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REVIEWER COMMENTS
Reviewer #1 (Remarks to the Author); expert on intestinal barrier:

The major claim of this paper is that the alteration in gut microbiota plays an important pathogenic role
in the progression of AML, mainly that observed decrease in microbial (MB) diversity contributes to
AML progression. The investigators performed series of interlinked studies to investigate the
involvement of gut MB in a mouse model of AML. The studies are presented sequentially and suggest
that a reduction in Faecalibacterium abundancy may contribute to AML pathogenesis, that a fecal MB
transplant from AML patients may further promote AML process, that bacterial derived butyrate may
have a protective role by targeting the gut barrier and prevent gut-bacteria derived LPS form crossing
the intestinal barrier. The hypothesis that the gut MB plays a role in the pathogenesis of AML is not
particularly innovative but certainly important topic to study and the studies presented fill the gap in
knowledge to the role of MB. Overall, the studies are novel and were successful in providing insights
into the various aspects of MB alteration and its potential role in AML pathogenesis. The studies also
generated a number of interesting hypotheses. The weakness mainly relates to the lack of detailed
studies or experiments to establish a definitive cause -and-effect relationship as it relates to the gut
MB and AML, role of Faecalibacterium and AML, and the role of gut barrier, butyrate, and LPS.

Specific points to consider:

1. Itis unclear how valid the animal model of AML used in this study as it relates to the human AML.
There were no discussions or reviews of the literature on this topic.

2. Although the studies showed a decrease in MB diversity and which likely has a modulating role in
the pathogenesis, there were no definitive studies to show the cause and effect- key studies to show
that the preservation of WT MB flora would inhibit the development of AML in the mouse model.

3. Although Faecalibacterium was identified as being reduced and an interesting and intriguing
hypothesis generated that this could have an etiologic role. This intriguing possibility was not fully
explored or validated and it is unclear what role if any Faecalibacterium has. More definitive study to
address this cause and effect relationship would greatly increase the novelty and impact of this work.
While it was proposed that Faecalibacterium can cause an increase in butyrate, the investigators did
not validate this in their experiments. More detailed investigation of Faecalibacterium supplement on
intestinal/stool butyrate rate would also provide an insight into the role Faecalibacterium plays in
butyrate generation.

4. The studies with butyrate, barrier function, and LPS were very interesting and hypothesis
generating but ,in this reviewer’s point of view, these studies made the overall work somewhat diffuse
and superficial, providing some insight into the interconnected process and generating interesting
hypotheses but lacking the detailed studies to fully validate the roles each play.

a. The studies with butyrate were somewhat descriptive and did not definitively prove their role. This
also applies to butyrate having a potential beneficial mechanism of protection for Faecalibacterium-
no data are provided to establish this causal link.

b. The studies with intestinal barrier are superficial at best and suggest alteration in intestinal
permeability but there is no mechanistic insight into the increase in Dextran. The increase in claudin-2
would not explain this. What happens with occludin and other TJ protein expression.

c. The increase in LPS reported in AML patients in minimal at approximately 120 pg/ml and would not
be expected to have any physiological relevance. In other studies, such as in liver diseases, LPS
levels are elevated at much higher levels.

5. Overall, there were many interesting and novel studies that were carried out by the investigators-
which helped generate several interesting hypotheses. In particular, the alteration in stool MB and the
reduction in Faecalibacterium are quite interesting and novel. In this reviewer’s view, it would have
been much more impactful and paradigm shifting to focus on the etiologic role of Faecalibacterium in
AML and to provide more definitive supporting data-establishing cause and effect relationship than to
provide series of possibilities that are superficially examined.



Reviewer #2 (Remarks to the Author); expert on metagenomics and microbiome:

In this study, xxx and colleagues explored the role of the gut microbiota in AML. The authos observed
difference in terms of fecal microbiota diversity and composition in AML patients in comparison to
healthy controls. In mouse model, microbiota depletion with antibiotics worsens AML severity. FMT
from microbiota of patient with AML worsens AML severity. The authors then observed that the
microbiota of patients with AML produce less butyrate. The decreased concentration of butyrate was
observed in the feces but not in the blood). Butyrate gavage was then showed to improve AML
severity in mice. This effect was associated with an improvement of AML-induced increase in
intestinal permeability and lower systemic LPS concentration. Finally, LPS administration IV worsens
AML severity in mice.

Comments:

- Many confounding factors are likely to be present in the comparison between healthy subjects and
patients with AML. A simple univariate comparison is not appropriated. A more sophisticated analysis
taking into account potential bias is required.

- The FMT protocol is unclear.

- Strains and Culture information are not provided for Faecalibacterium. Moreover, the experiment
with this bacterium cannot be compared with the FMT one. The F.prausnitzii experiment evaluate an
improvement compared to baseline while the FMT one is looking at a worsening following FMT from
AML patient. | suggest doing FMT experiment with feces from AML patient, supplemented or not with
F. prausnitzii.

- It seems that only one AML and one healthy subject were used as donor for the FMT experiment. It
seems not sufficient. Multiple donors should be tested.

Reviewer #3 (Remarks to the Author); expert on AML, metabolism and microbiome:

The current manuscript by Wang et al described that the pathogenesis of AML leads to microbiota
dysbiosis, which causes a reduced level of SCFA including butyrate and thus a disordered barrier
function of intestinal epithelia. They further reported that due to the damaged barrier function of
intestinal epithelia in AML mice and patients, endotoxin such as LPS produced by microbiota can
pass through and enter peripheral blood, which is utilized by leukemia cells as stimuli for both growth
and survival. While the manuscript covered multiple lines of investigation, there are several concerns
that needs to be addressed.

Major concerns:

1. The novelty of current study is largely comprised. The major phenotypes (AML results in dysbiosis
and damaged epithelial barrier function) and mechanisms (reduced production of butyrate other
SCFAs) described in current manuscript have already been reported by others (Ye et al, Cancer Cell
2018; https://doi.org/10.1016/j.ccell.2018.08.016). Although the authors used a different mouse
model, it is inappropriate for them to claim that their finding is a ‘breakthrough’.

2. The establishment of MLL-AF9 leukemia model used in the current manuscript requires lethal
irradiation according to their method section. Irradiation causes full body damages including intestinal
tissues, and therefore it raises the question that whether the phenotypes observed in this model is
only under the condition of irradiation (also irradiation seen in AML patients is rare) ? For example,
the authors showed that Abx treatment promotes leukemia progression in MLL-AF9 mice (Fig.2). Will
Abx still have similar effects if no irradiation is performed? Similar question for Fig.3, 5, 6 and 7.

3. According to the authors, LPS produced by gut microbiota facilitates progression of MLL-AF9
leukemia (Fig.7), and Abx also promotes MLL-AF9 leukemia progression (Fig.2). Abx depletes gut
flora and therefore LPS production should be greatly reduced. Can the authors explain the
contradiction of their findings?



4. Although differences between groups were significant, most of the data sets of animal studies were
collected at a quite late stage of the disease (more than 70% of leukemia blast in bone marrow and
spleen) and differences between each group were very subtle. For example, in Fig.2 C tumor burden
in bone marrow was about 91% vs. 88% (and similar cases in Fig. 3C and Fig.5C), which impairs the
significance of their work. It will be helpful for the authors to examine leukemia burden at earlier
stages of the disease.

5. In Fig.3, the authors showed that fecal samples from AML patients promotes MLL-AF9 leukemia
progression. Which patient sample was used in this experiment? According to Fig.1 the risk favorable
and unfavorable patients have different microbiota composition. Will mice show different leukemia
burden when fecal samples from different risk groups are used?

6. Colon is the tissue with most flora and is more affected by microbiota and most of the authors’ data
were generated based on the analyses of fecal samples. However, in Fig.6 the authors generated
data from small intestines. It will be helpful if they can generate these data from colon tissue.

Minor points:

1. In Fig.1F, the author showed that risk favorable and unfavorable patients have different microbiota
composition. Does this result still hold true for the actual outcomes of these patients (patient showed
in supplemental tablel)?

2. Bacteroides is greatly increased in AML patient (Fig.1C). Could the authors comment on this
observation?

3. What was the injection method for mice LPS treatment (Fig.7)?
4. Fig.4E needs more detailed explanation.

5. English writing might need some retouching.

Reviewer #4 (Remarks to the Author); expert on metabolomics and microbiome:

This is a very interesting manuscript, which studied the relationship between the gut microbiota,
microbial metabolites and AML progression. Multiple mouse studies were used to further investigate
the role of the bacteria or bacterial metabolites in AML. However, there are a few concerns to be
addressed.

1. The antibiotics use in the patient group (no antibiotics use within the last 10 weeks) may still bias
the finding since it has been reported that it can take between 1-12 months for the gut microbiota to
normalize.

2. How were the blood samples chosen for metabolic analysis? Were they plasma or serum and how
they were collected? Were patients fasting prior to the collection?

3. Itis not clear if fecal hydration liquid was pooled from all patients or a subset. If latter, how were the
donors selected?

4. How were the animals housed? Singly or grouped? If grouped, how were they grouped?

5. It would be helpful to have a graph showing the mouse experimental design.

6. Why was 70% confidence threshold chosen for determining taxonomy of 16S sequences?

7. Figure 1C and lines 340-342. Many of the p values shown here are not consistent between the text
and the figure. Why? Were the p value corrected for multiple test correction?

8. Lines 353-355.: was the correlation performed based on all patients and healthy control samples? If
S0 it is not surprising to see a strong correlation between Faecalibacterium and Roseburia, and WBC.
Have the authors try to do the correlation only with samples from patients to further confirm this



correlation? It would be more convincing.

9. Figure 2A - n=3 per group is too small - any justification for the power calculation? How were the
animals housed? This is crucial for evaluating the gut microbiota due to cage effects. While there is
no significant differences in Sob index at day 0 between the Con and AML, it shows a significant
difference in PCoA plot. Why is it? How about Shannon index? The label in the figure is confusing - if
control is AML without antibiotics, maybe change them to ‘AML_con’ and ‘AML_abx”. What is the
rationale of using antibiotics before MLL-AF9 injection? If the hypothesis is that AML causes the
bacterial shift, why not directly inject the cells and monitor the bacterial changes in these animals? It
will also be essential to keep the control and AML mice in the same cage to avoid cage-effect. As it is
the experiment should have had another control group with antibiotics treatment without AML to
determine if the microbial shift is due to the antibiotics or AML. The data may support that the
disturbed gut bacterial composition by the antibiotics accelerate AML progression but it does not
support that AML causes bacterial dysbiosis.

10. Line 381, “Faecalibacterium correlated with a favorable prognosis” this correlation should be done
within patients rather than with the inclusion of healthy control. Which Faecalibacterium was used?
Isolated from patients and cultured or directly use the fecal slurry? If the latter, it is not a pure
Faecalibacterium FMT and wording should be changed. Again could n=4 per group give a meaningful
result?

11. Figure S4a, was before con-FMT time point after antibiotics? If so, this is not surprising. It would
be helpful to show health control donors, AML patient donors, and after AML FMT and after Con-FMT
in one figure. Again, the labels are confusing. Since Control has been used to described healthy
control patients, it would be good to use a different abbreviation, e.g. AML_con or AML_nab (no
antibiotics). Was it one donor corresponding to one recipient? If so it should be good to label the pair
in the PCoA plot.

12. Figure 4a, use cross validated scores plot instead of OPLS-DA scores plot. Which sample type is
this plot based on? Lines 420-422, were the MS/MS patterns matched with the database?

13. Line 422-424, in the method, it mentioned that SCFAs were analysed using GC-MS but here it
indicated as LC-MS. Which one was used? Figure 4D, again can this correlation be performed in
patient group and healthy control groups, separately?

14. Figure 4F keep the color of the groups consistent throughout the manuscript. Were these p values
corrected for multiple test correction?

15. All the data including metabolic and 16S rRNA sequencing raw data should be made publicly
available via data repositories.

Minor:

Line 31: “...observed a significant shift...” was it in fecse or gut content? Clarify here.

Line 37-38 “Metabolome analyses showed that microbiota derived butyrate concentration obviously
decreased in AML patient feces” should be written “Metabolic analyses showed that fecal
concentrations of butyrate, produced by the gut microbiota, significantly decreased in AML patients,”
Line 40, add comma before ‘which’

Line 89, replace “GVHD patients” to “patients with GVHD”

Lines 91 and 343, replace ‘flora’ with ‘bacteria’ rmicrobiota’

Line 96, should be ‘disordered”

Line 96-97 the past tense should be used.

Line 117, another 28 samples - which sample type?

Line 130, CO2 where 2 should be subscripted.

Line 157-158: does it mean that “fresh feces from patients or healthy control were weighted and
diluted with normal saline to achieve a final concentration of 150 mg/mL."?

