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Reviewer comments, first round –  

 

Reviewer #1 (Remarks to the Author): 

 

This study is looking at the interaction between the immune system and the adipose tissue (AT). 

The broad question is how immune mediator influence AT biology during diet-induced obesity. 

Looking at mice lacking a regulator of toll-like receptor (TLR) signalling led this team to uncover a 

prominent role for the cytokine BAFF in regulating weight gain and lipid handling in AT. 

Specifically, overexpression of BAFF in mice protects from weight gain. Gene profiling of 

adipocytes stimulated by BAFF revealed upregulation of pathways regulating lipid metabolism. 

Specifically, greater lipolysis was detected in white AT (WAT) from mice overexpressing BAFF and 

BAFF induced lipolysis ex-vivo. BAFF appears to augment brown AT (BAT) respiration and energy 

expenditure. An ortholog of BAFF, called APRIL also recapitulated the effect of BAFF on AT. BAFF+ 

APRIL deletion led to diet-induced obesity (DIO). Finally, decreased BMI post bariatric surgery in 

patients correlated with higher BAFF/APRIL levels in the serum. In conclusion the authors suggest 

a regulatory role for BAFF in AT and a role in controlling weight gain. 

 

The role of BAFF in AT biology is not novel and the field is plagued with contradictory data. At least 

3 published studies show opposite results to these with data suggesting that BAFF-deficiency is 

beneficial, reduces weight gain, possibly in females and prevents glucose intolerance. 

 

RP105 a regulator of TLR signalling protects mice from obesity. 

 

Fig1 shows reduced weight gain being proportional to levels of circulating BAFF in various mice and 

BAFF synergising with loss of RP105 in further preventing DIO. This data is speculative, many 

other parameters may explain this such as the activity of mice. Data from metabolic cages would 

have been helpful. What about the microbiome, would treatment of mice with antibiotics change 

the results? 

 

Fig2: uses recombinant BAFF with no control for potential endotoxin contamination such as Boiled 

BAFF or a BAFF blocking antibody. Fig1F uses BAFF receptor KO mouse lines but there is no data 

showing whether WAT expresses any of these receptors. The receptor KO mice are not used in DIO 

models. Why not? 

 

Fig 3 : same comment about missing controls for recombinant BAFF 

 

Fig 4g : data suggest that the effect is mediated via TACI and/or BCMA , yet BCMA-/- and TACI-/- 

mice were not tested with the diet. 

 

Stimulating AT with a single agent ex-vivo is rather meaningless as in vivo AT are stimulated by 

multiple factors simultaneously and AT is in contact with immune cells which stimulates additional 

biology. 

 

Finally, the authors do not reconcile their data with published data contradicting these results. 

 

 

 

 

Reviewer #2 (Remarks to the Author): 

 

General assessment 

 

The manuscript by Chan et al. is a timely study reporting the identification of novel actors to the 

growing bulk of molecules mediating the cross-talk between immune-related pathways and 

adiposity. The findings contribute to the growing body of evidence of the complex role of 



inflammation-related pathways in obesity. 

 

The main problem with the manuscript is the too limited placement of the research undertaken, 

parameters chosen to be analyzed and corresponding discussion in the context of the current 

awareness of the beige/white plasticity as essential for the control of energy expenditure, specially 

in rodent models. Whereas the study of BAT and brown adipocytes is essentially correct (despite 

some specific points , see below), the study of WAT and white adipocytes is insufficiently 

addressed. In the context of the current study, differential characterization of visceral (e.g. eWAT) 

versus subcutaneous (e.g. iWAT) in the distinct models should be shown and, for example, the 

extent of iWAT browning specifically addressed. All studies in vitro using white adipocytes appear 

to have been done in cells obtained from iWAT, which is of interest but a rather specific approach 

that should be analysed and discussed as representative of subcutaneous adipocyte (most beige 

prone) behavior in contrast with the potential behavior of adipocytes from eWAT. The combination 

and common discussion of data obtained from iWAT-derived adipocytes with data obtained in 

eWAT "in vivo" (as done, for example, in page 8, Fig 2, referring to "white adipose tissue"), is not 

correct in light of the current awareness of distinct browning (energy expenditure-related) and 

features of subcutaneous and visceral WAT (as well as distinct immunology pathways-related 

environment). 

 

Overall, the manuscript needs to be improved by: 

- expanding the characterization of phenotype of the mouse models to differential assessment of 

visceral and subcutaneous white adipose tissue, and the same with the in vitro studies using 

primary cultures of adipocytes from visceral versus subcutaneous depots. 

- expanding the read-outs for metabolism in mice and cells to improve the soundness of some of 

the characterized pathways (see below). 

 

Lastly, it's a pity that the characterization of the double-KO mice, expected to bypass redundancy 

processes and highly relevant to the conclusions was practically limited to body weight assessment 

(Fig 5I). 

 

Specific points: 

 

- The gross phenotype of rodent models should be expanded, and in such an "adiposity-oriented" 

study, gross data such as the mass (weight) of iWAT, eWAT BAT as well as liver should be 

provided. . These data should shown in the distinct rodent models used in a systematic manner, in 

the current version this is shown only at some sections. 

- The metabolic characterization of models showing GTT should be complemented with ITTs (the 

test is described in Methods, but this reviewer couldn't find data obtained on it) and insulin levels 

systematically (it is shown in Fig 5, in the APRIL-/- model, but not others), basically in order to 

rule out primary pancreas-based insulin secretion changes originating GTT changes in the mouse 

models. 

- Overall in the manuscript, the way of showing AUC data (e.g. in GTT data and other) is 

somewhat confusing when statistical differences are marked at the top (Fig 3e) at the end of the 

curves. Showing the histograms resulting from AUC calculations would help. 

- The use of PNPLA2 and LIPE mRNAs as indicative data of lipolysis in adipose tissue, and 

complementary to glycerol release in cells, is not fully appropriate. It is well known that the major 

molecular drivers and, therefore, mediators of lipolysis intensity, are phosphorylation events on 

HLS, ATGL, and other rather than changes in transcript levels. Some of these parameters would be 

needed to strengthen the conclusions on lipolysis activity in the distinct experimental models, 

given the importance of this pathway in the manuscript. It is also worth mentioning that, in the 

current literature, assessment of lipolysis rates in vitro is often performed not only in basal but 

also under adrenergically-stimulated (isoproterenol, norepinephrine,...) conditions. 

- Page 9, line 193: "enhanced respiration" is written whereas the corresponding Fig shows "GDP-

inhibitable" respiration, which is a totally different parameters and should be described as such 

(and interpreted as something like "UCP1-dependent respiration", or similar). 

- Page 9, line 198 on. "BAT and thermogenic parameters" is not w¡hat is shown in Suppl Fig 6a; 

there is no BAT data there (neither thermogenesis, in strict terms) and only whole body 

respiratory parameters potentially attributable to plenty of phenomena, are shown. 

