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Materials Design Analysis Reporting (MDAR)  

Checklist for Authors 

 
The MDAR framework establishes a minimum set of requirements in transparent reporting applicable to studies in the life sciences 
(see Statement of Task: doi:10.31222/osf.io/9sm4x.). The MDAR checklist is a tool for authors, editors, and others seeking to adopt 
the MDAR framework for transparent reporting in manuscripts and other outputs. Please refer to the MDAR Elaboration Document 
for additional context for the MDAR framework.   

 
  



2 
 

For all that apply, please note where in the manuscript the required information is provided. 

 

Materials:  

 
 

Newly created materials indicate where provided: page no/section/legend) n/a 

The manuscript includes a dedicated "materials 
availability statement" providing transparent 
disclosure about availability of newly created 
materials including details on how materials can be 
accessed and describing any restrictions on access. 

 x 

   

Antibodies indicate where provided: page no/section/legend) n/a 

For commercial reagents, provide supplier name, 
catalogue number and RRID, if available.  x 

   

DNA and RNA sequences indicate where provided: page no/section/legend) n/a 

Short novel DNA or RNA including primers, probes: 
Sequences should be included or deposited in a 
public repository. 

 x 

   
Cell materials indicate where provided: page no/section/legend n/a 

Cell lines: Provide species information, strain. 
Provide accession number in repository OR supplier 
name, catalog number, clone number, OR RRID. 

 x 

Primary cultures: Provide species, strain, sex of 
origin, genetic modification status.  x 

   

Experimental animals indicate where provided: page no/section/legend) n/a 

Laboratory animals or Model organisms: Provide 
species, strain, sex, age, genetic modification status. 

Provide accession number in repository OR supplier 
name, catalog number, clone number, OR RRID. 
 

Page 2 in Supplementary Materials/Materials and 
Methods/Animals 

 

Animal observed in or captured from the field: 
Provide species, sex, and age where possible.  x 

   

Plants and microbes indicate where provided: page no/section/legend) n/a 
Plants: provide species and strain, ecotype and 
cultivar where relevant, unique accession number if 
available, and source (including location for collected 
wild specimens). 
 

 x 

Microbes: provide species and strain, unique 
accession number if available, and source. 

  

   

Human research participants 
indicate where provided: page no/section/legend) or 
state if these demographics were not collected 

n/a 

If collected and within the bounds of privacy 
constraints report on age, sex and gender or 
ethnicity for all study participants. 

 x 

 
  

https://scicrunch.org/resources
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Design:  

 
 

Study protocol indicate where provided: page no/section/legend) n/a 

If study protocol has been pre-registered, provide 
DOI. For clinical trials, provide the trial registration 
number OR cite DOI. 
 
  

 x 

   

Laboratory protocol indicate where provided: page no/section/legend) n/a 

Provide DOI OR other citation details if detailed step-
by-step protocols are available.  
 
 

Page 2 in Supplementary Materials/Materials and 
Methods/Cranial Window Surgery 

 

   

Experimental study design (statistics details) 

For in vivo studies: State whether and how the 
following have been done 

indicate where provided: page no/section/legend. If it 
could have been done, but was not, write not done n/a 

Sample size determination 
 

 x 

Randomisation 
 

Page 4 in Supplementary Materials/Materials and 
Methods/Visual Stimulation 

 

Blinding 
 

 x 

Inclusion/exclusion criteria 
 

Page 6 in Supplementary Materials/Materials and 
Methods/Analysis electrophysiology 

 

   

Sample definition and in-laboratory replication indicate where provided: page no/section/legend n/a 

State number of times the experiment was 
replicated in laboratory. 

 x 

Define whether data describe technical or biological 
replicates. 

 x 

   

Ethics indicate where provided: page no/section/legend n/a 

Studies involving human participants: State details 
of authority granting ethics approval (IRB or 
equivalent committee(s), provide reference number 
for approval.  

 x 

Studies involving experimental animals: State 
details of authority granting ethics approval (IRB or 
equivalent committee(s), provide reference number 
for approval. 

