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Sample size was chosen based on a standard power calculation required to have 90% confidence in detecting a >10 fold signal modulation (B =
0.9; standard dev 50% baseline signal; type 1 error rate 0.05). This yielded 4 biological replicates/sample. For brain injection experiments, an
additional 2-4 mice were added for brain injection experiments, as stereotactic brain injections in our hands have an inherent mortality rate of
~25%. Additional replicates were used for in vitro experiments when feasible to increase sensitivity of changes to <10 fold signal modulation.

No data were excluded.

Each in vitro experiment was replicated at least twice successfully. Animal experiments were not replicated, but results were concordant.
Human studies were not replicated. Efforts to replicate data are described in the manuscript.

For grouping patients for KM analysis of patients with high hypoxia signature CTCs versus low hypoxia signature CTCs: For each of the patients
in the two datasets (GEO GSE144494 and GEO GSE144495) we computed the mean log10(RPM + 1) value of the genes in the hypoxia
signature and averaged those means across all the CTCs from that patient. For each dataset we classified those averages as high or low using
Otsu’s method [Nobuyuki Otsu (1979). "A threshold selection method from gray-level histograms". IEEE Trans. Sys. Man. Cyber. 9 (1): 62–66.
doi:10.1109/TSMC.1979.4310076].

For covariate analysis: To assess breast cancer subtype effect on correlation of CTC hypoxia with overall survival, multivariate Cox proportional
hazards modeling was conducted for overall survival after brain metastasis diagnosis by ER, PR, and HER2 status together with Hallmark
Hypoxia, Transcription Factor Targets HIF1_Q3, or Transcription Factor Targets HIF1_Q5 geneset expression levels. Results are presented in
Supplemental Figure 16.

No randomization was needed for grouping of mice into experimental groups, as all mice used were female NSG mice, at ~6 weeks of age at
experiment initiation.

Patient blinding was not relevant to the study, as patients were assigned to groups based on level of hypoxic signaling in CTCs.

Blinding was not relevant to other experiments in this study, as analysis required knowledge of which group each sample belonged to.
However, there was no knowledge of sample characteristics by the research staff who performed RNA-sequencing library preparation.
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