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29th Sep 20201st Editorial Decision

29th Sep 2020 

Dear Prof. Singh, 

Thank you for the submission of your manuscript  to EMBO Molecular Medicine. We have now
received feedback from the three referees whom we asked to evaluate your manuscript . As you will
see from the reports below, the referees acknowledge the potent ial interest  of the study. However,
they also raise a series of concerns about your work, which should be convincingly addressed in a
major revision of the present manuscript . 

Without repeat ing all the points raised in the reviews below, some of the most substant ial issues
are the following: 

- Referees raised a number of serious issues with regard to the adequacy of the cellular models 
and the mouse model.
- Referees #1 and #3 ment ioned the lack of evidence support ing Vs internalizat ion. 

During our pre-decision cross-comment ing process (in which the referees are given the chance to
make addit ional comments, including on each other's reports), referee #1 suggested a set of
essent ial experiments that should be performed to address the referee concerns and to make the
study more conclusive. 

"I understand that a number of concerns have been ident ified by the three referees, and that a lot
of work should be done before grant ing a publicat ion in EMBO Mol Med. The major comments of the
referees are in part  overlapping in that at  least  two of them have ident ified some specific points
that the authors should address. I would focus on some fundamental experiments to be suggested
to the authors in order to start  addressing at  least  the crit icisms that have been raised more than
once in the Referees' reports. In this regard, I would suggest that  the authors follow a hyerarchical
pathway to solve the problems residing in their manuscript . By following this pathway, the authors
should gradually become aware of the suitability of their paper to the Journal and may interrupt the
process as soon as they realize that the pathway gets interrupted. 

1) The authors should prove, in a model of HIV latency in CD4+ cells derived from ART-treated
people living with HIV/AIDS whether preincubat ion with Vs may decrease a react ivatable viral
reservoir, i.e., they could incubate cells with the Vs for 48-72 h in the presence of ART and then try
to react ivate the reservoir using well established methods such as PHA or ionomycin or
ant iCD3/CD28 ant ibodies. This experiment would address the comments of Referee 1 (poor survival
of HIV-infected cells?), Referee 2 (unsuitability of the HIV latency models) and Referee 3 (poor
genet ic variability of the virus adopted in the experiments).
2) The authors should prove the cell associat ion of Vs (this would address the comments of both
Referee 1 and 3).
3) The authors should show whether Vs increase suscept ibility of Vs to cell death of HIV infected
cells. This should address the comments of both Referee 1 (decoupling of ant ioxidant defense
mechanisms) and Referee 2 (advantage over ART).
4) The authors should use this newly generated evidence to eliminate the part  in the animal
model/tuberculosis, which has convinced none of the Referees.



5) The authors should repeat their experiments using a primary cell derived macrophage model for
HIV replicat ion/latency. This would address the comments of Referees 2 and 3.
6) The authors should then try to address all the other points raised by the single referees, which,
at  this point , would be minor."

Referees #2 and #3 indicated explicit ly that  they concur these comments and the to-do list
proposed by Referee #1. Referee #2 added "the proposed plan of act ion is feasible and at  the same
time it  will allow both authors and reviewers to evaluate the progress of the revision. In case the
authors cannot answer these points, they should evaluate a possibility of submit t ing (or
transferring) their manuscript  to a different journal. " 

After discussing with the editorial team, we agree that the list  of experiments suggested by referee
#1 are required for further considerat ion of the manuscript  at  EMBO Molecular Medicine. 

Regarding the point  #5, we would encourage you to repeat the experiments using macrophages as
suggested by Referees #1 and #3. However, this is not mandatory for acceptance. In any case, the
potent ial limitat ions in this regard should be discussed. 

Overall it  is clear that  publicat ion of the manuscript  cannot be considered at  this stage. I also note
that addressing the referees' concerns in full will be necessary for further considering the
manuscript  in our journal and this appears to require a lot  of addit ional work and experimentat ion. I
am unsure whether you will be able or willing to address those and return a revised manuscript
within the three months deadline. On the other hand, given the potent ial interest  of the findings, I
would be willing to consider a revised manuscript  with the understanding that the referee concerns
must be fully addressed and that acceptance of the manuscript  would entail a second round of
review. I should remind you that it  is EMBO Molecular Medicine policy to allow a single round of
revision only and that, therefore, acceptance or reject ion of the manuscript  will depend on the
completeness of your responses included in the next, final version of the manuscript . For this
reason, and to save you from any frustrat ions in the end I would strongly advise against  returning
an incomplete revision and would also understand your decision if you choose to rather seek rapid
publicat ion elsewhere at  this stage. 

Should you decide to embark in such a revision, revised manuscripts should be submit ted within
three months of a request for revision; they will otherwise be treated as new submissions, except
under except ional circumstances in which a short  extension is obtained from the editor. Also, the
length of the revised manuscript  may not exceed 60,000 characters (including spaces) and,
including figures, the paper must ult imately fit  onto opt imally ten pages of the journal. Should you
find the length constraints to be a problem, you may consider including any peripheral data (but not
methods in their ent irety) in the form of Supplementary informat ion. 

I look forward to seeing a revised form of your manuscript  as soon as possible. 

Should you find that the requested revisions are not feasible within the constraints out lined here
and choose, therefore, to submit  your paper elsewhere, we would welcome a message to this
effect . 

Sincerely, 
Jingyi 



Jingyi Hou 
Editor 
EMBO Molecular Medicine 

*** Instruct ions to submit  your revised manuscript  *** 

IMPORTANT: EMBO Molecular Medicine is now Open Access (see Press Release
https://bit .ly/AwAXU5 and updated Author Guidelines
https://www.embopress.org/page/journal/17574684/authorguide). 

*** PLEASE NOTE *** As part  of the EMBO Publicat ions transparent editorial process init iat ive (see
our Editorial at  ht tps://www.embopress.org/doi/pdf/10.1002/emmm.201000094), EMBO Molecular
Medicine will publish a Review Process File online to accompany accepted manuscripts. When
preparing your let ter of response, please be aware that in the event of acceptance, your cover
let ter/point-by-point  document will be included as part  of this file, which will be available to the
scient ific community. 
This would include any addit ional data, figures or scans made available to the editors or referees. If
you do NOT want the file to be published or would like to exclude figures, please immediately inform
the editorial office via e-mail. More informat ion about this init iat ive is available in our Instruct ions to
Authors. If you have any quest ions about this init iat ive, please contact  the editorial office at
contact@embomolmed.org. 

To submit  your manuscript , please follow this link: 

ht tps://embomolmed.msubmit .net/cgi-bin/main.plex 

When submit t ing your revised manuscript , please include: 

1) a .docx formatted version of the manuscript  text  (including Figure legends and tables). Please
make sure that the changes are highlighted to be clearly visible to referees and editors alike.

2) separate figure files*

3) supplemental informat ion as Expanded View and/or Appendix. Please carefully check the authors
guidelines for formatt ing Expanded view and Appendix figures and tables at
ht tps://www.embopress.org/page/journal/17574684/authorguide#expandedview

4) a let ter INCLUDING the reviewer's reports and your detailed responses to their comments (as
Word file).

Also, and to save some t ime should your paper be accepted, please read below for addit ional
informat ion regarding some features of our research art icles: 

5) The paper explained: EMBO Molecular Medicine art icles are accompanied by a summary of the
art icles to emphasize the major findings in the paper and their medical implicat ions for the non-
specialist  reader. Please provide a draft  summary of your art icle highlight ing
- 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 art icles for an example.

6) For more informat ion: There is space at  the end of each art icle to list  relevant web links for
further consultat ion by our readers. Could you ident ify some relevant ones and provide such
informat ion as well? Some examples are pat ient  associat ions, relevant databases,
OMIM/proteins/genes links, author's
websites, etc...

7) Author contribut ions: the contribut ion of every author must be detailed in a separate sect ion.

8) EMBO Molecular Medicine now requires a complete author checklist
(ht tps://www.embopress.org/page/journal/17574684/authorguide) to be submit ted with all revised
manuscripts. Please use the checklist  as guideline for the sort  of informat ion we need WITHIN the
manuscript  as well as in the checklist . This is part icularly important for animal report ing, ant ibody
dilut ions (missing) and exact p-values and n that should be indicated instead of a range.

9) Every published paper now includes a 'Synopsis' to further enhance discoverability. 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 sentence bullet  points
that summarise the paper. Please write the bullet  points to summarise 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 quant itat ive informat ion (maximum of 30 words / bullet
point). Please use the passive voice. Please at tach these in a separate file or send them by email,
we will incorporate them accordingly.

You are also welcome to suggest a striking image or visual abstract  to illustrate your art icle. If you
do please provide a jpeg file 550 px-wide x 400-px high. 

10) A Conflict  of Interest  statement should be provided in the main text

11) Please note that we now mandate that all corresponding authors list  an ORCID digital ident ifier.
This takes <90 seconds to complete. We encourage all authors to supply an ORCID ident ifier, which
will be linked to their name for unambiguous name ident ificat ion.

Current ly, our records indicate that the ORCID for your account is 0000-0001-6761-1664.

Please click the link below to modify this ORCID:
Link Not Available 

12) The system will prompt you to fill in your funding and payment informat ion. This will allow Wiley
to send you a quote for the art icle processing charge (APC) in case of acceptance. This quote
takes into account any reduct ion or fee waivers that you may be eligible for. Authors do not need to
pay any fees before their manuscript  is accepted and transferred to our publisher.