Line 159, what filter was used?

Line 182: in vivo should be italicized

Line 214, which sample t types were used to measure SCFAs?

Line 278 H20 where 2 should be subscripted.

Line 326, should it be ‘all fecal samples’ rather than ‘all samples’?

Figure 1B, variations should be labeled clearer, not overlapping with the axis.

Line 336 should change microbiota to bacteria.



Line 338 add’compared to the healthy control’ after ‘AML patients’

Line 338 remove ‘approximately’

Figure 1D, change blue to red for positive correlation.

Line 347 change ‘depleted’ to ‘lower’ and add ‘compared to control group’.

Figure S1A, why are there 72 samples?

Line 357 change ‘disordered’ to ‘low’

Line 356, please elaborate on ‘favorable-risk’. How was favorable and non-favorable defined.
Line 363 should be 16S rRNA



Point by point responses to reviewers’ comments

We appreciate the reviewers for their thoughtful and constructive comments and
suggestions regarding our manuscript. We have addressed all of the questions and
concerns through additional experimentation and clarification. The detailed point-by-

point responses in blue font are given below.

REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author); expert on intestinal barrier:

The major claim of this paper is that the alteration in gut microbiota plays an important
pathogenic role in the progression of AML, mainly that observed decrease in microbial
(MB) diversity contributes to AML progression. The investigators performed series of
interlinked studies to investigate the involvement of gut MB in a mouse model of AML.
The studies are presented sequentially and suggest that a reduction in Faecalibacterium
abundancy may contribute to AML pathogenesis, that a fecal MB transplant from AML
patients may further promote AML process, that bacterial derived butyrate may have a
protective role by targeting the gut barrier and prevent gut-bacteria derived LPS form
crossing the intestinal barrier. The hypothesis that the gut MB plays a role in the
pathogenesis of AML is not particularly innovative but certainly important topic to
study and the studies presented fill the gap in knowledge to the role of MB. Overall, the
studies are novel and were successful in providing insights into the various aspects of
MB alteration and its potential role in AML pathogenesis. The studies also generated a
number of interesting hypotheses. The weakness mainly relates to the lack of detailed
studies or experiments to establish a definitive cause -and-effect relationship as it
relates to the gut MB and AML, role of Faecalibacterium and AML, and the role of gut
barrier, butyrate, and LPS.

Response: Thank you very much for your overall positive comments and constructive
suggestions. As you suggested, we performed new experiments to further clarify a
definitive cause-and-effect relationship as it relates to the gut MB and AML, role of
Faecalibacterium and AML, and the role of gut barrier, butyrate, and LPS. Our detailed

responses are listed below.



Specific points to consider:
1. It is unclear how valid the animal model of AML used in this study as it relates to the

human AML. There were no discussions or reviews of the literature on this topic.

Response: Thanks a lot for your comment. MLL-AF9 murine AML model, the animal
model of AML used in our study, is valid as it relates to the human AML. The well-
studied MLL-AF9 oncogene initiates myeloid leukaemia in both humans and mice [1].
The MLL-AF9 transgenic murine model that results in myeloid leukaemia has been
described and studied in some detail [2, 3]. Similarly, in our study, MLL-AF9 murine
AML model was established by transplanting C-kit+ cells transfected with MLL-AF9-
GFP together with other supporting bone marrow mononuclear cells into C57BL/6J
recipients. After being verified successfully establishment, their spleen cells were
collected and frozen as MLL-AF9 murine AML cells. These murine AML cells were
injected into SPF WT C57BL/6J mice which were used as AML mice for the subsequent
experiments in our study. This AML model could imitate the progression of human
AML, which is useful and valid for our research to explore the role of gut microbiota
in AML progression. There are many studies used this animal model of AML to
investigate their own purpose genes or pathways in the progression of AML in vivo. For
example, Zheng et al. used this animal model to demonstrate that Dnmt3b plays a tumor
suppressive role in MLL-AF9 AML progression [4]. Hayashi et al. applied this animal
model to prove that antitumor immunity augments the therapeutic effects of p53
activation on acute myeloid leukaemia [5]. To address your comment and make it more
clear, we added a sentence which indicated the literature on this topic in the new version

“The MLL-AF9 murine AML model is commonly applied in many studies as it relates

to human AML [4-5].” (Lines 161-164)

2. Although the studies showed a decrease in MB diversity and which likely has a
modulating role in the pathogenesis, there were no definitive studies to show the cause
and effect- key studies to show that the preservation of WT MB flora would inhibit the
development of AML in the mouse model.

Response: Thank you very much for your valuable comment. To address this point, we



performed new FMT experiments. We resumed and preserved WT MB flora of AML
mice via oral gavage of WT mice faecal suspension while oral gavage of PBS as control,
and then determined the murine leukaemia burden of AML. Our results showed that the
frequencies of AML cells in BM, spleen, and blood of AML mice gavaged with WT
mice faecal suspension were decreased significantly compared with AML mice
gavaged with PBS control. It can also be verified from the decreased size and weight
of the spleen and mitigated leukaemia cell infiltration in AML mice gavaged with
normal mice faecal suspension (Line 419-429, Figure 2F-H). These results
demonstrated that the preservation of WT MB flora could inhibit the development of

AML in the mouse model.

3. Although Faecalibacterium was identified as being reduced and an interesting and
intriguing hypothesis generated that this could have an etiologic role. This intriguing
possibility was not fully explored or validated and it is unclear what role if any
Faecalibacterium has. More definitive study to address this cause-and-effect
relationship would greatly increase the novelty and impact of this work. While it was
proposed that Faecalibacterium can cause an increase in butyrate, the investigators did
not validate this in their experiments. More detailed investigation of Faecalibacterium
supplement on intestinal/stool butyrate rate would also provide an insight into the role
Faecalibacterium plays in butyrate generation.

Response: Thanks a lot for your valuable comments and suggestions. In our original
version, we showed that Faecalibacterium correlated with a favorable prognosis and
may be considered as a beneficial bacterium in AML, and we studied the function of
Faecalibacterium through bacterial transplantation. The results showed that
Faecalibacterium gavage obviously relieved the splenomegaly (Supplementary figure
3a-b). In terms of tumor load, we observed a significant reduction in the bone marrow
and a reduced tendency in the spleen and peripheral blood (Supplementary figure 3c).
The overall survival of the AML mice treated by Faecalibacterium gavage was not
significantly different from that of control AML mice (Supplementary figure 3d).

To further address the cause-and-effect relationship between Faecalibacterium and
AML, we performed new murine FMT experiment with faeces from AML patients
(AML-FMT), supplemented with or without Faecalibacterium. Our results showed that

the spleen sizes and the leukaemia cells frequencies in bone marrow and spleen were



significantly reduced in AML-FMT mice supplemented with Faecalibacterium
compared with AML-FMT mice without Faecalibacterium. The leukaemia cells
frequencies in peripheral blood also had a decreased trend, but did not reach significant
difference. All these results demonstrated that Faecalibacterium could decrease the
leukaemia burden in AML mice and AML-FMT mice, but the inhibiting effect of single
Faecalibacterium supplement was weaker than the transplantation of an intact gut
microbiota. We added these results in the new version (Supplementary figure 3e-g, line
441-452).

To provide more insight into the role Faecalibacterium plays in butyrate generation,
we performed additional two experiments. Firstly, we cultured Faecalibacterium in vitro,
and determined the content of butyrate in the cultured supernatant of Faecalibacterium.
The result showed that the concentration of butyrate in the supernatant of
Faecalibacterium was significantly higher than that in controls. Secondly, we
administrated Faecalibacterium to mice via gavage and then detected the stool butyrate.
Our results showed that the stool butyrate content was much higher in mice gavaged
with Faecalibacterium than in controls. Therefore, we confirmed that butyrate is a direct
metabolite of Faecalibacterium, and that Faecalibacterium could cause an increase in
butyrate. We added these results in the new version. (Line 500-510, Supplementary
figure 5 g-h).

4. The studies with butyrate, barrier function, and LPS were very interesting and
hypothesis generating but, in this reviewer’s point of view, these studies made the
overall work somewhat diffuse and superficial, providing some insight into the
interconnected process and generating interesting hypotheses but lacking the detailed

studies to fully validate the roles each play.

Response: We thank you very much for your valuable and constructive comments. We
performed a number of new experiments, and the detailed responses are listed below.

a. The studies with butyrate were somewhat descriptive and did not definitively prove
their role. This also applies to butyrate having a potential beneficial mechanism of

protection for Faecalibacterium- no data are provided to establish this causal link.

Response: Thanks a lot for your valuable comment. In our study, we first found that



there was decreased butyrate positively correlated with the decreased Faecalibacterium
in the stools of AML patients (Figure 4B, C and D). Then, we further demonstrated the
roles of Faecalibacterium and butyrate in AML mice.

As for the role of Faecalibacterium in AML, our results showed that
Faecalibacterium gavage obviously relieved the splenomegaly, decreased leukaemia
cells burden in AML mice (Supplementary figure 3a-c). Moreover, we performed new
experiments and the results showed that the leukaemia burdens, including the
splenomegaly, leukaemia cells frequencies in spleen, bone marrow and peripheral blood,
were significantly reduced in AML FMT mice after supplementation with
Faecalibacterium (Supplementary figure 3e-g, line 441-452). All these results
demonstrated the important role of Faecalibacterium in AML.

As for the role of butyrate in AML, we administered butyrate to mice via gavage and
determined the effect of butyrate on leukaemia load and survival time in AML mice.
We found that butyrate treatment significantly alleviated the splenomegaly, decreased
the percentage of leukaemia cells burden, mitigated the leukaemia cells infiltration and
proliferation in the spleen, and alleviated AML progression in AML mice (Figure 5D,
F). We further determined the effects of butyrate on intestinal integrity. Our results
showed that butyrate treatment significantly ameliorated intestinal damage of AML
mice (Figure 6A) and preserved the integrity of the intestinal epithelial cell’s junction
(Figure 6D, right panel). Furthermore, with the new data of additional experiments, our
results mechanistically demonstrated that butyrate treatment restored the expressions
of downregulated cell-cell junction protecting protein and upregulated cell-cell
junction-inhibiting protein in AML mice (Figure 6B, C, Supplementary figure 6a). All
these results definitively demonstrated the important role and mechanisms of butyrate
in AML.

Then, as the relationship between butyrate and Faecalibacterium. There are many
references reporting that Faecalibacterium could generate butyrate [6, 7]. As the above
response mentioned, we performed new experiments and proved that Faecalibacterium
generated butyrate in culture supernatant and Faecalibacterium gavage elevated the
butyrate content in mice stool (Line 500-510, Supplementary figure 5 g-h). These
references and our results demonstrated that Faecalibacterium plays a vital role in
butyrate generation, and provide data to establish the causal link for potential beneficial

mechanism of protection in AML.



b. The studies with intestinal barrier are superficial at best and suggest alteration in
intestinal permeability but there is no mechanistic insight into the increase in Dextran.
The increase in claudin-2 would not explain this. What happens with occludin and other
TJ protein expression.

Response: We appreciate your helpful comment. With your constructive suggestion, to
further provide the mechanistic insight into the increase in Dextran, we determined the
expression of occludin and other TJ molecules (TJP2, Claudin-3, Claudin-4 and
Claudin-8). Our results showed that butyrate treatment significantly increased the
MRNA expressions of occludin and claudin-3 in intestinal epithelial cells though no
significant change was found between normal mice and AML mice. We further detected
the protein expression of occludin using Western blot method. The result showed that
occludin expression was also increased significantly in butyrate treatment mice, which
is consistent with the mRNA expression level. These findings suggest that intestinal
barrier damage caused by AML might not be due to occludin expression change, but
butyrate could protect intestinal barrier via further increasing occludin expression.
Despite of our new findings, the detailed molecular mechanisms associated with
damage or protection of intestinal barrier in AML need to be further studied in the future.
(Line 563-566, 569-577, 582-584; Figure 6B, C, Supplementary figure 6a-b)

c. The increase in LPS reported in AML patients in minimal at approximately 120 pg/mi
and would not be expected to have any physiological relevance. In other studies, such

as in liver diseases, LPS levels are elevated at much higher levels.

Response: Thank you for your comment. It is a truth that the concentration of LPS in
AML patients is not very high in our manuscript and may be lower than other diseases,
which needs detailed explanation. There are many papers reporting that low
concentration of LPS has its physiological relevance. Deopurkar et al. reported that
plasma LPS concentrations in normal people increased to 90pg/ml-120pg/ml after
cream intake, which increased the expression of TLR-4 expression and are relevant to
the pathogenesis of atherosclerosis and insulin resistance [8]. Ghanim et al reported that
high-fat, high-carbohydrate meal induced an increase in plasma LPS concentration
(105pg/ml-130pg/ml) and the expression of SOCS-3, TLR2, and TLR4 protein, reactive

oxygen species generation, and nuclear factor-kappaB binding activity [9]. Different



from inflammation or inflammatory diseases, the development of human acute myeloid
leukaemia is a slow, long and gradual process. During this process, long-term low-
concentration LPS may cause a series of changes of molecular pathways and play
oncogenic role for haematopoietic cells. Therefore, the increase in LPS reported in

AML patients in our study would have physiological and pathological relevance.

