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Sample size

Data exclusions

Replication

The reporting summary for this article is included in the Supplementary Information. All data supporting the findings of this study are available within the article, the
Supplementary Information or in the Source data file. The data underlying all graphs and plots in the figures and supplementary information are provided within the
Source Data file. Mass spectrometry data and PCR sequencing data are included as Supplementary Data. Source data are provided as a Source data file. Any other
further information can be provided by the corresponding author upon reasonable request.

No statistical analysis was used to determine sample sizes. Sample sizes were determined as reasonable and appropriate for each experiment
based on literature and observed sample variance in each individual experiment. Individual sample bias were minimized by averaging large
sample sizes with a large number of seedlings and the use of internal controls where possible.

SEM micrographs are shown from 4 separate imaged drops (n=4) from each prepared sample condition. Each sample was imaged multiple
times over a large sample area and representative images are shown.

MS data were collected with a minimum of 6 spectra for each sample.

Zeta potentials for 3 sample preparations are shown.

AFM heights were taken from 3 separately prepared drops on the mica substrate and imaged in a minimum of 3 overall locations. A minimum
of 25 height profiles from individually discernible SWNTs were taken and used for analysis.

Raman intensities were taken as an average of 64 spectra taken over the mapped area (>200 um^2) from mitochondria isolated from 12
seedlings that were imaged in more than 3 areas per sample.

Luminescence values were taken from 6 separate experiments with 3 technical replicates with 12 individual seedlings per experiment as
shown in the graph.

Cell viability were performed similarly with 6 biological replicates.

Confocal microscopy images are shown from a minimum of 5 representative biological replicates that were imaged in multiple areas (>5) per
seedling.

Western blot analysis was performed with 5 separate experiments, with each sample containing a minimum of 60 seedlings that were used
for mitochodrial and cytosolic fraction isolation.

Genotyping PCR was performed on a minimum of 30 biological replicates and 6 to 8 representative samples are shown in Fig. 6.

Root growth quantification was performed on 10 to 12 biological replicates of individual seedling that were imaged at the displayed time
points separately. Images from 5 representative seedlings are shown in Figs. S16-19.

DNA complexation experiments were performed using 3 separately prepared samples.

Chlorophyll fluorescence experiments are shown with a minimum of 20 leaf areas across 12 seedlings on 2 plates, each measured 2 times.

Mitochondrial respiration were measured using mitochondria isolated from 12 seedlings with 3 biological replicates per sample condition.

Folic acid quantification was measured 4 times from 12 seedlings per treatment condition per replicate.

No data were excluded from analysis.

In Fig. 2, SEM micrographs are shown from 4 imaged drops for each sample condition. Polymer analysis was performed on MS data as plot in
Fig S4. Representative spectra are shown from a minimum of 10 spectra collected from each MALDI sample, which showed similar results in
each. MS data are provided in Supplementary Information. Zeta potentials are shown for three biological replicates that all showed similar
values. AFM heights were determined from 25 height profiles taken from 3 biological replicates as shown in the plot.

In Fig. 3 and S8, normalized Raman intensities were taken as the average of an 64 spectra taken. Representative Raman mapping images was
taken from isolated mitochondria from a minimum of 12 seedlings. A minimum of 3 areas were mapped containing a minimum of 500 pixels
each were shown and reflect the results shown. Confocal microscopy micrographs are shown from a minimum of 5 representative biological
replicates.

In Fig. 4, luminescence values were taken from 6 biological replicates containing 3 technical replicates per data point as shown in the graph.
Cell viability was calculated from 6 biological replicates.

In Fig. 5 and S10, confocal microscopy micrographs are shown from a minimum of 5 representative biological replicates. Western blot
quantification was performed with 5 biological replicates, each containing 60-65 seedlings per sample.

In Fig. 6, genotyping PCR was performed on 6 to 8 biological replicates as shown in the agarose gel that reflect a minimum of 30 biological




