












































































 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    

 

 

 

 

 

 



 

 

 

 

  

 

  

 

 

 

 

 

 



  

 

  

 

 

  

 

 

  

 

 

 

 

 

 

  

  

    

  

   

 

 

 



 

 

 

 

 

   

 

  

 

  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Response to the Editor and the Reviewers 
We thank the Editor and the Reviewers for their thorough and insightful feedback. In response, we 
have carefully revised the manuscript and performed additional experiments as requested. 
Specifically, we have reorganized Fig. 1 and Extended Data Fig. 1, updated the associated figure 
legends, and refined the text in Results section 1 and the CFU methodology. All changes are 
highlighted in the revised manuscript. 

Reviewers' Comments: 

Reviewer #1 (Remarks to the Author): 

The authors nicely presented importance of DPP4-GPC3-CXCL12 axis and differential availability of 
niche between PM/DM and CM regions. Potential translation of the findings has been nicely 
discussed as well. 
I fully appreciate all the effort by the authors to revise the manuscript. 

ADDITIONAL COMMENTS ON THE REMAINING ISSUE BY REVIEWER #2 AND THE AUTHORS' 
RESPONSE TO IT 
Expression of Gr1 in mouse AML models is fine. In particular for MLL-AF9 AML model, in addition to 
references that authors listed, I found another showing Gr1+ MLL-AF9 AML (PMCID PMC3951989). 

-CMP leukemias showed a high proportion of myeloid blasts in bone marrow (Figure 1D), 
infiltrated spleen (Figure 1E and F) and liver (data not shown), and had an immature 
immunophenotype (high c-kit expression) with some expression of myeloid markers Gr-1 and CD11b, 
similar to MN1 leukemias generated by transduction of 5-FU treated bulk bone marrow cells (Figure 
1G)." 
For MLL-AF9, we sometimes find CD34(-) LICs in human as well. 
However, it is a little confusing even to me that transplantation of LSK resulted in Gr1+ AML colonies. 
LSK stands for Lin(-)Sca1+Kit+. If LICs (leukemia-initiating-cells) express Gr1, a critical lineage 
marker for mouse hematopoiesis, the authors should lose all the leukemic cells.  

Reviewer #2 (Remarks to the Author): 

claim that the LSC fraction is harbored in the LSK or the L-GMP fraction. Then how is it possible that 
sorted AML cells positive for Gr1, a marker for mature and immature myeloid cells, give rise to 
colonies in a colony-forming assay, which assesses the function of leukemic stem and progenitor 
cells? 

ADDITIONAL COMMENTS ON THE AUTHORS' RESPONSE TO MY REMAINING ISSUE ABOVE
In their first reference (Krivtsov et al), which is the manuscript which identified the MLL-AF9 model, I 
found no reference to Gr1 or Mac1 as a marker for leukaemia stem cells (LSC) (as they identify the L-
GMP cells as the LSC). In the second manuscript by Somervaille et al. I will admit that they mention 
LSC activity in the Gr1+ or Mac1+ fraction. 
Therefore, Wang et al. may be correct. However, it is VERY unusual to claim LSC activity or perform 
CFU-assays with Mac1+ or Gr-1+ cells. I do not agree, that Mac1 or Gr1+ cells are widely believed to 
have LSC activity. Why did they not use L-GMP or LSK cells, as they claim these to be the LSC in 
their paper? My suggestion would be that the authors perform a CFU assay with L-GMP and LSK 
cells to prove their point. 

We sincerely appreciate Reviewers further comments on the description and phenotype of LSCs. We 
recognize that the exchange during the previous rebuttal rounds specifically regarding the work on 



the GFP+Kit+Sca1+ populations introduced ambiguity regarding our LSC phenotype and description. 
To clarify this, we have modified the text regarding the description of the populations.  

 Clarification regarding the "SK" vs. "LSK" populations and gating strategy. We wish to clarify 

that our study primarily relies on the L-GMP population as the validated LSC marker. The confusion 
regarding the "LSK" terminology stems from data generated during the previous revision in response 

suggestion on the c-Kit+Sca1+ cells, c-Kit+Sca1(-) Il7Ra+ cells . The data we 
provided in response utilized a "SK" gate (Fig 1g +Kit+Sca1+ 
model, contains a high proportion of Lin+ cells due to aberrant marker expression.  To avoid potential 
confusion, we renamed the y-axis in the original Fig. 1g to "SK" to accurately reflect the gating and 
moved these data (original Fig. 1g-h) to Extended Data Fig. 1b-c to differentiate them from our 
central LSC analysis.   
 

