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1st Editorial Decision 29th Feb 2024

29th Feb 2024
Decision on your manuscript EMM-2024-19430

Dear Dr. Cibrian,

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now received the feedback from the
three referees who reviewed your manuscript.

As you will see from the reports below, while they acknowledge the potential interest of the findings, they also raise several
major concerns, and are not convinced that the conclusions are supported by the data at this stage.

As clear and conclusive translational insight is key for publication in EMBO Molecular Medicine, and given that at EMBO Press
we encourage a single round of revisions in a limited time frame, | am afraid | see little choice but to return the manuscript to you
at this point with the decision that we cannot offer to publish it.

| am very sorry to disappoint you in this occasion, and hope that the referees’' comments are helpful in your continued work in
this area.

With kind regards,

Lise Roth

Lise Roth
Senior Editor
EMBO Molecular Medicine
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***** Reviewer's comments
Referee #1 (Remarks for Author):

The manuscript by Fernandez-Gallego and colleagues examined the contribution of SLC7A5 and dietary leucine on T cell
responses and disease progression in a mouse model of acute graft-versus-host disease (aGVHD). Deletion of SLC7A5, an
amino acid transporter of leucine, on T cells mitigated disease progression and rescued mouse survival. Mechanistically,
SLC7A5-deficient T cells had impaired proliferation and function, and increased cell death. Restriction of leucine in the diet was
sufficient to reduce T cell expansion and promote mouse survival. Overall, the study provides a targeted approach to minimize
aGVHD.

Comments:

1. Figure 4A- The authors should include additional markers of activation at early timepoints for the conclusion that TCR-induced
activation is not affected in SLC7A5-deficient T cells (see PMID: 23525088).

2. Figure 4C- The reduction in Tbet-expressing CD4+ and CD8+ T cells is relatively modest compared to the pronounced loss in
IFN- expression. Is Tbet expression in the cells reduced (i.e., what is the MFI for Tbet)? Are there additional mechanisms that
account for the drastic reduction in IFN- expression? Are the expressions of other cytokines affected?

3. Is there an increase in T cell death in mice on leucine-deficient diets, as observed in the absence of SLC7A5, or does
impaired proliferation alone account for the reduction in T cells?

4. For the metabolomics analysis, the authors should include non-transplanted, non-irradiated control mice treated with leucine-
deficient diets to support that the changes in serum metabolites can be accounted for by the reduction in T cell expansion (as
concluded on page 18, lines 413-415) and not by the absence of dietary leucine itself which likely affects more than just the T
cells. Further, how is T cell metabolism altered in T cells in mice on leucine-deficient diets? Can the authors get enough cells to
perform metabolomics analysis of the T cells, which would support the conclusions made regarding altered TCA cycle and
glutaminolysis (page 22, lines 497-499)?

Referee #2 (Comments on Novelty/Model System for Author):



| began reading the manuscript by Nieves Fernandez-Gallego with great interest until | reached the results section. The authors
state, "Increased neutrophil (CD11b+Ly6C+Ly6G+) and monocyte (CD11b+Ly6C+Ly6G-313) infiltration was detected by flow
cytometry in the colon of SLC7A5 WT—BALB/c at 7 days post-transplant, compared to very low infiltration in SLC7A5ACD4
—BALB/c (Figure 1G)." This suggests less inflammation in the host mice transplanted with T cells from SLC7A5 cKO mice.
Although the authors observed fewer donor T cells from SLC7A5 cKO mice, they did not perform competitive migration assays
to confirm whether SLC7AS5 affects donor T cell migration to GVHD target organs.

In Figure 4, the authors claim that SLC7A5 influences the generation of Tregs. However, they did not propose a mechanism for
this process. They also claim that T-bet, which partially controls INF- , was decreased, leaving unanswered questions about the
cause of this decrease. The authors have not provided data to support that reduced GVHD is due to Tregs, whether these Tregs
were functional, or if these cells merely express FoxP3. Missing from these figures is the phenotypic analysis of donor T cells,
including activating markers, inhibitory markers, central memory, and, most importantly, effector memory analysis.

In Figure 5, the authors used a CellTrace Violet assay to confirm the proliferation of donor T cells; however, a BrDu or Edu
assay would be more appropriate for confirming in vivo proliferation on day 7 and day 14. Moreover, the authors performed an
AnnV/7-AAD assay to assess apoptosis, but the data in Fig. 5C shows only ~18% of cells are Annexin positive, with 69% of
AnnV negative cells, which questions the validity of their claim. At this point, my enthusiasm significantly waned.

Upon re-reading the paper to ensure nothing was missed, | question whether the loss of SLC7AS5 affects the stemness of these
cells. The loss of stemness could explain why the authors did not challenge these mice with tumors or viruses. While |
understand that GVT is not always a consequence of bone marrow transplantation, the loss of SLC7A5 appears to shut down
the metabolic pathways of these cells. This leads to the question of what the differences are between simply transplanting T and
B cell-depleted bone marrow and these cells.

Referee #2 (Remarks for Author):

To improve this paper, the authors could focus on the following areas:

» How SLC7AS5 contributes to the metabolism of donor T cells.

» The impact of SLC7A5 on the death of these cells.

* The effect of SLC7A5 on the stemness of these cells, including whether these cells, in naive, transplant condition, or activation
state, can clear tumor or viral infection to substantiate the uncoupling of GVHD from GVT.