Page 2 in Supplementary Materials/Materials and 
Methods/Animals 

 

Studies involving specimen and field samples: State 
if relevant permits obtained, provide details of 
authority approving study; if none were required, 
explain why. 

 x 

   

Dual Use Research of Concern (DURC) indicate where provided: page no/section/legend n/a 

If study is subject to dual use research of concern 
regulations, state the authority granting approval 
and reference number for the regulatory approval. 

 x 
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Analysis:  

 
 

Attrition indicate where provided: page no/section/legend n/a 

Describe whether exclusion criteria were 
preestablished. Report if sample or data points were 
omitted from analysis. If yes report if this was due to 
attrition or intentional exclusion and provide 
justification. 

Page 6 in Supplementary Materials/Materials and 
Methods/Analysis electrophysiology 
Electrophyisologically recorded cells in anesthetized 
mice were included based on their response properties 
to specific stimuli as described in the methods. 

 

   

Statistics indicate where provided: page no/section/legend n/a 

Describe statistical tests used and justify choice of 
tests. 
 

Page 5,7,10,12,14/Figure Legends  

   

Data availability indicate where provided: page no/section/legend n/a 

For newly created and reused datasets, the 
manuscript includes a data availability statement 
that provides details for access or notes restrictions 
on access. 

Page 17/Refernces and Notes/Data and code 
availability 

 

If newly created datasets are publicly available, 
provide accession number in repository OR DOI OR 
URL and licensing details where available.  

Page 17/Refernces and Notes/Data and code 
availability 

 

If reused data is publicly available provide accession 
number in repository OR DOI OR URL, OR citation.  x 

   

Code availability indicate where provided: page no/section/legend n/a 

For all newly generated custom computer 
code/software/mathematical algorithm or re-used 
code essential for replicating the main findings of 
the study, the manuscript includes a data availability 
statement that provides details for access or notes 
restrictions. 

Page 17/Refernces and Notes/Data and code 
availability 

 

If newly generated code is publicly available, provide 
accession number in repository, OR DOI OR URL and 
licensing details where available. State any 
restrictions on code availability or accessibility. 

Page 17/Refernces and Notes/Data and code 
availability 

 

If reused code is publicly available provide accession 
number in repository OR DOI OR URL, OR citation. 

 x 
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Reporting  

 
MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community 
initiatives. Journals have their own policy about requiring specific guidelines and recommendations to complement MDAR. 
 

Adherence to community standards indicate where provided: page no/section/legend n/a 

State if relevant guidelines (e.g., ICMJE, MIBBI, 
ARRIVE) have been followed, and whether a checklist 
(e.g., CONSORT, PRISMA, ARRIVE) is provided with 
the manuscript.  

 x 
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Fig. S1. 

 
Fig. S1. Brain-wide fUS imaging in anesthetized animals using object and control stimuli. A, All images used for 

visual stimulation in fUS experiments. Each block of images contains 12 object images (left) or the same images 

scrambled using texture scrambling (right). Blocks of images as well as images within blocks were presented pseudo-

randomly. B, Area-segmented data shown as an average across all image blocks and sessions. Significant areas 

(correlation analysis, see methods) are indicated by area names (Allen Brain Atlas names), p < 0.05, FDR-corrected, 

mixed effects model (n = 56 sessions from 7 anesthetized animals). C, All significantly visually-responsive brain areas 

(as in B) color coded by the area-average T-score shown on coronal brain slices at indicated positions. D, GLM 

contrast between all Object and all ScrambledT blocks, p<0.01, uncorrected, mixed effects model (n = 56 sessions 

from 7 anesthetized animals). 
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Fig. S2. 