5. Overall, there were many interesting and novel studies that were carried out by the
investigators- which helped generate several interesting hypotheses. In particular, the
alteration in stool MB and the reduction in Faecalibacterium are quite interesting and
novel. In this reviewer’s view, it would have been much more impactful and paradigm
shifting to focus on the etiologic role of Faecalibacterium in AML and to provide more
definitive supporting data-establishing cause and effect relationship than to provide

series of possibilities that are superficially examined.

Response: We appreciate your positive comments and constructive suggestions. As
mentioned above, we performed additional experiments to provide more definitive
supporting data for the cause-and-effect relationship between Faecalibacterium and
AML. Firstly, using in vitro culture and in vivo gavage experiments, we confirmed that
butyrate is a direct metabolite of Faecalibacterium, and that Faecalibacterium could
cause an increase in butyrate (Supplementary figure 5 g-h). Secondly, to further address
the cause-and-effect relationship between Faecalibacterium and AML, we performed
new murine FMT experiment with faeces from AML patients, supplemented with or
without Faecalibacterium. Our results showed that the spleen sizes and the leukaemia
cells frequencies in bone marrow and spleen were significantly reduced in AML-FMT
mice supplemented with Faecalibacterium compared with AML-FMT mice without
Faecalibacterium. The leukaemia cells frequencies in peripheral blood also had a
decreased trend, but did not reach significant difference. (Supplementary figure 3e-g).
All these results demonstrated that Faecalibacterium could decrease the leukaemia
burden in AML mice and AML-FMT mice, but the inhibiting effect of single
Faecalibacterium supplement was weaker than the transplantation of an intact gut

microbiota. We added these results in the new version.
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of cytokine signaling-3. Diabetes Care. 2010 May;33(5):991-7.

9. Ghanim H, et al. Increase in plasma endotoxin concentrations and the expression of
Toll-like receptors and suppressor of cytokine signaling-3 in mononuclear cells after
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Reviewer #2 (Remarks to the Author); expert on metagenomics and microbiome:

In this study, xxx and colleagues explored the role of the gut microbiota in AML. The
authos observed difference in terms of fecal microbiota diversity and composition in
AML patients in comparison to healthy controls. In mouse model, microbiota depletion
with antibiotics worsens AML severity. FMT from microbiota of patient with AML
worsens AML severity. The authors then observed that the microbiota of patients with
AML produce less butyrate. The decreased concentration of butyrate was observed in
the feces but not in the blood). Butyrate gavage was then showed to improve AML

severity in mice. This effect was associated with an improvement of AML-induced



increase in intestinal permeability and lower systemic LPS concentration. Finally, LPS
administration IV worsens AML severity in mice.

Comments:

- Many confounding factors are likely to be present in the comparison between healthy
subjects and patients with AML. A simple univariate comparison is not appropriated. A

more sophisticated analysis taking into account potential bias is required.

Response: We appreciate your valuable comments and constructive suggestion. We
reanalyzed the data with more sophisticated analysis taking into account potential bias,
such as age and gender, which might be confounding factors for the results of gut
microbiota [1, 2]. Firstly, we stratified the subjects (patients and controls) into 3 groups,
the young (Age < 30), the middle-aged (30 < Age < 55) and the old (55 < Age), and
analyzed the gut microbiota diversity. The result showed that the Shannon index (a-
diversity) is still decreased in the faeces of AML patients compared with that in healthy
controls in any of the 3 groups, and reaches statistical significance in the middle-aged
group. We also reanalyzed the microbiota data according to gender. The result showed
that Shannon index (a-diversity) is still decreased in AML patients compared with that
in healthy controls in either male or female group, and reaches significant difference in
male group. In the age- or gender-stratified groups, the content of Faecalibacterium of
AML patients is also lower than that of controls. Therefore, our results are still valid
when taking accounting for other confounding factors. We added these results in the
manuscript as supplementary data (Line 394-398; supplementary figure 6c, d).

We also used multiple linear regression method, instead of spearman correlation, to
analyze the association between Faecalibacterium and WBC taking accounting of other
factors such as Roseburia and age. Our results demonstrated that Faecalibacterium are
significantly negatively correlated with the level of peripheral white blood cells. We
added these results in the manuscript as supplementary data (Line 386-388;

supplementary table 3).
- The FMT protocol is unclear.
Response: We described the FMT protocol in detail in our new version. For FMT, mice

were randomly grouped according to the experimental requirements. First, an antibiotic

mix (ABX) was administered by oral gavage. Briefly, the antibiotic was used as follows:



on days -21- -7 before MLL-AF9 cell injection, mice received a daily gavage of
metronidazole (100 mg/kg), while the antibiotic mix (ampicillin (1 g/L), vancomycin
(0.5 ¢/L) and neomycin (1 g/L)) was added to the drinking water. Then, the frozen faecal
hydration liquid was thawed and mixed for the same group of AML patients or controls.
FMT was carried out via oral gavage in a final volume of 250 pL. In order to keep the
time consistent, we performed faecal bacteria transplantation at 8 am every day. FMT
was performed daily from 14 to 35 days after the start of the antibiotic regimen. We
also collected stool and faecal hydration liquid on day 0 and day 7 after transplantation
for 16s rRNA analysis to prove the success of transplantation. See the supplementary

materials for detailed patients’ information (Supplementary table 3). (Line 175-188).

- Strains and Culture information are not provided for Faecalibacterium. Moreover, the
experiment with this bacterium cannot be compared with the FMT one. The
F.prausnitzii experiment evaluate an improvement compared to baseline while the FMT
one is looking at a worsening following FMT from AML patient. | suggest doing FMT
experiment with feces from AML patient, supplemented or not with F. prausnitzii.

Response: As suggested, we provide the Strains and Culture information for
Faecalibacterium in the new version (Linel44-148). Moreover, with your valuable
suggestion, we performed new murine FMT experiment with faeces from AML patients
(AML-FMT), supplemented with or without F. prausnitzii. Our results showed that the
spleen sizes and the leukaemia cells frequencies in bone marrow and spleen were
significantly reduced in AML-FMT mice supplemented with Faecalibacterium
compared with AML-FMT mice without Faecalibacterium. The leukaemia cells
frequencies in peripheral blood also had a decreased trend, but did not reach significant
difference. All these results demonstrated that Faecalibacterium could decrease the
leukaemia burden in AML mice and AML-FMT mice, but the inhibiting effect of single
Faecalibacterium supplement was weaker than the transplantation of an intact gut
microbiota. We added these results in the new version (Line 441-452, Supplementary

figure 3e-g).

- It seems that only one AML and one healthy subject were used as donor for the FMT

experiment. It seems not sufficient. Multiple donors should be tested.



Response: Thanks a lot for your comment. We apologize for the misunderstanding
caused by our description in the manuscript. We used 5 AML patients and 5 healthy
controls as donors for the FMT experiments in our study. To reduce the differences
between individuals, we mixed the fecal hydration liquid of individuals from the same
group (AML patients or controls), and gavaged them into the mice. Then we determined
the bacterial colonization using 16s rRNA sequencing (day 0 and day 7) and performed
the following experiments. The patients’ information was shown in Supplementary

table 3. The results were shown in Figure 3 and supplementary figure 4a.

Reference
1. Santos-Marcos JA, et al. Sex Differences in the Gut Microbiota as Potential
Determinants of Gender Predisposition to Disease. Mol Nutr Food Res. 2019;63(7):
e1800870.
2. O'Toole PW, Jeffery IB. Gut microbiota and aging. Science. 2015;350(6265):1214-5

Reviewer #3 (Remarks to the Author); expert on AML, metabolism and

microbiome:

The current manuscript by Wang et al described that the pathogenesis of AML leads to
microbiota dysbiosis, which causes a reduced level of SCFA including butyrate and thus
a disordered barrier function of intestinal epithelia. They further reported that due to
the damaged barrier function of intestinal epithelia in AML mice and patients,
endotoxin such as LPS produced by microbiota can pass through and enter peripheral
blood, which is utilized by leukaemia cells as stimuli for both growth and survival.
While the manuscript covered multiple lines of investigation, there are several concerns
that needs to be addressed.

Major concerns:

1. The novelty of current study is largely comprised. The major phenotypes (AML
results in dysbiosis and damaged epithelial barrier function) and mechanisms (reduced
production of butyrate other SCFAS) described in current manuscript have already been
reported by others (Ye et al, Cancer Cell 2018; https://doi.org/10.1016/
J.ccell.2018.08.016). Although the authors used a different mouse model, it is

inappropriate for them to claim that their finding is a ‘breakthrough’.



Response: Thank you very much for raising this point. We are aware of the study by Ye
et al, as it demonstrated that leukaemia cells hijack host glucose by inducing IGFBP1
production from adipose tissue to mediate insulin sensitivity and by inducing gut
dysbiosis, serotonin loss, and incretin inactivation to suppress insulin secretion. As the
reviewer said, different from our murine AML model, their findings used a different
mouse model [blast crisis chronic myeloid leukaemia (bcCML) model (BNmodel)] for
the research of leukaemia-associated microbiota, epithelial barrier and SCFAs.
Therefore, as the reviewer suggested, to make our finding more rigorous, we softened
our statement in the manuscript, and replaced “breakthrough” with “new findings”
(Line 582-584).

2. The establishment of MLL-AF9 leukaemia model used in the current manuscript
requires lethal irradiation according to their method section. Irradiation causes full body
damages including intestinal tissues, and therefore it raises the question that whether
the phenotypes observed in this model is only under the condition of irradiation (also
irradiation seen in AML patients is rare)? For example, the authors showed that Abx
treatment promotes leukaemia progression in MLL-AF9 mice (Fig.2). Will Abx still
have similar effects if no irradiation is performed? Similar question for Fig.3, 5, 6 and
1.

Response: Thanks a lot for your careful comment. The description of murine leukaemia
model in the method section of our study may be too simple, which makes you
misunderstanding the role of irradiation in our experiments. We used lethal irradiation
to establish MLL-AF9 leukaemia model in the first batch of mice, then no irradiation
was applied in the subsequent batches of mice for murine MLL-AF9 AML experiments.
Briefly, we firstly successfully established MLL-AF9 leukaemia model by
transplanting C-kit+ cells transfected with MLL-AF9-GFP together with other
supporting cells into C57BL/6J recipient mice, in which it requires lethal irradiation.
Then, we collected their spleen MLL-AF9 AML cells and injected them into WT
C57BL/6J mice as murine AML model, in which no irradiation was applied. We used
these murine AML mice for our subsequent in vivo experiments. Therefore, there is no

effect of irradiation on the results of Fig.2, 3, 5, 6 and 7.

3. According to the authors, LPS produced by gut microbiota facilitates progression of

MLL-AF9 leukaemia (Fig.7), and Abx also promotes MLL-AF9 leukaemia progression



(Fig.2). Abx depletes gut flora and therefore LPS production should be greatly reduced.

Can the authors explain the contradiction of their findings?

Response: Thanks a lot for your careful comment. It is a truth that Abx depletes LPS-
producing gut flora of mice, and meanwhile LPS or Abx promotes MLL-AF9
leukaemia progression in our study. However, these two results are not contradictory.
Firstly, Abx can’t deplete all the gut bacteria as shown by our results [supplementary
figure 2a] and other researchers [1. 2], and the remaining bacteria still could produce
LPS. Secondly, Abx was shown to damage the gut epithelial integrity [3, 4], which
facilitates more LPS leaking into blood, and this may compensate for the possible
decreased LPS production caused by Abx depleted gut bacteria. Thirdly, more LPS
could be released by the dead bacteria when ABx applied. However, the detailed

mechanisms need further study in the future.

4. Although differences between groups were significant, most of the data sets of animal
studies were collected at a quite late stage of the disease (more than 70% of leukaemia
blast in bone marrow and spleen) and differences between each group were very subtle.
For example, in Fig.2 C tumor burden in bone marrow was about 91% vs. 88% (and
similar cases in Fig. 3C and Fig.5C), which impairs the significance of their work. It
will be helpful for the authors to examine leukaemia burden at earlier stages of the

disease.

