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 Referee #1 Review 

Remarks for Author:
Several reports have documented high levels of autoant ibodies in hospitalized COVID-19 pat ients
with severe disease, and it  is now believed that autoant ibodies play an important role in COVID-19
pathogenesis. In this study, Gomes et  al. report  the levels of ant i-RBCL, ant i-PS, and ant i-DNA
autoant ibodies in plasma of 115 hospitalized COVID-19 pat ients. Stat ist ical analysis was used to
ident ify correlat ions between autoant ibodies' levels and the severity of the disease. They propose
that "ant i-DNA autoant ibodies could be used as a predict ive biomarker for disease severity and
specific clinical manifestat ions." Overall, the results of the research are in line with the emerging
new hypothesis point ing to autoreact ivity as a common phenomenon in COVID-19 pat ients. 

The main limitat ion of this study is that  autoant ibodies against  the lysate of erythrocytes, PS, and
DNA react towards mult iple ant igens. Given previous literature, it  is therefore not surprising to find
these types of autoant ibodies in COVID-19 pat ients. For instance, autoant ibodies against  b2GPI
and prothrombin have been reported before in COVID-19 pat ients. These proteins are known to
bind to negat ively charges surfaces such as PS and lysate of erythrocytes. In this context , these
findings provide new but incremental knowledge. Also, they do not address a key open quest ion
that is what autoant ibody is doing what. Finally, the conclusion that there is a strong correlat ion
between ant i-DNA autoant ibodies and disease severity would benefit  from addit ional data points
because of the large data speared shown in Figure 1B. While interest ing, the outcome of the paper
could be improved with the following suggest ions. 

Major comments

1st Review Round

Hp
Cross-Out



1) While ment ioned serval t imes throughout the text , it  would be extremely informat ive to show,
side-by-side, the levels of ant i-RBCL, ant i-PS, and ant i-DNA found in COVID-19 pat ients alongside
other infect ions and autoimmune diseases (such as SLE and APS) as well as provide a better
descript ion of their ant igen specificity. In essence, what is the difference, if any, between ant i-RBCL,
ant i-PS, and ant i-DNA autoant ibodies found in COVID-19 pat ients and other disease states?
Informat ion regarding autoant ibody subtypes, in addit ion to IgG, is also desirable.

2) The circulat ing levels of IC reported in Figure 2 are surprisingly high for the control group. Also,
their relat ionship with autoimmunity is unclear. Please explain.

3) COVID-19 pat ients were strat ified into three groups: non-severe, severe pat ients who survived,
and severe pat ients who died of COVID-19. However, no informat ion is provided regarding their
clinical history, specifically co-morbidit ies and medicat ions, which is highly relevant for the search for
autoant ibodies.

4) For the ant i-PS ELISA assay, after immobilizat ion, PS-coated plates were washed 3 t imes with
PBS 0.05% Tween-20 before blocking. Tween-20 is a nonionic detergent that  is typically used for
lysing cells as it  destabilizes membrane bilayers. The use of Tween-20 is not reccomended when
invest igat ing protein-lipid interact ions. Please explain why the authors use Tween-20 in their ELISA
assays and, if possible, provide evidence that Tween-20 does not interfere with the detect ion of
ant i-PS autoant ibodies.

Minor comments
Ref 5 - Missing volume/ number/pages
Ref 11 - Update ref to the peer-reviewed art icle
Ref 13 - Missing volume/ number/pages
Ref 24 - Missing volume/ number/pages
Ref 28 - Missing volume/ number/pages

Referee #2 Review 

Comments on Novelty/Model System for Author:
The study in my opinion is of clinical relevance. It  describes for the first  t ime that ant i-DNA
autoant ibodies may play an important role in the pathogenesis of COVID-19 and
could be developed as a predict ive biomarker for disease severity and specific clinical
manifestat ions.
Ant i-DNA ant ibodies correlate with a marker of thrombosis, D-
dimer. Ant i-DNA ant ibodies also correlated with a parameter that  determines the variat ion of
erythrocyte volume, RDW, which has been associated with mortality risk in mult iple diseases,
including
COVID-19.
These findings suggest that  the most severe forms of disease observed in COVID-19 pat ients may
be a result  of the host response to infect ion, rather than a direct  consequence of viral
cytopathic effect . Autoant ibodies, as part  of the host response to infect ion, may contribute to this
delayed pathogenesis through different mechanisms. Our work suggests that ant i-DNA
ant ibodies may have a role in different pathogenic processes, including cell injury and coagulat ion,
const itut ing a possible mechanism contribut ing to pathogenesis in COVID-19
pat ients.