- The human data are interesting and of value. However, further information ,easily available in 



this type of cohorts, would strengthen a lot the value of the data. Sex of patients is indispensable. 

Insulin and the corresponding HOMA-IR levels would be of value. A number of these patients with 

sever obesity often show diabetes. Is this the case? Is the cohort homogeneous for diabetes 

condition?. Moreover, does this cohort correspond to (almost)-pediatric population?: Mean age in 

Suppl. Table 1 is indicated to be 16.64 year-old,...Moreover, despite data on controls are shown, 

features of these control individuals is lacking. 

 

Minor points 

 

Line 191,: possibly stating "thermogenin" as a name for UCP1 is not required, despite the use of 

that name years ago; it is nowadays practically in disuse. 

 

State the age of mice used for primary cultures of white adipocytes. For brown adipocytes, 

"neonates" are stated,...age differences of mice being sorice of brown versus white adipocytes 

should be shown as potential source of variability in the discussion of brown-versus-white 

adipocyte cell comparisons in in vitro experiments. 

 

In Figure panels showing mRNA levels (e.g. Fig 3c,Fig 4h, and so on) do state explicitly that this is 

"mRNA levels", stating "expression" is too imprecise. 

 

Line 254.: replace "severely obese patients" by "patients with severe obesity" to conform mot 

current ethic standards to refer to patients with obesity. 

- 
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Reviewer #1 (Remarks to the Author): 
 
We would like to start by thanking the Reviewer for his/her’s insightful, thorough and 
constructive remarks. Our point-by-point responses to reviewer’s comments are below. 
 
This study is looking at the interaction between the immune system and the adipose tissue 
(AT). The broad question is how immune mediator influence AT biology during diet-
induced obesity. Looking at mice lacking a regulator of toll-like receptor (TLR) signalling 
led this team to uncover a prominent role for the cytokine BAFF in regulating weight gain 
and lipid handling in AT. Specifically, overexpression of BAFF in mice protects from 
weight gain. Gene profiling of adipocytes stimulated by BAFF revealed upregulation of 
pathways regulating lipid metabolism. Specifically, greater lipolysis was detected in white 
AT (WAT) from mice overexpressing BAFF and BAFF induced lipolysis ex-vivo. BAFF 
appears to augment brown AT (BAT) respiration and energy expenditure. An ortholog of 
BAFF, called APRIL also recapitulated the effect of BAFF on AT. BAFF+ APRIL deletion 
led to diet-induced obesity (DIO). Finally, decreased BMI post bariatric surgery in patients 
correlated with higher BAFF/APRIL levels in the serum. In conclusion the authors suggest 
a regulatory role for BAFF in AT and a role in controlling weight gain. 
  
The role of BAFF in AT biology is not novel and the field is plagued with contradictory 
data. At least 3 published studies show opposite results to these with data suggesting 
that BAFF-deficiency is beneficial, reduces weight gain, possibly in females and prevents 
glucose intolerance.  
 
We fully acknowledge the existing publications focused on the intersection among BAFF, 
obesity, and adipose tissue1-6. Per reviewer’s suggestion we have provided an expanded 
and detailed discussion of aforementioned published findings. We would like to point out 
that the primary conclusions of existing, published, literature are centered on BAFF-driven 
pathogenesis of obesity-associated metabolic sequelae including glucose dysmetabolism 
and non-alcoholic fatty liver disease (NAFLD). However, to our knowledge, our study is 
the first report to depict the role of the BAFF ortholog APRIL in the context of obesogenic 
diet induced weight gain. Further, here we provide initial hints of how BAFF and APRIL 
may interplay in obesity.  
 
Importantly, a close examination of one published study, harnessing BAFF-/- mice, reveals 
that lack of BAFF increases body weight and weight gain3. Our findings also indicate that 
BAFF-/- mice fed HFD exhibit increased body weight compared to WT controls 
(Supplementary Fig. 9a). Thus, this existing literature, in the context of weight gain, is 
supportive of our data and central hypothesis that BAFF is a modulator of weight gain. 
 
While it is posited by Kim et. al that a gender-specific difference2 may exist in BAFF 
modulation of glucose dysmetabolism, traditionally, female mice, unless genetically 
(ob/ob; db/db)7 or hormonally8 manipulated, are protected from severe diet-induced 
obesity (DIO) and consequent pathogenesis of obesity-associated sequelae. Congruent 
with this, the study published by Kim et. al demonstrates an approximate HFD-driven 
weight gain of 1 g (total body weight of 19 g after 4 weeks on diet) in their mouse female 
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cohorts2. As this approach is limited, 4 weeks of HFD being unlikely to yield meaningful 
weight gain, and 1 g of weight gain is often not associated with obesity, it is hard to draw 
robust conclusions regarding gender-specific mechanisms that may underlie BAFF’s 
effects on body weight. In addition to highlighting these limitations, in the discussion 
section we have now included statements that such studies should be done at 
thermoneutrality9, where female mice can become severely obese. 
 
In sum, our data presented in this manuscript is centered through the lens of BAFF/APRIL 
axis on weight gain. While we have validated some of these published studies, here we 
have expanded our understanding of the novel role for the BAFF and its ortholog APRIL 
in the context of DIO. Notably, we show that: (i) multiple transgenic mouse lines with 
increased circulating BAFF levels are protected from HFD-driven weight gain including 
previously unpublished HFD models using BAFF-Tg and APRIL-/-  mice (Fig. 1, Fig. 5); 
(ii) BAFF-/- mice exhibit increased systemic APRIL levels (Fig. 4b); (iii) APRIL similarly is 
sufficient to augment white adipocyte lipolysis and brown adipocyte thermogenesis (Fig. 
4e-h); (iv) APRIL-/- mice are protected from HFD-driven weight gain and systemic 
increases in circulating BAFF (Fig. 5a-b); and (iv) combined deletion of BAFF and APRIL 
unveils robust weight gain (Fig. 5k).  
 
RP105 a regulator of TLR signalling protects mice from obesity. 
  
Fig1 shows reduced weight gain being proportional to levels of circulating BAFF in various 
mice and BAFF synergising with loss of RP105 in further preventing DIO. This data is 
speculative, many other parameters may explain this such as the activity of mice. Data 
from metabolic cages would have been helpful. What about the microbiome, would 
treatment of mice with antibiotics change the results? 
 