Response: Thanks a lot for your valuable comment. The characteristics of MLL-AF9
AML mice model is that the injected leukaemia cells first infiltrate and proliferate in
bone marrow and spleen, and then enter peripheral blood. Therefore, when leukaemia
cells appear in peripheral blood, the leukaemia cells burden in bone marrow or spleen
is much higher. Moreover, in our study, the generation of the effect of AML cells on gut
microbiota or the effect of FMT on AML progression in vivo needs a slow and long
process, so at the late stage of the disease the effect could be more apparent. In many
other studies, the leukaemia cells burden is also heavy in bone marrow or spleen when
they used MLL-AF9 mice as the disease model to explore their purpose signaling
pathways [5, 6].

Considering the comment you raised is very helpful for us, according to your

suggestion, we repeated our ABX gavage experiments to see the association between



AML and gut microbiota at early stage. As below shown, at early sage (on day 9), the
results demonstrated that the peripheral blood, spleen and bone marrow of AML mice
with ABX gavage had significantly increased leukaemia cell infiltration after tail vein
injection of MLL-AF9 AML cells, and the degree of difference is consistent with our
previous experiments about the late stage of AML model. Moreover, in the future we
will find other AML mice model with longer disease period to better obtain early

disease data under long-term experimental processing.
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Sacrificing mice in the early stages of AML animal model (9days).

5. In Fig.3, the authors showed that fecal samples from AML patients promotes MLL-
AF9 leukaemia progression. Which patient sample was used in this experiment?
According to Fig.1 the risk favorable and unfavorable patients have different
microbiota composition. Will mice show different leukaemia burden when fecal

samples from different risk groups are used?

Response: Thanks for your comment. The information of patient samples used in Fig.3

were shown as below.

Age(year) Gender Positive genes
Patient-1 34 Male FLT3-ITD, NPM1, IDH2, SRSF2
Patient-2 62 Male CEBPA
Patient-3 56 Male FLT3-ITD, NPM1, DMMT3A
Patient-4 47 Female CBFB-MYH11
Patient-5 49 Female IDH2, NPM1

As the reviewer said, it is a valuable suggestion to perform FMT from patients of
different risk groups. Therefore, we tried our best to collect the faeces samples from
AML patients, divide them into favorable and unfavorable groups, and do FMT to AML
mice with their faecal hydration liquid. Our results of these new experiments showed



that the leukaemia cells burden in bone marrow, spleen or peripheral blood of AML
mice gavaged with faecal hydration liquid from favorable-risk patients had a decreased
trend compared with that from unfavorable-risk patients, which is consistent with our
hypothesis. Moreover, the weight of spleen from AML mice gavaged with faecal
hydration liquid from favorable-risk patients also had a decreased tendency. However,
all these differences did not reach statistical significance. The reason may be due to that:
Many other factors, including cytogenetical and molecular changes, immunological
status, also affect the risk stratification of AML. Though the risk favorable and
unfavorable patients have different microbiota composition, these differences might not
be strong enough to significantly affect the progress of AML in the body. The results of

new experiments are shown as below.
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6. Colon is the tissue with most flora and is more affected by microbiota and most of
the authors’ data were generated based on the analyses of fecal samples. However, in
Fig.6 the authors generated data from small intestines. It will be helpful if they can

generate these data from colon tissue.

Response: Thanks a lot for your careful comment. We are very sorry for our mistake.
We generated these data of Fig.6 from colon tissue but not from small intestines in our

study. We corrected them in the new version.



Minor points:
1. In Fig.1F, the author showed that risk favorable and unfavorable patients have
different microbiota composition. Does this result still hold true for the actual outcomes

of these patients (patient showed in supplemental tablel1)?

Response: We followed up part of these patients for their actual outcomes. As most of
them are alive until now, we used whether acquiring complete remission (CR) after first
therapy as the outcome index. This result still holds true for the actual outcomes of
these patients. The CR rate of the patients with favorable risk is higher than that of the
patients with unfavorable risk (p value=0.015). We added them in the new version (Line
390-394, supplementary table 3).

2. Bacteroides is greatly increased in AML patient (Fig.1C). Could the authors comment

on this observation?

Response: Thanks a lot for your comment. It is a truth that Bacteroides is greatly
increased in AML patient (Fig.1C), which indicates that Bacteroides might be involved
in the progression of AML. There are also several studies demonstrating the possible
association and role of Bacteroides in leukaemia [7, 8]. We have not deepened the
research of Bacteroides in our study mainly because: 1. The p value of Bacteroides
(P=0.04332) between AML patients and healthy controls is higher than that of
Faecalibacterium (P=0.0001), or Roseburia (P=0.000017). 2. Bacteroides is not
significantly related to SCFASs especially butyrate.

3. What was the injection method for mice LPS treatment (Fig.7)?

Response: We include the injection method for mice LPS treatment in the new version
(Line 193-195).

4. Fig.4E needs more detailed explanation.

Response: Thanks a lot for your suggestion. To make Fig.4E more detailed explanation,

we rewrote the sentence as “The results showed that AML patients and healthy controls



had significant differences and identified abundant bacterial functions in the COG
database. For example, DNA-binding transcriptional and fatty acid biosynthesis
(COG0416, COG1309) were decreased enriched in AML patients than healthy people
(Figure 4E).” (Line 515 - 520).

5. English writing might need some retouching.

Response: The revised manuscript has been edited by the American Journal Experts.
(Certificate attached).
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Reviewer #4 (Remarks to the Author); expert on metabolomics and microbiome:

This is a very interesting manuscript, which studied the relationship between the gut
microbiota, microbial metabolites and AML progression. Multiple mouse studies were
used to further investigate the role of the bacteria or bacterial metabolites in AML.
However, there are a few concerns to be addressed.

1. The antibiotics use in the patient group (no antibiotics use within the last 10 weeks)
may still bias the finding since it has been reported that it can take between 1-12 months

for the gut microbiota to normalize.

Response: We thank you for your overall positive comments. The criteria of patient
inclusion in our study are no antibiotics use within the last 10 weeks, which is within
the range between 1-12 months. In clinical practice, it may be not easy to recruit AML
patients without using antibiotics within one year because the fever or other symptoms
of AML might make the patients to take antibiotics. Many other researches also
included patients without using antibiotics within 2 months for their gut microbiota

associated study, and they also proved that the gut microbiota could normalize within 2



months. Ren Z, et al. reported that the patients included in their study were those who
have not used antibiotics for 2 months [1]. In the study by Zhu J et al., the enrollment
criteria of patients was that no antibiotics was used for 3 months [2]. Another study also
reported that the gut microbiota was resumed 2-3 week after constitutively using 5-day
antibiotics [3]. All these findings suggest that the criteria of no antibiotics use within
the last 10 weeks is valid in our study. Your suggestions have given us more
enlightenment, and we will further tighten our exclusion and inclusion criteria in future

research.

2. How were the blood samples chosen for metabolic analysis? Were they plasma or

serum and how they were collected? Were patients fasting prior to the collection?

Response: The blood samples for metabolic analysis were chosen from those patients
who had been collected stool samples, so that we can have the paired data from blood
and stool samples of AML patients. We used blood plasma for metabolic analysis,
which were collected from EDTA-stabilized peripheral blood by centrifugation. The

patients were not fasting prior to the collection.

3. It is not clear if fecal hydration liquid was pooled from all patients or a subset. If
latter, how were the donors selected?

Response: The faecal hydration liquid was pooled from a subset of patients. The

information of these patients was shown as below.

Age(year) Gender Positive genes
Patient-1 34 Male FLT3-ITD, NPM1, IDH2, SRSF2
Patient-2 62 Male CEBPA
Patient-3 56 Male FLT3-ITD, NPM1, DNMT3A
Patient-4 47 Female CBFB-MYH11

Patient-5 49 Female IDH2, NPM1




4. How were the animals housed? Singly or grouped? If grouped, how were they

grouped?

Response: After being purchased, all the mice were randomly divided into different
groups and housed in different group cages in an SPF environment according to the
requirement of individual experiment, such as being grouped in antibiotic experiment
(Fig. 2B-E), FMT experiment (Fig. 3), butyrate experiment (Fig. 5, 6), and other
experiments in our study. During the experiment process, all the mice in the same group

were housed in a cage without contacting with other group mice.

5. It would be helpful to have a graph showing the mouse experimental design.

Response: Thanks for your helpful suggestion. We reproduced a graph showing the

mouse experimental design in the new version (Figure 2B, 3A, 5A).

6. Why was 70% confidence threshold chosen for determining taxonomy of 16S

sequences?

Response: According to the associated methods in other published papers [4, 5], we
chose 70% confidence threshold for determining taxonomy of 16S sequences.
Moreover, inquiring other experienced sequencing companies (Shanghai Majorbio Bio-

pharm Technology Co.,Ltd), they also used 70% confidence threshold.

7. Figure 1C and lines 340-342. Many of the p values shown here are not consistent
between the text and the figure. Why? Was the p value corrected for multiple test

correction?

Response: Thanks for your careful check. It’s our mistake, and we corrected and made
them consistent between the text and the figure in the new version. The p values were

corrected for multiple test correction.

8. Lines 353-355.: was the correlation performed based on all patients and healthy

control samples? If so, it is not surprising to see a strong correlation between



Faecalibacterium and Roseburia, and WBC. Have the authors tried to do the correlation
only with samples from patients to further confirm this correlation? It would be more

convincing.

Response: The correlation performed in lines 382-384 (new version) was based on only
samples from patients. And, there is no significant correlation between

Faecalibacterium and Roseburia, and WBC in healthy control samples.

9. Figure 2A - n=3 per group is too small - any justification for the power calculation?
How were the animals housed? This is crucial for evaluating the gut microbiota due to
cage effects. While there are no significant differences in Sob index at day O between
the Con and AML, it shows a significant difference in PCoA plot. Why is it? How about
Shannon index? The label in the figure is confusing - if control is AML without
antibiotics, maybe change them to “AML_con’ and ‘AML_abx”. What is the rationale
of using antibiotics before MLL-AF9 injection? If the hypothesis is that AML causes
the bacterial shift, why not directly inject the cells and monitor the bacterial changes in
these animals? It will also be essential to keep the control and AML mice in the same
cage to avoid cage-effect. As it is the experiment should have had another control group
with antibiotics treatment without AML to determine if the microbial shift is due to the
antibiotics or AML. The data may support that the disturbed gut bacterial composition
by the antibiotics accelerate AML progression but it does not support that AML causes

bacterial dysbiosis.

Response: Thanks very much for your helpful comments and constructive suggestions.

Our detailed responses are listed below.

9.1 Figure 2A - n=3 per group is too small - any justification for the power calculation?
For Figure 2A, we performed another 5 mice per group, and added the data in the new
Figure 2A. Moreover, we used the statistical program “proc power” of SAS software to

calculate the power of Shannon index “n=5 per group” as below. The power is 0.780

when n=5, which means the high credibility.

Power of Shannon index



Power calculates - SAS
Program:

proc power;
twosamplemeans test=diff_satt
groupmeans=2.7592|3.9444
groupstddevs=0.6864|0.4244
ntotal = 10 to 20 by 2
groupweights=(1 1)
power=;

run;

Result:

The total sample size of N total=10, the
sample size of each group=10/2=5, at this
time power is 0.780

9.2 How were the animals housed? This is crucial for evaluating the gut microbiota due

to cage effects.

As mentioned above, all the mice feeded in the same cage were randomly divided
into different groups and housed in different group cages in an SPF environment
according to the requirement of individual experiment. All the mice in the same group
were housed in a cage without contacting with other group mice during the experiment
process. The reason why we did not mix breeding the different group mice in a same
cage is that the mice could eat the stools of other mice in the same cage, which would
affect the gut microbiota difference among groups [6, 7]. Therefore, gut microbiota
should not be affected due to cage effects.



9.3 While there are no significant differences in Sob index at day O between the Con
and AML, it shows a significant difference in PCoA plot. Why is it? How about

Shannon index?

As the reviewer said “n=3 per group is too small”, this cause the question “While
there is no significant differences in Sob index at day 0 between the Con and AML, it
shows a significant difference in PCoA plot”. Therefore, we performed another 5 mice
per group and added the data in the new Figure 2A. The final result showed that there
is no significant difference in PCoA plot at day 0 between the Con and AML. Moreover,
the Shannon index and PCoA of a weighted UniFrac distance analysis were decreased
in AML group compared with control group at day 14, indicating the decreased gut
microbiota diversity.

9.4 the label in the figure is confusing - if control is AML without antibiotics, maybe
change them to “AML_con’ and ‘AML_abx”.

In Figure 2A, the control group is the healthy mice without any treatment, and AML
group is mice injected with AML cells without other treatment. Therefore, we cannot
change them to “AML_con” and “AML_abx”. To make it not to be confusing, we
labeled it clearly in the legend.

