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	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Leng Han, Youqiong Ye
	YYYY-MM-DD: 2023-01-10
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: No software was used for data collection, as publicly available datasets were used.
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: The Cottrazm software package and source code have been deposited at https://github.com/Yelab2020/Cottrazm. Additionally softwares were used as follows:R packages:Seurat v4.1.0magrittr v2.0.3dplyr v1.0.8Matrix v1.4.0ggplot2 v3.3.5stringr v1.4.0RColorBrewer v1.1.3patchwork v1.1.1ggtree v3.0.4BiocGenerics v0.38.0readr v2.0.0rtracklayer v1.52.1infercnv v1.8.1phylogram v2.1.0utils v4.1.0dendextend v1.15.1assertthat v0.2.1reticulate v1.22openxlsx v4.2.4scatterpie v0.1.7cowplot v1.1.1stats v4.1.0quadprog v1.5.8data.table v1.14.2Rfast v2.0.6ggrepel v0.9.1tibble v3.1.6clusterProfiler v4.0.5org.Hs.eg.db v3.13.0python modules:argparse >= 1.1stlearn >= 0.3.1scanpy >= 1.7.1numpy >= 1.19.5pandas >= 1.3.4
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: This study made use of publicly available spatial transcriptomics, colorectal cancer dataset HRA000979 [https://ngdc.cncb.ac.cn/gsa-human/request/HRA000979] and hepatocellular carcinoma and intrahepatic cholangio- carcinoma dataset HRA000437 [https://ngdc.cncb.ac.cn/gsa-human/browse/HRA000437] were obtained from  Genome Sequence Archive (GSA) under restricted access. Access can be requested through the GSA access committee. Breast cancer (BRCA1, https://www.10xgenomics.com/resources/datasets/human-breast-cancer-block-a-section-1-1-standard-1-1-0; BRCA2, https://www.10xgenomics.com/resources/datasets/invasive-ductal-carcinoma-stained-with-fluorescent-cd-3-antibody-1-standard-1-2-0) and ovarian cancer (https://www.10xgenomics.com/resources/datasets/human-ovarian-cancer-whole-transcriptome-analysis-stains-dapi-anti-pan-ck-anti-cd-45-1-standard-1-2-0) were obtained from 10X Genomic website. Renal cell carcinoma GSE175540 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE175540] and squamous cell carcinoma GSE144240 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE175540] were obtained from Gene Expression Omnibus(GEO) . The details of all samples with spatial transcriptomics used in this study provided in Supplementary Tables 1. For the scRNA-seq references used in this study, including breast cancer dataset (https://lambrechtslab.sites.vib.be/en/single-cell), ovarian cancer (https://lambrechtslab.sites.vib.be/en/high-grade-serous-tubo-ovarian-cancer-refined-single-cell-rna-sequencing-specific-cell-subtypes), and colorectal cancer GSE132465 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE132465], GSE132257 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE132257], and GSE144735 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE144735]. The bulk RNA-seq data for colorectal cancer from the TCGA data portal (http://gdac.broadinstitute.org/), which based on fragments per kilobase of exon model per million reads mapped (FPKM).The simulated datasets generated in this study were deposited at Mendeley Data (https://data.mendeley.com/datasets/m5s3zjrs6j/1). The lymphocytes and CD8+ T infiltration of TCGA CRC cohort were obtained from Thorsson et al. (https://gdc.cancer.gov/ about-data/publications/panimmune). Source data are provided with this paper.
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: A total of 58,204 spots of transcriptomics from 16 patients were used in this study.  When reporting "n-values" for our spatial data, this relates to the number of spots that the tissue section covered, which is solely determined by the shape and character of the tissue piece being investigated. The detailed informations of spatial transcriptomics datasets listed in Supplementary Table 1. We collected mRNA expression dataset with colorectal cancer (n = 475) from TCGA to assess the association of immune excluded signature score and overall survival.
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: No experimental data was generated for this study and no data were excluded from analysis
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: No replication of experimental data was performed since we didn't collect any experimental dataset.
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: We developed a computation tool in this study and didn't collect any experimental datasets, therefore, randomization of samples is not applicable.
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: In our study, blinding was not applicable to this study since it is exploratory in character and have no elements that might be influenced by bias from the subject or observer.
