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Reviewers' comments:
Reviewer #1 (Remarks to the Author):

The article "The genome of Angelica sinensis provides new insights into the evolution and production
of medicinal compounds” by Li et al., presents an improved genome for Angelica sinensis var.
Qingguil (Angelica roots), a Chinese traditional medicinal herb. The researchers decoded the genome,
identified pathways and genes responsible for producing bioactive components in Angelica roots, and
employed a multi-omics approach including metabolomic profiling and transcriptome analysis. The
study revealed expansions of key genes involved in the biosynthesis of bioactive compounds, offering
valuable insights for future synthetic biology and herb breeding research.

Before considering publication, it is crucial to address the numerous questions raised in the manuscript
regarding the experiments and analysis. One important aspect to consider is clearly describing the
differences between the previous analysis/publication and the current study, along with providing a
rationale for the changes made. Additionally, a more detailed comparison is needed instead of solely
focusing on the numerical differences.

For instance, the authors have addressed a critical limitation in a previous publication by utilizing a
more comprehensive approach that involved a larger number of genes. While they emphasize the
advantage of comparing over 2,000 one-to-one orthologous genes in their study (Line 198-211), it
remains uncertain whether this increased gene count directly translates to greater accuracy in their
results. It would be valuable if the authors could provide additional criteria or evidence supporting the
claim that their approach yields more accurate results compared to the previously published article,
beyond the mere increase in the number of genes compared.

Additionally, enhancing the manuscript can be accomplished by addressing concerns such as providing
a more comprehensive explanation of the methodology utilized and presenting a clearer justification
for the research undertaken.

Further comments are listed below.

Subtitle

It would be necessary to include clear and informative subtitles throughout the paper, particularly in
parts where the current subtitle lacks clarity. This will help readers grasp the main points of each
paragraph more effectively. e.g. In line 195, 196 “Inconsistent phylogenetic tree and differentiation
time estimation in the published A. sinensis reference genome”. I firmly believe that a more
appropriate title can be selected for this section.

Phylogenetic analysis

The manuscript discusses the selection of 20 representative angiosperms for phylogenetic analysis.
However, the criteria for choosing these specific species are not adequately explained. It will enhance
the manuscript if the author provides more detailed information regarding the ‘selection process’.
Given the abundance of important medicinal species, it is important to clarify why certain species were
chosen and whether other significant

Plant preparation and DNA sequencing

I suggest the author provide clearer details regarding the ‘age’ and ‘timing of plant collection’ for
sequencing. The phrase "same place, same time, right time" is vague and could be improved by

specifying the specific age of the plants at the time of sample collection. Additionally, it would be
necessary for author to include information about the growth conditions such as the light cycle,



humidity, and age of the plants at the time of sample collection.

Citations

The author should consider including appropriate citations where necessary to support their
statements. For instance, in line 254, when referring to “Han's article”, author should cite Han’s article
in this section. It is one example, and I found several places author need to include appropriate
citations.

Line 264
It would be helpful to specify which common databases are used for this particular part of the study.

Line 637, 646

The author introduced key metabolite genes, and I believe that it would be necessary for authors to
provide more descriptive information to aid the understanding of readers who are unfamiliar with the
metabolic pathways. Consider including figures or tables to visually illustrate the pathways and
provide further context, instead of presenting a list without additional explanation. This would enhance
the clarity and accessibility of this section

Line 745
There is more than one space between S18 and S19.

Reviewer #2 (Remarks to the Author):

This study generated the chromosome scale genome of A. sinensis. The study also provides a large set
of omics data for root in A. sinensis. Since a genome sequence manuscript has already been published
in “the Plant Journal”, in this study, the authors have performed comprehensive comparisons with the
published data and claimed it is an improved chromosome-level genome for A. sinensis. However, the
data presentation still needs lots of improvement to fully support the conclusion. The following
suggestions may help to improve the manuscript, which is encouraged to resubmit with revisions.