9.5 What is the rationale of using antibiotics before MLL-AF9 injection? If the
hypothesis is that AML causes the bacterial shift, why not directly inject the cells and

monitor the bacterial changes in these animals?

Thank you for your careful review. Our purpose of this part is to clarify the
correlations between AML and bacterial dysbiosis. Firstly, for the effect of AML on
bacteria, as you suggested, we directly injected AML cells without antibiotics and
monitored the bacterial changes in these animals, and found that AML caused bacterial
shift (Figure 2A). Secondly, for the effect of bacteria on AML, we ablated the gut
microbiota using antibiotics before MLL-AF9 injection, and found that destroying the
diversity of the gut microbiota accelerated AML progression (Figure 2B-E). Therefore,
we conclude that AML causes bacterial dysbiosis and gut microbiota dysbiosis

aggravate the progress of AML.



9.6 It will also be essential to keep the control and AML mice in the same cage to avoid

cage-effect.

Thanks a lot for your comment. As mentioned above, the reason why we did not keep
the control and AML mice in the same cage is that the mice could eat the stools of other
mice in the same cage, which would affect the gut microbiota difference among groups
[6, 7]. Therefore, we raised different group mice in different cages and feeded with the

same diet and drink at the same SPF environment.

9.7 As it is the experiment should have had another control group with antibiotics
treatment without AML to determine if the microbial shift is due to the antibiotics or
AML. The data may support that the disturbed gut bacterial composition by the
antibiotics accelerate AML progression but it does not support that AML causes

bacterial dysbiosis.

Thanks for your comment. We have included the control group with antibiotics
treatment without AML which was compared with healthy mice, and the result showed
that the antibiotics could shift the microbiota (supplementary figure 2a). We have also
included mice group without antibiotics treatment with AML which was compared with
healthy mice, and the result showed that AML could shift the microbiota (Figure 2A).
These two results demonstrated that either antibiotics or AML could cause the bacteria
dysbiosis. Moreover, we included the control group without antibiotics treatment with
AML which was compared with that with antibiotics treatment with AML, and the

result showed that the antibiotics accelerate AML progression (Figure 2B-E).

10. Line 381, “Faecalibacterium correlated with a favorable prognosis” this correlation
should be done within patients rather than with the inclusion of healthy control. Which
Faecalibacterium was used? Isolated from patients and cultured or directly use the fecal
slurry? If the latter, it is not a pure Faecalibacterium FMT and wording should be

changed. Again, could n=4 per group give a meaningful result?

Response: Thank you for your careful review. In our study, the correlation between

Faecalibacterium and prognosis has been done within patients rather than with the



inclusion of healthy control. We declared it in the new version (line 433-434). The
Faecalibacterium we wused in the study was Feacalibacterium prausnitzii.
Feacalibacterium prausnitzii is pure standard strain, not isolated from patients and
cultured or directly used the faecal slurry. The individual point of weight or leukaemia
cell frequency in the same group (n=4 per group) was tightly clustered but not scattered,
which indicated a meaningful result (Figure 3C).

Moreover, we performed new murine FMT experiment with faeces from AML
patients (AML-FMT), supplemented with Faecalibacterium (n=5). Our results showed
that spleen sizes and the leukaemia cells frequencies in bone marrow and spleen were
significantly reduced in AML-FMT mice supplemented with Faecalibacterium
compared with AML-FMT mice without Faecalibacterium. The leukaemia cells
frequencies in peripheral blood also had a decreased trend, but did not reach significant
difference (Supplementary figure 3e-g). All these results demonstrated that
Faecalibacterium could decrease the leukaemia burden in AML mice, but the inhibiting
effect of single Faecalibacterium supplement was weaker than the transplantation of an
intact gut microbiota. The inhibitory effect of Faecalibacterium on AML relies on an

intact gut microbiota.

11. Figure S4a, was before con-FMT time point after antibiotics? If so, this is not
surprising. It would be helpful to show health control donors, AML patient donors, and
after AML FMT and after Con-FMT in one figure. Again, the labels are confusing.
Since Control has been used to described healthy control patients, it would be good to
use a different abbreviation, e. g. AML_con or AML_nab (no antibiotics). Was it one
donor corresponding to one recipient? If so it should be good to label the pair in the
PCoA plot.

Response: In Figure S4a, the “before con-FMT” time point was before antibiotics. The
left figure is shown the bacteria PCoA results of FMT in which faeces from healthy
people: PCoA results from healthy people (red points), from AML mice before FMT
with healthy people faeces (blue triangles), from AML mice after FMT with healthy
people faeces (green diamonds). The right figure is shown the bacteria PCoA results of
FMT in which faeces from AML patients: PCoA results from AML patients (red points),
from AML mice before FMT with AML patients’ faeces (blue triangles), from AML

mice after FMT with AML patients’ faeces (green diamonds). To make it clearer, we



changed the labels with “Healthy people, AML mice before con-FMT, AML mice after
con-FMT” and “AML patients, AML mice before AML-FMT, AML mice after AML-
FMT?”. It is not one donor corresponding to one recipient, and we did not label the pair
in the PCoA plot.

12. Figure 4a, use cross validated scores plot instead of OPLS-DA scores plot. Which
sample type is this plot based on? Lines 420-422, were the MS/MS patterns matched

with the database?

Response: Thanks for your comment. We have used cross validated scores plot along
with OPLS-DA scores plot in Figure 4a. In detail, the cross validated randomly changes
the arrangement order of the categorical variable Y, and establishes 200 OPLS-DA
models to obtain the R2 and Q2 values of the random model. The abscissa represents
the permutation retention of the permutation test, and the ordinate represents the value
of R2 or Q2. The Q2 point of is lower than the original blue Q2 point on the far right
from left to right, indicating that the model is robust and reliable without overfitting [8].
This plot was based on the blood plasma. The MS/MS patterns were matched with the

database in the new version (lines 485-488).

13. Line 422-424, in the method, it mentioned that SCFAs were analysed using GC-MS
but here it indicated as LC-MS. Which one was used? Figure 4D, again can this

correlation be performed in patient group and healthy control groups, separately?

Response: Thanks a lot for your careful review. For SCFAs determination in our study;,
we first screened out significantly-different propionic acid and butyric acid by LC-MS,
then used targeted SCFAs metabolisms to quantitatively determine the content of
SCFAs by GC-MS. We are sorry only introduced GC-MS in the method, and now we
added the method of LC-MS in the new version (Line 234-249).

According to your suggestion, we performed this correlation in patient group and
healthy control group, separately. The results are shown below. The Faecalibacterium
was positively correlated with butyric acid in both AML patient group and healthy
control group, and more obviously in AML patients. Moreover, in our new experiments,
we proved that Faecalibacterium produces butyric acid in vitro and in vivo (Line 500-

510, Supplementary figure 5 g-h).



AML



CON

14. Figure 4F keep the color of the groups consistent throughout the manuscript. Were

these p values corrected for multiple test correction?
Response: Thanks for your valuable suggestion. We keep the color of the groups in
Figure 4F consistent throughout the manuscript. These p values were corrected for

multiple test correction.

15. All the data including metabolic and 16S rRNA sequencing raw data should be made
publicly available via data repositories.

Response: We submitted all the data including metabolic and 16S rRNA sequencing



raw data to data repositories. All metabolic raw datasets were uploaded to the
metabolights database, accession: MTBLS3092, and 16s rRNA sequencing datasets
were uploaded to the NCBI database with SRA, accession: PRINA746137.

Minor:

Line 31: “...observed a significant shift...” was it in fecse or gut content? Clarify here.

Response: We clarified it as “Here, we observed a significant shift in the gut microbiota

in the faeces of AML patients”.

Line 37-38 “Metabolome analyses showed that microbiota derived butyrate
concentration obviously decreased in AML patient feces” should be written “Metabolic
analyses showed that fecal concentrations of butyrate, produced by the gut microbiota,
significantly decreased in AML patients,”

Response: Thank you. We have replaced with “Metabolic analyses showed that fecal
concentrations of butyrate, produced by the gut microbiota, significantly decreased in
AML patients,”.

Line 40, add comma before ‘which’

Response: Thank you. We added comma before “which” in line 41(new version).

Line 89, replace “GVHD patients” to “patients with GVHD”

Response: Thank you. We have replaced with “patients with GVHD” in line 91(new

version).

Lines 91 and 343, replace “flora’ with ‘bacteria’ r’microbiota’

Response: Thank you. We have replaced with “bacteria” or “microbiota” in line 93 and

376 (new version).

Line 96, should be ‘disordered”



Response: Thank you. We have changed to “disordered” in line 98 (new version).

Line 96-97 the past tense should be used.

Response: Thank you. We have changed to the past tense in line 98-99 (new version).

Line 117, another 28 samples - which sample type?

Response: The 28 samples were blood and faeces.

Line 130, CO2 where 2 should be subscripted.

Response: Thank you. We have subscripted 2 of CO2.

Line 157-158: does it mean that “fresh feces from patients or healthy control were

weighted and diluted with normal saline to achieve a final concentration of 150

mg/mL.”?

Response: Yes. We replaced with “Fresh feces from patients or healthy control were

weighted and diluted with normal saline to achieve a final concentration of 150 mg/mL.”

Line 159, what filter was used?

Response: We used 40 um sieve to filter the faecal suspension.

Line 182: in vivo should be italicized

Response: Thank you. We have made “in vivo” italicized.

Line 214, which sample t types were used to measure SCFAs?

Response: We used faeces and blood plasma to measure SCFAs.



Line 278 H20 where 2 should be subscripted.

Response: Thank you. We have subscripted 2 of H20.

Line 326, should it be “all fecal samples’ rather than “all samples?

Response: Thank you. We have replaced with “all faecal samples”.

Figure 1B, variations should be labeled clearer, not overlapping with the axis.

Response: We relabeled the variations to make it clearer and no overlapping.

Line 336 should change microbiota to bacteria.

Response: Thank you. We have changed to “bacteria”.

Line 338 add’compared to the healthy control’ after *AML patients’

Response: Thank you. We have added “compared to the healthy controls” after “AML

patients”.

Line 338 remove “approximately’

Response: Thank you. We have removed “approximately”.

Figure 1D, change blue to red for positive correlation.

Response: Thank you. We have changed blue to red for positive correlation.

Line 347 change ‘depleted’ to ‘lower’ and add ‘compared to control group’.

Response: Thank you. We have changed “depleted” to “lower” and add “compared to

control group”.



Figure S1A, why are there 72 samples?

Response: There should be 61 samples, consistent with the result of manuscript. We are
sorry for this mistake. We corrected it in the new Figure S1A.

Line 357 change ‘disordered’ to ‘low’

Response: Thank you. We have changed “disordered” to “low”.

Line 356, please elaborate on ‘favorable-risk’. How was favorable and non-favorable
defined.

Response: We elaborate the definition of favorable and non-favorable in the new

version according to NCCN guideline (supplementary table 2).

Line 363 should be 16S rRNA

Response: Thank you. We have replaced with “16S rRNA”.
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REVIEWER COMMENTS
Reviewer #1 (Remarks to the Author):

The major claim of this paper is that the alteration in gut microbiota plays an important pathogenic role
in the progression of AML, mainly that observed decrease in microbial (MB) diversity contributes to
AML progression. In response to the various concerns raised by the reviewers, the investigators have
performed number of new experiments and added additional data to address the many issues that
were raised, especially as it relates to the cause-and -effect relationship. The manuscript has been
improved by these additions. The strengths of the manuscript relates to the detailed series of
experiment to demonstrate the potential role of MB alteration in the pathogenesis of AML and
delineating the various components, including gut bacteria, Faecalibacterium, butyrate, intestinal
barrier, and LPS, that mediate the progression on AML. A particularly important strength exists as it
relates to the potential therapeutic significance of gut MB modulation and short chain fatty acids for
the treatment of AML. Although there are number of important strengths, there are some weaknesses
or concerns that persist, including the overstatement of the importance and novelty of these studies
and not recognizing other works related to this topic (e.g. prior works related to AML and MB, butyrate
and intestinal barrier), the lack of discussion of the recently published paper on AML and gut MB (Yu,
FEBS) and the contradictory findings related to MB diversity, and the studies related to the use of
antibiotics and its potential effects on the gut barrier and LPS generation. Overall, strengths of this
manuscript outweigh the weaknesses.

Specific concerns or points to consider:

1. Although the investigators provide some supporting data about other investigators using this model
system to study AML, it still remains unclear to this reviewer how valid the animal model used in this
study relates to the human AML.

2. As noted by the reviewer 3 and acknowledged by the investigators, there are published studies
suggesting the involvement of butyrate and gut barrier in AML. However, the investigators continue to
overstate the novelty of their studies throughout.

