Imprecision tool
	
	Signalling question
	Notes
	Answer

	TECHNICAL REPORTING
	1. How many technical repeats were performed per experiment?
	Intra - assay variability
	Free text

	
	2. Observer variability: Did the experiment give the same result when repeated?
	Inter-assay variability
	Free text

	
	3. Is it clear whether the technical repeat is true or a combination of technical and observer variability?
	
	Yes/ no/ not applicable/ unclear or not reported

	
	4. Did the result include a measure of variability? Or was the data presented as a scatter plot?
	EB = error bars (unclear error), SE = standard error, SEM = standard error of the mean, SD = standard deviation
CI = confidence intervals
	Free text

	
	5. Did the authors pool data between experiments? If so, was heterogeneity measured to test that pooling was appropriate? 
	(Important when using multiple patient /animal samples)
	Yes/ no/ not applicable/ unclear or not reported

	
	Overall reporting rating
	Low= no concern for bias. Unclear = insufficient data to make a judgement. High risk = there is a concern of high risk.  If 1,2 and 4 are fulfilled this can be given a low rating for this review.
	Low/ Unclear/ High

	SAMPLE SIZE
	6. Were sample sizes calculated?
	For the given experiment/effect did the authors calculate the number of repeats that would be required for significance?
	Yes/ no/ not applicable/ unclear or not reported

	
	7. How were indeterminate results, missing results, and outliers handled?
	
	Free text

	
	8. Did the study have sufficient statistical power?
	Yes: clearly meets the sample size. 
Likely: >10 repeats with inter-assay repeats. Unclear: >10 repeats, no inter-assay repeats. 
No: ≤10 technical repeats.
	Yes/ no/ unclear / likely

	
	Did the study have sufficient statistical power? Justification
	Based on questions 6-8
	Free text

	
	Overall sample size rating
	Low= no concern (or likely statistical power or Unclear statistical power plus variability reported). 
Unclear: not enough information to make judgement and no high risk for 6-8. 
High risk: there is a concern of high risk for 6-8.
	Low/ Unclear/ High

	STATISTICAL TEST
	9. Description of statistical methods and assumptions.
	P S TT = Paired student t-test; US TT = unpaired student t test; x2-test =XT; Fishers exact test = FET; others possible; 1-ANOVA = one way anova
	Free text

	
	10. Were the statistical tests appropriate?
	In this review t- tests were the predominant test (other statistical tests are possible). A paired t test is the most appropriate test for comparisons between the same cell lines or non-human models, because these are assumed to be homogeneous populations. An unpaired t test should be used for comparisons between primary cultures, human tissues or different mutants or strains, because these will be heterogeneous populations.
	Yes/ no/ not applicable/ unclear or not reported

	
	Were the statistical tests appropriate? Justification
	
	Free text

	
	11. Evidence of data dredging
	https://en.wikipedia.org/wiki/Data_dredging
	Yes/ no/ not applicable/ unclear or not reported

	
	Statistical test rating
	Low= no concern. Unclear = not enough information to make judgement. High risk = there is a concern of high risk
	Low/ Unclear/ High

	
	Other Concerns
	
	Free text



	OVERALL RATING
	Based on the judgements for the 3 domains above and any other concerns.
Low= all domains clearly reported. Unclear = Any domains are unclear, but not high risk. High risk = there is a concern of high risk
	Low/ Unclear/ High

	JUSTIFICATION 
	Text to justify final rating and any deviation from tools instructions
	Free text






Imprecision Tool Assessments
	First Author Surname and Year
	Experiment
	1.
	2.
	3.
	4.
	5.
	reporting rating
	6.
	7.
	8.
	sample size rating
	9.
	10.
	11.
	statistical test rating
	Overall rating
	justification 

	

	Zou 2018
	F3
	UNR
	UNR
	UNR
	EB
	UNR
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	High
	Unclear reporting of technical repeats and inter-assay repeats. No sample size calculation. Unclear error bars. Statistical tests are not reported.

	van Dujin 2022
























	F1
	NA
	375
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	UNR
	Unclear
	Outlier handling is not specified (relevant for F1 and F5). Correlation tests not reported (Pearson? Spearman?). Paired t tests more appropriate within cell lines. No sample size calculation. Unclear reporting of technical repeats and inter assay repeats (only “AT LEAST three” in most cases). Statistical analysis of protein expression data (panel 2C) not included in the figure. Also, the exact statistical tests used in each experiment are not consistently communicated in figure legends or within figures. Rating for F2 and F3 is based on statements in the methods section. No correction for multiple testing with anova mentioned.

