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October 18, 20221st Editorial Decision

October 18, 2022 

Re: Life Science Alliance manuscript #LSA-2022-01719-T 

Jorge Duitama 

Dear Dr. Duitama, 

Thank you for submitting your manuscript entitled "New algorithms for accurate and efficient de-novo genome assembly from
long DNA sequencing reads" to Life Science Alliance. The manuscript was assessed by expert reviewers, whose comments are
appended to this letter. We invite you to submit a revised manuscript addressing the Reviewer comments. 

To upload the revised version of your manuscript, please log in to your account: https://lsa.msubmit.net/cgi-bin/main.plex 

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name. 

While you are revising your manuscript, please also attend to the below editorial points to help expedite the publication of your
manuscript. Please direct any editorial questions to the journal office. 

The typical timeframe for revisions is three months. Please note that papers are generally considered through only one revision
cycle, so strong support from the referees on the revised version is needed for acceptance. 

When submitting the revision, please include a letter addressing the reviewers' comments point by point. 

We hope that the comments below will prove constructive as your work progresses. 

Thank you for this interesting contribution to Life Science Alliance. We are looking forward to receiving your revised manuscript. 

Sincerely, 

Eric Sawey, PhD 
Executive Editor 
Life Science Alliance 
http://www.lsajournal.org 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A letter addressing the reviewers' comments point by point. 

-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs). 

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors 

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title and running title. It should describe the context and significance of the findings for a general readership; it should be
written in the present tense and refer to the work in the third person. Author names should not be mentioned. 

-- By submitting a revision, you attest that you are aware of our payment policies found here: https://www.life-science-
alliance.org/copyright-license-fee 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors 

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file



per figure for this information. These files will be linked online as supplementary "Source Data" files.

***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be made available. Failure to
provide original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all
original microscopy and blot data images before submitting your revision.*** 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

General comments: 

Gonzalez-Garcia generate a new contig generating algorithm for genome assembly with principled improvements over past
algorithms, in employing an undirected graph that considers reads from both strands of the DNA molecule, and has a haplotype
phasing mode for more accurate diploid assemblies. They compare their contig algorithm against some of the state of the art
algorithms on 4 species, from plants to humans. Their metrics are either on par, a little worse, or better than the other state of
the art algorithms depending on species. I think it is worth publishing this study, and getting the word out about it. 

However, before doing so, I think it needs more work, both in terms of manuscript preparation and more analyses. The authors
don't mention or compare their results to the some more advanced algorithms available, and don't cite some of key papers from
2021 and earlier this year in 2022. I think they should include a comparison with HiFiasm Hi-C for haplotype phasing (Cheng et
al 2022 Nature Biotech). If the authors have difficulty implementing it, a user friendly version has been installed in the Galaxy
platform, and can be used for free within the Vertebrate Genomes Project framework. 

Specific comments: 
Line 66, the 30Kb apparently is referring to Pacbio CLR reads. The CCS reads are 15-20Kb. 

Line 69. I believe the first version of the CLR reads began with s 15% error rate. But Pacbio improved the technology to where
the error I believe was below 10%. 

Line 73. Should cite Koren et al 2018, Nature Biotechnology for the long read trio approach. 

The authors should also cite here and elsewhere for the appropriate comparisons the human pangenome bakeoff study on
HG002 (Jarvis et al 2022 bioRxiv). Besides comparing all the major algorithms (including HiCanu, HiFiasm, Canu, Flye, etc), a
major conclusion is that the highest quality assemblies are achieved when including phasing information during the assembly
graph stage, instead of before or after. This is what HiFiasm Trio and now HiFiasm Hi-C does. It would be good to compare the
phasing version of NGSEP with these approaches, as a more fair comparison. A revised version of the this study will be
published in Nature on Oct 19th. 

The authors should also cite the VGP assembly paper for some of the discoveries mentioned in the introduction, especially the
importance of haplotype phasing (Rhie et al 2022 Nature). 

Line 129. Is the fixed array 2>30 due to compute limitations, or theoretical sequence k-mer limitations of what is represented in
DNA? It is not clear why the k-mer size can't be bigger than 15 nucleotides in length. 