Referee #3 (Comments on Novelty/Model System for Author):

The paper is well written and novel because the role of SLC7A5 in GVHD has not been reported. Additional experiments seem
to be performed to be qualified as EMBO molecular medicine.

Referee #3 (Remarks for Author):

The authors demonstrate the targeted deletion of SLC7A5 in donor T cells in a GVHD mouse model alleviated the severity of
acute GVHD. In addition, reducing L-Leu in diet also regulated immune-mediated injury after an experimental BMT model. The
paper is well written and novel because the role of SLC7A5 in GVHD has not been reported. However, the authors did not show
whether it could control GVHD as well as maintain GVT effect. So relevant experiments should be performed to be used
clinically.

1. In Figure 1G, the authors claimed that neutrophil (CD11b+Ly6C+Ly6G+) and monocyte (CD11b+Ly6C+Ly6G-) infiltration
examined by FACS in the colon were increased at 7 days post-transplant in SLC7A5314 WT—BALB/c versus in SLC7A5ACD4
—BALB/c. The recipients of SLC7A5ACD4 cells had a very low infiltration of neutrophils and monocytes. However, there is a
possibility that the CD11b+Ly6C+Ly6G+ and CD11b+Ly6C+Ly6G- population is MDSC, which protects acute GVHD. How do
you explain this? Also, the authors showed that the monocyte population frequency was increased in the SLC7A5ACD4
recipients, but the absolute cell count was decreased. Please provide the total cell count.

2. In Figure 2D, The SLC7A5ACD4 recipients have more enriched BM-derived or host T cells, as shown in the FACS data.
However, the IF data do not indicate a predominance of CD3+ Tmt- cells over CD3+ Tmt+ cells in this group.

3. In Figure 4A, the expression of CD69, a T cell activation marker, was increased in the CD8 T cell population In the
SLC7A5ACD4 group. Please explain the implications of these results.

4. Figure 5C. CD69 expression on T cells is also different in the CD8 cell populations. Why are only

CD4+ results presented? Please add the results of apoptosis in Tmt+CD8+CD69+ cells.

5. Did the authors examine the Treg on donor T cells in the GVHD target organs?

6. Total cell counts of colon, MLN, spleen, skin, and lung are necessary data and should be shown.
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1st Authors' Response to Reviewers 17th Feb 2025

Point-by-point response

Date: February, 17,2025

Manuscript Number: EMM-2024-19430

Former Title of Article: Blockade of SLC7A5 in T-cells by dietary L-Leu restriction prevents acute
graft-versus-host disease.

New Article Title: Restricting SLC7A5-mediated Leucine uptake in T cells prevents acute GVHD
and maintains GVT response.

Name of the Corresponding Author: Danay Cibrian

Replies to Reviewers’ comments
Specific Responses:
Response to Reviewer #1:

Comment for the authors: The manuscript by Fernandez-Gallego and colleagues examined the
contribution of SLC7A5 and dietary leucine on T-cell responses and disease progression in
a mouse model of acute graft-versus-host disease (aGVHD). Deletion of SLC7A5, an amino
acid transporter of leucine, on T cells, mitigated disease progression and rescued mouse
survival. Mechanistically, SLC7A5-deficient T cells had impaired proliferation and function, and
increased cell death. Restriction of leucine in the diet was sufficient to reduce T cell
expansion and promote mouse survival. Overall, the study provides a targeted approach to
minimize aGVHD.

We thank the Reviewer for the positive appraisal of our findings.

Major comment 1: Figure 4A- The authors should include additional markers of activation at
early time points for the conclusion that TCR-induced activation is not affected in SLC7A5-
deficient T cells (see PMID: 23525088).

Following the Reviewer's suggestion, we comparatively analysed the expression of CD62L and
CD44 markers in allogenic T cells after seven days of transplant. Our results included in new
Figure 3C indicate a reduced expression of CD44 and an increased proportion of naive-fraction
in SLC7A5-deficient T cells, suggesting reduced activation. On the other hand, SLC7A5"" T cells
do not fail to induce effector memory cells in mice fed without L-Leu (new Figure 3C). We have
also analysed the expression of CD62L and CD44 after 25 days in GVT experiments (new Figure
7D, 8G and Supplemental Figure 6C-D), in which similar results were obtained.

Major comment 2: Figure 4C- The reduction in Tbet-expressing CD4+ and CD8+ T cells is
relatively modest compared to the pronounced loss in IFN-y expression. Is Thet expression in the
cells reduced (i.e., what is the MFI for Tbet)? Are there additional mechanisms that account for
the drastic reduction in IFN-y expression? Are the expressions of other cytokines affected?
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We have included the mean fluorescence intensity (MFI) data regarding Tbet expression in
SLC7A5%®* and SLC7ASYT T cells (new Figure 4A). Thet upregulation is an earlier event than
IFNy secretion, and SLC7AS is not expressed in naive T cells, hence defects in mTORC, glycolysis
and protein synthesis that depend on SLC7A5 expression and Leu uptake probably occur after
Tbet induction. However, we consider that regulation of Tbet and IFNy in both experimental
settings, SLC7A5 and T cell activation, and the assessment of other cytokines in the absence of
L-Leu require further experimentation from the mechanistic and metabolic point of view, but
due to space limitations, this should be presented as a new manuscript.

Major comment 3: Is there an increase in T cell death in mice on leucine-deficient diets, as
observed in the absence of SLC7A5, or does impaired proliferation alone account for the
reduction in T cells?

