
Reviewers' comments: 

Reviewer #1 (Remarks to the Author): 

The authors first show that applying unsupervised clustering to scRNA-Seq data from 

unfractionated total bone marrow (TBM) samples and weakly lineage-depleted bone marrow (DBM) 

Cd45/Ter119 dual negative subsets from three different mice results in the segregation of 19 

different cell types into distinct clusters. Indeed, the distance between these clusters, measured 

using adjacency relationships, corresponded to the known structure of the hierarchical structure of 

cell types in the hematopoietic cell lineages of the BM. I remark that while the authors used t-SNE 

to cluster their data, a simpler approach such as PCA will likely produce similar results and should 

be included in the paper as a baseline. PCA has the advantage that it is linear and deterministic, 

making interpretation much easier. 

The authors then use a multi-layer perceptron with a single hidden layer of 14 units to to classify 

individual cells from their gene expression profiles. This model was able to reliably identify the 14 

cell types that have a unique human orthologue, achieving average balanced classification 

accuracy of 96.7±0.9% using five-fold cross validation. Given the distinct clusters achieved by 

unsupervised clustering, this strong performance is not surprising. It would be useful to compare 

the performance of the ANN with a simple classifier that uses e.g. distance in the space described 

by the first few (or many?) t-SNE dimensions or PCA components. This would provide a much 

simpler path to determine which genes are most strongly associated with each cell identity, since 

model coefficients could simply be read off. In general the lack of baseline models is concerning, 

particularly since such a simple NN performs so well at this task. Figure 1c suggests that a simple 

classifier that uses cosine similarity in the t-SNE or PCA embedding space will also perform well. 

The authors then tackle the challenge of Human BM biology. They sequenced BM samples from 

three humans, obtaining gene expression profiles for 9,394 cells. As for the mouse case, 

unsupervised clustering yielded a classification of the data by cell type. The authors applied their 

mouse ANN to the human data, to ask how well it performed at classifying these cells - it performs 

well for some cell types, and less well for others. An important question that the authors must 

address is how a baseline simple classifier will perform at this task. It is completely unclear to me 

that there is any need for an ANN to solve this problem. For example, if they use the first few (or 

many) principal components to build a simple linear classifier for the mouse data, then they could 

immediately apply this classifier to the human data and measure performance. This would amount 

to identifying a linear combination of genes whose expression indicates specific cell types, where 

the same linear combination works for mouse and human. 

The benefit of a linear model, or any other simple model, is that it is much more interpretable and 

understandable then any neural network. There is also much less danger of model overfitting, 

because fewer parameters are used. Simple approaches could also be applied to transfer the 

simple model from mouse to human. Essentially this involves defining a similarity metric on the 

space of gene expression profiles, where only genes with both mouse and human homologues are 

considered in the profiles, and learning for different cell types how much the profiles differ 

between human and mouse. 

Major comments: 

I urge the authors to consider writing a much simpler version of this paper, which compares the 

performance of different models at this task, and gets at the underlying question which is how 

similar the gene expression profiles are for different BM cell types between mouse and human. The 

authors have access to a great dataset, and carrying out the simplest possible analysis would 

really illuminate the similarities and differences between these profiles. Currently the use of the 

ANN appears largely unnecessary and obfuscates the underlying biology, which is not helpful. 



Most importantly, the authors make a large appeal to the power of transfer learning in the 

discussion. There is nothing particularly surprising or novel about the way in which the authors 

have transferred between mouse and human data here. Transfer learning in this context simply 

involves (i) describing the cell-specific gene expression profile for a specific cell type in one 

species, and (ii) modifying (or not) this expected profile, or prior, using data from a few labelled 

cells from another species. The extent of the modification required depends on how similar gene 

expression profiles for these cell types are between the two species, and the amount of data 

needed will depend on how homogeneous gene expression profiles for this cell type are in the new 

species. Indeed, fig 3c shows that similar performance is achieved with 6-8 samples and no 

transfer learning, as with the mouse data and 0-5 human samples. I don't feel that success at this 

task warrants the extensive claims about 'transfer learning' that are plastered throughout the 

manuscript, or the extensive generalisation claims made in the discussion. 

