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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.

Data
Policy information about availability of data

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

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

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.

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

Relevant code for reproducing figures and the main results have been made available on GitHub.

Relevant data will be made available upon reasonable request, per the guidelines from our clinical-trial protocol which allow us to share de-identified data with
researchers at other institutions but precludes us from making all of the data publicly available. Requests for relevant data can be made to Dr. Edward Chang
(edward.chang@ucsf.edu). Responses can be expected within 3 weeks. Any provided data should be kept confidential and should not be shared with others unless
approval to do so is obtained from Dr. Chang.

Source data to re-create the manuscript figures (including accuracies, statistical values, and cross-validation accuracies) are publicly provided with this publication.

The single participant in the study is a male. Sex and gender effects were not researched in this study.

The single participant in the study is a male of age 36 at the start of the study with severe spastic quadriparesis and anarthria
caused by brainstem stroke.

Participants with motor impairments secondary to neurological disorders were recruited from clinics specializing in the
treatment of stroke, ALS, and general neurological disorders, at UCSF and the San Francisco VA Medical Center.

Prior to enrollment into the study, an informal phone interview to schedule an office-based evaluation takes place, followed
by three outpatient screening visits. During the first outpatient visit, we describe the trial in detail and answer all questions.
Should the participant choose to continue, we schedule another visit to conduct a physical exam and to perform screening to
determine eligibility. An MRI and CT of the brain is obtained for future surgical planning and to determine further eligibility.
Additionally, an ECG and chest X-ray are also obtained. We schedule a third follow-up visit to review this data and answer
remaining questions prior to enrollment in the trial.

To meet the eligibility criteria for enrollment in our trial, participants must fit specific clinical characteristics (see attached
clinical protocol for full eligibility criteria). Therefore, we do not expect any noteworthy self-selection bias in this study or
other studies that are part of this clinical trial, as participants who volunteer to participate will not differ from non-volunteers
in any relevant clinical characteristics.

The study protocol was approved by the FDA, UCSF IRB, and the NIH.

Sample sizes for tests were determined by the amount of available data with the participant. The amount of data collected with the
participant was dependent on our estimation of how much data (e.g. how many trials of the tasks) would be required to reasonably estimate
the measurements of interest and perform statistical comparisons.

Some sentence-spelling trials were excluded from the primary performance analyses if the participant reported making a mistake or, in the
conversational condition of the sentence-spelling task, an intended word that the participant was attempting to spell was outside of the
1,152-word vocabulary. These data exclusions are described in more detail in the Methods section. We established these exclusion criteria