We have performed new experiments to comparatively analyse the Annexin V/7-AAD
expression in SLC7A5%*>BALB/c and SLC7A5"VT>BALB/c mice fed with regular diet or (-)Leu
diet at 7 days post-transplant. Data shown in the new Figure 3G confirm the reduced cell
viability in SLC7A5"®* Tmt" CD4 T cells, and SLC7A5"" cells from mice fed without Leu (Figure
3G and Supplemental Figure 3E).

Major comment 4: For the metabolomics analysis, the authors should include non-transplanted,
non-irradiated control mice treated with leucine-deficient diets to support that the changes in
serum metabolites can be accounted for by the reduction in T cell expansion (as concluded on
page 18, lines 413-415) and not by the absence of dietary leucine itself which likely affects more
than just the T cells. Further, how is T cell metabolism altered in T cells in mice on leucine-
deficient diets? Can the authors get enough cells to perform metabolomics analysis of the T
cells, which would support the conclusions made regarding altered TCA cycle and glutaminolysis
(page 22, lines 497-499)?

New metabolomics data (New Figure 5) include the following groups: 1) SLC7A5" ->BALB/c
mice fed with regular diet; 2) SLC7ASY'>BALB/c mice fed with (-)Leu diet; 3)
SLC7A5*>BALB/c fed with regular diet; 4) Control (non-irradiated and non-transplanted)
BALB/c mice fed with regular diet; and 5) Control (non-irradiated and non-transplanted) BALB/c
mice fed with (-)Leu diet. Regarding T cell metabolism, new data included in new Figure 6 show
the Seahorse Analysis of cells with genetic deletion of SLC7A5 and cells activated in the absence
of L-Leu.



Response to Reviewer #2:

Comment for the authors: | began reading the manuscript by Nieves Ferndndez-Gallego with
great interest until | reached the results section. The authors state, "Increased neutrophil
(CD11b+Ly6C+Ly6G+) and monocyte (CD11b+Ly6C+Ly6G-313) infiltration was detected by flow
cytometry in the colon of SLC7A5 WT->BALB/c at 7 days post-transplant, compared to very low
infiltration in SLC7A5*®* >BALB/c (Figure 1G)." This suggests less inflammation in the host
mice transplanted with T cells from SLC7A5°®* mice. Although the authors observed fewer
donor T cells from SLC7A5 cKO mice, they did not perform competitive migration assays to
confirm whether SLC7A5 affects donor T cell migration to GVHD target organs.

As suggested by the Reviewer, we performed an in vivo competitive migration assay (new
Supplemental Figure 2B-D and new Figure 2E). This experimental data confirmed the reduced
percentage and numbers of CD4" and CD8" SLC7A5* cells compared to SLC7A5"" cells in
mesenteric lymph nodes, spleen, skin, colon, liver and lung.

In Figure 4, the authors claim that SLC7A5 influences the generation of Tregs. However, they did
not propose a mechanism for this process. They also claim that T-bet, which partially controls
INF-y, was decreased, leaving unanswered questions about the cause of this decrease. The
authors have not provided data to support that reduced GVHD is due to Tregs, whether these
Tregs were functional, or if these cells merely express FoxP3. Missing from these figures is the
phenotypic analysis of donor T cells, including activating markers, inhibitory markers, central
memory, and, most importantly, effector memory analysis.

We have included additional data concerning naive/memory markers (new Figure 3C). Analysis
of expression of CD62L and CD44 in allogenic T cells indicated a larger proportion of effector
memory T cells (CD44*CD62L) in the SLC7A5"">BALB/c group while the SLC7A5*®*>BALB/c
mice accumulate more percentage of naive T cells (CD44 CD62L").

Furthermore, we conducted new experimentation to examine FoxP3 expression in the spleen
and further GVHD target tissues, in SLC7A5*“®*>BALB/c and SLC7A5"">BALB/c mice fed with
or without Leu diet, at 7 days post-transplant (new Supplemental Figure 4). The increase of
CD4'Foxp3® T cells percentage in the absence of SLC7AS5 or (-)Leu diet was detected in some but
not in all tissues. We agree with the Reviewer that we have not analysed whether these Tregs
were functional or if these cells merely express FoxP3, both in SLC7A5*®* and (-)L-Leu
deprivation. In addition, we did not remove FoxP3" cells in the purification of the STC from
donor mice, thus the possibility that natural Treg cells could be detected after 7 days of
transplant cannot be ruled out. We consider that these aspects require extensive additional
experimentation; therefore, it may be the focus of a future work. For this reason, data
regarding CD4'FoxP3" T cell detection is shown as supplemental information in the revised
manuscript, and the limitations of our research and conclusion are commented in the results
section.



In Figure 5, the authors used a CellTrace Violet assay to confirm the proliferation of donor T
cells; however, a BrDu or Edu assay would be more appropriate for confirming in vivo
proliferation on day 7 and day 14. Moreover, the authors performed an AnnV/7-AAD assay to
assess apoptosis, but the data in Fig. 5C shows only ~18% of cells are Annexin positive, with 69%
of AnnV negative cells, which questions the validity of their claim. At this point, my enthusiasm
significantly waned.