We fully agree with the reviewer that additional insights into the metabolic activity of 
RP105-/-/BAFF-/- mice may unveil greater insight into how lack of BAFF in RP105-/- 
reverses protection from DIO. Our newly generated data via TSE phenomaster system 
indicates that RP105-/- mice exhibit significantly higher energy expenditure despite similar 
locomotor activity compared to WT controls (Fig. 1f, Supplementary Fig. 3d). Further, 
lack of BAFF in RP105-/- mice abrogates enhancement of energy expenditure without 
altering locomotor activity (Supplementary Fig. 3b-d). Together, these data suggest that 
BAFF modulation of energy expenditure, within the RP105 system, may in part underlie 
protection from HFD-driven weight gain. Notably, such findings are in line with our 
overarching hypothesis that the BAFF axis is a regulator of obesogenic-diet weight gain 
via modulation of brown adipocyte energy expenditure and white adipocyte lipolysis. 
 
We also thank the reviewer for his/her comments about potential impact of the 
microbiome. We acknowledge that BAFF is a potent modulator of B cells and Tregs and 
that both B cells and Tregs play an important role in the establishment of the gut 
microbiota10,11. Our examination of the microbiome in one model of increased circulating 
BAFF, RP105-/- mice (exhibit ~20% increase in BAFF), revealed similar intestinal 
microbiome between WT and RP105-/- mice in both a lean and HFD-fed state 
(Supplementary Fig. 1f). These findings would suggest that the microbiome may not 
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play an integral role in the reversal of weight gain in RP105-/-/BAFF-/-mice. However, these 
findings could be limited to the RP105-/- system. Thus, we posit that if all of the mouse 
lines we employed with varying levels of systemic BAFF are examined (RP105-/-, RP105-

/-/BAFF-/-, BAFF-/-, µMT, BAFF-Tg, APRIL-/-, BAFF-/-/APRIL-/-), the microbiome would likely 
be different, not necessarily due to different BAFF levels but due to other altered biological 
processes in these specific settings, including a recent study demonstrating that BAFF 
modulates Treg function11. To carefully tease apart and draw robust conclusions in these 
complex systems would require additional sets of tools and complex studies including, 
but not limited to, microbiome depletion (e.g. Gram+ and/or Gram- cocktails in BAFF-Tg 
mice), microbiome transfer studies (e.g. BAFF-Tg to WT or BAFF-/-/APRIL-/- mice) and 
analysis of these mice under germ free conditions. Needles to state, completion of such 
studies in context of HFD feeding and analysis of all the needed metabolic and energy 
expenditure analysis while maintaining the desired microbiome is an enormous amount 
of work. While detailed analysis of the microbiome across all of our mouse lines, is clearly 
important, adding such findings to our existing manuscript may not significantly enhance 
our central message. We do however fully agree that the microbiome studies represent 
important future directions to further enhance our understanding of the BAFF/APRIL axis 
in body weight control. Thus, we have expanded our discussion to better highlight the 
potential impact/relevance of the microbiome in this context.  
 
Fig2: uses recombinant BAFF with no control for potential endotoxin contamination such 
as Boiled BAFF or a BAFF blocking antibody. Fig1F uses BAFF receptor KO mouse lines 
but there is no data showing whether WAT expresses any of these receptors. The 
receptor KO mice are not used in DIO models. Why not? 
 
We agree with the reviewer and apologize for this oversight. All reagents utilized in our 
study are ordered from companies that quantify and verify endotoxin concentration. 
Despite such rigor, all tissue culture or in vivo reagents (e.g. media, FBS, growth factors, 
recombinant proteins, etc) used are also additionally analyzed for endotoxin 
contamination via Limulus amebocyte lysate (LAL) test in our lab – an old habit that stems 
from my graduate studies12 and now a standard procedure for testing all reagents used 
in our studies9,13-15. Our newly presented data demonstrates that endotoxin levels in our 
rBAFF and rAPRIL preps are not detectable (below the limit of detection [1EU/ml = 0.1 
ng/ml]; Pierce LAL Kit) and likely not to have an impact on the experimental outcome 
(Supplementary Fig. 6a). Consistent with this, boiling rBAFF16 dampens its impact on 
white adipocyte free glycerol release (Supplementary Fig. 6b).  
 
We also thank the reviewer for his/her’s comments into DIO models of the BAFF/APRIL 
receptor deficient mice. Published literature demonstrates that adipocytes express all 3 
receptors (BAFF-R, TACI, BCMA)17, however likely at levels significantly lower than that 
observed in B cells18. Our data indicates that mice with lack of a single receptor (BAFF-
R-/-, TACI-/-, BCMA-/-), regardless of which, are all protected from HFD-driven weight gain 
(Rebuttal Fig. 1a). Similarly, we also show that deficiency of a single receptor is sufficient 
to induce increased systemic levels of BAFF (Rebuttal Fig. 1b). TACI-/- and BCMA-/- mice 
are protected from HFD-driven weight gain, glucose dysmetabolism and hepatocellular 
damage compared to WT controls (Rebuttal Fig. 1c-e). However, despite the protection 
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from HFD-driven weight gain, BAFF-R-/- mice exhibited similar glucose dysmetabolism 
and hepatocellular damage compared to WT controls (Rebuttal Fig. 1c-e). Together, our 
findings demonstrate that: (i) BAFF-R-/-6 and TACI-/-5 mice are protected from HFD-driven 
weight; and (ii) TACI-/- mice are protected from glucose dysmetabolism5 are in agreement 
with the published reports. Conversely to our data, existing evidence suggests that BAFF-
R-/- mice are protected from glucose dysmetabolism but exhibit enhanced NAFLD 
pathogenesis6. If the editors and the reviewers find it necessary, we would be happy to 
include our novel data and/or discussion of BAFF-R-/-, TACI-/-, BCMA-/- mice into the 
revised manuscript.  
 
To our knowledge our data describing the role of BCMA in HFD-driven obesity represents 
the first depiction. Per our understanding, the lack of available BAFF-R, TACI, BCMA 

conditional knockout mice precludes investigation of cell-specific roles for these 
receptors. These deficiencies and need for future investigations on this topic are fully 
acknowledged and are added to our discussion in the revised manuscript. Given the large 
data sets and complexity of our findings, with the editor’s and reviewers permission, the 
expanded data on the phenotype of BAFF-R-/-, TACI-/-, BCMA-/- mice in obesity will be 
omitted from the current manuscript and incorporated into a subsequent manuscript. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rebuttal Figure 1. BAFF-R-/-, TACI-/-, BCMA-/- mice are protected from HFD-driven weight gain. 
BAFF-R-/-, TACI-/-, BCMA-/- and WT mice were placed on HFD for 24 weeks. (a) Mean weight gain. (b) 
Systemic BAFF levels in indicated lean mice. (c) GTT at Week 18 on a HFD. (d) AUC of GTT (e) ALT at 
time of harvest. Representative of 3 independent experiments, n = 3-6/condition. For bar and line graphs 
data represents mean +/- SEM. (a-b, d-e) Unpaired two-tailed Student’s t-test, (c) Area under the curve. 
*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 
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Combined with our other findings, in this report we have identified 7 different mouse lines 
(RP105-/-, μMT, BAFF-Tg, APRIL-/-, BAFF-R-/-, TACI-/-, BCMA-/-) that are protected from 
HFD-driven weight gain, with a unifying thread of increased circulating BAFF levels.  
 