 

 

 

  

 

Response Figure 1. Validation of L-GMP as the primary LSC Population. (A) Assessment of 
the true LSK compartment in MLL-AF9 AML. Representative FACS profiles showing c-kit+/Sca1+

gating on Lin  gated splenocytes from a mouse with MLL-AF9 AML. A very small fraction of donor 
(EGFP+) cells in this example is Lin , and these cells essentially lack a defined LSK 
immunophenotype (Region II). Rare cells are present in the progenitor gate (c-kit+ Sca1 ). (Adapted 
from Somervaille et al., Cancer Cell 2006, Figure 3C). (B) Representative FACS profiles of bone 
marrow cells from a control MLL-AF9 AML mouse from our own analysis, confirming the extreme 
rarity of the Lin Sca1 c-Kit  population. (C) Serial CFU assays performed using 500 sorted L-GMPs 
per replating round. The results demonstrate a marked reduction in serial colony-forming capacity in
Dpp4  L-GMPs compared to Dpp4+/+ controls. Data represent mean ± SEM (n = 6, p < 0.0001). 



 
 

 
 

 (PMCID 
PMC3951989). We agree that the precise immunophenotype of these LSCs has been a subject of 

nuance in the field, and we interpret this diversity not as a contradiction, but as evidence of 
the phenotypic plasticity inherent to this leukemia. As the reviewer noted, while Krivtsov et al. 
(Nature, 2006) identified the L-GMP as the highly enriched, self-renewing LSC population, they also 
observed that colony-forming potential was not strictly limited to this fraction (Krivtsov et al., 
Supplementary Fig. 3; Response Fig. 2A). Similarly, Somervaille et al. (Cancer 
Cell, 2006) demonstrated that functional LSC activity is enriched in Kit+GR1+Mac1+ populations 
(Response Fig. 2B-D), further confirming that LSCs can retain myeloid lineage characteristics. This 
phenomenon parallels human AML, where LSCs (particularly in MLL-rearranged cases) frequently 
display aberrant lineage markers and inter-patient variability (PMCID: PMC3007135, PMC4319237). 
Interestingly, such lineage upregulation (e.g., Mac1) has even been reported in normal HSCs under 
stress conditions (PMCID: PMC10031298, https://doi.org/10.1016/j.exphem.2019.06.428). 
However, because highly plastic populations can be variable, they present challenges for defining 
a precise molecular mechanism. Therefore, while we acknowledge the broader immunophenotypic 
spectrum described by Somervaille and others, we aligned our study with the Krivtsov model, 
utilizing the L-GMP as the most stable, highly enriched, and reproducible definition of the LSC for 
mechanistic interrogation. 

 

Response Figure 2. Distinct functional properties and hierarchy of leukemic populations in 
MLL-AF9 AML. (A) CFU assay revealed that L-GMP possessed higher CFU activity than other 
leukemic populations (Adapted from Krivtsov et al., Nature 2006, Supplementary Figure 3). (B) 
Morphological analysis of leukemic cells sorted based on c-Kit expression. The bar graph indicates 
the proportion of cells exhibiting blast-like versus differentiated features following May-Grünwald-
Giemsa staining of cytospin preparations (Adapted from Somervaille et al., Cancer Cell 2006, 
Figure 4B). (C) Pie chart shows the percentage of clonogenic cells residing within the c-kit+ versus 
c-kit  fractions of EGFP+ leukemic cells (n = 6). FACS-sorted leukemic cells were cultured in 
methylcellulose medium for 6 days to determine the CFU frequencies in each fraction (29.2% ± 
3.5% and 5.4% ± 2.0%, respectively; p < 0.001) (Adapted from Somervaille et al., Cancer Cell 2006,
Figure 4C). (D) Bar graph indicates an average 25% shorter survival across varying cell doses for 
mice secondarily transplanted with c-kit+ AML cells versus recipients of equivalent numbers of c-
kit  cells. Disease latencies shown are the means of two separate experiments using sorted cells 
from separate donor animals with AML, one recipient animal per indicated cell dose. The numbers 
of transplanted cells are indicated on the left (k = 1000) (Adapted from Somervaille et al., Cancer 
Cell 2006, Figure 4D). 