*Addit ional important informat ion regarding Figures



https://bit .ly/EMBOPressFigurePreparat ionGuideline 

Each figure should be given in a separate file and should have the following resolut ion: 
Graphs 800-1,200 DPI 
Photos 400-800 DPI 
Colour (only CMYK) 300-400 DPI" 

Figures are not edited by the product ion team. All let tering should be the same size and style; figure
panels should be indicated by capital let ters (A, B, C etc). Gridlines are not allowed except for log
plots. 
Figures should be numbered in the order of their appearance in the text  with Arabic numerals. Each
Figure must have a separate legend and a capt ion is needed for each panel. 

***** Reviewer's comments ***** 

Referee #1 (Comments on Novelty/Model System for Author): 

Singh et  al. describe that that  Vanadium pentoxide nanosheets may prevent HIV-1 from replicat ing
by using cell line models and Primary CD$* T-cells. This work is extremely interest ing in that it  might
provide a link between the two most invest igated approaches to cure HIV infect ion. One is the
"shock and kill" approach, aimed at  awakening the latent provirus from latency in order to render
infected cells recognizable by either the immune system or drugs in order to eliminate them. The
other is the "block and lock", aimed at  inducing deep viral latency in the infected cells and prevent
the virus from replicat ing. The work is novel and addresses a very important unmet medical need,
but the authors should in my opinion provide further experimental informat ion. 

1) In order to show act ivity of Vs, Singh et  al. used a GR-coupled assay. Glutathione reductase (GR)
is an intracellular enzyme. How can the authors claim that this is is the mechanism by which Vs
work in vivo and in cell lines? The dimension and chemical nature of Vs, to my knowledge, does not
allow penetrat ion into cells. How do they explain this? Can electron microscopy or another
technique help to understand how these nanosheets associate with cells?

2) The authors claim that Vs are an ant ioxidant strategy because they can can catalyze
conversion of H2O2. However, according to the mechanism that they described, Vs would consume
intracellular reduced glutathione (GSH) if the GSH decrease were not compensated by GR. But GR
uses NADPH as a cofactor, and the act ivity of Vs in cells would then result  in consumption of
NADPH in favour of its oxidized form NADP+. Consumption of NADPH would in the long term "paid
for" by the cell in terms of reduced thioredoxin (Tx) reducing act ivity. Tx is reconst ituted by
thioredoxin reductase (TxR), which uses NADPH as a cofactor as well. In this manner the cell would
have an advantage in terms of immediate H2O2 consumption, but would also have a compromised
ability to react to further oxidat ive stress, as the second main ant ioxidant system (the Tx/TxR axis)
would have a lower ability to reconst itute itself. The authors should decide experiments able to
further clarify this issue.



3) Shytaj et  al. recent ly published in a sister journal that  one similar oxidat ive stress decoupling may
induce the select ive killing of infected cells. Using an iron chlelator, they described the select ive
killing of infected cells: iron (Fe2+) catalyzes through the Fenton react ion the conversion of
hydrogen peroxide to more act ive react ive oxygen species (ROI). This prevents the establishment
of an effect ive ant ioxidant response and leads to cell death. In this regard, iron chlelat ion can be
seen as similar to the act ivity of Vs that the authors claim, as it  prevents an H2O2 effect
downstream. The authors should invest igate in their primary primary CD4+T-cell model whether
inhibit ion of viral replicat ion is connected with increased death of the infected cells.

4) The same paper as quoted above shows that an increase of the ant ioxidant response is linked
to cell survival following HIV infect ion. Does the init ial H2O2 consumption induced by Vs impair this
ant ioxidant defense in the long term in the primary cell model that  the authors adopted?

5) The authors show a posit ive effect  of Vs on ant iapoptot ic genes. This is extremely interest ing,
as a cure of HIV/AIDS has recent ly been obtained using an ant iapoptot ic agent (Diaz et  al.2020).
Similarly a case report  from Sharon Lewin's group showed that apoptosis may contribute to
maintenance of HIV latency. This could be an argument in strong favour of the authors' hypothesis.
The authors should thus, in their primary cell system, show whether cells die by necrosis or
apoptosis in the presence of Vs.

6) The final part  on the murine model is in my opinion very art ificial in that  the Autors use a
defect ive HIV construct  and extend their considerat ions to anothe pathogen, i.e. M. tuberculosis.
This part  can simply be removed and published separately.

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

Models of latency are definitely not up to date. They use U1 cellular model of latency and lack to
use the more physiological models of latency which would be extremely relevant for the study. 
There have been a number of studies published in the recent years exploring ex vivo primary human
T cell models of latency, which would be more relevant for this study than the cancer cell line U937
and its U1 derivat ive. 

Referee #2 (Remarks for Author): 

The authors propose an interest ing applicat ion of nano materials to reduce oxidat ive stress in the
sett ing of HIV-1 infect ion or coinfect ion with Mycobacterium tuberculosis. The validat ions of the
intracellular ant ioxidant effects of V2O5 nanosheets are well designed and conducted. However,
the tools used to evaluate therapeut ic effects are not up-to-date and unconvincing. In vit ro, the



authors show a reduct ion in viral react ivat ion in a cell line and reduct ion of product ive infect ion in a
reporter system of primary cells. Both effects can be achieved at  a much more potent level by
simply adding ant iretroviral drugs, and there is no obvious way through which V2O5 nanosheets
could improve or even match the ant iviral effect  of current therapies. They use primary CD4 T cells
which they pretreat with Vs to confer ant i-viral response in primary cells and measure p24 by ELISA
in cell supernatant. They claim that pretreatment with Vs reduces viral loads by 5 and 2.5 fold at  3
and 5 days post infect ion. While in U1 they are looking at  react ivat ion from latency, here the effect
of Vs is supposedly on the establishment of latency, and those are two dist inct  events from the
point  of view of molecular mechanisms. This should be further explored, supported with the primary
models of latency. There has been significant progress in the field in the recent years, as several
groups have described useful models of latency (Bosque/Planelles, S. Lewin. E. P. Browne, Lusic and
Shytaj etc). 

In vivo, the authors use a mouse model infected with a non-replicat ing virus. Several alternat ive and
well established models exist  which allow evaluat ing possible effects of t reatments on the viral
reservoir (which is lacking throughout the paper). Viral reservoir eliminat ion is broadly seen as the
gold standard of HIV-1 cure research, but this is not ment ioned in the paper. 

The authors dedicate several sentences in the introduct ion to the putat ive HIV GPX gene. It  is not
clear why they elaborate on this concept, as it  does not seem to have any further implicat ions on
their work. On the other hand, the paper fails to ment ion ent ire lines of research which have
advanced to the clinical stage and which have opposite paradigms (shock and kill, pharmacologic
inhibit ion of ant ioxidant enzymes). They don't  seem to take into account other ant ioxidant
enzymes like TrxReductase, which reconst itutes Trx. 

In summary, I would have expected the authors to perform more detailed studies on the effect  of Vs
on HIV-1 latency instead of expanding to the model of Tuberculosis. 

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

The manuscript  can be strengthen by using primary macrophages as the effect  of ROS on HIV
infect ion differ between primary macrophages and transform cell lines such as U1. 

Referee #3 (Remarks for Author): 

In this manuscript , authors characterized the ability of vanadium pentoxide (V2O5) nanosheets (Vs)
to modulate ROS and to block HIV replicat ion and react ivat ion in t ransformed cell lines. PHA-
act ivated CD4+ T cells (only one donor) were used in one experiment for HIV replicat ion. Using U1
cells with HIV proviral DNA, authors also showed that Vs blocked Mt infect ion and modulated
immune response in vit ro. Finally, authors at tempted to demonstrate in vivo funct ion of Vs in HIV
Tg26 transgenic mice. The data regarding the chemistry of Vs are strong but there are some
concerns regarding the results on HIV infect ion. Overall, the study is interest ing, although PMA-
act ivated U1 cells cannot represent primary macrophages. Authors should note this limitat ion. The
followings are specific comments. 

1. Line 77-84, ROS can be modulated by many factors including cytokines and other mediators. HIV
genome only plays a part ial role. If authors wish to emphasize HIV genome, more relevant clinical



isolates should be included in the study. The whole study was done by using a laboratory adapt ive
strain X4 virus HIV-1NL-43. 

2. Line 201, there is no evidence for the uptake of Vs by U1 cells. In Fig 3A, authors showed cell-
associated Vs (in the pellet  fract ion). It 's not clear whether Vs were internalized.

3. Is the HIV inhibitory effect  of Vs reversible?

4. In Fig 7, the effect  of Vs on cells in the wt mice should be included.

5. It 's not clear why authors analyze lung cells in HIV Tg26 mice as these mice are mainly used for
HIV-associated nephropathy. While the data were interest ing, it  would be more relevant to see
whether Vs reduces t issue pathology in vivo.

6. It 's apparent that  authors can measure virus product ion by determining HIV p24 levels. It 's not
clear why author used RT-PCR in Fig 4 and Fig 7. Viral t ranscripts do not always represent virus
product ion.

7. Line 292, the effect  of ROS on HIV replicat ion is cell-type dependent. Unlike the transformed cell
lines, ROS inhibits HIV replicat ion in primary macrophages (see Tasker C et  al. JCI insight, 2016).