Minor comments 

In the abstract the authors point out that there has been no rigorous quantification of the process 

of transferring biology from model organisms to man. They address this by showing that transfer 

learning can be used to map biology from mouse to man. It is a bit unclear to me how this 

mapping helps with the goal of rigorous quantification, and it would be helpful if the authors could 

explain this at some point in the manuscript. 

I'm a bit surprised at the conclusion, at the bottom of page 9, that 'The mouse is a good model of 

human biology for these cell types' because the cell types have similar gene expression profiles. I 

would have thought (naively) that there might be other ways in which mouse and human biology 

might differ, that might not be captured by gene expression profiles. Is this the case? 

Reviewer #2 (Remarks to the Author): 

The authors develop a machine learning method to classify mouse BM cells and this method can be 

applied to identify human BM cells thus the approach is called transfer learning. Here are some 

questions. 

1, The authors do not clearly say which gene expression matrices for ANN learning, such as TPM or 

counts. 

2, Since they are using gene expressions, how many genes are used for training and what is the 

proportion of missing values in the single-cell datasets? 

3, They state the successful transfer learning. Do they find any interesting things from the ANN 

classifier? Such as gene clusters that can be the markers for different cell types. 

4, The potential application of the method is not clear. 
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3#(#"#23"5!#0*$!"4!$),$5#21!6"<-.0"/,*+3"#5,*2("(,".3!2(.)&.2'"#"+.2!#$"1,57.2#(.,2",)"
'!2!0"/-,0!"!=4$!00.,2".23.1#(!0"04!1.).1"1!++"(&4!0>"/-!$!"(-!"0#5!"+.2!#$"1,57.2#(.,2"
/,$G0"),$"5,*0!"#23"-*5#26"<-!"7!2!).(",)"#"+.2!#$"5,3!+>",$"#2&",(-!$"0.54+!"5,3!+>".0"
(-#(".(".0"5*1-"5,$!".2(!$4$!(#7+!"#23"*23!$0(#23#7+!"(-!2"#2&"2!*$#+"2!(/,$G6"<-!$!".0"#+0,"
5*1-"+!00"3#2'!$",)"5,3!+",%!$).((.2'>"7!1#*0!")!/!$"4#$#5!(!$0"#$!"*0!36""
"
<-!"$!%.!/!$".0"#70,+*(!+&"1,$$!1(>"#23"/!"-#%!"2,/"4!$),$5!3"(-.0"#2#+&0.0"*0.2'"(-!"ABC"
3!01$.7!3"#7,%!6" !"-#%!"$!%.0!3"(-!"4#4!$"(-$,*'-,*("(,"),1*0",2"(-.0"'!2!$#+.?!3"+.2!#$"
5,3!+6"
"
J.54+!"#44$,#1-!0"1,*+3"#+0,"7!"#44+.!3"(,"($#20)!$"(-!"0.54+!"5,3!+")$,5"5,*0!"(,"
-*5#26"S00!2(.#++&"(-.0".2%,+%!0"3!).2.2'"#"0.5.+#$.(&"5!($.1",2"(-!"04#1!",)"'!2!"!=4$!00.,2"