	
	F2
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F3
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F4
	UNR
	A: NR
B,C,E,G,H: ≥3
D: 5
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	UNR
	Unclear
	

	
	F5
	Single cells: 2018 (B) and 258 (G)

	NA
	NA
	NA
	UNR
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	UNR
	Unclear
	

	Li 2020

	F3c
	UNR
	6
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	1-ANOVA
	Yes
	UNR
	Low
	Unclear
	1-ANOVA with Newman-Keuls appropriate. No clear report of whether n = intra or inter assay repeats. No sample size calculation.

	
	F4b,c,d

	UNR
	6
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	1-ANOVA
	Yes
	UNR
	Low
	Unclear
	1-ANOVA with Newman-Keuls appropriate. No clear report of whether n = intra or inter assay repeats. No sample size calculation.

	
	F5c
	UNR
	6
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	1-ANOVA
	Yes
	UNR
	Low
	Unclear
	1-ANOVA with Newman-Keuls appropriate. No clear report of whether n = intra or inter assay repeats. No sample size calculation.

	Barnwal 2023
	F6e
	UNR
	3
	UNR
	CI
	NA
	U
	No
	UNR
	U
	U
	1-ANOVA
	Yes
	UNR
	Low
	Unclear
	Tukey’s test was used to correct for multiple testing. Each experiment was performed with n = 3 but intra or inter assay repeats are not specified. No sample size calculation. 

	Bauer 2021
	F2
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-ANOVA
	Yes
	UNR
	Low
	Unclear
	Post hoc Scheffe test to correct for multiple testing. Unclear reporting of technical and inter assay repeats. No sample size calculation.

	
	F6
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-ANOVA
	Yes
	UNR
	Low
	Unclear
	

	Sasaki 2023
	F1
	UNR
	UNR
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	TT
	yes
	UNR
	Low
	Unclear
	Unclear sample size, unclear statistical testing, no sample size calculation.

	
	F2
	UNR
	UNR
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	Representative results, sample size/replicates not specified, could just as well be n = 1
**No statistical testing

	
	F3
	UNR
	UNR
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	Representative results, sample, size/replicates not specified, could just as well be n = 1
**No statistical testing

	Vucinic 2022
	T2
	UNR
	52*
	UNR
	NA
	UNR
	U
	No
	UNR
	U
	U
	Fisher’s 
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of intra-assay variability. MITF qPCR performed in duplicate. No sample size calculation. Unclear whether pooling samples was appropriate.
Unclear reporting of the statistical test used. Unclear error bars/variation.
*Refers to number of individual patient samples

	
	F2
	UNR
	52*
	UNR
	EB
	UNR
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	
	F3
	UNR
	52*
	UNR
	EB
	UNR
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	Yokoyama 2021
	F1
	NA (a)
3 (b)
	>13
13
	UNR
	NA
	UNR
	Low
	No
	UNR
	U
	Low
	Pearson
	Yes
	UNR
	Low
	Low
	Bonferroni correction used to adjust for multiple testing. Technical replicates only reported for qPCRs. Normality testing of data used for Pearson correlation testing not reported.

	
	F2
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1&2-ANOVA
	Yes
	UNR
	Low
	Unclear
	

	
	F3
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1&2-ANOVA
	Yes
	UNR
	Low
	Unclear
	

	
	F4
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1&2-ANOVA
	Yes
	UNR
	Low
	Unclear
	

	
	F5
	UNR
	≥3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1&2-ANOVA
	Yes
	UNR
	Low
	Unclear
	

	Lo 2016
 (PhD dissertation)
	F4.1
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	U
	Unclear
	4.1: Paired or unpaired t test is not specified

	
	F4.2
	UNR
	3
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	4.2: No quantification reported. The other two replicates mentioned are not provided in an appendix.

