Supplementary Materials and Methods
Systematic Review

We performed electronic searches of PubMed, Association for Computing Machinery
(ACM) Library, Association for Information Systems eLibrary (AISeL), Institute of Electrical
and Electronics Engineers (IEEE) Library, Springer, Web of Science, Scopus, Science Direct,
and arXiv on September 15, 2021, with search terms outlined in Table S1. A manual search on
Google Scholar was also performed. Afterwards, we performed title and abstract screening in
ASReview, which is a machine learning algorithm for time-efficient and reproducible screening
of titles and abstracts.! Full-text screening was performed by two independent reviewers (MM,
JB) based on the Cochran Handbook recommendations.? Included studies were published in
peer-reviewed journals and written in English. Publications were excluded if they studied the
whole organism, other organismal tissues (e.g., bacteria, plant), non-neural cell types, or a high
static magnetic field (as experienced in a magnetic resonance imaging (MRI) scanner). We then
performed a citation search of all included publications using Web of Science.? All screening
steps were completed in pre-designed spreadsheets, and disagreements between reviewers were
adjudicated by a third reviewer (GG). One reviewer (MM) extracted study information from the
included publications (title, cell type, outcome variable category, specific outcome variable,

sample size, magnitude, frequency, total exposure time, time after exposure).

Rigor and Reproducability Analysis

Two independent reviewers (MM and GG) ranked the ARRIVE guideline categories as
‘clearly insufficient’ (0), ‘unclear if sufficient’ (1) or ‘clearly sufficient’ (2). Any disagreements

in ranking that differed by 2 were discussed until a consensus was reached; otherwise, the results



were averaged. Since our analysis was limited to in vitro studies, conditions 14-16 (“Ethical
Statement”, “Housing and Husbandry”, “Animal Care and Monitoring”) were not included in
this assessment. The maximum score was 36, indicating the highest rigor, whereas the lowest
score possible was a 0, indicating a complete lack of rigor. Individual categories (e.g.,
“Randomization”) were considered ‘sufficiently reported’ if they had an average score > 1 and a
standard deviation < 0.25, whereas ‘insufficiently reported’ represented an average score < 1 and
a standard deviation < 0.25. An ‘unclear if sufficiently reported’ was recorded if the category
score did not fall into these two categories. To test our hypothesis that articles more recently
published would have higher ARRIVE scores, SPSS Statistics for Windows (version 28.0, IBM
Corp., Armonk, NY, USA) was used to analyze the Spearman correlation between a study’s

ARRIVE score and publication year.

Mathematical Modeling

For dependent variables that are inversely correlated with their category, the sign of the
SMD value was reversed. For example, while BrdU is positively correlated with proliferation,’
p53 is inversely correlated with proliferation.* In the case of BrdU, an increase in the
experimental group compared to the control would yield a positive SMD, while for p53, this
would result in a negative SMD. As such, the sign of the p53 SMD would be flipped from
negative to positive for the purpose of compiling all metrics together. This distinction prevents
the following situation: if there is a variable that is known to be 1:1 positively correlated with the
independent variable (y = x), while another variable that is known to be 1:1 negatively correlated
with the independent variable (y = -x), upon combination, there will be no correlation (y = 0). By

reversing the negatively correlated function, we can simply track changes as related to the



expected behavior of the variable, with positive being in the direction of enhanced activity, and
negative being in the direction of attenuated activity. For articles that included multiple exposure

settings, we included each condition from that dataset as an independent input into our model.

After we ran the fits, we considered which datasets had significant a and/or b values and
completed a series of sensitivity analyses to test the robustness of these findings. We first
perturbed the a and/or b values from 10 — 200% of their original values and reconverged the
RMSE to quantify how the model was affected by changes in a and b. If the RMSE was affected
by changes in both a and b or just a, then the polynomial model was analyzed. If just b affected
the RMSE, only the linear model was analyzed. We then altered a and/or b values again
(increased 5 — 20%) to observe the effects on predicted SMD and to analyze the robustness of
our model as a function of error in our coefficients. We marked a model as robust if a 20%

change in a and/or b resulted in less than an absolute value change of 2 for the SMD.

Supplementary Results

Rigor and reproducability analysis

When looking qualitatively at factors driving our R&R results, we found that most
studies listed the sample size but did not report power analyses (n = 33 studies that did not
comply). We also found that some, but not all, procedures were randomized (n =19 not
randomized) and blinded (n = 15 not blinded). While almost every study reported the statistical
tests performed, few cited whether their datasets met the appropriate assumptions (n = 29 did not
cite assumptions). Some studies did not clearly articulate the limitations of their studies (n=27)

or the clinical translatability (n = 27). No study registered their protocols, and most studies did



not report a means for accessing the data (n = 27). With regards to declaration of interests, many
studies did not include grant funding (n = 18). Lastly, no study included descriptions of the

passage number of cells, or the age or sex of the animal from which cells were derived.
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