


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

M
a

rch
2021

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.
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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
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Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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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.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

BSMAP 2.90

SAMtools v0.1.19

MACS2

Seurat v4.0.6

Monocle v2.22.0

More information and details were in the “Materials and methods” and “Supplementary Note”.

All high-throughput sequencing raw data in this project were deposited into the CNGB Nucleotide Sequence Archive (CNSA) of the China National GeneBank
DataBase (CNGBdb, https://db.cngb.org) and are available through BioProject ID CNP0002864 (https://db.cngb.org/search/project/CNP0002864/). The mass
spectrometry proteomics data have been deposited to the ProteomeXchange Consortium (http://proteomecentral.proteomexchange.org) via the iProX partner
repository100 with the dataset identifier PXD038734. The single-cell and spatial metrices have been deposited in FigShare (https://figshare.com/articles/dataset/
Single_cell_matrices_zip/20399475, https://figshare.com/articles/datasset/Spatial_Transcriptomics_zip/20399580). The genome assembly, gene annotation, and
multiomics analysis results of Trichonephila clavata are also available on SpiderDB (https://spider.bioinfotoolkits.net).

Not applicable.

Not applicable.

Not applicable.

Not applicable.

The adult female Trichronephila clavata (body length without legs > 30 mm for each spider) was used in this study. The size of silk glands of
adult female Trichronephila clavata ranges form 4 mm to 20 mm. Therefore, each gland/tissue sample was performed form 4-6 adult female
spiders for per multiomics experiment, except for spatial transcriptomics (single silk gland required).

No data were excluded from the analysis.

Each multiomics sample was performed form 4-6 adult female spiders. RNA sequencing (RNA-seq), liquid chromatography–mass spectrometry
(LC–MS), the assay for transposase-accessible chromatin with sequencing (ATAC-seq), bisulfite-seq, and full RNA-seq were repeated at least in
three replicated samples. Single-cell RNA seq of Ma gland used a mixed tissue sample from three adult female spider individuals. A total of
9,349 high-quality cells were generated. The scRNA-seq data can be verified with other multiomics data. Spatial transcriptomics used single
Ma gland form a adult female spider individual. Because the spatial morphology of the Ma gland is irregular, it is difficult to fix the Ma gland in
a plane to ensure the integrity of the tissue sections. Specifically, the Duct is thin (diameter: ~100 mm) and soft; the Sac is enlarged, but the
cell layer of the Sac is very thin; and the Tail is thin (diameter: ~300 mm) and curly. Importantly, the cell layer of the Sac is easy to peel off, and
the tissue needs to be fixed in a 6.5 × 6.5 mm planar space. Based on the above factors, to capture more spatial information, we produced
multiple slices to ensure that information was captured in all three parts, and the slice shown in Supplementary Fig. 20c was finally selected
after many attempts. Although there was a small amount of loss in the Sac area, the contents of the Duct and Tail are captured within the 6.5