The major difference of the two manuscripts is that this manuscript has done some metabolite
analysis, it is better to change the title of this manuscript and highlight metabolite part, such as
integrating mutlti-omics data.

The authors included two many descriptions to show the significant “improvements” to the published
data, Sections "Genome evolution of typical herb angiosperm plants”, “Inconsistent phylogenetic tree
and differentiation time estimation in the published A sinensis reference genome” and “comprehensive
comparisons of published data with Qingguil” can be reorganized and shortened, and some text
should be moved into “"methods” and “discussion” section.

The authors provide the SNP between A. sinensis (GS) and A. sinensis (QH), are there any metabolites
difference? are these SNPs associated with the metabolites? It would be great if the authors can
provide some metabolite related examples by using targeted or untargeted analysis.

Line 99-108, metabolite profiling and transcriptome study also need highlighted here.

Line 33-34, after reading the manuscript, the description of “the detailed pathways and metabolic
genes....... " is overstated.

Line 135-136, the authors stated that 80.24% of the assembly was identified to be repetitive
sequence and the Apiaceae family coriander genome is 70.59%, 10% of difference is not “slightly
higher”, is actually “higher”.

Line 201, reword the sentence “this article believed that....”



Reviewer #3 (Remarks to the Author):

The manuscript titled "The genome of Angelica sinensis provides new insights into the evolution and
production of medicinal compounds" offers valuable genomic on the medicinal plant Angelica sinensis.
The genome of A. sinensis cultivar Qingguil (QH) genome, an Apiaceae family member, was
sequenced using PacBio SMRT sequences, paired HiSeq reads, and Hi-C reads. The final assembly
resulted in genome size of 2.16 Gb. This assembly was compared to the previously available A.
sinensis genome from Gansu province (Han et al. 2022), which was 2.37 Gb. The authors also
investigate the difference of transcriptome and metabolites between early and late flowering ecotypes,
as early flowering significantly reduces the amount of important essential oils composed of phthalides
in roots, offering valuable understanding regarding biosynthetic pathways of important medicinal
compounds.

The overall study presents valuable insights and contributes significantly to the field, making it
suitable for publication. However, the manuscript needs thorough proofreading to address several
spelling mistakes and improve sentence organization. I have provided feedback on the WGD and
comparative genomics section, but there are also spelling mistakes in other sections that require
careful revision. Engaging a native speaker or professional proofreader could greatly assist in
rectifying these language-related concerns. By carefully attending to these issues, the manuscript can
fulfill its potential and effectively convey its important findings to the scientific community.

Major comments:

L213 - L255: The section is written in a complex and convoluted manner, making it difficult to follow
the main points. Especially the explanations regarding the peak charts and Ks values are confusing
and lack clarity. The organization of information is unclear, jumping between different comparisons
and analyses without clear transitions. The comparisons between different genomes and species could
be better structured and presented more coherently.

L228-L240: It is unclear whether it discusses the results of Han et al. or the current publication. To
enhance clarity, it would be better to present the analysis from the current study first and then
compare it to the findings of Han et al.

Furthermore, in L234: “it can be seen that...”, it is not specified where to find the information
mentioned. The appropriate figure number should be provided for clarity.

L234-L237: This section discusses the expected nature of Ks peaks within and between species. It
would be beneficial to explain that Ks peaks within species occur due to the comparison of paralogs
resulting from whole-genome duplication events, while Ks peaks between species indicate the
divergence of orthologs.

L237-L238: Please give appropriate reference to the general belief.

In several places in this section, the authors discuss the order of the different peaks without
performing any statistical test. Overall, the section would benefit from simplified language, robust
statistics, clearer explanations, and better transitions between ideas.



