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Peer Review File

Integrating taxonomic signals from MAGs and contigs

improves read annotation and taxonomic profiling of

metagenomes



Reviewer #1 (Remarks to the Author):

The authors describe RAT, a method for quantifying sequence abundance

in shotgun metagenomic data building on top of their previously

published methods CAT for contig annotation and BAT for MAG

annotation. Having observed that the reliability of taxonomic

identification increases with sequence length, and thus from read to

contig to MAG, the authors propose a tiered approach for assigning

reads to taxa: Reads mappable to assembled contigs will be counted

towards the first available of 1) a BAT MAG annotation, 2) a CAT

contig annotation or 3) a DIAMOND contig annotation. Reads with

annotation only directly via DIAMOND will be counted this. The authors

proceed to evaluate their implementation against the quantification

tools, Bracken, Kaiju, Centrifuge, and Kraken 2, and find it

performing favorably.

Major Issues:

RAT in robust mode is, as I understand the manuscript, essentially

equivalent to the common assembly based approach where reads are

assembled into contigs, contigs binned and classified and reads

assigned to taxa via read mapping, which even for a tiered BAT/CAT

annotation of contigs is relatively simple to implement. That is not

to say that a simple solution is not a good solution, to the

contrary. Especially straight forward, seemingly obvious, approaches

are often never evaluated rigorously, and solidly crafted, simple

methods have great value and longevity in our field. However, this

should be appropriately explained in the introduction and the

evaluation should be improved by also contrasting RAT-robust with

similar, assembly based methods, in addition to the

direct-to-reference based methods.

RAT in sensitive mode then straddles the common approaches of assembly

based and direct-to-reference, using the latter only as a fall-back,

which indeed is novel (to my knowledge). Again, this should be made

more explicit in the manuscript introduction and evaluation and the

improvement achieved by making use of the otherwise unassigned reads

to overall taxonomic profile accuracy should be illustrated better.

I realize that the additional reference methods I am asking for may be

simply workflows or reproductions of methods implemented in non-method

publications and may be very similar in performance to RAT-robust.

However, I believe the manuscript would benefit from

improved and more clear positioning of both methods and implementation

as well as more weight given to informative evaluation of the methods.

Minor Issues:

Although I will admit that this can be said of any manuscript at any

stage, the manuscript could benefit from some additional editing for

clarity. I had to re-read several sentences and paragraphs in the

results sections a few times to (hopefully) understand them

correctly.

Similarly, some of the figures were not as immediately helpful as I

would have wished. It may be possible to omit higher taxa, given that

the figures only confirm the expectation that misidentifications at

these ranks are rare, reducing the number of shapes necessary. Perhaps



some inspiration for figure styles easily interpretable by members of

the field can be drawn from the CAMI II paper. (I hesitate to ask, but

using CAMI II over CAMI as benchmark would certainly be nice to be

fully up to date.)

The table comparing performance between RAT and direct classifiers is,

despite the authors' argument that assembly is typically performed

anyway, somewhat misleading. Perhaps the total time including assembly

can be added in parentheses or as alternate columns. This would become

necessary anyway if other, assembly based methods are included in

evaluation.

For the purpose of this review I have assumed that the source code

matching the manuscript is contained in the "RAT_dev" branch of the

referenced git repository. It would have been helpful had the branch

already been merged. I would ask for the README.md serving as

CAT/BAT/RAT manual to be updated to more clearly explain the different

modes.

Reviewer #2 (Remarks to the Author):

The manuscript "Integration of taxonomic signals from MAGs and contigs improves read annotation 

and taxonomic profiling of metagenomes" addresses the performance enhancement that can be 

accomplished by breaking data up into fractions with differing quality. This approach is common 

sense and the authors demonstrate the value of following it. Overall the manuscript is quite well 

written and addresses the issues involved in such a study quite effectively. I have just a few points 

to make for which I would like a response.

Major question:

(1) The authors perform the analysis against the NCBI nr sequence database and its taxonomic 

classification. A modern alternative is also made available with the GTDB as reference sequence 

database and its taxonomic classification. This is good, but the GTDB reference likely offers 

different results from the NCBI reference and the performance of the method and how the results 

change when GTDB is used instead of NCBI reference is not addressed by the study. Both the 

effects of using a different taxonomic namespace and the sensitivity and precision of the 

classification against a different reference DB should be analyzed and discussed. It should be as 

many users will want to use the GTDB reference and taxonomy with the RAT method.

Minor issues:

(2) It wasn't quite clear how the approach worked early enough in the manuscript. For example, 

on page 4 lines 91-93 should explain more clearly that it is the gene calls in the MAGs and contigs 

that are used to search against the reference DB, followed by taxonomic assignment smoothing for 

the contig or MAG and then abundance calculation by read mapping. The details should be left for 

the Methods section of course, but I found myself guessing about the mechanism of the approach 

as several options could have been used here, such as whole genome DNA alignment to reference 

genomes, kmers, etc.

(3) In the analysis "Including taxonomic signals from MAGs and contigs improves read annotation" 

on page 4 starting at line 110, there should be a statement on the MAG quality threshold used and 

how it was obtained.

(4) I think, but it wasn't explicitly stated, that the contig-only performance testing is still using 

contigs that are placed into MAGs, just without applying the taxonomic smoothing from BAT. This 

should be made clear.

(5) On page 5, line 153, the sentence "Concluding, ..." is not good grammar.



(6) On page 5, lines 163-166, there should be citations for UniFrac, Centrifuge, Kaiju, Kraken2, 

and Bracken.

(7) On page 5, line 168, I would like to know how many reads typically correspond to a relative 

abundance of 0.001%. Does that really just mean 1 read by itself isn't considered valid? What 

about if there is taxonomic smoothing to higher levels in the read-based taxonomic annotation? 

One could imagine discarding strays that collectively exceed this threshold when grouped and 

assigned at a higher taxonomic level as would happen for more novel lineages and even for hits to 

closer neighbors in the reference DB. I suspect the thresholding is done after that grouping but 

this should be made clear in the text.

(8) Page 6 line 183 and page 7 line 185. I'm a bit confused why Kaiju is performing as well as RAT. 

A read-only approach to annotation absolutely should not be as good as a MAG and contig 

approach where full-length genes are used for homology detection. I worry that the Kaiju database 

has genomes that closely match to the lineages in the read test data and it makes me suspect the 

entire study. Please address how the reference databases were cleaned of all references too close 

to the test data to ensure a fair analysis.

(9) Page 7 lines 200-209. I wanted a bit more clarity on how reads are mapped, how taxonomic 

smoothing is done, and how higher ranks are assigned. Not full details, just a few more words and 

then a mention that the details are in the Methods section.

(10) Page 7, line 203. Please commit to a sentence. I vote for "... the surrounding regions of the 

genome are considered ..." :-)

(11) Page 7, line 214. The fraction of the test data that falls within MAGs is very unusual. I don't 

want to add a lot more work but I think a fair picture of the performance improvement your 

approach offers on normal samples with a lower proportion of highly abundant lineages is justified. 

Perhaps the CAMI datasets don't individually offer this but what if you add the unassembled reads 

from all the CAMI datasets on top to reduce the fraction contributed by the abundant lineages 

winding up in contigs and MAGs?

(12) Page 7, line 227. Please state that the contigs and MAGs are from CAMI-6 and CAMI-13. It's 

implicit, but make it explicit.

(13) Page10, lines 308-310. The point that these are not lineage abundances but read abundances 

that can be corrected with genome size should be made earlier in the manuscript.

(14) Page 11, lines 365 and Page 12 line 393. A statement that default parameters were used is 

insufficient. I know this is somewhat common practice but I'm against it. Please give the command 

line with all parameters for each method.

Reviewer #3 (Remarks to the Author):

== Introduction

The authors have developed a novel method for the taxonomic profiling of microbiomes using 

various metagenomic data. Their software comes with certain modes (sensitive, robust) to address 

the problem of data "overexplanation", which can lead to wrong or at least unsafe taxonomic 

assignments. They rigorously benchmark their new method against proven benchmarking dataset 

as well as compare it to other established methods in the field. For example, according to their 

data, the precision of the new method(s) clearly outperforms those of other established methods 

and is in line with earlier findings of the group. The presented results indicate that the authors' 

new method could indeed fill a known gap in the field of taxonomic profiling.

== Potential critique



Based on the presented data, I have not found any severe problems, rather than some conceptual 

issues that might require further discussion (see below) and/or clarification. Due to memory 

limitations on my machine (32GB RAM machine) and a lack of suitable server infrastructure at the 

moment, it wasn't possible for me to test-run RAT (i.e. the current version on Github), even 

though RAT robust has one of lowest memory footprints among the tested tools, which is very 

good.

== Major issues (i.e. need for clarification)

* l. 121: Correctly assigning sequences to a taxonomic rank not only requires a robust method but 

also an existing taxonomic classification against one can annotate the samples to (i.e. correct 

names). If the classification is e.g. outdated or not properly curated the taxonomic assignments at 

the different ranks will be negatively affected by that. Now, since this part was not entirely clear to 

me while reading the manuscript, could the authors please discuss this aspect e.g. in view of 

authoritative classifications as e.g. provided by LPSN? From the technical documentation found at 

https://github.com/MGXlab/CAT I figure that CAT/BAT/RAT is using the NCBI taxonomy and that is 

not an authoritative one (e.g. see the disclaimer at 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi). I understand that at some point a 

mapping of protein sequences to taxon names has to be provided and that the NCBI data dumps 

are providing this info in a convenient way but still the aforementioned names can be wrong. This 

should be discussed/clarified.

* l. 383: When UniFrac incorporates the relative phylogenetic relatedness, how does it deal with 

unresolved trees (i.e. unsupported background trees)? I browsed through some implementations 

of UniFrac (https://www.nature.com/articles/ismej200997), including EMDUniFrac 

(https://doi.org/10.1007/s00285-018-1235-9), but couldn't find information on that matter. Now, 

should such important information not be considered by these approaches, this has the potential 

to heavily skew the explanatory power of this type of distance metrics. Of course, all results 

compared via UniFrac would be affected by that but I think the authors should critically discuss 

this problem.

