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Sample size
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Single-cell RNA-seq, TCR-seq, BCR-seq data generated in this study have been deposited in the Genome Sequence Archive for Human (GSA-Human) database of
National Genomics Data Center, under the code HRA002791 and shared URL: https://ngdc.cncb.ac.cn/gsa-human/s/iIL1CjMX. There are no restrictions on data
availability. All other relevant data supporting the findings of this study are available within the article and its Supplementary Information or Source Data files.

The cases consisted of 6 males and 5 females. The controls consisted of 2 males and 2 females. Detailed information of sex
was summarized in Supplementary Table 1.

The mean age of cases was 37.45y ± 9.87. The mean preoperative Eckardt score was 7(range 5-9), and median disease
duration was 2 years (range 0.33-6years). The mean age of controls 49.25y ± 10.44. Detailed clinical characteristics are
summarized in Supplementary Table 1.

Participants admitted to Zhongshan Hospital with achalasia or benign leiomyomas that originated from LES were recruited in
this study without selection bias. The inclusion and exclusion criteria were as follows.

Patients with achalasia were diagnosed by high-resolution manometry (HRM), combined with history, gastroenterological
endoscope, and barium esophagogram. HRM was evaluated by the Chicago Classification Criteria.

Control LES tissue specimens were taken from age-matched patients undergoing submucosal tunneling endoscopic resection
for benign leiomyomas that originated from LES to ensure no invasion of the normal tissue. After the leiomyomas removed,
the control tissue specimens were taken from the surrounding normal tissue without tumor invasion.

Exclusion criteria of participants included: cardiovascular, metabolic, hematologic, infectious, inflammatory, neoplastic or
autoimmune disease, and history of surgery, radiotherapy or immunotherapy.

This study was approved by the Research and Ethical Committee of Zhongshan Hospital, Fudan University and complied with
all relevant ethical regulations. Written informed consent was provided by all participants.

Sample size was not predetermined at the time of recruitment. Available samples at the time of initiation of study were processed for
sequencing.

Two samples (case7.blood and case12.blood) were removed in TCR-seq analysis and one sample (case7.blood) was removed in BCR-seq
analysis, because almost no cells in these samples were retained after quality control.

Due to limited cell number from patients sample, there was no replication of scRNA-seq experiment. Instead, we validated scRNA-seq results
were validated by multicolor IHC and cyTOF.

Randomization was not relevant to this study. Groups (case and control) were determined by clinical characteristics of donors.

Blinding was not relevant, as investigators should group the donors based on clinical characteristics.