8. Line 294, CEM-GFP is a cell line, not a clone.

9. Error bars are missing in Fig 5A, 5C and 5F.

10. Please refer HIV-1NL-43 instead of pNL-43, which is the name for the plasmid of this molecular
clone.

11. Line 296 and elsewhere, it  should read HIV-1NL-43, which is NOT "provirus." Please make
correct ions throughout the manuscript .
12. The study for HIV Tg26 mice is not required to be conducted in the BSL3 facility. It  may mislead
the readers.
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Manuscript number: EMM-2020-13314 

Title: Antioxidant nanozyme counteracts HIV-1 by modulating 
intracellular redox potential 

Dear Dr. Hou, 

We thank the reviewers for the encouraging response to our manuscript 
“Antioxidant nanozyme counteracts HIV-1 by modulating intracellular 
redox potential”. We are grateful to the reviewers for their insightful 
comments and for providing us with a consolidated list of major experiments 
for revising the manuscript. The to-do list prepared by reviewers greatly 
helped us in strengthening our manuscript. We have now added substantial 
new experimentation that we hope addresses the concerns raised by the 
reviewers. 

Response to the to-do list of experiments proposed by the reviewers’ 

The authors should prove, in a model of HIV latency in CD4+ cells 
derived from ART-treated people living with HIV/AIDS whether 
preincubation with Vs may decrease a reactivatable viral reservoir, i.e., 
they could incubate cells with the Vs for 48-72 h in the presence of ART 
and then try to reactivate the reservoir using well established methods 
such as PHA or ionomycin or antiCD3/CD28 antibodies. This experiment 
would address the comments of Referee 1 (poor survival of HIV-infected 
cells?), Referee 2 (unsuitability of the HIV latency models) and Referee 3 
(poor genetic variability of the virus adopted in the experiments). 

This is an excellent suggestion by the reviewer. Accordingly, we examined the 
influence of Vs on viral reactivation in latently infected CD4+ T cells isolated 
from three HIV-infected subjects on suppressive antiretroviral therapy (ART) 
for a minimum of six years (Kessing et al, 2017). The CD4+ T cells were 
initially expanded in the presence of interleukin-2 (IL-2), phytohemagglutinin 
(PHA), "feeder cells," or with antiretrovirals (ARVs) alone or ARVs together 
with Vs. From day 7 onwards, CD4+ T cells were cultured in a medium 
containing IL-2 and ARVs (ARVs alone) or with ARVs and Vs combination (Vs 
+ ARVs) (Fig 1A, B [Fig 7A, B in the revised manuscript]). The viral
transcription increased initially, followed by low to undetectable levels by day
21 (Fig [Fig. in the revised manuscript]). Interestingly, viral RNA levels from all
three subjects' cells exposed to Vs + ARVs were below detection compared to
only one subject's cell in the case of ARVs alone.

On day 21, we determined the effect of Vs on reactivatable viral reservoir by 
stimulating the CD4+ T cells with the PKC activator prostratin in the absence 
of any treatment (Fig 1B [Fig 7B in the revised manuscript]). The activation of 
viral transcription was measured 24 h later by qRT-PCR. When ARVs were 
removed, followed by prostratin stimulation, the viral transcript was detected 
in all subjects' cells (Fig 1C, D [Fig 7C, D in the revised manuscript]). In 

28th Dec 20201st Authors' Response to Reviewers
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contrast, upon Vs + ARVs removal followed by prostratin stimulation, viral 
transcription was inhibited by 90%, 100%, and 100% from three subjects, 
respectively, with an average inhibition of 96.7% for all three subjects in 24 h 
(Fig 1C, D [Fig 7C, D in the revised manuscript]). 

Figure 1. Vs blocks viral reactivation in CD4+ T cells isolated from virally 
suppressed patients 
A. Schematic representation of generation of expanded CD4+ T cells and
reactivation.  CD4+ T cells were sorted from PBMCs of ARVs suppressed HIV-
infected individuals and expanded in presence of PHA, IL-2, and autologous
feeder PBMCs from healthy donor.
B. Expanded CD4+ T cells from 3 patients were cultured in presence of IL-2
and ARVs, with and without 25 ng/µL Vs for 21 days. Vs treatment was given
for 15 min every 3rd day. HIV transcripts were quantified by qRT-PCR at day
14, day 21, and at 24 h post-stimulation of cells cultured for 21 days by
prostratin. Limit of detection qRT-PCR was 3 viral transcripts per million cells.
C. At day 21, cells were stimulated with 1.25 µM prostratin for 24 h and HIV
transcripts were quantified by qRT-PCR. Reduction in viral stimulation in Vs
treated samples are represented as percentage values. ND – non determined.
D. Aggregate plot for 3 patients from data (C).
E. Total HIV-1 DNA was determined up to 21 days in cells treated with ARVs
or Vs + ARVs.
* P<0.05, ns – non-significant by 2-way ANOVA with Tukey’s multiple
comparison.

Importantly, we measured the total HIV DNA to confirm that the reduction in 
viral reactivation by Vs is not due to the selective loss or poor survival of HIV 
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infected cells. The total HIV DNA content was comparable between the 
freshly isolated patient's CD4+ T cells (ex vivo) and the expanded cells treated 
with ARVs alone or Vs + ARVs combination for the experiment's entire 
duration (Fig 1E [Fig 7E in the revised manuscript]). Therefore, Vs inhibited 
viral transcription without affecting proviral content. We trust that these 
findings resolved the limitations associated with cell line models of latency, 
clonal HIV laboratory strains, and survivability of HIV-1 infected cells. I want to 
point out that these experiments were particularly challenging in the current 
pandemic situation as very few HIV patients visiting ART clinics and 
inaccessibility of already overburdened clinicians. All these precluded 
experiments on a large number of patient samples. Notwithstanding these 
limitations, we very much appreciate the reviewers for this comment.  

2) The authors should prove the cell association of Vs (this would
address the comments of both Referee 1 and 3).

We apologize for the inadequate explanation, leading to this confusion. We 
reported Vs nanomaterial's internalization using an ultrasensitive technique 
called inductively coupled plasma-mass spectrometry (ICP-MS). The U1 cells 
were treated with 50 ng/µl of Vs for 15 min, followed by extensive washing to 
remove Vs associated with the cell surface. The cells were then lysed, and 
the lysate was subjected to (ICP-MS) to examine Vs internalization. Using 
ICP-MS, we clearly identified buildup of Vs inside U1, followed by a gradual 
decrease over time such that only a fraction of internalized Vs was retained 
(Fig 3A in the revised manuscript). We have replaced the word "cell pellet" 
with "cell lysate" in figure 3A of the revised manuscript for clarity and clearly 
described the procedure in the methods section.  

In addition to ICP-MS, we convincingly showed that the glutathione 
peroxidase (GPX) activity of Vs depends on the intracellular redox buffer 
glutathione (GSH). Inhibition of GSH biosynthesis via buthionine sulfoximine 
(BSO) abrogated, whereas GSH supplementation restored the GPX activity of 
Vs (Fig 3G, H of the revised manuscript). Importantly, we verified the 
antioxidant activity of Vs by measuring intracellular hydrogen peroxide (H2O2) 
and glutathione redox potential (EGSH) using orp1-roGFP2 and Grx1-roGFP2 
biosensors, respectively (Fig 3C, E of the revised manuscript). Both sensors 
were genetically expressed in the cytosol of the U1 cells, requiring 
internalization of Vs for measuring dynamic changes in H2O2 and EGSH. 

To further address this issue, we investigated the internalization of Vs using 
scanning electron microscopy (SEM) coupled with electron dispersive X-ray 
spectroscopic (EDS). The surface of Vs treated U1 cells exhibited 
depressions and indentations, indicative of Vs uptake. We confirmed this by 
carrying out EDS analysis of concavity, which identified the peak 
corresponding to vanadium specifically in Vs-treated cells. These results are 
incorporated in the revised manuscript (Fig 2A-C [Fig EV3A-C in the revised 
manuscript]). 
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Figure 2. EDS coupled scanning electron microscopy analysis of Vs 
treated U1 cells.  
A-C. U1 cells were either left untreated (A) or treated with (B) 50 and (C) 100
ng/µL of Vs for 15 min and immediately harvested followed by fixation,
dehydration, and imaging by scanning electron microscopy. Left panel shows
depression (marked by arrows) formed on the cell surface (B and C). Scale
bar 3µm (A) and (B), 5µm (C). Right panels: The depressions on cell surfaces
due to Vn internalization were verified by EDS analysis on the depressed
regions. The EDX plots showing the absence or presence of vanadium peak
in untreated and Vs-treated U1 cells, respectively.
The authors should show whether Vs increase susceptibility of Vs to
cell death of HIV infected cells. This should address the comments of
both Referee 1 (decoupling of antioxidant defense mechanisms) and
Referee 2 (advantage over ART).

This concern is addressed in our experiment on latently infected CD4+ T cells 
derived from HIV patients on suppressive ART. These cells were exposed to 
Vs for 21 days to assess the effect on reactivation upon prostratin stimulation. 
In parallel, we measured total HIV DNA using qPCR. We found no decrease 
in the total HIV DNA content between the freshly isolated patient's CD4+ T 
cells (labelled ex vivo) and the expanded cells treated with ARVs alone or Vs 
+ ARVs for the entire duration of the experiment (refer to figure 1E [Fig. 7E in
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the revised figure]. Since the HIV DNA content between freshly isolated ex 
vivo cells remain comparable to expanded cells, suggesting that the 
characteristics of an individual's viral reservoir remain preserved upon Vs 
treatment. Altogether, data suggest that Vs treatment does not affect the 
survival of HIV infected cells.  

Decoupling antioxidant response: Our findings suggest that decoupling of 
antioxidant defense mechanisms is counterbalanced by the efficient GPX and 
anti-HIV activities of Vs. Since HIV-1 proteins such as gp120, Nef, Tat, Vpr, 
and reverse transcriptase elevate ROS production and induce Nrf2/ARE 
pathway (Ivanov et al, 2016; Mastrantonio et al, 2016), the inhibitory effect of 
Vs on HIV replication would have additionally contributed to the reduction in 
ROS levels and Nrf2/ARE pathway by viral products.  