3. Recent study by Yu et al (FEBS) suggest that the bacterial diversity is increased in AML and they
did not report Faecalibacterium to be depleted. How do the investigators reconcile these differences
since this is the major premise of their studies.

4. In response to the role of Faecalibacterium, investigators studied the effects of adding F. prausnitzii
in butyrate generation and on AML. What was the rationbale for using this species- was this based on
experimental data on species abundance.

5. Although intestinal damage of AML is assumed by the investigators as an important contributing
mechanism in AML progression, no data or histolology demonstaritng the existence of intestinal
damage is provided. If present, it remains unlear if this is a driving etiologic factor or a secondary
finding.

6. There continues to be some concern related to the role of intestinal barrier dysfunction and LPS.
An important focus of these studies relate to the pathogenic role of gut barrier defect and increased
intestinal penetration of LPS and the subsequent AML promoting effects of LPS. The investigators
utilized antibiotic treatment to demonstrate that the depletion of bacterial flora contributes to the
development of AML. On potential problem with this approach is that the antibiotic treatment causes a
dramatic eradication of all bacteria and is not a good mimic of AML associated change in MB
diversity. Since the antibiotic cocktail used kills all Gram negative (GN) bacteria in the mouse gut, the
primary source of LPS, it is difficult to reconcile that LPS would be the primary bacterial derived factor
responsible for the AML progression following antibiotic treatment. If LPS was the primary pathogenic
factor as suggested, it would follow that antibiotic depletion of GN bacteria should be protective
against AML progression. The small increase in LPS concentration reported in AML patients is highly
unlikely to be responsible promoting AML- this topic has been well-studied previoulsy. In general, the



antibiotic depletion of gut bacteria has been shown to be protective against barrier disruption by
variety of agents (including NSAIDs) and in various animal models of intestinal inflammation by
depleting the gut bacteria and bacterial derived factors, the current findings with antibiotic therapy
contradicts the protective role of gut bacteria depletion (especially the GN bacteria), how do the
investigators explain this potentially discrepant impact of gut MB.

Reviewer #2 (Remarks to the Author):

the authors addressed my concerns

Reviewer #3 (Remarks to the Author):

The authors performed quite amount of experiments for the revision of current manuscript,which
improves the quality of their story. However, the reviewer still have concerns for their responses to
reviewer#3's major points 3 and 4:

For response to point 3:

The authors claimed that it is the bacteria that survived the antibiotics treatment produces LPS.
However, antibiotics should depletes most of gut microbiota and therefor, there should be several logs
magnitude drop of bacterial amount and thus LPS. Comparison of LPS with and without antibiotics
treatment should be performed to support their hypothesis. The authors also claimed that antibiotics
damages gut epithelial integrity. Under the condition of leukaemia, antibiotics effects on gut epithelial
integrity should be minimal. Comparison of gut epithelial integrity in leukaemia mice with or without
antibiotics treatment should be performed.

For response to point 4:

The authors still have NOT answer the concern raised by the reviewer: the differences between
treated and control groups are so subtle (e.g. Fig.2C with less than 3% difference) that it affects the
biological significance of current study.

Reviewer #4 (Remarks to the Author):

The authors have sufficiently addressed the majority of the comments. There are a few remaining
ones:

1. Point 2 regarding the blood collection. The blood metabolome is affected by the diet. In the
methodology, it should be made clear that the blood samples were collected without fasting.

2. Point 3 why were these patient selected and the justification should be added into the Methodology.

3. The gut microbiota from mice housed in the same cage tends to be similar compared to that of
mice from different cages. As authors explained, the mice were housed based on the
experiments/grouping, which could induce bias to the results. Linking with Point 9.6, in my opinion,
animals should be singly housed.

4. Point 9.1 | understand the authors carried out the experiments with another 2 mice per group and
added the data together to make a n=5. Is it correct?



Point by point responses to reviewers’ comments

We appreciate the reviewers for their thoughtful and constructive comments and
suggestions regarding our manuscript. We have addressed all of the questions and
concerns through additional experimentation and clarification. The detailed point-by-

point responses in blue font are given below.

REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

The major claim of this paper is that the alteration in gut microbiota plays an important
pathogenic role in the progression of AML, mainly that observed decrease in microbial
(MB) diversity contributes to AML progression. In response to the various concerns
raised by the reviewers, the investigators have performed number of new experiments
and added additional data to address the many issues that were raised, especially as it
relates to the cause-and -effect relationship. The manuscript has been improved by these
additions. The strengths of the manuscript relate to the detailed series of experiment to
demonstrate the potential role of MB alteration in the pathogenesis of AML and
delineating the various components, including gut bacteria, Faecalibacterium, butyrate,
intestinal barrier, and LPS, that mediate the progression on AML. A particularly
important strength exists as it relates to the potential therapeutic significance of gut MB
modulation and short chain fatty acids for the treatment of AML. Although there are
number of important strengths, there are some weaknesses or concerns that persist,
including the overstatement of the importance and novelty of these studies and not
recognizing other works related to this topic (e.g. prior works related to AML and MB,
butyrate and intestinal barrier), the lack of discussion of the recently published paper
on AML and gut MB (Yu, FEBS) and the contradictory findings related to MB diversity,
and the studies related to the use of antibiotics and its potential effects on the gut barrier

and LPS generation. Overall, strengths of this manuscript outweigh the weaknesses.

Response: Thank you very much for your overall positive comments and constructive
suggestions. As you suggested, we modified our manuscript to soften the importance
and novelty of our studies, included more references of other works related to this topic,

and added the explanation of the contradictory findings related to MB diversity in the



discussion part. Moreover, we performed new experiments to further clarify the use of
antibiotics and its potential effects on the gut barrier and LPS generation. Our detailed

responses are listed below.

Specific concerns or points to consider:

1. Although the investigators provide some supporting data about other investigators
using this model system to study AML, it still remains unclear to this reviewer how
valid the animal model used in this study relates to the human AML.

Response: Thanks a lot for your comment. The animal model we used is valid as it
relates to the human AML. Firstly, in terms of pathogenesis, the murine AML model
we used in our manuscript was established by over-expressing MLL-AF9 oncogene in
murine haematopoietic stem cells through retrovirus vector transfection, which is
similar to human AML pathogenesis in which MLL-AF9 is overexpressed in human
haematopoietic stem cells [1, 2]. Secondly, in terms of biology, murine leukaemia cells
highly expressed myeloid leukaemia markers Gr-1 and Mac-1 which were also found
higher in AML patients, and AML cells from murine MLL-AF9 model and human AML
patients activated the same down signaling pathway signal molecules, such as Hoxa9
and Meisl [2, 3]. Additionally, the genes related to prognosis and invasion, such as Erg
and Evil, were simultaneously increased both in MLL-AF9 murine model and AML
patients, which indicated that MLL-AF9 murine model may be similar to AML patients
as related to the disease progression and invasion [5]. Thirdly, in terms of symptoms,
the murine AML model we used presents typical symptoms of AML disease with
extensive infiltration of leukaemia cells in bone marrow, peripheral blood, and spleen,
which is similar to AML patients [2]. In addition, due to the reliable, safe and simple
nature, this murine AML model becomes the most frequently in vivo model to study
the biology of human AML [3]. There are many studies which used this murine AML
model to investigate the clinical drug screening, treatment responses and other

applications related to human AML [4].

2. As noted by the reviewer 3 and acknowledged by the investigators, there are
published studies suggesting the involvement of butyrate and gut barrier in AML.

However, the investigators continue to overstate the novelty of their studies throughout.



Response: Thanks for your comment. With your suggestion, we modified our
manuscript to soften the claim of novelty and included other reference of other works
related to this topic (line 106, line 590-592, line 647-648, line 690-691; reference 48)

3. Recent study by Yu et al (FEBS) suggest that the bacterial diversity is increased in
AML and they did not report Faecalibacterium to be depleted. How do the investigators

reconcile these differences since this is the major premise of their studies.

Response: Thanks a lot for your comment. During the revised process of our manuscript,
Yu et al published their study about the profile of gut microbial dysbiosis in adults with
myeloid leukaemia in FEBS Open Bio on Jun 24, 2021. We read this paper carefully
and found that their results are what the reviewer said “the bacterial diversity is
increased in AML and they did not report Faecalibacterium to be depleted.” We
retrieved many associated references to reconcile these differences between our and
Yu’s results. Firstly, many papers reported that regional differences could significantly
affect the gut bacterial diversity [6,7]. The AML patients in the study by Yu et al live in
Southern China, where the weather was hot and the dietary habit was sweet food;
otherwise, our AML patients live in Northern China, 1300 km away from Yu et al,
where the weather was cold and the dietary habit was salty food. These differences
might lead to regional-dependent or diet-dependent changes in gut microbiota.
Secondly, the gender is a very important factor to affect the bacterial diversity, which
has been reported by other researches [8,9]. The gender ratio in our study is 15 males
to 16 females while it is 19 males to 10 females in the study by Yu et al, which might
cause the differences between our and Yu’s results. We included the explanation in the
discussion part as below “Recent study by Yu et al * reported that the bacterial diversity
was increased and no depletion of Faecalibacterium was found in AML, which is
different from our results. These differences may be due to the regional and gender
diversities which have been reported by other studies®®=°”. (Line 666-670, reference
35-39).

Moreover, we guarantee ours are the true results. The standard for selecting patients
and controls and the determination of bacterial diversity are rigorous in our study. The
detailed information of our patients is shown as the following table and supplementary
table 1, and the results of gut bacteria can be accessed via the link
“https://www.ncbi.nlm.nih.gov/sra/?term=PRINA746137".



Furthermore, our animal experiments proved that the gut microbiota diversity of
AML mice decreased significantly compared with that of healthy control mice (Figure
2A), and recovering the WT gut microbiota of AML mice via oral gavage of faecal
suspension from normal mice reduced the leukaemia burden in AML mice (Figure 2G).

All these data make our results convincing.

The detailed information of AML patients in our study
el
abundance
male 65 M5 140 60797
PN\ male 46  other 1966 57528
AW/ female 31 M5 3475 52087
ANV female 63 M4b 7856 52514
AW/ female 55 M5 21948 54088
AVVINGHE female 26 M3 22 53956
ANV female 44 M5 9303 62032
AWM female 69 M5 317 34971
AVWVIRCE female 60  Md4a 4292 42511
A\WVINI) female 46 M3 2847 54822
A\VINKN female 68 M5 5 54014
A\VIMWA male 15  other 15166 54105
A\\/Ik] male 50 M5 1200 60173
APy male 31 M3 8 52516
AVWIREY male 43 M3 34 53792
A\V/INGY female 55 M5 226 54891
A\VINNA female 46 M5 25465 101106
A\ MRS female 24 M5 5926 36266
AVVISEC) female 57 M3 4787 59597
NIl male 30 M2 5783 52264
VWA male 51 M5 1166 35061
IN\VIWFY female 47 M5 420 45058
A\VIWkl male 69  other 1631 41358




A\ |23 male 30 M5 708 36150
A\ male 55 M5 2823 59061
A\ male 48 M2 566 50581
Y844 male 33 M3 976 53822
A\ [2) female 23 M4b 71 42220
A\VIWLc) female 53 M3 132 33509
VW] male 46 M1 8866 50342
A\VIBHN male 45  other 9636 50520

4. In response to the role of Faecalibacterium, investigators studied the effects of adding
F. prausnitzii in butyrate generation and on AML. What was the rationale for using this
species- was this based on experimental data on species abundance.

Response: Thank you for your comment. The rationale for using F. prausnitzii was
based on the species abundance in our experimental data. As shown below, at the
species level, the abundance of F. prausnitzii was TOP 1 in control, and significantly
decreased in AML (p=0.00042). Therefore, we used F. prausnitzii to study the effect of
Faecalibacterium in butyrate generation and on AML. We included this result in the
new version (Line 434-437; Supplementary figure 2b).



5. Although intestinal damage of AML is assumed by the investigators as an important
contributing mechanism in AML progression, no data or histolology demonstrating the
existence of intestinal damage is provided. If present, it remains unclear if this is a

driving etiologic factor or a secondary finding.

Response: Thanks a lot for your comment. The indexes of intestinal damage mainly
include the histology changes (microstructure level and ultrastructure level), molecular
changes, and functional changes. For histology changes of ultrastructure level detected
by transmission electron microscopy, our results demonstrated the existence of
intestinal damage in AML mice (Figure 6D). For molecular levels by quantitative
reverse transcriptase PCR, Western blot analysis, and immunofluorescence assay, our
results demonstrated the molecular changes of intestinal damage (Figure 6B, C, E). For
functional changes by FITC-dextran assay, our results showed that the intestinal
permeability to FITC-dextran was significantly increased in AML mice, suggesting
leukaemia-induced intestinal damage (Figure 6A). Moreover, we performed new
murine experiments to determine the intestinal microstructure histology in AML mice
using hematoxylin-eosin staining under optical microscope. The results showed that
there was no apparent microstructure change except the intestinal recess became a little
shallow in AML mice. Another new experiment using Ki67 staining showed that the
Ki67 expression of intestinal epithelial cells in bottom of intestinal recess was lower in
AML mice, suggesting the inhibition of intestinal epithelial cells proliferation in AML
mice. We included the new results (line 560-565) and Supplementary figure 6e and 6f
in the new version.