Fig 3 : same comment about missing controls for recombinant BAFF 
 
As above, we apologize for the oversight of the lack of appropriate controls and exclusion 
of potential endotoxin contamination in our BAFF stimulation studies and have provided 
our response to the reviewer’s comment above.  
  
Fig 4g : data suggest that the effect is mediated via TACI and/or BCMA , yet BCMA-/- 
and TACI-/- mice were not tested with the diet.  
 
As highlighted in our response above, our data shows that mice with lack of a single 
receptor (BAFF-R-/-, TACI-/-, BCMA-/-), regardless of which, are all protected from HFD-
driven weight gain (Rebuttal Fig. 1a). These mice also exhibit increased systemic levels 
of BAFF (Rebuttal Fig. 1b). We would be happy to include our data of BAFF-R-/-, TACI-/-
, BCMA-/- mice into the manuscript if the reviewer and/or editor see it necessary. 
 
Stimulating AT with a single agent ex-vivo is rather meaningless as in vivo AT are 
stimulated by multiple factors simultaneously and AT is in contact with immune cells which 
stimulates additional biology. 
 
We appreciate the reviewer’s comment and fully agree that the physiological milieu of 
adipose tissue (AT) is highly dynamic and involves multiple mediators (e.g. insulin, 
norepinephrine) and diverse cell types (e.g. immune cells) capable of impacting and 
modifying adipocyte biology. Thus, we would like to clarify that our intent was not to define 
BAFF as the “dominant” modulator of adipocyte biology. Rather, our novel observations 
simply highlight that BAFF is “an inflammatory mediator” with the capacity to skew 
adipocyte biology. To reductively focus our studies on understanding the “novel” abilities 
of BAFF axis, we chose to employ the stimulation with a single reagent in a similar fashion 
to other reductionist approaches.13,19,20 However, to show our utmost intent to improve 
our manuscript, in light of reviewer 1 and reviewer 2 suggestions (see below), we have 
generated novel data that suggest that: (i) Norepinephrine (NE) induces a 2 fold increase 
in white adipocyte free glycerol release as compared to BAFF (Fig. 2c) and (ii) BAFF 
does not synergize with NE to further augment white adipocyte free glycerol release (Fig. 
2c). In addition, we have acknowledged the limitations of our reductive findings in a 
context of highly dynamic and intricate settings impacting adipocyte biology by improving 
the discussion section of the revised manuscript. 
 
We also agree that undoubtedly BAFF impacts multiple immune cell effector capacity 
(e.g. Macrophages, B cells, T cells). This interplay between immune cells and AT would 
likely contribute to overall AT biology and function. However, the complexity of studies 
required to carefully dissect these mechanisms apart, and to our knowledge the lack of a 
well-established co-culturing system between primary adipocytes and immune cells, 
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would represent significant hurdles. Completion of these studies, within the context of 
HFD feeding, and careful analysis needed of the distinct contribution of immune cells and 
adipocytes is a significant amount of work in addition to our current findings. Addition of 
such findings to our existing manuscript may not augment our central message, which 
represents a first depiction of a highly intricate and complex interplay between the 
BAFF/APRIL axis and adipocyte biology. We fully agree that interrogation of immune cells 
and their impact on adipocyte biology represent key future studies that will expand the 
gaps in our knowledge of the BAFF/APRIL axis regulation of weight gain. We have 
expanded our discussion to include the potential relevance of immune cells within the AT. 
 
Finally, the authors do not reconcile their data with published data contradicting these 
results. 
 
We appreciate reviewer’s comments. We apologize for this oversight and did not mean 
to be ambiguous. Discussion of how published studies blend with our presented findings 
are now highlighted in the discussion section of our manuscript. These discussion points 
include: 
 
• The primary conclusions of existing studies are centered around the impact of BAFF 

on the pathogenesis of downstream metabolic sequelae of obesity including glucose 
dysmetabolism and non-alcoholic fatty liver disease (NAFLD). Our study highlights an 
underappreciated role for BAFF/APRIL axis in HFD-driven weight gain.  

• Published studies harnessing BAFF-/- mice reveals that lack of BAFF increases body 
weight in both male and female mice2, findings in direct support of our data 
(Supplementary Fig. 9a).  

• Although gender-specific difference may exist in BAFF modulation of glucose 
dysmetabolism, female mice used in the published study demonstrate only a 1 g 
weight gain on HFD, which is often not-associated with obesity. This limitation makes 
it hard to draw robust conclusions on gender-specific mechanisms that may underlie 
BAFF’s effects on body weight. Future studies exploiting thermoneutral housing to 
unlock robust obesity in female mice to interrogate potential gender specific 
differences of the BAFF/APRIL axis would be fully warranted. These points will be 
added to the discussion within the manuscript. 

• Here we have expanded our understanding of the novel role for the BAFF ortholog 
APRIL in the context of DIO. 
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Reviewer #2 (Remarks to the Author): 
 
We would like to begin by expressing our gratitude for the reviewer’s insightful remarks 
and constructive feedback. Our point-by-point responses to his/her comments are below.  
 
General assessment 
 
The manuscript by Chan et al. is a timely study reporting the identification of novel actors 
to the growing bulk of molecules mediating the cross-talk between immune-related 
pathways and adiposity. The findings contribute to the growing body of evidence of the 
complex role of inflammation-related pathways in obesity. 
  
The main problem with the manuscript is the too limited placement of the research 
undertaken, parameters chosen to be analyzed and corresponding discussion in the 
context of the current awareness of the beige/white plasticity as essential for the control 
of energy expenditure, specially in rodent models. Whereas the study of BAT and brown 
adipocytes is essentially correct (despite some specific points , see below), the study of 
WAT and white adipocytes is insufficiently addressed. In the context of the current study, 
differential characterization of visceral (e.g. eWAT) versus subcutaneous (e.g. iWAT) in 
the distinct models should be shown and, for example, the extent of iWAT browning 
specifically addressed. All studies in vitro using white adipocytes appear to have been 
done in cells obtained from iWAT, which is of interest but a rather specific approach that 
should be analysed and discussed as representative of subcutaneous adipocyte (most 
beige prone) behavior in contrast with the potential behavior of adipocytes from eWAT. 
The combination and common discussion of data obtained from iWAT-derived adipocytes 
with data obtained in eWAT "in vivo" (as done, for example, in page 8, Fig 2, referring to 
"white adipose tissue"), is not correct in light of the current awareness of distinct browning 
(energy expenditure-related) and features of subcutaneous and visceral WAT (as well as 
distinct immunology pathways-related environment). 
 
