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Manuscript Summary:

Author's present a novel algorithm FAST-SG that can generate scaffolding graphs even with low (~5X)
long-read coverage and produce synthetic libraries with long insert sizes. These can be combined using
multiple legacy scaffolding tools and generate assembly results comparable to long-read assemblers
(requiring high (~30x) coverage).

Review Summary:

The FAST-SG algorithm and results presented here are novel and valid. This algorithm would serve as a
nice addition to current tools for generating high-quality assemblies with low long-read coverage data.
However, | recommend a major revision in terms of structure and organization to make it more
appealing to the readers. Also request authors to include some additional information.

Review comments:

As per my understanding, the main features of the FAST-SG are:

* Generating scaffolding graphs and synthetic mate-pair libraries which have library size up to BACs
(180kb).

* This could be achieved with very low coverage of long-reads (5X) and provides a novel paradigm for
hybrid assembly

* These FAST-SG libraries can be combined with any leading scaffolders to generate high-quality
assemblies

* FAST-SG assembly results (with 5X long-read coverage) are as good as long-reads heavy (50x) assembly
* FAST-SG is compatible with bacterial as well as human genome and can be achieved with moderate
computational power.

These are very interesting results. However, currently manuscript present these results in a somewhat
imperative manner rather than stating those upfront. From the last paragraph in the background section
and overall results section, this appears as a benchmarking study and presented in kind of report format.
Author’s should consider stating the novelty and important findings upfront, shorten the section on
comparison with read-aligners and include a section on how to effectively use this algorithm (See
below).

| see that FAST-SG is used in conjunction with other tools (DISCOVARDENOVO, LORDEC, SCAFFMATCH,
BOSS, BESST2, OPERA-LG). It would be beneficial if authors could comment on:



* How to choose one scaffolder over other or any recommendations based on available data
types/sequence coverage. Or it is suggested to try out multiple scaffolders and choose the best
assembly by statistics?

* Are these synthetic libraries compatible with any scaffolding tools e.g. SSPACE?

*How to verify the quality of the generated synthetic libraries?

* Consider providing a flowchart for the FAST-SG workflow. Majority of the times, the audience of such
manuscripts are biologists who want to use this tool with their data. Author's comments on usability of
this tool would be very helpful to make informed decisions.

While comparing the scaffolded assemblies, what is the percentage of N's (uncalled bases) in each
assembly? Better continuity may not always a good result if it has a very high percentage of uncalled
bases. This will provide an additional estimate of how assembly compares with the 50x coverage data.

| appreciate the future directions provided in the conclusion section. Consider moving this to the
"Results/Discussion™ section. Conclusions should be summarizing the usability and novelty of this
method.

Minor comments:
Figure 2. Consider using the thin vertical lines to show the average performance.

Figure 4. In the pie charts, provide the number of errors than percentages. This will allow more
meaningful comparison.

Authors have mentioned 15% error rate for the PacBio data. This should be accompanied by the fact
that "this high error rate could be overcome by providing sufficient sequence coverage (100x)".

Manuscript contains several complex sentences and incorrect use of grammar (e.g. have been instead of
has been) and few typos (MySeq should be MiSeq) etc. Please review the manuscript in this aspect. Use
of free tools like "Grammarly" may be helpful for rapid revision.

To summarize, this is a very nice and novel work. Above mentioned changes should help to make it
more appealing to the wide audience.
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