Reviewers' comments:
Reviewer #1 (Remarks to the Author):

The article “The genome of Angelica sinensis provides new insights into the evolution and
production of medicinal compounds” by Li et al., presents an improved genome for Angelica
sinensis var. Qingguil (Angelica roots), a Chinese traditional medicinal herb. The researchers
decoded the genome, identified pathways and genes responsible for producing bioactive
components in Angelica roots, and employed a multi-omics approach including metabolomic
profiling and transcriptome analysis. The study revealed expansions of key genes involved in
the biosynthesis of bioactive compounds, offering valuable insights for future synthetic
biology and herb breeding research.

Before considering publication, it is crucial to address the numerous questions raised in the
manuscript regarding the experiments and analysis. One important aspect to consider is
clearly describing the differences between the previous analysis/publication and the current
study, along with providing a rationale for the changes made. Additionally, a more detailed
comparison is needed instead of solely focusing on the numerical differences.

Response: Thank you for your suggestion. In the revised manuscript, we further provide more
details and discussions on the comparison of two genome assemblies in the Discussion
section (Line 592-607).

For instance, the authors have addressed a critical limitation in a previous publication by
utilizing a more comprehensive approach that involved a larger number of genes. While they
emphasize the advantage of comparing over 2,000 one-to-one orthologous genes in their
study (Line 198-211), it remains uncertain whether this increased gene count directly
translates to greater accuracy in their results. It would be valuable if the authors could
provide additional criteria or evidence supporting the claim that their approach yields more
accurate results compared to the previously published article, beyond the mere increase in
the number of genes compared.

Additionally, enhancing the manuscript can be accomplished by addressing concerns such as
providing a more comprehensive explanation of the methodology utilized and presenting a
clearer justification for the research undertaken.

Response: Thank you for your kind suggestion. We have provided additional supplemental
Data to improve the understanding of our analysis and methods.

For a long time, plant phylogeny has been analyzed using plastid genes, mitochondrial genes or a
few conserved single-copy nuclear genes. In this study, we collected nuclear gene sets of 20 species
from annotated genomes. By using a clustering and phylogenetic-based ortholog inference method
(Yang and Smith, 2014), we obtained a total of 10,398 one-to-one orthologous gene families (one
sequence per species for each orthologous gene family), 2,133 of which were present in all 20
species. This same or similar method had been utilized in many previous publications (Yang
etal., 2015; Hui et al, 2017; NEVADO, 2016; JOSEPH, 2017; MENG, 2018), which suggested that
this approach was a good method. Of course, we could not claim that the increased gene count can
directly translate to greater accurate. Actually, the authors constructed a lot of species trees in these
publications,using different gene number and compared them, but it could not prove the greater
accurate of increased gene number.

The accuracy of evolutionary tree construction depends on many factors and is thus very complex.
Firstly, it is the type and size of the data set. Not only the morphological traits data, plastid genes,
mitochondrial genes and nucleogenetic sequences were used to build different progressive trees
(Endress & Doyle, 2009; Soltis et al., 2011; Ruhfel et al., 2014; Zeng et al., 2014), but also



progression trees constructed using full-length nucleic acid sequences or using only nucleic acid
and amino acid sequences at a specific site of the gene codon are different (Wickett et al., 2014).
Secondly, it is the method and model of constructing tree. The methods have concatenation and
coalescence. The concatenation method is to construct a phylogenetic tree using software RAXML
(Stamatakis, 2014) or igtree (Nguyen et al., 2015) by concatenating all genes into one whole body.
The coalescence method is to first build a tree for each gene and then use the software ASTRAL
(Zhang et al., 2017) to build a common tree for all gene trees (Wickett et al., 2017). The models
used to construct phylogenetic trees are more diverse, such as nuclear acid model GTR, HKY, JC,
F81, K2P, K3P, K81uf and protein model WAG, LG, Poisson, cpREV, mtREV, Dayhoff, mtMAM,
JTT (Nguyen et al., 2015). Therefore, it nearly could not prove that the mere increased gene count
can directly translate to greater accurate.