== Minor issues

* l. 26: I recommend to introduce the long form of CAT and BAT as well.

* l. 26: On the Github page there is no mention of RAT. Is it already integrated in the CAT/BAT 

workflow (changelog says no)?

* l. 31: To the best of my knowledge this is not quite correct. HGT was found to be present in 

specific, oftentimes closely related organismal groups. But it is certainly not a general issue 

(https://www.pnas.org/doi/full/10.1073/pnas.1632870100). Barriers to HGT not only exist at 

higher taxonomic ranks (as correctly stated by the authors in l. 211) 

(https://academic.oup.com/gbe/article/15/6/evad089/7180211).

* l. 39: In the main text, the term "annotation" is mentioned here for the first time and it might be 

confusing for those who are more used to terms like "classification of organisms based on their 

sequence data" instead of "annotation of sequences". It might be a good idea to precisely define 

once what the authors exactly mean by the term "annotation".

* l. 59: write out "(data explained: reads > contigs > MAGs)"

* l. 67: write out "(MAGs > contigs > reads)"

* l. 90: here or elsewhere: please state which one of DIAMOND's built-in sensitivity modes you 

chose while running it in blastp or blastx mode. The choice of mode likely has a huge impact on 

the subsequent results. According to the technical documentation the use of DIAMOND's "--

sensitive" parameter is possible.

* l. 111: In addition to the previous point: First, the benchmarking will only be reproducible if all 

parts of the pipeline are properly described in terms of the parameter settings used. Descriptions 

such as "the program x was run using default parameters" might not be sufficient as default 

parameters might vary between versions. Second, users are supposed to use the new tool under 

the settings which were shown in this study to outperform the other tools (How to safeguard 



this?). If other settings are used instead, the results of the tool might not be optimal anymore.

* l. 142: comment: this conservative decision is reasonable

* l. 163: "CAMI ground truth taxonomic profiles", maybe better: "CAMI taxonomic reference 

profiles"

* l. 245: It is probably better to use "unrecognizables" instead of "unknowns"? Later you could 

replace "unknownness" by "unrecognizability?

* l. 263: What type of phylogenetic tree was inferred? Which inference method was used etc.? 

Number of replicates? Info can also be added to the Supplementary Figure 5.

* l. 272: check proper italicization of taxon names througout the manuscript

* l. 343: The "f parameter" does what? Please provide a brief description for those who are not 

familiar with this term.

* l. 410: It would be helpful to write out that an overview of all samples is found in Supplementary 

Table 1.

== Figures:

* e.g. in Fig. 2 the yellow and orange colors are difficult to distinguish

* median mark on the bar charts only barely visible for "RAT robust"

== Tables:

* l. 226: What about disk space usage during the various runs? The default database already uses 

c. 180 GB.

* l. 227: The prefix of the simulated datasets "smp" stands for what?

* l. 228: "bracken" -> "Bracken"

* l. 229: 16 parallel CPUs or 16 CPU cores? Please mention the CPU types and number of cores.

== Supplementary Data

* Generally I recommend to not use a MS Word file but to rather render a proper PDF (e.g. using 

LaTeX) in which the images are included as vector graphics to allow the user to zoom in the more 

complex figures without loss of quality. For example, the text in Suppl. Fig. 5 is not readable for 

me.

* l. 20: What do the authors mean by "[...] and the taxonomic signal they originate from"? Do 

they perhaps mean "water sample" instead?

* l. 24 (Supplementary Fig. 5): What is the meaning of the background colors behind the leaf 

labels?

* l. 32 (Supplementary Fig. 6): "CAMI truth" sounds a bit odd. Maybe better to use "CAMI 

reference"

== Language issues (typos, grammar etc.)

The language is very good.
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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

h\gh a 3C; 7SOCJMN :;N9MD8; 1"3Z 7 H;OCJ: <JM LS7IP<WDIB N;LS;I9; 78SI:7I9; DI NCJOBSI H;O7B;IJHD9 :7O7

8SDG:DIB JI OJK J< OC;DM KM;TDJSNGW KS8GDNC;: H;OCJ:N $"3 <JM 9JIPB 7IIJO7PJI 7I: #"3 <JM -"( 7IIJO7PJI\

)7TDIB J8N;MT;: OC7O OC; M;GD78DGDOW J< O7VJIJHD9 D:;IP>97PJI DI9M;7N;N UDOC N;LS;I9; G;IBOCZ 7I: OCSN <MJH

M;7: OJ 9JIPB OJ -"(Z OC; 7SOCJMN KMJKJN; 7 P;M;: 7KKMJ79C <JM 7NNDBIDIB M;7:N OJ O7V7[ 1;7:N H7KK78G; OJ

7NN;H8G;: 9JIPBN UDGG 8; 9JSIO;: OJU7M:N OC; >MNO 7T7DG78G; J< hc 7 #"3 -"( 7IIJO7PJIZ ic 7 $"3 9JIPB

7IIJO7PJI JM jc 7 %*"-/.% 9JIPB 7IIJO7PJI\ 1;7:N UDOC 7IIJO7PJI JIGW :DM;9OGW TD7 %*"-/.% UDGG 8;

9JSIO;: OCDN\ 3C; 7SOCJMN KMJ9;;: OJ ;T7GS7O; OC;DM DHKG;H;IO7PJI 7B7DINO OC; LS7IP>97PJI OJJGNZ #M79F;IZ

*5ABMT $9FLJA:M?9T 5F8 *J5C9F `T 5F8 <F8 AL H9J:GJEAF? :5NGJ56DQV

5; OC7IF 1;WD;X;M ko <JM OC;DM QH; 7I: ;=JMO M;WD;XDIB JVM NOV:Z 7I: OC;DM 9JHH;ION` 5;

7KKM;9D7O; OC; 9JINOMV9QW; NVBB;NQJIN 7I: CJK; OC7O X; C7W; 7::M;NN;: 7GG OC;DM 9JI9;MIN

accordingly.

Major Issues

1.02 - 1"3 DI MJ8SNO HJ:; DNZ 7N * SI:;MNO7I: OC; H7ISN9MDKOZ ;NN;IP7GGW ;LSDT7G;IO OJ OC; 9JHHJI 7NN;H8GW

87N;: 7KKMJ79C UC;M; M;7:N 7M; 7NN;H8G;: DIOJ 9JIPBNZ 9JIPBN 8DII;: 7I: 9G7NND>;: 7I: M;7:N 7NNDBI;: OJ

O7V7 TD7 M;7: H7KKDIBZ UCD9C ;T;I <JM 7 P;M;: #"3`$"3 7IIJO7PJI J< 9JIPBN DN M;G7PT;GW NDHKG; OJ DHKG;H;IO\

3C7O DN IJO OJ N7W OC7O 7 NDHKG; NJGSPJI DN IJO 7 BJJ: NJGSPJIZ OJ OC; 9JIOM7MW\ &NK;9D7GGW NOM7DBCO <JMU7M:Z

N;;HDIBGW J8TDJSNZ 7KKMJ79C;N 7M; JA;I I;T;M ;T7GS7O;: MDBJMJSNGWZ 7I: NJGD:GW 9M7A;:Z NDHKG; H;OCJ:N C7T;

BM;7O T7GS; 7I: GJIB;TDOW DI JSM >;G:\ )JU;T;MZ OCDN NCJSG: 8; 7KKMJKMD7O;GW ;VKG7DI;: DI OC; DIOMJ:S9PJI 7I:

OC; ;T7GS7PJI NCJSG: 8; DHKMJT;: 8W 7GNJ 9JIOM7NPIB 1"3aMJ8SNO UDOC NDHDG7MZ 7NN;H8GW 87N;: H;OCJ:NZ DI

7::DPJI OJ OC; :DM;9OaOJaM;<;M;I9; 87N;: H;OCJ:N\

5; 7BM;; OC7O JVM 7KKMJ79C DN NOM7DBCPJMX7M:` )JX;W;M̂ 7N H;IQJI;: 8;GJX 8Z M;WD;X;M ko^ OC;

7KKMJ79C DN VNV7GGZ 9JIO7DI;: DI 7 9JGG;9QJI J< DIfCJVN; N9MDKON OC7O 97I JIGZ 8; MVI 8Z K;JKG; XDOC

good understanding of the main programming language(s) used in the lab. One of our goals was to 

H7F; 8;NO KM79Q9; 7NN;H8GZf87N;: KMJ>GDIB J< NCJOBVI H;O7B;IJH;N HJM; 799;NND8G; OJ IJIf

9JHKVO7QJI7G 8DJGJBDNON 7I: OC;I 8VDG:DIB DIOJ DO OC; VN; J< :DM;9O M;7: 7IIJO7QJIN <JM VIH7KK;:

reads.