Line 155. Indel errors are not entirely random across the genome. They occur more often in homopolymer regions, especially
with long reads. 

Line 206. What reads were used for polishing? The HiFi reads, or Illumina reads? If short reads, they are no longer necessary
for polishing HiFi based contigs. 

Also in this section of the paper, should mention that these assemblies are only contigs, not scaffolds. 

Need to mention that CHM13 is not truly a diploid genome; it is effectively haploid, making the assembly process easier. Also
need to say that the reference being compared is the T2T complete CHM13 genome. 

Line 423: Should cite Cheng et al 2022 Nature Biotech also for HiFiasm Hi-C, and Kronenberg et al 2021 Nature
Communications for the first algorithm that used Hi-C for haplotype phasing. 

Line 446: Cite Jarvis et al 2022 bioRxiv for the source of the HG002 data. It might be good to also used the genome in this study
as the highest quality HG002 reference at this point in time. 



Reviewer #2 (Comments to the Authors (Required)):

The manuscript describes new algorithms for long-read assembly, which are implemented as a part of the existing NGSEP
package. De novo assembly is indeed a key algorithmic challenge in computational biology and any improvements in this field
are highly appreciated. The authors benchmark their approach against the state-of-the-art methods using a variety of PacBio
and Oxford Nanopore datasets. On most datasets, NGSEP is an average performer in the most important contiguity metrics. It is
nevertheless an interesting orthogonal approach with a few algorithmic novelties and will certainly have its use cases. I am
enthusiastic about the manuscript in general, but have a few important requests to ensure that the algorithmic novelties and key
comparisons are presented clearly. 

1. In the description of the algorithms, the authors provide a fair amount of technical detail. It makes it somewhat difficult to
understand what are key algorithmic novelties, compared to the existing assemblers. I encourage the authors to provide shorter
summaries for non-expert readers that highlight the key differences compared to the other approaches, and the best use case
scenarios.

2. The N50 metric depends on the assembly size and may be inflated for assemblies with lower genome coverage. It should be
substituted with the NG50 metric which does not depend on the assembly size.

3. In addition, I encourage the authors to provide the NGA50 metric, which accounts for possible structural inaccuracies. The
authors report NGA50 values in the supplementary tables, but they should be mentioned in the main text (and perhaps added to
the NG50 plots).

4. According to the methods section, the authors ran QUAST with default parameters, which are optimized for bacterial
genomes. The large genome mode "--large" should be used instead for all datasets. This mode accounts for possible structural
differences between reference and assembled genomes (as mentioned by the authors) and may substantially affect
misassemblies counts, NGA50 and other alignment-based statistics.

5. The main text (and perhaps figures) should also contain information about the base-level assembly quality (number of
mismatches and small indels).

6. The authors rely on the misassemblies count to argue that their approach is more accurate, however this metric could be
misleading. Misassemblies are often clustered together inside difficult-to-assemble regions (e.g. segmental duplications), and
reflect the differences between reference and assembled genomes or alignment difficulties. As a result, assemblies that do not
attempt to reconstruct such regions will have less reported misassmeblies without significant penalties in completeness metrics.
One important change to alleviate this is to use the correct QUAST parameters (as mentioned above). A good strategy is to
mask the difficult-to-profile regions of the genome (see the Shasta paper for example), but this may be difficult to do for non-
human genomes. An alternative strategy may be to focus only on very large misassmeblies (10, 20, 50kb+). The minimum
misassembly size should be reported in the main text.

7. For the diploid assembly evaluations, the authors should report hamming and switch errors, since the usual contiguity metrics
are not sensitive to phasing errors.

8. NGA50 for the phased HG002 was much lower (1.68 Mb), in comparison to the primary hifiasm mode (69 Mb). However I
would expect the phased hifiasm mode to have much lower contiguity than currently reported. Did the authors run hifiasm using
only HiFi reads, or was this assembly generated with the help of HiC/trio? The comparison with HiFi only phased assembly
would be more relevant.