Remarks for Author:
In this study the Authors performed a retrospect ive study of 115 COVID-19 hospitalized pat ients
with different severity to analyze the generat ion of autoant ibodies to common ant igens: a
lysate of erythrocytes, the lipid phosphat idylserine (PS) and DNA. The stat ist ical relat ion of
autoant ibody levels to death, disease severity and specific pathologies was determined using
high-throughput data analysis of 118 clinical parameters for all pat ients.
They found that high levels of IgG autoant ibodies against  erythrocyte lysates were observed in a
large percentage (up to 41%) of pat ients with COVID-19 compared to uninfected controls. 
Interest ingly, they found that ant i-DNA ant ibodies determined upon hospital admission were high in
16% of pat ients and correlated
strongly with later development of severe disease, showing a posit ive predict ive value of 89.5% and
account ing for 22% of total severe cases. A stat ist ically signifcant correlat ion was found
between ant i-DNA ant ibodies and markers of cell injury, coagulat ion, neutrophil levels and
erythrocyte size.
They concluded that Ant i-DNA autoant ibodies may play an important role in the pathogenesis of
COVID-19 and could be developed as a predict ive biomarker for disease severity and specific
clinical
manifestat ions.

The study is of interest  and of clinical relevance.
However, some issues deserve further details.
Pat ients characterist ics: how the disease severity was defined? which criteria? chest CT? clinical?
Autoimmune ant ibodies: please specify if also other autoant ibodies were searched for. To further
improve the manuscript , in introduct ion or discussion, it  would be interest ing to discuss the results
of the only study present ly report ing the presence of autoant ibodies in pat ients with COVID-19
possibly reflect ing a pathogenet ic role of immune dysregulat ion (COVID-19 and immunological
dysregulat ion: can autoant ibodies be useful? Clin Transl Sci. 2020 Sep 29:10.1111/cts.12908. doi:
10.1111/cts.12908).
A relevant issue is the detect ion of ant i-DNA ant ibodies since it  is well known that solid-phase
assays are less specific than indirect  immunofluorescence technique using Crithidia luciliae
(Diagnost ic role of ant i-dsDNA ant ibodies: do not forget autoimmune hepat it is. Nat Rev Rheumatol.
2021 Jan 18. doi: 10.1038/s41584-021-00573-7. Epub ahead of print). In the discussion, I suggest
adding a paragraph discussing the potent ial limit  of the used assay.

Referee #3 Review 

Comments on Novelty/Model System for Author:
There are concerns regarding the ant i-PS & ant i-DNA assays (see details in the report  to the
authors).

Remarks for Author:
TThe paper reports a retrospect ive study on the presence of autoant ibodies and circulat ing
immune-complexes (CIC) in 115 COVID-19 hospitalized pat ients. The authors detected autoAbs
against  RBC-lysates, ant i-PS & ant i-DNA IgG and CIC by home-made assays. High levels of IgG
autoAbs against  RBC lysates were found in up to 41% of COVID-19 pat ients compared to
uninfected controls. Ant i-DNA
Abs were detected in 16% of pat ients and correlated with later development of severe disease,



markers of cell injury, coagulat ion, neutrophil levels & RBC size.
The main authors' conclusion is that  autoimmune responses may play a role in the pathogenesis of
COVID-19 and that ant i-DNA autoAbs may be a biomarker for disease severity.