We tested the frequency of primary CD4+ T cells infected with HIV-1 NL-4.3 
for markers of early apoptosis, late apoptosis, and necrosis upon Vs treatment 
to further address this point. The treatment of HIV-1 infected human CD4+T 
cells with Vs significantly reduces the fraction of cells exhibiting late 
apoptosis. Also, the frequency of early apoptotic or necrotic cells was not 
increased by Vs (Fig 3A [Fig EV5B in the revised manuscript]). Our findings 
are consistent with the requirement of robust antioxidant potential of cells 
chronically infected with HIV in resisting apoptosis and cell death (Bhaskar et 
al, 2015; Fernandez Larrosa et al, 2008; Pinti et al, 2003). Agreeing to this, 
efficient inhibition of the Trx/TrxR antioxidant system by a pro-oxidant gold-
based drug auranofin allowed targeting of HIV reservoirs by exerting pro-
differentiating and pro-apoptotic effects (Chirullo et al, 2013). Using a 
combination of auranofin, BSO, and ART, Shytaj et al., reported complete 
clearance of SIV viremia in macaques with 100% AIDS-free survival for at 
least 2 years after interruption of therapy (Shytaj et al, 2013; Shytaj et al, 
2015). These studies underscore the importance of studying redox 
metabolism in controlling HIV infection. Our results indicate that Vs' robust 
antioxidant, cytoprotective, and anti-HIV properties might provide an important 
alternative to HIV cure by blocking viral reactivation and locking in a state of 
sustained latency. Future experiments will investigate the underlying 
mechanism (genetic/epigenetic) and how long Vs extends suppression of HIV 
transcription in combination with ART or even after treatment interruption.  
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Figure 3. Vs inhibits HIV-1 replication in HMDMs and reduces late 
apoptosis in HIV-infected cells 
A. Survival of HIV-infected primary CD4+ T cells was monitored by Annexin
V/PI staining at 3 dpi in presence or absence of Vs treatment. Percentage of
necrotic (PI+), early apoptotic (Annexin V+) and late apoptotic (Annexin V+/PI+)
cells under different conditions are plotted. ** P<0.01, ns – non-significant
analysed by 2-way ANOVA. Data are aggregate from three healthy donors
(mean ± SEM).

Advantage over ART: The clinical relevance comes from our results indicating 
a better ability of Vs + ARVs in inhibiting viral transcription during the 
expansion phase compared to treatment with ARVs alone. However, 
robustness and significance of this trend needs a large sample size. More 
importantly, Vs blocks virus rebound upon stimulation with prostratin. These 
findings raise the possibility of including Vs with the frontline treatment for 
faster suppression and potentially reducing the reservoir's size. It has been 
suggested that transient viral replication ("blips") observed in plasma could be 
reseeding the reservoir even in the presence of ART (Jones & Perelson, 
2007; Ramratnam et al, 2004). Furthermore, therapy non-compliance can also 
result in viremia and reservoir replenishment. Combining Vs in ART regimens 
could potentially inhibit reservoir replenishment during these situations. Lastly, 
clinically relevant anti-retroviral drugs have been shown to induce massive 
ROS (Mondal et al, 2004; Weiss et al, 2016), which may contribute to the 
development of cardiovascular diseases and CNS pathologies (Hurwitz et al, 
2004; Masia et al, 2007; Opii et al, 2007). The inclusion of antioxidant 
nanozymes such as Vs could help alleviate ART-induced ROS production to 
improve therapy outcomes. Our study introduced nanozymes as future 
platforms to develop interventions against HIV latency and reactivation. These 
points are included in the discussion section of the revised manuscript. 

We thank the reviewers for these insightful comments. 

The authors should use this newly generated evidence to eliminate the 
part in the animal model/tuberculosis, which has convinced none of the 
Referees. 

As suggested by the referees, we have removed the data related to HIV-Tg 
animals and tuberculosis. 

The authors should repeat their experiments using a primary cell 
derived macrophage model for HIV replication/latency. This would 
address the comments of Referees 2 and 3. 

We also examined if the antioxidant potential of Vs confers anti-viral response 
in primary human macrophages. Monocyte-derived macrophages (MDMs) 
were differentiated from human PBMCs for 7 days in the presence of 40 
ng/mL M-CSF followed by pretreatment with 12.5 ng/µL of Vs for 15 min and 
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infection with HIV-1 NL-AD8. Viral release in the supernatant was quantified 
by p24 ELISA at 7- and 14-days post-infection. The p24 ELISA confirmed a 
time-dependent increase in virus load, which was uniformly reduced upon 
pretreatment of primary MDMs with Vs (Fig. 4A [Fig. EV5A in the revised 
manuscript]). 

Figure 4. Vs inhibits HIV-1 replication in HMDMs and reduces late 
apoptosis in HIV-infected cells 
A. Human monocyte-derived macrophages (HMDMs) were pre-treated with
12.5 ng/µL of Vs for 15 min, followed by infection with HIV-1 NL-AD8. Viral
release in supernatant was quantified by p24 ELISA at 7 and 14 dpi. Vs
treatment was repeated every 72 h. Data are obtained from one healthy donor
(mean ± SD).

The authors should then try to address all the other points raised by the 
single referees, which, at this point, would be minor." 

A point-by-point response to the minor points raised by reviewers is given 
below: 

Reviewer #1 

In order to show activity of Vs, Singh et al. used a GR-coupled assay. 
Glutathione reductase (GR) is an intracellular enzyme. How can the 
authors claim that this is is the mechanism by which Vs work in vivo 
and in cell lines? The dimension and chemical nature of Vs, to my 
knowledge, does not allow penetration into cells. How do they explain 
this? Can electron microscopy or another technique help to understand 
how these nanosheets associate with cells? 

The reviewer is correct. We examined the H2O2 reducing activity (i.e., 
glutathione peroxidase (GPX)] of Vs using a GR-coupled assay in vitro. To 
show this in cell lines, we expressed a genetic biosensor of H2O2 (orp1-
roGFP2) in the cytoplasm of U1 and showed that Vs reduces intracellular 



8 

H2O2 in real-time. Since H2O2 oxidizes glutathione (GSH) to glutathione 
disulfide (GSSG), we expect this transformation to be affected by the Vs-
mediated reduction of H2O2. Therefore, we expressed a genetic biosensor of 
glutathione redox potential (EGSH) in the cytosol of U1 and demonstrated that 
H2O2-mediated oxidation of GSH was reduced in the presence Vs. Both of 
these technologies confirmed that Vs functions as an efficient mimic of GPX 
inside cells.  

The earlier section addressed the penetration issue (please see the response 
to point #2- to-do-list). We confirmed the internalization of Vs by U1 using 
ICP-MS. Furthermore, SEM analysis of Vs treated cells shows depressions 
and indentations, which indicate Vs uptake. We confirmed this by EDS 
analysis of concavity, which identified the peak corresponding to vanadium 
specifically in Vs-treated cells (Fig 2A-C [Fig EV3A-C in the revised 
manuscript]). We thank the reviewer for this comment. 

The authors claim that Vs are an antioxidant strategy because they can 
can catalyze conversion of H2O2. However, according to the mechanism 
that they described, Vs would consume intracellular reduced glutathione 
(GSH) if the GSH decrease were not compensated by GR. But GR uses 
NADPH as a cofactor, and the activity of Vs in cells would then result in 
consumption of NADPH in favour of its oxidized form NADP+. 
Consumption of NADPH would in the long term "paid for" by the cell in 
terms of reduced thioredoxin (Tx) reducing activity. Tx is reconstituted 
by thioredoxin reductase (TxR), which uses NADPH as a cofactor as 
well. In this manner the cell would have an advantage in terms of 
immediate H2O2 consumption, but would also have a compromised 
ability to react to further oxidative stress, as the second main 
antioxidant system (the Tx/TxR axis) would have a lower ability to 
reconstitute itself. The authors should decide experiments able to 
further clarify this issue. 

We appreciate the reviewer’s comment. We agree that the long-term effect of 
Vs on Trx/TrxR and NADPH needs further experimentation. To begin 
addressing this issue, we examined if Vs activity is affected by the Trx/TrxR 
system. We pretreated U1-Grx1-roGFP2 cells with various concentrations of 
the TrxR inhibitor auranofin and examined the ability of Vs to protect 
biosensor oxidation by H2O2. We used auranofin concentrations, which are 
known to inhibit TrxR inside cells (Cox et al, 2008). We found that Vs is fully 
functional and efficiently mitigates oxidative stress despite the presence of 
auranofin (Fig 5A [fig EV4A in the revised manuscript]). Since the study is not 
intended to dissect the effect of the Trx/TrxR system on HIV 
latency/reactivation but rather to explore how Vs modulates redox metabolism 
and HIV infection, we hope that reviewer would agree with our views that 
exhaustive analyses of how Vs impacts other redox couples, which would 
require a large number of well-controlled experiments, should be the focus of 
an independent study. We thank the reviewer for this comment. 
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Figure 5. Auranofin does not influence the antioxidant activity of Vs. 
A. U1 Grx1-roGFP2 cells were supplemented with increasing doses of
auranofin for 16 h to inhibit thioredoxin reductase (TrxR). Following this, cells
were treated with Vs for 15 min, exposed to H2O2, and the ratiometric
response was measured by flow cytometry. Data are representative of results
from two independent experiments performed in duplicate (mean ± SEM). ns
– non-significant, by Mann Whitney Test.