 
 

Fig. S2. fUS imaging in awake animals is consistent with findings in anesthetized animals. A, Visually-evoked fUS 

responses (GLM, all image blocks as regressors) overlaid on coronal brain images at indicated positions. Only T-

scores significantly different from zero are shown, p<0.05, FDR-corrected, mixed effects model (n = 83 sessions from 

7 awake animals) B, All significantly visually-responsive brain areas (correlation analysis, see methods) color coded 

by the area-average T-score, p<0.05, FDR-corrected, mixed effects model (n = 83 sessions from 7 awake animals). C, 

Areas with a VOSIT significantly different from zero are colored by their VOSIT values. p<0.05, FDR-corrected, mixed 

effects model (n = 83 sessions from 7 awake animals) D, Session-averaged fUS responses (shaded area represents 

s.e.m.) to Objects and ScrambledT images from postsubiculum and SC. p(PoSub)=0.002, p(SC)=8.4*10-4, Bonferroni-

Holm (B-H) corrected, mixed effects model (n = 83 sessions from 7 awake animals) E, Rank ordering of visually 

responsive brain areas according to the VOSIT values (black dots), color-coded (squares) according to whether they 

belong to Spatial navigation (green), Vision (orange) or Other (grey) brain networks. F, Comparison of VOSIT values 

for 8 spatial navigation areas (green) and 12 visual areas (orange) brain, p=0.003, Mann-Whitney U-test. 
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Fig. S3. 

 
 

Fig. S3. Unbiased clustering of brain areas and voxels groups spatial navigation areas as visual object preferring. 

A, UMAP-based clustering of the 27 visually active areas in anesthetized mice results in three clusters. Cluster 1 is 

dominated by areas of the spatial navigation system, while Clusters 2 and 3 mostly contain areas belonging to the 

visual system. B, Consistent with Fig. 1, and the presence of many spatial navigation areas in Cluster 1, only areas of 

Cluster 1 display significant visual objects sensitivity, p (from left to right) = 0.014, 1.391, 1.391, B-H corrected, one-

sample Wilcoxon signed rank test (n (from left to right) = 11, 6, 10). C, Similarly, hierarchical clustering of all 

visually-responsive areas separates spatial navigation areas from visual areas. D, K-means clustering of all visually-

responsive voxels into three clusters results in one cluster (Cluster 1) mostly containing voxels belonging to Spatial 

navigation areas, another cluster (Cluster 2) dominated by voxels of Visual areas and the last cluster exclusively 

populated by voxels of Other brain areas. Time-resolved fUS traces show the average response for all voxels of 

indicated clusters separated by image type. E, Clusters as in (D) shown in the brain at indicated coronal positions. 
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Fig. S4. 

 
 

Fig. S4. No evidence for a preference for object over scrambled images in dorsal or ventral visual cortical areas. A, 

VOSIT values as in Fig. 1H, with more refined grouping for “Vision” areas, p (from left to right) = 0.02, 1.688. 1.25, 

1.688, 0.5, B-H corrected, one-sample Wilcoxon signed rank test (n (from left to right) = 9, 6, 3, 5, 4). B, Session-

averaged fUS responses (mean ± s.e.m.) to Objects and ScrambledT averaged across all areas of indicated groups 

(ventral: VISl, VISli, VISpl; dorsal: VISrl, VISa, VISal, VISam, VISpm), p (form left to right) = 1.212, 1.212, B-H 

corrected, mixed effects model (n = 56 sessions from 7 anesthetized animals). 
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Fig. S5. 

 
 

Fig. S5. Coronal section showing insertion sites for electrophysiological experiments in Figure 2. A-D, Representative 

coronal sections showing the track of the electrophysiological probes dyed using a CM-DiI (red) for the five target 

areas. For reference, cell nuclei were stained using antibodies against DAPI (cyan). Scale bars represent 1 mm. 
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Fig. S6. 