-2 8.F2 =.12 D82 3.0D D8.D .CC2=/<IQ/.C21 @B?5<9>7 9C .> 2CD./<9C821 =2D8?1 =?B2 2H@<909D /I

7::DIB OC; <JGGJXDIB O;YO OJ OC; DIOMJ:V9QJI h<MJH GDI; sui_ c3CVN^ 7NN;H8GZf87N;: 7IIJO7QJI J<

,"(N 7I: 9JIQBN 9JHKMDN; 7 9VMM;IO 8;NO KM79Q9; <JM 7I7GZNDIB NCJOBVI H;O7B;IJHD9 :7O7N;ON` 3C;

M;GD78G; O7YJIJHD9 7IIJO7QJIN OJB;OC;M XDOC M;7:f87N;: 9JW;M7B; J< OC; ,"(N 7I: 9JIQBN 97I 8;

VN;: OJ ;NQH7O; O7YJIJHD9 KMJ>G;N OC7O C7W; GDSG; IJDN; 7I: CDBC ;YKG7I7OJMZ KJX;M̀d 5; 9DO;

CDE192C D8.D /2>08=.B;21 D82 F.<E2 ?3 .CC2=/<IQ/.C21 @B?5<9>7 =2D8?1C .>1 . CDE1I D8.D EC21 D89C

=2D8?1 D? @B?5<2 D82 =2D.72>?=2 ?3 . 7B?E>1G.D2B DB2.D=2>D @9@2<9>2M

1.03 - 1"3 DI N;INDPT; HJ:; OC;I NOM7::G;N OC; 9JHHJI 7KKMJ79C;N J< 7NN;H8GW 87N;: 7I: :DM;9OaOJaM;<;M;I9;Z

SNDIB OC; G7Q;M JIGW 7N 7 <7GGa879FZ UCD9C DI:;;: DN IJT;G bOJ HW FIJUG;:B;c\ "B7DIZ OCDN NCJSG: 8; H7:; HJM;



;VKGD9DO DI OC; H7ISN9MDKO DIOMJ:S9PJI 7I: ;T7GS7PJI 7I: OC; DHKMJT;H;IO 79CD;T;: 8W H7FDIB SN; J< OC;

JOC;MUDN; SI7NNDBI;: M;7:N OJ JT;M7GG O7VJIJHD9 KMJ>G; 799SM79W NCJSG: 8; DGGSNOM7O;: 8;Q;M\

We have added/adapted the following text to the manuscript to address this comment:

# 'MJH GDI; ur_ c%DM;9O M;7: 7IIJO7QJI 8Z %*",.-% DN OC;I VN;: <JM OCJN; M;7:N OC7O 97IIJO

8; 7NNJ9D7O;: XDOC 7 9JIQB JM ,"( 7I: OJ DHKMJW; OC; N;INDQWDOZ J< OC; M;NVGQIB O7YJIJHD9

@B?5<2MO

# 'MJH GDI; pos_ c1"3 fH9M NGDBCOGZ JVOK;M<JMH;: 1"3 fH9 DI +o :DNO7I9; 7I: N;INDQWDOẐ

DI:D97QIB OC7O DI9GV:DIB :DM;9O M;7: 7IIJO7QJI G;7:N OJ M;9JINOMV9O;: KMJ>G;N OC7O 7M; HJM;

C9=9<.B D? D82 B232B2>02 @B?5<2 D8.> G82> B2<I9>7 C?<2<I ?> .CC2=/<IQ/.C21 @B?5<9>7MO

# From line 264: “*I9GV:DIB :DM;9O M;7: 7IIJO7QJI 9JINDNO;IOGZ DI9M;7N;: 1"3bN N;INDQWDOZ

compared to RAT -mc on all ranks and across all three datasets. One may expect that these 

9G7NND>97QJIN 7M; G;NN MJ8VNO OC7I OCJN; 7IIJO7O;: WD7 ,"(N JM 9JIQBN d̀

1.04 - * M;7GDX; OC7O OC; 7::DPJI7G M;<;M;I9; H;OCJ:N * 7H 7NFDIB <JM H7W 8; NDHKGW UJMF@JUN JM M;KMJ:S9PJIN

J< H;OCJ:N DHKG;H;IO;: DI IJIaH;OCJ: KS8GD97PJIN 7I: H7W 8; T;MW NDHDG7M DI K;M<JMH7I9; OJ 1"3aMJ8SNO\

)JU;T;MZ * 8;GD;T; OC; H7ISN9MDKO UJSG: 8;I;>O <MJH DHKMJT;: 7I: HJM; 9G;7M KJNDPJIDIB J< 8JOC H;OCJ:N

7I: DHKG;H;IO7PJI 7N U;GG 7N HJM; U;DBCO BDT;I OJ DI<JMH7PT; ;T7GS7PJI J< OC; H;OCJ:N\

We agree with the reviewer and would like to refer to our responses to comments 1.02 and 1.03.

Minor Issues

1.05 - "DL@GM?@ ) OADD 58EAL L@5L L@AK 75F 69 K5A8 G: 5FQ E5FMK7JAHL 5L 5FQ KL5?9T L@9 E5FMK7JAHL 7GMD8 69F9<L

<MJH NJH; 7::DPJI7G ;:DPIB <JM 9G7MDOW\ * C7: OJ M;aM;7: N;T;M7G N;IO;I9;N 7I: K7M7BM7KCN DI OC; M;NSGON

N;9PJIN 7 <;U PH;N OJ bCJK;<SGGWc SI:;MNO7I: OC;H 9JMM;9OGW\

We have rechecked the manuscript thoroughly ourselves and with the help of colleagues and 

rephrased/shortened/split any sentences that might be confusing. Please see the document with 

tracked changes.

1.06 - 0AEAD5JDQT KGE9 G: L@9 <?MJ9K O9J9 FGL 5K AEE98A5L9DQ @9DH:MD 5K ) OGMD8 @5N9 OAK@98V )L E5Q 69 HGKKA6D9

OJ JHDO CDBC;M O7V7Z BDT;I OC7O OC; >BSM;N JIGW 9JI>MH OC; ;VK;9O7PJI OC7O HDND:;IP>97PJIN 7O OC;N; M7IFN

7M; M7M;Z M;:S9DIB OC; ISH8;M J< NC7K;N I;9;NN7MW\ 0;MC7KN NJH; DINKDM7PJI <JM >BSM; NOWG;N ;7NDGW

AFL9JHJ9L56D9 6Q E9E69JK G: L@9 <9D8 75F 69 8J5OF :JGE L@9 $",) )) H5H9JV Y) @9KAL5L9 LG 5KCT 6ML MKAF? $",) ))

over CAMI as benchmark would certainly be nice to be fully up to date.)

We agree with reviewer #2 that the CAMI2 datasets should be included in the benchmark. The 

dataset used for the original benchmark was indeed from CAMI2, albeit one of the toy datasets 

hHJVN; BVOi` 5; C7W; H7:; OCDN HJM; ;YKGD9DO^ 8Z 9C7IBDIB 7IZ H;IQJIN J< $",* OJ $",*p XC;M;

appropriate and adding the phrase “the second round of the CAMI challenge” in other places in the 

H7IVN9MDKO` "O OC; QH; XC;I X; M7I OC; DIDQ7G 8;I9CH7MF^ OC; J?9D7G M;<;M;I9;N <JM OC; $",*p

challenge datasets were not yet available. We have now added two of the CAMI2 real-world datasets 

OJ JVM 8;I9CH7MF f H7MDI; 7I: MCD[JNKC;M;` 5; :DN9VNN OC;H DI OC; N;9QJIN c*I9GV:DIB O7YJIJHD9

NDBI7GN <MJH ,"(N 7I: 9JIQBN DHKMJW;N M;7: 7IIJO7QJId 7I: c*I9GV:DIB DI<JMH7QJI <MJH 9JIQBN



.>1 ("%C 9=@B?F2C .00EB.0I ?3 D.H?>?=90 @B?5<9>7O .>1 C8?G D82 B2CE<DC 9> *E@@<2=2>D.BI $97EB2C

pfs` " O78G; 9JIO7DIDIB DHKJMO7IO DI<JMH7QJI 78JVO OC; :7O7N;ON DN DI9GV:;: 7N 2VKKG;H;IO7MZ 378G;

1.

5; C7W; 7GNJ 9C7IB;: OC; JMDBDI7G 'DBVM; p OJ H7F; OC; DI<JMH7QJI 9JIO7DI;: HJM; 799;NND8G;^ 7I:

M;HJW;: OC; 9G7NN^ JM:;M̂ 7I: <7HDGZ M7IFN <JM OC; >BVM;N hOC; >BVM;N 9JIO7DIDIB 7GG M7IFN DN NQGG

available as Supplementary Figure2).

1.07 - 1@9 L56D9 7GEH5JAF? H9J:GJE5F79 69LO99F /"1 5F8 8AJ97L 7D5KKA<9JK AKT 89KHAL9 L@9 5ML@GJK\ 5J?ME9FL

OC7O 7NN;H8GW DN OWKD97GGW K;M<JMH;: 7IWU7WZ NJH;UC7O HDNG;7:DIB\ 0;MC7KN OC; OJO7G PH; DI9GS:DIB 7NN;H8GW

can be added in parentheses or as alternate columns. This would become necessary anyway if other, assembly-

87N;: H;OCJ:N 7M; DI9GS:;: DI ;T7GS7PJI\

We see how the argument about the assembly being performed anyway could be misleading. We 

C7W; 7::;: OC; QH; DO OJJF OJ 7NN;H8G; 7I: 8DI OC; OXJ N7HKG;N DI 2VKKG;H;IO7MZ 378G; p^ XCD9C

we also refer to in the text.

1.08 - For the purpose of this review I have assumed that the source code matching the manuscript is contained 

in the "RAT_dev" branch of the referenced git repository. It would have been helpful had the branch already 

been merged. I would ask for the README.md serving as CAT/BAT/RAT manual to be updated to more clearly 

9PHD5AF L@9 8A;9J9FL EG89KV

5; C7W; NDI9; H;MB;: OC; 8M7I9C;N JI (DOCV8 7I: VK:7O;: OC; 1&"%,&`H: OJ DI9GV:; DINOMV9QJIN

for running RAT including code examples.

Reviewer #2 (Remarks to the Author):

i\gh a 3C; H7ISN9MDKO f*IO;BM7PJI J< O7VJIJHD9 NDBI7GN <MJH -"(N 7I: 9JIPBN DHKMJT;N M;7: 7IIJO7PJI 7I:

L5PGFGEA7 HJG<DAF? G: E9L5?9FGE9K] 588J9KK9K L@9 H9J:GJE5F79 9F@5F79E9FL L@5L 75F 69 577GEHDAK@98 6Q

8M;7FDIB :7O7 SK DIOJ <M79PJIN UDOC :D=;MDIB LS7GDOW\ 3CDN 7KKMJ79C DN 9JHHJI N;IN; 7I: OC; 7SOCJMN

:;HJINOM7O; OC; T7GS; J< <JGGJUDIB DO\ /T;M7GG OC; H7ISN9MDKO DN LSDO; U;GG UMDQ;I 7I: 7::M;NN;N OC; DNNS;N

DITJGT;: DI NS9C 7 NOS:W LSDO; ;=;9PT;GW\ * C7T; ESNO 7 <;U KJDION OJ H7F; <JM UCD9C * UJSG: GDF; 7 M;NKJIN;\

We thank reviewer #2 for the compliments on our manuscript and appreciate the valuable insights 

we have gained from their comments. We hope that our responses address all the points raised by 

reviewer #2 appropriately.