9. The authors tested their approach on nanopore data using three relatively small datasets. I suggest providing results for
human genomes (CHM13, HG002), for which a lot of data is publicly available. Modern nanopore reads are much longer than
PacBio HiFi and should result in longer phased blocks, highlighting a good use case for the authors' method.

10. The authors need to provide a link to a publicly available repository with the source code and instructions how to run the
assembler and reproduce the paper analysis. All assemblies generated in this study should be also made publicly available.



---------------------------------------------------------------------------

Reviewer #1 (Comments to the Authors (Required)):

General comments:

Gonzalez-Garcia generate a new contig generating algorithm for genome assembly with 
principled improvements over past algorithms, in employing an undirected graph that considers 
reads from both strands of the DNA molecule, and has a haplotype phasing mode for more 
accurate diploid assemblies. They compare their contig algorithm against some of the state of 
the art algorithms on 4 species, from plants to humans. Their metrics are either on par, a little 
worse, or better than the other state of the art algorithms depending on species. I think it is 
worth publishing this study, and getting the word out about it.

However, before doing so, I think it needs more work, both in terms of manuscript preparation 
and more analyses. The authors don't mention or compare their results to the some more 
advanced algorithms available, and don't cite some of key papers from 2021 and earlier this 
year in 2022. I think they should include a comparison with HiFiasm Hi-C for haplotype phasing 
(Cheng et al 2022 Nature Biotech). If the authors have difficulty implementing it, a user friendly 
version has been installed in the Galaxy platform, and can be used for free within the Vertebrate 
Genomes Project framework.

1st Authors' Response to Reviewers         January 11, 2023    

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.life-science-alliance.org%2Fcopyright-license-fee&data=05%7C01%7Cja.duitama%40uniandes.edu.co%7Cc6282060462643957fa208dab1249d53%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C638017068375662937%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=B57S8hp9yDlCDHUn57u1VVfscRvZzYbXOUJYi7j%2BoqA%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.life-science-alliance.org%2Fcopyright-license-fee&data=05%7C01%7Cja.duitama%40uniandes.edu.co%7Cc6282060462643957fa208dab1249d53%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C638017068375662937%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=B57S8hp9yDlCDHUn57u1VVfscRvZzYbXOUJYi7j%2BoqA%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.life-science-alliance.org%2Fauthors&data=05%7C01%7Cja.duitama%40uniandes.edu.co%7Cc6282060462643957fa208dab1249d53%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C638017068375662937%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=K5jVYCGZsn55ZE8C0mixOPxodWKc2a39thN09bH%2FId4%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.life-science-alliance.org%2Fauthors&data=05%7C01%7Cja.duitama%40uniandes.edu.co%7Cc6282060462643957fa208dab1249d53%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C638017068375662937%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=K5jVYCGZsn55ZE8C0mixOPxodWKc2a39thN09bH%2FId4%3D&reserved=0


R. We thank the reviewer for the assessment of our work. We improved the benchmark
experiments and updated the text to address properly each comment included in the review.
Following the recommendations of both reviewers, we improved the assessment of the phased
assembly of HG002, using as gold standard the phased assembly published by Jarvis et al.
2022 and expanding the tools included in the comparison and the evaluation procedures. We
also improved the literature review following the suggestions of the reviewer. Please see below
our specific answer to each comment.

Specific comments:
Line 66, the 30Kb apparently is referring to Pacbio CLR reads. The CCS reads are 15-20Kb.

R. The reviewer is right. We refer to the CLR protocol. We adjusted the text to make this clear

Line 69. I believe the first version of the CLR reads began with 15% error rate. But Pacbio
improved the technology to where the error I believe was below 10%.

R. We adjusted the text to clarify that the 15% error rate was correct only for early releases of
both technologies.

Line 73. Should cite Koren et al 2018, Nature Biotechnology for the long read trio approach.