4$,).+!0>"/-!$!",2+&"'!2!0"/.(-"7,(-"5,*0!"#23"-*5#2"-,5,+,'*!0"#$!"1,20.3!$!3".2"(-!"
4$,).+!0>"#23"+!#$2.2'"),$"3.))!$!2("1!++"(&4!0"-,/"5*1-"(-!"4$,).+!0"3.))!$"7!(/!!2"-*5#2"#23"
5,*0!6"
"
<-.0".0"#2"!=1!++!2(".3!#6" !"-#%!"2,/".21+*3!3"#"1,54#$.0,2",)"(-!"5,*0!"#23"-*5#2"1!++"
4,4*+#(.,20"!=#1(+&"#0"0*''!0(!36"V0.2'"#"1,0.2!"0.5.+#$.(&"5!($.1"(,"3!(!$5.2!"$!+#(.,20-.40"
7!(/!!2"'!2!"!=4$!00.,2"4$,).+!0"/!",70!$%!"(-#("(-!$!".0"#"0($,2'"#00,1.#(.,2"7!(/!!2"
1,54#$#7+!"1!++"(&4!0".2"5,*0!"#23"-*5#26"<-.0"#2#+&0.0".0".21+*3!3".2"62-!$.&B."#23"
3.01*00!3",2"4#'!"Q6""
"
A#R,$"1,55!2(0a"
E"*$'!"(-!"#*(-,$0"(,"1,20.3!$"/$.(.2'"#"5*1-"0.54+!$"%!$0.,2",)"(-.0"4#4!$>"/-.1-"1,54#$!0"
(-!"4!$),$5#21!",)"3.))!$!2("5,3!+0"#("(-.0"(#0G>"#23"'!(0"#("(-!"*23!$+&.2'":*!0(.,2"/-.1-".0"
-,/"0.5.+#$"(-!"'!2!"!=4$!00.,2"4$,).+!0"#$!"),$"3.))!$!2("8A"1!++"(&4!0"7!(/!!2"5,*0!"#23"
-*5#26"<-!"#*(-,$0"-#%!"#11!00"(,"#"'$!#("3#(#0!(>"#23"1#$$&.2'",*("(-!"0.54+!0("4,00.7+!"
#2#+&0.0"/,*+3"$!#++&".++*5.2#(!"(-!"0.5.+#$.(.!0"#23"3.))!$!21!0"7!(/!!2"(-!0!"4$,).+!06"
L*$$!2(+&"(-!"*0!",)"(-!"IHH"#44!#$0"+#$'!+&"*22!1!00#$&"#23",7)*01#(!0"(-!"*23!$+&.2'"
7.,+,'&>"/-.1-".0"2,("-!+4)*+6"
"
 !"/-,+!9-!#$(!3+&"#'$!!"#23"-#%!"$!0($*1(*$!3"(-!"4#4!$"(-$,*'-,*("(,"3,"(-.06"
"
A,0(".54,$(#2(+&>"(-!"#*(-,$0"5#G!"#"+#$'!"#44!#+"(,"(-!"4,/!$",)"($#20)!$"+!#$2.2'".2"(-!"
3.01*00.,26"<-!$!".0"2,(-.2'"4#$(.1*+#$+&"0*$4$.0.2'",$"2,%!+"#7,*("(-!"/#&".2"/-.1-"(-!"
#*(-,$0"-#%!"($#20)!$$!3"7!(/!!2"5,*0!"#23"-*5#2"3#(#"-!$!6"<$#20)!$"+!#$2.2'".2"(-.0"
1,2(!=("0.54+&".2%,+%!0"@.D"3!01$.7.2'"(-!"1!++904!1.).1"'!2!"!=4$!00.,2"4$,).+!"),$"#"04!1.).1"
1!++"(&4!".2",2!"04!1.!0>"#23"@..D"5,3.)&.2'"@,$"2,(D"(-.0"!=4!1(!3"4$,).+!>",$"4$.,$>"*0.2'"3#(#"
)$,5"#")!/"+#7!++!3"1!++0")$,5"#2,(-!$"04!1.!06"<-!"!=(!2(",)"(-!"5,3.).1#(.,2"$!:*.$!3"
3!4!230",2"-,/"0.5.+#$"'!2!"!=4$!00.,2"4$,).+!0"),$"(-!0!"1!++"(&4!0"#$!"7!(/!!2"(-!"(/,"
04!1.!0>"#23"(-!"#5,*2(",)"3#(#"2!!3!3"/.++"3!4!23",2"-,/"-,5,'!2!,*0"'!2!"!=4$!00.,2"
4$,).+!0"),$"(-.0"1!++"(&4!"#$!".2"(-!"2!/"04!1.!06"E23!!3>").'"`1"0-,/0"(-#("0.5.+#$"
4!$),$5#21!".0"#1-.!%!3"/.(-"W9b"0#54+!0"#23"2,"($#20)!$"+!#$2.2'>"#0"/.(-"(-!"5,*0!"3#(#"
#23"Z9N"-*5#2"0#54+!06"E"3,2c(")!!+"(-#("0*11!00"#("(-.0"(#0G"/#$$#2(0"(-!"!=(!20.%!"1+#.50"
#7,*("c($#20)!$"+!#$2.2'c"(-#("#$!"4+#0(!$!3"(-$,*'-,*("(-!"5#2*01$.4(>",$"(-!"!=(!20.%!"
'!2!$#+.0#(.,2"1+#.50"5#3!".2"(-!"3.01*00.,26"
"