 
 
Fig. S6. All objects and control stimuli used in electrophysiological experiments. A, The same 48 object images as in 

fUS experiments were presented in electrophysiological experiments. For electrophysiological experiments the images 

were presented individually (not in blocks as for fUS) and additional illuminance and spatial frequency matching was 

performed across all stimuli (see methods). B, The same 48 object images scrambled using the diffeomorphic 

transformation algorithm (39). C, The same 48 objects images scrambled using a texture synthetizing algorithm (36).   
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Fig. S7. 

 
 

Fig. S7. Neurons in spatial navigation areas have larger receptive fields and respond poorly to high temporal 

frequencies. A, A white square was randomly presented at 15 different screen positions. Bottom left, Trial-averaged 

responses (mean ± s.e.m.) of a single cell in PoSub that responded to the majority of the 15 stimulus positions (gray 

boxes represent stimulus presentation). Right, Quantification of the number of squares that elicited a significant 

response for all analyzed cells. Significant differences are indicated by a black horizontal line, p < 0.05 (all p values 

are in Table S4), B-H corrected, Mann-U-Whitney test, (n (from left to right) = 195, 165, 135, 210, 128 cells). B, Full-

field chirp stimulus with increasing frequency was presented to the mouse, lasting 20 s. Bottom left, Trial-averaged 

response (mean ± s.e.m.) of an example cell in PoSub (gray box indicates duration of the chirp). Right, Quantification 

of the maximum frequency for all analyzed cells of indicated areas. Significant differences are indicated by a black 

line, p < 0.05 (all p values are in Table S5), B-H corrected, Mann-Whitney U-test, (n (from left to right = 128, 114, 

67, 167, 94). C, Different spatial frequencies (SFs) were presented at two orthogonal orientations (not shown). Bottom 

left, Trial-averaged responses (mean ± s.e.m.) to five SFs of a representative cell in PoSub indicating the relatively 

weak tuning and tendency to low SF preference observed in PoSub. Right, For each cell the responses were normalized 

to the maximal response and the mean ± s.e.m. across cells is displayed here (n (from left to right = 34, 81, 21, 89, 88 

cells). D, Distributions of preferred SF frequency across all areas showing few significant differences indicated by a 

black line, p < 0.05 (all p values are in Table S6), B-H corrected, Mann-Whitney U-test (n’s as in C).  
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Fig. S8. 

 
 

Fig. S8. Coronal section showing position of chronically implanted silicon probe in PoSub A-B, Overview (A) and 

zoom in (B) of an example coronal section stained with DAPI. The tract of the silicon probe is visible as a line of high 

intensity DAPI staining due to tissue scaring. Scale bars represent 1mm. 
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Fig. S9. 

 
 

Fig. S9. State-dependent differences of visual response properties in PoSub. A, Comparison of light-evoked 

electrophysiological recordings in PoSub from anesthetized animals (Fig. 2) and awake animals (Fig. 3). B-C, Shown 

are the normalized, trial-averaged responses (across all images) of all recorded cells in both conditions. Bottom panels 

show the average across all cells, showing slower and more sustained light-evoked responses under anesthesia. 

Previously, we have noted differences in brain-wide visually evoked activity measured with fUS between awake and 

anesthetized preparations (28, 30). Under anesthesia, no negatively modulated cells were found and a large fraction 

of cells showed only responses after stimulus offset. D-E, To directly compare response dynamics between conditions, 

the top 100 responding cells (dashed line in B,C) were selected and the average of these cells is shown. F, Cells in 

PoSub respond significantly slower to visual stimuli under anesthesia than in awake condition, p = 2.7*10-8, Mann-

Whitney U-test (n = 100/100 cells), consistent with findings in V1 of rats (86). G, In awake conditions almost no OFF 

responses (meaning responses at stimulus offset) were observed, while cells had strong OFF responses under 

anesthesia, p=5.2*10-30, Mann-Whitney U-test (n=100/100 cells). Note that under anesthesia, the OFF response often 

merged with the slow ON response (meaning responses at stimulus onset). The origin and function of these OFF 

responses specific to the anesthetized state is unclear and requires future investigation. H-I, As we found substantial 