	
	4.3
	UNR
	UNR
	UNR
	NA
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	4.3: Technical or biological replicates not reported. **Chip-seq data processing is properly reported

	
	4.4
	UNR
	UNR
	UNR
	EB
	NA
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	High
	4.4: Repeats and statistical tests are not specified despite error bars and p values present.

	
	4.5a
	NA
	278
	NA
	NA
	UNR
	Low
	No
	UNR
	Yes
	Low
	Pearson
	Yes
	UNR
	Low
	Low
	4.5a: TCGA sample data, 278 different samples. Power should be sufficient.

	
	4.5b
	UNR
	8
	NA
	NA
	UNR
	U
	No
	UNR
	No
	High
	Pearson
	Yes
	UNR
	Low
	High
	4.5b: No sample size calculation and certainly not enough statistical power.

	Chen 2022
	F1
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	U
	Unclear
	Two-tailed student’s t test. Paired or unpaired is not specified. Technical replicates not reported. 

	
	F3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	U
	Unclear
	

	
	F4
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	U
	Unclear
	

	
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	U
	Unclear
	

	Berzaghi 2017
	F2
	UNR
	UNR
	UNR
	No
	NA
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	High
	Technical and inter-assay repeats not reported for in vitro assays, only animal experiments. No quantification or statistics provided to support representative results from in vitro assays in supplementary or elsewhere. Paired or unpaired not reported for t tests.

	
	F3
	UNR
	UNR
	UNR
	No
	NA
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	High
	

	
	F5c
	UNR
	UNR
	UNR
	No
	NA
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	High
	

	
	F9
	10
	3
	UNR
	EB
	UNR
	Low
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	U
	Unclear
	

	
	F10
	UNR
	UNR
	UNR
	No
	NA
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	High
	

	Zingg 2017
	F2d

	5-8
	3
	UNR
	NA
	NA
	Low
	No
	UNR
	U
	U
	ANOVA, F-LSD
	Yes
	UNR
	Low
	Low
	Adjustments for multiple comparisons are not reported.
No sample size calculation.

	
	F4g
	5
	1
	Yes
	SEM
	UNR
	Low
	No
	UNR
	U
	U
	ANOVA, F-LSD
	Yes
	UNR
	Low
	Low
	

	Zhang 2021
	F2
	UNR
	UNR
	UNR
	EB
	NA
	High
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	High
	No reporting of repeats nor which statistical tests were used in this specific experiment. 

	Flores-Guzmán 2020
	F2 & SF1
	12-17
	UNR
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	Unclear
	Unclear reporting of repeats. Quantifications in supplementary. Statistical tests not specified. 

	Terzuoli 2019
	F2
	UNR
	UNR
	UNR
	EB
	NA
	High
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	Error bars reported as either SEM or SD in methods. But not specified in figure legend which is which in individual experiments. Similarly, state the use of t tests and 2-way anova with Bonferroni correction but don’t specify which is used for each experiment. Unclear or no reporting of repeats.  
**No statistical analysis

	
	F3
	UNR
	UNR
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	
	F4d
	UNR
	UNR
	UNR
	NA
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	High
	

	
	F6a
	UNR
	UNR
	NA
	EB
	NA
	High
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	High
	High
	

	
	S5f
	UNR
	UNR
	UNR
	UNR
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	High
	

	
	ST4
	UNR
	7
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	

	Furuta 2014
	F4
	UNR
	3
	UNR
	NR
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	No reporting of technical replicates. Very low sample sizes in S3 and S4 to imply effects and associations. The reported statistical analysis is an unspecified t test, but the correlation implied in F5a is not described further.
**No statistical analysis

	
	F5a
	UNR
	3
	UNR
	NR
	NA
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	
	S3
	UNR
	1
	NA
	NR
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	High
	

	
	S4
	UNR
	3
	UNR
	NR
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	

	Chhabra 2018
	F5
	4-5
	≥3
	Yes
	SEM
	NA
	Low
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Low
	4-5 different melanoblast populations on the same blot, reported to be repeated at least 3 times. Different populations imply a mix of technical and biological replicates. The t test is not completely described. No sample size calculation.
Technical replicates not reported in F6. qPCR not described in methods.

