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Extended DataFig. 5|Estimated timings of amylase gene duplication and deletion events. These estimates are based on timed-calibrated coalescent trees
using A) the bundle 0 sequence and B) the bundle 1asequence.
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Extended DataFig.6|APCAfrom 94 haplotype assemblies and 3,395 A)AMY1,B) AMY2A,and C) AMY2B. In the right column assembled haplotypes
diverse diploid human genomes from the distal non-duplicated region are hidden and diploid genomes are colored by their diploid copy number. PCA
flanking the SVR. In the left column diploid genomes are shown in gray while from the proximalregionin Extended DataFig. 4c.

assembled haplotypesare colored and sized by their haploid copy number of
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Extended DataFig.7|Validation ofthe haplotype deconvolution
approach. A) Comparison between copy number estimates from read depth
(x-axis) and copy number estimates from haplotype deconvolutions. Haplotype
deconvolution copy number estimates come from the sum of the total copies
ofeachgeneonbothhaplotypes. The percentage indicated the number of exact
matchesbetween these two approaches. Points arejittered for visualization.
B) Accuracy of haplotype deconvolution predictions on simulated ancientand

modern genomes. Accuracy assessment of haplotype deconvolution
predictions for both modernand ancient simulated genomes across varying
coverage levels. Each data pointrepresents a specific test, with the y-axis
denoting the cosine similarity score. Red crossesindicateincorrect predictions,
while yellow triangles represent correct predictions. The numbers atop each
violin plotindicate the proportion of correct predictions (yellow triangles)
within corresponding coverage groups.
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Extended DataFig. 8 |Structural diversity at the amylase locusinancient
samplesin West Eurasia. A) The distribution of AMY1, AMY2A, and AMY2B copy
numbersinancientand modern populations of West Eurasia. The size of each
pointis proportional to the proportion of individualsin the population with
that genotype. Diamondsindicate the population mean. B) Frequency of
duplication-containing haplotypes over time. Each point representsahaplotype,

and verticaljitterisadded for legibility. A generalized additive modeliis fitted
tothe data, shown with the blue curve, and the 95% confidence intervalis
indicated by the shade. Binned haplotype frequency is shown with the black
curve, with the following five time bins to maximize evennessinsample size
across bins (unitinkyrBP):[12, 8.5),[8.5,5.5),[5.5,2.5),[2.5,0), 0. Thisbinned
frequency trajectoryis used as the summary statistics for the ABC analysis.
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Statistics

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

L1 IX

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

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

X

A description of all covariates tested

X X

A description of any assumptions 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.

X

For Bayesian analysis, information on the choice of priors 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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X

LT IX

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.
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Data collection All code is deposited in the following GitHub repository https://github.com/sudmantlab/amylase_diversity_project and is archived in zenodo
(https://zenodo.org/doi/10.5281/zenod0.10995434).

Data analysis Code for haplotype deconvolution can be found in the following GitHub repository https://github.com/raveancic/graph_genotyper and is
archived in zenodo https://zenodo.org/doi/10.5281/zenodo.10843493. All other code used in the paper can be found in the following GitHub
repository https://github.com/sudmantlab/amylase_diversity_project and is archived in zenodo (https://zenodo.org/doi/10.5281/
zen0do.10995434).

All software programs used in this project and their versions are listed below:
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vep (v.105.0)

PGGB (v0.5.4)
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NGSNGS (https://github.com/RAHenriksen/NGSNGS, commit 559d552)
bwa-mem?2 (https://github.com/bwa-mem2/bwa-mem2, commit 7f3a4db)
bcftools (v1.9)

vcftools (v0.1.16)

R (v4.2.1,v4.2.2)

plink (v1.90b6.21)

samtools (v1.17)

kalign (v3.3.5)

igtree (v2.2.2.3)v
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selscan (v.2.0.2)

norm (v.1.3.0)

lassip (v.1.2.0)

ApproxWF (https://bitbucket.org/wegmannlab/approxwf/src/master/, commit 85793eb)
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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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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, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All data used in this project are publically available and described in the Datasets section of the methods. Copy number genotypes, structural haplotypes, haplotype
deconvolutions, and pangenome graphs can be found in Supplementary Tables and a GitHub repository (https://github.com/sudmantlab/
amylase_diversity project) that is archived in zenodo (https://zenodo.org/doi/10.5281/zenodo.10995434). The HPRC data can be obtained at https://

humanpangenome.org/data/. The 1000 genome data and the Human Genome Diversity Panel data can be obtained at https://www.internationalgenome.org/data/.

The Simons Genome Diversity Panel data can be obtained at https://www.simonsfoundation.org/simons-genome-diversity-project/. The joint 1000 genome and the
Human Genome Diversity Panel variant call set can be obtained at https://gnomad.broadinstitute.org/downloads#v3-hgdp-1kg. The ancient data are available on
the European Nucleotide Archive under accession PRIEB64656 and PRJIEB50857. The raw GTEx expression data can be obtained at https://gtexportal.org/home/
datasets. GTEx genetic data are available under restricted access at https://gtexportal.org/nome/protectedDataAccess.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender n/a

Reporting on race, ethnicity, or n/a
other socially relevant

groupings

Population characteristics n/a
Recruitment n/a
Ethics oversight n/a

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Ecological, evolutionary & environmental sciences study design

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

Study description The structure and evolutionary history of the human amylase locus are described alongside it's population genetics.
Research sample Worldwide human genetic data.

Sampling strategy N/A

Data collection N/A

Timing and spatial scale  N/A
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Data exclusions no data were excluded
Reproducibility N/A
Randomization N/A
Blinding N/A

Did the study involve field work? D Yes IXI No
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system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
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Animals and other organisms
Clinical data

Dual use research of concern

MXXNXNXNXX s
OooOood

Plants

Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Authentication Describe-any-authentication procedures for-each seed stock-used-or-novel-genotype generated. Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.