,7EJM LV;NQJI
2.02 -  The authors perform the analysis against the NCBI nr sequence database and its taxonomic 

9G7NND>97PJI\ " HJ:;MI 7GO;MI7PT; DN 7GNJ H7:; 7T7DG78G; UDOC OC; (3%# 7N M;<;M;I9; N;LS;I9; :7O787N; 7I:

DON O7VJIJHD9 9G7NND>97PJI\ 3CDN DN BJJ:Z 8SO OC; (3%# M;<;M;I9; GDF;GW J=;MN :D=;M;IO M;NSGON <MJH OC; .$#*

reference and the performance of the method and how the results change when GTDB is used instead of NCBI 

J9:9J9F79 AK FGL 588J9KK98 6Q L@9 KLM8QV #GL@ L@9 9;97LK G: MKAF? 5 8A;9J9FL L5PGFGEA7 F5E9KH579 5F8 L@9



N;INDPTDOW 7I: KM;9DNDJI J< OC; 9G7NND>97PJI 7B7DINO 7 :D=;M;IO M;<;M;I9; %# NCJSG: 8; 7I7GWX;: 7I: :DN9SNN;:\

It should be as many users will want to use the GTDB reference and taxonomy with the RAT method.

In the manuscript, we have now included a comparison of using RAT with NCBI vs. GTDB taxonomy 

JI OC; 8DJGJBD97G :7O7N;ON DI 7 I;X N;9QJI 97GG;: c(3%# 9JHK7Q8DGDOZ KMJWD:;N GJX;M M7IF

7IIJO7QJIN JI 8DJGJBD97G :7O7d̀ 5; :;9D:;: 7B7DINO DI9GV:DIB OC; 9JHK7MDNJI DI OC; N;9QJI 78JVO

the CAMI2 benchmark, because the CAMI2 “ground truth” was based on NCBI Taxonomy. Thus, a 

cOMV;d 7IIJO7QJI XDOC (3%# DN IJO 7W7DG78G; <JM OC; $",*p :7O7 7I: OCVN 9JHK7MDIB OC;

N;INDQWDOZeKM;9DNDJI J< OC; 7IIJO7QJIN XJVG: 8; HDNG;7:DIB` 5; :D: DI9GV:; 7 9JHK7MDNJI J< OC;

IVH8;M J< 7IIJO7O;: M;7:Ne9JIQBNe,"(N DI OC; $",*p :7O7N;ON DI OC; I;X 2VKKG;H;IO7MZ 'DBVM;

11 and Supplementary table 5.

Minor issues
2.03 - It wasn't quite clear how the approach worked early enough in the manuscript. For example, on page 4 

GDI;N phapj NCJSG: ;VKG7DI HJM; 9G;7MGW OC7O DO DN OC; B;I; 97GGN DI OC; -"(N 7I: 9JIPBN OC7O 7M; SN;: OJ N;7M9C

7B7DINO OC; M;<;M;I9; %#Z <JGGJU;: 8W O7VJIJHD9 7NNDBIH;IO NHJJOCDIB <JM OC; 9JIPB JM -"( 7I: OC;I

78SI:7I9; 97G9SG7PJI 8W M;7: H7KKDIB\ 3C; :;O7DGN NCJSG: 8; G;A <JM OC; -;OCJ:N N;9PJI J< 9JSMN;Z 8SO *

<JSI: HWN;G< BS;NNDIB 78JSO OC; H;9C7IDNH J< OC; 7KKMJ79C 7N N;T;M7G JKPJIN 9JSG: C7T; 8;;I SN;: C;M;Z

such as whole genome DNA alignment to reference genomes, kmers, etc.

We have adapted the paragraph that explains the algorithm and changed the following sentences 

hNO7MQIB DI GDI; wui_ cCAT and BAT predict ORFs on these longer sequences and query them against a 

protein reference database with DIAMOND blastp. Taxonomy of the sequence is assigned based on 

OC; 9JH8DI;: O7YJIJHD9 NDBI7G J< OC; DI:DWD:V7G .1'N^ N;G;9QIB CDBC;MfM7IFDIB O7Y7 DI 97N;N XC;M;

H7IZ 9JI@D9QIB NDBI7GN 7M; KM;N;IO` %;<7VGO JKQJIN <JM OC; M;<;M;I9; :7O787N; DI9GV:; OC; -$#*

non-redundant protein database (nr) and, in the latest RAT update, the non-redundant set of 

KMJO;DIN DI OC; (;IJH; 37YJIJHZ %7O787N; h(3%#i` "GO;MI7QW;GẐ 7IZ KMJO;DI :7O787N; XDOC

O7YJIJHD9 7IIJO7QJIN 97I 8; NVKKGD;: 8Z OC; VN;M̀ -;YO^ DI:DWD:V7G M;7:N 7M; H7KK;: OJ OC; 9JIQBN

XDOC #5"f,&,^ 7I: ;79C M;7: DIC;MDON OC; O7YJIJHD9 7IIJO7QJI XDOC OC; CDBC;NO M;GD78DGDOZ_ OC;

,"( 7IIJO7QJI D< OC; 9JIQB DN 8DII;:^ 7I: OC; 9JIQB 7IIJO7QJI D< DO DN VI8DII;:` 'DI7GGẐ OC;

M;H7DIDIB N;LV;I9;N hM;7:N OC7O :J IJO H7K OJ 7 9JIQB 7I: 9JIQBN OC7O 97IIJO 8; 7IIJO7O;: 8Z

CAT) are annotated individually by querying them directly against the protein database with 

%*",.-% 8G7NOY DI :;<7VGO N;INDQWDOZ HJ:;.”

i\gk a *I OC; 7I7GWNDN ^*I9GS:DIB O7VJIJHD9 NDBI7GN <MJH -"(N 7I: 9JIPBN DHKMJT;N M;7: 7IIJO7PJI_ JI K7B;

k NO7MPIB 7O GDI; hhgZ OC;M; NCJSG: 8; 7 NO7O;H;IO JI OC; -"( LS7GDOW OCM;NCJG: SN;: 7I: CJU DO U7N J8O7DI;:\

We have added the statement “h|onz 9JIO7HDI7QJIid DI OC; N;IO;I9; NO7MQIB <MJH GDI; orr`

i\gl a * OCDIFZ 8SO DO U7NIeO ;VKGD9DOGW NO7O;:Z OC7O OC; 9JIPBaJIGW K;M<JMH7I9; O;NPIB DN NPGG SNDIB 9JIPBN OC7O

are placed into MAGs, just without applying the taxonomic smoothing from BAT. This should be made clear.

We have changed the sentence describing the RAT runs to: “-2 0?=@.B21 5F2 1942B2>D =2D8?1C 3?B

M;7: 7IIJO7QJI_ hDi 1"3 fM OJ 7IIJO7O; 7GG M;7:N :DM;9OGZ XDOC %*",.-% 8G7NOY^ XDOCJVO H7KKDIB



OC;H OJ 9JIQBN JM ,"(N^ hDDi 1"3 f9M <JM O7YJIJHD9 7IIJO7QJIN WD7 9JIQBN 8VO DBIJMDIB ,"(

7IIJO7QJIN^ 7I: :DM;9O M;7: 7IIJO7QJIN <JM M;7:N OC7O :D: IJO H7K OJ 9JIQBN^ hDDDi 1"3 fH9M <JM

7IIJO7QJIN WD7 ,"(N^ 9JIQBN^ 7I: M;7:N^ VNDIB OC; ,"(N DI9GV:;: DI $",*p ha$",* B;IJH;Nbi^ hDWi

1"3 fH9M <JM 7IIJO7QJIN WD7 ,"(N^ 9JIQBN^ 7I: M;7:N^ VNDIB ,"(N 8DII;: 8Z ,;O7#"3p h|onz

9JIO7HDI7QJIi^ 7I: hWi 1"3 fH9 <JM 7IIJO7QJIN WD7 ,"(N 7I: 9JIQBN^ VNDIB 7I: ,;O7#"3p ,"(N^

8VO IJ :DM;9O M;7: 7IIJO7QJIN d̀

2.06 - On page 5, line 153, the sentence "Concluding, ..." is not good grammar.

