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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Most data are included in the figures. RNAseq data used in this study are available in the Gene Expression Omnibus (GEO) under accession no. GSE181413 (https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE181413) and GSE190756 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE190756). The data generated
in this study are provided in the Source Data file. The exact P values, if applicable, are included in the paper and in the Source Data.
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Fibroblasts and tissues of a group of subterranean mammal species were isolated to analyze the production of high-molecular-mass
hyaluronic acid (HMM-HA). Electrophoresis, Carbazole assay, qPCR, immunofluorescence, RNA sequencing, and ELISA were used to
quantify the production of HMM-HA and the expression of HA synthesis and degrading genes. For cells and tissues, experiments were
performed using biological replicates as indicated in the figure legends. For HA electrophoresis, experiments were performed
independently for three times with similar results.

Fibroblasts and tissues of naked mole rats (NMR, Heterocephalus glaber), blind mole rats (BMR, Nannospalax galili), Damaraland
mole rats (DMR, Fukomys damarensis), Transcaucasian mole vole (TMV, Ellobius lutescens), Eastern moles (EM, Scalopus aquaticus),
star-nosed moles (SNM, Condylura cristata), and short-tailed shrews (shrew, Blarina brevicauda) were obtained. Young adults were
selected based on their body weights. Sexes were randomly distributed.

The size of all samples are described in figure legends for all experiments. Sample sizes were selected empirically from previous
experimental experience with similar assays, and/or from sizes generally employed in the field. For biological replicates, samples from
three independent animals were used. No statistical test was used to predetermine sample size.

Data were collected at the lab from cells or tissues using Electrophoresis, Carbazole assay, qPCR, immunofluorescence, RNA
sequencing, and ELISA by the authors of this paper.

Data collection from the tissues and cells started from April 2021 to August 2023. All data were collected in the lab.

No exclusion of data was made.

All experimental data was reliably reproduced in multiple independent experiments as indicated in the figure legends.
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Did the study involve field work? Yes No
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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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Eukaryotic cell lines
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Authentication
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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

All tissues and primary fibroblasts were isolated from randomized animals in this study. All cell used in this study were randomly
allocated into groups.

For all experiments, the investigators were blinded to group allocation during data collection. The investigators were blinded when
quantifying immunofluorescence. Fields for quantification were randomly selected and scored, as indicated in Methods.

All experiments were performed in the labs at University of Rochester and Zhejiang University.

All experiments were performed in the labs at University of Rochester and Zhejiang University.

Tissues of Transcaucasian mole vole (TMV, Ellobius lutescens) were obtained from Dr. Yuksel Coskun lab at Dicle University, Turkey.
Star-nosed moles (SNM, Condylura cristata) were collected in New York State. Tissues and cells of eastern moles (EM, Scalopus
aquaticus) and short-tailed shrews (shrew, Blarina brevicauda) were obtained from Dr. Richard Miller lab at University of Michigan.
Collection of star-nosed moles was covered by License to Collect or Possess issued by New York State department of environmental
conservation (Scientific #2850). For wild-collected animals, three to five young adults with random sexes were obtained unless
indicated otherwise in the Figure legends.

Not applicable

Primary fibroblasts were isolated from lung and skin of BMR, NMR, DMR, EM, SNM, Shrew, GP, and mice of at least three
individuals. 293T and HeLa cells were obtained from ATCC.

Fibroblast cell lines were authenticated using Short Tandem Repeat (STR) analysis as described in 2012 in ANSI Standard
(ASN-0002) by the ATCC Standards Development Organization (SDO) and in Capes-Davis et al., Match criteria for human cell
line authentication: Where do we draw the line? Int J Cancer. 2013;132(11): 2510-9. 293T and HeLa cells were obtained from
ATCC and used at low passage. They were not further authenticated.

All cells were mycoplasma-free with regular checks performed by a LookOut Mycoplasma PCR (i.e.,polymerasechain reaction)
Detection Kit (MP0035, Sigma-Aldrich).

None of these cell lines are listed in the International Cell Line Authentication Committee (ICLAC) database.

Blind mole rats (BMR, Nannospalax galili), previously caught in Upper Galilee Mountains in Israel, were maintained in the colonies of




