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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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Ethics oversight

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

Field-specific reporting
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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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

All requests for raw and analyzed data will be reviewed by the Mayo Clinic (MC) Institutional Review Board (IRB). Patient-related data not included in the manuscript
were generated as part of a clinical trial and are subject to patient confidentiality. Any data and materials (e.g., tissue samples or imaging data) that can be shared
will need approval from the MC IRB and a material transfer agreement in place; this process requires an avarage of six months. All data shared will be de-identified
and will be available for one year after access is granted. Any requests for clinical data should be addressed to the corresponding author Evanthia Galanis
(galanis.evanthia@mayo.edu). The remaining data are available within the Article, Supplementary Information or Source Data file. Source data are provided with
this paper.

This study was made available to all eligible patients regardless of sex or gender. No subgroup analyses were done by gender
due to small sample size. Out of 22 evaluable patients, 11 were male and 11 were female.

This study will be available to all eligible patients, regardless of gender, race or ethnic group. There is no information
currently available regarding differential agent effects in subjects defined by race or ethnicity. The planned analyses will, as
always, look for differences in treatment effect based on racial groupings. To predict the characteristics of patients likely to
enroll in this trial we have reviewed the Mayo registration classified by race. This revealed that roughly 3% of patients
registered into cancer trials during the past five years could be classified as minorities. This would suggest that only one or
two patients in the study sample are expected to be classified as minorities. This precludes the possibility of a separate
subset analysis beyond simple inspection of results for the one or two minority patients.

The study population is adults 18 and older with recurrent glioblastoma.

Study candidates were identified by treating physicians at Mayo Clinic in Rochester, MN.

Mayo Clinic (MC) Institutional Review Board (IRB) provided ethics oversight for this trial.

This phase I/II trial enrolled patients to two treatment regimens in a standard 3+3 cohort design, with additional patients enrolled in a
maximum tolerated dose (MTD) expansion cohort. Accrual in Group A occurred until the MTD of MV-CEA was determined following single
dose administration. Subsequently, patients were enrolled in Group B for further evaluation of the MTD and to further study toxicity and
correlative endpoints. In total, 23 patients were enrolled: 10 patients (9 evaluable) in Group A and 13 patients in Group B. Patients were
assigned to Group A or Group B sequentially; these study arms were not open to accrual simultaneously.

As was pre-specified in the study protocol, evaluable patients were those who gave their informed consent and received MV-CEA treatment.
One patient in Group A was excluded due to not receiving study treatment.

Despite the fact that all patients were immune to the virus per study design and FDA mandate in order to increase safety, systemic pre-
existing immunity did not block replication in the tumor, following intratumoral administration.

The primary goal of this study was determination of maximum tolerated dose of study drug and therefore patients were not randomized.

This phase I/II study had a non-randomized design and was focused on safety thus blinding was not used.