R. We cited Koren et al. 2018 at this point and moved Wenger et al. 2019 to a more appropriate
part of the manuscript.

The authors should also cite here and elsewhere for the appropriate comparisons the human
pangenome bakeoff study on HG002 (Jarvis et al 2022 bioRxiv). Besides comparing all the
major algorithms (including HiCanu, HiFiasm, Canu, Flye, etc), a major conclusion is that the
highest quality assemblies are achieved when including phasing information during the
assembly graph stage, instead of before or after. This is what HiFiasm Trio and now HiFiasm
Hi-C does. It would be good to compare the phasing version of NGSEP with these approaches,
as a more fair comparison. A revised version of this study will be published in Nature on Oct
19th.

R. We cited appropriately the work of Jarvis et al., 2022, as recently published in Nature.
Moreover, we used the HG002 genome as a gold standard to improve the benchmarking results
in diploid individuals. We wish to clarify though that the current version of our assembler does
not include Hi-C reads. Hence, with the goal of comparing the algorithms based on the same
input data (only HiFi reads) and following the advice of the second reviewer, we performed the
comparison against the assembly obtained by HiFiAsm using only HiFi reads. If the goal would
be to produce the best possible phased genome assembly, we agree with the reviewer and with
Jarvis et al., 2022 that integrating Hi-C data during the graph construction is currently the best
way to achieve this goal. We plan to integrate parental and Hi-C data as future developments of
our genome assembler. We improved the discussion to clarify these points.



The authors should also cite the VGP assembly paper for some of the discoveries mentioned in
the introduction, especially the importance of haplotype phasing (Rhie et al 2022 Nature).

R. We cited the VGP paper (Rhie et al. 2021) in the first paragraph of the introduction

Line 129. Is the fixed array 2>30 due to compute limitations, or theoretical sequence k-mer
limitations of what is represented in DNA? It is not clear why the k-mer size can't be bigger than
15 nucleotides in length.

R. The limit is related to the maximum number that can be used as an array index in java. The
limit of 230 allows to perform direct hashing of DNA 15-mers to calculate k-mer counts. In
principle we could increase the k-mer length to 16 or 17 by using two / four integer arrays
respectively. However, the code becomes much more complicated and we believe that the
improvement would be marginal.

Line 155. Indel errors are not entirely random across the genome. They occur more often in
homopolymer regions, especially with long reads.

R. We improved the wording of this sentence because we really did not want to say that the
errors are randomly distributed across the sequence (and we actually do not assume that in our
method). We agree with the reviewer that in real data most errors occur in homopolymer
regions. We just argue that insertion and deletion errors within a read should occur at about the
same frequency.

Line 206. What reads were used for polishing? The HiFi reads, or Illumina reads? If short reads,
they are no longer necessary for polishing HiFi based contigs.

R. The polishing step built in the algorithm uses the same long reads that are used for the
assembly process. We agree that polishing with Illumina reads is no longer needed for HiFi
reads.

Also in this section of the paper, should mention that these assemblies are only contigs, not
scaffolds.

R. We clarified that the result of the consensus are contigs

Need to mention that CHM13 is not truly a diploid genome; it is effectively haploid, making the
assembly process easier. Also need to say that the reference being compared is the T2T
complete CHM13 genome.

R. We clarified in the results that the CHM13 cell line is haploid. We also clarified in the methods
that the reference genome for comparison is the T2T assembly. We made sure that we were
using the latest version of the T2T assembly as the gold-standard for this comparison.



Line 423: Should cite Cheng et al 2022 Nature Biotech also for HiFiasm Hi-C, and Kronenberg
et al 2021 Nature Communications for the first algorithm that used Hi-C for haplotype phasing.

R. We included these papers in the references and cited them in the introduction and in the
discussion.

Line 446: Cite Jarvis et al 2022 bioRxiv for the source of the HG002 data. It might be good to
also used the genome in this study as the highest quality HG002 reference at this point in time.

R. Based on the comments of the two reviewers, we improved the benchmark of HG002 using
this recently published assembly. We cited the paper (recently published in Nature) and
improved the results and the discussion with the main outcomes of this comparison.