Shytaj et al. recently published in a sister journal that one similar 
oxidative stress decoupling may induce the selective killing of infected 
cells. Using an iron chlelator, they described the selective killing of 
infected cells: iron (Fe2+) catalyzes through the Fenton reaction the 
conversion of hydrogen peroxide to more active reactive oxygen 
species (ROI). This prevents the establishment of an effective 
antioxidant response and leads to cell death. In this regard, iron 
chlelation can be seen as similar to the activity of Vs that the authors 
claim, as it prevents an H2O2 effect downstream. The authors should 
investigate in their primary CD4+T-cell model whether inhibition of viral 
replication is connected with increased death of the infected cells. 

We thank the reviewer for this intuitive comment. The study by Shytaj et al., 
demonstrated that long-term treatment with low concentrations of iron chelator 
deferiprone induced the killing of HIV-infected cells. However, whether the 
increased mortality is due to lack of hydroxyl radical formation via Fenton 
reaction and inefficient antioxidant response remains tested. While the study 
does imply this possibility, it is well known that iron limitation also 
compromises the activity of Fe-S cluster enzymes (e.g., aconitase, succinate 
dehydrogenase) coordinating mitochondrial metabolism (TCA) and heme-
containing respiratory enzymes (cytochrome oxidases) involved in oxidative 
phosphorylation (OXPHOS) (Oexle et al, 1999). Therefore, along with the 
perturbed antioxidant response, Fe-limitation could modulate central 
metabolism and OXPHOS. Both central carbon metabolism and OXPHOS are 
well known to affect virus reactivation, reservoir seeding, and killing of HIV 
infected cells  (Castellano et al, 2019; Tyagi et al, 2020; Valle-Casuso et al, 
2019). 
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To further address this, we investigated the influence of Vs on death of 
latently infected CD4+ T cells derived from HIV patients on suppressive ART 
and also examined apoptosis and necrosis in primary CD4+ T cell (please see 
response to point # 3, to-do-list). Both of these assays ruled out increased 
mortality of HIV infected cells by Vs, consistent with our earlier report on 
cytoprotective properties of vanadia nanowires (Vernekar et al, 2014). 
However, future experimentations are needed to investigate the long-term 
effect of Vs on the viability of HIV infected cells.     

The authors show a positive effect of Vs on antiapoptotic genes. This is 
extremely interesting, as a cure of HIV/AIDS has recently been obtained 
using an antiapoptotic agent (Diaz et al.2020). Similarly a case report 
from Sharon Lewin's group showed that apoptosis may contribute to 
maintenance of HIV latency. This could be an argument in strong favour 
of the authors' hypothesis. The authors should thus, in their primary cell 
system, show whether cells die by necrosis or apoptosis in the 
presence of Vs. 

As per the reviewer’s suggestion, we tested the influence of Vs on apoptosis 
and necrosis in the primary CD4+ T cell model of viral replication (please see 
the response to point # 3, to-do-list). Consistent with our expression data, we 
found that Vs pretreatment decrease late apoptosis and does not affect the 
frequency of cells undergoing necrosis. These findings raise the possibility of 
exploring antioxidant properties of Vs with the current ART regimen to reduce 
virus reactivation from latent reservoirs- a strategy similar to the “block-and-
lock” approach. We thank the reviewer for this suggestion. 

The final part on the murine model is in my opinion very artificial in that 
the Autors use a defective HIV construct and extend their 
considerations to anothe pathogen, i.e. M. tuberculosis. This part can 
simply be removed and published separately. 

We have removed animal data and experiment with M. tuberculosis from the 
revised manuscript. 

Reviewer # 2 

The authors propose an interesting application of nano materials to 
reduce oxidative stress in the setting of HIV-1 infection or coinfection 
with Mycobacterium tuberculosis. The validations of the intracellular 
antioxidant effects of V2O5 nanosheets are well designed and 
conducted. However, the tools used to evaluate therapeutic effects are 
not up-to-date and unconvincing. In vitro, the authors show a reduction 
in viral reactivation in a cell line and reduction of productive infection in 
a reporter system of primary cells. Both effects can be achieved at a 
much more potent level by simply adding antiretroviral drugs, and there 
is no obvious way through which V2O5 nanosheets could improve or 
even match the antiviral effect of current therapies. They use primary 
CD4 T cells which they pretreat with Vs to confer anti-viral response in 
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primary cells and measure p24 by ELISA in cell supernatant. They claim 
that pretreatment with Vs reduces viral loads by 5 and 2.5 fold at 3 and 5 
days post infection. While in U1 they are looking at reactivation from 
latency, here the effect of Vs is supposedly on the establishment of 
latency, and those are two distinct events from the point of view of 
molecular mechanisms. This should be further explored, supported with 
the primary models of latency. There has been significant progress in 
the field in the recent years, as several groups have described useful 
models of latency (Bosque/Planelles, S. Lewin. E. P. Browne, Lusic and 
Shytaj etc). 

We thank the reviewer for this comment. As suggested by the reviewer, we 
now include data from the primary CD4+ T cell models of latency to show that 
Vs exerts additive effect with ARVs in inhibiting viral transcription during 
replication phase and blocks virus rebound upon stimulation with prostratin 
when ARVs were removed (please see the response to point#1, to-do-list). 
Additionally, we included data of primary human CD4+ T cells and human 
monocyte-derived macrophages (HMDM), demonstrating that Vs inhibits viral 
replication (Fig 6F and Fig EV5A in the revised manuscript). 

In vivo, the authors use a mouse model infected with a non-replicating 
virus. Several alternative and well established models exist which allow 
evaluating possible effects of treatments on the viral reservoir (which is 
lacking throughout the paper). Viral reservoir elimination is broadly seen 
as the gold standard of HIV-1 cure research, but this is not mentioned in 
the paper. 

As suggested by the reviewer, we have removed the findings obtained using 
the mouse model. Further, we discussed the importance of viral reservoir 
elimination and the anti-HIV potential of Vs in inhibiting reservoir 
replenishment during therapy non-compliance and transient viremia. We 
thank the reviewer for this comment. 

The authors dedicate several sentences in the introduction to the 
putative HIV GPX gene. It is not clear why they elaborate on this 
concept, as it does not seem to have any further implications on their 
work. On the other hand, the paper fails to mention entire lines of 
research which have advanced to the clinical stage and which have 
opposite paradigms (shock and kill, pharmacologic inhibition of 
antioxidant enzymes). They don't seem to take into account other 
antioxidant enzymes like TrxReductase, which reconstitutes Trx. 

We apologize for the inadequate description. In the revised manuscript, we 
have reduced the HIV GPX gene's description and included studies about the 
Trx/TrxR system in the introduction. 

Reviewer # 3 
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The manuscript can be strengthen by using primary macrophages as 
the effect of ROS on HIV infection differ between primary macrophages 
and transform cell lines such as U1. 

In the revised manuscript, we have included findings on primary 
macrophages. Monocyte-derived macrophages (MDMs) were differentiated 
from human PBMCs for 7 days in the presence of 40 ng/mL M-CSF followed 
by pretreatment with 12.5 ng/µL of Vs for 15 min and infection with HIV-1 
AD8. Viral release in the supernatant was quantified by p24 ELISA at 7 and 
14 days post-infection. The p24 ELISA confirmed a time-dependent increase 
in virus load, which was uniformly reduced upon pretreatment of primary 
MDMs with Vs (Fig. 4A [Fig. EV5A in the revised manuscript]). Our findings 
are in agreement with studies showing the role of ROS and reactive nitrogen 
intermediates (RNI) in supporting HIV replication in primary macrophages 
(Aquaro et al, 2007). 

In this manuscript, authors characterized the ability of vanadium 
pentoxide (V2O5) nanosheets (Vs) to modulate ROS and to block HIV 
replication and reactivation in transformed cell lines. PHA-activated 
CD4+ T cells (only one donor) were used in one experiment for HIV 
replication. Using U1 cells with HIV proviral DNA, authors also showed 
that Vs blocked Mt infection and modulated immune response in vitro. 
Finally, authors attempted to demonstrate in vivo function of Vs in HIV 
Tg26 transgenic mice. The data regarding the chemistry of Vs are strong 
but there are some concerns regarding the results on HIV infection. 
Overall, the study is interesting, although PMA-activated U1 cells cannot 
represent primary macrophages. Authors should note this limitation. 
The followings are specific comments. 

We thank the reviewer for these comments. In the revised manuscript, we 
have included data showing the effect of Vs on the replication of HIV using 
CD4+ T cells from three donors (Fig 6A, [Fig 6F in the revised manuscript). 
Furthermore, we performed an experiment using primary macrophages and 
demonstrated anti-HIV potential of Vs (Fig 4A, [Fig EV5A in the revised 
manuscript]). 

Figure 6. Vs reduces replication of HIV-1 in primary CD4+ T cells. 
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A. Primary CD4+ T cells purified from human PBMCs (3 healthy donors) were
activated, pre-treated with 25 ng/μL Vs for 15 min, and infected with 0.05 moi
of HIV-1 NL-4.3. Virus released in supernatant was quantified by p24 ELISA.
Vs treatment was repeated every 48 h. All figures were analysed by 2-way
ANOVA. **** P<0.0001, ** P<0.01, * P<0.05. Data represents aggregate
results from three healthy donors (mean ± SEM).

Line 77-84, ROS can be modulated by many factors including cytokines 
and other mediators. HIV genome only plays a partial role. If authors 
wish to emphasize HIV genome, more relevant clinical isolates should 
be included in the study. The whole study was done by using a 
laboratory adaptive strain X4 virus HIV-1NL-43. 