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: Alexa Fluor 488 anti-human CD326 (EpCAM) (clone 9C4), Biolegend, Cat#324210, dilution 1:200;Alexa Fluor 488 anti-human CD31 Antibody (clone WM59), Biolegend, Cat#303110, dilution 1:200;Alexa Fluor 700, anti-human CD45 Monoclonal Antibody (2D1), eBioscience, Cat#56-9459-42, dilution 1:200;PerCP/Cyanine5.5 anti-human CD325 (N-Cadherin) (clone 8C11), Biolegend, Cat#350814, dilution 1:200;Brilliant Violet 510 anti-human CD146 (clone P1H12), Biolegend, Cat#361022, dilution 1:200;Brilliant Violet 785 anti-human CD90 (Thy1) (clone 5E10), Biolegend, Cat#328142, dilution 1:200;Brilliant Violet 421 anti-human CD24 Antibody (clone ML5), Biolegend, Cat#311122, dilution 1:200;PE/Cyanine7 anti-human CD73 (Ecto-5'-nucleotidase) (clone AD2), Biolegend, Cat#344010, dilution 1:200;PE anti-human CD142 (clone HTF-1), eBioscience, Cat#12-1429-42, dilution 1:200;Alexa Fluor 700 anti-human ICAM1 (clone HA58), eBioscience, Cat#56-0549-42, dilution 1:200;BV605 anti-human CD26 (clone L272), BD OptiBuild, Cat#745244, dilution 1:200;APC anti-human FAP (clone # 427819), RD System, Cat# FAB3715A-100, dilution 1:200;BV711 anti-human CD3 (clone UCHT1), BD Horizon, Cat#563725, dilution 1:200; BV786 anti-human CD19 (clone HIB19), BioLegend, Cat#302240, dilution 1:200;BV510 anti-human CD16b (clone CLB-gran11.5)(RUO), BD OptiBuild, Cat#744968, dilution 1:200;APC-Fire700 (APC-Cy7) anti-human XCR1 (clone S15046E), BioLegend, Cat#372608, dilution 1:200.APC anti-human CD1C (clone L161), BioLegend, Cat#331524, dilution 1:200.PE/Cyanine7 anti-human CD209 (clone 9E9A8), BioLegend, Cat# 330114, dilution 1:200; Alexa Fluor® 700 anti-human CD14 (clone HCD14), BioLegend, Cat#325614, dilution 1:200;Brilliant Violet 605™ anti-human CD45 (clone HI30), BioLegend, Cat#304042 PE anti-human CD13(clone WM15), BioLegend, Cat#301704, dilution 1:200;PercP-Cy5.5 anti-human CD163 (clone GHI/61), BD Pharmingen, Cat#563887, dilution 1:200;PE-TexaRed (PE-CF594) anti-human CD206 (clone 19.2), BD, Cat#564063, dilution 1:200;Anti-Fibroblast activation protein, alpha antibody [EPR20021], Abcam, Cat# ab207178, dilution 1:50;Goat Anti-Rabbit IgG H&L (Alexa Fluor 647) preadsorbed, Abcam, Cat# ab150087, dilution 1:50;   Anti-Osteopontin antibody [EPR 21139-316], Abcam, Cat# ab214050, dilution 1:1000.
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: The validation of all of the antibodies depends on product datasheet and published literature.
	State the source of each cell line used.: 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: 
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: 
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: 
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information).: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	Identify the organization(s) that approved the study protocol.: The study protocol was approved by the Institutional Review Board of Ruijin Hospital Affiliated to Shanghai Jiao Tong University, Renji Hospital Affiliated to Shanghai Jiao Tong University, and The First Affiliated Hospital of University of Science and Technology of China. 
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: 
	Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: 
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: 
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": Adjacent normal mucosa and CRC tumor tissues were collected from Ruijin Hospital Affiliated to Shanghai Jiao Tong University, Renji Hospital Affiliated to Shanghai Jiao Tong University, and The First Affiliated Hospital of University of Science and Technology of China. 
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: All patients with Colorectal cancer that was planed to undergo primary surgery could be asked to be recruited. All patients provided written consent to participate in the study approval of local medical ethnics.
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 1
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: Data was acquired using BD FACSDiva software v8.0.2, and analyzed using FlowJo 10.5.3; Statistical analysis was done by two-sided paired t-test with GraphPad Prism 6
	axislabels: 1
	axisscales: 1
	plots: 1
	numberpercentage: 1
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: Fat tissue and visible blood vessels were removed before tissue process. Fresh normal mucosa and CRC tissue were washed with ice-cold PBS, and cut into small pieces. For normal mucosa, tissues were placed and shaken into 10 mL of EDTA-containing buffer (5 mM EDTA, 15 mM HEPES，1 mM DTT, and 10% FBS-supplemented PBS) for 1 hour at 37 °C. Tumor tissues were incubated with 10 mL of DTT (65 mM)-containing PBS (supplemented with 10% FBS) for 15 min at 37 °C with shaking. EDTA and DTT was removed after above incubation with PBS twice. Small tissue pieces were minced and digested with collagenase VIII at 0.38 mg/mL and DNase I at 0.1 mg/mL in complete RPMI1640 medium (containing 10% FBS, 100 U/mL penicillin and 100 mg/mL streptomycin) for 1 hour at 37 °C. After digestion, tubes were shaken vigorously for 5 min. 21-gauge syringes were used to dissociate cells mechanically. Cells were filtered through 100 μm filter and pelleted and washed with PBS twice. Freshly prepared cell suspensions were ready for scRNA-seq and flow cytometry staining. 
	Identify the instrument used for data collection, specifying make and model number.: FACS analysis was performed on BD Symphony.
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: We performed FACS analysis but didn't sorting. The abundance is not available.
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: The gating strategy for glial cells (live CD45- EPCAM- CD45- CDH2+ CD146+), pericytes and myofibroblasts (live CD45- EPCAM- CD45- CDH2- CD146+), telocytes (live CD45- EPCAM- CD45- CDH2- CD146- CD142+), total fibroblasts (live CD45- EPCAM- CD45- CDH2- CD146- CD142- CD90+), CD24+ fibroblasts (live CD45- EPCAM- CD45- CDH2- CD146- CD142- CD90+ CD26- CD24+), CD26+ fibroblasts (live CD45- EPCAM- CD45- CDH2- CD146- CD142- CD90+ CD24- CD26+), NT5E+ fibroblasts (live CD45- EPCAM- CD45- CDH2- CD146- CD142- CD90+ CD24- CD26- CD73+) and FAP+ fibroblasts (live CD45- EPCAM- CD45- CDH2- CD146- CD142- CD90+ CD24- CD26- CD73- FAP+). Telocytes were further gated based on ICAM1 expression.The gating strategy of myeloid subtypes in human CRC tissue. Macrophages were gated by exclusion the expression of CD3 (T cell marker), CD19 (B cell marker), XCR1, CD1C (DC1 and DC2 respectively), and CD16B (neutrophils marker), and were CD45 positive and CD14 positive. SPP1+ macrophages were both CD206 and CD13 positive. THBS1+ macrophages were CD13 negative and CD209, CD206 positive.
	gatingcheck: 1
	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: 
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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