Cell proliferation has been determined in vivo with BrdU at 7 days post-transplant in
SLC7A5"T>BALB/c and SLC7A5®*>BALB/mice. Results shown below (Figure A for Reviewers)
confirmed a significant reduction of T cell proliferation in SLC7A5"®* T cells, at 7d post-
transplant. Due to space limitations, we do not include these data in the revised manuscript.

* % — * —
_ * % — = = *
X 807 £ 1007 x X 249
2 2 @ »
g g 3 8 154
— = = "
+ + + +
o =] o] 2 1
] o [a)] ()
i [ [ o
m o m wm
- + + + 0.5
< @© < @
) fa) o} o o
o O (&) O od
< &
%) 3
AY P
NN
=) oY

Figure A. Percentages (left) and absolute numbers (right) of BrdU in Tmt'CD4" (top) and
Tmt'CD8" from spleen of SLC7A5"">BALB/c and SLC7A5*“®*>BALB/c mice at 7 d post-
transplant. N=5 per group, meantSD, two-tailed Mann-Whitney’s test, *p<0.05, **p<0.01.

Upon re-reading the paper to ensure nothing was missed, | question whether the loss of SLC7A5
affects the stemness of these cells. The loss of stemness could explain why the authors did not
challenge these mice with tumors or viruses. While | understand that GVT is not always a
consequence of bone marrow transplantation, the loss of SLC7A5 appears to shut down the
metabolic pathways of these cells. This leads to the question of what the differences are
between simply transplanting T and B cell-depleted bone marrow and these cells.

Following the Reviewer's suggestion, GVT experiments have been performed and included as
new Figure 7 (new Supplemental Figure 5) and new Figure 8 (new Supplemental Figure 6). The
absence of SLC7A5 expression indeed compromised GVT response but, surprisingly, our data
demonstrate that Leu-deprivation from diet controls GVHD and further supports GVT response.



Major comment 1: How SLC7A5 contributes to the metabolism of donor T cells.

We agree with the Reviewer that unravelling how SLC7A5 and L-Leu deprivation controls T cell
metabolism is an interesting issue to be investigated. We have addressed this in vitro using
Seahorse Real-Time Cell Metabolic Analysis (new Figure 6). Our data show that both energy-
producing pathways, glycolysis and OXPHOS, are severely impaired in SLC7A5%®* cells.
However, L-Leu deficiency selectively reduces glycolysis but maintains the OXPHOS function of
activated T cells. Hence, our manuscript highlights the effect of Leu uptake through SLC7A5 in
the role of glycolysis and underscores Leu-independent mechanisms by which OXPHOS is
affected in SLC7A5-deficient T cells.

Major comment 2: The impact of SLC7A5 on the death of these cells.

We have performed new experiments to assess the role of SLC7A5-deficiency and L-Leu-
withdrawal in cell death (new Figure 3G and Supplemental Figure 3E). Interestingly, our results
underscore a differential sensitivity to cells death between CD4 and CD8 T cells. The genetic
deletion of SLC7A5 as well as L-Leu deprivation increase CD4 T cells apoptosis in vivo (new
Figure 3G and Supplemental Figure 3E). On the contrary, SLC7A5"®* CD8" T cells were
protected from apoptosis and no differences were detected in SLCZA5"" cells in mice fed with
or whithout L-Leu. The results of reduced CD8" T cell apoptosis is probably due to reduced
expression of granzyme B (PMID: 16547231). We have also performed in vitro experiments
where similar results were observed, but due to space limitation, they will not be included in
the revised manuscript (see Figure C for reviewer 3).

Major comment 3: The effect of SLC7A5 on the stemness of these cells, including whether these
cells, in naive, transplant condition, or activation state, can clear tumor or viral infection to
substantiate the uncoupling of GVHD from GVT.

New experiments were conducted to study the effect of SLC7A5 genetic deletion in T cells (new
Figure 7 and new Supplemental Figure 5) and dietary restriction of L-Leu (new Figure 8 and new
Supplemental Figure 6) in in vivo models of GVT response. These data demonstrate that
SLC7A5-deficient T cells were not able to clear the tumor while dietary restriction of L-Leu
contributed to reducing tumor growth and retaining of GVT response by allogenic T cells. Our
data indicate that CD8" T cells can be activated in the absence of Leu, maintaining IFNy
expresion and increasing the proportion of central memory T cells, which could be supporting
GVT response. In addition, we observed that the administration of an L-Leu-deprived diet
increases the expression of the stemness marker TCF1 in T cells. We consider that our data
represent a novel and relevant contribution, in addition to raising many questions regarding the
relevance of L-Leu uptake or L-Leu-derived metabolites to sustain the stemness of T cells and
GVT response.



Response to Reviewer #3:

Comment for the authors: The paper is well written and novel because the role of SLC7A5 in
GVHD has not been reported. Additional experiments seem to be performed to be qualified as
EMBO molecular medicine.

The authors demonstrate the targeted deletion of SLC7A5 in donor T cells in a GVHD mouse
model alleviated the severity of acute GVHD. In addition, reducing L-Leu in diet also regulated
immune-mediated injury after an experimental BMT model. The paper is well written and novel
because the role of SLC7A5 in GVHD has not been reported. However, the authors did not show
whether it could control GVHD as well as maintain GVT effect. So relevant experiments should
be performed to be used clinically.

We thank the Reviewer for the kind words and positive comments. As requested, new data
regarding the role of SLC7A5-genetic deletion in allogenic T cells (new Figure 7 and
Supplemental Figure 5) and (-)Leu diet (new Figure 8 and Supplemental Figure 6) in GVT
response has been included in the manuscript.