Reviewer #2 (Comments to the Authors (Required)):

The manuscript describes new algorithms for long-read assembly, which are implemented as a
part of the existing NGSEP package. De novo assembly is indeed a key algorithmic challenge in
computational biology and any improvements in this field are highly appreciated. The authors
benchmark their approach against the state-of-the-art methods using a variety of PacBio and
Oxford Nanopore datasets. On most datasets, NGSEP is an average performer in the most
important contiguity metrics. It is nevertheless an interesting orthogonal approach with a few
algorithmic novelties and will certainly have its use cases. I am enthusiastic about the
manuscript in general, but have a few important requests to ensure that the algorithmic
novelties and key comparisons are presented clearly.

R. We thank the reviewer for the assessment of our work. We are glad to see that the
algorithmic improvements included in this work are well received. We improved the benchmark
experiments and made significant changes to the results and discussion to properly address the
comments of the reviewer. Please find below our specific answer to each comment.

1. In the description of the algorithms, the authors provide a fair amount of technical detail. It
makes it somewhat difficult to understand what are key algorithmic novelties, compared to the
existing assemblers. I encourage the authors to provide shorter summaries for non-expert
readers that highlight the key differences compared to the other approaches, and the best use
case scenarios.

R. We summarized the main algorithmic improvements in the first paragraph of the discussion to
highlight better the novelties implemented in our software

2. The N50 metric depends on the assembly size and may be inflated for assemblies with lower
genome coverage. It should be substituted with the NG50 metric which does not depend on the
assembly size.



R. We used N50 because there were no major differences in the assembly length between tools
and because we have full Nx values (N10 to N90) for this statistic. There were a few specific
cases where the NG50 was higher than the N50, and all of them were the result of assemblies
with total length larger than the reference genomes. This phenomenon was observed in Canu
for all datasets, and Hifiasm for the rice datasets. We plotted NG50 values in the
supplementary figures 1 and 4 and discussed the values in the results.

3. In addition, I encourage the authors to provide the NGA50 metric, which accounts for possible
structural inaccuracies. The authors report NGA50 values in the supplementary tables, but they
should be mentioned in the main text (and perhaps added to the NG50 plots).

R. To improve the comparison of the values included in the supplementary tables, we included
supplementary figures showing the N50, NG50, NA50 and NGA50 values (See supplementary
figures 1 and 4). We also improved the results describing the main results of the analysis of
NGA50 values. For the main figures we used Nx values because there were no major
differences in the assembly length between tools and because the number of misassemblies is
reported separately.

4. According to the methods section, the authors ran QUAST with default parameters, which are
optimized for bacterial genomes. The large genome mode "--large" should be used instead for
all datasets. This mode accounts for possible structural differences between reference and
assembled genomes (as mentioned by the authors) and may substantially affect misassemblies
counts, NGA50 and other alignment-based statistics.

R. We thank the reviewer for this suggestion. We looked in more depth the results of Quast and
performed a few experiments changing parameters. We noticed that the default parameters
generated a severely inflated number of misassemblies for most comparisons. In particular we
found that small alternative alignments with relatively low (about 95%) identity were used to
mark “misassemblies” in large contigs. Hence, we ran Quast again with the following
parameters, mostly consistent with the –large option: --eukaryote --min-contig 25000
--min-identity 99 (98 for ONT data) --min-alignment 5000 --extensive-mis-size 20000. We
updated the figures and tables to report the new statistics and we adjusted the text of the results
and discussion according to the new results.

5. The main text (and perhaps figures) should also contain information about the base-level
assembly quality (number of mismatches and small indels).

R. We improved the results and we added supplementary figures to compare the base-level
assembly quality of the different tools (See supplementary figure 2 and 5).

6. The authors rely on the misassemblies count to argue that their approach is more accurate,
however this metric could be misleading. Misassemblies are often clustered together inside
difficult-to-assemble regions (e.g. segmental duplications), and reflect the differences between
reference and assembled genomes or alignment difficulties. As a result, assemblies that do not



attempt to reconstruct such regions will have less reported misassmeblies without significant
penalties in completeness metrics. One important change to alleviate this is to use the correct
QUAST parameters (as mentioned above). A good strategy is to mask the difficult-to-profile
regions of the genome (see the Shasta paper for example), but this may be difficult to do for
non-human genomes. An alternative strategy may be to focus only on very large misassmeblies
(10, 20, 50kb+). The minimum misassembly size should be reported in the main text.