We have changed the beginning of the sentence (now line 184) to “In conclusion,”.

bmc /I K7B; lZ GDI;N hmjahmmZ OC;M; NCJSG: 8; 9DO7PJIN <JM 4ID'M79Z $;IOMD<SB;Z +7DESZ +M7F;IiZ 7I: #M79F;I\

5; C7W; DI9GV:;: OC; 9DO7QJI DI OC; O;YO h9VMM;IOGZ NO7MQIB <MJH GDI; owti`

i\gn a /I K7B; lZ GDI; hmoZ * UJSG: GDF; OJ FIJU CJU H7IW M;7:N OWKD97GGW 9JMM;NKJI: OJ 7 M;G7PT; 78SI:7I9; J<

0.001%. Does that really just mean 1 read by itself isn't considered valid? What about if there is taxonomic 

NHJJOCDIB OJ CDBC;M G;T;GN DI OC; M;7:a87N;: O7VJIJHD9 7IIJO7PJIY /I; 9JSG: DH7BDI; :DN97M:DIB NOM7WN OC7O

9JGG;9PT;GW ;V9;;: OCDN OCM;NCJG: UC;I BMJSK;: 7I: 7NNDBI;: 7O 7 CDBC;M O7VJIJHD9 G;T;G 7N UJSG: C7KK;I <JM

more novel lineages and even for hits to closer neighbors in the reference DB. I suspect the thresholding is done 

7A;M OC7O BMJSKDIB 8SO OCDN NCJSG: 8; H7:; 9G;7M DI OC; O;VO\

3C;M; 7M; 7 <;X KJDION X; XJVG: GDF; OJ H;IQJI DI M;NKJIN; OJ OCDN 9JHH;IO_

� 1;WD;X;M kp DN 9JMM;9O DI OC;DM 7NNVHKQJI OC7O OC; OCM;NCJG: DN 7KKGD;: 7A;M O7YJIJHD9

smoothing. If a species is present below the threshold but its genus has a higher abundance, 

D82> D82 B2.1C /2<?>79>7 D? D82 C@2092C 1? >?D 72D 9>0<E121 9> D82 D.H?>?=90 @B?5<2 ?>

species level, but they do get included at genus rank and above. We have made this explicit 

9> D82 =.>EC0B9@D 9> <9>2 WUV /I C.I9>7 N+89C 0EDQ?4 G.C .@@<921 C2@.B.D2<I ?> 2F2BI

taxonomic rank. Thus, even if a species with an abundance below 0.001% was removed, its 

M;7:N 9JVG: NQGG 8; DI9GV:;: 7O OC; B;IVN M7IF D< OC; B;IVN X7N }n`nnoz d̀

� An abundance of >0.001% corresponds to 4 reads in CAMI2 all datasets. We have included 

OCDN DI<JMH7QJI DI OC; >BVM; G;B;I:N J< >BVM;N q^ 7I: NVKKG;H;IO7MZ >BVM;N r 7I: s^ 7I: DI

the text.

� We believe that the user should get full decision power in the usage of our tool. Therefore, 

RAT itself does not exclude any taxa, even if they are only represented by one read. The 

OCM;NCJG: J< n`nnoz DN 7 M;9JHH;I:7QJI OC7O X; H7F; DI OC; H7IVN9MDKO :V; OJ OC;

@2B3?B=.>02 D8.D G2 8.F2 C22> 9> D82 /2>08=.B; R.>1 G2 8.F2 .@@<921 D82 C.=2 0EDQ?4 3?B

OC; JOC;M OJJGN 7N X;GG^ 7N H;IQJI;: DI GDI; pnoi` 5; C7W; H7:; OCDN HJM; ;YKGD9DO DI GDI;N

198 saying, “The RAT output includes all taxa that are represented by at least a single read. 

)JX;W;M̂ 7N :DM;9O M;7: 7IIJO7QJIN 7M; FIJXI OJ 8; DI799VM7O;^ X; GDHDO;: OC; 7HJVIO J<

noise by only considering taxa with a minimum abundance of 0.001% (which represents 4 

B2.1C 9> D82 #"(&W C.=@<2CS .>1 .@@<921 D89C 0EDQ?4 3?B .<< D??<C 9> D82 /2>08=.B;.”

2.08 - Page 6 line 183 and page 7 line 185. I'm a bit confused why Kaiju is performing as well as RAT. A read-



JIGW 7KKMJ79C OJ 7IIJO7PJI 78NJGSO;GW NCJSG: IJO 8; 7N BJJ: 7N 7 -"( 7I: 9JIPB 7KKMJ79C UC;M; <SGGaG;IBOC

B;I;N 7M; SN;: <JM CJHJGJBW :;O;9PJI\ * UJMMW OC7O OC; +7DES :7O787N; C7N B;IJH;N OC7O 9GJN;GW H7O9C OJ OC;

GDI;7B;N DI OC; M;7: O;NO :7O7 7I: DO H7F;N H; NSNK;9O OC; ;IPM; NOS:W\ 0G;7N; 7::M;NN CJU OC; M;<;M;I9;

databases were cleaned of all references too close to the test data to ensure a fair analysis.

5; 7BM;; OC7O OC; BM;7O K;M<JMH7I9; J< F7DEV JI M;7: 7IIJO7QJI 7I: O7YJIJHD9 KMJ>GDIB DN NOMDFDIB

and understand Reviewer #2’s concerns. The dataset originally used in the benchmark (toy mouse 

BVO <MJH OC; $",*p 9C7GG;IB;i :D: DI <79O JIGZ 9JIO7DI O7Y7 XDOC 7 NK;9D;N M;KM;N;IO7QW; DI OC;

reference database albeit with a high simulated error rate that represents sequence divergence. To 

improve our benchmark, we added two more CAMI2 datasets to the manuscript, marine and 

MCD[JNKC;M;` 5; XMDO; 78JVO OC;H DI OC; N;9QJIN c*I9GV:DIB O7YJIJHD9 NDBI7GN <MJH ,"(N 7I:

9JIQBN DHKMJW;N M;7: 7IIJO7QJId 7I: c*I9GV:DIB DI<JMH7QJI <MJH 9JIQBN 7I: ,"(N DHKMJW;N

.00EB.0I ?3 D.H?>?=90 @B?5<9>7O .>1 C8?G D82 B2CE<DC 9> *E@@<2=2>D.BI $97EB2C WQYM " D./<2

9JIO7DIDIB DHKJMO7IO DI<JMH7QJI 78JVO OC; :7O7N;ON DN DI9GV:;: 7N 2VKKG;H;IO7MZ 378G; o`

The new datasets contain on average ~15-29% reads from organisms that do not have a species 

7I:eJM B;IVN M;KM;N;IO7QW; DI OC; :7O787N; VN;: hN;; 2VKKG;H;IO7MZ 378G; o^ 2VKKG;H;IO7MZ 'DBVM;

pi` 3C;N; :7O7N;ON 9JI>MH OC; BM;7O K;M<JMH7I9; J< F7DEV DI M;7: 7IIJO7QJI. Although the True 

KJNDQW; M7O; :MJKN <JM OC; M;7:N OC7O :J IJO C7W; 7 NK;9D;N M;KM;N;IO7QW; DI OC; :7O787N;^ +o

19CD.>02 .>1 G2978D21 ,>93B.0 C8?G 8?G G2<< ;.9:E 1?2C .C . @B?5<2B R*E@@<2=2>D.BI $97EB2C X .>1

si` )JX;W;M̂ OC; H7MDI; 7I: MCD[JNKC;M; :7O7N;ON 7GNJ 9JI>MH OC; CDBC M7O; J< <7GN; KJNDQW; O7Y7 DI

D82 D.H?>?=90 @B?5<2 /I '.9:E .C .<C? ?/C2BF21 9> D82 B2.< /9?<?790.< 7B?E>1G.D2B 1.D.C2DK 2F2> ?>

high taxonomic ranks (Supplementary Figures 4 and 5).

2.09 - Page 7 lines 200-209. I wanted a bit more clarity on how reads are mapped, how taxonomic smoothing is 

:JI;Z 7I: CJU CDBC;M M7IFN 7M; 7NNDBI;:\ .JO <SGG :;O7DGNZ ESNO 7 <;U HJM; UJM:N 7I: OC;I 7 H;IPJI OC7O OC;

:;O7DGN 7M; DI OC; -;OCJ:N N;9PJI\

5; IJX 9G7MD<Z OCDN 8Z 7::DIB cXDOC #5"f,&,d OJ OC; N;IO;I9;N NO7MQIB JI GDI;N wn^ onq` 5; C7W;

7GNJ 7:7KO;: OC; N;IO;I9; NO7MQIB JI GDI; psr OJ c1;7:N 8;GJIBDIB OJ IJW;G O7Y7 XDOCDI FIJXI

9G7:;N 7M; 7GNJ HJM; GDF;GZ OJ B;O 9JMM;9OGZ 7IIJO7O;:^ 7N XC;I OC; M;7:N 7M; 7NN;H8G;: DIOJ 9JIQBN

or MAGs, RAT may annotate them on a higher taxonomic rank. For example, if the closest related 

C2AE2>02C 9> D82 B232B2>02 1.D./.C2 .B2 3?E>1 .=?>7 1942B2>D C@2092C 9> . 72>ECK D82 C2AE2>02 G9<<

be annotated at the genus rank (see Methods).”

2.10 - Page 7, line 203. Please commit to a sentence. I vote for "... the surrounding regions of the genome are 

considered ..." :-)

3C7IFN <JM IJQIB OCDN^ X; C7W; 9JHHDS;: OJ OC; N;IO;I9; 7N NVBB;NO;:`

i\hh a 07B; nZ GDI; ihk\ 3C; <M79PJI J< OC; O;NO :7O7 OC7O <7GGN UDOCDI -"(N DN T;MW SISNS7G\ * :JI]O U7IO OJ 7:: 7

DGL EGJ9 OGJC 6ML ) L@AFC 5 :5AJ HA7LMJ9 G: L@9 H9J:GJE5F79 AEHJGN9E9FL QGMJ 5HHJG57@ G;9JK GF FGJE5D

N7HKG;N UDOC 7 GJU;M KMJKJMPJI J< CDBCGW 78SI:7IO GDI;7B;N DN ESNP>;:\ 0;MC7KN OC; $"-* :7O7N;ON :JI]O

AF8ANA8M5DDQ G;9J L@AK 6ML O@5L A: QGM 588 L@9 MF5KK9E6D98 J958K :JGE 5DD L@9 $",) 85L5K9LK GF LGH LG J98M79

OC; <M79PJI 9JIOMD8SO;: 8W OC; 78SI:7IO GDI;7B;N UDI:DIB SK DI 9JIPBN 7I: -"(NY



5; 7BM;; OC7O OC; <M79QJI J< M;7:N ;I:DIB VK DI 8DIN DI OC; NDHVG7O;: :7O7 DN CDBC^ 7I: X; ;YKGD9DOGZ

H;IQJI OCDN DI OC; O;YO` 5; IJX 7GNJ M;<;M OJ OC; N;9QJI JI M;7G H;O7B;IJH;N` *I OC7O N;9QJI^ X;

NCJX XC7O M;7GDNQ9 IVH8;MN GJJF GDF;^ 7I: 7B7DI ;YKGD9DOGZ H7F; OC; 9JHK7MDNJI XDOC OC; NDHVG7O;:

datasets.

i\hi a 07B; nZ GDI; iin\ 0G;7N; NO7O; OC7O OC; 9JIPBN 7I: -"(N 7M; <MJH $"-*am 7I: $"-*ahj\ *OeN DHKGD9DOZ 8SO

make it explicit.