In this study, with the 2,133 one-to-one orthologous gene families, we applied both coalescent and
concatenation methods to reconstruct the phylogeny using these gene dataset. The topology of
concatenation method tree was better, because the loci of Arabidopsis thaliana and Populus
trichocarpa are the same with the APG TV angiosperm phylogeny.

All by all, we could not opinionated claim that a published method can be greater accurate. There
are many methods to construct species trees. We only used the approach that many people have
utilized a lot recently and not just use single-copy genes. Generally speaking, with the increase
of species number, we only obtain very little single-copy genes in all species, so we used the new
approach to obtain more genes to construct phylogeny tree due to as many as 20 species in this study
(Actually, we nearly could not obtain single-copy genes existing in all 20 species).
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Genomics, Springer, Cham: 53-75.

Further comments are listed below.

Subtitle

It would be necessary to include clear and informative subtitles throughout the paper,
particularly in parts where the current subtitle lacks clarity. This will help readers grasp the
main points of each paragraph more effectively. e.g. In line 195, 196 “Inconsistent
phylogenetic tree and differentiation time estimation in the published A. sinensis reference
genome”. | firmly believe that a more appropriate title can be selected for this section.

Response: Thank you for your kind suggestion. We reorganized the paper structure and
revised the text, especially the title and subtitles (line 167-168).

Phylogenetic analysis

The manuscript discusses the selection of 20 representative angiosperms for phylogenetic
analysis. However, the criteria for choosing these specific species are not adequately
explained. It will enhance the manuscript if the author provides more detailed information
regarding the ‘selection process’. Given the abundance of important medicinal species, it is
important to clarify why certain species were chosen and whether other significant.

Response: Thanks. In the Results section we have added the rationale and reasons for the
selection of these species (Line 180-198).

Plant preparation and DNA sequencing

| suggest the author provide clearer details regarding the ‘age’ and ‘timing of plant
collection’ for sequencing. The phrase "same place, same time, right time" is vague and
could be improved by specifying the specific age of the plants at the time of sample
collection. Additionally, it would be necessary for author to include information about the
growth conditions such as the light cycle, humidity, and age of the plants at the time of
sample collection.

Response: Thank you for your suggestion. We provided a more detailed introduction to the
materials methods in the supplementary data.

Citations

The author should consider including appropriate citations where necessary to support their
statements. For instance, in line 254, when referring to “Han's article”, author should cite
Han’s article in this section. It is one example, and | found several places author need to
include appropriate citations.

Response: We carefully checked and added the references.

Line 264

It would be helpful to specify which common databases are used for this particular part of
the study.

Response: We marked the name of the specific database (Line 296-298).

Line 637, 646
The author introduced key metabolite genes, and | believe that it would be necessary for



authors to provide more descriptive information to aid the understanding of readers who
are unfamiliar with the metabolic pathways. Consider including figures or tables to visually
illustrate the pathways and provide further context, instead of presenting a list without
additional explanation. This would enhance the clarity and accessibility of this section

Response: Thanks. We described some of the genes with important functions with details
(Line 643-644, Line 652).

Line 745
There is more than one space between S18 and S19.

Response: We carefully revised the full text to avoid similar errors.



Reviewer #2 (Remarks to the Author):

This study generated the chromosome scale genome of A. sinensis. The study also provides a
large set of omics data for root in A. sinensis. Since a genome sequence manuscript has
already been published in “the Plant Journal”, in this study, the authors have performed
comprehensive comparisons with the published data and claimed it is an improved
chromosome-level genome for A. sinensis. However, the data presentation still needs lots of
improvement to fully support the conclusion. The following suggestions may help to improve
the manuscript, which is encouraged to resubmit with revisions.

The major difference of the two manuscripts is that this manuscript has done some
metabolite analysis, it is better to change the title of this manuscript and highlight
metabolite part, such as integrating mutlti-omics data.