R. Based on the analysis of the Quast results, we found that the parameters that we were using
generated an inflated number of misassembly errors. Unfortunately, the NGA50 values are
artificially reduced as a consequence of this issue. We adjusted the parameters following the
recommendation of the reviewer and in particular we set the limit to call a misassembly as
global to 20 kbp, to facilitate focusing on large misassemblies (bold colors in Figure 3 and
Figure 5). Although the numbers of mis-assemblies are better now, we still believe that these
are higher than those suggested by our internal evaluation of direct minimap alignments. We
finally decided to report the results as obtained with the parameters fixed at this time, to ensure
that all tools are evaluated using a fair procedure.

7. For the diploid assembly evaluations, the authors should report hamming and switch errors,
since the usual contiguity metrics are not sensitive to phasing errors.

R. We improved the benchmark of HG002 using the recently published assembly of HG002
(Jarvis et al., 2022) and expanding the tools to evaluate and the tools used to perform the
evaluation (See supplementary table 2 for details). We reported the number of mismatch and
indel errors calculated by Quast. This tool was executed with the parameters discussed above
for large genomes to have a better assessment of misassembly errors. Understanding that
some of the errors reported by Quast can be switch errors between homologous haplotypes, we
ran the software Merqury to estimate the total number of switch errors. Although the results
were sound comparing tools, in absolute numbers, the amount of switch errors reported by
Merqury was over 10 times the amount of misassemblies reported by Quast. Hence, we decided
to implement an alternative window-based analysis in which windows are assigned to parental
haplotypes based on a selection of parent-specific k-mers from the k-mer distribution obtained
with NGSEP. The results of our procedure were consistent with those of Merqury in terms of
ranking but the absolute numbers were more consistent with the misassemblies reported by
Quast. Finally, we also improved the analysis of genes mapped to the generated assemblies
implementing a script to analyze the paf alignment files generated by minimap2. We obtained
results that were more consistent with the genome coverages reported by Quast. We completely
rewrote the results section on HG002 to describe the new outcomes of our experiments.

8. NGA50 for the phased HG002 was much lower (1.68 Mb), in comparison to the primary
hifiasm mode (69 Mb). However I would expect the phased hifiasm mode to have much lower
contiguity than currently reported. Did the authors run hifiasm using only HiFi reads, or was this
assembly generated with the help of HiC/trio? The comparison with HiFi only phased assembly
would be more relevant.



R. We repeated this assembly to double check that the comparison was performed against the
primary assembly and the phased assembly of Hifiasm obtained taking as input only HiFi reads.
We did not include Hi-C or trio data, although, as the first reviewer indicates and as reported by
Jarvis et al. 2022, the inclusion of these data would for sure improve the genome assembly
achieved by Hifiasm. We were also surprised by the high N50 values and good quality obtained
with the current version of Hifiasm. However, we must be honest in reporting the current
behavior of each tool regardless of the results obtained with NGSEP. Despite the current
difference in contiguity, we believe that the phasing algorithm implemented in NGSEP is very
promising and we are motivated to perform further improvements to improve the N50 and
genome coverage. Based on the results of the simulations and on some internal experiments
with Trypanosoma samples, we also believe that it is important to develop further benchmark
datasets, hopefully for different species, to see how the results obtained with Hifiasm hold on
genomes with different compositions of repetitive elements.

9. The authors tested their approach on nanopore data using three relatively small datasets. I
suggest providing results for human genomes (CHM13, HG002), for which a lot of data is
publicly available. Modern nanopore reads are much longer than PacBio HiFi and should result
in longer phased blocks, highlighting a good use case for the authors' method.

R. We thank the reviewer for this suggestion. We ran NGSEP using ultralong Nanopore data
from CHM13. After making a couple of improvements in memory management, these ultralong
reads provided us with a very contiguous and accurate assembly (N50=71.5 Mbp NGA50=66.04
Mbp). We improved the results to include the experiments with the CHM13 data and to report
the metrics as reported for the HiFi experiments. For HG002, the issue to achieve good phasing
is that the error correction step to reduce the high error rate effectively eliminates the signal of
many heterozygous variants. This makes a big negative impact in the phasing step.