Overall, the manuscript needs to be improved by: - expanding the characterization of 
phenotype of the mouse models to differential assessment of visceral and subcutaneous 
white adipose tissue, and the same with the in vitro studies using primary cultures of 
adipocytes from visceral versus subcutaneous depots. - expanding the read-outs for 
metabolism in mice and cells to improve the soundness of some of the characterized 
pathways (see below). 
 
We fully agree that differential assessment of visceral and subcutaneous WAT across our 
mouse models would provide additional insights. We apologize for this lack of oversight 
and have now included data of the distribution of iWAT, eWAT, pWAT (as applicable), 
BAT and Liver across all of our mouse models into the manuscript.  
 
We also appreciate the reviewer’s comments regarding characterization of adipocytes 
from visceral versus subcutaneous depots. As it is well-established that functional 
diversity exists between visceral and subcutaneous AT, and that visceral AT is a 
predominant contributor to metabolic derangements, we agree that elucidation of how 
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BAFF impacts both compartments of WAT would provide additional insights into this axis. 
Due to technical challenges in culturing primary adipocytes from visceral fat pads, in our 
lab, the labs of our collaborators, and within the field, our “in vitro” studies were performed 
on adipocytes generated from the subcutaneous AT. In our hands, SVF derived from 
visceral (epididymal) WAT yield reduced differentiation into adipocytes (~15-20% 
differentiation; DNS) as compared to SVF derived from subcutaneous (inguinal) WAT 
(~100% differentiation). Congruently, these visceral AT derived “primary adipocytes” 
exhibit significantly reduced norepinephrine-induced free glycerol release compared to 
subcutaneous WAT-derived adipocytes (Rebuttal Fig. 2), data consistent with poor 
differentiation into adipocytes. 

 
Lastly, it's a pity that the 
characterization of the double-KO 
mice, expected to bypass 
redundancy processes and highly 
relevant to the conclusions was 
practically limited to body weight 
assessment (Fig 5I). 
 
We agree with the reviewer and 
apologize for the omission of the 
data in question. We have now 
generated the requested data 
(Rebuttal Fig. 3). As previously 
described, lack of both BAFF and 
APRIL unveils robust HFD-weight 
gain (Fig. 5k, Rebuttal Fig. 3a). 
As anticipated BAFF-/-/APRIL-/- 

mice fed HFD exhibit: (i) increased amounts of subcutaneous (iWAT) and visceral (eWAT, 
pWAT) AT (Rebuttal Fig. 3b); (ii) decreased spleen size (Rebuttal Fig. 3b); (iii) 
protection from glucose dysmetabolism (Rebuttal Fig. 3c-e); and (iv) similar degree of 
hepatocellular damage as determined by ALT (Rebuttal Fig. 3f). These findings suggest 
that while BAFF/APRIL axis modifies HFD-driven weight gain, these mediators may 
modify the proinflammatory milieu in established obesity and promote glucose 
dysmetabolism in this setting. Notably, mice with single deletion of BAFF-/- mice and 
APRIL-/- mice similarly exhibit protection from obesity-driven glucose dysmetabolism. 
Hence, both BAFF and APRIL likely work in concert to impact weight gain and 
pathogenesis of obesity-associated sequelae. Future, detailed mechanistic investigation 
into the segregation of effects of the BAFF/APRIL axis on weight gain versus glucose 
metabolism would be fully warranted. Given the large data sets and complexity of our 
findings, with the editor’s and reviewers permission, the expanded data on the phenotype 
of BAFF-/-/APRIL-/- mice in obesity will be incorporated into a subsequent manuscript. 
However, given our utmost desire to publish this current manuscript, if the editors and the 
reviewers find it necessary, we would be happy to include our additional data of BAFF-/-

/APRIL-/- mice into the revised manuscript.  
 

Rebuttal Figure 2. Visceral WAT-derived adipocytes 
minimally release free glycerol. Primary adipocytes from 
WT mice derived from subcutaneous or visceral WAT and 
treated with saline (NS) or norepinephrine (NE; 1µM). 
Quantified free glycerol by colorimetric assay in supernatant 
of (a) subcutaneous-derived adipocytes and (b) visceral-
derived adipocytes. A single experiment, n = 2/condition. For 
bar graphs data represents mean +/- SEM. 
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Specific points: 
 
- The gross phenotype of rodent models should be expanded, and in such an "adiposity-
oriented" study, gross data such as the mass (weight) of iWAT, eWAT BAT as well as 

Rebuttal Figure 3. BAFF/APRIL axis uncouples HFD-driven weight gain from glucose 
dysmetabolism. BAFF-/-/APRIL-/- or WT mice were placed on HFD for 20 weeks. (a) Weight gain. (b) 
Tissue weights at time of harvest. (c) Fasting glucose at time of harvest. (d) GTT at 14 weeks on HFD. 
(e) AUC of GTT. (f) Systemic ALT at time of harvest. A single experiment n = 3-4/condition. (a-f) For bar 
graphs and line graphs data represents a mean +/- SEM. (a, d) Area under the curve. *p < 0.05, **** p < 
0.0001. (b-c, e-f) Unpaired two-tailed Student’s t-test. *p < 0.05. 
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liver should be provided. These data should shown in the distinct rodent models used in 
a systematic manner, in the current version this is shown only at some sections. 
 
As per our response above, we fully agree that distribution of tissues would provide 
additional insights. We have revised our manuscript to now include data on the 
distribution of iWAT, eWAT, pWAT (as applicable), BAT and liver weight across all of our 
mouse models (Supplementary Fig. 1a; Supplementary Fig. 3a; Supplementary Fig. 
4; Supplementary Fig. 9b; Fig. 5c).  
 
- The metabolic characterization of models showing GTT should be complemented with 
ITTs (the test is described in Methods, but this reviewer couldn't find data obtained on it) 
and insulin levels systematically (it is shown in Fig 5, in the APRIL-/- model, but not 
others), basically in order to rule out primary pancreas-based insulin secretion changes 
originating GTT changes in the mouse models.  
 
We fully agree with the reviewer’s comments and apologize for this oversight. Our 
overarching hypothesis is that the BAFF/APRIL axis modifies obesogenic-diet driven 
weight gain. As total body weight is directly tied to glucose dysmetabolism, including 
insulin sensitivity and insulin levels, we anticipate that our multiple mouse models 
protected from DIO and associated with increased BAFF would exhibit lower systemic 
insulin levels or insulin tolerance. Our newly generated data indicates that (a) RP105-/- 

(Supplementary Fig. 1b) and APRIL-/- (Fig. 5i) mice exhibit significantly lower systemic 
fasting insulin compared to WT controls; (b) HFD-fed RP105-/- and µMT mice have 
dampened insulin tolerance in an ITT compared to WT mice (Rebuttal Fig. 4). We 
completely concur that future, in-depth, interrogation of how the BAFF/APRIL axis 
impacts glucose metabolism including pancreas-mediated role(s) in insulin signaling, 
glucose transport, lipidomics/metabolomics would be of significant interest. We have 
included an expanded discussion of these topics into our manuscript. 
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- Overall in the manuscript, the way of showing AUC data (e.g. in GTT data and other) is 
somewhat confusing when statistical differences are marked at the top (Fig 3e) at the end 
of the curves. Showing the histograms resulting from AUC calculations would help. 
 