	
	F6
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	TT, 1-ANOVA
	Yes
	UNR
	Low
	Unclear
	

	Gowrishankar 2015
	F2
	UNR
	2-3
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	Unclear
	Statistical tests are not described, and testing is done with n = 2. Unclear reporting of variance estimates and technical replicates. F3 reports a p value but there is no indication of it in the figure.
Additional inter-assay repeats that are represented in the paper are not included in the supporting information.
**No statistical testing
***4 different cell lines but no reports of inter-assay repeats.

	
	F3
	UNR
	2-3
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	Unclear
	

	
	F4
	UNR
	2-3
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	

	
	F5
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	High
	Unclear
	

	
	F6
	UNR
	2-3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	

	
	S1
	4***
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	Unclear
	

	Tong 2022
	F3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of technical replicates. The methods section describes each experiment being repeated at least twice and performed with at least two different cell lines. Unclear whether intra-assay variance was estimated. Whether the tests were paired or unpaired is not specified.
In F4, n = 2 for FC and IF
In vivo experiment likely to lack statistical power

	
	F4
	UNR
	2-3
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	
	F5
	UNR
	4-5
	UNR
	SD
	UNR
	U
	No
	UNR
	No
	High
	TT
	Yes
	UNR
	Low
	High
	

	Liu 2023
	F3
	UNR
	3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT or 1-anova or 2-anova
	Yes
	UNR
	Low
	Unclear
	*n = 3 for qPCRs and ChIP but repeats for WBs are not reported. Unclear reporting of all statistical tests. Protein data is never quantified nor assessed statistically.
WBs might just as well be n = 1 with this reporting

	
	F5
	UNR
	3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	
	F6
	UNR
	3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	Liu 2021
	F3
	UNR
	3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT or 1-anova or 2-anova
	Yes
	UNR
	Low
	Unclear
	*n = 3 for qPCRs but repeats for WBs are not reported. Unclear reporting of all statistical tests, that is, when used. Protein data is never quantified nor assessed statistically.
**No statistical testing
WBs might just as well be n = 1 with this reporting

	
	F4
	UNR
	3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	
	F7c
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	
	S8
	UNR
	3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	
	S10
	UNR
	UNR
	UNR
	NA
	NA
	High
	No
	UNR
	U
	U
	
	NA
	NA
	**
	High
	

	
	S12
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	
	Yes
	UNR
	Low
	Unclear
	

	Alavi 2018
	F1c
	UNR
	39
	UNR
	NA
	NA
	U
	No
	UNR
	Likely
	Low
	Spearman*
	Yes
	UNR
	Low
	Unclear
	*P values are not reported
**TCGA samples
Technical replicates for the flow cytometry assays not reported.

	
	F1d
	UNR
	472**
	UNR
	NA
	NA
	Low
	No
	UNR
	Likely
	Low
	Spearman*
	Yes
	UNR
	Low
	Low
	

	
	F3c
	UNR
	39
	UNR
	NA
	NA
	U
	No
	UNR
	Likely
	Low
	Spearman*
	Yes
	UNR
	Low
	Unclear
	

	Li 2022
	F1
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	1-anova
TT
	UNR
	UNR
	U
	Unclear
	Whether the t tests are paired or unpaired is not specified. Unclear reporting of technical replicates.
Tukey test used to adjust for multiple comparisons. Very low sample size in mouse experiments that provided samples or F7c.

	
	F3
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	F7c
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	No
	High
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	de Azevedo 2020
	F6f & g
	UNR
	3
	UNR
	NR
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	**
	High
	Western blots reported as representations of biological triplicates, but w/o quantification. The other replicates are not displayed nor provided in supplementary.
**No statistical testing

	Li 2023
	F4
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of replicates, sample sizes in mouse experiments providing samples in F6 is very low.

	
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	F6
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	Jiang 2013
	F1
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	Unclear reporting of statistical tests and technical replicates.