Major comment 1: In Figure 1G, the authors claimed that neutrophil (CD11b+Ly6C+Ly6G+) and
monocyte (CD11b+Ly6C+Ly6G-) infiltration examined by FACS in the colon were increased at 7
days post-transplant in SLC7A5""->BALB/c versus in SLC7A5*®* >BALB/c. The recipients of
SLC7A5* cells had a very low infiltration of neutrophils and monocytes. However, there is a
possibility that the CD11b+Ly6C+Ly6G+ and CD11b+Ly6C+Ly6G- population is MDSC, which
protects acute GVHD. How do you explain this?

Also, the authors showed that the monocyte population frequency was increased in the
SLC7A5AP? recipients, but the absolute cell count was decreased. Please provide the total cell
count.

We appreciate the Reviewer’s comment. The increase in CD11b" cells detected in the colon
correlated with increased damage of the epithelial layer detected in mice transplanted with
SLC7AS™T cells, after 7 days. We agree with the Reviewer that the study of MDSCs will be
interesting in SLC7A5“®*>BALB/c mice or (-)leu deficient diet, due to their
immunosuppressive properties and their relevance in the GVHD and GVT response. However,
we consider that exploring this possibility is beyond the scope of the article as we have focused
it on the effect of SLC7A5-mediated Leu uptake by T cells.

Regarding frequency and cell count differences, it is explained because cell counting is the
absolute number of cells detected in the full-length colon, whereas the frequency is a relative
value that depends on the gating strategy. In the case of the former Figure 1G, now included as
new Supplemental Figure 1C, data is from gated colon live cells CD45.2°CD11b* myeloid
population. Hence, in SLC7A5->BALB/c mice where tissue injury is higher, the increased
infiltration of neutrophils simultaneously decreases the percentage of Ly6C'Ly6G cells
(including macrophages and monocytes) from the total of gated CD11b" cells. The total cell



count of CD45.2°CD11b" cells is shown in Figure B for the reviewer, but due to space restriction,
we have decided not to include it in the revised form of the manuscript.
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Figure B. Total number of myeloids cells (CD45.2°CD11b") in colon of SLC7A5"">BALB/c and
SLC7A5"®*>BALB/c mice at 7 d post-transplant. N=6 per group, mean+SD, two-tailed Mann-Whitney’s
test, *p<0.05, **p<0.01.

Major comment 2: In Figure 2D, the SLC7A5"* recipients have more enriched BM-derived or

host T cells, as shown in the FACS data. However, the IF data do not indicate a predominance of
CD3+ Tmt- cells over CD3+ Tmt+ cells in this group.

New Figure 1l includes double staining of Tmt" (allogenic CD3) and GFP* (BM-derived) cells in
the spleen of SLC7A5““®*>BALB/c and SLC7A5" ->BALB/c mice.

Major comment 3: In Figure 4A, the expression of CD69, a T cell activation marker, was
increased in the CD8 T cell population In the SLC7A5*®® group. Please explain the implications of
these results.

We have performed new experimentation to comparatively analyse the expression of CD69 in
SLC7A5*®*>BALB/c and SLC7A5V>BALB/c mice fed with or without Leu diet, after 7 d of
transplant (new Figure 3D). Our results confirm the increase of CD69 percentage in SLC7A5"?*
T cells, both CD4" and CD8" T cells. These results agree with previous data reported by Sinclair
et al (PMID: 23525088) in which increased CD69 expression was observed in activated CD8" T
cells. Our new data also show that deprivation of Leu also increases the percentage of CD69
expression. A possible explanation for this effect was included in the discussion section.

Major comment 4: Figure 5C. CD69 expression on T cells is also different in the CD8 cell
populations. Why are only CD4+ results presented? Please add the results of apoptosis in
Tmt+CD8+CD69+ cells.

We analyse the Annexin V/7-AAD expression in SLC7A5*®*>BALB/c and SLC7A5" >BALB/c
mice fed with regular or (-)Leu diet at 7 days post-transplant. Data shown as new Figure 3G
confirm the reduced cell viability in SLC7AS ®* Tmt* T cells, and SLC7ASYT cells from mice fed



without Leu. Importantly, the effect of increased cell apoptosis by deletion of SLC7A5 or L-Leu
withdrawal from the diet is mainly detected in CD4" T cells, whereas SLC7A5"®* CD8" T cells
were protected from apoptosis and no differences were detected in SLC7A5" cells in mice fed
without L-Leu.

The results obtained with in vitro activated CD4 and CD8 T cells from SLC7A5""* and sLc7A5""
were similar to in vivo results (see below Figure C for the Reviewer). However, we consider that
the results of cell apoptosis obtained in vivo in the GVHD model are more significant for the
manuscript than results observed with in vitro antiCD3/CD28-activated T cells, and for that
reason, we have decided to exclude in vitro data from the revised manuscript.
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Figure C. CD4 and CDS8 cells were purified from spleen and lymph nodes of of SLC7A5"" and
SLC7A5"®* mice and activated with anti-CD3/anti-CD28 for 48 h. Representative density plots (left) and
frequencies (right) of AnnV" cells gated on Tmt"CD69'CD4" and CD8" cells. N=5 per group, meanSD,
two-tailed Mann-Whitney's test, *p<0.05, **p<0.01.