We have adapted the text to “CAMI2 mouse gut samples 6: 33,098,456 reads and 13: 33,184,772 

reads”.

2.13 - Page10, lines 308-310. The point that these are not lineage abundances but read abundances that can be 

corrected with genome size should be made earlier in the manuscript.

5; C7W; DI9GV:;: OCDN <79O 7O OC; 8;BDIIDIB J< OC; 1;NVGON N;9QJI DI OC; N;IO;I9; NO7MQIB <MJH GDI;

82.

Reviewer #3 (Remarks to the Author):

*IOMJ:V9QJI

aV^_ X 1@9 5ML@GJK @5N9 89N9DGH98 5 FGN9D E9L@G8 :GJ L@9 L5PGFGEA7 HJG<DAF? G: EA7JG6AGE9K MKAF? N5JAGMK

H;O7B;IJHD9 :7O7\ 3C;DM NJAU7M; 9JH;N UDOC 9;MO7DI HJ:;N bN;INDPT;Z MJ8SNOc OJ 7::M;NN OC; KMJ8G;H J< :7O7

fJT;M;VKG7I7PJIfZ UCD9C 97I G;7: OJ UMJIB JM 7O G;7NO SIN7<; O7VJIJHD9 7NNDBIH;ION\ 3C;W MDBJMJSNGW

benchmark their new method against proven benchmarking dataset as well as compare it to other established 

E9L@G8K AF L@9 <9D8V &GJ 9P5EHD9T 577GJ8AF? LG L@9AJ 85L5T L@9 HJ97AKAGF G: L@9 F9O E9L@G8YKZ 7D95JDQ

GMLH9J:GJEK L@GK9 G: GL@9J 9KL56DAK@98 E9L@G8K 5F8 AK AF DAF9 OAL@ 95JDA9J <F8AF?K G: L@9 ?JGMHV 1@9 HJ9K9FL98

J9KMDLK AF8A75L9 L@5L L@9 5ML@GJK\ F9O E9L@G8 7GMD8 AF8998 <DD 5 CFGOF ?5H AF L@9 <9D8 G: L5PGFGEA7 HJG<DAF?V

5; 7M; BM7O;<VG OJ M;WD;X;M kq <JM OC; QH; 7I: :;:D97QJI DIW;NO;: DI M;WD;XDIB JVM H7IVN9MDKO 7I:

we trust that we have responded to all the comments in a suitable manner.

/JO;IQ7G 9MDQLV;

3.02 - Based on the presented data, I have not found any severe problems, rather than some conceptual issues 

OC7O HDBCO M;LSDM; <SMOC;M :DN9SNNDJI bN;; 8;GJUc 7I:`JM 9G7MD>97PJI\ %S; OJ H;HJMW GDHDO7PJIN JI HW

machine (32GB RAM machine) and a lack of suitable server infrastructure at the moment, it wasn't possible for 

me to test-run RAT (i.e. the current version on Github), even though RAT robust has one of lowest memory 

footprints among the tested tools, which is very good.

We understand the constraints the reviewer faced due to the limited memory capacity. 

Unfortunately, due to the size of the nr and GTDB databases, running RAT is limited to machines with 

8978 .F.9<./<2 )"(M -2 D8.>; D82 B2F92G2B 3?B D829B .0;>?G<217=2>D ?3 )"+TC 26092>0I 9> D89C

context.



,7EJM DNNV;N hD`;` I;;: <JM 9G7MD>97QJIi

3.03 - * l. 121: Correctly assigning sequences to a taxonomic rank not only requires a robust method but also an 

;VDNPIB O7VJIJHD9 9G7NND>97PJI 7B7DINO JI; 97I 7IIJO7O; OC; N7HKG;N OJ bD\;\ 9JMM;9O I7H;Nc\ *< OC;

9G7NND>97PJI DN ;\B\ JSO:7O;: JM IJO KMJK;MGW 9SM7O;: OC; O7VJIJHD9 7NNDBIH;ION 7O OC; :D=;M;IO M7IFN UDGG 8;

I;B7PT;GW 7=;9O;: 8W OC7O\ .JUZ NDI9; OCDN K7MO U7N IJO ;IPM;GW 9G;7M OJ H; UCDG; M;7:DIB OC; H7ISN9MDKOZ

9JSG: OC; 7SOCJMN KG;7N; :DN9SNN OCDN 7NK;9O ;\B\ DI TD;U J< 7SOCJMDO7PT; 9G7NND>97PJIN 7N ;\B\ KMJTD:;: 8W

,02.Y 'MJH OC; O;9CID97G :J9SH;IO7PJI <JSI: 7O CQKN[``BDOCS8\9JH`-(6G78`$"3 ) <?MJ9 L@5L $"1W#"1W/"1 AK

SNDIB OC; .$#* O7VJIJHW 7I: OC7O DN IJO 7I 7SOCJMDO7PT; JI; b;\B\ N;; OC; :DN9G7DH;M

at CQKN[``UUU\I98D\IGH\IDC\BJT`37VJIJHW`#MJUN;M`UUUO7V\9BDc\ * SI:;MNO7I: OC7O 7O NJH; KJDIO 7 H7KKDIB

of protein sequences to taxon names has to be provided and that the NCBI data dumps are providing this info in 

7 9JIT;ID;IO U7W 8SO NPGG OC; 7<JM;H;IPJI;: I7H;N 97I 8; UMJIB\ 3CDN NCJSG: 8; :DN9SNN;:`9G7MD>;:\

While we agree with the Reviewer that NCBI is not a taxonomic authority like LPSN, it does strive to 

represent the latest taxonomy and keep it updated. Moreover, it links to a swath of Major 3rd Party 

Taxonomic Data Resources including LPSN (see 

CSKN_eeXXX`I98D`IGH`IDC`BJWe37YJIJHZeO7YJIJHZCJH;`COHGeDI:;Y`9BD]9C7KO;M{M;NJVM9;N). 

*HKJMO7IOGẐ DO KMJWD:;N <JM ;79C KMJF7MZJQ9 O7YJI 7 VIDLV;^ VI7H8DBVJVN^ 7I: NO78G; D:;IQ>;M̂

XCD9C DN ;NN;IQ7G XC;I 9M;7QIB 7 VN78G; 8DJDI<JMH7Q9 OJJG` *I 9JIOM7NO^ VNDIB ;NO78GDNC;: O7YJIJHD9

names would immediately lead to problems, e.g. when encountering the infamous genus Bacteria

hNQ9F DIN;9ONi DI 7 N7HKG; hN;;

CSKN_eeXXX`I98D`IGH`IDC`BJWe37YJIJHZe#MJXN;MeXXXO7Y`9BD]HJ:;{4I:;<jD:{tpwqwsi` 3JB;OC;M

with GTDB which we have now also included, NCBI Taxonomy is by far the most commonly used 

B2C?EB02 9> ?EB 52<1K .>1 G2 .B2 0?>512>D D8.D 9D 9C .<< . EC2B ?3 ?EB D??< G9<< /2 <??;9>7 3?BM +?

M;NKJI: OJ OCDN 9JHH;IO^ X; C7W; IJX H;IQJI;: OC; 78JW; KJDION 7O OC; KJDIO XC;M; X;

DIOMJ:V9; OC; O7YJIJHZ JKQJIN KMJWD:;: 8Z 1"3 hN;; JVM M;NKJIN; p`np OJ 1;WD;X;M kp 78JW;i`

j\gk a d G\ joj[ 5C;I 4ID'M79 DI9JMKJM7O;N OC; M;G7PT; KCWGJB;I;P9 M;G7O;:I;NNZ CJU :J;N DO :;7G UDOC

SIM;NJGT;: OM;;N bD\;\ SINSKKJMO;: 879FBMJSI: OM;;NcY * 8MJUN;: OCMJSBC NJH; DHKG;H;IO7PJIN J< 4ID'M79

bCQKN[``UUU\I7OSM;\9JH`7MP9G;N`DNH;EiggppncZ DI9GS:DIB &-%4ID'M79 bCQKN[``:JD\JMB`hg\hggn`Nggiolaghoa

hijlapcZ 8SO 9JSG:IeO >I: DI<JMH7PJI JI OC7O H7Q;M\ .JUZ NCJSG: NS9C DHKJMO7IO DI<JMH7PJI IJO 8;

9JIND:;M;: 8W OC;N; 7KKMJ79C;NZ OCDN C7N OC; KJO;IP7G OJ C;7TDGW NF;U OC; ;VKG7I7OJMW KJU;M J< OCDN OWK; J<

8AKL5F79 E9LJA7KV -: 7GMJK9T 5DD J9KMDLK 7GEH5J98 NA5 2FA&J57 OGMD8 69 5;97L98 6Q L@5L 6ML ) L@AFC L@9 5ML@GJK

NCJSG: 9MDP97GGW :DN9SNN OCDN KMJ8G;H\

In the context of our study, the Unifrac distance is calculated over the taxonomic tree, not a 

KCZGJB;I;Q9 OM;;` 5; IJX 9G7MD<Z OCDN DI OC; ,;OCJ:N` 2DI9; OC; O7YJIJHD9 OM;; DN 87N;: JI OC;

9JHKG;O; O7YJIJHZ KMJWD:;: 8Z $",*p^ 7GG OM;;N 7M; 8Z :;>IDQJI M;NJGW;:`

Minor issues

3.05 - * l. 26: I recommend to introduce the long form of CAT and BAT as well.