This issue is now resolved with the use of latently infected CD4+ T cells 
derived from 3 aviremic HIV-subjects of suppressive ART. We thank the 
authors for this comment.  

Line 201, there is no evidence for the uptake of Vs by U1 cells. In Fig 3A, 
authors showed cell-associated Vs (in the pellet fraction). It's not clear 
whether Vs were internalized. 

We apologize for the confusion. Figure 3 A shows Vs inside the cells (not 
pellet). This has been corrected, and the concern is fully addressed earlier 
(please see the response to point#, to-do-list). 

Is the HIV inhibitory effect of Vs reversible? 

CD4+ T cell line expressing EGFP (CEM-GFP) under HIV-1 LTR, we showed 
that the infection with T cell-tropic virus (HIV-1 NL-4.3) progressively 
increased GFP fluorescence over 5 days (Fig 6A, in the revised manuscript). 
Addition of 50 ng/μL of Vs for 15 min every 24 h completely blocked GFP 
expression in the infected CEM-GFP cells (Fig 6A in the revised manuscript). 
However, exposure to only a single dose of Vs for 15 min followed by washout 
did not inhibit GFP expression, whereas 15 min of Vs exposure every 48 h 
partially reduced GFP expression (Appendix Fig S6A in the revised 
manuscript). These results indicate that repeated treatment of Vs for 15 min 
every 24 h interval is required to sustain the inhibitory effect on HIV-1 
replication. 

In Fig 7, the effect of Vs on cells in the wt mice should be included. 

5. It's not clear why authors analyze lung cells in HIV Tg26 mice as these
mice are mainly used for HIV-associated nephropathy. While the data
were interesting, it would be more relevant to see whether Vs reduces
tissue pathology in vivo.

We thank the reviewer for above suggestions. However as per the advice of 
other reviewers, we have removed the data related to animal studies.  
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6. It's apparent that authors can measure virus production by
determining HIV p24 levels. It's not clear why author used RT-PCR in Fig
4 and Fig 7. Viral transcripts do not always represent virus production.

We agree with the reviewer. The choice of RT-PCR was used to assess the 

antioxidant effect of Vs as HIV transcription is controlled by multiple redox-

responsive transcription factors (NF-κB, AP-1, and NFAT) (Pyo et al, 2008). 

Additionally, we complemented our findings with p24 ELISA and 

immunoblotting. In the revised manuscript, the effect of Vs on HIV replication 

in primary CD4+ T cells and monocyte-derived macrophages was determined 

by measuring virus production (Fig 6A and 4A [ Fig 6F and Fig EV5A in the 

revised manuscript]). 

7. Line 292, the effect of ROS on HIV replication is cell-type dependent.
Unlike the transformed cell lines, ROS inhibits HIV replication in primary
macrophages (see Tasker C et al. JCI insight, 2016).

We thank the reviewer for this comment. The effect of ROS on HIV replication 
in primary macrophages needs further experimentation. The study by Tasker 
et al. indicated that ROS generators paraquat and plumbagin inhibit HIV 
replication. While interesting, ROS production by paraquat/plumbagin is 
dependent on mitochondrial inner-transmembrane potential, the presence of 
respiratory substrates, and functional complex III (Castello et al, 2007). Since 
HIV replication affects mitochondrial activity (Hulgan & Samuels, 2020), the 
magnitude and type(s) of ROS produced by paraquat/plumbagin remain to be 
tested. The study by Tasker et al., also noted that N-acetyl cysteine (NAC) at 
concentrations (10 mM) known to counteract oxidative stress (Ezerina et al, 
2018), inhibits HIV replication in primary macrophages. Only at lower 
concentrations (10 - 30 µM), NAC partially diminished IFN-ε mediated HIV 
inhibition in Tasker et al., (Tasker et al, 2016). Lastly, other studies indicated 
that ROS and RNI support HIV replication in primary macrophages (Aquaro et 
al., 2007). Therefore, in our opinion, ROS's issue on HIV replication in the 
context of primary macrophages needs detailed investigation as suggested by 
Tasker et al. However, we have included the reference of this important 
contribution in our study. 

8. Line 294, CEM-GFP is a cell line, not a clone.

We have corrected this in the revised manuscript. 

9. Error bars are missing in Fig 5A, 5C and 5F.

We have included error bars in Fig 5A, 5C and 5F (Fig 6A, 6C, and 6F in the 
revised manuscript). 
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10. Please refer HIV-1NL-43 instead of pNL-43, which is the name for the
plasmid of this molecular clone.

We have corrected this in the revised manuscript. 

11. Line 296 and elsewhere, it should read HIV-1NL-43, which is NOT
"provirus." Please make corrections throughout the manuscript.

We have corrected this in the revised manuscript. 

12. The study for HIV Tg26 mice is not required to be conducted in the
BSL3 facility. It may mislead the readers.

We have removed reference of BSL3 from the revised manuscript. 
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26th Jan 20212nd Revision - Editorial Decision

26th Jan 2021 

Dear Prof. Singh, 

Thank you for the submission of your revised manuscript  to EMBO Molecular Medicine. We have
now received the enclosed report  from the two referees who were asked to re-assess it . As you will
see the referees are overall support ive and I am pleased to inform you that we will be able to accept
your manuscript  pending the following amendments: 

The referees st ill raised a series of concerns about your work, which need to be addressed and/or
discussed. 

1. Referee #2 suggested a couple of experiments to further improve the study - 1) assessment of
the longer effects of Vs treatment in infected CD4+ cells; 2) analysis of gene expression change in
primary cells. We would strongly encourage you to address Comment #1 to enhance the
translat ional aspect of the study, but this is not mandatory for publicat ion. Regarding Comment #2,
if you have such data at  hand, we would be happy for you to include it . Otherwise, please discuss
this Referee's comment.

2.Please address all the other minor issues raised by both referees. 

On a more editorial level: 
1. In the main manuscript  file, please do the following:
- remove the yellow color font
- callout  for Figure 6E is missing, please fix it .
- Remove Appendix Table of Contents from main manuscript  file.
- FUNDING: please add funding informat ion to the manuscript  file.
- In Materials and Methods (and in the checklist), include a statement that the experiments
conformed to the principles set out in the WMA Declarat ion of Helsinki and the Department of
Health and Human Services Belmont Report .

2. Appendix:
- Move Materials and Methods out of the Appendix into the main manuscript  file.
- Please rename Appendix Tables 1A, 1B, and 1C to 1,2,3, and move them to the Appendix pdf.
Please also update the callouts and nomenclature throughout.

3. Please add the OCRID ID to the account of Govindasamy Mugesh in our system. Please note
that ORCID numbers can only be added by the individual account owners. Therefore, you would
need to ask Dr. Mugesh to do it .

4. Checklist :
-please enter both co-corresponding authors' names, manuscript  number, and journal name.

5. Please add a formal "Data Availability" sect ion (placed after Materials & Method). Since this study
does not generate large-scale datasets, please include the following sentence in this sect ion- "This
study includes no data deposited in external repositories".

6. For more informat ion: There is space at  the end of each art icle to list  relevant web links for further



consultat ion by our readers. Could you ident ify some relevant ones and provide such informat ion as
well? Some examples are pat ient  associat ions, relevant databases, OMIM/proteins/genes links,
author's websites, etc... 

7. We now encourage the publicat ion of source data, part icularly for electrophoret ic gels, blots, but
also microscopy images with the aim of making primary data more accessible and transparent to
the reader. Would you be willing to provide a PDF file per figure that contains the original,
uncropped, and unprocessed scans of all or key gels used in the figure (including molecular weight
markers)? The PDF files should be labeled with the appropriate figure/panel number (1 file/figure),
and should have molecular weight markers; further annotat ion may be useful but  is not essent ial.
The PDF files will be published online with the art icle as supplementary "Source Data" files. If you
have any quest ions regarding this just  contact  me.

8. I have slight ly modified and shortened the synopsis text . Please let  me know if it  is fine like this or
if you would like to introduce further modificat ions.

This study described a vanadium pentoxide (V2O5)-based nanozyme that bolsters the ant i-HIV
potent ial of immune cells and suppresses viral rebound in latent ly infected CD4+ T cells derived
from HIV subjects. 

- Ult rathin sheets of V2O5-based nanozyme (Vs) exhibited efficient  glutathione peroxidase act ivity
inside the HIV infected cells.
- Vs suppressed HIV react ivat ion in cell line models of latency and in latent ly infected human CD4+
T cells.
- Vs inhibited HIV replicat ion in primary CD4+ T cells and macrophages.
- Vs altered the expression of genes involved in the ant ioxidant response, HIV transcript ion, and
apoptosis.
- Vs combined with ant iretrovirals could be explored for delaying viral rebound, replicat ion, and
reseeding of reservoirs.

9. As part  of the EMBO Publicat ions transparent editorial process init iat ive (see our Editorial at
ht tp://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a
Review Process File (RPF) to accompany accepted manuscripts.
-In the event of acceptance, this file will be published in conjunct ion with your paper and will include
the anonymous referee reports, your point-by-point  response and all pert inent correspondence
relat ing to the manuscript . Let  us know if you do NOT agree with this.

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

I look forward to seeing a revised version of your manuscript  as soon as possible. 

Sincerely, 
Jingyi 

Please submit  your revised manuscript  within two weeks. I look forward to seeing a revised form of
your manuscript  as soon as possible. 

I look forward to reading a new revised version of your manuscript  as soon as possible. 