10. The authors need to provide a link to a publicly available repository with the source code
and instructions how to run the assembler and reproduce the paper analysis. All assemblies
generated in this study should be also made publicly available.

R. We apologize for not including this information in the original manuscript. We included a data
and software availability statement. We also added the genome assemblies to the NGSEP
sourceforge site (https://sourceforge.net/projects/ngsep/files/benchmarkAssembler/).
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Dear Dr. Duitama, 

Thank you for submitting your revised manuscript entitled "New algorithms for accurate and efficient de-novo genome assembly
from long DNA sequencing reads". We would be happy to publish your paper in Life Science Alliance pending final revisions
necessary to meet our formatting guidelines. 

Along with points mentioned below, please tend to the following: 
-please upload your supplementary figure files as single files and make sure that any table files are either included in the doc file
of the main manuscript text or upload them as separate editable doc or excel files
-please make sure that all the author names in your manuscript match the author names entered in our system
-please add the author contributions to the main manuscript text
-please add a separate figure legend, including your main and supplementary figures and tables, to your main manuscript text
-please add a figure callout for Figure 5A, Figure 6 and Figure S2 to your main manuscript text

If you are planning a press release on your work, please inform us immediately to allow informing our production team and
scheduling a release date. 

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained. We will use these videos on
social media to promote the published paper and the presenting author (for examples, see
https://twitter.com/LSAjournal/timelines/1437405065917124608). Corresponding or first-authors are welcome to submit the
video. Please submit only one video per manuscript. The video can be emailed to contact@life-science-alliance.org 

To upload the final version of your manuscript, please log in to your account: https://lsa.msubmit.net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publication of your paper, please read the following information carefully. 

A. FINAL FILES:

These items are required for acceptance. 

-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs). 

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors 

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title. It should describe the context and significance of the findings for a general readership; it should be written in the
present tense and refer to the work in the third person. Author names should not be mentioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors 

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the acceptance of your



manuscript.**

**It is Life Science Alliance policy that if requested, original data images must be made available to the editors. Failure to provide
original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all original
data images prior to final submission.** 

**The license to publish form must be signed before your manuscript can be sent to production. A link to the electronic license to
publish form will be sent to the corresponding author only. Please take a moment to check your funder requirements.** 

**Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.** 

Thank you for your attention to these final processing requirements. Please revise and format the manuscript and upload
materials within 7 days. 

Thank you for this interesting contribution, we look forward to publishing your paper in Life Science Alliance. 

Sincerely, 

Eric Sawey, PhD 
Executive Editor 
Life Science Alliance 
http://www.lsajournal.org 

------------------------------------------------------------------------------ 
Reviewer #2 (Comments to the Authors (Required)): 

I thank the authors for responding to all my comments, I have no further requests. 
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Dear Dr. Duitama, 

Thank you for submitting your Methods entitled "New algorithms for accurate and efficient de-novo genome assembly from long
DNA sequencing reads". It is a pleasure to let you know that your manuscript is now accepted for publication in Life Science
Alliance. Congratulations on this interesting work. 

The final published version of your manuscript will be deposited by us to PubMed Central upon online publication. 

Your manuscript will now progress through copyediting and proofing. It is journal policy that authors provide original data upon
request. 

Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately. 

***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of an alternate author. Failure
to respond to routine queries may lead to unavoidable delays in publication.*** 

Scheduling details will be available from our production department. You will receive proofs shortly before the publication date.
Only essential corrections can be made at the proof stage so if there are any minor final changes you wish to make to the
manuscript, please let the journal office know now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science Alliance. Authors are
encouraged to deposit materials used in their studies to the appropriate repositories for distribution to researchers. 

You can contact the journal office with any questions, contact@life-science-alliance.org 

Again, congratulations on a very nice paper. I hope you found the review process to be constructive and are pleased with how
the manuscript was handled editorially. We look forward to future exciting submissions from your lab. 

Sincerely, 

Eric Sawey, PhD 
Executive Editor 
Life Science Alliance 
http://www.lsajournal.org 
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