OFF responses under anesthesia, we wondered whether the object sensitivity in PoSub described in Fig. 2 (significant 

difference of object responses in comparison to both scrambled image types) was restricted to the ON response. We 

found that in the OFF response, despite a trend towards a preference for Objects over ScrambledT, there was not a 

significant object preference. p (Object-ScrambledT, ON / OFF) = 9.6*10-9 / 0.097, p (Object-ScrambledD, ON / OFF) 

= 7.4*10-7 / 0.269, B-H corrected, Wilcoxon signed rank test (n = 192 cells).  
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Fig. S10. 

 
 

Fig. S10. Analysis of HD population tuning and visual responses. A, Scatterplot of HD cell visual response as a 

function of preferred firing direction following alignment to 0°, p = 0.004, circular correlation (n = 127 cells from five 

animals). B, Results of permutation test to ensure that the ring realignment procedure does not account for the circular 

correlation coefficients observed in (A). The histogram displays circular correlation coefficients after 100,000 

permutations of visual response shuffling before ring alignment. The dotted red line indicates the observed circular 

correlation coefficient between visual response and preferred firing direction (p = 0.044). C, Pearson correlation 

between visual response and absolute preferred firing direction, p = 2.9*10-4 (n = 127 cells). Red dotted line represents 

a linear fit. D, Similar to (B), the distribution of Pearson correlation coefficients after shuffling the visual responses 

before ring alignments (100,000 permutations, p = 0.015). E, Same analysis as in Fig. 4G shown per animal, p (form 

left to right) = 0.163, 0.477, 0.028, 0.013, 0.017, Mann-Whitney U-test (B-H corrected), (n (from left to right) = 9/12, 

14/ 24, 4/16, 5/7, 19/17). F, Rayleigh values of positively responding cells separated by their preferred firing direction, 

p = 0.022, Mann-Whitney U-test (n = 36 and 33 cells). G, HD tuning curves of two HD example cells (one with a 

single peak and one with two peaks in the tuning curves).  H, Same analysis as in Fig. 4G but only including HD cells 

with a single peak in their HD tuning curves, p = 0.008, Mann-Whitney U-test, (n = 26 and 21 cells). I, HD cells with 

a single peak and preferred firing direction aligned around 0° were significantly activated by the visual cue, p = 0.043, 

Wilcoxon signed rank test (n = 26 cells). J, HD cells with a single peak and preferred firing directions away from 0° 

were significantly inhibited by the visual cue, p = 0.022, Wilcoxon signed rank test (n = 21 cells).  
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Fig. S11. 

 
 

Fig. S11. SSN model results are robust to hyperparameter variations. A, Equilibrium firing rate of in-field (model 

HD cells with a preferred firing direction of 0, corresponding to the current HD) and out-field model units 

(corresponding to HD cells with a preferred firing direction of 180) as a function of the level of untuned visual input. 

Increasing visual input always decreased the firing rate of in-field model units and increased the firing rate of out-

field model HD neurons. Visual input only recapitulated our experimental finding if it resulted in a decrease in network 

input. B, The effect of varying the strength of untuned visual input on the firing rates of in-field (∂rin-field/∂Input) and 

out-field (∂rout-field/∂Input) model HD units over a population of networks with different randomly selected recurrent 

strength parameters. While the firing rate of out-field model HD units always increased as the visual input increased, 

the firing rate of in-field neurons decreased in most network instantiations as the visual input strength increased. C, 

∂rin-field/∂ Input for all network instantiations in the random parameter population, as a function of the E->E, E->I, I-

>E, and I->I weight. D, Same as Fig. 4K-L, but for inhibitory model units. Unlike the excitatory neurons, the firing 

rate of inhibitory model units always increased with increasing visual input. 
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Fig. S12. 