Major comment 5: Did the authors examine the Treg on donor T cells in the GVHD target
organs?

We comparatively analyse CD4*FoxP3" T cells in GVHD target tissues at 7 days post-transplant
in SLC7A5"“®*>BALB/c and SLC7A5""->BALB/c mice fed with or without Leu diet. New data is
included as new Supplemental Figure 4. The increase of CD4*Foxp3® T cells percentage in the
absence of SLC7AS5 or with (-)Leu diet was detected in some but not in all tissues. However, as



we did not remove FoxP3" cells from STC of donor mice and we have not performed a
functional analysis of the regulatory capacity of SLC7A5®* CD4'Foxp3* or SLC7ASY'
CD4'Foxp3® detected in (-)Leu deficient diet, we cannot conclude that SLC7A5 or (-)Leu
deficiency influence Treg function. We consider this to be beyond the scope of the current
manuscript.

Major comment 6: Total cell counts of colon, MLN, spleen, skin, and lung are necessary data
and should be shown.

As indicated by the Reviewer, we have included total cell numbers of the spleen and mesenteric
lymph nodes as new Supplemental Figure 1E, and of the remaining organs as new Supplemental
Figure 2A.



1st Revision - Editorial Decision 18th Mar 2025

18th Mar 2025

Dear Dr. Cibrian,

Thank you for submitting your revised study. We had initially rejected your manuscript post-review, as despite the potential
interest of the results noted by the referees, the requested revisions did not seem realistic in a 3-6 months time frame.

You have nevertheless chosen to revise the manuscript according to the referees' concerns, and after consideration of the new
results and discussion within the team, we sent it back to the referees. We have now received the reports from referees #1 and
#3, who also evaluted your responses to referee #2. As you will see below, they are satisfied with the revisions, and | will
therefore be able to accept your manuscript once the following editorial comments are addressed:

1/ Manuscript text:

- Please remove the blue font text and only keep in track changes mode any new modification.

- The list of abbreviations should be removed from the manuscript text.

- Please remove "data not shown" (p. 19). As per journal policy, all discussed results must be shown in the main or
supplementary figures.

- "Materials and Methods" should be renamed "Methods" and placed after the discussion:

o Please provide a Reagents and Tools Table (listing key reagents, experimental models, software and relevant equipment and
including their sources and relevant identifiers). Kindly download and fill our Reagents and Tools Table template (.docx), which
you can find in our author guidelines: https://www.embopress.org/page/journal/14693178/authorguide#structuredmethods. When
submitting your revised manuscript, do not include the Reagents and Tools Table in the Methods section of the manuscript but
upload it as a separate file choosing the file type "Reagent Table".

o Cells: please provide a statement on mycoplasma contamination.

o Antibodies: please provide dilutions/concentrations.

o Statistics: please provide a statement on randomization, blinding, sample size and inclusion/exclusion criteria.

- Data availability: please remove "All data and reagents are available from the corresponding author upon request.” Please only
list here accession numbers and databases for primary datasets produced in this study and deposited in an appropriate public
database. In case you have no data that requires deposition in a public database, please state so in this section (This study
includes no data deposited in external repositories). This section should be placed after the Methods section.

- Author contributions: CRediT has replaced the traditional author contributions section because it offers a systematic machine
readable author contributions format that allows for more effective research assessment. Please remove the Authors
Contributions from the manuscript and use the free text boxes beneath each contributing author's name in our system to add
specific details on the author's contribution. More information is available in our guide to authors.

- "Conflict of interest" should be renamed "Disclosure statement and competing interests": Please review the policy
https://www.embopress.org/competing-interests and update your competing interests if necessary. This section should be
placed after "Acknowledgements".

- Funding and Acknowledgements: the "funding” section on the first page of the manuscript should be removed. The "financial
support" section should be merged with Acknowledgments and the list should match the list that is entered into the submission
system.

- References: please correct the format from numerical to alphabetical order, and list 10 author names before et al.

2/ Figures:

- Exact p values should be provided in the figures or their legends.

- The supplementary figures should be renamed "Figure EV1-6". Their legends should be after the main figure legends, under
the heading "Expanded View Figure Legends"

- Please note that there is a callout for a Table 1 in the text, but no such table has been provided.

- Table S1 should be renamed "Table EV1", removed from the manuscript text and uploaded as a separate file

- Please address the queries from our copy editors in the figure legends:

1. Please note that the legends for figure 2 is not provided in the sequential manner (legend for figure 2C, D is provided before
legend of figure 2B). This needs to be rectified.

2. Please note that the exact p values are not provided in the legends of figures 1A, B, C, F, G, H; 2A, C, D, E; 3A-G; 4A-E; 5B,
6A, B; 7A-E; 8A, B, C, F, G, H; supplementary figures S1 E, S2 A, C, D; S4,S6 B, E

3. Please note that information related to n is missing in the legend of figure 5B

4. Please note that the error bars are not defined in the legend of figure 5B.

3/ At EMBO Press we ask authors to provide source data for the main figures. Our source data coordinator will contact you to
discuss which figure panels we would need source data for and will also provide you with helpful tips on how to upload and
organize the files.

4/ Please provide a complete author checklist, which you can download from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#submissionofrevisions). Please insert information in the



checklist that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

5/ Please provide "The paper explained": EMBO Molecular Medicine articles are accompanied by a summary of the articles to
emphasize the major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft
summary of your article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example.