<-!"$!)!$!!".0"#70,+*(!+&"$.'-(".2"-.0"#00!005!2(",)"(-!"($#20)!$"+!#$2.2'"#44$,#1-6"<-!"
4$.21.4+!",)"($#20)!$"+!#$2.2'".0"(,").2!9(*2!"(-!"4#$#5!(!$0",)"#"5,3!+"($#.2!3".2"#"0,*$1!"
3,5#.2"*0.2'"#"05#++"2*57!$",)"#33.(.,2#+"($#.2.2'"!=#54+!0")$,5"#"@$!+#(!3D"(#$'!("3,5#.26"
<-*0>"(-!"2*57!$",)"($#.2.2'"!=#54+!0"#23"!=(!2(",)"($#.2.2'"2!!3!3"),$",4(.5#+"
1+#00.).1#(.,2"4!$),$5#21!"1#2"7!"0*70(#2(.#++&"$!3*1!3".2"(-!"(#$'!("3,5#.26""
"
K.$!1("1,54#$.0,2",)"2#d%!"#23"($#20)!$"+!#$2.2'".23.1#(!0"(-#("(-!"#3%#2(#'!",)"($#20)!$"
+!#$2.2'".2"(-.0"@4#$(.1*+#$+&"!#0&D"+!#$2.2'"4$,7+!5".0"2!*($#+.?!3".)"Q"1!++0"4!$"1+#00"@.6!6"PZZ"
($#.2.2'"!=#54+!0D"#$!"#%#.+#7+!"@62-!$.& ;+D6"I+(-,*'-".2"(-!"1,2(!=(",)"0.2'+!91!++"3#(#>"
(-.0".0"2,("#2"*2#((#.2#7+!"2*57!$"@#0"3!5,20($#(!3".2"(-.0"0(*3&D>"#23".(".0"!=4!1(!3"(-#("
!=4!$.5!2(0"/.++"&.!+3"5#2&"(.5!0",%!$"(-!"2*57!$",)"1!++0"$!:*.$!3"),$"($#.2.2'6" !"3,"
#$'*!>"-,/!%!$>"(-#("(-.0".0"2,("#+/#&0"(-!"1#0!6"F,$".20(#21!>".)"(.00*!0"/.(-"+.5.(!3"#11!00"
#$!"1,54#$!3"@),$"!=#54+!"1!++0")$,5"(-!"'!$5+.2!D".(".0"!=($!5!+&"3.)).1*+("(,",7(#.2"#"+#$'!"
2*57!$",)"-*5#2"1!++0"3*!"(,"+,/"1!++"2*57!$0"#23"4$,-.7.(.%!"!(-.1#+"1,21!$206"I0"#2,(-!$"
!=#54+!>"0,5!"1!++"(&4!0"5#&"7!"!=1!4(.,2#++&"$#$!"#23",2+&"#"05#++"2*57!$",)"1!++0",)"#"
1!$(#.2"(&4!"1#2"7!"),*23"/.(-.2"#"(.00*!6"E2"(-!0!"1#0!0>"(-!"($#20)!$"+!#$2.2'"#44$,#1-"1#2"
7!"4#$(.1*+#$+&"*0!)*+6"
"
 -.+!"/!",2+&"4$!0!2(",2!"!=#54+!",)"($#20)!$"+!#$2.2'"),$"1,54#$#(.%!"4-&0.,+,'&".2"(-.0"
4#4!$>"(-!"0*11!00",)"($#20)!$"+!#$2.2'".2",(-!$"#$!#0>"),$".20(#21!".5#'!"1+#00.).1#(.,2"(#0G0"
-#0"7!!2",%!$/-!+5.2'"#23"/!"(-!$!),$!"0($,2'+&"7!+.!%!"(-#("($#20)!$"+!#$2.2'"/.++"7!"
*0!)*+"#1$,00"5#2&"3,5#.20",)"7.,+,'&6"F*$(-!$5,$!>"(-!"($#20)!$"+!#$2.2'"4$,1!00".(0!+)"1#2"
4$,%.3!".20.'-(".2(,"0.5.+#$.(.!0"#23"3.))!$!21!0"7!(/!!2"(-!"0,*$1!"#23"(#$'!("3,5#.20"@-!$!"