	
	F3
	UNR
	2-3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	
	F4
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Unclear
	

	Yu 2022
	F3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of technical replicates but otherwise fine reporting. Sample sizes not calculated.

	
	F4i
	UNR
	5
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	Nguyen 2019
	F2
	NA*
	176
	UNR
	SD
	NA
	Low
	No
	UNR
	U
	U
	Chi; TT
	Yes
	UNR
	Low
	Low
	Unclear reporting of technical replicates.
*TCGA-SKCM samples
**Probably a typo/missing word for the number of independent experiments.

	
	F3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	
	F4
	UNR
	UNR**
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	
	F6
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	Wang 2019
	F1
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	No reporting of technical replicates nor inter-assay repeats. Sample size only reported for mouse experiments. Apart from Pearson correlation, statistical tests are not described. No sample size calculation.
*More than 5 points in panel B, does not match the reported sample sizes.
**Pearson correlation on an RNAseq dataset in panel C: Low risk.

	
	F2
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	F3
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	F4
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	F5
	UNR
	UNR
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	F6
	UNR
	UNR
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	F7
	UNR
	5*
	UNR
	EB
	NA
	U
	No
	UNR
	Likely
	low
	NR
	UNR
	UNR
	U
	Unclear
	

	
	S1
	UNR
	UNR
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	S4
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR
	UNR
	UNR
	U
	Unclear
	

	
	S5
	UNR
	NR**
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NR**
	UNR
	UNR
	U
	Unclear
	

	
	S6
	UNR
	7
	UNR
	EB
	NA
	U
	No
	UNR
	Likely
	low
	NR
	UNR
	UNR
	U
	Unclear
	

	Kim 2018
	F1
	UNR
	3*
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	*Replicates reported specifically for qPCR but not for flow cytometry experiments in F1.
No replicates reported and results seem presented as n = 1 in F2.
**Again, replicates only reported for certain F3 panels (C, E & F).
***RNA seq dataset GSE65815
Unclear reporting of correlation tests. 
No statistical testing in S1
****Replicates only reported for kill curve assays in S3. No statistical testing in S3 either. 
No replicates reported and results seem presented as n = 1 in S4.

	
	F2
	UNR
	NR
	UNR
	No
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	NA
	High
	High
	

	
	F3
	UNR
	2-4**
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F6***
	NA
	60-472
	UNR 
	SEM
	UNR
	U
	No
	UNR
	Likely
	Low
	M U; Fishers
	Yes
	UNR
	Low
	Low
	

	
	S1
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	U
	Unclear
	

	
	S3
	UNR
	2-3****
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	U
	Unclear
	

	
	S4
	UNR
	NR
	UNR
	NA
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	UNR
	High
	High
	

	Casey 2016
	F2a
	3
	3
	UNR
	SEM
	NA
	Low
	No
	UNR
	U
	U
	UNR
	UNR
	UNR
	U
	Low
	Replicates and variance are properly reported. Unclear reporting of statistical analysis.

	Sævarsson 2024
	F2
	UNR
	3
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	NA
	Unclear
	*For qPCRs only
Tukey test used to adjust for multiple testing
**No statistical testing

	
	F4
	3*
	3-5
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	F5
	3
	3-6
	UNR
	SD
	NA
	Low
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Low
	

	
	F6
	3*
	4-5
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	F7
	3*
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	F8
	3*
	4-5
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	F9
	NA
	45
	UNR
	No
	UNR
	U
	No
	UNR
	U
	U
	M U; Spearman
	Yes
	UNR
	Low
	Unclear
	

	
	S3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova
	Yes
	UNR
	Low
	Unclear
	

	
	S4
	3
	1
	UNR
	SD
	NA
	Low
	No
	UNR
	No
	High
	NA
	NA
	UNR
	**
	High
	

	Studies mostly or solely based on RNA-seq or methylation data

	Subhadarshini 2023
	F5
	UNR
	UNR
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	PS TT
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of all replicates and variance for in vitro experiments.
The authors utilize multiple publicly available RNA-seq datasets to test their hypothesis. The statistical tests that are applied are properly reported as well as each respective dataset the analysis was performed on, whereas sample sizes are not reported. 