Response: As suggested, we changed the title to be “Integrating the genomic and multiomic
data of Angelica sinensis provides new insights into the evolution and biosynthesis of
pharmaceutically bioactive compounds”.

The authors included two many descriptions to show the significant “improvements” to the
published data, Sections “Genome evolution of typical herb angiosperm plants”,
“Inconsistent phylogenetic tree and differentiation time estimation in the published A
sinensis reference genome” and “comprehensive comparisons of published data with
Qingguil” can be reorganized and shortened, and some text should be moved into
“methods” and “discussion” section.

Response: Thank you for your suggestion. We have reorganized and merged this part of the
content according to your suggestion (Line 170-288). And in the discussion section, the
improvement of the genome is specially discussed (Line 592-607).

The authors provide the SNP between A. sinensis (GS) and A. sinensis (QH), are there any
metabolites difference? are these SNPs associated with the metabolites? It would be great if
the authors can provide some metabolite related examples by using targeted or untargeted
analysis.

Response: Thank you for your suggestion. Due to the limitations of samples and materials, it
is not easy to perform metabolome sequencing and make comparisons. For the genes related
to anabolic metabolism affected by these SNPs, we performed a sorting and enrichment
analysis, please see Table S11, Figure 3d.

Line 99-108, metabolite profiling and transcriptome study also need highlighted here.
Response: Thanks. We revised the paragraph following your suggestion (Line 109-110).

Line 33-34, after reading the manuscript, the description of “the detailed pathways and
metabolic genes.......” is overstated.

Response: As suggested, we modified this sentence to “we deciphered the pathways and
critical metabolic genes for ...... ” (Line 38).

Line 135-136, the authors stated that 80.24% of the assembly was identified to be repetitive
sequence and the Apiaceae family coriander genome is 70.59%, 10% of difference is not
“slightly higher”, is actually “higher”.



Response: Revised (Line 139).
Line 201, reword the sentence “this article believed that....”

Response: We deleted this sentence.



Reviewer #3 (Remarks to the Author):

The manuscript titled "The genome of Angelica sinensis provides new insights into the
evolution and production of medicinal compounds" offers valuable genomic on the
medicinal plant Angelica sinensis. The genome of A. sinensis cultivar Qingguil (QH) genome,
an Apiaceae family member, was sequenced using PacBio SMRT sequences, paired HiSeq
reads, and Hi-C reads. The final assembly resulted in genome size of 2.16 Gb. This assembly
was compared to the previously available A. sinensis genome from Gansu province (Han et
al. 2022), which was 2.37 Gb. The authors also investigate the difference of transcriptome
and metabolites between early and late flowering ecotypes, as early flowering significantly
reduces the amount of important essential oils composed of phthalides in roots, offering
valuable understanding regarding biosynthetic pathways of important medicinal
compounds.

The overall study presents valuable insights and contributes significantly to the field, making
it suitable for publication. However, the manuscript needs thorough proofreading to address
several spelling mistakes and improve sentence organization. | have provided feedback on
the WGD and comparative genomics section, but there are also spelling mistakes in other
sections that require careful revision. Engaging a native speaker or professional proofreader
could greatly assist in rectifying these language-related concerns. By carefully attending to
these issues, the manuscript can fulfill its potential and effectively convey its important
findings to the scientific community.

Response: Thank you for your comments. We have invited some experts with English as
native language to improve the writings.

Major comments:

L213 — L255: The section is written in a complex and convoluted manner, making it difficult
to follow the main points. Especially the explanations regarding the peak charts and Ks
values are confusing and lack clarity. The organization of information is unclear, jumping
between different comparisons and analyses without clear transitions. The comparisons
between different genomes and species could be better structured and presented more
coherently.

Response: We have rewritten these parts to make the contents clear according to your

suggestion (Line 251-288).

L228-1L240: It is unclear whether it discusses the results of Han et al. or the current
publication. To enhance clarity, it would be better to present the analysis from the current
study first and then compare it to the findings of Han et al.