5,*0!"#23"-*5#2"7,2!"5#$$,/D>"#23"(-*0"1#2"7!"#"(,,+"),$"7!((!$"*23!$0(#23.2'"0-#$!3"
7.,+,'.1#+")!#(*$!0>"!%!2"/-!2"3#(#".0"#7*23#2(".2"7,(-"3,5#.206"H!%!$(-!+!00>"/!"
$!1,'2.?!"(-#(",*$"3.01*00.,2"0-,*+3"7!"(!54!$!36" !"-#%!"2,/"$!7#+#21!3",*$"3.01*00.,2"
,)"($#20)!$"+!#$2.2'"(,"#33$!00"(-!"$!%.!/!$0"1,21!$2"#23"!=4#23!3"5,$!",2"(-!"04!1.).10",)"
,*$"#44$,#1-"#23"(-!"+.5.(#(.,20"@,*(+.2!3"-!$!"#23"7!+,/D6"
"
A.2,$"1,55!2(0"
E2"(-!"#70($#1("(-!"#*(-,$0"4,.2(",*("(-#("(-!$!"-#0"7!!2"2,"$.',$,*0":*#2(.).1#(.,2",)"(-!"
4$,1!00",)"($#20)!$$.2'"7.,+,'&")$,5"5,3!+",$'#2.050"(,"5#26"<-!&"#33$!00"(-.0"7&"0-,/.2'"
(-#("($#20)!$"+!#$2.2'"1#2"7!"*0!3"(,"5#4"7.,+,'&")$,5"5,*0!"(,"5#26"E(".0"#"7.("*21+!#$"(,"
5!"-,/"(-.0"5#44.2'"-!+40"/.(-"(-!"',#+",)"$.',$,*0":*#2(.).1#(.,2>"#23".("/,*+3"7!"-!+4)*+".)"
(-!"#*(-,$0"1,*+3"!=4+#.2"(-.0"#("0,5!"4,.2(".2"(-!"5#2*01$.4(6"
"
<-.0".0"#"%#+*#7+!"4,.2("(-#("/!"-#%!"2,/"($.!3"(,"1+#$.)&"(-$,*'-,*("5#2*01$.4("@0!!".2"
4#$(.1*+#$"(-!"3.01*00.,2",2"4#'!"bD6"S00!2(.#++&>"/!"#$'*!"(-#("(-!"4!$),$5#21!",)"(-!"
0,*$1!"1+#00.).!$".2"(-!"(#$'!("3,5#.2"4$,%.3!0"#2".20.'-(".2(,"(-!"1!++"(&4!"5#44.2'6" !"
-,4!"(-#("(-.0".0"2,/"1+!#$!$".2"(-!"$!%.0!3"4#4!$6""
"
Ec5"#"7.("0*$4$.0!3"#("(-!"1,21+*0.,2>"#("(-!"7,((,5",)"4#'!"Q>"(-#("c<-!"5,*0!".0"#"',,3"
5,3!+",)"-*5#2"7.,+,'&"),$"(-!0!"1!++"(&4!0c"7!1#*0!"(-!"1!++"(&4!0"-#%!"0.5.+#$"'!2!"
!=4$!00.,2"4$,).+!06"E"/,*+3"-#%!"(-,*'-("@2#.%!+&D"(-#("(-!$!"5.'-("7!",(-!$"/#&0".2"/-.1-"
5,*0!"#23"-*5#2"7.,+,'&"5.'-("3.))!$>"(-#("5.'-("2,("7!"1#4(*$!3"7&"'!2!"!=4$!00.,2"
4$,).+!06"E0"(-.0"(-!"1#0!]"
"
<-.0".0"#2".54,$(#2("4,.2("#23"/!"-#%!"2,/".21+*3!3"#"4#$#'$#4-"(,"(-!"3.01*00.,2"(,"
!=4+#.2"(-!"+.5.(#(.,20",)",*$"#44$,#1->".21+*3.2'"(-!".00*!",)"!4.'!2!(.1"3.))!$!21!0"$#.0!3"
7&"(-!"$!%.!/!$6""
"
0.12.3.$&4B"
"
<-!"#*(-,$0"3!%!+,4"#"5#1-.2!"+!#$2.2'"5!(-,3"(,"1+#00.)&"5,*0!"8A"1!++0"#23"(-.0"5!(-,3"