We agree with the reviewer’s comment and apologize for the ambiguity. We have 
included histograms resulting from AUC calculations for relevant observations (e.g. GTT) 
into the revised manuscript. 
 
- The use of PNPLA2 and LIPE mRNAs as indicative data of lipolysis in adipose tissue, 
and complementary to glycerol release in cells, is not fully appropriate. It is well known 
that the major molecular drivers and, therefore, mediators of lipolysis intensity, are 

Rebuttal Figure 4. RP105-/- and µMT mice are protected from diet-induced glucose dysmetabolism. 
(a-b) RP105-/- and WT mice were placed on HFD. (a) Insulin tolerance test (ITT) at 16 weeks. (b) Area 
under the curve. (c-d) µMT and WT mice were placed on HFD. (c) Insulin tolerance test (ITT) at 14 weeks. 
(d) Area under the curve. (a-b) Representative of 3 independent experiments, n = 6-10/condition. (c-d). 
Representative of 3 independent experiments, n = 5-6/condition For bar graphs and line graphs data 
represents a mean +/- SEM. (a,c) Area under the curve analysis. (b,d) Unpaired two-tailed Student’s t-test. 
**p < 0.01, ***p < 0.001. 
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phosphorylation events on HLS, ATGL, and other rather than changes in transcript levels. 
Some of these parameters would be needed to strengthen the conclusions on lipolysis 
activity in the distinct experimental models, given the importance of this pathway in the 
manuscript. It is also worth mentioning that, in the current literature, assessment of 
lipolysis rates in vitro is often performed not only in basal but also under adrenergically-
stimulated (isoproterenol, norepinephrine,...) conditions. 
 
We thank the reviewer for this suggestion. We acknowledge that addition of 
phosphorylation events in support of our existing data (e.g. HSL [aka LIPE]) would further 
support our conclusions. Our newly generated data indicates that treatment of adipocytes 
with rBAFF (Fig. 2f) or rAPRIL (Fig. 4g) also increases p-HSL protein levels, which may 
represent one pathway used to modify lipolysis in our system. 
 
We also appreciate the reviewer’s suggestions on assessment of lipolysis rates and fully 
agree that the physiological milieu of AT is highly dynamic including multiple mediators 
(e.g. insulin, norepinephrine) capable of impacting and modifying adipocyte biology. Per 
response to reviewer 1 above, we would like to clarify that our intent was not to define 
BAFF as the “dominant” modulator of adipocyte biology. Rather, our novel observations 
simply highlight that BAFF is “an inflammatory mediator” with the capacity to skew 
adipocyte biology. Thus, to reductively focus our studies on understanding the “novel” 
abilities of BAFF axis, we have chosen to employ the stimulation with a single reagent. 
However, to demonstrate our utmost intent to improve our manuscript, we have generated 
novel data that suggest that: (i) Norepinephrine (NE) induces a 2 fold increase in white 
adipocyte free glycerol release as compared to BAFF; and (ii) BAFF does not synergize 
with NE to further augment white adipocyte free glycerol release. We have also 
acknowledged the limitations of our reductive findings in a context of highly dynamic and 
intricate settings impacting adipocyte biology and expanded discussion section of our 
revised manuscript. 
 
- Page 9, line 193: "enhanced respiration" is written whereas the corresponding Fig shows 
"GDP-inhibitable" respiration, which is a totally different parameters and should be 
described as such (and interpreted as something like "UCP1-dependent respiration", or 
similar).  
 
We concur with the reviewer’s comment and thank him/her for their suggestion. We have 
modified the text within the manuscript to clarify this result.  
 
- Page 9, line 198 on. "BAT and thermogenic parameters" is not w¡hat is shown in Suppl 
Fig 6a; there is no BAT data there (neither thermogenesis, in strict terms) and only whole 
body respiratory parameters potentially attributable to plenty of phenomena, are shown. 
 
We apologize for the lack in clarity of our message. We have corrected this in the text as 
per the reviewer’s suggestion. 
 
- The human data are interesting and of value. However, further information ,easily 
available in this type of cohorts, would strengthen a lot the value of the data. Sex of 
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patients is indispensable. Insulin and the corresponding HOMA-IR levels would be of 
value. A number of these patients with severe obesity often show diabetes. Is this the 
case? Is the cohort homogeneous for diabetes condition? Moreover, does this cohort 
correspond to (almost)-pediatric population?: Mean age in Suppl. Table 1 is indicated to 
be 16.64 year-old,...Moreover, despite data on controls are shown, features of these 
control individuals is lacking.  
 
We greatly appreciate the reviewer’s thoughtful comment and insight. We agree that 
inclusion of additional description of our human cohorts would help better describe our 
findings. We would also like to highlight that our observations stem from a pediatric cohort 
which provides a keen opportunity to examine the development/pathogenesis of weight 
from a young age. While our cohort primarily consists of obese people with significant 
insulin resistance (Mean fasting insulin 36.57 IU/ml, Mean HOMA-IR 9.7), most of our 
cohort does not exhibit Type 2 diabetes (Mean fasting glucose 85.38 mg/dL, Mean HbA1c 
5.74%) (Rebuttal Table 1). Whether BAFF and/or APRIL may play a role in the 
uncoupling of weight gain from diabetes in severely obese people would yield highly 
valuable insight. Although of significant interest such studies in human cohorts are well 
beyond the purview of current manuscript. However, as there is significant interest in this 
area, and possible clinical relevance, we have included additional discussion of these 
points into the revised manuscript.  
 
We also apologize for our oversight and have now included cohort characteristics of our 
lean controls into our manuscript (Supplementary Table 2). Our lean cohort is slightly 
older (Mean age 19.40) compared to our obese cohort (Mean 16.64), do not exhibit 
obesity (Mean BMI 22.69) nor glucose dysmetabolism (Mean HbA1c 4.85). Given our 
limited number of lean controls, future expanded and in-depth comparison of lean vs. 
persons with severe obesity may yield additional insights into the impact of the 
BAFF/APRIL axis in obesity development. 
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Minor points 
 
Line 191,: possibly stating "thermogenin" as a name for UCP1 is not required, despite the 
use of that name years ago; it is nowadays practically in disuse. 
 
We thank the reviewer for their feedback and have edited the manuscript as suggested. 
 