Yours sincerely, 

Jingyi Hou 

Jingyi Hou 
Editor 
EMBO Molecular Medicine 

*** Instruct ions to submit  your revised manuscript  *** 

*** PLEASE NOTE *** As part  of the EMBO Publicat ions transparent editorial process init iat ive (see
our Editorial at  ht tps://www.embopress.org/doi/pdf/10.1002/emmm.201000094), EMBO Molecular
Medicine will publish online a Review Process File to accompany accepted manuscripts. 

In the event of acceptance, this file will be published in conjunct ion with your paper and will include
the anonymous referee reports, your point-by-point  response and all pert inent correspondence
relat ing to the manuscript . If you do NOT want this file to be published, please inform the editorial
office at  contact@embomolmed.org. 

To submit  your manuscript , please follow this link: 

ht tps://embomolmed.msubmit .net/cgi-bin/main.plex 

When submit t ing your revised manuscript , please include: 

1) a .docx formatted version of the manuscript  text  (including Figure legends and tables)

2) Separate figure files*

3) supplemental informat ion as Expanded View and/or Appendix. Please carefully check the authors
guidelines for formatt ing Expanded view and Appendix figures and tables at
ht tps://www.embopress.org/page/journal/17574684/authorguide#expandedview

4) a let ter INCLUDING the reviewer's reports and your detailed responses to their comments (as
Word
file).

5) The paper explained: EMBO Molecular Medicine art icles are accompanied by a summary of the
art icles to emphasize the major findings in the paper and their medical implicat ions for the non-
specialist  reader. Please provide a draft  summary of your art icle highlight ing
- 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 art icles for an example. 

6) For more informat ion: There is space at  the end of each art icle to list  relevant web links for
further consultat ion by our readers. Could you ident ify some relevant ones and provide such
informat ion as well? Some examples are pat ient  associat ions, relevant databases,
OMIM/proteins/genes links, author's websites, etc...

7) Author contribut ions: the contribut ion of every author must be detailed in a separate sect ion.

8) EMBO Molecular Medicine now requires a complete author checklist
(ht tps://www.embopress.org/page/journal/17574684/authorguide) to be submit ted with all revised
manuscripts. Please use the checklist  as guideline for the sort  of informat ion we need WITHIN the
manuscript . The checklist  should only be filled with page numbers were the informat ion can be
found. This is part icularly important for animal report ing, ant ibody dilut ions (missing) and exact
values and n that should be indicted instead of a range.

9) Every published paper now includes a 'Synopsis' to further enhance discoverability. 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 sentence bullet  points
that summarise the paper. Please write the bullet  points to summarise 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 quant itat ive informat ion (maximum of 30 words / bullet
point). Please use the passive voice. Please at tach these in a separate file or send them by email,
we will incorporate them accordingly.

You are also welcome to suggest a striking image or visual abstract  to illustrate your art icle. If you
do please provide a jpeg file 550 px-wide x 400-px high. 

10) A Conflict  of Interest  statement should be provided in the main text

11) Please note that we now mandate that all corresponding authors list  an ORCID digital ident ifier.
This takes <90 seconds to complete. We encourage all authors to supply an ORCID ident ifier, which
will be linked to their name for unambiguous name ident ificat ion.

Current ly, our records indicate that the ORCID for your account is 0000-0001-6761-1664.

Please click the link below to modify this ORCID:
Link Not Available 

12) The system will prompt you to fill in your funding and payment informat ion. This will allow Wiley
to send you a quote for the art icle processing charge (APC) in case of acceptance. This quote
takes into account any reduct ion or fee waivers that you may be eligible for. Authors do not need to
pay any fees before their manuscript  is accepted and transferred to our publisher.

*Addit ional important informat ion regarding Figures

Each figure should be given in a separate file and should have the following resolut ion: 
Graphs 800-1,200 DPI 
Photos 400-800 DPI 



Colour (only CMYK) 300-400 DPI" 

Figures are not edited by the product ion team. All let tering should be the same size and style; figure
panels should be indicated by capital let ters (A, B, C etc). Gridlines are not allowed except for log
plots. Figures should be numbered in the order of their appearance in the text  with Arabic numerals.
Each Figure must have a separate legend and a capt ion is needed for each panel. 

*Addit ional important informat ion regarding figures and illustrat ions can be found at
ht tps://bit .ly/EMBOPressFigurePreparat ionGuideline

The system will prompt you to fill in your funding and payment informat ion. This will allow Wiley to
send you a quote for the art icle processing charge (APC) in case of acceptance. This quote takes
into account any reduct ion or fee waivers that you may be eligible for. Authors do not need to pay
any fees before their manuscript  is accepted and transferred to our publisher. 

***** Reviewer's comments ***** 

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

The revised manuscript  contains relevant cellular models, but the biggest improvement is
represented by the addit ion of experiments performed on samples obtained from HIV-1 infected
individuals on ant iretroviral therapy. 

Referee #2 (Remarks for Author): 

The Revised manuscript  has significant ly improved by the addit ion of experiments on primary CD4
T cell model of infect ion and in part icular with the experiment on CD4 T cells from HIV-1 infected
individuals on ART. 
My comments to the revised version are: 
In their experiment, infected CD4+ cells were followed at  3 and 5 days with or without Vs treatment.
I am wondering what happens with the viral replicat ion at  longer t imes in the presence of Vs? What
will happen if the intracellular GSH is consumed? Will the viral latency be established in any case,
just  with the delayed kinet ics think this informat ion would be very useful to understand the
potent ials of Vs as a therapeut ic agent. What will happen at  7 or 14 or even 21 days post
infect ion? 
Also, it  would be useful to know what happens with gene expression patterns in primary cells.
Ideally, this informat ion could have been retrieved from pat ient  samples, but that  will be difficult  to
respond. On the other hand, the similar experiment on in vit ro cells should have been performed to
complete the picture ie our understanding on the possible mechanisms. 

Minor - row 316 the authors ment ion 123 genes which show different ial expression (DE) - how did
they come up with these genes, as according to my counts there are 118 of DE genes. 

Referee #3 (Remarks for Author): 

Authors have addressed my concerns. The manuscript  has improved significant ly. I only have few



minor comments. 
1. Line 26, replace "proliferat ion" with "replicat ion."
2. Line 34, replace "mult iplicat ion" with "replicat ion."
3. It  should read "RT-qPCR" not "qRT-PCR."
4. Cell t ropism for HIV is an old fashion term. In Line 369, authors should replace "T cell-t ropic virus"
with CXCR4-using virus. Similarly, in Line 379, "macrophage tropic virus" should be replaced with
CCR5-using virus. Please make correct ions throughout the manuscript .



Manuscript number: EMM-2020-13314 

Title: Antioxidant nanozyme counteracts HIV-1 by modulating 
intracellular redox potential 

Dear Dr. Hou, 

We thank the reviewers for responding positively to our manuscript 
“Antioxidant nanozyme counteracts HIV-1 by modulating intracellular 
redox potential”. Based on the reviewers’ and editor’s comments, we have 
revised the manuscript. A point-by-point response to the reviewers’ comments 
is given below: 

Editorial changes 

We have made all the changes in the main manuscript, appendix, checklist, 
Data availability, and source data as per the editor’s email. 

Reviewer #1 

The Revised manuscript has significantly improved by the addition of 
experiments on primary CD4 T cell model of infection and in particular 
with the experiment on CD4 T cells from HIV-1 infected individuals on 
ART. 
My comments to the revised version are: 
In their experiment, infected CD4+ cells were followed at 3 and 5 days 
with or without Vs treatment. I am wondering what happens with the 
viral replication at longer times in the presence of Vs? What will happen 
if the intracellular GSH is consumed? Will the viral latency be 
established in any case, just with the delayed kinetics think this 
information would be very useful to understand the potentials of Vs as a 
therapeutic agent. What will happen at 7 or 14 or even 21 days post 
infection? 

We thank the reviewer for this comment. However, we have addressed this 
concern in a more clinically relevant primary cell model system. We assessed 
the long-term influence of Vs on viral latency and rebound in CD4+ T cells 
isolated from HIV-infected subjects on suppressive antiretroviral therapy 
(ART). We exposed CD4+ T cells with antiretrovirals (ARVs) alone or in 
combination with Vs (Vs + ARVs) for 21 days. We showed that the viral RNA 
levels from all three subjects' cells exposed to Vs + ARVs were below 
detection limit compared to only one subject's cells in the case of ARVs alone 
(Figure 7B in the revised manuscript). These results indicate a better ability of 
Vs + ARVs to inhibit virus transcription and raise the possibility of including Vs 
with the frontline treatment for faster suppression. 

The antioxidant glutathione (GSH) is abundantly present in mammalian cells 
(1- 10 mM) (1), and depletion of GSH adversely affects cell viability and 
induces apoptosis (2). We have shown that exposure to Vs in the primary 

5th Feb 20212nd Authors' Response to Reviewers



cells is not inducing apoptosis (Figure EV5B in the revised manuscript). Also, 
we do not think that long-term exposure to Vs is depleting GSH in the primary 
cells. We have shown that the total HIV DNA content between the freshly 
isolated patient's CD4+ T cells and the expanded cells treated with ARVs 
alone or Vs + ARVs remains comparable for the entire duration (21 days) of 
the experiment (Figure 7E in the revised manuscript). Data suggest that 
prolonged exposure to Vs is not selectively inducing loss of HIV infected cells. 
To further address this point and enhance the translational aspect of Vs, we 
have data at hand showing the viability status of the patients’ CD4+ T cells 
treated with ARVs alone or Vs + ARVs for 14 and 28 days using live-dead 
stain. As expected, we found no difference in the fraction of viable cells in the 
case ARVs alone or Vs + ARVs at 14 and 28 days post-treatment (Fig. 1 
[Appendix Figure S8 in the revised manuscript]). We have included this data 
in the revised manuscript. These findings indicate the excellent potential of Vs 
as a therapeutic agent in combination with current ART regimens. 