5; C7W; 9C7IB;: OC; N;IO;I9; DI GDI; YYY OJ c3C; K79F7B; J< OC; $JIQB "IIJO7QJI 3JJG h$"3i^ #DI

"IIJO7QJI 3JJG h#"3i^ 7I: 1"3 DN 7W7DG78G; 7O CSKN_eeBDOCV8`9JHe,(6G78e$"3̀d



j\gm a d G\ im[ /I OC; (DOCS8 K7B; OC;M; DN IJ H;IPJI J< 1"3\ *N DO 7GM;7:W DIO;BM7O;: DI OC; $"3`#"3 UJMF@JU

(changelog says no)?

"O OC; QH; J< NV8HDNNDJI^ 1"3 C7: 8;;I 7W7DG78G; DI DON JXI 8M7I9C c1"3g:;Wd JI OC; (DOCV8` *I OC;

H;7IQH;^ OC; 8M7I9C;N C7W; 8;;I H;MB;: 7I: 1"3 DN K7MO J< OC; I;X $"3 M;G;7N; hẀ t`ni

aV^c X [ DV a_U 1G L@9 69KL G: EQ CFGOD98?9 L@AK AK FGL IMAL9 7GJJ97LV ('1 O5K :GMF8 LG 69 HJ9K9FL AF KH97A<7T

JA;IPH;N 9GJN;GW M;G7O;: JMB7IDNH7G BMJSKN\ #SO DO DN 9;MO7DIGW IJO 7 B;I;M7G DNNS;

(CQKN[``UUU\KI7N\JMB`:JD`<SGG`hg\hgnj`KI7N\hmjionghgg). Barriers to HGT not only exist at higher taxonomic 

ranks (as correctly stated by the authors in l. 211) 

(CQKN[``797:;HD9\JSK\9JH`B8;`7MP9G;`hl`m`;T7:gop`nhogihh).

We have edited the sentence to “microbes have high rates of horizontal gene transfer, so the best hit 

9> D82 B232B2>02 1.D./.C2 =978D /2 3B?= . 1942B2>D D.H?>O 9> <9>2 XWM

j\go a d G\ jp[ *I OC; H7DI O;VOZ OC; O;MH f7IIJO7PJIf DN H;IPJI;: C;M; <JM OC; >MNO PH; 7I: DO HDBCO 8;

9JI<SNDIB <JM OCJN; UCJ 7M; HJM; SN;: OJ O;MHN GDF; f9G7NND>97PJI J< JMB7IDNHN 87N;: JI OC;DM N;LS;I9; :7O7f

DINO;7: J< f7IIJO7PJI J< N;LS;I9;Nf\ *O HDBCO 8; 7 BJJ: D:;7 OJ KM;9DN;GW :;>I; JI9; UC7O OC; 7SOCJMN ;V79OGW

H;7I 8W OC; O;MH f7IIJO7PJIf\

5; C7W; 7::;: OC; ;YKG7I7QJI chD`;`^ 7NNDBIH;IO J< N;LV;I9;N OJ 7 9;MO7DI O7YJIid DI GDI; qw`

j\gp a d G\ lp[ UMDO; JSO fb:7O7 ;VKG7DI;:[ M;7:N q 9JIPBN q -"(Ncf

We have changed the sentence in line 55 to “+JIB N;LV;I9; G;IBOC HDQB7O;N OC; ;MMJMN DI 7IIJO7QJI

:DN9VNN;: ;7MGD;M 8;97VN; HVGQKG; O7YJIJHD9 NDBI7GN 97I 8; DIO;BM7O;:^ 7N OC; 9JI>:;I9; DI OC;

O7YJIJHD9 7IIJO7QJI DN CDBC;NO DI ,"(N^ <JGGJX;: 8Z 9JIQBN 7I: OC;I M;7:N ”̀

j\hg a d G\ mn[ UMDO; JSO fb-"(N q 9JIPBN q M;7:Ncf

We have changed the sentence in line 60 to “)JX;W;M̂ ;W;I OCJVBC O7YJIJHD9 7IIJO7QJI DN HJM;

799VM7O; <JM GJIB;M N;LV;I9;N^ OC;Z JA;I M;KM;N;IO JIGZ K7MO J< OC; H;O7B;IJHD9 :7O7 7I:

therefore provide an incomplete picture of the microbiome, since most data is explained by reads, 

<JGGJX;: 8Z 9JIQBN 7I: OC;I ,"(N d̀

j\hh a d G\ pg[ C;M; JM ;GN;UC;M;[ KG;7N; NO7O; UCD9C JI; J< %*"-/.%eN 8SDGOaDI N;INDPTDOW HJ:;N WJS 9CJN;

while running it in blastp or blastx mode. The choice of mode likely has a huge impact on the subsequent 

M;NSGON\ "99JM:DIB OJ OC; O;9CID97G :J9SH;IO7PJI OC; SN; J< %*"-/.%eN faaN;INDPT;f K7M7H;O;M DN KJNND8G;\

5; C7W; 7:7KO;: OC; N;IO;I9; NO7MQIB DI GDI; ons OJ_ c'DI7GGẐ OC; M;H7DIDIB N;LV;I9;N hM;7:N OC7O

:J IJO H7K OJ 7 9JIQB 7I: 9JIQBN OC7O 97IIJO 8; 7IIJO7O;: 8Z $"3i 7M; 7IIJO7O;: DI:DWD:V7GGZ 8Z

LV;MZDIB OC;H :DM;9OGZ 7B7DINO OC; KMJO;DI :7O787N; XDOC %*",.-% 8G7NOY DI :;<7VGO N;INDQWDOZ

mode.”

j\hi a d G\ hhh[ *I 7::DPJI OJ OC; KM;TDJSN KJDIO[ 'DMNOZ OC; 8;I9CH7MFDIB UDGG JIGW 8; M;KMJ:S9D8G; D< 7GG K7MON J<

OC; KDK;GDI; 7M; KMJK;MGW :;N9MD8;: DI O;MHN J< OC; K7M7H;O;M N;RIBN SN;:\ %;N9MDKPJIN NS9C 7N fOC; KMJBM7H V

O5K JMF MKAF? 89:5MDL H5J5E9L9JK] EA?@L FGL 69 KM=7A9FL 5K 89:5MDL H5J5E9L9JK EA?@L N5JQ 69LO99F N9JKAGFKV

2;9JI:Z SN;MN 7M; NSKKJN;: OJ SN; OC; I;U OJJG SI:;M OC; N;RIBN UCD9C U;M; NCJUI DI OCDN NOS:W OJ



JSOK;M<JMH OC; JOC;M OJJGN b)JU OJ N7<;BS7M: OCDNYc\ *< JOC;M N;RIBN 7M; SN;: DINO;7:Z OC; M;NSGON J< OC; OJJG

HDBCO IJO 8; JKPH7G 7IWHJM;\

To maximize the reproducibility of our study, we have made everything available on GitHub at 

CSKN_eeBDOCV8`9JHeOC7VKP;G:e1"3gK7K;M: 7 <VGG NI7F;H7F; DHKG;H;IO7QJI J< OC; ;IQM; XJMF@JX^

DI9GV:DIB OJJGN DI OC; MDBCO W;MNDJIN 7I: XDOC 7GG K7M7H;O;M N;TIBN^ 7N X;GG 7N 9JI:7 ;IWDMJIH;ION. 

3CDN DN IJX H;IQJI;: DI OC; H7IVN9MDKO DI OC; N;IO;I9; NO7MQIB 7O GDI; ruw`

j\hj a d G\ hki[ 9JHH;IO[ OCDN 9JIN;MT7PT; :;9DNDJI DN M;7NJI78G;

3CDN 9CJD9; X7N H7:; DI GDI; XDOC OC; B;I;M7G^ 9JIN;MW7QW; NOM7O;BZ J< OC; OJJGN DI OC; $"3e#"3e1"3

K79F^ 7N X; NCJX;: OC7O DON MJ8VNO 7IIJO7QJIN W7NOGZ DHKMJW; OC; NK;9D>9DOZ J< OC; OJJGN hN;; 'DBVM;

3 and the CAT/BAT paper).

j\hk a d G\ hmj[ f$"-* BMJSI: OMSOC O7VJIJHD9 KMJ>G;NfZ H7W8; 8;Q;M[ f$"-* O7VJIJHD9 M;<;M;I9; KMJ>G;Nf

We have changed “CAMI ground truth” to “CAMI2 reference” throughout the manuscript.

j\hl a d G\ ikl[ *O DN KMJ878GW 8;Q;M OJ SN; fSIM;9JBIDX78G;Nf DINO;7: J< fSIFIJUINfY ,7O;M WJS 9JSG: M;KG79;

"unknownness" by "unrecognizability?

While we acknowledge that terms such as “unknowns” and “unknownness” could be ambiguous to 

NJH; M;7:;MN^ X; JKO OJ F;;K OCDN O;MHDIJGJBẐ 7N DO DN 9JINDNO;IO XDOC KM;WDJVN KV8GD97QJIN^

including the CAT/BAT paper (reference 21).

j\hm a d G\ imj[ 5C7O OWK; J< KCWGJB;I;P9 OM;; U7N DI<;MM;:Y 5CD9C DI<;M;I9; H;OCJ: U7N SN;: ;O9\Y .SH8;M J<

replicates? Info can also be added to the Supplementary Figure 5.

5; C7W; 7::;: OC; IVH8;M J< 8JJONOM7KN OJ OC; N;IO;I9; NO7MQIB DI GDI; soo_ cA maximum-

GDF;GDCJJ: KCZGJB;I;Q9 OM;; X7N DI<;MM;: XDOC *0f31&& Wp`o`p^ ,J:;G'DI:;M̂ 7I: 4'#JJO^ VNDIB OC;

model LG+R10 chosen according to BIC and 1000 bootstraps.”

j\hn a d G\ ini[ 9C;9F KMJK;M DO7GD9DX7PJI J< O7VJI I7H;N OCMJSBJSO OC; H7ISN9MDKO

We have now italicized all taxon names in the manuscript.

j\ho a d G\ jkj[ 3C; f< K7M7H;O;Mf :J;N UC7OY 0G;7N; KMJTD:; 7 8MD;< :;N9MDKPJI <JM OCJN; UCJ 7M; IJO <7HDGD7M

with this term.

