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For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
n/a | Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

E A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

E The statistical test(s) used AND whether they are cne- or two-sided
Only common tests should be described solely by name; describe more complex technigues in the Methods section.

A description of all covariates tested
A description of any assumpticns or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable,
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For Bayesian analysis, information on the choice of priars and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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Software and code

Policy information about availability of computer code

Data collection  No software and code were used to collect data. All phylogenomic data matrices were downloaded from the online repositories given in 15
published studies {Supplementary Table 1) by Xing-Xing Shen.

Data analysis Maximum likelihood phylogenetic trees were inferred by IQ-TREE multi-thread version 1.6.8 and RAXML-NG multi-thread version 0.9.0. Tree
topology comparisons were conducted using RAXML version 8,2.3. The coalescent-based species trees were inferred with ASTRAL version
5.6.3. Simulated DNA sequence alignments were generated using the Seg-Gen version 1.3.2. All phylogenetic tees were visualized by the R
package ggtree v1.10.5. Branch distance between two inferred species trees was computed by the branch score distance of Kuhner and
Felsenstein with the R packages ape version 5.3 and phangorn version 2.5.5.
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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, unigue identifiers, or web links for publicly available datasets
- Alist of figures that have associated raw data
- A description of any restrictions on data availability

All gene alignments, gene trees, log files, and command lines, as well as summary and statistics of the runs, are available on the figshare repository: https://
doi.org/10.6084,/m9 figshare 11917770.
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Sample size MA
Data exclusions NA
Replication MA
Randomization NA
Blinding NA

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description NA
Research sample MA
Sampling strategy MA
Data collection NA
Timing MNA
Data exclusions NA
MNon-participation MNA
Randomization NA

Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description Evaluating irreproducibility in molecular phylogenetics.

Research sample These 15 published phylogenomic data matrices were constructed using five different but widely accepted gene sampling
approaches, including Ultraconserved Element (UCE) capture, Anchored Hybrid Enriched {AHE) capture, conserved exon capture,
transcriptome sequencing, and whole genome sequencing. The 15 datasets are comprised of non-coding DNA {DNA), exon {DNA),
and amino acid {AA) sequence alignments. The number of genes in these datasets ranges from 259 to 6,431 with an average value of
1,294; their number of taxa ranges from 15 to 1,178 with an average value of 181. These 15 published phylogenomic data are listed
in Supplementary Table 1, All 19,414 gene alignments from 15 published phylogenomic data matrices are deposited on the Figshare
repository: https://doi.org/10.6084/m9 figshare.11917770.

Sampling strategy All phylogenomic data matrices were collected from 15 published studies {Supplementary Table 1) that span a wide spectrum of
taxonomic ranks in animals, plants, and fungi. Datasets were randomly sampled from each group. Sampling size was determined to
produce statistical power and encompass the range of datasets sizes.

Data collection Samples were downloaded from the online data repositories given in 15 published studies {Supplementary Table 1) by Xing-Xing
Shen. All collected samples are deposited on the Figshare repository: https://doi.org/10.6084/m9 figshare. 11517770,

Timing and spatial scale  Xing-Xing Shen collected all 15 published phylogenomic data matrices from August 2015 to September 2019 in the US. All
phylogenetic analyses in this study were done from October 2015 to May 2020 in the US and China.




Data exclusions No data was excluded.

Reproducibility This study aimed to evaluate irreproducibility in molecular phylogenetics, so all parameters can be found in log files on the Figshare
repository {thttps://doi.org/10.6084/m9.figshare.11917770).

Randaomization Randomization is one of main factors contributing to irreproducibility in phylogenetics. When assessing the irreproducibility of
phylogenies, the two replicates used exactly the same parameter settings on the ML program including random seed number, gene
alignment, substitution model, number of threads, number of tree searches, and log-likelihood epsilon for optimization. In order to
improve reproducibility of our study, we deposited the log files that recorded what parameters we used on the Figshare repository
{https://doi.org/10.6084/m9 figshare.11917770).
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Blinding This study examined the reproducibility of phylogenetic inference with two replicates {Runl and Run2) that used exactly the same
parameter settings on the ML program including random seed number, gene alignment, substitution model, number of threads,
number of tree searches, and log-likelihood epsilon for optimization. We specified all parameters for two replicates that can be found
in the log files deposited on the Figshare repository: https://doi.org/10.6084/m9 figshare. 11917770, so blinding is not relevant for
this study.,
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Field conditions NA
Location NA
Access & import/export NA
Disturbance NA
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Ethics oversight Identify the organization(s) that approved or provided guidance on the study protocol, OR state thot no ethicol approval or guidance
was required and exploin why not.

Note that full information on the approval of the study protocol must also be provided in the manuscript,

Animals and other organisms

Policy infarmation about studies involving animals; ARRIVE guidelines recommended for reporting animal research

o O1F crpta that the ofdy did nat in
ge OR stote that the study did not in

Laboratory animals For faboratory anirr

Wild animals

say wh

Field-collected samples  ror /ol

photoperiod

e an the study protoce

Ethics oversight

Mote that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants

Policy information about studies involving human research participants

Population characteristics

Recruitment Describe how participants were recruited, Qutiine any potential s
Iy to impact res.

fiow these are (it s,

v the organization(s) that approved the study protocol,

Ethics oversight Identif

Mote that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data

Policy infarmation about clinical studies
All manuscripts should comply with the ICMIEguidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

ial registration number from Cli

Clinical trial registration  Frovide the

rial protocol can be occessed OR if not availoble, explain why.

Study protocol Note where the fi

on, noting the time periods of recruitment and data collection.

Data collection Describe the set

gs and locales of data collecti

v ,’J.".".”".‘r)."/ arna ‘;F‘.“.TJ.”?G'G.’}»’ outcome measures and how Vou asse ssed these measures.

Outcomes Describe how you pre-defi

Dual use research of concern

Policy information about dual use research of concern

Hazards




Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented
in the manuscript, pose a threat to:

Yes

[] Public health

[] National security

D Crops and/or livestock
I:| Ecosystems
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[] Any other significant area

Experiments of concern

Does the work involve any of these experiments of concern:

Yes

Demonstrate how to render a vaccine ineffective

Confer resistance to therapeutically useful antibiotics or antiviral agents
Enhance the virulence of a pathogen or render a nonpathogen virulent
Increase transmissibility of a pathogen

Alter the host range of a pathogen
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Any other potentially harmful combination of experiments and agents
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Data deposition

D Confirm that both raw and final processed data have been deposited in a public database such as GEO.
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Flow Cytometry

2Injeu

Plots
Confirm that:

(0180501

|:| The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

D The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group’ is an analysis of identical markers).

=
|:| All plots are contour plots with outliers or pseudocolor plots. "g
=
D A numerical value for number of cells or percentage (with statistics) is provided. =
/s
Methodology =
Sample preparation Describe the sample preparation, detailing the biological source of the celis and any tissue processing steps used. ;
<
Instrument
Software )

Cell population abundance

Gating strategy

|:| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging
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Volume censoring

Statistical modeling & inference
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Statistic type for inference Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.
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