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Spatial transcriptome-Stereo-seq

Stereo-seq, a spatio-temporal omics technology, captures mRNA from tissue section by stereo chips and restores the spatial
context by utilizing the spatial barcode (Coordinate ID, CID), thus establishing a solid research foundation for further
understanding the relationship between gene expression, morphology of cells and local environment.

Stereo-seq is a pioneering tool that achieves Nanoscale Resolution: can theoretically achieve a 100% cell capture rate,
obtaining more informative and accurate cell clustering results.

Stereo-seq provides centimeter-scale panoramic field of view, a maximum field of view of 13 cm x 13 cm, enabling the
rendering of a panoramic molecular cell map of organs and life. Stereo-seq recognizes the location of the nucleus through
fluorescent imaging, and in combination with the algorithm, the expression map can be achieved at approximate single-cell
level.

DNBSEQ™ sequencing technology

DNBSEQ™ is an innovative high-throughput sequencing solution. The system is powered by combinatorial Probe-Anchor
Synthesis (cPAS), linear isothermal Rolling-Circle Replication and DNA Nanoballs (DNB™) technology, followed by
high-resolution digital imaging.

The combination of linear amplification and DNB technology reduces the error rate while enhancing the signal. The size of the
DNB is controlled in such a way that only one DNB is bound per active site on the DNBSEQ flow cell. This densely patterned
array technology provides optimal sequencing accuracy and increases flow cell utilization.
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Sequencing Service Specification

Sequencing: Guaranteed =80% of bases with quality score of Q30
DNBSEQ™ PE100 sequencing
Raw data of 1G reads/sample and SAW analysis are available for delivery

Turnaround Time

The turnaround time for 4 sample including: library construction, sequencing and SAW analysis is about 25 working days;
since the sample processing (slicing, sample QC, dyeing, permeabilization) steps needs extra discussion which do not count
in the project execution.

Sample requirement
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It is recommended to check the RNA quality (RIN value) of a tissue sample before proceeding to Stereo-seq transcriptomics
experiment. Total RNA can be extracted from 10- 20 slices of 10 um-thick tissue sections and stored at -20°C in a pre-cooled
1.5mL EP tube. It is strongly recommended to proceed only with tissue samples with a RIN value >7.

Sample Storage and Transportation

For storing, wrap the tissue block with aluminum foil and keep it in a properly labeled sealable plastic bag to prevent
dehydration and damage then store at -80°C. For transportation, please ship samples on dry ice according to local policy.
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Data Analysis

Stereo-seq Analysis Workflow1 (SAW) software suite is a set of pipelines bundled to position sequenced reads to their spatial
location on the tissue section, quantify spatial gene expression and visually present spatial expression distribution. SAW
processes the sequencing data of Stereo-seq to generate spatial gene expression matrices, and then users could take these
files as the starting point to perform downstream analysis. SAW includes thirteen essential and suggested pipelines, as well
as auxiliary tools for supporting other handy functions:

Split Mask: Split Stereo-seq Chip T mask file into several pieces according to CID indexing in the Q4 FASTQ files.

CIDCount: Count CIDs in the Stereo-seq Chip T mask file and roughly estimate memory required to do mapping.

mapping: Correspond in situ captured sequenced reads recorded in FASTQ(3,4) files by Stereo-seq with their spatial
information. It also aligns reads to the reference genome and generates coordination sorted BAM files.

merge (optional): Combine CID (same as barcodes) listed files with reads count from multiple runs of mapping. Only for an
analysis that requires to combine multiple pairs of FASTQ.

count: Read BAM files generated from mapping to perform gene annotation, de-duplication, and gene expression analysis on
the aligned reads.

register: Align microscopic tissue staining image with gene expression matrix file (GEF) generated from count. register is an
optional pipeline when image fails QC or input image is absent.

imageTools: Convert TIFF images from IPR, such as template-aligned stitched TIFF image, binarized tissue segmentation and
cell segmentation images. Optional module when image fails QC or input image is absent.

tissueCut: Identify tissue coverage area on the chip and extract gene expression matrix of the corresponding spatial location
by taking inputs from both count and register or count pipeline alone.

spatialCluster: Perform clustering analysis for spots (bin200) according to the gene expression matrix of the tissue coverage
area generated from tissueCut.

cellCut: Identify cell nuclei coverage area on the staining image and extract gene expression matrix of the corresponding
spatial location by taking inputs from both count and register&imageTools pipeline. Optional module when image fails QC or
input image is absent.

cellCorrect: Adjust cell coverage region based on the aligned cell nuclei segmentation image generated from register and
imageTools. Then extract expression matrix of the adjusted cells in cell bin GEF and GEM formats.

cellCluster: Perform clustering analysis for cell bins according to the gene expression matrix which is generated from
cellCorrect. Optional module when image fails QC or input image is absent.

saturation: Calculate sequencing saturation of tissue coverage area based on the file that was used for sampling data
generated from count.

report: Generate a JSON format statistical summary report that integrates the analysis result from each step, as well as an
HTML web analysis report, and shows spatial expression distribution of genes, key statistical metrics, sequencing saturation
plots, clustering analysis results. Depending on the image input state and register mode, HTML reports may or may not have
cell bin statistical data and image processing key results.

Other resource:

Scan the QR code to learn more about STOmics Validated Tissue List and risky sample types
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To Learn more

If you have any questions or would like to discuss how our services can help you with your research, please don't hesitate to
contact us at P_contact@innomics.com or visit www.innomics.com. We look forward to hearing from you!

Innomics Inc.

2904 Orchard Pkwy
San Jose, CA 95134
USA
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