Fig 1. Viability of primary CD4+ T cells is not affected by Vs treatment. 

Primary CD4+ T cells isolated from ARV-suppressed individuals were culture 

in presence of ARV alone or Vs + ARV (as mentioned in Materials and 

Methods). At day 14 and day 28 ARV and ARV+Vs treatment, cells were 

stained with Aqua Dead Cell staining dye and cell viability was analysed using 

flow cytometry. Data are representative of three donors. ns – non-significant 

by 2-way ANOVA with Sidak’s multiple comparison.  

Also, it would be useful to know what happens with gene expression 
patterns in primary cells. Ideally, this information could have been 
retrieved from patient samples, but that will be difficult to respond. On 
the other hand, the similar experiment on in vitro cells should have been 
performed to complete the picture ie our understanding on the possible 
mechanisms. 

We do not have such data in primary cells. However, we have RT-qPCR data 
of four Nrf2-dependent antioxidant genes (GPX1, GPX4, GSR and SRXN1) in 



latently infected human CD4+ T cells incubated with ARVs alone or Vs + 
ARVs for 21 days. Consistent with our findings in the U1 cell line, Vs 
treatment represses the expression of antioxidant genes in the patient CD4+ T 
cells (Fig. 2 [Appendix Figure S7 in the revised manuscript). We have 
included this data and appropriately discussed it in the revised manuscript. 

Fig 2. Expression of antioxidant genes in primary CD4+ T cells are 

lowered upon Vs exposure. ARV or ARV+Vs treated cells were cultured for 

21 days under standard conditions (see Materials and Methods). 21 days post 

culturing, RNA was isolated and expression of antioxidant genes, GPX1, 

GPX4, GSR, and SRXN1 were analysed by RT-qPCR. Data are 

representative of three donors. ** P<0.01, * P<0.05, ns – non-significant by 2-

way ANOVA with Sidak’s multiple comparison.  

Minor - row 316 the authors mention 123 genes which show differential 
expression (DE) - how did they come up with these genes, as according 
to my counts there are 118 of DE genes. 

We have corrected the number of genes to 118. We apologize for this 
confusion. 

Reviewer # 2 

1. Line 26, replace "proliferation" with "replication."
2. Line 34, replace "multiplication" with "replication."
3. It should read "RT-qPCR" not "qRT-PCR."
4. Cell tropism for HIV is an old fashion term. In Line 369, authors should
replace "T cell-tropic virus" with CXCR4-using virus. Similarly, in Line
379, "macrophage tropic virus" should be replaced with CCR5-using

virus. Please make corrections throughout the manuscript.

We have taken care of the above aspects as per the reviewer’s suggestion. 
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19th Feb 20212nd Revision - Editorial Decision

19th Feb 2021 

Dear Amit , 

We are pleased to inform you that your manuscript  is accepted for publicat ion and is now being
sent to our publisher to be included in the next available issue of EMBO Molecular Medicine. 

We would like to remind you that as part  of the EMBO Publicat ions transparent editorial process
init iat ive, EMBO Molecular Medicine will publish a Review Process File online to accompany
accepted manuscripts. If you do NOT want the file to be published or would like to exclude figures,
please immediately inform the editorial office via e-mail. 

Please read below for addit ional IMPORTANT informat ion regarding your art icle, its publicat ion and
the product ion process. 

Congratulat ions on your interest ing work, 

Jingyi 

Jingyi Hou 
Editor 
EMBO Molecular Medicine 

Follow us on Twit ter @EmboMolMed 
Sign up for eTOCs at embopress.org/alertsfeeds 

***** Reviewer's comments ***** 

*** *** *** IMPORTANT INFORMATION *** *** *** 

SPEED OF PUBLICATION� 
The journal aims for rapid publicat ion of papers, using using the advance online publicat ion "Early
View" to expedite the process: A properly copy-edited and formatted version will be published as
"Early View" after the proofs have been corrected. Please help the Editors and publisher avoid
delays by providing e-mail address(es), telephone and fax numbers at  which author(s) can be
contacted. 

Should you be planning a Press Release on your art icle, please get in contact  with
embomolmed@wiley.com as early as possible, in order to coordinate publicat ion and release dates. 

LICENSE AND PAYMENT: 

All art icles published in EMBO Molecular Medicine are fully open access: immediately and freely



available to read, download and share. 

EMBO Molecular Medicine charges an art icle processing charge (APC) to cover the publicat ion
costs. You, as the corresponding author for this manuscript , should have already received a quote
with the art icle processing fee separately. Please let  us know in case this quote has not been
received. 

Once your art icle is at  Wiley for editorial product ion you will receive an email from Wiley's Author
Services system, which will ask you to log in and will present you with the publicat ion license form
for complet ion. Within the same system the publicat ion fee can be paid by credit  card, an invoice,
pro forma invoice or purchase order can be requested. 

Payment of the publicat ion charge and the signed Open Access Agreement form must be received
before the art icle can be published online. 

PROOFS 

You will receive the proofs by e-mail approximately 2 weeks after all relevant files have been sent o
our Product ion Office. Please return them within 48 hours and if there should be any problems,
please contact  the product ion office at  embopressproduct ion@wiley.com. 

Please inform us if there is likely to be any difficulty in reaching you at  the above address at  that
t ime. Failure to meet our deadlines may result  in a delay of publicat ion. 

All further communicat ions concerning your paper proofs should quote reference number EMM-
2020-13314-V3 and be directed to the product ion office at  embopressproduct ion@wiley.com. 

Thank you, 

Jingyi Hou 
Editor 
EMBO Molecular Medicine 



USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.org
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov
http://www.consort-statement.org
http://www.consort-statement.org/checklists/view/32-consort/66-title
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http://figshare.com
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è

è
è

è
è

� common tests, such as t-test (please specify whether paired vs. unpaired), simple χ2 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. 

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

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

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. 
randomization procedure)? If yes, please describe. 

For animal studies, include a statement about randomization even if no randomization was used.

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results 
(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done

5. 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?

EMBO PRESS 

A- Figures

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are 
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s 
authorship guidelines in preparing your manuscript.  

PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER

Journal Submitted to: EMBO Molecular Medicine
Corresponding Author Name: Govindasamy Mugesh and Amit Singh

YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê

B- Statistics and general methods

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.

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

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. 
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).  
We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human 
subjects.  

definitions of statistical methods and measures:

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.).

The data shown in figures should satisfy the following conditions:

Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship 
guidelines on Data Presentation.

Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return)

a specification of the experimental system investigated (eg cell line, species name).

Biological duplicate refers to two independent experiments. Technical duplicate refers to number 
of times each biologically independent experiment was performed. Sample sizes of each 
experiment are noted in respective figure legends. 

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

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

Each figure caption should contain the following information, for each panel where they are relevant:

2. Captions

Not Applicable

Not Applicable

Not Applicable

Manuscript Number: EMM-2020-13314

Yes. Details are given in the manuscript.

Normal distributiion was analysed by Graphpad prism 8.0 prior to statistical analysis

Variation of each group was indicated as standard deviation or standrad error of mean, shown by 
erros bars.

Not Applicable

Not Applicable

Not Applicable

1. Data

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.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically 
meaningful way.



Is the variance similar between the groups that are being statistically compared?

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g., 
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for
mycoplasma contamination.

* for all hyperlinks, please see the table at the top right of the document

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing
and husbandry conditions and the source of animals.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the
committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 2010) to ensure 
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting 
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations.  Please confirm 
compliance.

11. Identify the committee(s) approving the study protocol.

12. 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.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained.

14. Report any restrictions on the availability (and/or on the use) of human data or samples.

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

16. For phase II and III 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.

17. 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.

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data 
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462, 
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for: 
a. Protein, DNA and RNA sequences 
b. Macromolecular structures 
c. Crystallographic data for small molecules 
d. Functional genomics data
e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets 
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured 
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting 
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the 
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).
21. Computational models that are central and integral to a study should be shared without restrictions and provided in a
machine-readable form.  The relevant accession numbers or links should be provided. When possible, standardized format 
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM 
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top 
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited 
in a public repository or included in supplementary information.

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top 
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines, 
provide a statement only if it could.

C- Reagents

D- Animal Models

E- Human Subjects

Procured from the NIH AIDS REAGENT PROGRAM and tested for the mycoplasma contamination.

Yes.

For Immuno precipitation: HIV-p24 (Abcam; ab9071) ,
GAPDH (CST; D4C6R),
Horse anti-mouse IgG (CST; 7076) 

Not Applicable

Not Applicable

Not Applicable

G- Dual use research of concern

F- Data Accessibility

Institute Human Ethical Clearance (IISc and BMCRI) (IHEC No.- 3-14012020)

This research has been approved by the human ethical committee of IISc & BMCRI, Bangalore. 
Informed consent was obtained from all subjects. Samples were collected in accordance with the 
principles set out in the WMA Declaration of Helsinki and Human Services Belmont Report.

Not required

Not Applicable

No

Not Applicable

Not Applicable

Not Applicable

Not Applicable

No dataset generated. Nanostring data is presented as a supplementary document.

Not Applicable

Not Applicable
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