpueGHwovbumCxmDZ/view?usp=sharing

Data collection Recruitment and data collection took place in 2021-2023 at the Sleep-Wake Epilepsy Center of the Inselspital, University Hospital of 

Bern. The written informed consent and the consent for the further use of the data was acquired from all study participants.

Outcomes This manuscript presents tertiary outcomes of the observational study, focusing on the fundamental analysis of the associations 

between the parameters of sleep macro- and microarchitecture (i.e., infraslow oscillations). 

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, 

gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the 

number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe 

the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor 

was applied.

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If 

plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Authentication Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to 

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, 

off-target gene editing) were examined.

Plants