1#2"7!"#44+.!3"(,".3!2(.)&"-*5#2"8A"1!++0"(-*0"(-!"#44$,#1-".0"1#++!3"($#20)!$"+!#$2.2'6"_!$!"
#$!"0,5!":*!0(.,206"
"
 !"#$!"!=($!5!+&"'$#(!)*+"(,"(-!"$!%.!/!$"),$"(-!.$"1,20.3!$#(.,2",)",*$"4#4!$6" !"-#%!"
$!%.0!3"(-!"5#2*01$.4("(-$,*'-,*("(,"#33$!00"(-!.$"1,21!$206""
"
P>"<-!"#*(-,$0"3,"2,("1+!#$+&"0#&"/-.1-"'!2!"!=4$!00.,2"5#($.1!0"),$"IHH"+!#$2.2'>"0*1-"#0"
<TA",$"1,*2(06
"
 !"#$!"'$#(!)*+"(,"(-!"$!)!$!!"),$"-.'-+.'-(.2'"(-.0"4,.2("#0"2,("0*)).1.!2(+&"1+!#$6"F,$"(-!"
5#1-.2!"+!#$2.2'"4#$(>"/!"*0!3"3.01$!(.?!3"'!2!"1,*2(0"#23"/!"3!01$.7!"(-.0".2"(-!"A!(-,30"
0!1(.,2",)",*$"5#2*01$.4("@0!!"C.>+':/"D& !"!#$%&'$%()&**+,-D6"E2",*$"$!%.0!3"5#2*01$.4(>"
/!"#+0,"3!01$.7!"(-.0"4,.2(".2"(-!"5#.2"(!=("(,".54$,%!"1+#$.(&"#23"/!"-#%!"5#3!"(-.0"5,$!"
!=4+.1.(".2"(-!"A!(-,30"0!1(.,26"
"
^>"J.21!"(-!&"#$!"*0.2'"'!2!"!=4$!00.,20>"-,/"5#2&"'!2!0"#$!"*0!3"),$"($#.2.2'"#23"/-#(".0"
(-!"4$,4,$(.,2",)"5.00.2'"%#+*!0".2"(-!"0.2'+!91!++"3#(#0!(0]"
"
 !"*0!"M`X^"'!2!0"),$"($#.2.2'"@0!!"62-!$.&5-D6"<-!"4$,4,$(.,2",)"5.00.2'"%#+*!0"@04#$0.(&D"
.2"(-!"0.2'+!"1!++"3#(#0!(".0"Q`6^N[",2"#%!$#'!".2"5,*0!"@QN6QM[".2"-*5#2"e"(-.0"3.))!$!21!"
2,("0.'2.).1#2("#11,$3.2'"(,"#" .+1,=,2"$#2G"0*5"(!0(>"4fZ6PD6"J*1-"04#$0.(&".0"1,55,2+&"
,70!$%!3".2"0.2'+!91!++"'!2!"!=4$!00.,2"3#(#"@0!!"),$"!=#54+!>"Bg-2!5#22"!("#+"^Z^Z"
TAEKa"`^Z``NbQD6" !"-#%!"2,/".21+*3!3"(-!"+!%!+",)"04#$0.(&".2"62-!$.& 7."#23"#33!3"(,"
(-!"5#.2"(!=(",)"(-!"5#2*01$.4("(,"1+#$.)&"(-.0"4,.2("@0!!"4#'!"P"#23"4#'!"WD6"
"
`>"<-!&"0(#(!"(-!"0*11!00)*+"($#20)!$"+!#$2.2'6"K,"(-!&").23"#2&".2(!$!0(.2'"(-.2'0")$,5"(-!"
IHH"1+#00.).!$]"J*1-"#0"'!2!"1+*0(!$0"(-#("1#2"7!"(-!"5#$G!$0"),$"3.))!$!2("1!++"(&4!06"
"
E2"(-!"$!%.0!3"5#2*01$.4("/!"-#%!"1,54#$!3"(-!"4!$),$5#21!",)"(-!"IHH")$,5"(-!",$.'.2#+"
4#4!$"/.(-"#"0.54+!$"5*+(.1+#00"+,'.0(.1"$!'$!00.,2"5,3!+6"E2"(-!"$!%.0!3"4#4!$"/!"-#%!"
.3!2(.).!3"(-!"'!2!0"(-#("1,$$!+#(!"/.(-"3.))!$!2("1!++".3!2(.(.!0"),$"7,(-"5,3!+0"@0!!"4#'!"W",)"
(-!"$!%.0!3"5#2*01$.4(D6"<-!0!"'!2!0"1#2"*0!3"#0"5#$G!$0"),$"3.))!$!2("1!++"(&4!06" !"
,70!$%!3"#"0($,2'",%!$+#4".2"(-!"5#$G!$0"#00,1.#(!3"/.(-"(-!"(/,"5,3!+0>".23.1#(.2'"(-#("
(-!&".3!2(.)&"(-!"0#5!"3$.%.2'"7.,+,'.1#+"4$,1!00!06"A,$!,%!$>"(-!"'!2!"!=4$!00.,2"4#((!$20"
,)"(-!0!".54,$(#2("'!2!0"#$!"7$,#3+&"4$!0!$%!3"7!(/!!2"04!1.!0"@!6'6"0!!"62-8& 92E&)D6"I")*++"
+.0(",)"(-!"'!2!0"#00,1.#(!3"/.(-"!#1-"1!++"(&4!>"7,(-".2"5,*0!"#23"-*5#2>"#$!"2,/".21+*3!3"
.2" !<<=.".,>#$%&?#@=./& 5D98"
"
"
M>"<-!"4,(!2(.#+"#44+.1#(.,2",)"(-!"5!(-,3".0"2,("1+!#$6"
"
E2",*$"5#2*01$.4(>"/!"3!5,20($#(!"(-#("5#1-.2!"+!#$2.2'"5!(-,30"1#2"7!"1,57.2!3"/.(-"
!=4!$.5!2("(,"7!((!$"*23!$0(#23"7.,+,'&"#23"-,/".("5#40"7!(/!!2"(-!"04!1.!06"<-*0>",*$"
$!0*+(0"0-!3"+.'-(",2"04!1.!0904!1.).1"#23"0-#$!3"7.,+,'.1#+"4$,1!006"T$#1(.1#++&>"#2#+&0.0",)"
)!#(*$!0"@.6!6"'!2!0D"(-#("3$.%!"3.))!$!2("1!++*+#$"4-!2,(&4!0>"#23"-,/"(-!0!")!#(*$!0"%#$&"
7!(/!!2"04!1.!0>"1#2"7!"*0!3"(,"3!).2!"1!++*+#$"4,4*+#(.,20"5,$!"4$!1.0!+&6"<-!"ABC"5,3!+"
(-#("/!"1,20.3!$".2"(-!"4#4!$".0"!#0.+&".2(!$4$!(#7+!>"#23"0,"5,$!"!#0.+&"#44+.1#7+!"(-#2"(-!"
IHH"3!01$.7!3".2"(-!",$.'.2#+"4#4!$6" !"-#%!"2,/"$!/$.((!2"(-!"3.01*00.,2"(,"5#G!"(-.0"
4,.2("1+!#$6""