Main comments

1. As stated by the authors themselves, different infect ions (viral, bacterial & protozoan) may
induce autoaAbs against  self-Ag. To support  the authors' conclusions a control group of pat ients
with another non-SARS-CoV-2 infect ion should be tested for the same autoAbs.
2. It  seems that 20 uninfected normal (?) control samples were used for calculat ing the cutoff
values of the home-made assays. A larger number is necessary and more informat ion on age/sex
etc distribut ion, how the normal values were calculated should be reported. For example, ant i-
phospholipid ant ibodies do not display Gaussian distribut ion and cutoff values calculated as mean+
3SD are not acceptable.
3. The method for the detect ion of ant i-PS Abs is not in line with the usual methods for the ant i-
phospholipid (aPL) ant ibodies. The described solid-phase detects Abs against  PS and not against
the PL-binding proteins (i.e. beta2GPI or prothrombin) which are actually the t rue autoimmune aPL.
In this regard, any speculat ion on the significance of these autoAbs cannot be related to the ant i-
phospholipid syndrome or even to the thrombophilic state supported by autoimmune aPL. Further
experiments to invest igate the presence of t rue aPL (e.g. aCL, ant i-beta2GPI or ant i-PS/PT IgG/IgM)
should be carried out.
4. Ant i-DNA Abs: the described assay likely detects ant i-single stranded DNA rather than ant i-
double stranded DNA. Control experiments with sera posit ive for ant i-dsDNA should be carried out
to characterize the specificity of the assay. This point  is closely related to comment in point  n.1. In
fact , ant i-ssDNA Abs are well known to be detectable in several infect ious disease at  variance of
ant i-dsDNA Abs found in SLE or SLE-like disease only.

Minor comment
1. If is t rue that circulat ing autoAbs are playing a role in COVID-19 pathogenesis, do authors have
data showing complement act ivat ion in their pat ients?
2. More details how the severity of the COVID-19 disease was defined should be reported.



2nd Review Round 

Referee #1 Review 

Remarks for Author: 

The revised version of the manuscript has much improved. It now provides new important 
information enabling a more direct comparison between COVID-19 and other diseases, namely SLE 
and malaria, characterized by elevated titers of autoantibodies. 
While I applaud the authors for the effort and amount of work, because of this new data, it appears that 
the presence and titers of anti-RBCL, anti-PS, and anti-DNA antibodies are not a unique signature of 
COVID-19 patients; rather, they may represent a more general biomarker of autoreactivity. Furthermore, 
even though anti-DNA and anti-PS antibodies are (slightly) more elevated in severe COVID-19 patients 
than non-severe patients and controls, the differences between these groups are not striking. This 
observation is even more puzzling to interpret considering that, as written by the authors, the analyses 
were not adjusted for any other comorbidities or clinical history that might have impacted patient 
outcomes. 

I have two additional comments: 

1) The authors provide no direct evidence that these autoantibodies may play important roles in the
disease pathogenesis, unlike in currently published work (DOI: 10.1111/jt h.15455)

2) In this context, the choice of malaria is unclear. COVID-19 is an RNA virus. One would have
expected to see comparative data between COVID-19 and a similar RNA virus, not a parasite.



August 2, 20211st Editorial Decision

August 2, 2021 

Re: Life Science Alliance manuscript  #LSA-2021-01180-T 

Dr. Ana Rodriguez 
Langone Medical Centre, NYU 
Microbiology 
Division of Parasitology 
341 E 25th St 
New York, NY 10010 

Dear Dr. Rodriguez, 

Thank you for submit t ing your manuscript  ent it led "Autoant ibodies to DNA and to
phosphat idylserine correlate with development of severe COVID-19" to Life Science Alliance. As
indicated in the decision let ter from our partner journal, I invite you to submit  a revised manuscript
addressing the following Reviewer comments. 

-Address Reviewer 1's comment suggest ing that this signature may be a more general biomarker of
autoreact ivity, as well as Addit ional Comment #2, via Discussion. Comment #1 should be addressed
via Discussion, but no addit ional experimental data is required.

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 

You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

When submit t ing the revision, please include a let ter addressing the reviewers' comments point  by
point . 

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 

Sincerely, 

Eric Sawey, PhD 
Execut ive Editor 
Life Science Alliance 
ht tp://www.lsajournal.org 

--------------------------------------------------------------------------- 



A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A let ter addressing the reviewers' comments point  by point . 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tps://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tps://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It  is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original microscopy and blot  data images
before submit t ing your revision.*** 

--------------------------------------------------------------------------- 



1st Authors' Response to Reviewers August 4, 2021

Response to reviewers 

Address Reviewer 1's comment suggesting that this signature may be a general biomarker of 

autoreactivity, as well as Additional Comment #2, via Discussion. Comment #1 should be 

addressed via Discussion, but no additional experimental data is required. 