	Conway 2022
	F3, F4
	UNR
	89*
466**
	NA
	EB
	UNR
	U
	No
	UNR
	U
	U
	Pearson
***
	Yes
	UNR
	Low
	Unclear
	*Number of primary melanoma samples used in this study
**Number of TCGA sample data used in this study
***MethylRRA computes an adjusted P-value on the basis of ordered statistics of the CpG level P-values mapping to the gene

	Ahn 2021
	F1
	UNR
	7-10
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	*From methods regarding statistical description: “Following filtering of genes with low counts (lower than 1 in at least seven samples), the TMM method was used to normalise for sequencing depth and RNA composition bias using the edgeR package [18]. Differential expression analysis was performed using edgeR quasi-likelihood method [28]. A False Discovery Rate (FDR) adjusted p value threshold of 0.05 was used to call significant genes.”
**Multiple publicly available RNA-seq datasets
***Panel F2c
****No statistical testing reported

	
	F2
	UNR
	7-10
13-63**
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	Pearson***
	Yes
	UNR
	Low*
	Unclear
	

	
	F3
	UNR
	UNR
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	

	
	F4
	UNR
	UNR
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	

	
	F5
	UNR
	5
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	

	
	S1
	UNR
	7-10
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	Pearson
	Yes
	UNR
	Low*
	Unclear
	

	
	S2
	UNR
	7-10
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	

	
	S4
	UNR
	UNR
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	

	
	S5
	UNR
	7-10
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	Low*
	Unclear
	

	
	S6
	UNR
	4
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	****
	Unclear
	

	Papers from the STAT3 specific search

	Chen 2019
	F2b
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	*
	Unclear
	Unclear reporting of technical and biological replicates for WBs and FACS. Data regarding biological replicates is not seen in supplementary. Might just as well be n = 1 but nothing is clearly reported.
*No statistical testing

	
	F4b
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	*
	Unclear
	

	Garcia-Diaz 2017
	F1
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	*
	Unclear
	Unclear reporting of technical and biological replicates.
*No statistical analysis
**TCGA data and 5 patient biopsies. Not high risk.

	
	F2
	UNR
	UNR
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	*
	Unclear
	

	
	F3
	UNR
	UNR
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F6
	UNR
	UNR**
	UNR
	NA
	UNR
	U
	No
	UNR
	U
	U
	Pearson
	Yes
	UNR
	Low
	Unclear
	

	Guo 2020
	F3
	UNR
	≥3*
	UNR
	SEM
	UNR
	U
	No
	UNR
	U
	U
	TT
Linear regression
	Yes
	UNR
	UNR
	Unclear
	*TCGA data also presented in this figure, sample sizes are not reported.
WB quantifications are not presented, neither are the other implied replicates (not in the paper nor the supplementary). Panel F3E based on 11 patients. Overall unclear reporting of sample sizes and replicates.


	
	F5
	UNR
	3
	UNR
	SEM
	UNR
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	
	F6
	UNR
	3
	UNR
	SEM
	UNR
	U
	No
	UNR
	U
	U
	TT
	Yes
	UNR
	Low
	Unclear
	

	Li 2022 (STAT3)
	F2j, k
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of technical replicates.
Other WB replicates that are represented in figures are not reported in supplementary.

	
	F5b
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F7a
	UNR
	3
	UNR
	SEM
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	Li 2020 (STAT3)
	F1a
	UNR
	UNR
	NA
	NA
	NA
	High
	No
	UNR
	U
	U
	NA
	NA
	NA
	*
	High
	No supplementary information.
Unclear reporting of technical replicates.
A single IHC staining experiment used to imply high correlation. Not optimal.
WBs and IP experiments reported to be in triplicate. Whether that included inter-assay repeats or technical repeats, or a mix of technical and biological replicates is unclear. Other replicates are not reported.
*No statistical testing
**Repeats not reported for IF

	
	F3
	UNR
	3
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	PS TT
	Yes
	UNR
	Low
	Unclear
	

	
	F4
	UNR
	3**
	UNR
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	UNR
	*
	Unclear
	