In addition, all of our results showed that the AML mice were present with intestinal
damage compared with control mice, which indicates AML could cause intestinal
damage and intestinal damage was a secondary finding of AML (Figure 6). Furthermore,
as butyrate is mainly absorbed by intestinal epithelial cells as an energy source, which
promotes intestinal barrier integrity, we used butyrate to repair intestinal damage
(Figure 6). After the recovery of intestinal damage, we found the progression of AML
was inhibited (Figure 5), which indicates that intestinal damage could be a promoting

factor for AML progression.

6. There continues to be some concern related to the role of intestinal barrier

dysfunction and LPS. An important focus of these studies relates to the pathogenic role



of gut barrier defect and increased intestinal penetration of LPS and the subsequent
AML promoting effects of LPS. The investigators utilized antibiotic treatment to
demonstrate that the depletion of bacterial flora contributes to the development of AML.
On potential problem with this approach is that the antibiotic treatment causes a
dramatic eradication of all bacteria and is not a good mimic of AML associated change
in MB diversity. Since the antibiotic cocktail used kills all Gram negative (GN) bacteria
in the mouse gut, the primary source of LPS, it is difficult to reconcile that LPS would
be the primary bacterial derived factor responsible for the AML progression following
antibiotic treatment. If LPS was the primary pathogenic factor as suggested, it would
follow that antibiotic depletion of GN bacteria should be protective against AML
progression. The small increase in LPS concentration reported in AML patients is
highly unlikely to be responsible promoting AML- this topic has been well-studied
previously. In general, the antibiotic depletion of gut bacteria has been shown to be
protective against barrier disruption by variety of agents (including NSAIDs) and in
various animal models of intestinal inflammation by depleting the gut bacteria and
bacterial derived factors, the current findings with antibiotic therapy contradicts the
protective role of gut bacteria depletion (especially the GN bacteria), how do the

investigators explain this potentially discrepant impact of gut MB.

Response: We thank you very much for your valuable and constructive comments. We

performed a number of new experiments, and the detailed responses are listed below.

a. There continues to be some concern related to the role of intestinal barrier
dysfunction and LPS. An important focus of these studies relates to the pathogenic role
of gut barrier defect and increased intestinal penetration of LPS and the subsequent
AML promoting effects of LPS. The investigators utilized antibiotic treatment to
demonstrate that the depletion of bacterial flora contributes to the development of AML.
On potential problem with this approach is that the antibiotic treatment causes a
dramatic eradication of all bacteria and is not a good mimic of AML associated change

in MB diversity.

Response: Thanks a lot for your valuable comment. In our study, we first ablated the
gut microbiota in mice with antibiotic treatment, then stopped antibiotics and injected

leukaemia cells into mice to evaluate their AML progression. The ablated gut



microbiota would be recovered during the AML process [10]. Moreover, to reduce the
gut microbiota eradication degree caused by antibiotics and better mimics the gut
microbiota dysbiosis in vivo, we performed new experiments in which we applied mice
with antibiotics only for 1 week and stopped for 3 days, and then established AML mice,
which shortened the duration of antibiotics treatment (new Figure 2B). The 16S rRNA
results showed that the diversity and composition of the gut microbiota were still
decreased but higher than previous data (new Supplementary figure 2a), and the FACS
and histology results showed that the percentage of leukaemia cells was much higher
in antibiotic-treated AML mice than in control PBS AML mice (new Figure 2C, D). We
replaced these figures in the new version. In addition, to mimic the AML-associated
change of MB diversity in vivo, FMT was performed via gavaging faecal hydration
liquid of AML patients to clarify the causal relationship between the gut microbiota
imbalance and AML progression, while gavaging faecal hydration liquid of healthy

controls served as control.

b. Since the antibiotic cocktail used kills all Gram negative (GN) bacteria in the mouse
gut, the primary source of LPS, it is difficult to reconcile that LPS would be the primary
bacterial derived factor responsible for the AML progression following antibiotic
treatment. If LPS was the primary pathogenic factor as suggested, it would follow that
antibiotic depletion of GN bacteria should be protective against AML progression.

Response: Thank you very much for your valuable comment. Truly, the antibiotic
cocktail could kill Gram negative bacteria in the mouse gut, but the amount of live
bacteria was not equal to the amount of LPS at some time. Many studies reported that
LPS concentration in blood is sharply increased after using antibiotics, as the bacteria
lysis caused by antibiotics releases much bacteria components including LPS into blood
[11,12]. For this reason, we performed additional experiments to determine the change
tendency of bacteria diversity or LPS concentration in blood after using antibiotics. As
shown below, the bacteria diversity of AML mice was gradually decreased after using
antibiotics treatment. However, the blood LPS concentration was increased after using
antibiotics, reached the peak at 48h, and remained in high level even at 144h. Therefore,
the change trend was inconsistent between bacteria diversity and LPS concentration
after using antibiotics, and contrary at some time. Therefore, usage of antibiotics in

short time could induce the increase of LPS in blood and maybe decrease LPS



concentration in a long-time usage of antibiotics. We included this result in the new
version (Line 608-611; Supplementary figure 7).
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c. The small increase in LPS concentration reported in AML patients is highly unlikely

to be responsible promoting AML- this topic has been well-studied previously.

Response: Thank you for your valuable comment. Truly, in our study, LPS
concentration in AML patients was higher than that in healthy controls (mean 113.5

pg/ml vs 65.4 pg/ml, p=0.0017), and the increase of LPS concentration is not very high.



Though in several in vitro studies [13, 14], LPS played important roles in AML at higher
concentrations than our detected concentrations, whether the long-term small increase
of LPS concentration in AML patients play vital effect is unknown, which is a limitation
of our study and needs future study. We included this limitation in the discussion part
of our new version “Though our results demonstrated LPS promoted AML progression
in the experiments of in vitro cell culture and murine model, whether the small increase
in LPS concentration play vital effect in AML patients is unknown, which is a limitation
of our study and needs future study.” (Line 712-715).

d. In general, the antibiotic depletion of gut bacteria has been shown to be protective
against barrier disruption by variety of agents (including NSAIDs) and in various
animal models of intestinal inflammation by depleting the gut bacteria and bacterial
derived factors, the current findings with antibiotic therapy contradicts the protective
role of gut bacteria depletion (especially the GN bacteria), how do the investigators

explain this potentially discrepant impact of gut MB.

Response: Thank you for your comment. In inflammatory diseases using variety of
agents (including NSAIDSs) or in various animal models of intestinal inflammation, the
intestinal barrier is in the condition of inflammatory overreaction in which the bacteria
or the bacterial derived factors are excessive. These excessive gut bacteria and bacterial
derived factors were harmful and aggravated the diseases. Therefore, the antibiotic
depletion of gut bacteria in these diseases or conditions has been shown to be protective
by inhibiting the over-activated intestinal inflammation [15,16]. In some other diseases,
the intestinal barrier was not in inflammatory hyperactivation state, and the gut bacteria
and bacterial derived factors play protective roles; therefore, the antibiotic depletion of
gut bacteria in these diseases would cause further dysbacteriosis and aggravate the
diseases [17, 18]. The disease of AML should belong to the latter condition.
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Reviewer #2 (Remarks to the Author)

The authors addressed my concerns.

Response: Thank you very much for your comments. We appreciate your kind help and

valuable suggestions.
Reviewer #3 (Remarks to the Author):
The authors performed quite amount of experiments for the revision of current

manuscript, which improves the quality of their story. However, the reviewer still has

concerns for their responses to reviewer#3's major points 3 and 4:



For response to point 3:

The authors claimed that it is the bacteria that survived the antibiotics treatment
produces LPS. However, antibiotics should deplete most of gut microbiota and
therefore, there should be several logs magnitude drop of bacterial amount and thus
LPS. Comparison of LPS with and without antibiotics treatment should be performed
to support their hypothesis. The authors also claimed that antibiotics damages gut
epithelial integrity. Under the condition of leukaemia, antibiotics effects on gut
epithelial integrity should be minimal. Comparison of gut epithelial integrity in

leukaemia mice with or without antibiotics treatment should be performed.

Response: Thanks a lot for your positive comments. With your suggestion, we
performed two additional experiments. Firstly, we performed new experiment to
compare LPS concentration in mice with or without antibiotics treatment. As shown
below, the blood LPS concentration was increased after using antibiotics, reached the
peak at 48h, and remained in high level even at 144h. Several other researches have
also reported that LPS concentration in blood is sharply increased after using antibiotics,
as the bacteria lysis caused by antibiotics releases much bacteria components including
LPS into blood [1,2]. These may explain the inconsistency between the amount of
bacteria and LPS after using antibiotics. Secondly, we performed experiment to
compare gut epithelial integrity in leukaemia mice with or without antibiotics treatment.
The results showed that compared with mice without antibiotics, the mice treated with
antibiotics were present with more intestinal damage, such as higher FITC-dextran
permeability, decreased expression of cell-cell junction protecting proteins (as shown
below). Though the effects on gut epithelial integrity by antibiotics might not be very
high under the condition of leukaemia, antibiotics treatment could release large amount
of LPS by killing and lysating bacteria and cause the increase of LPS into blood. We
included this result in the new version (Line 608-611; Supplementary figure 7)
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For response to point 4:
The authors still have NOT answer the concern raised by the reviewer: the differences
between treated and control groups are so subtle (e.g., Fig.2C with less than 3%

difference) that it affects the biological significance of current study.

Response: Thanks a lot for your valuable comment. The reason for the subtle
differences between treated and control AML groups is that we sacrificed the AML mice
too late and the leukaemia burden in both of the two groups is near the platform or
saturation. Therefore, we repeated these experiments with sacrificing the AML mice at
earlier time-point. The results are consistent with before, while the differences between
two groups became more apparent. We replace with the new Fig.2B, 2C, 2D in the new

version.
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Reviewer #4 (Remarks to the Author):

The authors have sufficiently addressed the majority of the comments. There are a few
remaining ones:

1. Point 2 regarding the blood collection. The blood metabolome is affected by the diet.
In the methodology, it should be made clear that the blood samples were collected

without fasting.

Response: With suggestion, we claimed that the blood samples were collected without

fasting in the methodology of the new version (Line 117).

2. Point 3 why were these patients selected and the justification should be added into

the Methodology.

Response: Thanks for your comment. We added the selected rationale and justification

of these patients in the methodology of the new version (Line 169-170).

3. The gut microbiota from mice housed in the same cage tends to be similar compared
to that of mice from different cages. As authors explained, the mice were housed based
on the experiments/grouping, which could induce bias to the results. Linking with Point

9.6, in my opinion, animals should be singly housed.

Response: Thanks a lot for your valuable and strict suggestion for our animal
experiments. To address your comment about cage-effect, with your suggestion, we
performed new experiments to singly house the AML mice or normal mice, that is, one
mouse was housed in one cage. We collected their feces to determine 16S rRNA
sequencing. As shown below, no significant difference of the bacteria diversity was

found among singly-housed mice in the same treatment group (AML or control), and



the statistical difference was found between AML and normal control groups with
decreased diversity (Chaol and Shannon indices). These results were similar to our
previous group-housed results. We replaced this result in the new version (new Figure
2A, n=5, power=0.819 Chaol, power=0.883 Shannon).

4. Point 9.1 | understand the authors carried out the experiments with another 2 mice

per group and added the data together to make a n=>5. Is it correct?

Response: We carried out the experiments with another 5 mice per group, and replaced
these data in the new Figure 2A.



REVIEWER COMMENTS

Reviewer #3 (Remarks to the Author):

The authors have performed experiments to address some of reviewers’ #1 and #3 concerns.
However, some concerns still remain:

Response to reviewer #1 Point 1

The author is exaggerating the mouse leukemia model relevance to human AML. The MLL-AF9
translocation only represents a very small subtype of human adult leukemia whereas it is more
common in pediatric leukemis (which is excluded in the current patient cohort). This model differs from
other AML mouse models in several aspects, including leukemia stem cell populations, metabolism
and signal transduction pathways. Therefore, many labs always incorporate at least two AML mouse
models to validate the generalizability of their findings.

Response to reviewer #1 Point 3

For experiment performed in Fig2. F-H, the comparison should be AML+ FMT (fecal from normal
mice) VS. AML+FMT (fecal from leukemic mice). The current experiment compared AML+FMT (fecal
from normal mice) VS. AML+PBS, which is not a valid comparison.