State the age of mice used for primary cultures of white adipocytes. For brown adipocytes, 
"neonates" are stated,...age differences of mice being sorice of brown versus white 
adipocytes should be shown as potential source of variability in the discussion of brown-
versus-white adipocyte cell comparisons in in vitro experiments. 
 
We thank the reviewer for their suggestion and apologize for the ambiguity and omission 
of the age of mice used for primary cultures of white adipocytes. Mice aged 6-10 weeks 
old were utilized for isolation of primary white adipocytes. These details are now added 
into the materials and methods section.  

Rebuttal Table 1. Cohort Characteristics. 
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Although aging plays a well-appreciated role in AT homeostasis and biology, our current 
study is not focused on the interplay between the BAFF/APRIL axis, weight gain, and 
aging. However, in light of the reviewer’s constructive feedback, the potential role of aging 
and its impact on our proposed model has been added into the discussion of the 
manuscript.  
 
In Figure panels showing mRNA levels (e.g. Fig 3c,Fig 4h, and so on) do state explicitly 
that this is "mRNA levels", stating "expression" is too imprecise.  
 
We apologize for the ambiguity. The manuscript has been edited as suggested.  
 
Line 254.: replace "severely obese patients" by "patients with severe obesity" to conform 
mot current ethic standards to refer to patients with obesity. 
 
We thank the reviewer for this instructive comment. The text has been modified as per 
reviewer’s suggestion. 
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Reviewer comments, second round –  

 

Reviewer #2 (Remarks to the Author): 

 

This is the report to the revised version of the manuscript "A BAFF/APRIL axis regulates 

obesogenic-diet driven weight gain" by Chan et al. 

 

The main points raised in the previous reviewing of the manuscript were: 

 

- The necessity to characterize not only indications of thermogenic activation of BAT but also the 

extent of browning of WAT "in vivo"in the mouse models of intervention used. 

Despite the general comments in the first paragraph of Rebuttal message, this reviewer is unable 

to find any significant further contribution after this request in any of the multiple animal models 

used  (e.g. microscopy to assess extent of browning of iWAT, gene expression of 

thermogenic/beige markers in iWAT, UCP1 protein levels,....). that allow to check this key process 

in this experimental context. The data in WAT remain restricted to some parameters related to 

lipolysis. In the context of the current state-of-the-art of knowledge of the relationship between 

adipose tissue plasticity and energy expenditure in rodent models and the data obtained of altered 

energy expenditure, the lack of data on WAT browning throughout the manuscript remains a 

substantial weakness. Moreover, that makes that some general statements should be amended 

(e.g. in heading at line 203, " in BAT" should be added). 

- The necessity to enhance the distinctions between findings in iWAT and eWAT given the distinct 

and often opposite biology of these depots in relation to the inflammation/adiposity relationships. 

The authors explain the lack of differentiation capacity of precursors from eWAT relative to iWAT, 

which appears reasonable for focusing their research in vitro to the behavior of 

subcutaneous white adipocytes. However, across the manuscript this specificity is largely ignored 

and many sentences in Results and Discussion quote "in white adipocytes" in a manner that may 

lead to the reader to a not totally correct perception. The manuscript should be revised to add at 

key points "subcutaneous" to provide a correct description of the actual findings. 

- The necessity to expand the characterization of the effects of the double BAFF/APRIL KO. 

The authors introduced as relevant the model of double BAFF/APRIL as part of their report in the 

original manuscript and the mere provision of weight data for the model was found insufficient by 

this reviewer.  The data in Rebuttal Fig and the accompanying reasoning accomplish to a 

reasonable extent the requested missing data and should be added to the manuscript. This 

reviewer does not understand the request not to introduce the data in the rebuttals Fig 3 provided, 

as this is key not to keep the description of a rodent model in the manuscript practically with only 

body weight data provided. 

- Necessity to clarify and complement human data. 

In this section the main problems remaining are the limited quality of the cohorts studies and the 

overstatments from the data obtained that are quoted, for example, in the heading at line 276. 

The cohort of patients studied is practically pediatric and highly sex-biased ( 4 male, 26 female, 

according to the Table as provided in the Rebuttal letter, this sex distribution data are missing in 

the Supplementary Table  in the manuscript and should be added); the control cohort of heathy 

individuals used for comparison is very limited in number (10 according to Supplementary Table, 

but only 4 (!) according to the Fig 6; mean age is not dramatically different but it is highly 

significantly different between both cohorts , sex distribution is not provided in the control 

cohort,...The rationale for exploring the role of BAFF and APRIL using human adipocytes from 

severely obese  patients and not regular human adipocytes is unclear. This reviewer understands 

that the human data at the end of the manuscript  are complementary to the bulk of the studies 

reported previously in mouse models. However, a standard of quality of cohorts for comparisons is 

required before reaching conclusions in humans, and  several of the characteristics of the cohorts 

mentioned above do not appear to provide these standards of quality. If these data are to be 

added to the manuscript, the description of results should be rewritten stressing that these are 

very preliminary data, make explicit the limitations and avoid general overstatements as , for 

example, in heading 276. 

 

 



Reviewer #3 (Remarks to the Author): 

 

Comments on the Rebuttal to Reviewer 1 

If one simply distills this complex paper into the tenant that increased BAFF protects from HFD 

weight gain and loss of BAFF has the opposite effect, the authors are correct in saying that 

multiple studies have shown that loss of BAFF leads to increased weight gain and hence consistent 

with the thrust of this work. The newly included data in supp figure 9 showing increased weight 

gain in the BAFF-/- mouse is a bit mysterious as the starting weights of WT and BAFF-/- are 

different yet the slopes of the weight gain are roughly parallel and how are these data different 

from those in fig 4a- i.e. what is the actual conclusion? I find all the published studies with BAFF-/- 

mice show a rather marginal effect. Now the protection seen with deletion of the BAFF/ARPIL 

receptor TACI or BCMA is seriously inconsistent with the above premise yet consistent with a prior 

study (ref 40 in the manuscript). Authors seem to imply that loss of the receptor increases BAFF 

levels and hence the protection? Yet these elevations are tiny (~2-3x) compared to the elevation 

in uMT and BAFF-Tg (10-100x) and begs the question is this small change really capable of 

reducing the weight gain. I find this topic very complicated and a central picture does not clearly 

emerge from the paper. 

 

Novelty was challenged given the multiple publications on this topic and the authors point to the 

inclusion of the APRIL side of problem which was unexplored in the prior BAFF-/- studies as the 

novel element. While this point is true it is not especially surprising given the large level of 

redundancy of the two ligands and to actually dissect the problem properly, one needs to explore 

the receptor side of BAFF/APRIL axis. While they have some data, they stated that they want to 

retain these data for another paper given the size of the data set. I think some data are needed to 

resolve the conflicting aspects of the ligand vs receptor KO data. 