 
 

 

Fig. S12. Equal sampling of On and Off landmark positions. Related to Fig. 5A-D. A, To ensure that the differences 

we observed between the On and Off landmark activity were not driven by a potential bias in selection of time points 

(which could result in differences in firing activity due to head direction-dependent firing alone), we matched the head 

directions included in the analysis for each session, Mann-Whitney U-test (uncorrected), p (from left to right) = 0.991, 

0.993, 0.97, 0.987, 0.968 (n (from left to right) = 187/187, 741/ 741, 909/909, 1196/1196, 1621/1621).  
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Fig. S13. 

 
Fig. S13. No difference in the pupil response between object image or ScrambledT image presentation. A, Pupils were 

video recorded and pupil size was extracted using Facemap (82). B, No significant difference in the mean pupil 

responses between object of ScrambledT image presentation was observed, p=0.95, mixed effects model, (n=43 

sessions from 4 awake mice).   
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Table S1. 

VISp VISl VISrl VISli VISa VISal VISam VISpl VISpm 

0.73591 0.87154 0.75467 0.69008 0.75467 0.75467 0.87154 0.73591 0.87154 
         

ILA RSPd RSPv RSPagl SUB APr PARA PoSub CAd 

0.8747 0.22709 0.87154 0.69008 0.17447 0.02578 0.01464 0.00857 0.73591 
         

DGd LAT PP MG LGd SC NB PAG PRT 

0.73591 0.87154 0.87154 0.73591 0.73591 0.00001 0.87154 0.73591 0.87154 

Table S1. P values of all visually active areas in anesthetized animals testing for a significant VOSIT value, mixed 

effects model, FDR -corrected (n = 56 sessions from 7 animals), related to Fig. 1E,G 
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Table S2. 

VISp VISl VISrl VISli VISal VISam VISpl VISpm VISpor 

0.17 0.83 0.02 0.63 0.627 0.6274 0.659 0.7672 0.6592 
         

ACCd RSPd RSPv RSPagl SUB APr PoSub DGd LAT 

0.25 0.69 0.73 0.63 0.694 0.5633 0.02 0.6274 0.6943 
         

MG LGd GENv SC PAG PRT NLL   
0.9 0.59 0.69 0.01 0.627 0.5884 0.694   

Table S2. P values of all visually active areas in awake animals testing for a significant VOSIT value, mixed effects 

model, FDR -corrected (n = 83 sessions from 7 animals), related to Fig. S2C,E 
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Table S3. 

Area name     

Abbre

viation 

Mayor 

Division 

CCF 

Assigned 

Network 

Explanation/ References 

Anteriomedial 

visual area 

VISam Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Rostrolateral visual 

area 

VISrl Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Anterior visual area VISa Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Poteromedial visual 

area 

VISpm Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Lateral visual area VISl Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Posterolateral 

visual area 

VISpl Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Anterolateral visual 

area 

VISal Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Laterointermediate 

visual area 

VISli Isocortex vision higher visual area, adjacent to VISp (79, 87-89) 

Primary visual area VISp Isocortex vision primary visual cortical area, main target of LGd 

Lateral group of the 

dorsal thalamus 

LAT Thalamus vision Two large nuclei of the LAT (LP and PO) receive 

direct input from the retina (90, 91) 

Dorsal part of the 

lateral geniculate 

complex 

LGd Thalamus vision Beside the SC, LGd is the main target of the 

retina (92) 

Pretectal region PRT Midbrain vision Most nuclei of the PRT receive dense, direct 

input from the retina (90) 

Peripeduncular 

nucleus 

PP Thalamus vision The PP receive dense, direct input from the retina 

(90) 

Superior Colliculus SC Midbrain vision Superficial layers of the SC receive direct input 

from the retina (92) 

Nucleus of the 

brachium of the 

inferior colliculus 

bic fiber tracts other Midbrain nucleus associated with the fiber tract 

connecting the inferior colliculus with the MG, 

two major aspect of the auditory system (93) 