6/ Please provide a "Synopsis" text: Synopses are displayed on the journal webpage and are freely accessible to all readers.
They include a short stand first (maximum of 300 characters, including space) as well as 2-5 one-sentences bullet points that
summarizes the paper. Please write the bullet points to summarize the key NEW findings. They should be designed to be
complementary to the abstract - i.e. not repeat the same text. We encourage inclusion of key acronyms and quantitative
information (maximum of 30 words / bullet point). Please use the passive voice. Please attach these in a separate file or send
them by email, we will incorporate them accordingly.

Please also suggest a visual abstract to illustrate your article as a PNG file 550 px wide x 300-600 px high. A cropped portion of
this image will serve as thumbnail for the table of content on our webpage.

7/ As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts.

This file will be published in conjunction with your paper and will include the anonymous referee reports, your point-by-point
response and all pertinent correspondence relating to the manuscript. Let us know whether you agree with the publication of the
RPF and as here, if you want to remove or not any figures from it prior to publication.

Please note that the Authors checklist will be published at the end of the RPF.

I look forward to receiving your revised manuscript.

Yours sincerely,

Lise Roth
Lise Roth, PhD

Senior Editor
EMBO Molecular Medicine

e Reviewer's comments *****

Referee #1 (Remarks for Author):

The authors have largely addressed my comments, and those comments from reviewer 2.

Referee #3 (Comments on Novelty/Model System for Author):

This manuscript reveals a novel mechanism of graft-versus-host disease following experimental allogeneic stem cell
transplantation. The experimental design is scientifically relevant and well-detailed. The authors have responded thoroughly to
the reviewers' queries.



Referee #3 (Remarks for Author):

The authors have responded thoroughly to the reviewers' queries.



2nd Authors' Response to Reviewers 15th Apr 2025

The authors addressed the minor editorial issues.



Editor's Correspondence 25th Apr 2025

Dear Dr. Cibrian,

Thank you for submitting your revised files. | have gone through all the folders and am now
ready to accept your manuscript.

However, before | can do so, please check Figure 7E and the associated raw data carefully
(the two panels on the right are identical). Please correct if necessary (including source
data) and provide an explanation.

| have cropped a small part of your synopsis image to serve as a thumbnail on our website
(attached), please let me know if you agree or provide another image (115x70 pixels).

Finally, we understand from your correspondence that you would like all figures from the

point-by-point rebuttal to be removed from the review process file, could you please
confirm that this is correct?

We look forward to hearing from you,

With kind regards,

Lise Roth


mailto:l.roth@embomolmed.org

Authors' Correspondence 29th Apr 2025

Dear Dr. Roth,

We thank the editor for pointing out the error in Figure 7E. Indeed the data corresponding to
total PD1 expression in CD8T cells is correct, but the graph corresponding to CD4 is a
duplicate of CD8. This was an unfortunate mistake when assembling the figure, we
duplicated the layout from CD8 in the graphpad to maintain the format, but we did not
replace the data corresponding to CDA4.

We are sending you Figure 7 with the correct panels and the source data for CD4 and CD8
populations in Figure 7E included in the new zip folder for Figure 7. We apologize once
again for the mistake during the preparation of the figures. Please let me know if we have to
update the corrected Figure 7 and source data_Figure 7 on the submission website. The
result and p-value do not change.

We would like to propose an alternative image for the thumbnail.

We agree with the publication of all figures in the point by point. We're sorry if we haven't
been clear in our previous communication.

We would appreciate it if you could let us know when you've received the files. We are still
having issues with the internet connection due to the power failure.

Best,

Danay



2nd Revision - Editorial Decision 29th Apr 2025

29th Apr 2025

Dear Dr. Cibrian,

Thank you for submitting your revised files and clarifying the issue with Figure 7. | am pleased to inform you that your
manuscript is accepted for publication and is now being sent to our publisher to be included in the next available issue of EMBO
Molecular Medicine.

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment

information.

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https://www.embopress.org/page/journal/17574684/authorguide#chargesguide

Should you be planning a Press Release on your article, please get in contact with embo_production@springernature.com as
early as possible in order to coordinate publication and release dates.

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to EMBO
Molecular Medicine.

With kind regards,
Lise Roth
Lise Roth, Ph.D

Senior Editor
EMBO Molecular Medicine

>>> Please note that it is EMBO Molecular Medicine policy for the transcript of the editorial process (containing referee reports
and your response letter) to be published as an online supplement to each paper. If you do NOT want this, you will need to
inform the Editorial Office via email immediately. More information is available here: https://www.embopress.org/transparent-
process#Review_Process



EMBO Press Au Checklist

Corresponding Author Name: Danay Cibrian
Journal Submitted to: Embo Molecular Medicine
Manuscript Number: EMM-2024-19430

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

Reporting Checklist for Life Science Articles (updated January

This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in
transparent reporting in the life sciences (see Statement of Task: 10.31222/osf.io/9sm4x). Please follow the journal's guidelines in preparing your
Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures
1. Data
The data shown in figures should satisfy the following conditions:
— the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an accurate
and unbiased manner.

1

2. Capt

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical
if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.

Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data

ions

Each figure caption should contain the following information, for each panel where they are relevant:
— a specification of the experimental system investigated (eg cell line, species name).

the assay(s) and method(s) used to carry out the reported observations and measurements.

an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

the exact sample size (n) for each experimental group/condition, given as a number, not a range;

a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including

-

!

how many animals, litters, cultures, etc.).

a statement of how many times the experiment shown was independently replicated in the laboratory.

definitions of statistical methods and measures:

- common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney tests, can be
unambiguously identified by name only, but more complex techniques should be described in the methods section;

- are tests one-sided or two-sided?
- are there adjustments for multiple comparisons?

- exact statistical test results, e.g., P values = x but not P values < x;

- definition of ‘center values’ as median or average;
- definition of error bars as s.d. or s.e.m.

Please complete ALL of the questions below.
Select "Not Applicable” only when the requested information is not relevant for your study.

Materials

Newly Created Materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availabilty Section)

New materials and reagents need to be available; do any restrictions apply?

Antibodies

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availabilty Section)

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue
number and or/clone number

- Non-commercial: RRID or citation

Information is included in the Methods Section and in the Reagents and
Tools Table.

DNA and RNA sequences

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the
sequences.

Cell materials

Information included in

In which section is the information available?

the ipt? (Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)
Cell lines: Provide species information, strain. Provide accession number
in repository OR supplier name, catalog number, clone number, and/OR Yes Information is included in the Reagents and Tools Table.
RRID.
Primary cultures: Provide species, strain, sex of origin, genetic Yes Information is included in the Methods Section
modification status. )
Report if the cell lines were recently authenticated (e.g., by STR profiling) Yes Information is included in the Methods Section

and tested for mycoplasma contamination.

Experimental animals

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex,

Information is included in the Methods Section and in the Reagents and

age, genetic modification status. Provide accession number in repository Yes Tools Table

OR supplier name, catalog number, clone number, OR RRID.

Animal observed in or captured from the field: Provide species, sex,

and age where possible.

Please detail housing and husbandry conditions. Yes Information is included in the Methods Section.

Plants and microbes

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant,
unique accession number if available, and source (including location for
collected wild specimens).

Microbes: provide species and strain, unique accession number if
available, and source.

Human research participants

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If collected and within the bounds of privacy constraints report on age, sex
and gender or ethnicity for all study participants.

Core facilities

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Design

If your work benefited from core facilities, was their service mentioned in
the acknowledaments section?

Yes

In the Funding and Acknowledgment section.
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Ethics

Study protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the
manuscript. For clinical trials, provide the trial registration number OR cite
DOl.

Report the clinical trial registration number (at ClinicalTrials.gov or
equivalent), where applicable.

Laboratory protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step
protocols are available.

Experimental study design and statistics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical
methods were used.

Yes

Information is included in the Methods Section.

Were any steps taken to minimize the effects of subjective bias when
allocating anil nples to (e.g. ization pl )?
If yes, have they been described?

Information is included in the Methods Section.

Include a statement about blinding even if no blinding was done.

Information is included in the Methods Section.

Describe inclusion/exclusion criteria if samples or animals were excluded
from the analysis. Were the criteria pre-established?

If sample or data points were omitted from analysis, report if this was due
to attrition or intentional exclusion and provide justification.

Information is included in the Methods Section.

For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe any
methods used to assess it. Is there an estimate of variation within each
group of data? Is the variance similar between the groups that are being
statistically compared?

Information is included in the Methods Section, in the statistical analysis
section.

Sample and il y

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated
in laboratory.

Yes

Information included in Figure Legends

In the figure legends: define whether data describe technical or biological

Yes

Information included in Methods Section and Figure Legends

Ethics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availabilty Section)

Studies involving human p; State details of granting
ethics approval (IRB or equivalent committee(s), provide reference
number for approval.

Studies involving human participants: Include a statement confirming that
informed consent was obtained from all subjects and that the experiments
conformed to the principles set out in the WMA Declaration of Helsinki and

the Department of Health and Human Services Belmont Report.

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Studies involving experimental animals: State details of authority granting
ethics approval (IRB or equivalent committee(s), provide reference number
for approval. Include a statement of compliance with ethical regulations.

Information is included in the Methods Section.

Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were
required, explain why.

Dual Use Research of Concern (DURC)

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https://w 1ts.gov/sat/list.htm

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

If a study is subject to dual use research of concern regulations, is the
name of the authority granting approval and reference number for the
regulatory approval provided in the manuscript?

Reporting

The MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community initiatives. Journals have their own policy about requiring

specific guidelines and recommendations to complement MDAR.

to

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

Yes

We have completed the MDAR checklist.

For tumor marker prognostic studies, we recommend that you follow the
REMARK reporting guidelines (see link list at top right). See author
guidelines, under ‘Reporting Guidelines’. Please confirm you have followed
these guidelines.

For phase Il and Il randomized controlled trials, please refer to the
CONSORT flow diagram (see link list at top right) and submit the
CONSORT checklist (see link list at top right) with your submission. See
author guidelines, under ‘Reporting Guidelines’. Please confirm you have
submitted this list.

Data Availability

Data availability

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary datasets been deposited according to the journal's
guidelines (see 'Data Deposition' section) and the respective accession
numbers provided in the Data Availability Section?

Yes

Indicated in Data Availability Section

Were human clinical and genomic datasets deposited in a public access-
controlled repository in accordance to ethical obligations to the patients and
to the applicable consent agreement?

Are computational models that are central and integral to a study
available without restrictions in a machine-readable form? Were the
relevant accession numbers or links provided?

If publicly available data were reused, provide the respective data citations
in the reference list.
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