 

Regarding the issue of mucosal microbiome changes in the various genetically modified mouse 

lines, the authors present data for their keystone observation on the RP105-/- mice showing little 

gross modulation of the microbiome. While a careful dissection of this issue is outside the scope of 

this paper, it is in my view a weakness in their conclusion that BAFF levels in vivo are directly 

affecting the status of the adipose tissue as opposed to indirect effects. The direct effects of BAFF 

on cultured adipose tissue may not be underlying the in vivo situation, e.g. changes in RNA levels 

shown in fig 2e are very small. Again, while outside the scope of this paper, there could be major 

changes in the gut status perhaps not reflected in microbial distributions. For example, BAFF-Tg 

mice have massive increases in IgA and the loss of containment of commensal Ig reactivity and 

plasma cells within the mucosal compartment (McCarthy JCI 2011). The excessive BAFF levels in 

BAFF-Tg leads to highly oligomerized BAFF that can mimic APRIL and therefore one would expect 

TACI and/or BCMA to be the critical receptor (as they observe), if indeed there is a potential gut 

component to this axis. A provocative and perhaps related finding is that BAFF-Tg mice were 

totally protected from EAE and a suppressive effect of plasma cells was proposed as the 

mechanism (Rojas 2019 Cell). 

 

Other than the issue of novelty for a high level journal and the conflicting receptor KO issues, the 

authors have rebutted the remaining points effectively. 

 

Sources of the KO and Tg mice should be noted in the methods. 
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Reviewer comments, third round –  

 

Reviewer #2 (Remarks to the Author): 

 

In relation to the revised manuscript by Divanovic and collaborators, the authors have advanced 

significantly in fulfilling the points raised in the previous reviewing report. Explicit statements on 

subcutaneous adipose tissue, limitations of the human studies and inclusion of data in Fig 6 are 

appropriate modifications. 

My only remaining point is in relation to providing the data on the extent of WAT browning. The 

way the data are shown as heat-map in Supplemental Fig 9 does not appear to be the most 

appropriate and may raise some doubts to readers about the negative statements of WAT 

browning in some mouse models, to the view of this reviewer. The legend states "Representative 

of 3 independent experiments, n= 4/condition. For heat maps, data represents mean. Unpaired 

two-tailed". Under these conditions, expression of the means and SD/SEM bars instead of heat 

map would be desirable, as in most of the manuscript Figs. There are plenty of experiments with N 

= 4 in the manuscript shown as conventional means + SEM in the paper, so it may be better to do 

the same. My advise would be to modify the presentation of data to improve clarity. 

 

 

 

 

Reviewer #4 (Remarks to the Author): 

 

This is a revised version of a well-written, novel and elegantly presented manuscript that dissects 

the impact of two structurally and functionally similar immune mediators called BAFF and APRIL on 

metabolism, including gain weight and adipose tissue function. I feel that authors adequately 

addressed the main Reviewers’ concerns. I only have a minor comment. 

 

Discussion, page 17: “Further, BAFF-Tg mice exhibit enhanced IgA levels and loss of plasma cells 

in the mucosal compartment of the gut”. I would encourage authors to revisit this statement, as 

the enhanced gut IgA secretion in BAFF-Tg mice should result from an expansion (not loss) and/or 

increased antibody secretion of IgA+ plasma cells in the intestinal lamina propria (LP). I would also 

change ref. 66, which does not specifically deal with plasma cells from the intestinal LP of BAFF-Tg 

mice. 

 



Reviewer #2 (Remarks to the Author): 
 
We would like to start by thanking the Reviewer for his/her insightful and constructive 
feedback. Our point-by-point responses to reviewer’s comments are below. 
 
In relation to the revised manuscript by Divanovic and collaborators, the authors have 
advanced significantly in fulfilling the points raised in the previous reviewing report. 
Explicit statements on subcutaneous adipose tissue, limitations of the human studies 
and inclusion of data in Fig 6 are appropriate modifications. 
 
My only remaining point is in relation to providing the data on the extent of WAT 
browning. The way the data are shown as heat-map in Supplemental Fig 9 does not 
appear to be the most appropriate and may raise some doubts to readers about the 
negative statements of WAT browning in some mouse models, to the view of this 
reviewer. The legend states "Representative of 3 independent experiments, n= 
4/condition. For heat maps, data represents mean. Unpaired two-tailed". Under these 
conditions, expression of the means and SD/SEM bars instead of heat map would be 
desirable, as in most of the manuscript Figs. There are plenty of experiments with N = 4 
in the manuscript shown as conventional means + SEM in the paper, so it may be better 
to do the same. My advise would be to modify the presentation of data to improve 
clarity. 
 
We appreciate the reviewer’s thoughtful comment and are happy we have advanced 
significantly previous points raised. We concur that data presented as heat maps in 
Supplementary Figure 9 and Supplementary Figure 16 may lead to some ambiguity and 
apologize for this oversight. We have modified the presentation of this data to a 
conventional bar graph displaying replicate data points to enhance reader clarity 
(Supplementary Figure 9 and now Supplementary Figure 16f-j).  
 

 

 

 

 

 

 

 

 

 

 
  



Reviewer #4 (Remarks to the Author): 

 
We would like to express our appreciation for the reviewer’s thoughtful remarks. Our 
point-by-point responses to reviewer’s comments are below. 
 
This is a revised version of a well-written, novel and elegantly presented manuscript that 
dissects the impact of two structurally and functionally similar immune mediators called 
BAFF and APRIL on metabolism, including gain weight and adipose tissue function. I 
feel that authors adequately addressed the main Reviewers’ concerns. I only have a 
minor comment. 
 
Discussion, page 17: “Further, BAFF-Tg mice exhibit enhanced IgA levels and loss of 
plasma cells in the mucosal compartment of the gut”. I would encourage authors to 
revisit this statement, as the enhanced gut IgA secretion in BAFF-Tg mice should result 
from an expansion (not loss) and/or increased antibody secretion of IgA+ plasma cells 
in the intestinal lamina propria (LP). I would also change ref. 66, which does not 
specifically deal with plasma cells from the intestinal LP of BAFF-Tg mice. 
 
We thank the reviewer for his/her comments and are glad that he/she feels that main 
Reviewers’ concerns have been adequately addressed. We also thank the reviewer for 
pointing out the discrepancy of our discussion point on the relationship between IgA levels 
in BAFF-Tg mice and apologize for the confusion and misstatement. As referenced, 
McCarthy et. al previously demonstrated that BAFF-Tg mice exhibit increased systemic 
levels of IgA. Further this augmentation of serum IgA was found to be dependent on 
commensal flora in BAFF-Tg mice. We entirely agree that this is likely mediated by a 
local, gut mucosal, expansion in either plasma cells or memory B cells. Whether and how 
systemic IgA, in the setting of the BAFF axis, affects intestinal homeostasis and 
consequently contributes to obesity and weight gain remains undefined. We have 
modified our discussion to more accurately convey this message.  