Infralimbic area ILA Isocortex other ILA is prefrontal region not particularly known 

for visual processing but for processing affective 

behaviors (94, 95) 

Medial geniculate 

complex 

MG Thalamus other Medial geniculate complex is a central aspect of 

the auditory system (93) 

Periaqueductal gray PAG Midbrain other The PAG is diverse but is i.e. involved in 

defensive, social and emotional behaviors (96-98) 

Ammon’s horn, 

dorsal 

CAd Hippocampal 

formation 

spatial 

navigation 

The hippocampal formation is well known for its 

role in spatial navigation and memory (99, 100) 

Dentate gyrus, 

dorsal 

DGd Hippocampal 

formation 

spatial 

navigation 

The hippocampal formation is well known for its 

role in spatial navigation and memory (99, 100) 

Parasubiculum PAR Hippocampal 

formation 

spatial 

navigation 

The hippocampal formation is well known for its 

role in spatial navigation and memory (99, 100) 

Postsubiculum PoSub Hippocampal 

formation 

spatial 

navigation 

The hippocampal formation is well known for its 

role in spatial navigation and memory (99, 100) 

Area prostriata APr Hippocampal 

formation 

spatial 

navigation 

The hippocampal formation is well known for its 

role in spatial navigation and memory (99, 100)  

Subiculum SUB Hippocampal 

formation 

spatial 

navigation 

The hippocampal formation is well known for its 

role in spatial navigation and memory (99, 100) 

Restrosplenial area, 

dorsal (granular) 

RSCd Isocortex spatial 

navigation 

Similar to hippocampus, RSC is heavily studied 

in the context of spatial navigation (6, 101, 102) 
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Retrosplenial 

cortex, agranual 

area 

RSCagl Isocortex spatial 

navigation 

Similar to hippocampus, RSC is heavily studied 

in the context of spatial navigation (6, 101, 102) 

Restrosplenial area, 

ventral (granular) 

RSCv Isocortex spatial 

navigation 

Similar to hippocampus, RSC is heavily studied 

in the context of spatial navigation (6, 101, 102) 

Table S3. All visually active regions and their network assignments based on literature review 
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Table S4. 

 PoSub RSCd RSCv V1 SC 

PoSub  0.72 0.841 3.1*10-4 0.72 

RSCd   0.841 5.9*10-6 0.129 

RSCv    3.7*10-4 0.37 

V1     0.129 

SC      
Table S4. P values for statistical comparisons of RF sizes (related to Fig. S7A) 
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Table S5. 

 PoSub RSCd RSCv V1 SC 

PoSub  0.045 0.08 5.2*10-12 8.5*10-15 

RSCd   0.002 1.2*10-6 1.4*10-10 

RSCv    1.8*10-11 3.9*10-13 

V1     0.002 

SC      
Table S5. P values for statistical comparisons of maximal frequency (related to Fig. S7B) 
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Table S6. 

 PoSub RSCd RSCv V1 SC 

PoSub  0.092 0.091 1.183 1.183 

RSCd   0.795 1.9*10-5 0.097 

RSCv    0.002 0.105 

V1     0.092 

SC      
Table S6. P values for statistical comparisons of preferred SF (related to Fig. S7D) 

  



22 

Table S7. 

 

Parameter Value Random Sweep Range 

𝜏𝜃 E: 20ms, I: 10ms  

𝑉𝑟𝑒𝑠𝑡 -70 mV  

ℓ𝑠𝑦𝑛 45 degrees  

𝑊EE 1.25 [1.00, 1.75] 

𝑊IE 1.2 [1.00, 1.75] 

𝑊EI 0.65 [0.25, 1.00] 

𝑊II 0.5 [0.25, 1.00] 

𝐴𝑚𝑎𝑥 20 Hz  

ℓ𝑠𝑡𝑖𝑚 60 degrees  

𝑛 2.0  

𝑉0 -70 mV  

𝑘 0.3  
Table S7. Default parameters used for the SSN model 
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