Response: Thank you for your suggestion. In the revised manuscript, we clearly distinguish
whether the results were obtained in our analyses or just from the published paper. The
comparison with Han et al has been moved to the Discussion section (Line 609-625).

Furthermore, in L234: “it can be seen that...”, it is not specified where to find the
information mentioned. The appropriate figure number should be provided for clarity.

Response: We have revised this paragraph (Line 273-288).

L234-L237: This section discusses the expected nature of Ks peaks within and between



species. It would be beneficial to explain that Ks peaks within species occur due to the
comparison of paralogs resulting from whole-genome duplication events, while Ks peaks
between species indicate the divergence of orthologs.

Response: We have rewritten this paragraph as your suggestion (Line 273-288).
L237-L238: Please give appropriate reference to the general belief.
Response: Revised.

In several places in this section, the authors discuss the order of the different peaks without
performing any statistical test.

Response: Thank you for your suggestion. Sorry that too few data points to support a suitable
statistical method for testing. Instead, we listed the peak values in detail for a more intuitive
comparison in the revised manuscript (Line 277-278, Line 283-284, Table S10).

Overall, the section would benefit from simplified language, robust statistics, clearer
explanations, and better transitions between ideas.

Response: Thank you for your suggestion. We have carefully modified the manuscript and
invited native speakers to polish the text, believing that the writing quality has been greatly
improved.



Reviewers' comments:
Reviewer #1 (Remarks to the Author):

After reviewing the author's rebuttal letter addressing my comments and those of the other reviewers,
I found myself mostly convinced by their edits. While there were still a few aspects where I couldn't
fully grasp the significance of this research compared to the previous work, I believe that, on the
whole, this study holds clear importance in the field. I don't have any further comments to add
regarding their research.

Reviewer #2 (Remarks to the Author):

The authors have addressed all my comments and concerns, I have no more question and it can be
accepted for publication.

Reviewer #4 (Remarks to the Author):

Review 3 mentions the problem of WGD events, the authors did not compare with previous studies,

and the KS analysis given by the authors only has two peaks, which is different from the three peaks
of the previously published genome.



Review 3 mentions the problem of WGD events, the authors did not compare
with previous studies, and the KS analysis given by the authors only has two
peaks, which is different from the three peaks of the previously published
genome.

We appreciate your suggestion. Ancient Whole Genome Duplications (WGDs) are
typically detected by examining the distribution of synonymous substitutions per site
(Ks) among paral ogous genes within a genome, which can be visualized in a“Ks
plot” -3, In the absence of WGDs or large episodic duplications, the synonymous
substitutions between paral ogs within a genome should follow an exponential
distribution*. WGDs should produce additional normally distributed peaksin the Ks
plots>®.

In the study by Han et al.”, the Ks plot displays three peaks, located at approximately
0.5, 1.0, and 1.7 (Figure 1). As suggested by Paterson et a. and Conant et al.?, if a
WGD event istoo ancient, it may not be detectable using a Ks plot due to the loss of
too many duplicate genes from the ancient WGD. Theoretically, the older the WGD
event, the more duplicate genes are lost, resulting in aweaker Kssigna. In Han et
al.’s study, the peak at around 1.7 is unusually high, even higher than the peaks at
around 0.5 and 1.0, which seems unreasonable.

In contrast, our results show very obvious peaks at 0.5 and 1.0, but the peak around
1.7 is not prominent (Figure 2), we thus ignore this older WGD event. Our result is
also consistent with the previous study® while we observe the Ks plot of grape which
is used as the model organism (Figure 3), and WGT- v is absent in most other plant
genomes. We recommend maintaining a balanced emphasis in the manuscript to avoid
giving an impression of being overly critical.