	
	F5
	UNR
	3
	UNR
	EB
	NA
	U
	No
	UNR
	U
	U
	PS TT
	Yes
	UNR
	Low
	Unclear
	

	Liu 2023 (STAT3)
	F5
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
1- or 2-anova
	Yes
	UNR
	Low
	Unclear
	Other figures in this paper contain results from bulk tumour and one single cell RNA-seq experiment which provides limited insights.
Unclear reporting of technical replicates. Statistical tests are appropriate and properly described in methods section, but it’s not mentioned which test is used for each individual experiment.
Wb replicates are not presented anywhere. The supplementary only contains the same wbs as the main figures of the paper.

	
	F6
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
1- or 2-anova
	Yes
	UNR
	Low
	Unclear
	

	Lienlaf 2016
	F2
	UNR
	2-3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	*qPCRs were done in triplicate, rest only twice according to the methods section. Otherwise, unclear reporting of technical replicates.
Low sample sizes in mouse experiments, no sample size calculation and no effect size reported.
**No statistical testing

	
	F3
	UNR
	2-3*
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	
	F4
	UNR
	2
	UNR
	NA
	NA
	U
	No 
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	

	
	F5
	UNR
	2
	UNR
	NA
	NA
	U
	No 
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	

	
	F6
	UNR
	3-4
	UNR
	EB
	NA
	U
	No
	UNR
	No
	High
	Na
	NA
	NA
	**
	Unclear
	

	
	S1
	UNR
	2
	UNR
	NA
	NA
	U
	No 
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	

	
	S2
	UNR
	2
	UNR
	NA
	NA
	U
	No 
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	

	
	S3
	UNR
	2
	UNR
	NA
	NA
	U
	No 
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	

	Pan 2022
	F3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	Unclear reporting of technical replicates and additional wbs are not provided in supplementary in addition to the representative result.

	
	F4
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT
	Yes
	UNR
	Low
	Unclear
	

	Song 2023
	F2
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	US TT or 1-anova*
	Yes
	UNR
	U
	Unclear
	*These methods are appropriate, but it is unclear which is used in each experiment.

	Wang 2018
	F3
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	S TT*
	Yes
	UNR
	Low
	Unclear
	*Two-tailed, paired or unpaired is not reported.
**No statistical testing. Representative results only. The rest of the replicates are not in the supplementary.

	
	F4
	UNR
	3
	NA
	NA
	NA
	U
	No
	UNR
	U
	U
	NA
	NA
	NA
	**
	Unclear
	

	
	F6
	UNR
	8
	UNR
	SD
	NA
	U
	No
	UNR
	Likely
	
	S TT*
	Yes
	UNR
	Low
	Unclear
	

	Papers identified and added during manuscript drafting in 2025 – published after the searches were conducted

	Martinkova 2024
	F2d
	UNR
	2
	NA
	UNR
	NA
	U
	No
	UNR
	U
	U
	NA*
	NA*
	NA
	U
	Unclear
	*No statistical testing – WBs not quantified for statistical analysis in any case. The results are however quite clear and don’t warrant a high risk assessment, but repeats are lacking.

	Zeng 2025
	F3d,f
	UNR
	3
	NA
	SEM
	NA
	U
	No
	UNR
	U
	U
	NR
	NR
	UNR
	U
	Unclear
	Statistical tests not reported and thus can’t be evaluated. Inter-assay replicates and variation reported but not shown anywhere – no supplementary information.

	Wirbel 2025
	F1
	UNR
	3
	NA
	SEM
	NA
	Low
	No
	UNR
	U
	U
	S TT
	Yes
	UNR
	Low
	Low
	Unpaired two-tailed Students t test used for statistical testing.
Technical repeats not reported but inter-assay repeats well documented. Results are quantified and displayed with variation along with representative images.