Response to reviewer #1 Point 5

The author did not answer the question “if this is a driving etiologic factor or a secondary finding”. The
authors finding present that there are GI damage in AML mice. It could be a systemic/local immune
response induced by AML or it could be a result of leukemia cell invasion to Gl tract or it could be
other mechanisms. Most likely, GI damage is secondary to AML. However, dysbiosis caused by Gl
damage may alter the niche for pre-leukemia cells and facilitate the leukemogenesis, which Gl
damage becomes the driving etiologic factor for AML. The current studies only present that Gl
damage is secondary to AML. Additionally, the current model used in this study is not suitable to
investigate whether Gl damage is a driving etiologic factor for AML.

Response to reviewer #1 Point 6b and reviewer #3 Point3

The authors’ results shows that blood LPS level is elevated at first and then decreased after Abx
treatment. At day 6 post Abx treatment, blood LPS level is comparable to that of control group. The
leukemic transplantation was performed 10 days post first Abx treatment, at a point that the blood
LPS level should be comparable or decreased to controls, which contradicts to the authors’ claim that
LPS is the contributor for AML progression.

Response to reviewer #1 Point 6d

The authors claim that in AML intestinal barrier was not in inflammatory hyperactivation state and that
in AML gut bacteria and bacterial derived factors play protective roles. They also claim that LPS is
one major driving factor for AML progression. LPS is a well-known powerful inflammatory inducer.
Further, how could gut bacteria and bacterial derived factors (for example LPS, loss of butyrate) play
protective roles under a compromised intestine integrity?



Reviewer #4 (Remarks to the Author):

The authors have addressed all the comments. One minor point, perhaps ‘gender' should be replaced
with 'sex’ in Line 171.



Point by point responses to the reviewers’ comments

Thanks for your valuable suggestions and remaining comments, which further have led
to improvement of our manuscript. We have carefully addressed all your remaining

concerns, with detailed point-by-point responses provided below.

REVIEWER COMMENTS

Reviewer #3 (Remarks to the Author):
The authors have performed experiments to address some of reviewers’ #1 and #3

concerns. However, some concerns still remain.

Response: Thanks for your acknowledgements regarding our previous responses. Our

detailed point-by-point responses to your remaining comments are provided below.

Response to reviewer #1 Point 1

The author is exaggerating the mouse leukemia model relevance to human AML. The
MLL-AF9 translocation only represents a very small subtype of human adult leukemia
whereas it is more common in pediatric leukemia (which is excluded in the current
patient cohort). This model differs from other AML mouse models in several aspects,
including leukemia stem cell populations, metabolism and signal transduction pathways.
Therefore, many labs always incorporate at least two AML mouse models to validate

the generalizability of their findings.

Response: Thank you very much for your constructive comment. The editor also raises
the similar comment and suggests us to add additional murine models to support our
proposal that bacterial diversity decrease in AML. In the revised manuscript, we have
established another two commonly used types of AML murine models, AML1-ETO
murine model [1-2] and C1498 murine model [3-4], to validate the generalizability of
our findings. Then, we applied 16s rRNA sequencing to determine the gut microbiota
diversity of the two additional AML murine models. Consistent with the results from
MLL-AF9, the results from the two newly added AML mouse models showed that the
diversity of gut microbiota significantly decreased in AML. We have added these results

(Supplementary figure 2c-d) as well as the corresponding statements in the revision



(Line 132-134, 167-170 and Line 418-420).

Following your comment, we further used the AML1-ETO murine model to perform
several key in vivo functional experiments to deeply investigate the role of gut
microbiota in AML. Firstly, we used antibiotics to treat AML1-ETO mice by gavage,
and the results showed that the treatment of antibiotics accelerated the progress of AML.
Secondly, we administered butyrate to AMLI1-ETO mice, which delayed the
progression of AML. Finally, we injected LPS into AML1-ETO mice through the tail
vein, and the results showed that LPS significantly promoted the progression of AML.
Overall, all these functional results using AML1-ETO murine model were consistent
with those from MLL-AF9 murine model. We have added these results (see the newly
added Supplementary figure 8) as well as the corresponding statements in the revision
(line 659-663).

Response to reviewer #1 Point 3

For experiment performed in Fig2. F-H, the comparison should be AML+ FMT (fecal
from normal mice) VS. AML+FMT (fecal from leukemic mice). The current
experiment compared AML+FMT (fecal from normal mice) VS. AML+PBS, which is

not a valid comparison.

Response: Thanks for pointing this out. As you suggested, we performed additional
experiment for the comparison of AML+FMT (fecal from normal mice) VS.
AML+FMT (fecal from leukemic mice). As expected, compared with FMT with the
feces from normal mice, FMT with the feces from AML mice can accelerate the
progression of AML in vivo. We have added these new results (Supplementary figure 9)

and the corresponding statements in the revision (line 491-492).

Response to reviewer #1 Point 5

The author did not answer the question “if this is a driving etiologic factor or a
secondary finding”. The authors finding present that there are GI damage in AML mice.
It could be a systemic/local immune response induced by AML or it could be a result
of leukemia cell invasion to Gl tract or it could be other mechanisms. Most likely, Gl
damage is secondary to AML. However, dysbiosis caused by GI damage may alter the
niche for pre-leukemia cells and facilitate the leukemogenesis, which GI damage

becomes the driving etiologic factor for AML. The current studies only present that Gl



damage is secondary to AML. Additionally, the current model used in this study is not

suitable to investigate whether Gl damage is a driving etiologic factor for AML.

Response: Thank you for the acknowledgement with our proposal that GI damage is
secondary to AML. Based on your comment, we note that it is indeed of great
significance to clarify the complex causal relationship between Gl damage and AML.
Actually, our previous results showed that antibiotics treatment caused more Gl damage
(see the three Figures below, which we have extracted from our previous responses to
Reviewer #3 for better illustration here), which further accelerated the progression of
AML and shortened AML mice survival (Figure 2C, D, E in the previous manuscript).
In addition, the progression of AML was alleviated after repairing GI damage with
gavaging butyrate (Figure 5 and 6 in the previous manuscript). All these previous results
may to some extent support that GI damage is a promoting factor for AML.

However, as you mentioned, additional evidence should also be provided to further
valid this point. We, therefore, additionally performed new experiment. Briefly, we
damaged intestinal barrier using low-dose and short-term dextran sulfate sodium salt
(DSS) (1.9%) by gavaging mice for 3 days, followed by injecting AML cells to establish
AML murine model. The HE staining showed that DSS treatment caused slight Gl
damage. Results showed that the AML progression in DSS treatment mice accelerated
than that in control AML group, which can further validate that GI damage promotes
AML progression. We have added this new result (supplementary figure 10) as well as
the corresponding statements in the revision (Line 202-204, Line 576-580).

Specially, our study can only prove that gut microbiota dysbiosis and GI damage
promote the progression of existing AML, but there is no evidence to prove whether Gl
damage can cause the occurrence of AML. Whether the gut microbiota dysbiosis and
GI damage can alter the niche for pre-leukemia cells and facilitate the leukemogenesis
is what we need to study further. We have added the statement about this point in the
new version (Line 758-761).
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Response to reviewer #1 Point 6b and reviewer #3 Point3
The authors’ results shows that blood LPS level is elevated at first and then decreased
after Abx treatment. At day 6 post Abx treatment, blood LPS level is comparable to that



of control group. The leukemic transplantation was performed 10 days post first Abx
treatment, at a point that the blood LPS level should be comparable or decreased to
controls, which contradicts to the authors’ claim that LPS is the contributor for AML

progression.

Response: Thanks a lot. The editor also raises the similar comment. We apologize very
much for bringing you such confusion which may be presumably due to the insufficient
data and the explanation. In order to provide stronger evidence to support our
conclusion, we repeated this experiment with the same design shown in Figure 2B, in
which we continuously determined the murine serum LPS concentration throughout the
whole experiment process. As shown in the newly added supplementary figure 7, the
results demonstrated that the blood level of LPS was increased temporarily after using
ABX which may be presumably due to bacterial lysis, then decreased slightly with the
continued use of antibiotics, and increased again after stopping antibiotics possibly
because of the damage of the intestinal barrier. In addition, it should be noted that, the
blood levels of LPS in ABX-gavaging AML mice were significantly higher than those
of control AML mice during the whole experiment. And LPS was shown to promote
AML cell proliferation and inhibit AML cell apoptosis in vitro, and accelerate AML
progression and shorten AML mice survival in vivo (Figure 7). All these results provide
a better support for the role of LPS in AML progression. (Line 632-637).

Response to reviewer #1 Point 6d

The authors claim that in AML intestinal barrier was not in inflammatory
hyperactivation state and that in AML gut bacteria and bacterial derived factors play
protective roles. They also claim that LPS is one major driving factor for AML
progression. LPS is a well-known powerful inflammatory inducer. Further, how could
gut bacteria and bacterial derived factors (for example LPS, loss of butyrate) play
protective roles under a compromised intestine integrity?

Response: Thanks a lot. Reading through your comment, we speculate that our
insufficient interpretations may bring you such confusion. We are sorry for making you
confused due to our vague explanation. In brief, our results showed that AML caused a
compromised intestine integrity (Figure 6), disordered bacteria diversity (Figure 1,

Figure 2A and supplementary figure 2c-d) and the change of bacterial derived factors



(loss of butyrate and higher blood LPS) (Figure 4 and 7). Under the compromised
intestine integrity, the abnormal gut bacteria and the change of bacterial derived factors
(loss of butyrate and higher blood LPS) play promoting roles in AML progression,
while the normal gut bacteria and bacterial derived factors (normal levels of butyrate)
by FMT from healthy people or normal mice play protective roles through repairing
intestine integrity (Figure 3 and supplementary figure 9). Moreover, supplementation
of bacterial derived factor butyrate delayed AML progression by repairing intestine
integrity (Figure 5 and 6). Overall, the disordered gut bacteria and abnormal bacterial
derived factors (elevated LPS and loss of butyrate) are risk factors for the progression
of AML, and do not play a protective role. Following your comment, we have added
these explanations in the Discussion to better explain the main message that we want
to convey. (Line 758-761).

Reviewer #4 (Remarks to the Author):

The authors have addressed all the comments. One minor point, perhaps ‘gender’ should

be replaced with 'sex’ in Line 171.

Response: With suggestion, we replaced 'gender’ with 'sex’ in the new version (Line
177).
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REVIEWER COMMENTS

Reviewer #3 (Remarks to the Author):

The authors have done lots of works to improve their manuscript. The reviewer just has one more
suggestion: in the experiments with ABX treatments, ABX was given before leukemic transplantation
and stopped right after. If ABX was given to leukemic mice during the whole time of disease
progression (to maintain a LPS level), is it able to repress leukemia? Because leukemia patients need
to take ABX to prevent infection, especially during chemotherapy, this experiment will make the study
more clinical relevant.



Point by point responses to the reviewers’ comments

Thanks for your valuable suggestions and remaining comments, which we have

carefully addressed. The detailed point-by-point responses are provided below.

REVIEWERS' COMMENTS

Reviewer #3 (Remarks to the Author):

The authors have done lots of works to improve their manuscript. The reviewer just has
one more suggestion: in the experiments with ABX treatments, ABX was given before
leukemic transplantation and stopped right after. If ABX was given to leukemic mice
during the whole time of disease progression (to maintain a LPS level), is it able to
repress leukemia? Because leukemia patients need to take ABX to prevent infection,
especially during chemotherapy, this experiment will make the study more clinical

relevant.

Response: Thanks for your acknowledgements and the remaining comments you
suggested. At present study, we mainly focus on the role of intestinal microbes in AML.
Following the previous literatures [1-2], here the main purpose of using ABX is to
destroy intestinal microbes. In addition, the direct effect of ABX on tumor cells has also
been reported in many studies [3-6]. Therefore, ABX was preferred to be given before
leukemic transplantation and stopped right after, so as to exclude the direct impact of
ABX on leukemia in vivo.

However, as you mentioned, the effect of ABX treatment to prevent infection in
leukemia patients should not be ignored, especially during chemotherapy. It is indeed
of great significance to explore the effect and mechanism of ABX treatment for AML
therapy. However, the ABX application in clinical practice may be different from that
in our study in the dosage, drug delivery route (oral, intravenous, hypodermal or others)
as well as the administration together with chemotherapy. Leukemia can be influenced
by ABX itself, ABX-induced microbiota dysbhiosis and ABX combined with
chemotherapy, even the complicated interaction among them. Your valuable suggestion
here provides a novel direction for future study, and we have incorporated your

comments in the revised manuscript in the Discussion (line 476-480).
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