5; C7W; 7:7KO;: OC; N;IO;I9;N NO7MQIB <MJH GDI; rps OJ_ cBy default, RAT runs CAT with standard 

N;TIBN^ 7I: #"3 XDOC 7I " parameter value of 0.5. CAT computes a score for each taxonomic 

assignment it provides, which, when summed, cannot exceed 1 (e.g. if one taxon has a score of 0.7, 

another taxon can maximally have a score of 0.3 for the same sequence). Using f<0.5 enables it to 

M;KJMO HVGQKG; 7IIJO7QJIN K;M 9JIQBe,"(^ XCDG; VNDIB <}n`s KM;W;ION HVGQKG; 7IIJO7QJIN K;M

9JIQBe,"( hN;; $"3 1&' <JM :;O7DGNi` $VMM;IOGẐ " values < 0.5 are not supported by RAT.”

3.19 - * l. 410: It would be helpful to write out that an overview of all samples is found in Supplementary Table 

1.



We have added the text “(an overview of the samples can be found in Supplementary Table 3)” to 

OC; N;IO;I9; NO7MQIB DI GDI; rvv`

Figures:

j\ig a d ;\B\ DI 'DB\ i OC; W;GGJU 7I: JM7IB; 9JGJMN 7M; :D?9SGO OJ :DNPIBSDNC

3.21 - * median mark on the bar charts only barely visible for "RAT robust"

We have used a brighter shade of yellow for “RAT -mcr” in Fig. 2.

Tables:

3.22 - * l. 226: What about disk space usage during the various runs? The default database already uses c. 180 

GB.

-2 8.F2 .1121 D82 C9J2 ?3 D82 0?=/9>21 ?ED@ED 5<2C D? +./<2 VM

aV`a X [ DV ``cU 1@9 HJ9<P G: L@9 KAEMD5L98 85L5K9LK ]KEH] KL5F8K :GJ O@5LS

We have changed all instances of “smp” to “sample” in the manuscript.

3.24 - * l. 228: "bracken" -> "Bracken"

We have changed “bracken” to “Bracken”.

j\il a d G\ iip[ hm K7M7GG;G $04N JM hm $04 9JM;NY 0G;7N; H;IPJI OC; $04 OWK;N 7I: ISH8;M J< 9JM;N\

5; C7W; 7:7KO;: OC; N;IO;I9; NO7MQIB <MJH GDI; pvv OJ_ c"GG MVIN X;M; K;M<JMH;: VNDIB ot $/4

9JM;N XC;I OC; KMJBM7H 7GGJX;: <JM HVGQOCM;7:DIB h*IO;G 6;JI (JG: tprn1i d̀

== Supplementary Data

aV`b X [ '9F9J5DDQ ) J97GEE9F8 LG FGL MK9 5 ,0 3GJ8 <D9 6ML LG J5L@9J J9F89J 5 HJGH9J .%& Y9V?V MKAF? +5194Z AF

O@A7@ L@9 AE5?9K 5J9 AF7DM898 5K N97LGJ ?J5H@A7K LG 5DDGO L@9 MK9J LG RGGE AF L@9 EGJ9 7GEHD9P <?MJ9K OAL@GML

loss of quality. For example, the text in Suppl. Fig. 5 is not readable for me.

5; 7BM;; OC7O M;7:DIB OC; >BVM;N DIND:; OC; 5JM: >G; DN :D?9VGO` 5; C7W; 7S79C;: CDBCfM;NJGVQJI

.>1P?B F20D?B 7B.@8 F2BC9?>C ?3 .<< 57EB2C D? D82 B2CE/=9CC9?>M

3.27 - * l. 20: What do the authors mean by "[...] and the taxonomic signal they originate from"? Do they 

perhaps mean "water sample" instead?

5; C7W; 7::;: OC; O;YO chD`;` ,"(^ 9JIQB^ :DM;9O M;7: H7KKDIBid OJ OC; 'DBVM; G;B;I:`

3.28 - * l. 24 (Supplementary Fig. 5): What is the meaning of the background colors behind the leaf labels?

-2 8.F2 .1121 D82 3?<<?G9>7 C2>D2>02 D? D82 57EB2 <272>1 ?3 *E@@<2=2>D.BI $97EB2 ZL N#?<?BC

behind the leaf labels highlight the members of large clusters of microbes (red - Archaea, yellow - 

$@DGJG>9PA, blue - Candidatus Omnitrophica, green - Proteobacteria).”

j\ip a d G\ ji b2SKKG;H;IO7MW 'DB\ mc[ f$"-* OMSOCf NJSI:N 7 8DO J::\ -7W8; 8;Q;M OJ SN; f$"-* M;<;M;I9;f

We have changed “CAMI truth” and “CAMI ground truth” to “CAMI reference” throughout the 

manuscript.



== Language issues (typos, grammar etc.)

3.30 - The language is very good.

Thank you.



Reviewer #1 (Remarks to the Author):

My thanks to the authors for addressing my concerns in full!

I have a few suggestions regarding the code distribution (see the new code section below). 

However, these are to be considered only as suggestions. I believe the manuscript is good for 

publication as is.

Reviewer #1 (Remarks on code availability):

CAT is implemented in Python as a collection of scripts with each pipeline step implemented in a 

single script, one file for shared code and an entry point script "CAT" used to dispatch commands. 

It is valid to do this, staying deliberately simple.

The choice of name for the entry point, "CAT", prevents CAT from being packaged and distributed 

via PyPI, Bioconda or other systems. As the authors point out in the README, some operating 

systems (MacOS) may not be able to distinguish this from the posix "cat" command. My 

recommendation would be for the authors to choose a secondary or alternate entry point name 

themselves, to avoid confusion.

While CAT does not require many additional tools, it would benefit from either an 

"environment.yaml" to create a matching conda environment, or just distribution via Bioconda. 

The latter is pretty easy to do given the simple structure of CAT, the only challenge being that a 

name for the entry point that can be added to "bin/" would have to be found.

I would also recommend that the authors decide whether cat is hosted at MGXlab/CAT or at 

dutilh/CAT. Currently, only the latter has the issue tracker enabled, leading me to believe it is the 

primary repository. There are tools for migrating the issues, if CAT is to be hosted at MGXlab. 

Otherwise, I would ask that the reference in the paper be adjusted to point to dutilh. To avoid 

confusion and to allow issue based interaction with the community.

Reviewer #2 (Remarks to the Author):

I find the changes to the manuscript to be a great improvement. I appreciate the not so small 

effort made to accommodate my requests. I hope the authors agree that the additional work made 

the study much stronger.

Reviewer #2 (Remarks on code availability):

The style of the code and the github repository are satisfactory. There is a decent README. The 

repo should make a release of v6.0 to correspond with the release of the manuscript. I did not 

have access to a sufficient computer to install and test run the code.

Reviewer #3 (Remarks to the Author):

All the concerns/issues I have raised in my first review, have now been properly addressed in the 

current revision and I thank the authors for the work. I haven't found any further issues.



Response to Reviewers

Reviewers’ comments are shown in italic, authors’ responses are not forma ed.

Reviewer #1 (Remarks to the Author):

My thanks to the authors for addressing my concerns in full!

) :2J6 2 76K EI996EGA@E D692D5;@9 F:6 4A56 5;EFD;3IGA@ QE66 F:6 @6K 4A56 E64GA@ 36>AKRO (AK6J6DN

F:6E6 2D6 FA 36 4A@E;56D65 A@>M 2E EI996EGA@EO ) 36>;6J6 F:6 ?2@IE4D;BF ;E 9AA5 7AD BI3>;42GA@ 2E ;EO

We thank Reviewer #1 for their construc ve review and their  me.

Reviewer #1 (Remarks on code availability):

$"/ ;E ;?B>6?6@F65 ;@ ,MF:A@ 2E 2 4A>>64GA@ A7 E4D;BFE K;F: 624: B;B6>;@6 EF6B ;?B>6?6@F65 ;@ 2 E;@9>6 E4D;BFN

65* -3* +68 90&8*) (6)* &5) &5 *5:8> 7615: 9(817: B#"%B ;9*) :6 )197&:(0 (644&5)9@ $: 19 <&31) :6 )6 :019? 9:&>15/

deliberately simple.

The choice of name for the entry point, "CAT", prevents CAT from being packaged and distributed via PyPI, 

#;A4A@52 AD AF:6D EMEF6?EO "E F:6 2IF:ADE BA;@F AIF ;@ F:6 -&"%*&N EA?6 AB6D2G@9 EMEF6?E Q*24+.R ?2M @AF

36 23>6 FA 5;EG@9I;E: F:;E 7DA? F:6 BAE;L S42FS 4A??2@5O *M D64A??6@52GA@ KAI>5 36 7AD F:6 2IF:ADE FA

choose a secondary or alternate entry point name themselves, to avoid confusion.

We agree and have renamed the entry script to CAT_pack.
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structure of CAT, the only challenge being that a name for the entry point that can be added to "bin/" would 

have to be found.

We have included the environment used for this manuscript as cat_pack_dependencies.yaml in a 

Zenodo repository (10.5281/zenodo.10731870). With the public release of CAT_pack v6.0 we will also 

distribute a conda package that will be kept up-to-date with the latest code. We are currently in the 
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community.

We thank the reviewer for poin ng this out. Currently MGXlab/CAT and du lh/CAT are kept in sync

and both are maintained, where the MGXlab version is a fork of du lh. With the public release of

CAT_pack v6.0, the main repository and its issue tracker will be moved to MGXlab and du lh will be

phased out.



Reviewer #2 (Remarks to the Author):
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Reviewer #2 (Remarks on code availability):
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computer to install and test run the code.

We thank Reviewer #2 for their apprecia on of the revisions. We wholeheartedly agree that the

study has become a lot stronger thanks to the review process.
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Reviewer #3 (Remarks to the Author):
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and I thank the authors for the work. I haven't found any further issues.

We thank Reviewer #3 for their comments and the  me invested in our manuscript.