	
	F2
	UNR
	2-5
	NA
	SEM
	NA
	Low
	No
	UNR
	U
	U
	S TT
	Yes
	UNR
	Low
	Low
	

	Wang 2024
	F3
	UNR
	3
	NA
	SD
	NA
	U
	No
	UNR
	U
	U
	1-anova w. Tukeys test
	Yes
	UNR 
	Low
	Unclear
	Technical replicates not reported. Variance is only provided for qPCR results. Representative WB results displayed with no quantification nor variance provided. Three inter-assay repeats reported for each experiment, but additional replicates behind representative results are not provided anywhere for the reader.

	Previously unavailable record obtained in full text – identified in main search

	Zhu 2018
	
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	U
	U
	2-tailed U TT
	Yes
	UNR
	Low
	Unclear
	Technical replicates not reported. Variation only presented for qPCR and CHiP data but not for protein level data (WBs for NRF2 and FC data for PD-L1). Protein data not collectively quantified and statistically tested.

	New additions from the updating search performed in February 2026

	Bhattacharyya 2024
	F6
	UNR
	6-9
	UNR
	SD
	NA
	U
	No
	UNR
	Likely*
	U
	2-tailed U TT
	Yes
	UNR
	Low
	Unclear
	Technical replicates not reported. Otherwise, a robust study. However, a t test is the only statistical test that is used, and it is claimed that corrections for unequal variance was performed but not specified how. Also, it is obvious that multiple testing is being performed, but there is no mention of a method to correct for multiple testing; that should still be done even though a t test only compares two groups at time.
*Same experiments appear repeated independently in a step wise fashion. So, the results have been verified more often than each figure may indicate.

	Cerioli 2025
	F5e
F5f
	UNR
	≥3*
	UNR
	NA*
	NA
	High
	No
	UNR
	UNR
	U
	Spearman, paired TT**
	Yes
	UNR
	UNR
	High
	Technical repeats not reported.
*Stated under statistical methods that each experiment was conducted at least three times. It is unclear in F5e what the different dots represent (different cell lines? Repeats with the same cell line etc?). **Similarly, F5f is supposed to depict genes whose expression is significantly affected by ESO-NP treatment, but that plot has no measure of variance nor an indicator of inter-assay repeats. F6 only shows a single experiment, the other alleged replicates are nowhere to be found in the paper nor in the supplementary.
***No statistical testing, n = 1

	
	F6
	UNR
	≥3*
	UNR
	NA
	NA
	High
	No
	UNR
	UNR
	U
	NA***
	NA
	NA
	High
	High
	

	Chen 2025 (DIOS)
	
	UNR
	3
	UNR
	SD
	Na
	U
	No
	UNR
	UNR
	U
	TT; one-way ANOVA with Dunnets test
	Yes
	UNR
	Low
	Unclear
	Technical repeats not reported. There is similarly no formal report of interassay repeats but they can be discerned from the figures (unless those are technical)… unclear.
This goes for all relevant experiments/figures in this paper, as they are all consistently laid out and described in their figure legends.

	Chen 2025 (CCNB1)
	F6
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	UNR
	U
	Two-tailed U TT
	Yes
	UNR
	Low
	Unclear
	Technical repeats not reported. WB replicates not displayed in the paper not supplementary, despite claims of n = 3.

	Li 2024
	F5
	UNR
	UNR
	UNR
	NA
	NA
	High
	No
	UNR
	UNR
	U
	NA
	NA
	NA
	High
	High
	Single replicates from two experiments, one where MIIP is overexpressed and one where it is knocked down. Methods section reports that all experiments were performed at least three times but then, the other WB replicates are not in the paper nor in the supplementary.
No statistical testing performed, nor quantification of WBs in general.

	Sun 2024
	
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	UNR
	U
	TT; one-way ANOVA*
	Yes
	UNR
	U
	Unclear
	Technical repeats not reported
*No mention of how/if they corrected for multiple testing

	Zhang 2025
	
	UNR
	3
	UNR
	SD
	NA
	U
	No
	UNR
	UNR
	U
	U TT
	Yes
	UNR
	Low
	Unclear
	Technical repeats not reported. Unclear reporting of statistical analysis in figure legends.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UNR= unclear or not reported; NR = not reported; U = unclear; L = likely; PS TT = Paired student t-test; US TT = unpaired student t test; x2-test =XT; Fishers exact test = FET; TT = t test or student’s t test.