Reviewers' comments: 

Reviewer #1 (Remarks to the Author): 

The article has significantly improved with the addition of the multinomial logistic regression 

model. 

I am not an expert in the field of single cell RNAseq data analysis, and in particular the question of 

cross species comparisons of this data. However, I do recall that for the context of human and 

mouse, there was quite some controversy over the question of whether data from the ENCODE 

consortium clustered by species rather than by tissue type (see 

https://www.pnas.org/content/111/48/17224/, https://f1000research.com/articles/4-121/v1 and 

https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0853-4, more recently 

https://www.nature.com/articles/s41586-018-0590-4). I am a bit surprised that this and related 

prior work does not appear to be cited in this paper. Prior findings include that this data clusters 

by tissue type rather than by species when human and mouse data are compared, and by cell type 

when data from multiple mice is combined. The novel contribution of this paper beyond the 

transfer learning result is not clear to this reviewer. 

Furthermore, it is not at all clear to me that the authors needed to collect experimental data to 

obtain this result, given the large amount of data for human and mouse available in the public 

domain. Surely at the very least the authors can use existing data from the public domain to 

extend their result to other tissue/cell types? As I remark, I am not familiar with this literature, 

and so it may be that previous studies have not specifically considered the erythroid, myeloid and 

lymphoid branches of the hematopoietic lineage tree. Please could the authors clearly describe the 

previous work that has been carried out in this domain in the introduction to their manuscript. 

Reviewer #2 (Remarks to the Author): 

The questions are addressed with satisfaction.
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