Han et al.'s paper provides only a concise description of their Ks analysis methods,
making it challenging to compare specific methods and parameters with those used in
our study. Our analysis method is described as follows: First, we used diamond**
(v2.1.6.160) to compare (-e 1e-5) the gene set of the selected speciesto obtain blast
comparison information. Second, we combined this information with gff annotation
file information to perform collinearity analysis using the wgdi collinearity module (-
icl). Third, we estimated synonymous substitutions per synonymous site (Ks) between
collinear genes using the yn00 program as implemented in the PAML package'?.
Finally, weillustrated Ks distribution of orthologous blocks using WGDI toolkit*® and
the median Ks values of homologous genes were used to classify blocks generated by
each duplication event.
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Figure 1 Ks distribution from orthologs and paralogs among five Apiaceae species. (Figure
2b in Han et al.’s study)
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Figure 2 The Ks distribution for orthologous gene pairs within and between Apiaceae
species. (Figure 2e in our study)
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Figure 3 The distribution of Ks for WGD gene pairs from kiwifruit, tea plant, rhododendron,
and grape. (Figure 2d in Wang, Y. et al.’s study)
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Reviewers' comments:
Reviewer #4 (Remarks to the Author):

1. The D and E parts of fig2 look confused, is the ancient wgd in Apiaceae the WGT of the core eudicot
ancestor or what? And the upper and lower parts are not the same.

The lower part of Fig. 2 d and e is best not to be, it seems unclear.

2. The KS peaks of the ancestors of core eudicots will only have if they are fitted, not that they cannot
be drawn.

Please refer to this article,

The chromosome-level genome of female ginseng (Angelica sinensis) provides insights into molecular
mechanisms and evolution of coumarin biosynthesis,

A. sinensis has experienced three polyploidy events, one of the core eudicots ancestors, and then two
recent occurrences.

That is, the ancient wgd in Apiaceae marked in the fig2 D and E, is actually the WGT event of the core
eudicot ancestor. Please revise this.

3. Line 182, dicotyledonous, is generally written as eudicots.



Reviewers' comments:
Reviewer #4 (Remarks to the Author):

1. The D and E parts of fig2 look confused, is the ancient wgd in Apiaceae the WGT of
the core eudicot ancestor or what? And the upper and lower parts are not the same.
The lower part of Fig. 2 d and e is best not to be, it seems unclear.

Response: Thank you for your suggestion. As mentioned by Reviewer #3, Ks peaks within
species occur due to the comparison of paralogs resulting from whole-genome duplication
events, while Ks peaks between species indicate the divergence of orthologs. In light of your
comments and those made by Reviewer #3, we have decided to remove the lower part of
Figure 2 (parts d and e) to avoid any potential confusion. We have also revised the
corresponding sections of the manuscript text accordingly. We believe that these changes will
enhance the clarity of our work and help readers better understand our findings.

2. The KS peaks of the ancestors of core eudicots will only have if they are fitted, not that
they cannot be drawn.

Please refer to this article,

The chromosome-level genome of female ginseng (Angelica sinensis) provides insights

into molecular mechanisms and evolution of coumarin biosynthesis,

A. sinensis has experienced three polyploidy events, one of the core eudicots ancestors,
and then two recent occurrences.

That is, the ancient wgd in Apiaceae marked in the fig2 D and E, is actually the WGT
event of the core eudicot ancestor. Please revise this.

Response: Thank you for your suggestion. We have made revisions to the sections pertaining
to Figure 2d and 2e (Lines 268-290). We have placed greater emphasis on the fact that A.
sinensis has undergone three polyploidy events, as supported by the referenced article (Line
274). We appreciate your feedback and believe these changes enhance the clarity and
accuracy of our manuscript.

3. Line 182, dicotyledonous, is generally written as eudicots.

Response: Thank you for your suggestion. We have revised dicotyledonous as eudicot plants.
(Line 182)



REVIEWERS' COMMENTS:
Reviewer #4 (Remarks to the Author):

I have no more questions, and I am satisfied with the author's reply.
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