


2

nature
portfolio

|
rep

orting
sum

m
ary

April2023
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Replication
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reported in this article, after deidentification, will be shared upon request after publication and ending 36 months following article publication to researchers who
provide a methologically sound proposal. Proposals should be directed to the corresponding author, Jiang Cao. All remaining data can be found in the Article,
Supplementary, and Source Data files. Source data are provided with this paper.

Sex and gender were not considered in the study design. Sex/gender analysis carried out are described in the protocol.

Race, ethnicity, or other socially relevant groupings were not considered in the study design.

To be eligible for participation in this study, patients had to be: 1) Less than 70 years old; 2) Meet the diagnostic criteria for
R/R MM defined by the International Myeloma Working Group (IMWG) ; 3) Patients had experienced relapse or were
refractory to at least 2 prior lines of therapy, including a proteasome inhibitor and an immunomodulatory drug; and 4)
Patients had measurable disease and adequate performance status and organ function, with an Eastern Cooperative
Oncology Group (ECOG) score  2. Positive BCMA expression on MM cells was required to be confirmed by flow cytometry
regardless of whether CD19 was expressed, but no pre-specified level of expression was required. Female patients had to be
human chorionic gonadotropin-negative, with no plans for pregnancy within 6 months of treatment. Patients with mental or
psychological illnesses, severe allergies, or a history of severe allergies (especially those who were allergic to interleukin
[IL]-2) were excluded. Detailed inclusion and exclusion criteria are provided in the supplementary information. The median
age of patients was 57 years (range 31-70), and the median time fromMM diagnosis to CAR T cell infusion was 29.5 months
(range 4-162). A total of 46 patients (96%) had stage II or III disease, 7 patients (14%) had extramedullary disease, and 34
patients (68%) had high-risk cytogenetic profiles, defined by the presence of del(17p), t(4;14), or t(14;16). Patients had a
median of 4 lines (range, 2 to 11) of therapy before enrolment. Among them, 20 patients (40%) had previously received auto-
HSCT, and 5 patients (10%) had received prior BCMA, CD19 or GPRC5D-targeted CAR T cell treatment.

Healthy participants were recruited through public recruitment advertisement which was approved by the Affiliated Hospital
of Xuzhou Medical University. Fresh PBMCs from healthy donors were provided by the Affiliated Hospital of Xuzhou Medical
University. The recruitments of healthy human blood donors were approved by the Clinical Research Ethics Committee of the
Affiliated Hospital of Xuzhou Medical University. All the participants signed the Informed Consent Form.All patients who are
receiving BC19 CAR T cell therapies are seen in the cell therapy service at the institution. All eligible patients were
approached for the study by treating investigators. Once consented, patients underwent screening evaluations as specified in
the protocols. Participants were recruited by the investigators pursuant to lRB approved methods to reduce the possibility of
biased recruiting.

The clinical trial (ChiCTR2000033567) was approved by the The Medical Ethics Committee of the Affiliated Hospital of Xuzhou
Medical University, the name of the Medical Ethics is "The Medical Ethics Committee of the Affiliated Hospital of Xuzhou
Medical University" . All patients enrolled and treated in this trial signed written informed consents before participation. All
clinical investigations were conducted according to the Declaration of Helsinki principles.

From June 2020 to February 2022, 64 patients with R/R MMwere screened for eligibility, and 54 patients were initially enrolled and
underwent leukapheresis. The manufacturing of BC19 CAR T cells was successful for 100% of patients. Four patients discontinued treatment
due to rapid disease progression prior to infusion (Supplementary Fig. 2). Fifty patients finally received BC19 CAR T cell infusions, and the
patients’ baseline characteristics are listed in Table 1. No statistical methods were used to pre-determine sample size. The number of samples
is determined based on previous clinical research experience and actual collection conditions, and can also meet statistical requirements.

No patient data from the enrolled patients are excluded from the study report.

Sample sizes of patients in each figures and tables are noted to indicate the degree of replication in the results.

lt is a single arm study.

lt is an open-lable study.
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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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Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research
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Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Biotinylated protein L (Acro Biosystems, Cat: RPL-P814R, Lot: BL11R-76EF1-GY,1:400 dilution) and APC--conjugated Streptavidin
(Biolegend, Cat: 405207, Lot: B388667, 1:100 dilution). PE-labeled anti-CD45RA (Biolegend, Clone: HI100, Cat: 304107, Lot: B378521,
1:100 dilution) and PE-Cy7-labeled anti-CD62L (Biolegend, Clone: DREG-56, Cat: 304821, Lot: B373156, 1:100 dilution); CellTracker
Deep Red (Thermo Fisher Scientific, Cat: C34565, Lot: 1987253, CTDR, 1:40000 dilution).

All antibodies used in this study are commercially available. Antibody validations were performed by the suppliers and the

information is provided on the website and product information datasheets. The certificate of analysis (CoA) was provided for the

quality assurance of each antibody lot

Human B cell precursor leukemia cell line Nalm6, human myeloma cell line U266 and human ovarian cancer cell line SKOV3
are obtained from ATCC and cultured according to standard protocols. Nalm6 or U266 cells stably expressing luciferase
(Nalm6-luc or U266-luc) and SKOV3 cells stably expressing CD19 (SKOV3-CD19) or BCMA (SKOV3-BCMA) were constructed in
our lab.

All cell lines’ authenticity was confirmed through STR (Short Tandem Repeat) profiling, and routine mycoplasma testing was
performed using a mycoplasma detection kit.

All cell lines used tested negative for mycoplasma contamination.

No commonly misidentified cell lines from the lCLAC Register were used in the study.

For establishing MM xenograft mouse models, 6- to 8-week-old male NCG (NOD/ShiLtJGpt-Prkdcem26Cd52Il2rgem26Cd22/Gpt) mice
were purchased from GemPharmatech Co., Ltd with a production license number SCXK (Su) 2023-0009. The mice were maintained in
a specific pathogen-free (SPF) environment, in accordance with the requirements of the Ethics Committee for Experimental Animals
of Xuzhou Medical University. They were subjected to a 12-hour light-dark cycle, provided ad libitum access to food and water, and
allowed to acclimate for one week.

Wild animals are not used in this study.

The study doesn't focus on sex differences.

The study did not involve samples collected from the field.

This study was approved by the Ethics Committee for Experimental Animals of Xuzhou Medical University (Number: XYFY2020-
KL062-01). The mice were maintained in a specific pathogen-free (SPF) environment, in accordance with the requirements of the
Ethics Committee for Experimental Animals of Xuzhou Medical University.