Reviewer 1 comment on signature being a general biomarker of autoreactivity:  

We have observed that the levels of anti-RBC antibodies, which are actually a general biomarker 

for autoreactivity, do not correlate with or predict disease severity (Table III), indicating that the 

signature is not a general biomarker for autoreactivity. There is also evidence from other 

published work that while particular antibody specificities correlate with disease severity, levels 

of general autoreactivity do not (Wang et al., 2021). This is now mentioned in Discussion line 

276. 

Reviewer 1 comment on choice of malaria as comparison for autoreactivity:  

The original request of the reviewer was to compare the autoreactivity levels of COVID-19 to 

other infectious disease and did not specify RNA virus. The choice of malaria was made on: 1) 

the previous knowledge that, similar to COVID-19, malaria is highly inflammatory and triggers a 

strong autoantibody response and 2) sample availability. The similarities between malaria and 

COVID-19 are highlighted on Discussion line 255. 

We have modified the title to indicate more precisely that anti-DNA and anti-PS predict disease 

severity, since antibody determinations were made at the time of admittance to the hospital but 

severity was developed later in patients. 



August 6, 20211st Revision - Editorial Decision

August 6, 2021 

RE: Life Science Alliance Manuscript  #LSA-2021-01180-TR 

Dr. Ana Rodriguez 
New York University School of Medicine 
Microbiology 
430 E 29th st . 
New York, NY 10016 

Dear Dr. Rodriguez, 

Thank you for submit t ing your revised manuscript  ent it led "Autoimmune ant i-DNA and ant i-
Phosphat idylserine ant ibodies predict  development of severe COVID-19". We would be happy to
publish your paper in Life Science Alliance pending final revisions necessary to meet our formatt ing
guidelines. 

Along with points ment ioned below, please tend to the following: 
-please consult  our manuscript  preparat ion guidelines ht tps://www.life-science-
alliance.org/manuscript-prep and make sure your manuscript  sect ions are in the correct  order
-please check that all Authors have been inserted in the Author Contribut ion sect ion in the main
manuscript  text
-please use Arabic numbers when labeling the tables
-please add your main and table legends to the main manuscript  text  after the references sect ion
-please revise the legends for figures so that the panels are introduced in order
-please add a conflict  of interest  statement to your main manuscript  text
-please add callouts for Figures 1A-C, 2A-D, 3A-C to your main manuscript  text

If you are planning a press release on your work, please inform us immediately to allow informing our
product ion team and scheduling a release date. 

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained.
We will use these videos on social media to promote the published paper and the present ing
author. Corresponding or first-authors are welcome to submit  the video. Please submit  only one
video per manuscript . The video can be emailed to contact@life-science-alliance.org 

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES:

These items are required for acceptance. 



-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tps://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tps://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript .** 

**It  is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original data images prior to final
submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.** 

**Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life
Science Alliance will be published online, alongside the manuscript . If you do want to opt out of
having the reviewer reports and your point-by-point  responses displayed, please let  us know
immediately.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Eric Sawey, PhD 
Execut ive Editor 



Life Science Alliance 
ht tp://www.lsajournal.org 

------------------------------------------------------------------------------ 



August 18, 20212nd Revision - Editorial Decision

August 18, 2021 

RE: Life Science Alliance Manuscript  #LSA-2021-01180-TRR 

Dr. Ana Rodriguez 
New York University School of Medicine 
Microbiology 
430 E 29th st . 
New York, NY 10016 

Dear Dr. Rodriguez, 

Thank you for submit t ing your Research Art icle ent it led "Autoimmune ant i-DNA and ant i-
Phosphat idylserine ant ibodies predict  development of severe COVID-19". It  is a pleasure to let  you
know that your manuscript  is now accepted for publicat ion in Life Science Alliance. Congratulat ions
on this interest ing work. 

The final published version of your manuscript  will be deposited by us to PubMed Central upon
online publicat ion. 

Your manuscript  will now progress through copyedit ing and proofing. It  is journal policy that authors
provide original data upon request. 

Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life Science
Alliance will be published online, alongside the manuscript . If you do want to opt out of having the
reviewer reports and your point-by-point  responses displayed, please let  us know immediately. 

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit  materials used in their studies to the appropriate
repositories for distribut ion to researchers. 

You can contact  the journal office with any quest ions, contact@life-science-alliance.org 

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Eric Sawey, PhD 
Execut ive Editor 
Life Science Alliance 
ht tp://www.lsajournal.org 
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